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Building Modern Amplifiers 
By JEROME H. KLEKER 

Chief Sales Engineer, Thordarson Electric Manufacturing Company 

T HE development of amplifiers is 
steadily progressing. Today the aver-

age builder can turn out a unit capable 

of results which a few years back could be 
obtained only in the laboratory. Improve-

ments in tubes, transformers, and circuits 

make it possible to obtain higher power 

output from a comparatively small ampli-

fier. Good frequency response is easily 

obtained and harmonic distortion can be 

held to the point where it is negligible. 

The modern amplifier for Public Address 

must be entirely self contained. The gain 

must be high to accommodate low level 

microphones, and the hum level should be 

low especially where speakers with good 

low frequency response are used. The 

power output rating must be actual un-

distorted watts at all frequencies, and not 

just nominal or the tube manufacturers 

maximum output rating of the tubes used. 

The amplifiers described in this booklet 

are modern in these respects and incor-

porate numerous other improvements. 

Thordarson engineers produced these 

amplifiers strictly for the Sound man and 

amplifier builder, taking into considera-

tion the high standard of results which 

are always expected of custom built 

apparatus. Frequency response, power 

output, and distortion measurements were 

made periodically throughout their de-

velopment on expensive laboratory equip-

ment, thus insuring the most out of each 

amplifier complement. The final con-

struction of the amplifier is reached only 

when each part is aiding in the superior 

performance of the unit. 

Inverse feedback is used in most of the 

amplifiers because of the numerous ad-

vantages it offers. Distortion is reduced 

to minimum, frequency response is made 
more linear and the overall stability of 

the amplifier is improved. The con-

structor is urged to read each and every 

article. The suggestions offered in the 

different models will aid in building any 
amplifier. 

In order to facilitate construction, stan-

dard sized chassis are used wherever 
possible. These are nationally available 

from parts suppliers. Complete mechan-

ical drawings showing socket and mount-

ing holes make cut and try layout un-

necessary and save considerable time in 

building an amplifier. If drills and punches 

are not available your local parts supplier 

may be able to do the necessary work 

for you. 

Full size chassis templates for any ampli-

fier are available from the factory for 15e 

postpaid. By using a full size drawing the 

chassis can be marked directly without 
measurement. 

All parts listed are nationally advertised 

brands and are readily available. Sub-
stitution is recommended only when they 

are of equal quality and the electrical 

and physical characteristics are the same. 

Small hardware, etc., is not listed inasmuch 

as the builder usually has this material 

on hand. 

Assembly of the amplifier is usually 

started by mounting tube sockets, con-

trols, transformers, and chokes on the 

chassis. The bottom view photos are 

marked to indicate the placement of the 

more important parts used in the ampli-

fier. Small bakelite strips with solder 

lugs were used in some cases to support 

small resistors and condensers. If the 

strips are not available, these parts may 

be self supported by their leads. The 

use of the strips, however, tend to make a 

neater and more rigid wiring job and are 

recommended. 

Proceed to wire the amplifier by start-

ing with the filament or heater circuits. 

No. 18 stranded pushback wire is suitable. 

Wire the power supply next and finally 
the small resistors, condensers, and con-

trols. It is quite important to use shielded 

wire as indicated in the circuit diagrams 

since hum and feedback is liable to result 

otherwise. Where the schematic diagrams 

show shielded resistors and condensers 

this is accomplished by first inserting the 

part in a piece of spaghetti tubing or 

wrapping with insulating material such as 

varnished cambric and then covering with 

shielding braid. The shielding of the 

parts so indicated is important in the re-

duction of hum. 

After the assembly and wiring is com-

pleted recheck carefully before installing 
tubes and applying power. When certain 

that the wiring is correct the power can 

be applied and voltages checked carefully. 

It is advisable to measure all voltages and 

power output before the amplifier is placed 

in service. This will prevent overloading 

of tubes or parts due to improper adjust-

ments, bad connections or oscillation. 

Due to the high power sensitivity of 

beam power tubes they sometimes oscil-

late at a high inaudible frequency if 

placement of leads is not correct or shield 

ing and grounds are insufficient. Oscilla-

tion can also be caused by improper 

phasing of the inverse feedback circuit. 

Reversal of the leads, connecting the 

feedback winding of the output trans-

former to the grid returns of the input 
transformer, will change the phase re-

lationship of the feedback voltage. The 

use of an oscilloscope is recommended in 

determining when these conditions take 

place and in correcting same. The article 

on page 31 will be helpful in the proper 

testing of an amplifier with the oscillo-
scope. 

Correspondence is invited to aid in the 

solution of your amplifier problems. 
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°ADVANTAGES OF INVERSE FEEDBACK 

A beam power amplifier to be truly 
modern should incorporate inverse feed-
back. It is a commonly recognized fact 
that low plate resistance tubes such as the 
2A3 are superior from the standpoint of 
low distortion and good quality. With in-
verse feedback the high plate resistance 
beam power tube may be made to take on 
the characteristics of the low-mu triode, 
yet retain most of its high power sensi-
tivity. The important advantages ob-
tained by the use of inverse feedback are 
fourfold: first, reduction of wave form dis-
tortion; second, improvement of frequency 
response; third, reduction of hum; and 
fourth, reduction of "hangover" effect. 
The only disadvantage of inverse feedback 
lies in the fact that the gain is considerably 
reduced. 

EXPLANATION OF INVERSE 
FEEDBACK 

In the circuit of Fig. 1, a certain amount 
of the voltage developed in the plate cir-
cuit is fed back out of phase with the signal 
in the grid circuit. If without inverse feed-
back a certain voltage E0 is developed 
across the output circuit with an input 
voltage E1 the gain of the stage is E0 
divided by El. If now a certain percent-
age N of the voltage E0 is fed back to the 
grid circuit in such a way that the voltage 
is out of phase with the input voltage E1 
the total input voltage to obtain an out-
put voltage of E0 is (N E0 E1,) and 

E0 
the gain of the stage is  The 

(N Eu E1) 

ratio N is the percentage of the output 
voltage which is fed back to the input cir-
cuit. It may be readily seen that if N is 
large the gain of the stage depends more 
upon N than upon the circuit constants. 
The ratio reduction in gain by the addi-

tion of inverse feedback may be readily 
determined by dividing the gain without 
feedback by the gain with feedback. 

REDUCTION OF DISTORTION 

As was pointed out in the above para-
graph, an inverse feedback circuit feeds 
back a certain portion of the output vol-
tage to the grid circuit. If distortion is 
introduced in the amplifier stage a certain 
amount of the distorted voltage will be fed 
back into the grid circuit and this will 
tend to cancel out the distortion developed 
in the amplifier stage. If in the circuit of 
Fig. 1 a certain amount of distortion volt-
age B is present in the output circuit the 
distortion voltage fed into the grid circuit 

will be N x B and this quantity multiplied 
by the gain of the stage will give the cancel-
ling effect of the inverse feedback. The 
total distortion present in the output is 
then equal to the sum of the distortion 
without inverse feedback and the distor-
tion cancelled by the inverse feedback. 
In other words, if b is the distortion with-
out inverse feedback, the total distortion, 
B, with inverse feedback is equal to 
(b B) x N x A, where A is the gain of the 
stage. Evaluating B gives the quantity 

1 NA 
In other words the distortion 

is reduced by the ratio of 
1 

1 N A. 

Fig. 2 shows the ordinary method of ob-
taining inverse feedback with the resistor-
condenser method. The amount of inverse 

Ri 
feedback is equal to   assuming 

R1 -I- R2 

that the reactance of the condenser CI is 
negligible over the operating frequencies. 
However, this assumption is not neces-
sarily true especially at the lower frequen-
cies and the circuit of Fig. 3 is much more 
efficient from this standpoint. In Fig. 3 
the feedback voltage is obtained from a 
tertiary winding on the output trans-
former. This method also provides a much 
better overload characteristic since the re-
sistance in the grid circuit is negligible and 
it is quite possible to operate the tubes in 
the grid current region. 

REDUCTION OF PLATE 

RESISTANCE 

In addition to the reduction in distor-
tion obtained by inverse feedback, there is 
also a reduction in the plate resistance of 
the tubes. A high plate resistance is a 

definite disadvantage in the case of a power 
tube which operates into a speaker load 
which is more or less variable depending 
upon the impedance of the voice coil. In 
the circuit of Fig. 4, it may be easily seen 
that the voltage E developed across the 
load depends a great deal upon the actual 
value of RL which is the reflected imped-
ance of the voice coil. This is due to the 
fact that the signal current depends almost 
entirely upon the high plate resistance of 
the tube. Since the load resistance is low 
in comparison to the plate resistance, the 
voltage developed across the load is almost 
directly proportional to the impedance of 
the load which varies appreciably with 
change in frequency. In Fig. 5 it may be 
seen that the voltage across the load does 
not vary so much since the signal current 
depends both upon the load and upon the 
plate resistance of the tube. If the voice 
coil has an appreciable amount of reac-
tance the impedance rises with the fre-
quency causing distortion and giving an 
unnatural amount of "highs." The high 
plate resistance is unsuitable from another 
view point, that of the amount of low 
frequency distortion which may be toler-
ated. This low frequency distortion is not 

R p 

FIG. 4- FIG 5 

due to the characteristics of the tubes 
which remain unchanged regardless of the 
frequency, but depends upon the magne-
tizing current in the output transformer. 
The magnetizing current is a distorted non-
sinusoidal wave and this current, on flow-
ing through the high plate resistance of 
the tube, develops a nonsinusoidal vol-
tage drop across the tube which, when sub-
tracted from the input signal, results in a 
distorted wave across the output. Unfortu-
nately, most amplifiers today are measured 
for distortion at 400 c.p.s. where the mag-
netizing current is practically negligible. 
It is not uncommon to find beam power 
amplifiers without inverse feedback which 
have only 25 per cent of the rated power 
at 40 or 50 cycles. This low frequency dis-
tortion is particularly objectionable since 
all harmonics fall within the audible range. 
Inverse feedback effectively reduces the 
plate resistance so that the distorted vol-
tage drop caused by the magnetizing current 
is exceedingly small with the result that 
there is very little distortion across the 
output circuit. With a poor output trans-
former it is quite possible for the distortion 
to be as high as 30 per cent at 40 cycles 
without inverse feedback. 

"HANGOVER" EFFECT 

"Hangover effects," or transients caused 
by the loud speaker cone vibrating at its 
natural period when shock excited, are 
greatly reduced by the use of inverse feed-
back. The lower plate resistance provides 
a considerable amount of damping so that 
the oscillations or transients are reduced. 
With regular beam power tubes the shunt-

(Continued on page 27) 
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TtIORDARSIIN 8 WATT AMPLIFIER 

TOP VIEW 

THIS small amplifier is useful in many everyday applications 
especially for voice amplification. Political meetings, Ballyhoo, 
etc., usually can be handled successfully with a small amplifier 
system capable of delivering about 8 watts of audio power. 

Three high gain resistance coupled stages will accommodate 
even the lowest level high impedance microphones. The phono 
pick-up signal is mixed into the second stage through a resistance 
network, providing independent control of microphone and phono 
without one affecting the other. A good selection of output im-
pedances make it easy to match any P.M. or electro-dynamic loud 
speaker. The amplifier supplies 6 watts of field power which is 
sufficient for an 8 or 10 inch loud speaker (5000 ohm field). One 
or more additional P.M. speakers may be connected if desired. 

The construction of the amplifier is comparatively simple, 
especially since the chassis layout is shown. A full size drawing 
is also available making it possible to spot the hole centers on 
the chassis with a punch if this method of construction is pre-
ferred. After all holes have been drilled or punched, mount all 
the parts, starting with tube sockets, controls and transformers. 

Wire the tube heaters first and then proceed with common 
ground connections. After wiring the "B" supply, install and 
wire the small resistors, condensers, etc. Use shielded wire as 
indicated in the diagram and shield resistors R-1, R-6 and R-8 
by inserting in spaghetti tubing and covering with a shielded 
braid. This shielding aids in eliminating annoying hum and cross 
talk, ordinarily encountered in high gain amplifiers. 

The wiring of the speaker socket is such that either an electro 
dynamic or P.M. speaker may be used without altering con-
nections in the amplifier. This is accomplish-
ed by properly wiring the speaker plug. If 
a 5000 ohm field is used, connect the field 
to the plug prongs corresponding to socket 
contacts "G" and "A". If a P.M. speaker 
is used a jumper wire must be connected in 
the plug to prongs "G" and "B". Do not 
operate the amplifier unless a 5000 ohm 
speaker field is connected or the plug in-
serted with the jumper wire. 

Make voice coil connections to contacts 
"G" (common) and either 2, 4, 8 or 500 
whichever matches the speaker impedance. 
The output terminals marked 500 ohms 
facilitate connecting to a line in portable 
set-ups. However, be sure a jumper plug 
from "G" to "B" is inserted when this is 
used. 

It is recommended that the tubes be in-
serted and speaker and other accessories 
connected before the amplifier is turned on. 
Voltages are given on the schematic diagram. 
All voltages should be checked with a good 
volt-meter before the amplifier is allowed 
to operate for any length of time. 10% 
tolerance is permissible in voltage measure-
ments. 

TECHNICAL DATA 

0 ...-- 

_-_,.--4 e.- 

Power Output: 8 watts or 4- 31.25 db. 

Coverage: 100,000 to 200,000 Cu. ft. indoors; 6,000 to 10,000 sq. ft. 
outdoors (depending on speaker efficiency and noise level). 

Input Circuits: One 5 megohm channel for high impedance 
crystal, dynamic, or velocity microphone, and one channel 
for high impedance crystal or magnetic pick-up. The two 
channels may be mixed. 

Field Supply: 6 watts available for 5000 ohm speaker field. 
Output Impedances: 2, 4, 8, and 500 ohms. 

Frequency Response: Within ± 1 db from 45 c.p.s. to 6000 c.p.s. 

Tone Control: Maximum position attenuates 1000 c.p.s. 5 db, 
5000 c.p.s. 17 db, and 10,000 c.p.s. 23 db. 

Gain: Microphone input Ill db; phono input 66 db (based on 
100,000 ohms input impedance). 

Hum: 61.5 db below maximum output. 
Tubes: 1-6J7, 1-6F5, 1-6L6G, 1-80. 

Power Consumption: 85 watts, 115 volts, 50-60 cycles. 

Dimensions: 10" long, 5" deep, 9" high. 
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8 WATT AMPLIFIER TtiORDARSO 

R-5 R- 6 

CH-1 

115V 606. 

SW- 1 

T-1 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

T-1 T-75R47 Power Transformer 
T-2 T-17S10 Output Transformer 
CH-1 T-57C54 Choke 

RESISTORS 
Diagram 

R-1 5 MEG. % IRCrye?T-
Ohms Watts 

R-2 5,000 1 IRC BT-1 
R-3 3 MEG. 1 IRC BT-1 
R-4 500.000 1 IRC BT-I 
R-5 250,000 Volume Control Yaxley type "M" 
R-6 500,000 IRC BT-34 
R-7 1 MEG. Volume Control Yaxley type "0" 
R-8 500,000 3.¡ IRC BT-
R-9 3,000 1 IRC BT-I 
R-10 100,000 I IRC BT-I 
R-11 500,000 Tone Control Yaxley type "M" with 

switch 
R-12 5,000 1 IRC BT-1 
R-13 150 25 Ohmite—Wire wound 
R-14 50.000 I IRC BT-1 
R-15 3.500 2.5 Olimite—Wire wound 
R-16 5,000. 25 Ohmite—Wire wound 

CONDENSERS 
Diagram 
No. MEd. Voltage Titre 
1 10 25V Elect. Aerovox PR2.5 

C-2 .04 400V Paper Aerovox 484 
C-3 .1 400V Paper Aerovox 484 
C-4 10 25V Elect. Aerovox PR25 
C-5 .1 400V Paper Aerovox 484 
C-6 .005 400V Paper Aerovox 484 
C-7, C-10 8-8 450 W.V. Elect. Aerovox PBS460 
C-8, C-9 8-8 450 W.V. Elect. Aerovox PBS450 

MISCELLANEOUS PARTS 

I 5x10x3" Chassis & Cover — Par-Metal AF-510 
I 5x10' Chassis bottom plate — Par-Metal BP-4508. 
3 Octal sockets — Amphenol S8 
1 4-Contact socket — Amphenol S4 
1 7-Contact socket — Amphenol Si 
1 7 Prong speaker plug — Amphenol PM7 
1 Mic. Connector — Amphenol PC1M 
1 Mie. Connector — Amphenol MC1F 
2 Two screw terminal boards 
1 Line cord and plug — Belden No. 1725 
3 Control knobs 
2 Metal tube grid cape 
2 Metal grid cap shields 
1 "M IC" Control dial plate 
1 "PIIONO" Control dial plate 

"TONE" Control dial plate 
Tube,. 1-6J7, 1-6E5. 1-6L6G, 1-80 
NOTE: The brands and types specified in the parta list 
were used in the original laboratory models. Parte of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 

6L 6-C..266v. 

500 
Gies 

NOTE.. 
VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN" OFF « POSITION. 

0 
?. 

tee. 

R-15 R-16 

-Í 

TOP VIEW OF 
SPK SOCKET 

Full  size template of this chassis available 15c net, postpaid, from 
Thordarson. 
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ItIORDARSON 15 WATT  AMPLIFIER CD 

TOP VIEW 

rr HE output power of this amplifier is sufficient to satisfy the 
.requirements of a large number of installations. This is 

especially true since the distortion present at full output is low, 
being less than 5% total. This percentage is generally accepted 
as undistorted and permits operating at full output with high 
quality reproduction. 

Thordarson CHT transformers are used in this model and are 
recommended for best results, appearance, etc. Regular types 
may be substituted as indicated in the parts list but it will be 
necessary to locate the mounting holes when drilling the chassis 
since the drawing is based on the use of CHT units. An added 
advantage is the better selection of output impedances avail-
able with the CHT output transformer. 

Beam power 6V6-G output tubes are operated in a class Al 
circuit employing inverse feedback. The output transformer con-
tains a separate feedback winding which produces a voltage 10% 
of that developed in the primary. The voltage is fed out of phase 
into the grid returns of the input transformer secondary. This 
method of feedback is superior to the resistor-capacity method 
inasmuch as there is no frequency discrimination, and any dis-
tortion that might develop in trie output is corrected. It should 
be noted that the input transformer has a split secondary wind-
ing which is essential when this method of feedback is used. 

A high impedance microphone and high impedance phono 
channel with independent controls accommodate any type of 
microphone and crystal or magnetic pick-up. Amplifier gain is 
sufficient to obtain full output from microphone and pick-up 
under normal operating conditions. 

The circuit diagram shows two speaker 
sockets which are used for making speaker 
voice-coil and field connections. If electro-
dynamic speakers are used, ten watts of 
field excitation is available for one 5,000 
ohm, or one or two 2,500 ohm fields. The 
table below indicates how the connections 
are made to the speaker sockets. Note that 
a jumper wire is used on the speaker field 
terminal board for some condition of 
operation. 

Connect to 
Jumper Prongs 

1-5000 ohm field remove 1-5 

1-2500 ohm field C-2 2-5 
2-2500 ohm fields remove B-E and 2-5 
Field Supply not used 1-C 

Speaker voice coil or line connections 
are made at 3, 4, and C, D of the speaker 
sockets or the output terminal board. The 
CHT output transformer, T-2, incorpo-
rates a terminal board with jacks and a 
plug for selecting the proper output im-
pedance. 

FREQUENCY-RESPONSE CURVE 

Terminal board marked POL. V. is provided to supply a pectt 
izing voltage for static types of microphones or a photo el 
cell. When the static microphone is used connect a jumper wire 
to terminals 1 and 2 which completes the circuit. Under no con-
dition should this jumper be left in place when a crystal, dynamic, 
or velocity microphone is connected to the amplifier. 

Photo electric cells of the gas filled type usually require 90 volts 
operating voltage. Since the normal voltage applied to the input 
plug is approximately 270 volts, this should be reduced to 90 
volts by connecting a 5 megohm 1 watt resistor from the junction 
of C-1 and R-2 to ground. In the event that a static microphone 
or photo electric cell is never to be used R-1, R-2, and C-1 may 
be eliminated. 

It is important to employ the shielding of wires and parts 
as shown in the diagram if hum, noise, and oscillation are to 
be eliminated. Enclose R-1, R-3, and C-2 in a metal container for 
minimum hum. The constructor is advised to read the article on 
page 31 if any difficulty is experienced in adjusting the amplifier. 

00 30 50 70 100 200 MO 700 1000 2 
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15 WATT AMPLIFIER 

R-7 

/11090 R-6 , a   

MI C. 

R-3 

R-2 

6J7 
•ww. 1 

139, C 6 

C-7 

R-12 

R-14 

c-

• 95, 

T-2 

6.3V PILOT LIGHT 
tü00  
p -

 golf' 
115V. 601. PR I 

T- 3 

TECHNICAL DATA 

Power Output: 15 watts undistorted or 
+ 34 db (less than 5% distortion). 

Coverage: 200,000 to 500,000 Cu. ft. in-
doors; 10,000 to 20,000 sq. ft. outdoors 
(depending on speaker efficiency and 
noise level). 

Input Circuits: One 5 megohm channel 
for high impedance crystal, dynamic, or 
velocity microphone, and one channel 
for high impedance crystal, or magnetic 
pick-up. The two channels may be 
mixed. Polarizing voltage is provided for 
static microphone or photo electric cell. 

Field Supply: 10 watts available for one 
5000 ohm field, or one or two 2500 ohm 
fields. 

Output Impedances: 2, 3, 4, 6, 8, 16, 
125, 250, or 500 ohms with CHT output 
transformer, or 4, 8, 15, 250, or 500 ohms 
with regular output triinsformer. 

Frequency Response: Within + 1 db 
from 40 c.p.s. to 15,000 c.p.s. with bass 
boost of 3.5 db below 100 c.p.s. 

Tone Control: Maximum position attenu-
ates 10,000 c.p.s. 28 db. 

Gain: Microphone input 113 db; phono 
input 72 db (based on 100,000 ohms in-
put impedance). 

Hum: 74 db below maximum output. 

Tubes: 2-6J7, 1-6C5, 2-6V6G, 1-5Z3. 

Power Consumption: 112 Watts, 115 
volts, 50-60 cycles. 

Dimensions: 17' long, 10' deep, 9' high. 

R- I8 

C13 

• 310V. 

c 10 R-15 C11 tr*  

CH -2 
, 000, 

R-17  
R 16 

16° 

C 

LLINE   

160--
500 250 125 
9 9 9 ;  

VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 

IN' OFF' POSITION. 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. CHT REG. 

T-1 

T-2 

T-3 
CH-1 
CH-2 

T-15A74 

T-15890 
T-151106 

T-15C54* 
T-67C46 

*Windings in parallel. 

T-15A74 
T-17511 

T-70R62 

T-57C54 
T-67C46 

RESISTORS 
Diagram 
No. Ohms Watts 

Input Transformer 
Output Transformer 

Power Transformer 

First Choke 
Second Choke 

TYR4 

R-1 10 MEG. 34 IRC BT-34 

R-2 10 MEG. X IRC BT-X 
R-3 5 MEG. X IRC BT-34 

R-4 3 MEG. 1 IRC BT-1 
R-5 500,000 1 IRC BT-1 
R-6 1 MEG. Volume Control Yaxley type 
R-7 500.000 X IRC BT-X 
R-8 1 MEG. Volume Control Yaxley type "0" 
R-9 500,000 J4 IRC BT-34 

R-10 5,000 1 IRC BT-1 
R-11 100.000 1 IRC BT-1 
R-I2 500,000 Tone Control Yaxley type "M" 
R-13 1,000 1 IRC BT-1 
R-14 20,000 1 IRC BT-1 

R-15 20,000 1 IRC BT-1 
R-16 2,500 25 Ohmite, Wirewound 
R-17 1,500 25 Ohmite, Wirewound 

R-18 125 25 Ohmite, Wirewoluid. 
Tolerance 10%, —0% 

R-19 2,500 25 Ohmite, Wirewound 

2 

1 
2 

1 

6.17 
605 
6V 6-G 
5Z3 

TUBES 

For complete mechanical drawing of chassis see page 28 
Full sise template of chassis available from Thordarson 
15e net, postpaid. 

C-1 .1 
C-2 .03 

C-3 .04 
C-4 .1 
C-5 10 
C-6 .1 
C-7 .03 
C-8 10 

.1 

C-10, C-11 8-8 
C-12 

C-13 

0 

CONDENSERS 
Diagram 
No. Mid. Voltage Type 

400V Paper Aerovox 0484 
400V Paper Aerovox #484 

400V Paper Aerovox #484 
400V-Paper Aerovox 0484 
25V Elect. Cornell-Dubilier BR-102 
400V Paper Ammon #484 
400V Paper Aerovox #484 
25V Elect. Cornell-Dubilier BR-102 
400V Paper Aerovox #484 
450 W. V. Elect. Aerovox PBS-450 

8 600V Elect. Aerovox GL600 

600V Elect. Aerovox GL600 

MISCELLANEOUS PARTS 

10x17x3' chassis and cover—Par-Metal AF 1017 
1 10x17' chassis bottom plate—Par-Metal BP 4525 

4-contact socket — Amphenol S4 
5 Octal sockets — Amphenol 58 
2 5-contact sockets — Amphenol 55 

2 5-prong speaker plugs — Amphenol PM5 
1 Mic. connector — Amphenol PC1M 
1 Mk:. connector — Amphenol M Cl F 
1 Pilot light socket and jewel — Yaxley #31011 
1 6.3V Pilot light — Mazda #40 
2 Metal tube grid caps 
2 Metal grid cap shields 
1 "Microphone" control plate 
1 "Phono" control plate 

1 "Tone" control plate 

3 Control knobs 
1 AC line cord St plug 

Mallory bias cell — 1.5 V. — #F7 
Mallory bias cell holder — #GB-I A 

1 SPST.witch—Arrowfl&E#20992 

3 Two screw terminal boards 
1 Three screw terminal board 

NOTE: The brands and typee specified in the parta list 
were used in the original laboratory models. Parta of equiva-
lent quality may be substituted except where physical 

limitations prohibit. 
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THOREARSON 25 WATT AMPLIFIER 

THE use of inverse feedback makes it possible to 
obtain 25 watts of undistorted output from this 

amplifier with only 300 volts applied to the plates and 
screens of the power tubes. These low voltages in-
crease tube and condenser life considerably which is a 
decided advantage. The output tubes are operated in 
a class AB1 circuit, under which condition no driving 
power is required; a single 6C5 tube supplies sufficient 
grid excitation through a C.H.T. input transformer. 
The windings of this transformer are balanced so that 
there is a cancelling effect for any hum that might be 
picked up. Degeneration or inverse feedback is ob-
tained by coupling the tertiary winding of the output 
transformer to the secondary of the input transformer. 
The input circuits are arranged to handle two high 

impedance microphones and a phono pick-up. Mixing 
takes place in the second stage in a resistor network 
that is more simple and economical than electronic 
mixing. Control action is smooth, and the changing 
of one control setting does not affect another. It is 
important, however, to shield resistors R-11, R-12, and 
R-13, and the leads as shown in the diagram. The 
impedance of these circuits is high, making them sus-
ceptible to hum pick-up and cross-talk unless ade-
quately isolated. 
Frequency response is adjusted 

with two tone controls — one for 
bass and one for treble. With the 
tone controls in the normal po-
sition, the response of the amplifier 
is decidedly flat—from 30 to 15,000 
cycles per second. There is approxi-
mately 3 db accentuation at 60 
c.p.s. which is purposely brought 
about by resonating the primary of 
the input transformer with con-
denser C-13. This boost is desir-
able in radio and record reproduc • 
tion and can be eliminated with the 
bass tone control for voice work 
if necessary. The adjustment of 
both controls helps eliminate feed-
back when bad acoustical condi-
tions exist. 
To insure good quality, loud 

speakers with a diameter of at least 
12 inches are recommended. They 
should be capable of efficiently han-

dling 15 watts of audio power each if the full 25 watt 
output of the amplifier is to be utilized. Either PM or 
electro-dynamic speakers are suitable since the ampli-
fier will supply 18 watts for field excitation. This is 
adequate for one large speaker with a 5000 ohm field, 
or one or two smaller speakers with 2500 fields. A 
three-screw terminal board is provided for connecting 
a jumper wire in the event that P M speakers are used. 
Use table below in wiring the speaker plugs. 

1-5000 ohm field 
1-2500 ohm field 
2-2500 ohm field 
Field supply not used 1-C 

Jumper Connect to Prongs 
none 1-5 
C-2 2-5 
none B-E and 2-5 

A polarizing voltage may be applied to the input 
connectors by connecting jumper wires on terminal 
board marked "POL. V." Refer to the 15 watt ampli-
fier for further details on polarizing voltage for static 
microphones and photo electric cells. 
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CD 25 WATT AMPLIFIER 

C-1 

MIC. 

6J7 
4.20v. 

-e- C-4 

I CV 

r-

8 

,L 
8i,e7 

.1101 

4.208 
6J7 

PILOT LIGHT 63V HI-V, 
0 Q9 Q.0 0_, 

115V. 60C. PRI 

SW-1 

T-3 

7 

TECHNICAL DATA 

Power Output: 25 watts undistorted or 

+ 36.2 db (less than 5% distortion). 

Coverage: 500,000 to 1,000,000 Cu. ft. in-

doors; 20,000 to 30,000 sq. ft. outdoors 

(depending on speaker efficiency and 

noise level). 

Input Circuits: Two 5 megohm channels 

for high impedance crystal, dynamic, or 

velocity microphones, and one channel 

for high impedance crystal or magnetic 

pick-up. All channels can be mixed. 

Polarizing voltage is available for static 

microphone or photo electric cell. 

Field Supply: 18 watts for one 5000 ohm 

field, or one or two 2500 ohm fields. 

Output Impedances: 2, 3, 4, 6, 8, 16, 

125, 250, or 500 ohms with CHT output 

transformer or 4, 8, 15, 250, or 500 ohms 

with regular output transformer. 

Frequency Response: Within + 1 db 

from 35 c.p.s. to 15,000 c.p.s. with bass 

boost of 3.5 db below 100 c.p.s. 

Tone Controls: Two: bass control attenu-

ates 12 db at 60 c.p.s.; treble control 

attenuates 27 db at 10,000 c.p.s. 

Gain: Microphone input, 113 db; phono 

input 72 db (based on 100,000 ohms in-

put impedance). 

Hum: 74.5 db below maximum output. 

Tubes: 3-6J7, 1-6C5, 2-6L6G, 1-523. 

Power Consumption: 180 watts, 115 

volts, 50-60 cycles. 

Dimensions: 17' long, 10' deep, 9' high. 

R-17 

CH-2 
s us) e •.14V. 
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NOTE., 
VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN. OFF" POSITION. 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. CHT REG. 

T-1 T-15A74 T-15A74 Input Transformer 
T-2 T-15S91 T-17S12 Output Transformer 
T-3 T-15R07 T-17R30 Power Transformer 
CH-1 T 15C55' T-67C49 First Choke 
CH-2 T-67C46 T-67C48 Second Choke 
*Windings in series. 

RESISTORS 
Diagram 
No. Ohms Watts 
R-I 10 MEG. 
R-2 10 MEG. 
R-3 10 MEG. 
R-4 3 MEG. I 
R-5 3 MEG. I 
R-6 600,000 1 
R-7 500,000 I 
R-8 250,000 Volume Control 
R-9 1 MEG. Volume Control 
R-10 1 MEG. Volume Control 
R-11 500,000 
R-12 500,000 
R-13 500,000 3-
R-14 5,000 1 
R-15 100,000 1 
R-10 500,000 Tone Control 
R-17 9 MEG. Tone Control 
R-18 250,000 YB 
R-19 1.000 1 
R-20 20,000 1 
R-21 20.000 1 
R-22 2,500 25 
R-23 2,500 25 
R-24 100 25 

R-25 5 MEG. 
R-26 5 MEG. 

3 Type 6J7 
1 TYpe WAS 
2 Type 6E6-0 
1 TYPe 57•3 

TUBES 

T7PR 
IRC BT4i 
IRC BT-A 
IRC BT-;§ 
IRC BT-1 
IRC BT-1 
IRC BT.1 
IRC BT-1 
Yaxley type "M" 
Yaxley type "0" 
Yaxley type "0" 
IRC BT-Y4 
IRC BT-34 
IRC BT-% 
IRC BT-1 
IRC BT-1 
Yaxley UC-513 
Yaxley UC-508 
IRC BT4¡ 
IRC BT-1 
IRC BT-1 
IRC BT-1 
Ohmite Wire Wound 
Ohmite Wire Wound 
Ohmite Wire Wound, 

Tolerance +10% — 0% 
IRC BT44 
IRC BT4¡ 

CONDENSERS 
Diagram 
No. Mid. Voltage Type 
C-1 .1 400V Paper Cornell-Dubilier DT-4P1 
C-2 .03 400V Paper Cornell-Dubilier DT-483 
C-3 .03 400V Paper Cornell-Dubilier DT-483 
C-4 .04 400V Paper Cornell-Dubilier DT-484 
C-5 .04 400V Paper Cornell-Dubilier DT-4S4 
C-6 .1 400V Paper Cornell-Dubilier DT-4P1 
C-7 .1 4COV Paper Cornell-Dubilier DT-4P1 
C-8 10 25 V Elect. Cornell-Dubilier BR-102 
C-9 .1 400V Paper Cornell-Dubilier DT-4P1 
C-10 .03 400V Paper Cornell-Dubilier DT-493 
C-11 .001 600V Paper Cornell-Dubilier DT-6D1 
C-12 10 25V Elect. Cornell-Dubilier BR-102 
C-13 .1 400V Paper Cornell-Dubilier DT-4P1 
C-141 8-8 450 WV Elect. Cornell-Dubilier 
C-151 ELI-9808SL 
C-I6 8 600V Elect. Aerovox GL600 
C-17 8 600V Elect. Aerovox GL600 

MISCELLANEOUS PARTS 

1 10x17x3' Chassis and cover — ICA #3875 
I 10z17' CLIZ8Bil3 bottom plate — ICA #4067 
6 Octal sockets — Amphenol S8 
1 4-contact socket — Amphenol S4 
2 5-contact sockete — Amphenol S.5 
2 5-prong speaker plugs — Amphenol PM5 
2 Mie, input connectors — Amphenol POEM 
2 Mie, input connectors — Amphenol MCIF 
2 Three screw terminal boards 
2 Two screw terminal boards 
1 Pilot light socket and jewel — Yaxley 310R 
1 6. 3V Pilot light bulb — Mazda #40 
1 SPST toggle switch — Arrow BAH 020992 
5 Control knobs 
3 Metal tube grid cape 
3 Metal grid cap shields 
• 1 AC line cord and plug — Belden #1725 
2 Bias cells. 1.5 volts— Mallory #F7 
2 Bias cell holders — Mallory #GB-1A 
2 "Mic" control plates 
I "Phono" control plate 
2 "Tone" control plates (base and treble) 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Punt of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 

For complete mechanical drawing of (Mantis see page 29. 
Full sise template of chassis available from Thordarson. 
158 net. postpaid. 



TflORDARSON 40 WATT AMPLIFIER 

THE characteristics of 6L6 beam power tubes are such that 
they may be used in the construction of amplifiers ranging 

from 5 to 60 watts output. Their power output depends on the 
class of operation employed, such as A1, AB', AB2. This is 
determined by the applied plate, screen and grid voltages, the 
plate load and driving power. 

This 40 watt amplifier uses two 6L6-G tubes operating in 
class AB2 with approximately 400 volts on the plates and 250 
volts on the screens. Adequate driving power is supplied by a 
triode connected 6F6 tube through a CHT driver transformer. 
The use of inverse feedback and ample driving power make it 
possible to obtain 40 watts output without using fixed bias. This 
simplifies the construction of the amplifier considerably. 

Two microphones and two phono pick-ups may be connected 
to the amplifier at one time. The two phono channels are espe-
cially desirable where dual turn-tables are employed for continu-
ous record reproduction. Also a suitable radio tuner can be con-
nected to one of the phono channels for broadcast reception in 
conjunction with one phono pick-up. Complete mixing makes 
possible the selection of one or more input channels for reproduc-
tion at the same tittle. 

A dual tone control circuit recently developed in Thordarson's 
laboratory operates in the cathode circuit of the 6C5 tube. One 
control affects only the low or bass frequencies, and the other 
controls the high or treble frequencies. Operation is such that 
with the controls in the center or vertical position the frequency 
response is normal, as illustrated by the frequency response curve. 
Turning the bass control to the left in-
creases the bass response and to the right re-
duces it. The treble control functions in the 
same manner. More detailed description of 
this type of control and its effect on the ampli-
fier frequency response is given on page 24. 

Two 5Z3 rectifier tubes connected in a paral-
lel circuit provide excellent power supply 
regulation. The additional tube also allows 
higher total current which is desirable for 
speaker field excitation. The amplifier sup-
plies 25 watts for speaker fields, (250 volts at 
100 MA) which is adequate for one large audi-
torium speaker or for two to four smaller 
speakers. The following table indicates how 
speaker field connections are made to the 
speaker sockets and the proper position of the 
field supply jumper wire. 

Jumper 

1 - 2500 ohm field 1-C 
2 - 1250 ohm field 1-C 
2 - 5000 ohm field 1-C 
4 - 2500 ohm field 1-C 
Field supply not used C-2 

*Connect two fields in parallel to each plug. 

Connect to 
prongs 

1-2 
2-5 and A-E 
1-2 and A-B 
2-5 and A-E* 

Make speaker voice-coil or line connections to contacts 3-4 and 

C-D of the speaker sockets or to the output terminal board. Im-

pedance matching is accomplished by inserting the plug into 

the proper jack on the CHT output transformer terminal board. 

,TECHNICAL DATA 

Power Output: 40 watts undistorted or +38.25 db (Less than 

5% distortion). 

Coverage: 1,000,000 to 2,000,000 Cu. ft. indoors; 30,000 to 50,000 

sq. ft. outdoors (depending on speaker efficiency and noise 

level). 

Input Circuits: Two high impedance channels for crystal, dy-

namic, or velocity microphones, and two high impedance 

phono channels for crystal or magnetic pick-ups. All four 

channels may be mixed. 

Field Supply: 25 watts are available for one 2500 ohm, two 

1250 ohm, two 5000 ohm, or four 2500 ohm fields. 

Output Impedances: 2, 3, 4, 6, 8, 16, 125, 250 or 500 ohms with 

CHT output transformer or 4, 8, 15, 250 or 500 ohms with 

regular output transformer. 

Frequency Response: Within ± 2 db, 30 to 15,000 c.p.s. 

(Tone controls in normal position). 

Tone Controls: Two; Bass control varies response from + 12 db 

to —35 db at 40 c.p.s. and treble control varies response 
from + 8 db to —35 db at 7,000 c.p.s. from normal. It is 

possible to obtain practically any desired frequency response. 

Gain: Microphone inputs, 118.5 db; phono inputs, 74 db (based 

on 100,000 ohms input impedance). 

Hum: 75 db below maximum output. 

Tubes: 2-6J7, 1-6F5, 1-6C5, 1-6F6, 2-6L6G, 2-5Z3. 

Power Consumption: 220 watts, 115 volts, 50-60 cycles. 

Dimensions: 17" long, 10 deep, 9" high. 

BOTTOM VIEW 

R-11 R-12 R-1 R.2 R-20 
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  0-b 
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THORDARSON TRANSFORMERS AND CHOKES 
Diagram 
No. CHI REG. 
T-1 T-15R08 T-17R31 
T-2 T-15S92 T-17S14 
T-3 T-15D85 T-15D85 
CH-1 T- 15C56° T-75C51 
CH-2 T-18C92 T-18C92 
CH-3 T-67C46 T-67C46 
CH-4 T-14C70 T- 14C70 
• Windings in seriee. 

Diagram 
No. 
C-I 
C-2 

C-3 
C-4 

C-5 

C-8 
C-7 
C-8 

C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16, C-17 
C-18, 
C-19 

C-20 
C-21 
C-22 

C-23 
C-24 

CONDENSERS 

Mid. Voltage 
.03 400V Paper 

.03 400V Paper 

.04 400V Paper 

.04 400V Paper 

.1 400V Paper 

.1 400V Paper 
10 25V Elect. 

.1 400V Paper 
10 25V Elect. 
.5 400V Paper 
.01 400V Paper 
.01 400V Paper 
.003 400V Paper 
.1 400V Paper 
10 25V Elect. 
8-8 450V Elect. 

8 450V Elect. 
8 600V Elect. 
8 600V Elect. 
8 600V Elect 

8 600V Elect. 
8 600V Elect. 

8 600V Elect. 

6F5"II  

Diagram 
Type No. Ohms 

Power Transformer 
Output Transformer 
Driver Transformer 

First Choke 
Second Choke 
Third Choke 
Tone Control Choke 

Type 
Aerovox / 484 
Aerovox #484 
Aerovox #484 

Aerovox # 484 
Aerovox #484 
Aerovox #484 

Aerovox PR25 
Aerovox #484 

Aerovox PR25 
Aerovox #484 

Aerovox #484 
Aerovox #484 
Aerovox #484 
Aerovox #484 
Aerovox PR25 
Aerovox PBS450 
Aerovox PBS450 
Aerovox PBS600 

Aerovox PBS600 
Aerovox GL600 
Aerovox GL600 
Aerovox GL600 
Aerovox GL600 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-13 

R-14 

R-15 

R-I6 

R-17 

R-I8 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 
R-29 
R-30 

6C5 
5 

R-26 CII3 

3 

6L6G 

IsO .420 

C-I9 CH 3 C 2 

2 

NOTE-. 

VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN . OFF POSITION. 

PARTS LIST 

500,000 

500,000 

500,000 

500,000 

5 Megohms 

5 Megohme 

3 Megobros 

3 Megohme 

500,000 

500,000 

1 Megohm 

1 Megohm 

500,000 h 
500.000 Yi 

5,000 1 

250,000 Yi 

20,000 

250,000 Yi 

1,000 1 

Special Dual Tone Control 

Special Dual Tone Control 

20,000 1 

900 10 

10,000 34 
10,000 34 
20,000 1 

2,500 25 

80 50 
1,800 50 
2.500 50 

20 30 30 70 MO 300 3110 100 7:r0 1000 31.1 31.1 OU 7/4 IDA ISM 30M 

to 

FREQUENCY RESPONSE CURVE 

RESISTORS 

Watts 

Volume Control 

Volume Control 

34 
34 
34 
34 
34 
34 
34 
34 
Volume Control 

Volume Control 

Z e 
E 

2 

Type 

Centralab N-I03 

Centralab N-103 

Centralab {310 

Centralab #310 

Centralab #310 

Centralab #310 

Centralab #310 

Centralab /310 

Centralab #310 

Centralab #310 

Centralab N-104 

Centralab N-I04 

Centralab #310 

Centralab #310 

Centralab #314 

Centralab #310 

Centralab #310 

Centralab #310 

Centralab #314 

Thordarson R-1068 

Thordarson R-1068 

Centralab #314 

Ohmite, Wirewound 

Centralab #310 

Centralab #310 

Centralab #314 

Ohmite, Wirewound 

Ohmite, Wirewound 
Ohmite, Wirewound 

Ohmite, Wirewound 

2 Type 6J7 

1 Type 6F5 
1 Type 6C5 
1 Type 6E6 
2 Type 6L6-G 
2 Type 5Z3 

LINE 

TUBES 

MISCELLANEOUS PARTS 

1 10x17x3' Chassie and cover — ICA {3875 
1 10x17' Chassis bottom plate — ICA # 4067 
2 5-Contact sockets — Amphenol S5 
2 4- Contact sockets — Amphenol S4 

7 Octal sockets — Amphenol S8 
2 5-Prong speaker plugs — Amphenol PM5 
3 Metal tube grid capo 

3 Metal tube grid cap shields 
1 Pilot light socket and jewel — Yaxley #310R 

1 6.3V Pilot light bulb — Mazda # 40 
1 SPST toggle switch — Arrow 11&11 #20992 
2 Mic, input connectors — Amphenol #PC1M 

2 Mie, input connectors — Amphenol IMC1F 

1 Primary line cord and plug — Belden # 1725 
2 Bias cells, 1.5 volte — Mallory ¡ El 
2 Bias eel holders — Mallory #G13-IA 
2 "Mis." control plates 
2 "Phono" control plates 
2 "Tone" control plates 
6 Volume control knobs 

1 Fuse mounting — Littlefuee # 1075 
1 Floe, 5 amp. 
I 2-Screw terminal board, output 
2 2-Screw terminal boards, phono input 
1 3-Screw terminal board, field supply 

NOTE: The brands and types specified in the parta list 
were used in the original laboratory modele. Parta of equiva-
lent quality may be substituted except where physical 

limitations prohibit. 

I 10 00 05 30 35 
rows it 00,0' — wu T5 

DISTORTION CURVE 

40 45 

For complete mechanical drawing of chassis see 
page 29. Full size template of chassis available 

from THORDARSON 15e net, postpaid. 
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TflORDARSON 60 WATT AMPLIFIER 

TOP VIEW 

'PHIS 60 watt amplifier has sufficient undistorted power out-
put for practically any loud speaker installation. Four type 

6L6-G output tubes operate in a push-pull parallel class AB1 
circuit. Under these conditions no driving power is required 
making it possible to use a single 6C5 tube for excitation of 
the power stage. Distortion in the power stage is reduced to a 
minimum by the use of inverse feedback. Laboratory tests of 
amplifiers without inverse feedback indicate that distortion at 
full output may be less than 5% at 400 c.p.s., however it may 
increase to as much as 30 to 40% at bass and treble frequencies. 
This peculiarity of pentode and tetrode power tubes is quite 
easily corrected by the use of inverse feedback. The output of 
this amplifier has less than 6% distortion at all frequencies be-
tween 30 and 10,000 c.p.s. 

In wiring the amplifier, shield all leads in the grid and plate 
circuits of the output tubes. The schematic diagrare indicates 
clearly where shielding is necessary. This should not be over-
looked since shielding is important in modern amplifiers employ-
ing tubes with high power sensitivity. Connect the colored leads 
of the output transformer to the numbered terminals of T-3 as 
indicated in the diagram. If the leads of the tertiary winding 
are reversed oscillation is sure to result in the output stage. 
Two rectifier tubes are used, one for the plate and bias voltages 

of the output stage; the other for the screens of the output tubes 
and the balance of the amplifier. The effect of this circuit is 
similar to fixed bias and also provides excellent screen voltage 
regulation which is essential for maximum undistorted output. 
Interstage coupling through the B supply is also eliminated, 
since the plate circuit of the 6L6-G tubes is supplied from a 
separate rectifier. 
The amplifier as illustrated is construc-

ted with regular Thordarson transformers 
and chokes except T-15A74. This is e 
Thordarson CHT input transformer which 
incorporates hum balancing construction. 
and a split secondary winding The use of 
this transformer is essential since hum 
pick-up must be held to a minimum, and a 
split secondary is required for the inverse 
feedback connection. A CHT output trans-
former is also available as given in the parts 
list. In addition to having a better selec-
tion of secondary impedances the CHT 
output transformer is more efficient and 
has better frequency characteristics. Both 
the CHT and the regular output trans-
former have the 10% feedback winding. 
A dual tone control circuit is used in the 

cathode circuit of the 6C5 tube. Since the 
control of frequencies is accomplished by 
means of degeneration, this stage provides 
very little gain. This stage therefore is 
strictly for tone control purposes. Refer to 
page 24 for more detailed information on 
this circuit and sketch showing connections 
to the special tone controls. 
Both microphone circuits are susceptible 

to hum pick-up and "cross-talk" unless 
BOTTOM VIEW 

properly shielded. A box may be formed from thin metal and 
placed as illustrated in the bottom view. Mount the bias cells, 
C-1, C-2, R-5, and R-6 on the inside wall of the chassis before 
fastening the metal box in place. Resistors R-3, R-4, R-13 and 
R-14 must also be shielded individually, as shown in the schematic 
drawing, to prevent hum and "cross-talk" from developing at 
this point. 

TECHNICAL DATA 
Power Output: 60 watts undistorted or +40 db (less than 6% 

distortion). 

Coverage: 2,000,000 to 3,000,000 cu. ft. indoors, 50,000 to 75,000 

sq. ft. outdoors, (depending on speaker efficiency and noise 
level). 

Input Circuits: Two high impedancè channels for crystal, dy-

namic, or velocity microphones, and two high impedance phono 

channels for crystal, or magnetic pick-ups. All channels may 
be mixed. 

Output Impedances: 4, 8, 15, 250, or 500 ohms with regular 

output transformer as shown or 2, 3, 4, 6, 8, 16, 125, 250, or 
500 ohms with CHT output transformer. 

Frequency Response: Within ± 2 db from 40 to 15,000 c.p.s. 
(tone controls in normal position). 

Tone Controls: Two; bass control varies response from + 8 db 
at 70 c.p.s. to — 30 db at 40 c.p.s., and treble control varies 

response from -1- 9 db to — 27 db at 7000 c.p.s. from normal. 
Practically any desired frequency response may be obtained. 

Gain: Microphone inputs, 112 db; phono inputs, 73 db (based on 
100,000 ohms input impedance). 

Hum: 75 db below maximum output. 

Tubes: 3-6J7, 2-6C5, 4-6L6-G, 1-80, 1-83. 

Power Consumption: 225 watts, 115 volts, 50-60 cycles. 

Dimensions: 17' long, 10' deep, 9' high. 

ilia MI Ili At   
Fi 1 4 R-13 R-2 R-1 R-20 R-21 
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60 WATT AMPLIFIER 

 T- 2 

6J7 6 J 7 

7 P-
2 X 

C-3 

T -r 

C-2 1 8 0 
R-6 2 x7 - 

 - 
0-

   00 ,00, NOTE. 
VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
Re OFF POSITION. 

THOlIDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 
T-1 
T-2 
T-3 
C11-1 
CH-2 
CH-3 
CH-4 

T-89R28 Power Transformer 
T-17S15 or T-15S93 Output Transformer 
T-15A74 Input Transformer 
T-75C51 Choke 
T-68C07 Choke 
T-67C46 Choke 
T-14C70 Tone Control Choke 

CONDENSERS 
Diagram 
No. MM. Voltage 

C-1 .03 400V Paper 
C-2 .03 400V Paper 
C-3 .04 400V Paper 
C-4 .04 400V Paper 
C-5 .1 400V Paper 
C-6 .1 400V Paper 
C-7 10 25V Elect. 
C-8 .1 400V Paper 
C-9 10 25V Elect. 
C-10 .5 400V Paper 
C-11 .04 400V Paper 
C-12 .003 600V Paper 
G-13 .001 600V Paper 
C-14 .1 400V Paper 
C-15 10 25V Elect. 
C-18 .1 400V Paper 
C-17} 8-8 450V Elect. 
C-18 
C-19 8 450V Elect. 
C-20 8 600V Elect. 
C-21 8 450V Elect. 
C-22 8 450V Elect. 
C-23 8 450V Elect. 

Type 
Cornell-Dubilier #DT-4S3 
Cornell-Dubilier #DT-45,3 
Cornell-Dubilier # DT-4S4 
Cornell-Dubilier f DT-4S4 
Cornell-Dubilier #DT-4P1 
Cornell-Dubilier # DT-4P1 
Cornell-Dubilier #BR-102 
Cornell-Dubilier f DT-4P1 
Cornell-Dubilier IBR-102 
Cornell-Dubilier fDT-4P5 
Cornell-Dubilier f DT-4S4 
Cornell-Dubilier#DT-6D3 
Cornell-Dubilier#DT-6D1 
Cornell-Dubilier # DT-4P1 
Cornell-Dubilier BR-102 
Cornell-Dubilier f DT-4P1 

Aerovox PBS 450 

Aerovox PBS 450 
Aerovox GL600 
Aerovox G18450 
Aerovox GLS450 
Aerovox PBS 450 

6C5 

R-30 

C-23 

R-32 C-20 

3 •1607 C 1 1 6c5 3.HevC 16 

X e4 

R-19 ‘k 

115V. 606. 5*- 1 FUSE 

PARTS LIST 

RESISTORS 

Diagram 
No. Ohms Watts 
R-1 1 MEG. 
R-2 1 MEG. 
R-3 500,000 
R-4 500,000 
R-5 5 MEG. 
R-8 5 MEG. 
R-7 3 MEG. 
R-8 3 MEG. 
R-9 500,000 
R-I0 500,000 
R-11 1 MEG. 
R-12 I MEG. 
R-13 500,000 
R-14 
R-15 
R-16 100,000 1 
R-17 20,000 1 
R-18 250,000 3-4 
R-19 2,000 1 
R-20 Dual Tone Control 
11-21 Dual Tone Control 
R-22 20,000 1 
R-23 1,000 
R-24 50,000 1 
R-25 20,000 1 
R-26 200 1 
R-27 200 1 
R-28 200 1 
R-29 200 1 
R-30 20,000 1 
R-31 125 50 

40,000 50 
10,000 25 

R-32 
R-33 

Volume Control 
Volume Control 
3-4 
Yi 
3-4 

Volume Control 
Volume Control 
3-4 
3-4 

1,060 1 

20 30 50 70 100 200 300 500 700 1000 2M 3M 9,1 7M 10IA 15M 311M 

o 

---
- 

-20 

-30 

•DB 

CYCLES PER SECOND 

  Tone controls normal 
  Baas increase — Treble normal 
— - — - — - — - Bass normal — Treble increase 
— •• — •• — «— Baas normal — Treble decrease 
— - - - — - - - Bass decrease — Treble normal 

FREQUENCY RESPONSE CURVE 

T 3 

T-1 

Type 
Centralab N-104 
Centralab N-104 
Centralab #310 
Centralab #310 
Centralab #310 
Centralab #310 
Centralab #314 
Centralab #314 
Centralab #310 
Centralab 1310 
Centralab N-104 
Centralab N-104 
Centralab #310 
Centralab #310 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab #310 
Centralab #314 
Thordarson R-1068 
Thordarson R-1068 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab ;314 
Centralab #314 
Centralab #3I4 
Centralab #314 
Centralab #314 
Ohmite, Wirewound, 

+10%, —0% 
Ohmite, Wirewound 
Ohmite, Wirewound 

BLUE RWHT. 

616 

616 

BR .5 WHT. 

C-21 C-2 R-33 

CH-2 

TUBES 
3 TYPe 6J7 
2 Type 6C5 
4 Type 6L6-G 
1 Type 80 
1 Type 83 

SLATE 

C/GREEN 

g o. RED  le 
BLUE 

BL K. 0 0 

MISCELLANEOUS PARTS 

1 10x17x3' Chassis and cover — Bud # 1127 
1 10x17' Chassie bottom plate — Bud #689 
9 Octal sockets — Amphenol S8 
2 4-Contact sockets — Amphenol S4 
2 Mie, input connectors — Amphenol PC1M 
2 Mie, input connectors — Amphenol MCIF 
1 6-Screw output terminal board 
1 Fuse mounting — Littlefuse #1075 
1 Fuse, 5 amp. 
1 AC line cord and plug — Belden f1725 
2 2-Screw terminal boards 
1 Pilot I ight socket and jewel — Yaxley #31011 
1 Pilot light, 6.3 volte — Meade #40 
1 SPST feule switch — Arrow 11&11 #20992 
3 Metal tube grid cape 
3 Metal tube grid cap shields 
2 "Mic" control plates 
2 "Phono" control plates 
2 "Tone" control plates 
6 Control knobs 
2 Bise cells, 1.5 volte -- Mallory #F7 
2 Bias cell holders — Mallory f GB-IA 

NOTE: The brande and types specifiei in the parta list 
were used in the original laboratory modela. Parta of 
equivalent quality may be subetituted except where physical 

limitations prohibit. 

10 20 30 40 
WATTS OUTPUT 

DISTORTION CURVE 

50 60 70 

For complete mechanical drawing of chassis see 
page 30. Full size template of chassis available 

from THORDARSON 15c net, postpaid. 
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TrIORDARSON 120 WATT AMPLIFIER 

TOP VIEW 

T" power output of this amplifier is adequate for the 
largest installations either indoors or out. The input cir-

cuit is arranged to operate from a pre-amplifier such as those 
described on pages 20 and 22. These pre-amplifiers have low 
impedance output transformers, making it possible to operate 
them several hundred feet from the 120 watt unit. A 500 ohm 
resistor (R-1) is connected across the input circuit of the 120 
watt amplifier to match the 500 ohm output impedance of the 
pre-amplifier. This method is satisfactory since the 6J7 input 
tube provides approximately the same voltage gain as would 
be obtained from a line to grid transformer. Should it be de-
sired to operate from a single high impedance pick-up without a 
pre-amplifier, resistor R-1 can be disconnected from the circuit. 
Under these conditions the amplifier gain is 90 db which is 
sufficient for full power output. 

The second stage is the tone control and contributes very 
little to the overall gain of the amplifier. An article 
describing this tone control circuit may be found 
on page 24. If the tone control is not required, the 
6C5 stage and associate parts can be eliminated 
without seriously affecting the gain of the amplifier. 

A dotted line "A A" is shown on the cir-
cuit diagram just before the 6F6 driver tube grids. 
If the unit is to be used only as a booster amplifier, 
eliminate all those parts ahead of the dotted line. 
For connection to a 500 ohm line use a line to P-P 
grid transformer such as T-15A67 instead of 
T-15A74 as shown. The overall gain of the booster 
with this transformer is about 43 db. Therefore, 
full output will be obtained when a 0 db signal is 
fed to the unit (1.73 volts across 500 ohms.) 

Four type 6L6-G tubes operate in a push-pull 
parallel class AB2 circuit with inverse feedback. 
With this set-up it is possible to obtain maximum 
undistorted power output from beam power tubes. 
The driver stage consists of two 6F6 t ubes connected 
as triodes. These provide excellent regulation which 
is essential when the output tube grids are driven 
positive. 

It is necessary to shield the entire wiring of the 
final stage. This is easily done by using single 
shielded wire similar to that used for antenna lead 
in. Take care that the shielding does not come in 
contact with the tube socket contacts and other 
terminals. Ground all shielding carefully. If the 
amplifier oscillates interchange the leads connect-
ing to terminals 7 and 6 on driver transformer T-4. 
This reverses the phase relationship of the feedback 
voltage with respect to the input voltage. 
Two power supplies, entirely independent of one 

another, make it possible to obtain excellent regula-
tion of the bias and screen voltages. The plate 

supply of the output stage uses two type 83 rectifier tubes. An 
80 is used to supply fixed bias and screen voltage to the output 
stage as well as plate voltage for the balance of the amplifier. 
A separate filter system for each supply isolates the output 
stage and insures stability. Resistors in series with the 83 tube 
plates help distribute the current evenly. These resistors are 
necessary when mercury vapor rectifier tubes are wired parallel. 

Before operating the amplifier insert all tubes except the 83's 
and adjust R-26 until 24.5 volts are measured at the 6L6 grids. 
After the 83's are placed in the sockets turn the amplifier on 
and measure the bias voltage again. If any change is noted 
correct by_adjusting R-26. 

TECHNICAL DATA 
Power Output: 120 watts or + 43 db (less than 8% distortion). 

Coverage: Up to 5,000,000 cu. ft. indoors; 100,000 to 150,000 sq. 
ft. outdoors (depending on speaker efficiency and noise level). 

Input Circuit: Single channel; may be adapted to low or high 
impedance. 

Output Impedances: 84, 100, 125, 166, 250 or 500 ohms; select-
ed by plug and jacks on terminal board of CHT output 
transformer. 

Frequency Response: Within ± 1 db from 40 to 15,000 c.p.s. 
(tone controls in normal position). 

Tone Controls: Two; bass control varies response from 7 db 
at 60 c.p.s. to —20 db at 30 c.p.s., and treble control varies 
response from + 7.5 db to-20 db at 10,000 c.p.s. from normal. 
Practically any desired frequency response may be obtained. 

Cain: 90 db with high impedance input resistor (based on 
100,000 ohms input impedance); 72.5 db with 500 ohm input 
resistor. (If line to grid transformer is used, gain is approxi-
mately 90 db.) 

Hum: 73 db below maximum output. 

Tubes: 1-6J7, 2-6C5, 2-6F6, 4-6L6-G, 1-80, 2-83. 

Power Consumption: 570 watts with no signal; 720 watts at 
maximum output. 

Dimensions: 17 long, 15' deep, 9' high. 

BUT TON1 VI LW 

14 



3 .120V C-2 
6 7 

120 WATT AMPLIFIER 

6C5 

PILOT LIGHT 

115v. 69. 

163V. I 

Q)4, 

THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 
T-1 T-151106 Power Transformer 
T-2 T-151101 Power Transformer 
T-3 T-15594 Output Transformer 
T-4 T-15D86 Driver Transformer 
T-5 T-I5A74 Input Transformer 
CH-1 T-15056 Choke* 
C11-2 T-68007 Choke 
CH-3 T-67C46 Choke 
C1:1-4 T-I4C70 Tone Control Choke 
*Winding in Series. 

Diagram 
No. 

C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
0-8 
C-9 
C-10, C-11 
C-12 
C-13 
C-14 
C-15 
C-16 

CONDENSERS 

Mid. Voltage 
10 25 V. Elect. 
.1 400 V. Paper 
10 25 V. Elect. 
.5 400 V. Paper 
.04 400 V. Paper 
.1 400 V. Paper 
.1 400 V. Paper 
10 25 V. Elect. 
.1 400 V. Paper 

8-8 450 V. Elect. 
16 200 V. Elect. 
8 600 V. Elect. 
8 600 V. Elect. 
8 600 V. Elect. 
8 450 V. Elect. 

Type 
Cor.-Dub. # 811-102 
Cor.-Dub. #DT-4P1 
Cor.-Dub. BR-IO2 
Cor.-Dub. #DT-4P5 
Cor.-Dub. #DT-4S1 
Cor.-Dub. #DT-4P1 
Cor.-Dub. DT4P1 
Cor.-Dub. # BR-102 
Cor.-Dub. #DT-4P1 
„Cor.-Dub. PR-588 
Cor.-Dub. #JR-216 
Aerovox #13L600 
Aerovox #0L600 
Aerovox #01.600 
Cor.-Dub. IJR-508 

6C5 
3 •,7svCS T-5 

C-I1 

•260V 

CH-3 

  3707 

T-1 CH• 2 

A 

6F6 
•305v 

PARTS LIST 

.170V 

T-2 CH-1 

RESISTORS 
Diagram 
No. Ohms Watts Typo 
11-1 500 1 Centrals') #314 
R-2 1 MEG. Volume Control Centralab N-104 
R4 5,000 1 Centralab #314 
R-4 50,000 1 Centralab 0314 
R4 250,000 1 Centralab #310 
R-6 20,000 Centralab #314 
R-7 1,000 1 Centralab 314 
R-8 Dual Tone Control Thordanson R-1068 
R-9 Dual Tone Control Thordarson R-1068 
R-10 20,000 1 Centralab #314 
R-I1 1,000 1 Centralab #314 
R-12 50,000 1 Centralab #314 
R-13 20,000 1 Centralab #314 
R-14 200 1 Centralab #314 
R-I5 200 1 Centralab #314 
R-16 200 I Centralab #314 
R-17 200 1 Centralab #314 
R-18 25 10 Ohmite, Wirewound 
R-19 25 10 Ohmite, Wirewound 
R-20 10,000 50 Ohmite, Wirewound 
R-21 10,000 50 Ohmite, Wirewound 
R-22 50 10 Ohmite, Wirewound 
R-23 50 10 Ohmite, Wirewound 
R-24 50 10 Ohmite, Wirewound 
R-25 50 10 Ohmite, Wirewound 
R-26 300 25 Ohmite, Semi-Var. 

20 30 50 70 100 200 300 500 700 1000 2M 3M 5M 7M 10M 15M 10M 

o 

10 

29 

De 

GYM. S PER Stf OND 

Tone controls normal 
— - - — - - Base increase — Treble normal 
  Baas normal — Treble increase 

Base normal — Treble decrease 
— - - - — - - - Bass decrease — Treble normal 

FREQUENCY RESPONSE CURVE 

TtioRDARsoN 

T-3 

-LINO —' 

a 

54 500 
O C 0- -1 

o SPK o 

O SPK 0 
o 

oSPK o 

TUBES: 1-6J7, 2-6C5, 2-6F6, 4-6L60. 1-80, 2-83 

MISCELLANEOUS PARTS 

1 17x15x3' Chassis with bottom plate 
1 "Gain" control plate 
2 "Tone" control plates 
3 Volume control knobs 
1 AC line cord and plug — Belden #1725 
1 Fuse mounting — Littlefuse /1075 
1 Fuse, 10 ampere 
9 Octal Sockets — Amphenol S8 
3 4-Contact sockets — Amphenol $4 
4 5-Contact sockets — Amphenol 55 
4 5-Prong speaker plugs — Amphenol PM5 
1 Input connector — Amphenol PC3F 
1 Input connector — Amphenol MC3M 
1 Pilot light socket and jewel — Yaxley #310R 
1 Pilot light bulb, 6.3 volta — Mazda #40 
1 Metal tube grid cap 
1 Metal tube grid cap shield 
1 SPST toggle switch — Arrow H&H /20992 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parte of equiva-
lent quality may be substituted except where physical 

limitations prohibit 

20 40 60 80 100 
WATTS OUTPUT 

120 

DISTORTION CURVE 

For complete mechanical drawing of chassis see page 30. Full size template of chassis available from 

THORDARSON, 15c net, postpaid. 
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TtIORDARSON 2A3 PHONO AMPLIFIER 

THIS 10-watt Tru-Fidelity audio ampli-
fier, with volume expansion and dual 

tone control, will meet the requirements of 
the most discriminating listener. It is an im-
proved version of the Thordarson 10-watt 
Tru-Fidelity unit, specially adapted to meet 
phonograph and radio tuner requirements. 
The amplifier features an unusually flexible 
tone control and valume expansion, making it 
possible to reproduce recordings with a high 
degree of naturalr.ess. The volume expander 
is especially useful in restoring the range of 
symphonic renditions. No pre-amplifier 
stages are included as they are not needed 
and would materially increase the cost of 
construction. 

With the bass and treble tone controls in 
"normal" position, the frequency response is 
flat. Through the use of the dual tone con-
trols the bass may be boosted 7 db between 
50 and 200 cycles or dropped 30 db from nor-
mal at 30 cycles. The treble may be boosted 
9 db at 7000 or dropped 30 db at 10,000 
cycles. These controls are independent, so 
any acoustical condition may be satisfied. 

At the rated output of 10 watts, the dis-
tortion is but 3.7% and at 16 watts only 
4.8%, which is still within high fidelity speci-
fications. 

The amplifier consists of five stages giving 
a gain of 70 db from either phono input (mea-
sured across a 100,000 ohm input). This 
gain is with the volume expansion off. When 
the expander is at maximum the volume level 
may be increased 11 db making a total overall 
gain of 81 db available. This is more than 
sufficient for any phono or tuner application. 

Two phono inputs are mixed and fed into 
a 6C5 stage with a gain of 10. The output of 
this stage is fed into a 6L7, the gain of which 
varies according to the expansion voltage fed 
into it by the action of the 6C5-6H6 volume 
expansion stage. The energy for the expander 
stage is taken from the grid of the fourth 
stage 6C5. 

The output of the 6L7 is fed into a 6C5 
tone control tube which has a gain of 1.4 
with the controls in "nommal" position. This 
in turn is fed into another 6C5 and then, 
through a T-90A04 Tru-Fidelity transformer, 
to two 2A3's or 6A3's in push pull. (The power 

.10 

0 

10 

20 

transformer has filament voltage available for either type tubes.) 
A Tru-Fidelity output transformer, T-90S13, makes voice coil 
or line impedances of 1.25, 3.75, 5, 7.5, 10, 15, 50, 125, 200, 250, 
333 or 500 ohms available. 

A form of degeneration is used in a new way to provide the 
unusually flexible tone compensating circuit shown. This circuit 
is so important and interesting that it is described in detail on 
page 24. 

On the front panel are the two gain controls, near the input 
jacks; the expander control; a pilot light; the meter, with a 
switch at the far end of the chassis to measure the plate current 
of either or both output tubes; the on-off switch; the two tone 
controls and the plate current switch just mentioned. 

In the photograph is shown the special shielding around the 
two small resistors from the gain controls. The circuit used 
results in a minimum of cross-talk, shielding them as shown 
removes the last possibility of it. Cover the resistors with cam-
bric sleeving, then enclose them in a braid shield. 

20 30 50 70 100 200 300 500 700 1000 2M 3M 5M 7M 1104 15M 30M 

 °  

0101000 

  00 00.00 . 0.0 

'Ng 

DB. 

CYCLES PER SECOND 

Tone controls — normal 
  Bass increase, treble — increase 
an on Bass i , treble normal 
—00—oo Bass — increase, treble — decrease 
— - - — Bass — normal, treble in  

 Bass — normal, treble — decrease 
— o — o Bass — decrease, treble — normal 

Bass d , treble d  
-o-o-o Bass — decrease, treble — increase 

FREQUENCY-RESPONSE CURVE 

BOTTOM VIEW 

For complete mechanical drawing of chassis see page 28, also, 
full size template available from Thordarson 15c net postpaid. 
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2A3 PHONO AMPLIFIER 

NOTES, 

TECHNICAL DATA 
Power Output: 10 watts or + 32.2 db with 
3.7% distortion; 16 watts or + 34.1 db 
with 4.8% distoriton. 

Input Circuits: Two high impedance phono 
channels for crystal or magnetic pick-up 
or radio tuner. Individual controls for 
mixing or fading. 

Output Impedances: 1.25, 3.75, 5, 7.5, 10, 
15, 50, 125, 200, 250, 333 or 500 ohms — 
selected by connecting output terminals to 
desired impedance of transformer. 

Frequency Response: Within + 1 db from 
30 to 15,000 c.p.s. (tone controls in normal 
position). 

Tone Controls: Two: bass control varies 
response from + 7 db at 70 c.p.s. to —30 db 
at 30 c.p.s.; treble control varies response 
from 9 db to —30 db at 7,000 c.p.s. 

Gain: 70 db with volume expander "OFF"; 
81 db with volume expander "ON". 

Hum: 64 db below maximum output. 

Tubes: 4-6C5, 1-6L7, 1-6H6, 2-2A3 or 6A3, 
1-80, 1-5Z3. 

Power Consumption: 140 watts, 115 volts, 
50-60 cycles. 

Dimensions: 17' long, 10' deep, 9' high 

5 

4 

é- 3 

_é 2 

e I 

2 4 6 8 10 
WATTS OUTPUT 

DISTORTION CURVE 

12 

enlY35-61515-nn T-1 VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN" OFF" POSITION. 115 V.60 C. LINE 

SW- 1 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 

T-1 T-15R05 Power Transformer 
T-2 T-90A04 Audio Transformer 
T-3 T-90813 Output Transformer 
C11-1 T-15054* First Choke 
CH-2 T-74C30 Second Choke 
CH-3 T-67C46 Third Choke 
CH-4 T-I8C92 Bias Choke 
CH-5 T-14C70 Tone Control Choke 
*Winding in parallel. 

RESISTORS 

Diagram Ohms Watts 
No. 

R-1 1 MEG. Volume Control 
R-2 1 MEG. Volume Contro 
R-3 500,000 34 
R-4 500,000 34 
R-5 2,000 1 
R-6 20,000 1 
R-7 20,000 1 
R-8 1 M EG. 34 
R-9 500,000 34 
R-10 100,000 1 
R-11 1 MEG. Volume Control 
R-12 10,000 34 
R-13 100,000 ;•¡ 
R-14 250,000 h 
R-15 100,000 1 
R-16 10,000 10 
R-17 10,000 10 
R-I8 800 1 
R-19 200 1 
R-20 250,000 )4 
R-21 20,000 I 
R-22 1,000 1 
R-23 Dual Tone Control 
R-24 Dual Tone Control 
R-25 20,000 1 
R-26 3.500 10 
R-27 50,000 1 
R-28 1,000 1 
R-29 50,000 1 
R-30 3.000 Potentiometer 
R-31 3,000 Potentiometer 

4 Type 6C5 
1 Type 6L7 
1 Type 6116 
2 Type 2A3 or 6A3 
1 Type SO 
1 Type 5Z3 

TUBES 

Type 

Centralab N-104 
Centralab N-104 
Centralab /310 
Centralab /310 
Centralab #314 
Centralab 41314 
Centralab /314 
Centralab /310 
Centralab #310 
Centralab f314 
Centralab N-104 
Centralab #310 
Centralab /310 
Centralab /310 
Centralab /314 
Ohmite Brown Devil 
Ohmite Brown Devil 
Centralab /314 
Centralab #314 
Centralab /310 
Centralab /314 
Centralab f314 
Thordarson 111068 
Thordarson R1068 
Centralab /314 
Ohmite Brown Devil 
Centralab /314 
Centralab /314 
Centralab /314 
Yaxley #C3MP 
Yaxley #C3MP 

TIIORDARSON 

CONDENSERS 

Diagram 
No. Mfd. Voltage Type 

C-1 10 25 V Elect. Cor.-Dub. #BR-102 
C-2 .1 400 V Paper Aerovox #484 
C-3. C-7 8-8 450 WV Elect. Aerovox PBS 450 
C-4 .5 400 V Paper Aerovox #484 
C-5 .1 400 V Paper Aerovox #484 
C-6 .5 400 V Paper Aerovox #484 
C-8 .1 400 V Paper Aerovox /484 
C-9 10 25 V Elect. Cor.-Dub. #BR-102 
C-10 .03 400 V Paper Aerovox /484 
C-11 .03 400 V Paper Aerovox /484 
C-12 .002 400 V Paper Aerovox #484 
C-13 .5 400 V Paper Aerovox #484 
C-14, C-15 8-8 450 WV Elect, Aerovox PBS 450 
C-16 .1 400 V Paper Aerovox /484 
C-17 10 25 V Elect. Cor.-Dub. #BR-102 
C-18 .25 400 V Paper Aerovox #484 
C-19, C-24 8-8 450 WV Elect. Aerovox PBS 450 
C-20 8 450 V Elect. Aerovox G 450 
C-21 8 450 V Elect. Aerovox G 450 
C-22, C-23 8-8 450 WV Elect. Aerovox PBS 450 
C-25 .5 400 V Paper Aerovox #484 

MISCELLANEOUS PARTS 

1 10x17x3' Chas, and screen cover—Par-Metal fAF1017 
1 10x17' Chas, bottom plate—Par-Metal IBP4526 
1 0-150 MA DC meter — Triplett #223 
1 SPST toggle switch — Arrow 11&11 #20992 
1 Two gang three position switch — Yaxley 132234 
6 Octal sockets — Amphenol 58 
4 4-Contact sockets — Amphenol 84 
1 Metal tube grid cap 
1 Metal tube grid cap shield 
2 "Volume" control plates 
2 "Tone" control plates 
1 "Expansion" control plate 
1 Three position meter switch plate 
6 Control knobe 
2 Mic. connectors — Amphenol PC1M 
2 Mic. connectors — Amphenol MCIF 
1 AC line cord and plug — Belden #1725 
1 Pilot light socket and jewel — Yaxley 310R 
1 Pilot light bulb, 6.3 volts — Mazda #40 
2 Brackets—Yaxley RB #248 

NOTE: The brands and types specified in the parta list 
were used in the original laboratory models. Parta of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 
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TOP VIEW 

6 Volt DC - 115 Volt AC AMPLIFIER 

The combination 6 volt D.C., 115 volt A.C. amplifier has be-
come very popular, especially in mobile public address work. 
Its flexibility permits operation almost anywhere that a 6 volt 
storage battery can be placed, such as rural gatherings, picnics, 
beach parties, motor boats, barn dances, etc. It is the ideal unit 
for portable and rental work since the undistorted power output 
of 20 watts is sufficient for most installations. Results are alike 
on both battery and 115 volt A.C. supplies with no sacrifice in 
the quality of reproduction. 

The amplifier is similar to the 25 watt unit described on page 8; 
two 6L6-G's operate in a class AB, circuit with approximately 
300 volts applied to the plates and screens. Inverse feedback 
reduces the distortion which is lower than ordinarily encountered 
in 6 volt amplifiers of this type. Two input channels accommo-
date a low level high impedance microphone and high impedance 
phono pick-up. The gain of the amplifier is more than adequate 
for full output with either "Mie" or "Phono". 

Operation from 6 volts D.C. is made possible by incorporating 
a heavy duty vibrator to convert the D.C. into alternating 
current. Dual operation is accomp-
lished by having both a 6 voltvibra-
tor primary and a 115 volt primary 
on one and I he same transformer. 
Two 6W5-G tubes rectify the high 
voltage for both battery and A.C. 
operation. A 6.3 volt secondary on 
the transformer supplies the heater 
current for A.C. operation only. The 
heaters are switched to the battery 
automatically for 6 volt operation 
by inserting the proper power sup-
ply plug. Two plugs are used, one 
being wired for 115 volt and the 
other for 6 volt operation. These 
plugs are wired as indicated on the 
schematic diagram. 

Three switches are required. Two 
are used for 6 volt operation, one 
being a heavy duty type which con-
trols the total 6 volt supply and the 
other is connected in the vibrator 
circuit and provides standby oper-
ation. The third is the "On" and 
"Off" switch for operation from 115 
volts A.C. 

When operating from a 6 volt 

battery, turn the main heavy duty switch "On" first and wait 
a minute or so for the tube heaters to warm up before turning 
on the vibrator switch. The vibrator switch controls the "B" 
supply and when turned "On" the battery drain increases from 
4.5 amperes (which is the heater current) to about 19 amperes. 
This switch is a desirable feature since the battery can be 
conserved without waiting for the heaters to warm up _ when 
operation is desired. 

All converters, whether rotary or the vibrator type, develop 
a certain amount of high frequency hash. This disturbance 
is easily picked up in the amplifier circuit unless proper isolation 
and shielding is employed. Therefore, it is advisable to con-
struct the amplifier as closely as possible to the illustrations and 
diagram. All shielding should be incorporated where shown. A 
small metal box is formed and fastened in place by the Amphenol 
connector PC1M. One side of the box is left open to tighten the 
connector and insert Cl, R1, and the bias cell and holder. Pass 
a shielded lead through the small hole for the 6J7 grid connection. 
Wire the lead and parts and test the amplifier before soldering 
the box side in place. 

TECHNICAL DATA 

Power Output: 20 watts undistorted or 35.5 db (less than 5% 
distortion). 

Coverage: 500,000 to 1,000,000 cu. ft. indoors; 15,000 to 25,000 
sq. ft. outdoors (depending on speaker efficiency and noise 
level). 

Input Circuits: One 5 megohm channel for high impedance 
crystal, dynamic or velocity microphone, and one channel for 
high impedance crystal or magnetic pick-up. Channels may 
be mixed and faded. 

Output Impedances: 4, 8, 15, 250, or 500 ohms with regular 
transformer, or 2, 3, 4, 6, 8, 16, 125, 250, or 500 ohms with 
CHT output transformer. 

Frequency Response: Within + 2 db from 50 to 8,000 c.p.s. 
with bass boost of 5 db at 70 c.p.s. 

Gain: Microphone input, 114 db; phono input, 75 db (based on 
100,000 ohms input impedance). 

Hum: 70 db below maximum output. 

Tubes: 2-6J7, 1-6C5, 2-6L6-G, 2-6W5-G. 

Power Consumption: 100 watts at 115 volts, 50-60 cycles, or 
19 amps. at 6V. D.C. (4.5 amperes on standby position). 

Dimensions: 17" long, 10" deep, 9" high. 

BOTTOM VIEW 
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t 6 Volt DC - 115 Volt AC AMPLIFIER 

115 VOLTS AC. 

CABLE AND PLUG 
FOR A.C. 
M 8 6 • 2 

THORDARSON TRANSFORMERS AND CHOKES 
Diagram 
No. 
T-I T-14R40 Power Transformer 
T-2 T-15A74 Input Transformer 
T-3 T-17S12 or T-15S91 Output Transformer 
CH-1 T-17C00-B First Choke 
CH-2 T-37C36 Second Choke 

Diagram RESISTORS 
No. Ohms Watts 
R-1 5 MEG. ;4 
R-2 3 MEG. ;4 
R-3 500,000 3,4 
R-4 1 MEG. Volume Control 
R-5 1 MEG. Volume Control 
R-6 500,000 ;,4 
R-7 500.000 ;4 
R-8 5,000 1 
R-9 100,000 ;4 
R-10 500,000 Tone Control 
R-11 1500 1 
R-12 20,000 1 
R-13 20,000 1 
R-I4 200 
R-15 25,000 25 
R-I6 300 25 

20 30 se 7o loo 

Type 
Centralab #310 
Centralab #310 
Centralab #310 
Centralab # N-104 
Centralab # N-104 
Centralab #310 
Centralab #310 
Centralab #314 
Centralab #310 
Centralab ¡ N-103 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab #3I4 
Ohmite Wire Wound 
Ohmite Semi-Variable 
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REAR VIEW OF SOCKETS 

00 
BR. 

CABLE AND PLUG 
FOR 6 VOLT D.C. 

Diagram 
No. Mid. 
C-1 .03 
C-2 .04 
C-31 
C-91 8-8 
C-4 .1 
C-5 10 
C-6.1 
C-7 .01 
C-8 10 
C-10 .1 
C-111 
C-121 8-8 
C-13 .5 
C-14 .5 

lo e 1 4. 4:   Sc 
Trts J. eVil,7fe  

FUSE 

PARTS LIST 

Y Z 

Y • Z 

CONDENSERS 
Voltage Type 

400V Paper Aerovox #484 
400V Paper Aerovox #484 

450V Dual Elect. 
400V Paper 
25V Elect. 
400V Paper 
400V Paper 
25V Elect. 
400V Paper 

450V Dual Elect. 
400V Paper 
200V Paper 

Aerovox #20L450 
Aerovox #484 
Cornell-Dubilier BR-IO2 
Aerovox #484 
Aerovox #484 
Cornell-Dubilier BR-102 
Aerovox #484 

Aerovox #2GL450 
Aerovox #484 
Aerovox 1284 

MISCELLANEOUS PARTS 
1 10x17x3' Chassis and cover — ICA #3875 
I 10x17' Chassis bottom plate — ICA 04067 
7 Octal sockets — Amphenol S8 
2 6-contact socket — Amphenol St) 
1 Mic, input connector — Amphenol PCIM 
1 Mitt input connector — Amphenol MC1F 
I Six screw output terminal board 
1 Two screw phono input terminal board 

MISCELLANEOUS PARTS (Continued) 
AC line cord and plug 
Jewel and Bracket — Yaxley #310R 
6.3 volt pilot light — Mazda #40 
SPST Toggle switches — Arrow H&II #20992 
DPST Toggle switch — 6 y 25 amp. — C-H #8244 
Metal tube grid cape 
Metal tube grid shields 
Control knobs 
Control platee 
10-contact power plugs — H. B. Jones #S-310-FHT 
10-contact power plug — H. B. Jones #P-310-CB 
Vibrator — Electronics #490 
Bias eell — 1.5 volts — Mallory #F7 
Bias cell holder — Mallory #GB-1A 
pc. tinned copper — 6x5x.010' 
30 amp fuse 
Fuse holder for 30 amp fuse 
Battery clips 50 amp capacity 

Battery Cable: # 10 stranded wire, rubber covered. 
Tube Complement: 2-6J7, 143C5, 2-6L6-G, 2-8W5-G 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parta of equiva-
lent quality may be substituted except where physical 

limitations prohibit. 

FOR MECHANICAL DRAWING OF CHASSIS SEE PAGE 27 
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TtIORDARSON SINGLE CHANNEL PRE-AMPLIFIER e 

TOP VIEW 

ALTHOUGH pre-amplifiers are not as popular 
as they were some years back, there are cases 

where their use is recommended or necessary. The 
sound installation which requires that the microphone 

be located several hundred feet or more from the 
main power amplifier, can make good use of a pre-
amplifier of the type shown on these pages. The 
gain is about 60 db, which will raise the level of the 
average low level microphone to approximately 0 db. 
Its output impedances are 500, 333, 250, 200, 125 
or 50 ohms. The 500 or 200 ohm impedances are 
most commonly used. When a line operates under 
these conditions, any hum or disturbance which is 
picked up is so far below the signal level that it is 
not objectionable in the output of the loud speakers. 
High impedance microphones, such as the crystal, 
velocity and dynamic, should not be used at distances 
greater than 50 to 100 feet without such a pre-ampli-
fier. When this distance is exceeded, losses occur 
either in signal level or frequency response. 

This single channel amplifier is entirely self-con-
tained, and operates from 115 volts 60 cycle current. It 
can be used in conjunction with the 120 watt ampli-
fier described on page 14 or any of the amplifiers 

described in the Amplifier Guide, if 
the proper input impedance is built 
into the amplifier. Best results are 
obtained when a high quality hum 
balancing transformer having a 200 
or 500 ohm primary is placed in the 
phono circuit of the amplifier. Thor-
darson T-90A00 or T-15A66 is suit-
able for this purpose. Best results are 
obtained when the gain control on 
the pre-amplifier is almost all the way 
on and that on the main amplifier cut 
down to control the output of the _ 
system. 

The assembly and wiring of the 
pre-amplifier is quite simple; how-
ever, care should be taken in place-
ing and wiring those parts enclosed 

in the dotted line on the schematic 

diagram. Condenser C-1 and resistors R-1 and R-2 
may require shielding if hum is to be cut to a mini-
mum. It is recommended that the chassis be pro-
vided with a base to fully enclose the bottom of the 
pre-amplifier. Where no base is used, it may be nec-
essary to shield all those parts included in the above 
mentioned dotted line. 
The output transformer T-2 is shown connected to 

a five-contact socket. The connections indicated pro-
vide coupling to either a 200 or 500 ohm line. The 
additional impedances are obtainable by properly 
connecting the secondary of the transformer. Full 
instructions are supplied with each transformer for 
obtaining these other impedances. 

TECHNICAL DATA 
Output Level: 0 db or .006 watts (less than 1% 

distortion). 
Gain : 59.9 db (based on 100,000 ohm input impedance). 
Frequency Response: Within + 1 db from 30 to 

15,000 c.p.s. 
Input: 5 megohms for one high impedance crystal, 
dynamic, or velocity microphone. 

Output: Low impedance line — 500, 333, 250, 200, 
125, or 50 ohms. 

Tubes: 1-6F5, 1-6J7, 1-6X5. 
Power Consumption: 17.5 watts, 115 volts, 50-60 

cycles. 
Dimensions: 9 long, 5" deep, 6" high — with 

cover 8 high. 
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SINGLE CHANNEL PRE-AMPLIFIER 

L _ _ 

G-1 

6.3 

6F5 

—1 

+140V. C 2 6 j7 +140V. 
4 

I 5 

T-1 

PARTS LIST 

PR I 

THORDARSON TRANSFORMERS AND CHOKES 
Diagram 
No. 
T-1 T-15R04 Plate and Filament Transformer 
T-2 T-15A71 Tube to Line Transformer 
C11-1 T-13C26 Choke 
CH-2 T-13C26 Choke 

Diagram ' RESISTORS 
No. Ohms Watts Type 
R-1 5 MEG. 4 IRC BT44 
R-2 5 MEG. h IRC BT-
R-3 100,000 1 IRC BT-1 
R-4 250,000 Volume Control Yaxley type "M" 
R-5 2,000 1 IRC BT-1 
R-6 50.000 1 IRC BT-1 
R-7 20,000 1 IRC BT-I 
R-8 50,000 10 Ohmite Brown Devil 

Diagram CONDENSERS 
No. Mid. Voltage Trim 
C-1 .1 400 V Paper Cornell-Dubilier # DT-4P1 
C.2 .1 400 V Paper Cornell-Dubilier # DT-4P1 
C-3 .5 400 V Paper Cornell-Dubilier # DT-4P5 
C-4 10 25 V Elect. Cornell-Dubilier #ED-2100 
C-5 8 450 V Elect. Cornell-Dubilier #JR-508 
C-6 8 450 V Elect. Cornell-Dubilier #KR-508 
C-7 8 450 V Elect. Cornell-Dubilier #KR-508 
C-8 8 450 V Elect. Cornell-DubilierIKR408 

TUBES 
1 Typo 6F5 
1 TVPo 6J7 
1 TYPe 6X3 

MISCELLANEOUS PARTS 

1 5:9X12;f Chassis and cover— Bud No. 699 
1 5141W Cherie bottom plate— Bud No. 680 
3 Octal sockets — Amphenol 88 
1 Output socket — Amphenol S.5 
1 Output plug — Amphenol PM5 
1 Mie, input connector — Amphenol MC1F 
1 Mic, input connector — Amphenol PC1M 
2 Metal tube grid cape 
2 Metal tube grid cap shields 
1 AC line cord & plug — Belden No. 1725 
1 SPOT switch — Arrow HAM No. 20992 
1 Volume control knob, black 
1 Volume control dial plate 
1 Pilot light bracket and jewel — Yuley No. 31011 
1 Bias oell. 1.5 Volts — Mallory No. F7 
1 Bias cell holder — Mallory No. GB-1A 
1 Pilot light bulb. 6.3 volta — Muds No. 40 

NOTE: The brands and typec specified in the parts list 
were used in the original laboratory models. Parta of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 
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Chassis drawing of Single Channel Pre-Amplifier. Full size 
template available from THORDARSON, 15c net, postpaid. 
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TOP VIEW 

FOUR CHANNEL PRE-AMPLIFIER 

THE multiple channel pre -amplifier and mixer 
is useful where more input circuits must be 

accommodated than the regular amplifier will handle. 

Most main amplifiers accommodate only one or two 

microphones. Like the single channel pre-amplifier 

on the previous page, this unit may be operated several 

hundred feet from the main amplifier if necessary 

without serious loss of volume level or frequency 

response. The main amplifier should be equipped 
with a 200 ohm or 500 ohm input transformer to 

match the output impedance of the pre-amplifier. 
Thordarson transformers T-90A00 or T-15A66 are 

suitable for this use. The 120 watt amplifier on 
page 14 is designed to operate with a pre-amplifier 

and mixer of this type. 

The circuit diagram as shown will accommodate 

four low level high impedance microphones. If it is 

preferable to handle only three low level microphones 

and a phono pick-up, one of the 

6F5 pre-amplifier tubes and asso-

ciated parts can be eliminated. 

The phono pick-up will then op-

erate directly into volume control 

R-16. Likewise, two pre-ampli . 

fier tubes can be eliminated if 

two phono pick-up channels are 

more desirable. 
Dotted lines are shown on the 

circuit diagram indicating that 

portion of the circuit which is 

susceptible to hum and noise 
pick-up. In the laboratory 

model, it was necessary to shield 

resistors R-17, R-18, R-19, and 

R-20 and all the leads connecting 

to them as well as the grid leads to the 6F5 tubes. Addi-

tional shielding should not be necessary if the chassis is 

fully enclosed with a chassis bottom plate. Bias cells 

provide bias for the 6F5 input tubes, thus eliminat-

ing any disturbance that might develop in the 

cathode circuit of these tubes. 

TECHNICAL DATA 

Output Level: 0 db or .006 watts (less than 1% 

distortion). 

Gain: 55 db (based on 100,000 ohm input impedance). 

Frequency Response: Within + 2 db from 20 to 
15,000 c.p.s. 

Input Circuits: Four 5 megohm channels for high 
impedance crystal, dynamic or velocity microphones. 

Output: Low impedance line — 500, 333, 250, 200, 
166, 125, or 50 ohms. 

Tubes: 4-6F5, 1-6J7, 1-6X5. 

Power Consumption: 25 watts, 115 volts, 50-60 

cycles. 

Dimensions: 13M" long, 5" deep, 6" high — with 
cover 8M" high. 
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FOUR CHANNEL PRE-AMPLIFIER 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 
T-1 T-151t04 Power Transformer 
T-2 T-15A71 Tube to Line Output Transformer 
CH-1 T-13C28 Choke 
CH-2 T-13028 Choke 

RESISTORS 
Diagram 
Ne. Ohms Watts Type 
R-1 6 MEG. IRC BT4¡ 
R-2 5 MEG. % IRC BT-YB 
R-3 5 MEG. IRC BT.% 
R-4 5 MEG. S 3i IRC BT-i.¡  
R-5 5 MEG. IRC BT-Y§ 
R-8 5 MEG. % IRC BT-% 
R-7 5 MEG. % IRC BT-3,¡ 
R-8 5 MEG. 5.4 IRC BT-;¡ 
R-9 100,000 I IRC BT-1 
R-10 100.000 1 IRC BT-1 
R-11 100,000 1 IRC BT-1 
R-12 100,000 1 IRC BT-1 
R-13 500,000 Volume Control Yaxley type "N" 
R-14 500,000 Volume Control Yaxley type "N" 
R-15 500,000 Volume Control Yaxley type "N" 
R-18 500,000 Volume Control Yaxley type "N" 
R-17 500.000 M IRC BT-34 
R-18 500,000 34 IRC BT-
R-19 500,000 .¡ IRC BT4B 
R-20 500,000 ;•¡ IRC BT-34 
R-21 2,000 1 IRC BT-1 
R-22 50,000 1 IRC BT-1 
R-23 20,000 1 IRC BT-1 
R-24 50,000 10 Ohmite Brown Devil 

CONDENSERS 
Diagram 
No. MIL Voltage Type 
C-1 400 V Paper Aerovox #484 
C-2 400 V Paper Aerovox #484 
C-3 400 V Paper Aerovox #484 
C-4 400 V Paper Aerovox #484 
C-5 400 V Paper Aerovox #484 
C-8 400 V Paper Aerovox /484 
C-7 400 V Paper Aerovox #484 
C-8 400 V Paper Aerovox #484 
C-9 1 25 V Elect. Cor.-Dub. #BR-102 
C-10 400 V Paper Cor. Dub. DT-4P5 
C-11 450 V Elect. Aerovox #PBS5 
C-12 450 V Elect. Aerovox #01.8450 
C-13 450 V Elect. Aerovox #GLS450 
C-14 450 V Elect. Aerovox #GLS450 

TUBES 
4 TA» 6F5 
1 Type 6J7 
1 Type 6X5 

MISCELLANEOUS PARTS 
1 5113W2" Cbaseis and screen cover—Bud No.1125 
1 5113W Mamie bottom cover — Bud No. 685 
6 Octal sockete — Amphenol 58 
1 5-contact socket — Amphenol S5 
1 5-prong output plug — Amphenol PM5 
4 Mie. connectors — Amphenol PC1M 
4 Mic. connectors — Amphenol MC1F 
5 Metal tube grid cape 
5 Metal grid cap shields 
1 AC line cord and plug — Belden No. 1725 
1 SPST Toggle Switch — Arrow H & H No. 20992 
4 Control knobe 
4 "Volume" control plates 
1 Pilot light bracket and jewel — Yaxley No. 310R 
4 Bias cells 1.5 volts — Mallory No. F7 
4 Bias cell holders — Mallory No. GB-1A 
1 6.3V Pilot light — Mazda No. 40 

NOTE: The brands and types specified 
in the parta list were used in the original 
laboratory models. Parta of equivalent 
quality may be substituted except where 
physical limitations prohibit. 

Chassis drawing of Four Channel Pre-
Amplifier. Full size template of 
chassis for drilling, showing all me-
chanical dimensions available from 
THORDARSON, 15c net postpaid. 
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DUAL TONE CONTROL 

TOP VIEW 
DUAL TONE CONTROL 

Thordarson's development of this "Dual 
Tone Control" was prompted by the many 

requests of sound men for an effective tone 

compensating system to boost or attenuate 
the bass or treble frequencies independently 

of each other. Examination of the sche-

matic diagram will show that the final 

circuit is simple and not at all complicated 
to construct. The unit described here is 

identical in circuit details to the tone com-

pensation employed in the amplifiers shown 

elsewhere in this "Amplifier Guide." It is 

constructed on a small chassis, making it 

adaptable to practically any existing am-

plifier. 

Operation is based on degeneration in the 

cathode circuit of a 6C5 or equivalent tube. 

If resistance is introduced in the cathode 

circuit, any signal developed by the tube 

will also appear across the resistance. This 

signal voltage is opposite in phase and in 

series with the voltage impressed on the 

grid and cathode of the tube. Degener-

ation takes place and the amplification of 

the tube is reduced. In this application the 
plate loading resistor R-6 is made small 

and the cathode resistor R-3 large so that a 

greater part of the voltage developed by the 

tube appears in the cathode circuit. 

Since the circuit is resistive there is little 

or no frequency discrimination at audio fre-

quencies, and all frequencies are degener-

ated an equal amount. If the cathode 

resistance is shunted with an inductance 

(of the proper value) the resistance at low 
frequencies is practically shorted out due 

to the low impedance of the choke at low 

frequencies. Therefore degeneration of the 

low frequencies is eliminated and the 

greater part of the signal developed by the 

tube appears across the load resistor R-6. 

The result is an increase in the low fre-

quency response of the circuit. Likewise 

if a condenser (of the proper value) is 

shunted across the cathode resistor, the low 

impedance of the condenser at high fre-
quencies reduces the impedance of the cir-

cuit and degeneration of the higher fre-

quencies is reduced. The high frequency 

response of the circuit is thus increased. 

Attenuation of the low frequencies can 
be accomplished by shunting the grid cir-

cuit of the following stage with a choke or 

inductance. It so happens that the value 

of the choke (described above) used in the 

bass boost circuit also has the correct value 
for an attenuation circuit. The high fre-

quencies can be attenuated by shunting the 

same grid circuit with a suitable condenser. 

The function of control R-5 is to intro-

duce the choke CH-1 into either the cath-
ode circuit for bass boost or the grid circuit 

for bass decrease. Control R-4 applies 

condenser C-2 to the cathode circuit for 
treble increase, or C-3 to the grid circuit for 

CATHODE CONDENSER C-4 

HIGH BOOST-. 
HIGH OFF—'-

TREBLE 

GRID B 

TONE CONTROL 
CHORE 

treble decrease. The controls are coupled 

to the cathode through condenser C-4 and 

to the following grid by a shielded lead. 

The small pictorial drawing illustrates 

clearly how connections are made to the 

controls. 

To install the tone control unit into an 

existing amplifier, locate the coupling con-

denser in a resistance coupled stage (prefer-

ably the plate circuit of the second stage of 

the amplifier). Remove the condenser from 

the circuit and connect the shielded lead of 

condenser C-1 and the shielded lead of C-5 

in its place. Make sure that the lead from 

C-1 connects to the plate of the tube pre-

ceding the tone control unit. Ground the 

shields of these leads to the amplifier to 

complete the ground circuit. Connect the 

unshielded lead to a well filtered point of 
the amplifier B supply circuit. A pair of 

twisted wires not over 3 feet long may be 

used for the filament supply. No difficulty 
should be experienced with hum or other 

disturbance since the unit can be placed 

several feet from the amplifier. It is also 

possible to build the tone control into an 

amplifier if there is adequate room and care 

is taken not to mount the choke and 

controls near the power transformer. 

PARTS LIST FOR THE DUAL 
TONE CONTROL 

Diagram 
No. 
CE-1 
R-4 
R-5 

R-1 
R-2 
R-3 
R-6 

C-1 
C-2 
C-3 
C-4 
C-5 

1 

THOR DARSON 

Tone Control Choke, T-14C70 
Dual Tone Control, Thordarson R-1068 
Dual Tone Control, Thordarson R-1068 

Ohms 
250,000 
1,000 
20,000 
20,000 

RESISTORS 

Watts 

1 
1 
1 

Type 
Centralab #310 
Centralab #314 
Centralab #314 
Centralab p314 

CONDENSERS 

Mfd. Voltage Type 
.1 400 Cornell-Dubilier #DT-4P1 
.04 400 Cornell-Dubilier DT-4S4 
.01 400 Cornell-Dubilier #DT-4S1 
10 200 Aerovox #PR-200 
.1 400 Cornell-Dubilier #DT-4P1 

TVP3 6C5 

TUBE 

MISCELLANEOUS PARTS 

1 Chaos»; 6' long, 3%' wide, 3' high 
1 Chassis bottom plate 
4 5-lug resistor mtg. strips 
2 2-lug resistor mtg. strips 
1 2-screw terminal board 
1 Octal socket Amphenol 58 
2 Control knobs 
2 "Tone" control plates 

NOTE:-,The brands and types specified in the parts list 
were used in the original laboratory models. Parts of equiva-
ent quality may be substituted except where physical 

limitations prohibit. 

Curves are shown on opposite page illus-

trating tone controls in various positions. 

Full size template of the chassis drawing 

also shown on opposite page available from 

THORDARSON, 15c net, postpaid. 

BOTTOM VIEW 
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MATCHING SPEAKER LOADS 

Fig. 1 

It is frequently necessary to match a 
number of speakers to a 500 ohm line in 
such a way that the speakers take unequal 
power. It is an easy matter to connect a 
number of speakers to a 500 ohm line so 
that each speaker takes the same amount 
of power and it is also an easy matter to 
determine the correct impedance ratio of 
each line to speaker transformer. In Fig. 1, 
if each of the speakers has a voice coil 
impedance of 10 ohms, the impedance ratio 
of the transformers should be 1500:10 so 
that the three 1500 ohm impedances in 
parallel will give an impedance of 500 ohms, 
which is the correct value for the 500 ohm 
line. In this case, if the total power sup-
plied to the 500 ohm line is 30 watts, each 
speaker will take one-third of this or ten 
watts. If this power is to be divided so one 
speaker receives 15 watts, one 10 watts and 
one 5 watts, one must make a change in 
the ratio of the three transformers. 
The voltage developed across the 500 

E2 
ohm line is 122 volts. (W = -; W = 30, 

R = 500, E= 1./ 15,000 or 122 volts). Given 
the voltage across the 500 ohm line and the 
voltage required across each voice coil for 
the desired amount of power, it is an easy 
matter to determine the turns ratio and 
the impedance ratio necessary in the vari-
ous transformers. 
For the first speaker, requiring 15 watts 

of audio, the voltage across the voice coil 
E2 

is 12.25 volts; (W = -; W = 15, R = 10, 

E = 10x15 = 12.25 volts). Similarly, the 
voltage across the speaker requiring 10 
watts is 10 volts and the voltage across the 
speaker requiring 5 watts is 7 volts. The 
turns ratio of the various transformers is 
122 122 
 or 10:1. Also - or 12.2:1, and also 
12 . 25 10 
122 
- or 17.5:1. The impedance ratio of the 
7 

transformer is the turns ratio squared and 
the actual primary impedance is equal to 
the turns ratio squared, multiplied by the 
voice coil impedance of 10 ohms. The re-
flected primary impedances are all differ-
ent. However, when the three are paral-
leled, they result in an impedance of 500 
ohms, which is the correct value for the 
500 ohm line. In this case, the power de-
livered to each of the speakers is entirely 
different from the condition under Fig. 1. 

It must be remembered when using this 
method of calculation the total power in 
the individual voice coils must total the 
power in the primary from which the value 
of primary voltage was computed. 

Frequently it is not possible to match 
the impedance of the speaker exactly. 
Whenever this is not possible and when-
ever there is a sufficient number of taps 

on the output of the amplifier, it should be 
connected in such a way that a lower plate 
to plate load than normal is reflected. In 
other words, if it is necessary to match a 
15 ohm speaker to an output transformer 
which has a 16 ohm tap and a 14 ohm tap, 
the 15 ohm speaker should be connected 
to the 16 ohm tap. This will reflect a some-
what lower value of plate to plate load so 
that it is possible to obtain slightly more 
power from the amplifier although the dis-
tortion will be somewhat greater at the 
peak output. This is much better than 
connecting the 15 ohm speaker to the 14 
ohm tap, thus reflecting a higher plate to 
plate load and causing the amplifier to 
overload at a much lower value of power 
output. This is especially true of pentode 
and beam power tubes, where the higher 
value of plate to plate load will result in a 
flat top wave and severe distortion..will 
result. . 

IMPEDANCE RATIO 
, 

The'«  transformer is an impedance 
change; and as such it is not necessarily 
associated with any one value of imped-
ance. In other words, if a transformer is 
designed to couple a 500 ohm line to a 
10 ohm voice coil, the impedance ratio of 
the transformer is 50:1, and the same trans-
former for all practical purposes will just as 
effectively couple a 1000 ohm line to a 
20 ohm coil or a 250 ohm line to a 5 ohm 
voice coil, provided, of course, that the 
power handling ability of the transformer 
is not exceeded. The only serious result 
of using the primary of a transformer 
for an impedance other than that for 
which it was designed is the changing of 
the frequency response of the transformer 
and its operating efficiency. In other 
words, a transformer designed for 500 ohms 
operation has a certain amount of induc-
tance, which, when used with a 1000 ohm 
line, will give poorer low frequency re-
sponse and better high frequency response. 
On the other hand, a transformer designed 
for 500 ohm operation when used on a 250 
ohm line, will provide better low fre-
quency response but the high frequency 
response will drop off considerably. 

Thordarson line to voice coil trans-
former, T-60S48, may be used to reflect a 
primary impedance from 500 to 3000 ohms. 
It has been designed with high primary 
inductance and low leakage so that the 

frequency response is good over this range. 
The secondary has a number of taps mak-
ing it possible to match practically any 
voice coil impedance or obtain any desired 
turns ratio. The accompanying table indi-
cates what turns and impedance ratios may 
be obtained as well as the voice coil im-
pedances when one to six transformers are 
connected in parallel to a 500 ohm line. 
The table will aid in connecting voice coils 
of the same or different impedance where 
the distribution of power is equal, without 
the above computation. Only one speaker 
should be connected to each transformer. 
Where there are a number of speakers 

which already have 500 ohm input trans-
formers to be connected to a 500 ohm line 
a matching transformer must be used. 
A number of 500 ohm speakers connected 
in parallel may be matched to the 500 
ohm amplifier output with T-76S74 match-
ing autotransformer. This unit provides 
five impedances in addition to the original 
500 ohms - 250, 166, 125, 100, and 84 
ohms. These values are the result of 
connecting 2, 3, 4, 5, or 6, 500 ohm 
speakers in parallel. 
Two 500 ohm speakers connected in 

parallel will reflect an impedance of 250 
ohms. Connections are made to the com-
mon terminal No. 7 and terminal No. 5. 
If three speakers are used, the reflected 
impedance will be 166 ohms, in which 
case the common terminal and terminal 
No. 4 are used. 
THORDARSON transformer T-53S81 

will couple a 500 or 250 ohm line to voice 
coils having 4, 8, or 15 ohms impedance. 
If desired, two of these transformers may 
be connected to a 500 ohm line by using a 
series connection and the 250 ohm tap. It 
is also possible to connect several speaker 
voice coils to one of the T-53S81 trans-
formers. If the voice coils have 15 ohms 
impedance each, two of them could be con-
nected in parallel to the 8 ohm tap. Four 
15 ohm voice coils can be wired in series 
parallel to the 15 ohm tap or in parallel to 
the 4 ohm tap. 
The wires connecting the transformer to 

the speaker coil should not be any longer 
than necessary. Long voice coil leads result 
in loss of power and low frequencies. 
Heavy wire should be used if the trans-
former is separated from the speaker more 
than a foot or so. 

Table for Connecting Dynamic Speakers of Various Impedances 
in Same Output System 
SECONDARY M ATCHING IMPEDANCE T-60S48 TRANSFORMER 

Secondary Turns Imped. No. of Transformers in Parallel Across 500-ohm Line 
Terminals Ratio Ratio 1 2 3 4 5 6 

2 - 4 89:1 7950 .06 .1 .2 .2 .3 .4 
5 - 6 65:1 4200 .1 .2 .4 .5 .6 .7 
2 - 5 47:1 2200 .2 .4 .7 .9 1.1 1.3 
4 - 6 39:1 1500 .3 .6 1.0 1.3 1.6 1.9 
3 - 6 32:1 1000 .4 .7 1.1 1.4 1.8 2.1 
2 - 6 27:1 730 .6 1.2 2.0 2.7 3.4 4.0 
6 - 7 26:1 670 .7 1.4 2.2 2.9 3.6 4.3 
1 - 2 19:1 360 1.3 2.7 4. 5.4 6.8 8.1 
1 - 3 17:1 290 1.7 3.3 5. 6.7 8.4 10. 
1 - 4 16:1 250 2. 4.0 6. 8. 10. 12. 
3 - 7 14 ¡:1 210 2.4 4.8 7.2 9.6 12. 14.4 
1 - 5 134:1 190 2.6 5.3 8. 10.6 13.3 16. 
2 - 7 13%:1 175 2.8 5.6 8.4 11.2 14. 16.8 
1 - 6 11 1:1 125 4. 8. 12. 16. 20. 24. 
1 - 7 7.9:1 62 8. 16. 24. 32. 40. 48. 
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ADVANTAGES OF INVERSE FEEDBACK (Continued) 
CHASSIS DRAWING- 6V. D.C. 115V. A.C. AMPLIFIER 

(Continued from page 3) 
ing effect of the tube is exceedingly small 
with the result that the damping is negli-
gible. As a result, unnatural "boominess" 
may result when the speaker is shock 
excited and the cone vibrates at its own 
natural period. The natural period de-
pends upon the physical construction of 
the speaker and is usually in the neighbor-
hood of 50 to 150 cycles. 

HUM 

Hum in the output stage is cancelled out 
in much the same way as distortion, since 

the hum developed in the stage and the 
voltage fed into the grid circuit are out of 
phase and tend to cancel. It must be re-
membered, however, that distortion not 
appearing in the stage or hum from a previ-
ous stage will not be cancelled by inverse 
feedback in the output stage. Great re-
ductions in plate circuit distortion and 
plate resistance may be obtained by the 
use of large amounts of inverse feedback. 
However, the limiting factor in inverse 
feedback is the amount of desired gain 
from the stage in question. In actual de-
sign the amount of inverse feedback is a 

compromise between the gain and the de-
sired reduction in distortion. If there is 
enough gain in the previous stages and if 
the driver tube can supply the necessary 
peak voltage, it will be advisable to in-
crease the amount of inverse feedback in 
order to reduce the plate resistance and the 
plate circuit distortion. However, if the 
plate resistance is fairly low and if the 
plate circuit distortion is a reasonable 
value, there is not much advantage gained 
in further reducing the gain by the addi-
tion of more inverse feedback. 
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Full Size Templates of Chassis Drawings Available from THORDARSON, 15e net postpaid (1‘) 
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TESTING AMPLIFIERS 

Practically nothing is said concerning 
the testing of amplifiers in the construc-
tional articles in this guide. This subject is 
too broad to be covered in such limited 
space. The following ideas and suggestions 
will be of great help to the Sound Man who 
builds or repairs his own amplifiers. They 
are the results of long experience in the 
laboratory and in answering letters on this 
subject from our many friends and cus-
tomers. 

There are certain basic test instruments 
that should be available to every sound 
man and certain routines in their use that 
should be known and followed, if the full 
benefit is to be secured from them. These 
instruments include a good audio oscillator, 
a cathode ray oscilloscope, a selection of 50 
or 75 watt resistors with values of 500 
ohms or equal to output impedances to be 
used (these are to be used as substitute 
voice coil and line loads when measuring 
the output of an amplifier), and a vacuum 
tube voltmeter with a high range. For accu-
rate overall gain measurements an accurate 
micro-volt meter is needed to measure the 
audio voltage applied to the input of the 
amplifier, and an output meter with no 
frequency discrimination. 

CHECKINGIHUM 

One of the first problems encountered by 
the constructor is the elimination of Hum 
from an amplifier. The oscilloscope is very 
useful in determining the frequency of the 
Hum, its location, and when it has been 
reduced to a negligible quantity. 

To determine the frequency of HUM, 
feed a portion of the output of the amplifier 
to the vertical input of the oscilloscope. 
Turn the sweep selector switch to "60 
cycle". A 120 cycle HUM will produce 
some form of a figure eight on the screen of 
the cathode ray tube as shown in Fig. 1. 
This indicates that the hum is coming 
through the power supply circuit, and is 
caused by lack of filtering or isolation of 
the different stages. On the other hand, a 
60 cycle HUM, usually picked up by induc-
tion in the wiring, transformers or chokes 
will produce some form of circle — no 
crossing of lines. (Fig. 1). 

The best procedure in checking HUM 
is to pull all tubes but the outputs and clear 
up any HUM that originates in that stage. 
Next insert the correct tubes and proceed 
to the driver stage, the interstage and the 
inputs successively. It will usually be 
found that HUM is picked up most often 
in the input stages. For this reason they 
must be well shielded. Notice that the re-
sistors and leads associated with this por-
tion of the circuit are always shown as 
being shielded in the diagrams. This is 
important in the elimination of HUM and 
cross talk between inputs. Such simple 
things as the placement of leads, trans-
formers, tone control chokes, etc., will 
affect the amount of HUM present in the 
amplifier. Any defective condensers in the 
filter circuit will usually be shown at 

the first of the test and of course should be 
replaced with perfect units. 
On the oscilloscope the height of the 

image on the screen is a measure of the 
amount of HUM. This is shown in Fig. 1 
as the distance "a" — "b". Note: This 
height is affected by the voice coil imped-
ance across which the tests are made. The 
greater the impedance, the easier it is to 
detect HUM on the oscilloscope. The ear 
will of course tell when HUM is no longer 
noticeable, but will not aid sufficiently in 
the location and elimination of the source. 
Tube hiss, which will appear after a gain 
of approximately 100 db has been reached, 
should not be confused with HUM. 

OSCILLATION 

Another source of trouble, especially in 
modern high gain amplifiers and those us-
ing an inverse feedback circuit, is parasitic 
oscillation. 

If the transformers shown on the parts 
lists in this guide are used, and the circuit 
diagrams and various constants are fol-
lowed, there can be but one main reason 
for oscillations. This is the reversal of the 
tertiary winding of the output transform-
ers. All other sources of oscillation have 
been carefully eliminated. 
The following suggestions for the curing 

of oscillation are given for the benefit of 
those building their own amplifiers from 
parts other than those recommended in 
this guide. 

1. Complete shielding of the entire wir-
ing of the final stage including the tertiary 
center tap. 

2. Insert a 200 ohm watt resistor in 
each output tube grid lead. 

3. Connect .001 Mfd., or smaller, con-

 TO AMP 
FIG-2 

densers from the output stage grid leads to 
ground, or the junction of the above men-
tioned 200 ohm resistors to ground. 

4. Connect a by-bass condenser across 
the self bias resistor. 

5. Connect a 25 ohm 10 watt resistor 
in series with each plate of push-pull 
parallel output tubes. 

6. Insert 10,000 ohm or larger resistors 
across each half of the secondary of the 
driver transformer. 

7. Connect a resistor across the total 
secondary of the driver transformer, the 
value to be as high as possible and still 
stop the oscillations. 
A simple test procedure for the source 

of oscillation is as follows: First, reverse 
the tertiary winding of the output trans-
former. Second, remove the inverse feed-
back system entirely to make certain this 
part of the circuit is or is not responsible. 
Third, try the various circuit changes as 
previously outlined. 

DISTORTION MEASUREMENTS 

The most popular way to check the dis-
tortion in an amplifier is shown in Fig. 2. 
The output of the amplifier is fed to the 
vertical input of the scope and an audio 
signal with a sine wave characteristic is 
fed to the input of the amplifier. Since a 

sine wave is uniform, any deviation from 
it is easily recognized. 

It is not possible to distinguish distortion 
on the oscilloscope below 5 or 6 per cent. 
The only distortion which may be readily 
seen with this method is the flat top wave. 
This flat top may be caused by operating 
into the curved portion of the tube charac-
teristic in the case of triodes or by using 
too high a plate load in the case of a pen-
tode. Driving a class A or AB power stage 
so heavily as to draw grid current will also 
cause this form of distortion. 
Where distortion is present the leads 

from the vertical input of the oscilloscope 
should be moved to the output and input of 
each successive stage, beginning with the 
final, until the defective one is located. 

OUTPUT MEASUREMENTS 
Output measurements are usually taken across 

a resistor, substituted for the impedance which 
would usually be connected to the secondary. Use 
an accurate output meter when making these 
measurements. From the formula Power (Watts) 

El 
equals it is then easy to compute the output 

of the amplifier. 
An oscilloscope is almost a necessity in measur-

ing power output if usable output is to be con-
sidered. Most amplifiers are capable of consider-
ably higher output than their usual rating but 
with high distortion. An output with a maximum 
distortion of less than 8% is all that is really useful. 

Connect the vertical input of the oscilloscope 
across the same load resistor that is used for the 
output voltage measurements. Increase the out-
put, through the use of the gain control, until the 
sine wave form begins to distort. Back the gain 
down until no noticeable distortion is present, then 
take the output voltage reading. The oscilloscope 
will begin to show distortion when about 6% is 
present. 
A point often forgotten is that an amplifier 

passes many frequencies, thus the watts output 
should be fairly constant over the entire frequency 
range if the amplifier has any quality at all. An 
amplifier with 25 watts output at 400 cycles should 
also deliver 25 watts with no noticeable distortion 
at 50 c.p.s. and to at least 8,000 c.p.s. These meas-
urements are not possible unless the laboratory 
equipment previously ment,oned is available. 

OVERALL GAIN 
No rating can be so abused as the db gain of an 

amplifier. This is true because of the nature of the 
measurements involved. The decibel is a unit of 
power measurement so the resistance across which 
the voltage measurements are computed will influ-
ence the mathematical, not the actual, result. 
To compute the overall gain, a carefully meas. 

ured input voltage is applied to the input of the 
amplifier and the output voltage measured. The 
gain is figured in decibels through the use of the 

Po 
formula db 10 log. —' where Po is the power 

Pi  
output and Pi is the power input. 
The output voltage is usually read across the 

load resistor mentioned at the beginning of this 
article. The input voltage is fed into the regular 
input, which is usually a 5 megohm resistor. 

It is this input resistor that can play havoc with 
the gain measurements. Although its value is 
5 megohm, purposely a large value to prevent 
loading of the microphone, such a value is never 
encountered as an actual grid load. When shunted 
by the miorophone or other input source the re-
sultant impedance is much less. For this reason 
the secondary impedance of the usual transformer, 
100,000 ohms, is the generally accepted figure used 
in gain computations. An actual input impedance 
of 5 megohms would obviously ruin the high fre-
quency response of the stage involved. The calcu-
lated db gain will be less with 100,000 ohms but 
it will be more indicative of the usable gain. You 
will notice that in the technical data on each 
amplifier in this guide the figure of 100,000 ohms 
is given as the value used. Without this statement 
the db value would be meaningless. Always state 
the constants used when speaking of db gain. 
Although • higher db gain will be shown by using 
a value of 5 megohms rather than 100,000 ohms in 
the computations, the actual gain from micro-
phone to speaker will be the same under either 
condition. 
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ItiORDARSON AMPLIFIERS 
Factory Built — Laboratory Tested 

Model T-25 W30 

THORDARSON 

.11111111111:11!i 

Ca talcg No. 500-D 

WRITE 

• 

"Built for Audio 

Experts 

by 

Audio Experts" 

• 

FOR FREE CATALOG 
The finest amplifiers are built by Thordarson — pioneers in producing 

quality audio components. Absolute fidelity is insured by accurate laboratory 

design and rigid inspection during production. New models from 8 to 75 watts 

undistorted output satisfy practically every sound requirement. A 28 watt 
universal amplifier with built-in record-player operates from either 6 volt 
battery or 115 volts a.c. 

Catalog 600-D illustrates and describes the beautiful walnut cabinet models 

and streamlined steel enclosures. Obtain a copy from your distributor or 
write factory direct. 

Model T-25 W28 

Model T-25 W20 

GUIDES AND MANUALS 

Radio Service Guide — No. 342, 15e. 

Constructional data on unproved con-

denser analyzer and impedance bridge. 

32 volt DC power supply, two high fidelity 
phono amplifiers and adding an extra 

speaker to a receiver. Full of information 

you will use every day in the year. 

Replacement Transformer Encyclo-
pedia, No. 243, and Supplement, No. 
243-S. Free — Complete information re-
garding correct choke, audio and power 
transformer replacements. Covers almost 
6000 receivers as listed in Rider's Manuals, 
Volumes I to VIII. Includes data on AC, 
AC DC and battery models. This is the 
only complete listing available and will 
save valuable time for the serviceman. 
You cannot afford to be without a copy. 
Ask your distributor for a copy. 

Transmitter Guide — No. 344, 15e. 

Forty-eight pages of up-to-the-minute data 

on transmitter design and operation. 

Portable units, beginners transmitters, and 

larger rigs up to 1000 watts are fully de-
scribed. Circuit diagrams, parts lists, 
and photographs illustrate each article. 

Complete Transformer Manual — No. 
340, 50e — The Thordarson Transformer 
Manual is a complete book, containing 
the Radio Servicing Guide, the Replace-
ment Transformer Encyclopedia, the 
Transmitter Guide, and the Sound Ampli-
fier Guide, plus Thordarson catalogs and 
prices. It is bound in an attractive blue 
and orange cover with looseleaf arrange-
ment, giving the user opportunity to keep 
the Manual up-to-date by adding the 
latest Thordarson releases. 

Transformer Catalog — No. 400. Free. Descriptions and prices of the 
complete line of Thordarson Chokes, Audios and Power Transformers. 
The most comprehensive listing available to meet the needs of the 
Sound Man, Amateur, Service Man and Experimenter. May be obtained 
from your Parts Distributor or direct from the Factory. 

THORDARSON ELECTRIC MFG. CO. 
500 W. Huron Street Chicago, Illinois 

39725 Printed In U. S. A. 
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MODERN conditions call for fast and accurate service. ommended in the pages of this encyclopedia 
Your time and your customer's convenience and been compiled by Thordarson engineers to a 

good will are valuable. The successful radio service engi- the proper selection of Power Transformers, Fil 
neer keeps a small stock of replacement transformers on Audio and Output Transformers. Types are 
hand to meet his requirements without delay. Thordarson in numerical order for easy reference. 
does its part by having a complete line of replacement The Encyclopedia is larger than ever befo 
types for practically all receivers. The most popular types receiver types have been carefully arranged to 
are listed below with full electrical and physical character- to quickly find your model. KEEP THIS 
istics for your convenience. These transformers are rec- HANDY REFERENCE SPOT — you will find it 

AUDIO TRANSFORMERS 
For coupling the plate or plates of an amplifier stage to the grid or grids of the next stage where grid current is not dra 

which has 
ist you in 
er Chokes, 
1 sted below 

e and the 
enable you 
K IN A 

invaluable. 

Type 
No. 

Ohms Impedance 
Turns Pri. Mtg. 

Fig. 

Mtg. Centers Dime sions 
Wt. 
Lbs. Classification Ratio Pri. Sec. M.A. Width Depth W. H. 

T-13A34 RECEIVER (midget) 3:1 10,000 90,000 8 3B 2:h 2% 1 8 1% % 
T-13A35 RECEIVER (midget) 3:1 10,000 90,000 8 3B 2 % 2% 1 8 1% ei 
T-13A36 RECEIVER (midget) 1:1 20,000 20,000 8t 3B 2% 3 1 4 2 1 
T-29A99 RECEIVER 3:1 10,000 90,000 8 2B 2% 2% 2 2% 1% 
T-33A91 
T-57A38 

RECEIVER 3:1 10,000 90,000 8 2B 2% 2% 2 2% 1% 
AMPLIFIER 3:1 10,000 90,000 8 2F 21546 3% 2 2 3 2% 

T-57A41 AMPLIFIER 3:1 10,000 90,000 8 2F 2% 3% 2 2 3 2% 
T-57A42 RECEIVER (large) 3:1 10,000 90,000 8 
For coupling screen grid or power detector (Clarion AC-60). 

2B 2% 3% 2 8 3 2 

T-58A70 AMPLIFIER 1.5:1 20,000 45,000 10 t 
Has split Secondary. 

2F 2% 3% 2 2 3 2% 

T-67A91 AMPLIFIER 1.5:1 20,000 45,000 10 t 2B 2% 3% 2 g 3 2 
T-74A31 AMPLIFIER 1:1 10,000 10,000 8 2F 2% 3% 2% 3 2% 

DRIVER TRANSFORMERS 
For coupling the plate or plates to the grids of an amplifier stage in which grid current is drawn during a part of the audi cycle. 

Type 
No. 

Ratio 

Driver Tubes Output Tubes Class Pri. to Pri. % Sec. M.A. 
Mtg. 
Fig. 

Mtg. Centers Dim nsions 
Wt. 
Lbs. Width Depth W. . H. 

T-17D01 1-6F6 Triode 2-6F6, 6L6, etc. AB 1.7:1 31 
1-42 Triode, 1-2A5 Triode 1.5:1, 1.3:1 

3B 2% 3346 2 1% 

T-67D47 l-6N7, 6A6, 53 1-6N7, 6A6, 53 B 5.25:1 10 2F 2% 2% % 2% 1% 
T-67D50 1-89 Triode 1-79 B 2:1 32 2F 2% 2% % 2% 1% 
T-67D78 1-46. 59, 6F6, 2-46, 59 B 2.2:1 32 

42, 2A5 Triode 2-6L6 AB2 
2F 2% 3% % 3 2% 

T-74D32 2-6C5, 76, 56 2-6F6, 42, 2A5 AB2 3:1 10 
4-2A3, 6B4G AB 

2F 21546 8% )4 3 2% 

T-78D46 1-30 1-1J6G, 19 B 2.4:1 7 
2-30 B 

2B 2% 2%3 % 2 % 

T-81D42 1-6F6 Triode 2-6F6 Triode AB2 1.7:1 31 
1-42 Triode 2-42 or AB2 1.5:1 
l-2A5 Triode 2-2A5 Pentode AB2 1.3:1 

2F 2% 3% % 3 2% 

T-81D52 1-6C5, 76 2-6F6 Triode AB 1.82:1 8 
1-56 2-42, 2A5 Triode AB 1.67:1 

2F 2% 3 % % 3 2 % 

OUTPUT TRANSFORMERS 

Type 
No. 

Ohms Impedance PH. 
M.A. Max. Mtg. 

Watts Fig. 

Mtg. Centers Dim nsions 
Wt. 
Lbs. Tube Type Class Pri. Sec. Per Side Width Depth W. . H. 

T-13537 1-6F6, 42, 2A5, 47 A 7,000 1/2/4 36 5 3E 2 2% % 1% % 
T-13S38 Universal A 4,000/7,000 Adjustable 36 

Single or 8,000/10,000 .1 to 29 
P-P Tubes 14,000 Ct. 

8 3E 2% 2% % 1% % 

T-13540 
T-13S41 

2-6F6, 42 P-P 2-2A5, 47 P-P A.A14,000 Ct. 1/2/4 40 10 3E 2% 2% % 1% % 
Universal A 3,000/5,000 Adjustable 60 
P-P 6,600/7,000 .1 to 29 
Tubes 8,000/10,000 

20 2E 2% 3% % 3 2% 

Copyright 1941 
Thordarson Elect. Mfg. Co., Chicago, Ill. 

Printed In U. S. A. 

2 



0 TRANSFORMER SPECIALISTS SINCE 1895 

o 

o 

é 

e 

C 

OUTPUT TRANSFORMERS (Continued) 
Ohms Impedance PH. Mtg. Centers Dimensions 

  M.A. Max. Mtg.     Wt. 
Per Side Watts Fig. Width Depth W. D. H. Lbs. Tube Type Class PH. Sec. 

T-13S42 Universal 
Single 
Tube 

T-13S43 
T-14381 
T-14S82 
T-14S83 
T-14S84 
T-14S85 

A 1,500/2,000 Adjustable 
4,000/5,000 .1 to 29 
7,000 

55 10 3E 2% 2% I% % 

1-1F4, ID4, 1F5G A 16,000 
1-42, 2A6, 6F6 or P-P 45, 71 A 7,000 Ct. 3 to 6 
1-25L6 A 1,500 3 to 6 
1A5-G, 1E7-G A 25,000 Ct. 3 to 6 
1-105G, 1Q5G A 8,000 3 to 6 
Universal Single or P-P Tubes A 4,000/7,000 Adjustable .1 to 29 

8,000/10,000 
14,000 Ct. 

1/2/4 10 
40 
55 
8 

10 
36 

5 3E 2 2% 1% I% 
6 3B 2 2% I% 1% 
5 3B 2 2% I% I% 
5 3B 2 2% I% 1% 
5 3B 2 2% 1% I% 
8 3B 2% 21%6 1% I% 

32 

T-17S10 1-6LG A 2,500 
T-17S12 2-6L6 P-P ABI 4,300* 

(with 300V on plate and screen) 
T-17S13 2-6L6 P-P ABI 6,600* 
T-17514 2-6L6 P-P AB2 5,500* 
T-17S15 4-6L6 P-P Par. ABI 3,300• 
T-17S16 4-6L6 P-P Par. AB2 1,900• 

2/4/8/500 80 
4/8/15/250/500 95 25 2F 3% 3% 3%6 334 3% 

8 2F 21546 3% 2% 3 2% 

4/8/15/250/500 80 34 2G 2% 21%6 3%6 3% 4% 5% 
4/8/15/250/500 
4/8/15/250/500 
84/100/125/166/ 
250/500 

90 40 2G 2% 2%6 3%6 3% 4% 5% 
155 60 2G 2% 21%6 334 3% 4% 5% 
230 120 2G 3 4% 3% 6 4% 14% 

T-57S01 '1' Universal Single or 
T-57S02 t P-P Tubes 

A 4,000/7,000 Adjustable 36 
8,000/10,000 .1 to 29 
14,000 Ct. 

8 2E 2% 2% 2 2% 1% . 
2B 21% 2342 2% 1% 

T-58S72 2-2A3, 6B4G P-P 
2-48, 25L6 P-P 

T-65594 2-50 P-P 

AB 3,000 
A 
A 3,000 

AB2 

4/8/15/500 60 30 2F 3% 31% 3%6 334 3% 

2-6F6, 42, 2A6 P-P 
4/8/15/500 55 40 2F 3% 31%6 3%6 3% 334 

T-67S48 2-45, 71, 43, 26A6 P-P A 8,000 
1-6N7, 6A6, 53 P-P 

T-67S51 2-6F6, 42, 2A5, 47 P-P A 14,000 
T-67552 2-46, 59 P-P 

2-6F6, 42, 2A5 P-P 
2-6N7, 6A6, 53 P-P Par. 

T-67S54 2-6L6 P-P A 5,000 
2-2A3, 6B4G, 45 P-P AB 

T-67S92 4-2A3, 6B4G, 45 P-P Par. AB 1,500 
4-48, 25L6, P-P Par. A 

T-75S75 2-6F6, 42 or 2A6 AB2 10,000 
1-6N7, 6A6, 53 P-P 
2-6N6G, 6B5, 2B6, 6AC5 P-P A 

T-81S01 1-19, 1J6G, 1G6G P-P 
2-30, 49 P-P 

*10% Feedback Winding 

4/8/15/500 36 26 2F 2% 3% 2% 3 2% 

4/8/15/500 40 
4/8/15/500 60 

20 2F 21%6 3% 2% 3 2% 
30 2F 3% 3% 33(6 3% 3% B 5,800 

AB2 

4/8/15/500 60 30 2F 3% 3% 3% 3% 3% 

4/8/15/500 80 40 2F 3% 3% 3%6 3% 3% 

4/8/15/500 45 40 2F 3% 31%6 3%6 3% 3% 

10,000 Ct. 2/4/8 15 8 2B 2% 2%6 I% 2 % 

CHOKES 
Inductance Current D.C. R.M.S. 

Type At Zero At Rated Rating Res. Test Mtg. 
No. D.C. D.C. M.A. Ohms Volts Fig. 

T-13C26 21 8 40 630 1600 3B 
T-13C27 22 10 40 475 1600 3B 
T-13C28 20 10 65 460 1600 3B 
T-13C29 20 9 85 250 1600 3B 
T-13C30 25 3 150 200 1600 2B 
T-14C61 14 7 55 200 1600 3B 
T-14C62 16 8 55 260 1600 3B 
T-14C63 19 3 55 300 1600 3B 
T-18C92 37.8 18 36 405 1100 3B 
T-29C27 800 500 .5 6160 1600 2B 
T-44CO2 31 12 80 405 1600 3B 
T-47C07 20 12 75 410 1600 3B 
T-52C98 .6 6160 1600 2F 
T-57C54 27 10 110 200 1600 2F 
T-67C49 12 6 200 80 1600 2F 
T-68C08 35 405 1600 2F 
T-74C29 29 16 160 200 2000 2G 
T-74C30 16 2100 3B 
T-75C49 22 8 120 
T-75C51 24 13 260 

Mtg. Centers 

Width 
2 
2% 

2% 
2% 
2% 
2% 
2% 
2% 
2% 
2% 
3% 
2% 
21%5 
31% 
2% 
24(6 

290 1600 3B 2% 
121 1600 2G 3 

Dimensions 

Depth W.  

3 
3%5 
3% 

3%6 
2% 
3%6 
3% 
2% 
3% 

2%6 3% 
2 
3%6 

2% 3% 

Wt. 
D. H. Lbs. 
11% I% 
I% I% 
I% 2 1 
2 2 I% 
2%3 2% 
1% 1% 
1% 1% 
1% I% % 
2 2 1% 
1% 2% 1 
2 2 1% 
1% 2% 1% 
I% 2% 1% 
2%3 2% 
3345 3% 3% 
2% 2% 134 
3% 4% 5% 
1% 2% 1  
2 2 134 
3% 4% 8 

POWER TRANSFORMERS LISTED ON PAGE 29. 



liopeON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

AIRLINE (See Montgomery Ward) 

ALL AMERICAN MOHAWK CORP. (Sc. oleo WurRiser) 

D, K  T-13R06 T-13C30 * * T-33A91 T-57S01 

  T-13R02 * * T-57501 

C-6, Studio  T-13R06 T-13C30 * ¡Special 

S-6  T-13R03 * * T-57S01 

S-7, S-8e, SW-8.... T-13R04 * *T-33A91 T-57S01 

S-10  T-13R07 T-13C30 * * T-33A91 T-57801 

S-40  T-13R01 * T-57S01 

S-50, S-63. SA-65, 
S W-80  T-13R03 * * T-57S01 

60, 61, 62, 65, 66... T-56R01 T-13C29 T-13C29 T-29A99 T-33.191 ¡Special 

80, 83, 84, 85, 86, 88 T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 ¡Special 

S-80  T-13H04 * fr T-33A91 T-57S01 

90  T-13R06 T-13C30 * T-33491 T-13A36 T-57801 

SA-90, SA-91,  T-13R06 * * T-57S01 

96  T-13R06 T-13C30 * * T-33A91 T-57S01 

SA-110  T-13R06 T-13C30 * T-67D78 T-13341 

SA-130  T-13R06 T-13C30 * * T-33A91 T-57S01 

226, 227  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 T-57S01 

ANDREA 

ICS, 2C5, 510, 511, 
C5L, C5S  T-13R12 * * T-57S01 

1D7, 2D7, 3D7, 4D7, 
5D7, 6D7, 7D7, 8D7, T-13R13 * * T-57S01 
ch. D7L, D7S  

1D8, 2D8, 3D8, 4D8, 
5D8, 6D8, 7D8, 8D8, T-13R12 * * T-13541 
D8L, D8S  

IDIO, 2D10, 3D10, 
4D10, 5D10, 6D10. 
7D10, 8D10, 9D10, T-13R14 T-75C49 * * T-57501 
10D10, D1OL, DIOS 

1E6, 2E6, PE6I., 
PE6S, PE66L, 
PE66S, 11E6, 12E6, T-131112 * 
14E6  

T-13541 

1E8, 2E8. 3E8, 4E8, 
5E8, 6E8, 7E8, 8E8, T-13R12 * 
9E8, 10E8, PE8L, 
PE8S  

T-13541 

 _o 
MODEL 

First Second First Second 
Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ATWATER KENT MEG. CO. (Contd) 

72, H-1  T-13R06 T-13C30 'r-13C29 T-33A91 T-57S01 

80  T-13R03 * * * * T-57S01 

82  T-13R04 * * * * T-57S01 

83, 84  T-13H03 * * * * T-57S01 

85, 86, 87  T-13R04 * * * * T-57S01 

89. 89P  T-56R05 T-13C30 T-13C27 * ¡Special T-57S01 

90, 92, 94  T-13R04 * * er * T-57S01 

96  T-13R04 T-13C30 ¡Special * * T-57501 

99, 99P  T-56R05 T-13C30 T-13C27 * ¡Special T-57S01 

145, 165  T-13H02 * * * * T-57801 

168   T-13R06 T-13C30 * * T-33A91 T-57S01 

184, 184X  T-13R12 * * * * T-57S01 

185, 185A, 186  T-13R02 * * * * T-57S01 

188, 228  T-13R04 * * * * T-57S01 

206. 217, 236, 246, 
266, 286, 356, 376  T-13R03 * * * T-57S01 

208  T-13R14 T-33491 T-57S01 

P216, P236  T-13R12 * * T-57S01 

E248  T-13R14 T-33A91 T-57801 

ZS)  1.13111Z Tr .i.r TZ 'Le a-adeva 

310  T-13R04 T-13C29 * * T-33491 T-57S01 

312  T-13R09 T-74C29 * T-33A91 T-13436 T-I3S41 

317  T-13R12 * * * * T-57S01 

325  T-13H02 er * * * T-57S01 

328, 337  T-13R12 * * * * T-57S01 

E412, E412X, P412, 
P412X  T-13R09 T-74C29 * T-33A91 T-13436 T-13S41 

427   T-13R03 * * * * T-57501 

435 1st and 2nd  T-13R12 * * * * T-57S01 

447  T-13R03 * * itr * T-57S01 

ii.R T.13806 T-13C30 .dr tr T-33491 T-57S01 

475  T-13R02 * T-57801 

480  T-13R07 T-13C29 * * T-33 91 T-57S01 

487 T-13R03 * T.57801 

2A5, SAS, 6A5, ch  
A5L, ASS  T-13R12 * * T-57S01 509  T-13R04 * * T-57S01 

286, 3B6, 4B6, 510  T-13R04 T-13C29 * * T-334.91 T-57S01 
ch. B6L, B6S  T-13R13 * * T-57801 

2B8, B8L, B8S  T-13R12 * * T-57S01 
525  T-13R02 * * T-57801 

545  T-13R12 * T-57S01 

2D5, 3D5, 405, 
6D5, 8D5, D5L, T-13R19 * * T-57501 555  T-13R02 * * T-57S01 

D5S, PD5 

3A7, ch. A7L  T-13R12 * • * T-57S01 
558  T-13R04 * * T-57S01 

559  T-13R04 T-13C29 * * T-33A91 T-57801 

3E11, 4E11, 5E11, 
6E11, 7E11, 8E11, 567  T-13R04 * * T-57301 
9E11. 10E11, PEI1L T-13R14 T-75C49 * * T-57S01 
PE1IS  E-608  T-13R14 * * T-33491 T-57801 

B4, B4L. 400, 401.. T-13R19 * * T-57501 627  T-13H04 * T-57801 

C6B  T-14R39 T-14C63 * fr * T-57801 E648. 649  T-13R14 * * T-33A91 T-57501 

E6B, 626, 627. 628.. T-14835 T-14C63 * * T-14582 667. 708, 788, 808, 
808A  T-13R03 * T-57S01 

APEX (See U. S. Radio and Television) 

ATWATER KENT MEG. CO. 

43  T-56R01 T-13C28 T-29A99 T-33A91 T-57S01 

55. 55C Early  T-13R05 T-13C29 T-13C29 * T-33A91 T-57S01 

55 Late, 60. 60C, 
70, 74, 76, L- I, L-2, T-13R04 T-13C29 T-13C27 * T-33A91 T-57801 
F. P  944  T-13R01 * * T-57801 

710  T-13R09 T-13C30 * * T-33A91 T-13S41 

725, P755  T-13R12 * * T-57S01 

735  T-13H02 * T-57801 

810  T-13H14 T-13C30 ▪ T-81D42 T-13341 

856, P875, 976  T-13R12 * * T-57801 

For complete description of these and other Thordarson transformers and chokes see catalog No. 400. 
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MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Tranv. Trans. Trans. 

ItiORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

AUDIOLA RADIO CO. (See also Fairbanks, Morse) BELMONT RADIO CORP. (Contd) 

4T-31, 4T-32 582 A & B, 583, 
6T Jr., 6T-31  T-13H05 T-57S01 585 A.B.C. 586, 587, T-I3R19 * T-57S01 

588A, 589A  
7T, 8T, 9T  T-13R06 * T-57501 

9T-45  T-13R06 * T-29A99 T-57S01 

IOT Super  T-13H06 * * T-33A91 T-57S01 

13T-5  T-13H05 * * T-57S01 

13S-9  T-13R06 T-13C29 T-I8C92 T-33A9I T-57S01 

23T-5, 23T-5-SW 
23S-8  T-13R03 * T-57S01 685. 686.... ....... T-I3R19 * * T-57S01 

611  T-14R39 * * T-78D46 T-81S01 

629  T-13R19 * * T-57S01 

640  T-13R03 * * T-57S01 

665  T-13R11 * * T-57S01 

675  T-13R02 * * T-57S01 

23S-8Q  T-13R05 * T-57S01 708  T-13H20 * T.57S01 

23S-10  T-13R04 * * T-57S01 740, 777 B-C  T-13R13 * T-57S01 

23S-12  T-13R04 T-75C51 * * T-67D47 T-57S01 746, 755, 777A  T-13H19 * * T-57S01 

30B, 31 Super  T-13R06 T-13C30 * * T-33A91 T-57S01 750  T-13R06 * * T-33A9I T-57S01 

33S-10  T-13R04 * * T-57S01 761  T-13R13 * * T-57801 

889  T-56R01 T-13C29 T.13C29 T-29A99 T-33A91 T-57S01 775  T-13R03 * T-57S01 

7330  T-13R06 T-I3C30 * T-33A91 T-57S01 778  T-13R13 * * T-57S01 

8430  T-13R06 T-13C30 * T-29A99 T-33A91 T.57S01 786  T-13H19 * * T-57S01 

BALKEIT RADIO CO. 787A  T-13R12 T-I3C28 * * T-57S01 

A-3, A-5, A-7  T-13R00 T-13C29 * T-29A99 T-33A91 ¡Special 823  T-I4R39 * * T-78D46 T-81S01 

  T-13R06 T-13C30 T-I3C29 T-33A91 T-57801 840, 842, 860  T-13R13 * * T-57S01 

D-5  T-13H02 * * T-57S01 867  T-13R12 * T-57S01 

E  T-I3R05 T-13C29 * * T-29A99 T-57S01 878A  T-I3R13 * * T-57S01 

  T-13R06 T-13C30 * * T-29A99 ¡Special 879A  T-13R19 * * T.57S01 

KP  T-13H03 * * T-57S01 888, 889  T-13R11 * * T-57S01 

L-7  T-13H04 * * T-57S01 890A  T-13R12 * * T-57S01 

L-8, Windsor 70... T-13R06 T-I3C29 * * T-33A91 T-57S01 

G•18A, G-19B  T-13R12 T-13C29 * T-57S01 

GT-20  T-13R13 T-13C30 * * T-57S01 

41A  T-13R12 T-13C29 * * T-57S01 

42-E, 42-G  T-13R01 * * T-57S01 

60, 70  T-13R19 * * T-57S01 

100  T-13H06 T-13C30 * * T-33A91 T-57801 

GT-200-X  T-13R13 T-13C30 * * T-57S01 

BELMONT RADIO CORP. 

40. 50, 50A-B-C, 60 T-13R02 * * T-57S01 

2-KRO, 3-KRO, 
40A   T-13R01 * * T-57S01 3-KR6, 5-KR, T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 T-18C92 

5-KRO, 5-KR6  
70  T-13R03 * * T-57S01 

1050  T-13R06 T-13C30 * T-33A91 T-57S01 

1070, 1170, 1171, 
1172, 1174, 1175... T-13R14 * * T-17D01 T-13S41 

1075  T-13R12 * * T-57S01 

BOSCH (See United American Bosch) 

BRETING RADIO MFG. CO. 

Breting 14   T-13R15 * * T-75375 

BRUNSWICK RADIO CORP. 

D  T-13R04 * * T-57301 

R-1  T-56R01 T.13C29 T-13C29 T-29A99 T-29A99 T-18C92 

70A  T-13H05 * * T-57801 

71C  T-13R03 * * T-57S01 

100  T-13R06 T.13C30 * * T-57S01 

401  T-13R01 * * T-57S01 

401B  T-13H19 * * T-57S01 

408A  T-14H39 * * T-57501 

504A  T-14R39 T-14C62 * * T-13S43 

517A, 326, 529  T-13R19 * * T-57S01 

489A-B  T-14R39 * * T-57S01 

3-NC8, 5-NC8  T-13R00 T-13C29 T-13C29 * T-29A99 T-57S01 

10  T-13H03 T-13C28 * T-57S01 

11, 12, 16, 18, 33... T-13R04 * * T-57801 

14, 21, 31  T-13R06 T-13C30 T-13C30 T-29A99 T-33A91 T-57S01 

S-14, S-21, S-31.... T-13R06 ¡Special * T-33A91 T-57S01 

15, 22, 32, 42  T-13R06 T-13C29 * * T-57801 

17, 24, 25  T-13H06 * * T-57S01 

PRI7-8  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 ¡Special 

8-81, S-82  T-13R06 ¡Special * * T-33A91 T-57S01 

527, 529  T-13R19 * * T-57S01 BULOVA WATCH CO. 

550  T-13R02 * * T-57501 M-501  T-13R03 T-13C28 * * T-57S01 

555, 556, 578  T-13R19 * * T-57S01 600, 601, 605, 610.. T-13H03 T-13C28 T-13C28 * * T-57801 

575  T-13R02 * * T-57S01 M-701  T-13R03 T-13C28 T-57S01 

577  T-14R19 * * T-57S01 C-751  T-13R03 T-13C28 * T-57S0 1 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57802, T-13838, T-14S85 in place of T-57301; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99 

• 
5 



TgoRDARsom REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 

First Second First Second 
Power Filter Filter Audio Audio Out put 
Trans. Choke Choke Trans. Trans. Trans. 

BUSH AND LANE PIANO COMPANY 
10  T-13R06 T-13C30 * T.29A99 T.33A91 T-57301 AM4  T-13R15 * * * * T-13841 

12 SG  T-13R06 T-13C30 * * T.33A91 T-57301 AM?  T-13R13 * * * * T.57501 

AM8-RF  T-13R19 T-13C26 * * * * 

MI  T-13R12 * * * * T-57S01 

L2  T-13R12 T-13C28 * * * T-57S01 

  T-13R12 * * * * T-57S01 

MODEL 

First Second First Second 
Power Filter Filter Audio Aud.., Output 
Trans. Choke Choke Trans. Tran, Trans. 

CONTINENTAL RADIO & TELEVISION CORP. 

CLARION (See Transformer Corp. of America) 

COLONIAL RADIO CORPORATION 

31AC  T.561101 T-13C29 T-13C29 T-29A99 T.33A91 T-57301 

32AC  T-13R06 T-13C30 T-13C27 * T-33A91 T-57S01 

32DC, 33DC  * T-18C92 T-74C30 * T-33A91 T-57S01 

33, 34  T-56R05 T-13C30 * * T.33A91 T-57S01 

,. * ¡Special T-57S01 
36, 36P T-13R06 T-74C30 
37, 37P  T-13R05 * * T-57S01 6G, 6K, 6W  T-13R19 * * T-57301 

38  T-13R06 T-74C30 * * ¡Special T-57S01 L6  T-13R14 T-13C30 * * T-57S01 

39  T-13R02 * ▪ * T-57S01 6PU  T-14R33 T-14C63 * T-78D46 T-81S01 

41, 42  T-13R04 * er * * ¡Special 

T-13R05 * * * * T-57301 

T-13R02 * * * * T-57S01 

47, 48  . T-56R05 * * * * T-57S01 

T-13R03 * * * * T-57S01 

44 

46 

49 

51, 52  T-56R05 * * * * T-57S01 

62  T-13R05 * * * ir T-57S01 

73  T-13R03 * * * er T-57S01 

114, 117  T-13R06 T-74C30 * * ¡Special T-57S01 

125  T-13R02 * * * * T-57S01 

T345  T-13R19 * * T-57801 250AC, 300AC, 

T397 

C399 

C495  T-13R03 * T-57301 

C595  T-56R05 * * * * T-57S01 

600, 600A, 603  T-13R12 * * * * T-57501 

601  T-13R09 * * * * T-13S41 

604, 605  T-13R08 * * * er T-57S01 

650, 653  T-13R19 * * * * T-57S01 
652  T-13R11 * * * * T-57S01 5M3, 5V2  T-13R19 er * * * T-57S01 

656  T-13R12 * * * * T-57S01 6H3  T-13R12 * * * * T-57S01 

658  T-13R19 * * * * T-57S01 30S, 31S, 33S, 34S. T-13R06 T-13C30 * * T.33A91 T-57S01 

662  T-13H19 * * * * T-57301 40S, 418, 42S  T-13R06 T-13C30 * * T-33A91 T-57S01 

C695  T-56R05 * * * * T-57301 41, 41A, 42  T-56R01 T-13C29 er T-29A99 T.33A91 T-57301 

48  T-13R03 * * * * T-57S01 

50, 50LB, (5111)   T-13R19 * * * * T-57S01 

53, 54, 57, 58. 59AC T-13R05 T-13C29 * * * T-57S01 

* * * * T-57S01 

T-13R03 * • •er T-57S01 

T-13R12 * T-57S01 

Z2 

L4. ML4, LS  T-13R13 T-13C29 * T-57S01 

SA, SAZ, 5B, 5F, 5G, SM, SVU, 5X, 5Z... T-13R19 * * T-57S01 

6B  T-13R19 * T-57S01 

7C, 7H, 7C-P11. 
71I-PH  T-13R12 * * * * T-57S01 

7G  T-13R19 * * * * T-57S01 

7M, 7M1.1. X8.   T-13R12 * * * * T.57301 

8A  T-13R12 * * * er T-57801 

  T-13R12 * * * * T-57S01 
8C 

8G  T-13R19 * * * er T-57S01 

8K, 9G  T-13R13 * * * tr T-57301 

11B, 11B-PH  T-13H14 er * er * T-57801 

16R  T-13R14 ¡Special * * * T-13S41 

A31  ... T-13R12 * * * * T-57S01 

137X, 150X, 171X.. T-13R13 * * * * T-57S01 

150-5Z, 155-5Z, Chassis 5Z  T-13R19 * * * * T-57S01  - 

ML-156  T-13R12 T-13C28 * * * T-57S01 

160-5X, 165-6W  T-13R19 * * er * T-57S01 

ML-266  T-13R12 T-13C28 er * * T-57801 

975-6W, 980-5X  T-13R19 * * * * T-57S01 

985-5Z, 990-57  T-13R19 er * * * T-57801 

COLUMBIA PHONOGRAPH COMPANY 

C-1, C-2, C-4  T-56R01 T-13C29 T-13C28 T-29A99 T-29A99 T-18C92 

C-25-31, C-25-32  T-13R02 T-13C28 * * * T-57S01 

C-31. C-32  T-13R02 T-13C28 * * * T-57801 

31. 33  T-13R03 T-13C28 * * * T-57S01  - 

32, 34  T-13R04 T-13C29 * * * T-57S01 

C-80  T-13R04 T-13C29 * * * T-57801 

C-101  T-13R02 T-13C28 * * * T-57S01 

C-102  T-13R03 T-13C28 * * * T-57801 

C-800  T-13R04 T-13C29 * * * T-57S01 

920  T-13H06 * * T-29A99 T-33A91 T-57801 

CROSLEY RADIO CORP. 

61  T-13R12 

72, 72LB, (7112)- T-13R04 * *  * * T-57801 

72, 72LB, (7113)  T-13R13 * * * * T-57S01 

77-1, 77A-B-L  T-13R06 T-13C30 * * T.33A91 T-57S01 

80AW, 8111  T-13R13 T-13C29 * * * T-57801 

828  T-13R06 T-13C30 

84C. 84D  T-13R05 T-13C30 * * ".33A91 T-57S01 

120  T-13R06 T-13C30 

121 A-B  T-13R06 T-13C30 * T-33A91 T-57S01 

  T-13R04 * * T-57301 

T-33A91 T-57S01 

930  T-13H07 * * T-29A99 T-33A91 T-57S01 122 

T-29A99 T.33A91 T-57S01 123, 124, 124-1  T-13R04 * * T-33A91 T-57S01 

• T-33A91 T-57S01 

990  T-13R06 * 

Prices and dimensions for all transformers and chokes shown herein listed on page 3. 
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TRANSFORMER SPECIALISTS SINCE 1895 itiORD:\RSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

CROSLEY RADIO CORP. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

CROSLEY RADIO CORP. (Contd) 

125  T-13R03 * * T-57S01 814  T-13R13 T-13C29 * * T-57801 

127, 127-1  T-13R06 T-13C30 * * T-33A91 T-57S01 815  * T-29A99 T-78D46 T-81S01 

129, 129-1  T-13R08 * T-57501 816  T-13R14 * ¡Special T-13S41 

130. 130-1  T-13R18 * * T-57501 817  T-13R13 * * T-57301 

131  T-13R02 * T-57501 818  T-13R20 * * T..57S01 

133, 134  T-13R04 * * T-57501 828  T-13R14 * '1' 57301 

134-1  T-13R04 T-13C29 * * T-57S01 855, 865  T-13R12 * * T-57S01 

135  T-13R03 * * T-57S01 915  T-13R13 * T-57801 

136-1  T-13R09 T-13C30 * T-57S01 916  T-13R13 T-13C29 * * T-33A91 T-57801 

137, 141  T-13R02 T-57S01 926  T-13R14 * * T-33A91 T-57801 

147  T-13R03 * * T-57501 955  T-I3R14 * T-57501 

148, 150. 154  T-13R17 * * T-57501 1014  T-13R13 * * T-33A91 T-57S01 

157  T-13R18 * * T-57S01 1016, 1026  T-13R14 * * T-33A91 T-57501 

158  T-13R17 * * T-57501 1055  T-13R14 * * T-17D01 T-57S01 

160, 161, 164  T-13R06 T-13C30 * * T-57501 1117  T-13R13 * * T-57S01 

167  T-13R12 * * T-57S01 1126  T-13R14 * * T-33A91 T-57801 

167 series 2, 168.... T-13R03 * T-57S01 1155  T-13R14 * * T-17D01 T-57301 

169  T-13R17 * * T-57501 1216, 1336  T-13R15 * * T-33A91 T-13841 

170, 171  T-13R06 T-13C30 * * T-57S01 5515, 5516, 5526... T-13R12 * T-57S01 

175  T-13R07 T-13C30 * * §Special 5555, 5556. 5656.. T-13R12 * * T-57S01 

179  T-13R03 * * T-57S01 5628.   T-13H19 * * T-57301 

180  T-13R06 T-13C30 * * T-57501 5666. 6516. 6625 T-I3R12 * T-57S01 

181  T-13R12 * * T-57S01 DELCO It %. I el() (See United Motors Service) 

184  T-13R05 * * T.57501 DETROLA it % MO & TELEVISION CORP. 

438  T-13R11 * T-13S42 J  T-13R11 * * T-57S01 

505, 515, 516  T-13R12 * T.57soi 5B, 5D, 5W, 5X.... T-13R11 * * T-57501 

507  T-I3R19 * T-57S01 6ZM  T-13R11 * * T-57801 

517  T-I3R19 * T-57S01 7A, 7ZM  T-13R12 T-13C29 * * T-57801 

518  T-13R19 * * T-57301 10ZM  T-13R14 * er T-57301 

525  T-I3R11 * T-57S01 106  T-13R19 * * T-57301 

526  T-13R12 * T.57sql 108, 146  T-I3R12 * * T-57301 

534  T-13R12 * * T-33A91 T-57501 147 series  T-13R13 * * T-57801 

537  T-13R11 * T-57801 155X, 165  T-13H13 * * T-57801 

547  T-13R19 * * T-57501 163  T-13R15 * * ¡Special 

555  T-13H12 T-33A9I T-57S01 178  T-13R11 * * T-57S01 

567  T-13R19 * * T-57S01 184  T-14R39 * * T-57501 

614, 616, 626  T-13R12 * * T-57801 206  T-13R11 * * T-57S01 

628  T-13R19 * * T-57301 258, 259  T-13H12 * T-13S41 

635, 636  T-13R12 * * T-57301 276  T-I3R12 * * T-57301 

637, 638  T-13R19 * * T.57801 315, 325  T-13H12 * * T-13341 

639  T-13R19 * * T-57801 326  T-131t12 * * T-13541 

646  T-78D46 T-81S01 503  T-13R02 * * T-57801 

655. 656.666  T-13R12 * * T-57501 1900  T-13R11 * * T-57801 

668  T-13R20 * * T-57S01 THOMAS A. EDISON, INC. 

704, 706  T-56R01 T-I3C29 T-29A99 T-33A91 C4, R4, RS  T-56R05 T-13C30 * T-29A99 T-58A70 T-57801 

714, 715, 716  T-13R13 * T-57S01 R6, R7  T-56R05 T-13C30 T-13C28 * T-33A91 T-57501 

718  T-13R19 * T-57S01 E-175, Abbey Jr.... T-56R01 T-13C29 * T-29A99 T-29A99 ¡Special 

725  T-13R12 * T-57S01 EMERSON RADIO & PHONOGRAPH CORP. 

726, 736  T-13R13 * * T-57S01 CS  T-13R02 * T-57S01 

758  T-13H20 * * T.57501 F  T-13R06 T-13C30 * * T-29A99 T-57801 

804  T-13R00 T-13C30 * T-29A99 T-33A91 * JS  T-13R02 * * T.57501 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57S02, T-13S38, T-14585 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 



MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

EMERSON RADIO & PHONOGRAPH CORP. (Contd) 

KS  T-13R04 * * T-57S01 

T, TS   T-13R02 * * T-57801 

L-AC-4  T-13R01 * T-57801 

L-AC-5, M-AC-7... T-13R02 * * T-57S01 

AW7  T-13H13 * * ¡Special T-57S01 

23 (411)  T-13R12 * * T-57S01 

26  T-13R02 * T-57S01 

28 (51)  T-13R11 * * T-57S01 

34C (CA). 36 (B5),.. T-13R12 * * T-57S01 

39 (DS-5)   T-13R02 * ▪ T-57S01 

45 (6-13D)  T-13R12 * * T-57S01 

SOL. 50M. S-50, 055 T-13R02 * * T-57301 

A W-55  T-13R05 * * T-57S01 

59  T-13H02 * * T-57301 

65  T-13R04 T-13C29 * * T-33A91 ¡Special 

71  T-13H13 * * ¡Special T-57501 

77 T-131102 * * T-57801 

101  T-1.0112 * * T-57S01 

102 (A8), 102LW 
(BR), 104, 104LW T-13R13 * * T-57S01 

105  T. I3R16 T-67C49 * * T-17D01 T-13S41 

K116 (X)  T-13R12 * * T-57S01 

116  T-13H11 * * T-57S01 

117. L117, 117LW, 
2117, (KS, 7.) T-I3R12 * * T-57S01 

121, K121  T-13R12 * * T-57S01 

L122. L122LW, 2122 T-13R12 * * T-57S01 

K123  T-13R12 * * T-57301 

L133, L133LW, 2133 T-13R12 * * T-57801 

CI34, CI36, CI38, 
C139, C140, 0134. 
O136. 0138, 0139, T-131113 * * T-57501 
0140, D142  

D1.34LW, D136LW, 
D138LW, D139LW. 
D140LW, D142LW, T-13R14 T-I3C30 * * T-57S01 
DI46LW  

L135, L135LW, Z135 T-13R12 * * T-57S01 

L141, L141LW, 2141 T-13R12 * T-57S01 

C142  T-13R13 * * T-57501 

L143  T-13R12 * T-57301 

X143(X), X146.... T-13H15 * T-57S01 

S147, 2150. 8151(S) T-131112 * * T-57S01 

O146 T-13R15 * T-57301 

RI52, RI53, 11156, 
11158  T-13R19 * * T-57S01 

Z159, 2160, AT170, 
(AT)  T-13R12 * T-57S01 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Treas. Trans. 

EMERSON RADIO & PHONOGRAPH CORP. (Contd) 

AT181, AR185  F-1.11112 Icc er 'Pr ix a -adman 

AW185 (AW)  T-13R13 * * * * T-57801 

11189  T-13R19 * * * * T-57801 

AZ196 (AZ)  T-13R11 * * * * T-57S01 

BE198 (BE)  T-13H19 * * * * T-57S01 

BL200, BL2I0 
BL2I4(BL) AC202 T-13R19 * * * * T-57S01 

BL218, BL220 (BL) T-13H19 * * * * T-57S01 

BQ223 (BQ)  T-13R11 * * * * T-57S01 

BR224 (BR)  T-13R15 * * * * T-13S41 

BQ225. BQ228 (BQ) T-13R11 * * * * T-57S01 

BR226, BS227, BR, 
BS  T-13H15 * l'fi * * T-I3S41 

BU229, BU230, BU T-13R11 * * * * T-57S01 

BW23I (BW)  T-13R11 * * * * T-57301 

CB243 (CB)  T-13R11 * * * * T-57S01 

287 (DA)  T-13R11 * * * er T-13S42 

L755, M755, S755  T-13R02 * * * * T-57S01 

770  T-13R13 * * * ¡Special T-57S01 

ERLA (See aleo Sentinel) 

Erla  T-56R01 T-13C29 * T-29A99 T-334191 er 

S. W. Converter  T-13R01 * * * * T-57301 

AR3  T-13R07 T-13C30 T-13C29 * T-33A91 T-57S01 

A13 Amp  T-13R05 T-13C29 T-74C30 * T-29A99 T-57S01 

30  T-13R05 * * * * T-57S01 

31. 32  T-13R07 T-I3C30 T-13C29 * T-33A91 T-57801 

35, 37, 38, 39  T-131106 T-13C30 * * T-33A91 T-57501 

61, 62, 63  T-13 R03 * * * .A. T-57S01 

75  * * * T-29A99 T-33A91 T-57S01 

77  * * * T-29A99 T-33A91 T-57S01 

81P  T-13R05 * * * * T-57S01 

224AC, 224B  T-13R06 T-13C30 T-18C92 * T-33A91 T-57801 

231  * * * T-29A99 T-33A91 T-57801 

245  T-13R06 T-13C30 * * T-33A91 T-57801 

248K  T-13R05 * * * * T-57S01 

250  T-13R03 * * * * T-57S01 

271, 271A  T-13R05 T-13C29 * * T-29A99 T-57S01 

335  T-13R01 * * * .te T-57S01 

5700, 5721  T-13R02 * * * * T-57801 

6300, 6315. 6317, 
6323  T-13R02 * * * er T-57801 

FADA RADIO & ELEC. CORP. 

6A51  T-13H11 * * * * T-13542 

6A65  T-13R12 * * * * T-13S42 

Amen T-13R13 ilr * * .es T-13S42 

AR171, AR172, 
AR173  T-13R12 er T-57801 10. 11  T-13R00 T-13C27 T-13C27 T-29A99 T-29A99 * 

AR174. AR176, 
AR180  T-13R12 * * T-57801 

16, 17. 20  T-13R00 T-13C27 T-13C27 T-29A99 T-33A91 §Special 

25  T-13R06 T-13C29 * T-29A99 T-33A91 ¡Special 

AW171, AWI73, 
AW174, AW176, T.13R12 * * T-57S01 30, 31  T-13R00 T-13C27 T-13C27 T-29A99 T-29A99 

AW180  

X175. X178, X183.. T-13R15 * T-57801 

32  T-13R00 T-13C27 T-13C27 T-29A99 T-33A91 ¡Special 

35  T-13R06 T-13C29 * T-29A99 T-33A91 §Special 

A11178. A11182. 
AB183. ABI84 (AB) T-13H15 * * T-57301 40  T-13R06 T-13C29 * T-29A99 T-33A91 ¡Special 

Thordarson Transformers for all applications are listed in catalog 400. Ask for your free copy-
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TRANSFORMER SPECIALISTS SINCE 1895 jtiORDARSON 

C 

o 

e 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

FADA RADIO & ELEC. CORP. (Cozad) 

MODEL 
First Second Finit Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trim.. Trans. 

FAIRBANKS MORSE & COMPANY (Contd) 

41. 42. 43, 44 (KF). T-13R06 T-13C29 * * T-33A91 T-57S01 7A  T-13R20 * * T-57S01 

45KU  T-13R06 T-13C30 * * T-33A91 T-57S01 8A, 9A  T-13R13 * * T-13S42 

46, 47, 48, 49KW... T-13R06 T-13C30 * * T-33A91 T.57501 9C  T-13R14 * * T-13S41 

50  T-13R00 T-13C29 T-13C29 T-29A99 T-33A9I T-57301 12A, 12B  T-13R15 * * T-13S41 

51(K0). 53-55(RG) T-13R05 * T-57501 40  T-13R19 * T-57S01 

57(KOC), 61, 66. 51, 52. 53  T-13R02 * T-57501 
KX  T-13R05 * * T-57S01 

64APC, 65PC  T-13R12 * * T-13S42 

A66T, A66PC  T-13R12 * * T-13342 

66KY  T-13R07 * * T-57S01 

73  T-13R07 * * T-57301 

74, 76, 78  T-13R07 * * T-33A91 T-57S01 

78-10  T-13R15 * * T-33A91 T-57501 

54, 56  T-13R12 * * T-57S01 

57, 57TO  T-13R19 * T-57S01 

58  T-13R19 * * T-57S01 

58(T1), 58(T2)  T-13R11 * * T-57301 

63, 66  T-13R12 * * T-57301 

70, 71  T-13R12 'ter * T-57S01 

72-C-2, 72-C-3, 
79  T-13R06 T-13C30 * * T-33A91 T-57S01 72-T-3  T-13R13 * * T-13542 

79 RC  T-13R07 * * T-33A91 T-57501 73, 73C35, 73T3B.. ¡Special T-13C27 * * T-78D46 T-81501 

79-10  T-13R15 * T-33A91 T-57S01 82. 83, 84. 85  T-13R13 * * T-33A91 T-57501 

83  T-13R07 * T-33A91 T-57S01 90  T-13R13 * T-33A91 T-57S01 

85RE, 85RX  T-13R07 * * T-57501 91, 9lC4. 9105, 
91T4   T.13R13 * * T-13841 

88, 89  T-13R07 * * T-33A91 T-57501 

97-10 (RW)  T-13R15 * * T-33A91 T-57S01 

122 Ram (KE).... * * T-29A99 T-33A91 T-57501 

126, 127, 128 NK... * * T-29A99 T-78D46 T-81501 

133, 134, 135, 136... T-13R15 * * T-33A91 T-57S01 

100, 110  T-13R09 T-13C.30 T-13C29 * T-67D78 T-13S41 

5106, 5107, 5108.... T-13R02 * T-57S01 

5109. 5111, 5112.... T-13R02 * * T-57501 

5141. 5143  T-13R02 * T-57S01 

5212, $2124, 5241, 
141 (NA)  T-13R12 * * T-57S01 5312. 53124, 5341.. T-13R02 * T-57S01 

150, 151, 152. 160.. T-13R12 * * T-57S01 6010. 6044, 7014.... T.13R12 * * T-57S01 

170  T-13R13 * * ¡Special T-57S01 7040. 7052  T-13R12 * * T-57301 

E180   T-13R00 T-13C29 T-13C29 T-29A99 T-33A91 T-57501 FREED RADIO & TELEVISION CORP. 

190  T-13R13 * er ¡Special * MRS  T-131102 T-13C.27 * * T.s7soi 
211 AC  T-13R15 * T-13S41 MB7  T-13R03 * * T-57S01 

212  T-13R13 T-13C30 * * T-13S41 MB9  T-13R04 T-13C30 * * T-33A91 T-57S01 

250  T-13R12 * * T-57501 54  T-13R02 T-13C27 * * T-57S01 

255, 265  T-13R12 * * T-57S01 55NR  T-56R01 T-13C29 T-13C29 T-29A99 T.33A91 

270, 271(NF)  T-13R12 er T-57S01 56  T-13R02 T-13C27 * * T-57S01 

290, 291, 312  T-13R15 * * T-13341 57NR  T-56R01 T-13C27 T-I3C27 T-29A99 T-29A99 * 

365, 366, 366PT.... T-13R12 * T-13342 58-59  T-13R02 T-13C27 * * T-57S01 

380  T-13R12 * * T-13342 60NR  T-56R01 T-13C27 T-13C27 T-29A99 T-29A99 

410  T-13R13 er er T-13342 66 (NR)  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 

413  T-13R14 T-13C28 * * T-13541 72-74  T-13R03 * * T-57501 

451, 454  T-13R19 * er T-13542 78NR, 79NR  T-13R06 T-13C29 T-I3C29 T-29A99 T-33A91 T-57S01 

465  T-13R12 * T-13S42 

472-CA, 472-UA.... T-56R02 * T-29A99 T-29A99 * 

475-CA, 475-UA.... T-56R02 * * T-29A99 T-29A99 * 

761(KG), 762, 764, 
766, 767  T-13R05 T-13C29 * * T-29A99 * 

1255, 1265  T-13R12 * * T-57S01 

1582, 1583  T-13813 * * ¡Special T-57S01 

FAIRBANKS MORSE & COMPANY 

80 NR  T-56R01 T-I3C27 T-13C27 T-29A99 T-29A99 ¡Special 

90  T-13R04 T-13C30 * T-33A91 T-57S01 

NR9OS  T-13R06 T-13C29 T-13C29 T-29A99 T-33A91 T-57301 

92  T-13R03 * * T-57801 

95NR  T-13R06 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 

96DC  * T-13C30 * T-33A91 T-57501 

98FE  T-13R06 T-13C30 * * T-57501 

346-4  T-13R19 * * T-57S01 

4A, 4B  T-I4R39 T-14C61 T-I3S43 354-360-360X  T-13RI2 * tr T-57801 

5A, 51I  T-13H11 te T-57301 GALVIN MFG. CO. (MOTOROLA) 

5C, 6A  T-13H12 * * T-57S01 ST  T-13R19 * T-57S01 

6C  ¡Special T-I3C27 * * T-78D46 T-81501 5T-1, ST-2. SY  T-13R12 * T-57801 

* None required. ¡ Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57802. T-13338. T-14S85 in place of T-57801; T-57A41. T-13A35 in place of T-33A91; T-5.7438. T-13A34 in place of T-29499. 
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TliORDARSON REPLACEMENT TRANSFORMER  ENCYCLOPEDIA---0 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trani. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GALVIN MEG. CO. (MOTOROLA) (Contd) GAMBLE-SKOGMO, INC. (Contd) 

5-1  T-13R19 fr * T-57S01 787  T-13R19 * * T-57501 

5-2  T-13R12 * T-57501 810  T-13R12 * T-57501 

6-1, 6-A  T-13H12 * * T-57501 864, 867A   T-I3R13 * T-57501 

6T, 6Y. 6-2  T-13R12 * T-I3S12 907  T-13R19 * * T-57501 

10-1. 10Y  T-13R13 * T-13S42 908  T-13R12 * * T-57501 

59F1  T-13R12 * * T-13542 970  T-131119 * * T-57501 

59K1, 59R2  T-13H11 * T-57501 1050  T-13R07 * * T-81D52 T-13541 

59R4  T-13R11 * * T-57501 1070  T-13R14 * T-17D01 T-57S01 

59T2, 59T4, 59T5 . . T-13R11 * * T-57S01 2078D  T-13R03 * * T-57501 

61C, 61D  T-13R19 * * T-57501 2516  T-13H05 * * T-57501 

61CA, 6IDA  T-13R19 * * T-57501 4954  T-13R 16 tr * T-13541 

69K1 early & late T-13H13 * * T-57501 GAROD RADIO CORP. 

81C  T-13R12 T-57S01 2B2, 2E12-1  T- 14H39 T-I4C61 * T-78D46 T-81501 

GAMBLE-SKOGNIO, INC. 

07A  T-13R12 * fr T-57501 25, 26. 27  T-13R12 * T-57501 

2B6, 2B6-1  T-14R39 T-14C61 * * T-78D46 T-81501 

2-0DM-5'8 

7J512-7.1574  T-13R12 * * T-57501 73. 73LW  T-13R12 * * T-57501 

2007, 2008  T-13R09 * T-57A41 T-13541 150  T-13R19 * * T-57501 

30A  T-13H12 * * T-57501 205C, 205L  T-13R11 * T-57501 

47LL. 47R, 47RL.. T-13R1.3 * * T-57501 205-1  T-13R11 T-57S01 

SIC  T-13R02 * * T-57S01 206C, 206L, 206P4 T-13R11 * * T-57501 

70  T-13H05 tr * T-57501 206-1, 250  T-13R11 * 

71C  T-13R03 * * T-57501 307, 307E  T-13R12 * it( T-13542 

72 (CH, 8, 8X) 85.. T-13R06 T-13C29 * T-57501 309 series, 380  T-13H13 * T-13S42 

425, 457  T-13R02 T-57S01 380D, 380KC  T-13R13 * T-13S42 

460  T-13R12 * * T-57501 381, 381D  T-13H13 * * T-13542 

510-511  T-13R19 * ter et T-57501 381KC  T-13R13 * * T-13542 

521  T-13R19 * * T-57501 389  T-13R20 * * T-57501 

52IZ  T-56R05 T-57C54 * T-67D78 T-13541 399  T-13H12 * * T-57501 

525  T-13R02 * * T-57S01 511A  T-13R09 * T-33A91 T-57501 

527A, 527C  T-13R19 * * T-57501 511G, 511P  T-13R09 T-13C30 * T-33A91 T-57501 

550AC  T-13H03 * * T-57501 930 series  T-13C27 * * T-33A91 T-57501 

575  T-13R02 * * T-57801 931 series  * T-I3C27 * * T.33A91 T-57501 

578  T-13R12 * * T-57501 1540  T-13H15 * * T-13541 

585, 586A, 587A.... T-13H19 * * T-57501 3012 series  T-13R14 * * T-13542 

589  T-13H19 * * T-57501 3016  T-13R16 * * T-13541 

600, 623, 645  T-13R19 * * T-57501 3109  T-13H12 * * T-57301 

648  T-13R12 * * T-13S42 4012 series  T-13H14 * * T-13542 

665, 765  T-13R19 * T.57501 4016-4   T-13R16 * tr. T-13541 

675  T-13R03 * * T-57501 4110 series  T-13R08 tr tr * T-57501 

675A, 685B  T-13R11 * et T-57501 5140  T-13R15 * * T-13541 

690B  T-13R20 T-57S01 GENERAL ELECTRIC CO. 

715B  T-13H13 tr * T-57501 T-12, T-12E  T-13H01 T-57S01 

735  T-13H12 * * T-13542 S-22, S-22A, S-22X. T-13R13 * T-57501 

740  T-13H13 * T-57501 H-31  T-13R06 T-13C30 * * T-57A42 T-57501 

750  T-13R06 * T-33A91 T-57501 H-32, T-41  T-13H07 * * T-13A36 T-57501 

76IA  T-13R13 * * T-57501 F-40  T-13H11 * * T-57501 

762  T-13H13 * * T-57501 5-42. SZ-42P  T-13R07 * T-I3A35 T-57501 

767  T-13H13 * * T-I3S42 G-50  T-13R11 * T-57S01 

770, 774  T-13R13 * * T-57501 K-50, K-50P  T-13R05 * T-57S01 

777C, 777L, 778A.. T-13H13 * * T-57S01 M-50  T-13R13 * T-57S01 

T-13R09 * * T-57A41 T-13541 49, 49M  T-13H09 * T-33A91 T-57501 

T-57501 

Tropex transformers will stay put on those tough replacement jobs. See page 32. 
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TRANSFORMER SPECIALISTS SINCE 1895 1HORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GENERAL ELECTRIC CO. (Contd) 

First Second First Second 
MODEL Power Filter Filter Audio Audio Output 

Trans. Choke Choke Trans. Trans. Trans. 

GENERAL ELECTRIC CO. (Grand) 

H-51, 11-51R  T-131I06 * ¡Special ¡Special 11-77, G-78  T-13820 * * T-57S01 

K-51, K-51P  T-131105 * * T-57S01 E-79  T-13R12 * T-57S01 

M-5I, M-51A  T-13R13 * * T-57S01 H-79  T-131120 * T-57501 

A-52, E-52, M-52... T-13H12 * * T-57S01 K-79  T-13R04 T-13C29 * * ¡Special T-13S41 

K-52  T-13R05 * * T-57S01 F-80  T-13H13 * tr T-57S01 

A-53, F-53, G-53... T-13R12 * * T-57S01 IIM80  T-13R19 * T-I3S42 

K-53, K-53M  T-13R05 * * T-57S01 I-80. K-80, K-80X.. T-13R07 * T-13A34 T-57S01 

K-54, K-54P  T-13R05 * T-57S01 E-81, F-8I  T-13R14 * * T-57S01 

A-55  T.13812 * * T-57S01 M-81  T-13R15 * * T-13A35 T-57S01 

G-55  T-13R11 * T-57S01 A-82  T-I3R13 * T-57S01 

K-S5  T-13R05 * * T-57S01 J-82  T-13R07 * T-13A34 T-57S01 

M-55, M-56  T-13H13 * * T-57S01 A-83  T-I3R13 * T-13A35 T-57S01 

G-56, G-57  T-131112 * * T-57501 J-83. I-83A  T-13R05 * * T-I3A35 T-57S01 

K-60, K-60P  T-13R04 * * T-57S01 A-85  T-13R13 * T-13A35 T-57S01 

E-61  T-13H12 * * T-57S01 F-85  T-13R13 T-57S01 

G-6I  T-13R20 * * T-57S01 G-85  T-13820 * * T-57S01 

M-61, E-62  T-13812 * * T-37501 K-85  T-131107 T-13C30 * * ¡Special T-57S01 

K-62, KZ-62P  T-13H07 * * T-57S01 M-85  T- 13H15 tr * T-13A35 T-57S01 

M-62  T-13R13 * * T-57S01 E-86, F-86  T-13R14 * T-57S01 

A-63. F-63  T-13R12 * * T-57S01 G-86 T-13H20 * T-57S01 

K-63  T-13R04 T-57S01 J-86  T-13R07 * T-13A34 T-57S01 

A-64  T-13R13 * * T-57501 M-86  T-13R15 * * T-13A35 T-57S01 

G-64  T-13R20 * * T-57S01 A-87  T-131113 * * T-13A35 T-57S01 

K-64  T-13H05 * * T-57S01 J-87, I-87A  T-13R05 * T-13A35 T-57S01 

A-65, F-65  T-13R13 * * T-57S01 F-88  T•13R13 * T-57S01 

K-65, K-65P  T-13R04 * * T-57S01 K-88. K-88X  T-13R07 T-13C30 * §Sperial T-57501 

  T-13H05 * * T-57S01 M-89  T-13H13 * * T-13A35 T-57S01 

A-66. F-66  T-13R12 * T-57S01 E-91  T-4I187 T-I3S41 

G-66   T-13H20 * T-57S01 11-91, II-91R  T-13R06 T-13A35 T-57S01 

K-66, K-66M  T.13803 * * T-57S01 F-96  T-13R13 * * T-57S01 

M-66  T-131113 * * T-57S01 G-99   T-13R20 * T-57$01 

A-67, M-67  T-13R13 * * T-57S01 J-100  T-561105 T-13C30 ¢Special T-13S41 

E-68  T-13R12 * T-57S01 E-101, E-I05  T-41187 * * T-13S41 

G-68  T-13R20 * * T-57S01 G-105, G-106  T-41187 * T-13S41 

M-68  T-13R05 * T-57S01 K-105  T-13R06 * T-13A35 T-57S01 

G-69  T-13R20 * * T-57S01 E-106  T-41187t * * T-I3S41 

M-69  T-13R13 * * T-57301 M-106  T-13R15 * * T-33A91 T-13A36 T-57S01 

A-70  T-13H12 * T-57S01 J-107, J-109  T-56R05 T-13C30 * * ¡Special T- 13S41 

F-70  T-13R13 * T-57S01 K-107  T-13R06 * * T-13A35 T-13S41 

J-70  T-13R04 * * T-13A34 T-57S01 H-116, H-118  T-13R15 * T- 13S41 

E-71, E-72  T-13H13 T-57S01 A-125  T-13H15 * * T-13S41 

H-71   T-13R06 * * ¡Special ¡Special GM-I25  T-13R16 T-I3C30 * T-13S41 

H-72  ... T-13R07 * T-57S01 M-125  T-13R15 * * T-33A91 T-13A36 T-57S01 

.1-72  T-13R05 * * T-13A34 T-57301 M-128, M-12811R.. T-13R07 T-I3C30 * T-33A91 ¡Special T- 13S41 

1173, 1177, H78  T-13H19 * * T-13S42 M-129  T-13R15 * T-33A91 T-13A36 T-57501 

F-74, A-75, F-75.... T-13H13 * * T-57S01 S-132  T-13H07 * T-33A91 T-57S01 

G-75  T-13R11 * * T-57S01 11M136  T-131t15 * tr * T-13541 

J-75  T-13R04 * T-13A34 T-57S01 GENERAL HOUSEHOLD UTILITIES CO. 

E-76  T-13H13 T-57S01 450,, (4A) 451  T-13R12 * * T-57S01 

G-76   T-13R11 * T-57S01 460X  T-13R12 * * T-57S01 

F-77  T-13R13 •:› T-57S01 460 (4B)  T-13R19 * T-57501 

* None required. ¡ Available upon special order from your distributor. Special Note: The follo.ing substitutions are made by mans service engineers because of 
preferences in mountings and sizes: T-57S02, T-I3S38, T-14S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38. T-I3A34 in place of T-29A99. 
410.00 List. Order only from your di butor. 
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TtioRDesoN REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GENERAL HOUSEHOLD UTILITIES CO. (Contd) 

461. 461X  T-13R12 * * T-57501 25, 26, 27, 28, 43, 48 T-56R01 T-13C29 T-13C29 T-29A99 T-33 

470 (4C)  T-13812 * * T-57501 110  T-13R03 * * T-57501 

500 (5A)  T-131108 * * T-57501 120, 130, 140  T-13R06 T-13C30 T-13C27 T-33A91 T-57501 

532 (511)  T-13R19 * T-57501 180. 190. 211 
(S9A. S9B) MA.... T-13R03 * T-57501 

216. 217, 219  T-13R04 T-13C29 * * T-57501 

220, (S1OA, SIOB)  T-13R04 * * T-57501 

250, 251, (A2A, S2B) T-131104 T-I3C29 * * T-57501 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Tra ns. Trans. 

GENERAL MOTORS RADIO CORP. (Contd) 

A91 T-57501 

$42 (Si) 551  T-131111 * * T-57501 

553, 555 (5L)  T-13R11 * * * * T-57501 

560  T-13R12 * * * * T-57501 

564 (5R). 566 (5S)  T-131119 * * * * T-57S01 

570. 571  T-13R12 * * * * T-57S01 

572. 573 (50)  T-13R11 * * * * T-57501 

576 (ST). 578  T-131111 * * * * T-57501 

580. 581  T-131112 * * * * T-57501 

583 (5W), 585. 586  T.131111 * * * * T-57501 

587 (5U). 589 (5P)   T-I3R12 * * * * T-57501 

599. 639 (6m)  T-131112 * * * * T-57501 

632 (6H)  T-13812 * • * T-57501 

640 (61). 641  T-131112 * * T-57501 

643  T-13R12 * * T-57501 

650 (64). 651  T-13R12 * T-57501 

661, 662  T-13R12 * * * * T-57S01 

663 (6E)  T-13R12 * * * * T-57501 

664 (6N). 660 (6C)  T-131112 * * * * T-57501 

670 (6D), 671   T-13R12 * * * * T-57501 

680. 681  T-131212 * * T-57S01 

700 (7A), 701  T-131112 T-13C29 * T-57S01 

723 (7M), 731  T-13R12 * * * * T-57S01 

733, 735  T-131212 * * * * T-57S01 

750, 751  T-131112 * * * * T-57S01 

752, 753 ( 7B), 755  T-13R12 * * * * T-57501 

760. 761 (7C)   T-13R13 * * * * T-57501 

801 (8A)  T-13R13 * 

821  T-13R13 * * T-57501 

823 (8H), 831  T-13R12 * * T-57501 

833, 835  T-13R12 * * T-57501 

861  T-131113 T-13C29 * * T-57501 

871 (8E)  T-13R14 * * T-33A91 T-57501 

901 (9A), 902  T-131108 T-I3C29 * T-33A91 T-57501 

941 (9E)   T-13813 * * T-33A91 T-57S01 

1067 (10D)  T-13R14 * T-33A91 T-57S01 

1091 ( 10G)  T-13R15 * * T-57S01 

1151 ( 11A. 11Bj 11 .2 T-13R09 T-13C30 * T-17D01 T-13S41 

1162  T-131109 T-13C30 * * T-17D01 T- 13S41 

1171  T-13R15 * • * T-81D52 T-13S41 

1191 ( 11G), 1191B  T-13R13 * • * T-33A91 T-57S01 

T-57501 

1181 ( 1111), 1183, 
1185  T-13R15 * T-57S01 

1241  T-131115 * it( T-81D52 §Special 

1291, 1297 (12B)... T-13R15 * T-13541 

1541  T-I3R16 T-13C30 * * T-17D01 T-13S41 

GENERAL MOTORS RADIO CORP. 

252 (S3A. S3B).... T-13R06 T-13C30 T-13C27 * T-57A42 T-57S01 

253. 254, 255  T-13R06 T-I3C30 T-13C27 * T-57A42 T-57501 

257, 258  T-13R06 T-13C30 T-13C27 * T-57A42 T-57501 

292, 293 (S4A, S4B) T-13R06 T-13C30 T-I3C27 

A5003  T-561103 T-13C29 T-13C29 T-29A99 T-33A91 T-57501 

-tr T-57A42 T-57501 

A5005    T-131106 T-13C30 * * T.33491 T-57501 

5065AC  T-56R01 T-13C28 T-13C28 T-29A99 T-29A99 T-18C92 

5069. 5080  T-561101 T-I3C29 * T-29A99 T-33A91 §Special 

5091  T-56R03 T-13C29 T-13C29 T-29A99 T-33491 T-57501 

GILFILLAN BROS. 

5B8, 5G8. 558  T-13R12 * * T-57501 

5Si  T-13R19 * * T-57S01 

6C. 6T  T-13R03 Ir Ir Ir • T-57S01 

6X8  T-13R12 * * T-57S01 

7T8  T-13R13 * • T-57S01 

8C, 8T  T-13R04 Ir Ir * T-33491 T-57501 

8C8, 8T8  T-13R12 Ir Ir Ir * T-57501 

33. 35  T-131100 T-13C29 * T-29A99 T-33A91 T-57501 

42A  T-13R19 * T-57501 

43A  T-131101 * * T-57501 

47, 50  T-13R04 * T-33A91 T-57501 

524, 544  T-131112 * * T-57S01 

56S  T-13R11 * * * * T-57501 

62BX, 63, 63BX  T-131112 * * * * T-57501 

63X  T-13R12 * * * * T-57501 

78B, 78X  T-13R12 * * * * T-57501 

100  T-13R04 T-13C29 T-13C29 * T.29499 T-57501 

105, 106  T-131104 T-13C29 * T-57501 

116B. 1I6X, 11711.. T-131115 T-13C29 

117X  T-131115 T-13C29 * * * T-57501 

402T   T-131111 * * * * T-57501 

410, 412T  T-13R01 * * * * T-57501 

501T  T-131112 * * * it,.. T-57501 

510  T-131101 * Ir * T-57501 

* T-57501 

-A-

515  T- 13K12 •er li iz 

520  T-13R01 * * * * T-57501 

521TC, 525  T-13R12 * * * * T-57501 

615, 625    T-13R03 T-13R03 * * * * T-57S01 

711T  T-13R12 * * * * T-57S01 

715, 725  ... T-13R13 * * * -33A91 T-57S01 

-,,- ..... -.- T.S7S01 
731 

815, 825  T-131204 * * T-33A91 T-57501 

A  T-13R06 T-13C30 T-74C30 * T-33A91 T-57501 831TC  T-131112 * * * T-57501 

Dual Tone Control permits changing audio frequencies to suit every requirement. Fully described in Thordarson Amplifier 
Guide No. 346. Postpaid 15 cents. 
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TRANSFORMER SPECIALISTS SINCE 1895 ItiORDARSON 

C MODEL 
Firi-i Second Firm Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GILFILLAN BROS. (Contd) GRIGSBY-GRUNOW CO. (Contd) 

1131C  T-13515 * * ¡Special T- 13A36 T-57S01 330, 331, 336  T-13R03 * * T-S7S01 

1331C   T-13R14 * * T-13A36 T-57S01 351, 352, 353  T-13R04 * T-13A35 T-57S01 

A. II. GREBE olt CO. 360, 363  T-13R06 * * T-13541 

AH1  T-56R05 T-13C28 * T.57A42 T-57S01 370, 371, 373  T.131103 * T-57S01 

HS3  T-13R03 * T-57S01 390, 393  T-13R04 * * T-67D47 T-57301 

IIS4, (1 pentode)... T-13R04 T-13C29 * T-57S01 440  T-13R11 * T-57S01 

11S4 (pp 45 or 47).. T-13R06 T-13C30 * * T.57A42 T-57S01 460. 461. 463  T-13R03 * er T-57801 

SK4  T-13R06 T-13C30 * * T.57A42 T-57S01 500  T-13R12 * * T-57501 

AC7  T-56R01 T.13C29 * T-29A99 T-29A99 * 560.566  T-13R12 * * T-57S01 

IIS7, HS8  T-13R04 T-13C29 T-57S01 570  T-I3R03 * T-57S01 

US11. 11S12  T-13C30 * * T-33A91 T-57301 800.998  T-13R04 * * T-67D47 T-57S01 

89  T-13R04 * * T-57S01 GULBRANSEN CO. 

111B  T-13807 T-67C49 * * T-67D78 T-13541 10, 13  T-13R05 * 'Cr T-57S01 

GRIGSBY-GRUNOW CO. (See also Majestic) 

15, 15B  T-131103 * * T-57801 

20, 21, 22, 23  T-13R07 T-13C30 T-13C30 * T.57A42 T-57S01 

25, 25B  T-56R05 T-13C30 T-74C30 * T-74A31 T-57S01 
T-74C30 

30  T-13R06 T-13C29 * * T.57A42 T-57S01 

31  T-13R05 T-13C29 * * T.57A42 T-57S01 

35  T-56R05 T-13C30 * * T.57A42 T-57S01 
T-74C30 

23  T-13R06 T-13C30 * * T-33A91 T-57S01 

60 Champion Jr., 63 T-13R04 * * T-33A91 T-57S01 

160, 161  T-13R06 T-13C29 * * T-33A91 T-57301 

200, 291, 292, 295.. T-561103 T-13C29 * T-33A91 T-57S01 

352  T-13R02 * T-57S01 

872  T-13R03 * * T-57S01 

9950  T-56R03 T-I3C29 * * T-33A91 T-57S01 

THE HALLICRAFFERS, INC. 

44. 49  T-13R11 * * T-57S01 5T   T-13R12 * * T-57S01 

50  T-13R06 T-13C29 * * T.57A42 T-57S01 118PA  T-13R19 * * ¡Special 

51  T-13804 T-13C28 * * T-57A42 T-57S01 S8A, S9, SK9  T-13R13 T-13C30 * T-57S01 

52  T-13R06 T-13C29 * * T.57A42 T-57S01 SIO  T-131112 * * T-57S01 

55  T-13R12 * * T-57S01 SI 1 Super Sky Rider T-13RI4 T-13C30 * * T-33A91 * 

56, 57, 58  T-13R03 * * T-57S01 S12 Comm. Sky.... T-131114 T-13C30 * * T-33A9I * 

59  T-131112 * * T-57501 S14 Sky Chief, 
Sky Buddy  T-131112 * * T-57501 

60  T-56R05 T-13C30 T-13C29 * T.57A42 T-57S01 

70  T-56R01 T-13C29 * T-29A99 T-33A91 T-57S01 
S15 Sky Challenger. T-13R13 T-13C28 

SX16 Super Sky 
71. 72  T-56R01 T-13C28 * T-29A99 T-33A91 T-57801 Rider 38  T-13R14 T-13C30 * * T-33A91 * 

75  T-13R02 * * T-57801 SX17  T-13R14 T-13C30 * T-33A91 T-13S41 

77  T-13R03 * * T-13S41 Sl9R Sky Buddy... T-13R19 * * T-57S01 

85, 86  T-131104 * * T-67D47 T-57S01 SX23, SX24  T-13R12 * T-57S01 

90. 9013  T-13R07 T-13C30 T-13C30 * T-57A42 T-57S01 HAMMARLUND MFG. CO. 

91. 92, 93  T-13R04 T-13C30 * * T.57A42 T-57S01 Comet Pro at'd Xtal T-131104 T-13C29 T- 13C29 

100B  T-131107 T-13C30 T-13C30 * T.57A42 T-57S01 Comet Pro Dec. '31 T-13R05 T-13C29 * T-57S01 

101, 102, 103  T-13R04 T-I3C30 * * T.57A42 T-57S01 HOWARD RADIO CO. 

130A, 131, 132  T-13R07 T-13C30 T-13C30 * T.57A42 T-57S01 AYH. EX (Dual 
Range)  T-13R06 T-13C30 * * T-33A91 T-57S01 

150, 151, 153, 154, 
155, 156  T-13R03 * * T-57S01 D. F Radio 

D, F Audio Amp.... T-13R13 * * T-57S01 
159  T-13R12 * * T-57S01 

160  T-56805 T-13C30 T-13C29 T.57A42 T-57S01 

194  T-13R11 * T-57S01 

195  T-13R02 T-57S01 

200, 201, 203, 204.. T-I3R04 T-13C29 * * T-57S01 

210, 211, 214, 215.. T-13R06 T-13C30 * T-74A31 T-57S01 

230, 233  T-13R04 * * T-57S01 

251, 251B, 253, 253B, 
254, 254B  T-13R04 T-13C30 * * T-13A35 T-57501 6B, 6BA, 7BT  T-14R39 T-14C63 * T-78046 T-81S01 

H  T-13R05 T-13C29 * T-33A91 T-57501 

SG "A"  T-13R06 T-13C30 * T-57A42 T-57S01 

SG "B," O  T-131105 T-13C29 * * T-29A99 T-57S01 

SG "C"  T-13R06 T-13C30 * * T-57A42 T-57S01 

SG"T"  T-13 R05 * T-57S01 

X2, X3  T-13R12 T-13C29 * * T-57S01 

Z4  T-13809 * * ¡Special T-57501 

310A, 310B, 311, Green Diamond "8" 
314. 315  T-13R03 * * T-57301 (71's)  T-56R01 T-13C29 * T-29A99 T-33A9I T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57302. T-13S38, T-14S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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ItIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

PON« Filter Filtcr Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

HOWARD RADIO CO. (Contd) 

Green Diamond 
(45's)  T-56R03 T- 13C30 T-29A99 T-33A91 T-57301 

X8  T-13R12 T-13C29 * T-57301 

R9  T-13R14 T-I3C30 * * T-33A91 T-57501 

20, 25, 32  T-13H05 T-13C29 * • T-33A91 T-57301 

35, 40  T-13R05 T-13C29 * * T-33A91 T-57501 

67C, 67T, 68  T-13R12 * * T-13542 

77C, 77T  T-13H12 * * T-57301 

99C. 99T  T-13R14 * * T-57S01 

118, 218  T-13R14 * * T-57301 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

COLIN B. KENNEDY CORP. (Contai) 

60  T-56R01 T- 13C29 T-13C29 T-29A99 T-29A99 

62. 62A  T-13R06 T-13C30 * * T.33A91 T-57501 

63, 63A  T-13R02 * * * T-57501 

80  T-56R01 T-13C29 * * T-17301 

563A  T-13R02 * * * T-57501 

8268  T-13R05 * * * T-3 A91 T-57301 

882-62D  T-13R06 * * * T-3 A91 T-57301 

882.64ç  T-I3R06 * * * T-3. A91 T-57501 

KOLSTER RADIO INC. (Brandon) 

A-1  T-13R05 

218  T-13R13 * * T-57301 61, 6K, 6L, 6M, 6R T-56R01 T-13C29 T-13C28 T-29A99 T- 18C92 

220, 225. 2253  T-13H19 * * T-57501 B10, 1311. B12  T-13H09 ¡Special T-13C28 T-29A99 T-33A91 

240-1, 240-2  T-13R19 * * T-57501 B15, B16  T-13R00 T-13C29 * T-33A91 T-33A91 T-57301 

250, S250  T-13R19 * * T-57301 3.20, 3.21, 3.22. K23 T-56R01 T-13C29 T-18C92 T-29A99 T-2 A99 T. I 8 C92 

256, S256  T-13R12 * * T-13342 3.25. 3.27. 3.37  T-56R01 T-13C29 T-I8C92 T-29A99 T-29A99 T-18C92 

E256, 260. S260.... T-13R19 * T-57501 

266  T-13R12 * * T-57501 

268, 275C, 275T.... T-13R12 * * T-13342 

280  T-13R12 * ler T-13342 

300  T-13R19 * * T-57301 

301, 303  T-13R12 * * T-13342 

302$. 302APC  T-13R12 * * T-13342 

305, 306. 307  T-13H11 * T-57S01 

3.43, K43A  T-13H06 T-13C30 * T-29A99 T-33A91 T-57301 

3.60  T-13R07 T-13C29 * * er T-57301 

3.70  T-13H07 T-13C29 * * * T-57301 

3.73  * T-13C27 * * tr T-57301 

80  T-13R07 T-13C27 * * T-33A91 T 57301 

3.83  * T-13C30 T-13C29 * T-34A91 T-57301 

90  T-13R07 T-13C27 * * T-33A91 T-57301 

K93  * T-13C30 T-13C29 * T-33A91 T-57301 

318  T-13R13 * * T-13341 3.110. 3.120. K122.. T-13R03 * * T-57301 

318D  T-13H11 * * T-13341 3.130, 3.132  T-13R06 * * T-33A91 T-57301 

325  T-13R13 * * T-13341 3.140. 3.142  T-13H06 * T-33A91 T-57301 

325D  T-13R11 * * T-13541 MAJESTIC RADIO & TELEVISION CO. 

368  T-13R12 * * T-13S42 1A50 series  T-131119 * * T-57301 

375  T-13H12 * * T-13542 IA59, 1A59B, PIA59 T-13R19 ler * T-57301 

377  T-13R19 * * T-57501 11359, P1B59B  T-13R19 * T-57301 

400  T-13R13 * • * T-13341 2A50 series  T-13R19 * * T-57301 

400X  T-13R14 * * T-13341 3C70. 3C80  T-13H11 

425  T-13R15 * * T-74C30 T-13541 

* T-57301 

3SC80  T-13R11 * T-57301 

430  T-13H11 * T-57301 3C90  T-131112 

438  T-13H20 • * T-57301 

* T-57501 

5BDA, 5BEA  T-13R19 * * T-57301 

468  T-13R20 * * T-57501 56, 62A  T-13R19 * * T-57501 

518  T-13R14 * * T-13541 65, 66  T-13R12 * * T-57801 

520  T-13R15 * T-13541 67, 68  T-13R20 * * T-57501 

525  T-13R16 * * T-13542 75, 76   T-13R12 * * T-57301 

568  T-13R14 fr fr fr * T-13541 85. 86  T-13R14 * * T-57501 

1626  T-13R12 * * T-13542 511, 511A. 519P.... T-13R19 

COLIN B. KENNEDY CORP. 

tr T-57301 

551, 620  T-13R19 * T-57301 

10  T-13R06 T-13C30 * T-29A99 1 -33A91 T-57301 639. 6398  T-13R19 * * T-57S01 

20  T-13R05 T-13C29 * * T-33A91 T-57301 650  T-13H12 * * T-57301 

26  T-13R06 T-I3C30 * fr * T-57501 739, 750  T-13R12 * * T-57301 

30, 32  T-13R06 T-13C30 * T-29A99 T-33A91 T-57301 850  T-13R14 * * T-57301 

42, 42B  T-13R05 * fr fr * T-57301 939  T-131113 * 

50 

* T-57501 

T-13H03 * * T-57501 1050  T-13R15 * fr * T-17D01 T-13341 

52  T-13R04 * T-33A91 T-57801 1056X  T-13R20 * * T-57501 

55  T-13R01 * • * T-57501 1058X  T-13R20 * * T-57501 

56  T-13R04 * T-33A91 T-57501 1250  T-13R15 * * T 7D01 T-13841 

Complete instructions and diagrams for building amplifiers. Thordareon Amplifier guide No. 346, post-paid 15 cents. 
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TRANSFORMER SPECIALISTS SINCE 1895 ltiORDARSON 

o 

C 

C 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MAJESTIC RADIO á TELEVISION CO. (Contd) 

1356X  T-I3R15 * T-I3S41 

1870  T-13H20 * et * T-57S01 

MONTGOMERY WARD & CO. 

04WG-725  T-I3R19 * * T-57S01 62-194  T-13H09 * * T-33A91 T-57S01 

11  T-56R05 T-I3C30 * T-57S01 62-196  T-13R13 * * T-57301 

15. 16  T-13H02 * et T-57801 62-206, 62-216  T-13R09 * * T-33A9I T-57S01 

17  T-I3R06 * * T-57S01 62-218  T-13R09 * T-33A91 T-57S01 

21, 22  T-13R06 T-13C29 * * T-33A91 T-57801 62-226, 62-228  T-13R12 * * T-57S01 

62-010  T-13R03 T-13C28 * T-33A91 T-57S01 62-232  T-I3R04 T-13C29 * * T-33A91 T-57801 

62-020  T-13R06 T-13C29 T-18C92 * T-33A9I T-57S01 62-233, 62-235  T-13R12 * * T-57S01 

62-030, 62-040  T-13R04 T-13C29 * * T-33A91 T-57S01 62-248. 62-259  T-13R12 * * T-57S01 

62-060, 62-070  T-13R02 T-I3C28 er T-57301 62-261  T-13R14 * * ¡Special T-57801 

62-7, 62-8  T-13R05 * * T-57S01 62-267  T-13R12 * T-S7S01 

62-9  T-13R06 * * T-33A91 T-57301 62-274. 62-276  T-13H19 * * T-57S01 

62-14  T-56R05 T-13C30 * * T-57S01 62-277  T-13R12 * * T-57S01 

62-20  T-56R05 * * T-57801. 62-280  T-14R39 * * T-57S1.11 

62-25  T-56R05 * T-57S01 62-288  T-13R19 * * T-57S01 

62-26  T-56R05 * T-57S01 62-290  T-13R19 * T-57S01 

62-29  T-56R02 * * T-57S01 62-297  T-13R12 * * T-57S01 

62-30  T-13H06 T-I3C29 / * * T-33A91 T-57S01 62-301. 62-301X.... T-13R13 * T-13841 

62-34  T-13R03 T-13C29 * et et T-57S01 62-304  T-14R39 T-14C63 * * T-13343 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Out put 
Trans. Choke Choke Trans. Trans. Trans. 

MONTGOMERY WARD & CO. (Cozad) 

62-185. 62-187, 
62-190  T-13R13 T-57S01 

62-193  T-13H13 * * T-57S01 

62-38, 62-40  T-56R05 * * T-33A91 T-57S01 62-306  T-13R19 * * T-57301 

62-PC43  T-13R02 * T-57S01 62-307  T-13H11 * * T-57801 

62-50  T-56R05 * * T-33A91 T-57S01 62-308  T-13HI2 * * T-57801 

62-70. 62-70X  T-13R05 * * T-57S01 62-309  T-13R13 * * T-57801 

62-72X  T-13R05 * * T-57301 62-311  T-13R14 * * ¡Special T-57S01 

62-97. 62-97X  T-13R02 * T-57301 62-315  T-13R19 * er T-57801 

62-99, 62-99X  T-13R02 * * T-57801 62-316  T-13R11 * * T-57301 

62-101, 62-101X.... T-13R04 T-13C29 * * T-33A91 T-57501 62-318  T-13R12 * * T-57501 

62-103, 62-105  T-13R13 * * T-57501 62.321. 62-451  T-13R12 * * T-57801 

62-106. 62-107  T-13R07 T-13C30 * T-33A91 T-57501 62-323  T-13R20 * * T-57501 

62-121  T-13R07 T-13C30 * * T-33A91 T-57S01 62-324  T-13H20 * * T-57S01 

62-131  T-13R13 * * T-57S01 62-345  T-14H39 T-I4C63 * * T-13843 

62-132  T-13R09 * * T-33A91 T-57801 62-346, 62-350  T-13R19 * * T-S7S01 

62-133  T-13R13 * * T-57301 62-347  T-13R12 * * T-57301 

62-135  T-13H02 * * T-57301 62-351, 62-352  T-13R19 * * T-57S01 

62-140, 62-140X.... T-13R02 * * T-57301 62-357  T-13R12 * * T-57301 

62-142  T-13R13 * ey T-57S01 62-361, 62-362  T-13H11 * * T.'S:SOL 

62-144  T-13R13 er * T-57301 62-367  T-13 R12 * * * T-57301 

62-147  T-13R12 * * §Special T-57S01 62-370  T-13R19 * * T-57301 

62-148, 62-148X.... T-13R02 * * T-57S01 62-372  T-13H11 * * T-57S01 

62-150  T-13R02 * * T-57301 62-380  T-13R19 * * T-57301 

62-152  T-13R12 * * T-57801 62-390  T-13R11 * * T-57301 

62-154  T-13R02 * * T-57801 62-401. 62-402  T-13R13 * * T-13341 

62-156  T-13H12 * •itt * T-57801 62-403  T-13R15 * * T-13841 

62-164  T-131112 * * T-57801 62-404  T-14R39 T-14C63 * * T-13343 

62-173. 62-175  T-13R13 * * T-57S01 62-406  T-13H19 * * T-57S01 

62-176  T-13H13 * * T-57801 62-407  T-13R11 * * T-57801 

62-177  Ta3R12 * * T-57301 62-408  T-13R12 * * T-57801 

62-179  T-13R09 * * T-33A91 T-57301 62-411  T-13H14 * * ¡Special T-57S01 

62-181  T-13R04 T-13C29 * * T-33A91 T-57801 62-415  T-13R19 * * T-57801 

* None required. ¡ Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57802, T-13338, T-14S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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TtIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MONTGOMERY WARD & CO. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MOTOROLA (See Galvin Mfg. Co.) 

62-416  T-I3R11 * * T-57S01 PHILCO RADIO & TELEVISION CORP. 

62-418  T-13R12 * * T-57501 

62-425  T-13R19 * * T-57501 

62-445, 62-455  T-13H19 * T-57501 

62.449 .  T-13R13 * * T-57501 

62-457  T-13R12 * * T-57501 

62-465  T-14H39 T-14C63 * T-13543 

62-467  T-13R12 * * T-57501 

62-471, 62-472  T-13R19 * * T-57501 

62-473  T-13R13 * * T-13842 

62-475, 62-476  T-13R19 * * T-57501 

62-479  T-13R19 * * T-57501 

62-490  T-13R11 * * T-57501 

62-497  T-13R12 * * T-57501 

62-500, 62-601  T-13R19 * T-57501 

62-606, 62-616  T-13R19 * * T-57501 

62-700  T-13R19 * * T-57S01 

62-701, 62-702, 

62-703  T-13R11 * * * * T-57501 38-22, 38-23  * T-14C63 * * T-33A91 T-13S41 

62-704  T-13R20 * * * * T-57501 39-55  T-13R14 * * * * T-57501 

62-712  T-13R20 * * * * T-57501 39-116  T-13R15 * * * * T-57S01 

62-900  T.13R11 * T-57S01 39-117  T-13R11* * * T-57501 

62-1100, 62-1101.... T.13 R13 * * T-13541 39-119  T-13H19' * * T-57501 

62-1611  T.13R06 * * T-57501 39-770  T-13R15 * * T-57501 

62-1711  T.I3R06 * * T-57501 

5  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 T-18C92 

12TP  T-13R11* * * T-57S01 

14. 15  T-13R15 T-13C30 * * T-81D42 T-57S01 

16, 17  T-13R16 T-13C30 * T-81D42 T-57501 

18  T.13R15 T.13C30 * * T-811342 T-57501 

19  T-13R13 * * T.57501 

20, 20A  T-13R00 T-13C29 * T-33A91 T-57501 

21  T-13R04 T-13C30 * * ¡Special §Special 

22L  T-13R13 * * T-57S01 

23X, 29  T-13R14 T-13C30 * * T-33A91 T-57S01 

37-62  T-13R12 * * T-57501 

37-84  T-13H12 * * T-57S01 

37-93  T-13R12 * * T-57501 

37-600  T-13R12 * * T-57501 

38-7, 38-8  T-13R12 * T-57501 

38-9, 38-10   T-13H12 * * T-57501 

38-15  T-131111 * * T-57S01 

62-1838  T-13R06 * T-57501 

93B11-7111B  T-13R20 * * T-57S01 

93BR-391A  T-13R20 * T-57801 

93BR-714A  T-13R20 * T-57501 

93BR-715B 

93BR-716A  T-13R20 * * * * T-57501 40-507  T.13R11 * * * * T-57501 

93B11-717A  T-13R20 * * * * T-57501 40-510  T-13R14 * * * * T-57501 

93BR-1201A  Ta3R14 * * * * T-57501 40-516  T-13R14 * * * * T-57501 

93 WG-382  T-13H12 * T-13542 40-525  T-13R12* * * T-57501 

93WG-800  T-13H12 * * T-57501 43  T-13R13 T-13C28 * T-33A91 T-57501 
93WG-801, 

93 WG-802, 47  T-13C29 * T-33A91 T-57501 93 WG-805, 

40-130, 40 135  T-13R20* * -te T-57S01 

40-140, 40.145  T-13R20* * T-57501 

40-165  T-13H11' * * T-57501 

40-205  T-13H15 * * T-57501 

40-216  T-13R15 * * T-57S01 

40-503. 40-506  T-13R12* * * T-57501 

93WG-1000, 
93WG-1001  T-13R15 * * T-13541 50, 50A  T.13R03 * * T-57501 

93WG-1103, 51, 51A, 52   T-13R03 * T-57501 
93WG-1104  T-13R12 * * T-57501 

811, 1111, 1238  T.13R06 * * T.57501 

1355  T.13R06 T.I3C30 * * T-33A91 T-57501 

1800  T.56R02 T-13C28 * * T-57501 

1955  T.13R06 T.13C30 * * T-33A91 T-57S01 

2822,2827,2895 
2897   T.13R05 T.13C29 * * T.33A91 T-57501 

2955X. 2957X  T-131106 T-13C30 T-33A91 T-57S01 

3035. 3037, 77A, 78  T-13R06 T-13C30 * * T-33A91 T-57501 

3065, 306'  T.131104 T-13C29 T-33A91 T-57S01 80, 81  T-131112 * * T-57S01 

49  * T-13C28 T-13C28 T-33A91 T-57501 

57. 58, 59  T-13R12 * * T-57801 

60   T-13R13 T-13C30 * * T-57S01 

65  T-13R06 T-13C29 T-74C30 * T-57A42 T-57801 

66  T-13R13 T-13C30 * * T-57S01 

70, 70A  T-13R05 T-13C29 * * T-57S01 

71  T-13R13 T-13C28 * * T-33A91 T-57S01 

76, 77  T-13R06 T-13C30 * T.33A91 T-57501 

10,000  T-13R05 T-13C29 T-29A99 T-33A91 T-57S01 
82  T-56R01 T-13C28 * T-29A99 T-33A91 T-57S01 

11.000, 14,000  T.131104 T-13C29 * * T-33A91 T.57S01 84  T-13R12 * * * * T-57501 

62,000  T-13R04 T-13C29 * * T-33A91 T-57801 86  T-56R01 T-13C28 * T-29A99 T-33A91 T-57501 

End your transformer troubles by using Tropex Transformers. See page 32. 

*Disregard 5 volt winding. 16 



TRANSFORMER SPECIALISTS SINCE 1895 IliORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

PHILCO RADIO & TELEVISION CORP. (Conte!) PILOT RADIO 8; TUBE (Contai) 

87  T-56R03 T-13C30 T-13C28 T-29A99 T-33A91 T-57S01 T-122  T-13R11 * T-57501 

89  T-13R13 * T-57501 K111, Power Pack.. T-56R01 T-13C29 T-13C29 

90. 90A  T-13R06 T-I3C30 * * T-33A9I T-57S01 114, 115  T-13R16 T-75C49 * * T-17D01 T-13S41 

91  T-13R15 T-13C30 * * T-81D42 T-57S01 K122  T-13R00 T-13C39 T-13C27 T-29A99 7-33A91 T-57S01 

95. 96, 96A  T-13R06 T-I3C30 * T-33A91 T-57S01 K126, K128  T-13R06 T-13C30 T-13C28 T-33A91 T-57301 

97, 98  T-13R14 T-13C30 * * T-33A9I T-57S01 KI36  T-13R05 T-13C29 T-13C29 T-29C27 T-33A91 T-57S01 

107  T-13R19* * * T-57S01 SI48  T-13R03 * T-57S01 

Ill, 111A  T-13R07 T-13C30 * * T-33A91 T-57S01 S155, S155A, S155B, 
S155F, CI57, T-13H05 T-13C29 * * T-29A99 T-57501 

112, 112A  T-13R07 T-13C30 * * T-33A9I T-57S01 CI57A, C15713. C157F 

116B  T-13R16 T-I3C30 * * T-8ID42 T-57S01 S162, S164  T-13R03 * * T-57S01 

118  T-13R15 T-I3C30 * T-81D42 T-57S01 C165  T-13R03 * * T-57S01 

144  T-13R13 * * T-57S01 183, 185  T-13H12 * el( T-57S01 

200X, 201  T-13R16 T-13C30 * T-81D42 T-57S01 193, 195  T-13R12 T-57S01 

211, 211A  T-13R07 T-13C30 * T-33A91 T-57S01 213. 215  T-13R13 * * T-57501 

212, 212A  T-13R07 T-13C30 * * T-33A91 T-57S01 293. 295, S295  T-13R12 * * T-57S01 

220, 220A  T-13R00 T-13C29 * * T-33A91 T-57S01 364, 365  T-13R15 * T-57S01 

245  T-13R12 * * T-57S01 S393, 395   T-13R 12 * T-57S01 

264, 265  T-13R13 * * T-57S01 403, 405  T-13R12 * T-57S01 

270, 270A  T-13R05 T-13C29 * T-57S01 11554. 11555  T-13H12 T-57S01 

296, 296A  T-13R06 T-13C30 * * T-33A91 T-57S01 BG562, BG563  T-13R12 T-57S01 

370, 470, 470A  T-13H06 T-I3C30 * * T-57S01 G576. G577  T-13R12 T-57S01 

503  T-13R14 T-13C30 * T-17D01 T-57S01 G584, G585  T-13R14 * * T-13S41 

504, 505   T-13H13 * T-57S01 11664, 11665  T-13H12 * * T-57S01 

507  T-13R15 T-13C30 * T-81D42 T-57S01 G752, G753  T-13R11 * * T-57S01 

509  T-13H16 T-I3C30 * * T-81D42 T-57S01 1010  T-13R03 * * T-57S01 

511  T-56R01 T-13C29 T-I3C29 T-29A99 T-33A91 ¡Special T-1664, T-1764  T-13R11 * * T-57S01 

570  T-13R07 T-13C29 T-57S01 T.1854  T-13R11 T-57S01 

600, 610  T-13H12 * * T-57501 R. C. A. MFG. CO., INC. 

620, 625  T-13R13 T-57S01 AVR-1  T-13R06 T.13C30 * T-67D47 T-13541 

630, 635  T-13R13 * T-57S01 HF-1  T-13H14 * * T-57501 

640  T-13R14 T-13C30 * * T-33A91 T-57S01 R4  T-13R04 * T-29A99 T-57S01 

641  * T-13C28 * * T-33A91 T-57S01 5QI, 5Q2  T-13R12 * * T-57S01 

645  T-13R14 T-13C30 * * T-33A91 T-57S01 504. 505 series  T-13H12 * T-57S01 

650  T-13R15 T-13C30 * T-81D42 T-57501 R-5, R-5X  T-13H02 * * T-57S01 

651  * T-13C28 * * T-33A91 T-57S01 ST, 5T-1. T5-2  T-13H12 * * T-57501 

655, 660, 665  T-13R15 T-13C30 * * T-81D42 T-57S01 5T-4, 5T-5, 5T-6... T-13R12 * * T-57S01 

PILOT RADIO & TUBE ST-7, 5T-8, 5U  T-13R12 * et T-57501 

PE6SG  T-13R00 T-13C29 T-13C27 T-29A99 T-33A91 T-57501 C6-2. C6-12  T-13R12 T-57S01 

7, 8, L8  T-13R03 * * T-57S01 6K, 6K-2, 6K-3 .... T-13R12 * * T-57S01 

10, 12, 20  T-13R03 * T-57S01 6Q1, 6Q4  T-13R13 * * T-57S01 

31  T-13R01 * * T-57S01 6Q8  T-13H12 * * T-57501 

39  T-13H03 * * T-57501 116  T-13H04 * T-29A99 T-57S01 

41  T-13R01 * * T-57S01 6T, T6-1, 6T-2  T-13R12 * * T-57S01 

X41  T-13H11 * * T-5760I 6T5, T6-9, T6-11... T-13H12 * * T-57S01 

43  T-13R02 * * T-57501 C7-6, C7-14  T-13H12 * T-57801 

45  T-13H11 * * T-57S01 D7-7, 7K, 7K1  T-13R12 * * T-57501 

53, 55  T-13H12 * * T-57S01 R7A  T-13H04 * * T-33A91 T-57S01 

63, X63. X65  T-13R12 * T-57S01 R7DC  T-13C29 * T-33A91 T-57S01 

81, 84  T-13R03 * * T-57S01 7T, 7T1, T7$ . T-13R12 * * T-57301 

T-102  T-13R11 * T-57S01 7-11, 7-26  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 * 

103, 105, X105  T-13R12 * T-57S01 T7-12. 7U, 7U2..... T-13R12 T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sises: T-57502, T-13S38, T-14S85 in place of T-57S01; T-57A41„ T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99 
•Disregard 5V winding. 

17 



ItiORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

  e 
MODEL 

First Second First Second 
Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

R. C. A. MFG. CO., INC. (Contd) R. C. A. MFG. CO., INC. (Contd) 

C8-15, C8-17  T-13R12 * T-57S01 TB-28-MIT-13R06 * et T-57A41 T- 13S41 

C8-19, C8-20  T-13R12 * T-57S01 25-DC  * T-13C28 * * T-33A91 T-57S01 

D8-28, 8K  T-13H12 * * * * T-57S01 U25, U26  T-13R12 * * * * T-57S01 

8K11  T-13R13 * * * * T-57S01 A-28-P  T-13R02 * * * * * 

8Q2, 8QU5C., R-28  T-13R03 T-13C28 * * * T-57S01 
8QUSM  T-13R13 * * * * T-57501 

8Q4  T-13R13 er T-57S01 

8T  T-13R12 * T-57S01 

8T2, 8T11  T-13R13 * * T-57S01 

T8-14, T8-16  T-13R12 * T-57S01 

8U, 8U2  T-13R13 * * T-57S01 

C9-4, C9-6  T-13R12 * * T-57S01 

CRD 9  T-13R06 T-13C30 * * T-33A91 T-13S41 

D9-19  T-13R12 T-57S01 

9K1  T-13R13 * T-57S01 

9K2  T-13R12 * * T-57S01 

9K3  T-13R14 * * T-13342 

9Q4  T-13R14 * * T-57S01 

9T  T-13R14 * * T-57S01 

T9-9, T9-10  T-13R12 * * T-57S01 

9 tube AW  T-13R06 T-13C28 * * T-67D47 T-57S01 

R9DC  * T-13C29 * * T-33A91 T-57S01 

9U, 9U2  T-13H14 * * T-13542 

10K  T-13R14 T-13C30 * * T-13S42 

10K1  T-13R14 et * T-13S42 

10T  T-13R14 T-13C30 * * T-13S42 

T10-1, T10-3  T-13R14 * * T-811352 T-57301 

U10  T-13R12 * * T-57S01 

U12, U20  T-13R12 * * T-57S01 

D11-12  T-13R15 * * T-57A41 T-74D32 T-13S41 

R11  T-13R07 T-13C30 * * T-33A91 T-57S01 

C13-2  T-13R15 * T-57A41 T-74D32 T-13341 

Radiola-62  T-13R00 T-13C29 T-13C29 * T-29A99 T-57S01 C15-3  T-13R15 * * T-57A41 T-74D32 T-13S41 
T-18C92 

15U  T-13R09 T-67C49 * * T-33A91 T-57S01 PG63  T-13R04 T-13C30 et et T-671347 T-13S41 

16K, 16T3  T-13R12 * * * * T-57801 T63, T64, T65  T-13R12 * * * * T-57S01 

16T2  T-13R13 * * * * T-57S01 66  T-13R07 T-13C30 * * ¡Special T-57S01 

16T4  T-13R12 * * * * T-57S01 R70  T-13R03 T-13C29 * * T-29A99 T-57S01 

RE 16A  T-13R04 * * * T-33A91 T-57S01 R71, R72  T-13R05 T-13C29 * * T-29A99 T-57S01 

17K, 18T  T-13R13 * * * * T-57S01 R73  T-13R06 T-13C29 * * T-33A91 T-57S01 

R17  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

R-28-P  T-13R03 T-13C28 et er * T-57S01 

R-32  T-56R03 T-13C30 * T-29A99 T-33A91 T-57S01 

33AC  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

R-35  T-13R06 T-13C29 * T-33A91 T-57S01 

R-37  T-13R03 T-13C28 * T-57S01 

R-37-P  T-13R03 T-13C28 * * T-57S01 

R-38, R-38-P  T-13R03 T-13C28 * * T-57S01 

R-39  T-13R06 T-13C29 * * T-33A91 T-57S01 

RE-40, RE-40-P... T-13R03 T-13C28 * * T-57S01 

42, R-43  T-I3R07 T-13C30 * * T-29A99 T-57S01 

U42  T-13R12 * * T-57S01 

U43  T-13R12 * * T-57S01 

U44, U45  T-13R13 * T-57S01 

44  T-13R06 T-13C29 T-13C28 T-18C92 

RE-45  T-56R03 T-13C30 T-29A99 T-33A91 T-57S01 

46  T-13R06 T-13C29 T-13C28 * * T-18C92 

47  T-13R06 T-13C29 T-13C28 * * T-57S01 

48  T-13R07 T-13C30 * * T-29A99 T-57S01 

R50  T-13R07 T-13C30 * * T-33A91 T-57S01 

K50, T55, T56  T-13R12 et T-57S01 

RE52  T-561103 T-13C30 et T-29A99 T-33A91 T-57S01 

R55  T-13R07 T-13C30 * * T-33A91 T-57801 

RE57  T-13R06 T-13C29 * * T-33A91 T-57S01 

K60, K62  T-13R12 * * T-57S01 

T60. T62  T-13R12 * * T-57S01 

K61  T-13R12 * * T-57S01 

Radiola 17  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 ¡Special 

Radiola 18DC  et T-13C28 ¡Special T-29A99 T-29A99 ¡Special 

R18  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

R73A  T-13R04 * * T-29A99 T-57S01 

R75  T-13R04 * * T-33A91 T-57S01 

RAE-79  T-13R07 T-13C30 * T-33A91 T-57S01 

K80, K81, K82  T-13R12 * T-57S01 

RE-18   T-13R07 T-13C30 * * T-33A91 T-57S01 T80  T-13R12 * * * * T-57S01 

19K  T-13R13 * * * * T-57S01 Radiola 80  T-13R04 ¡Special * * T-57A42 T-57S01 

R-19  T-13R04 * * * T-29A99 T-57S01 RE80  T-13R04 * * * T-33A91 T-57S01 

Q20  T-13R11 * * T-57S01 82  T-13R04 ¡Special * * T-57A42 T-57S01 

RE-20  T-13H07 T-13C-30 * T-33A91 T-57501 84IIT6  T-14R39 T-14C63 * * T-57S01 

D-22   T-13R13 T-68C08 * T-52C98 T-57A41 §Special 85E  T-13R12 * * T-57S01 

PK23A1 Amp  T-13R01 T-13C27 T-13C27 * 85T  T-13R19 * T-57S01 

R23  T-13R04 * T-29A99 T-57301 85T1, 85T5  T-13R12 * * T-57S01 

Interested in building amateur radio receivers or transmitters? Full instructions and diagrams in Thordarson 
Transmitter Guide No. 344, post-paid 15 cents. 
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TRANSFORMER SPECIALISTS SINCE 1895 IIIORDARSON 

'nee 

"woe 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

R. C. A. MFG. CO.. INC. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

R. C. A. MFG. CO., INC. (Contd) 

86  T-13R04 ¡Special * * T-57A42 T-57S01 240  T-13R06 T-13C30 * * T-67D47 T-I3S41 

86E. 86K  T-13R12 * * T-57S01 242, 243  T-13R15 * * T-33A91 T-57S01 

86K7  T-13R12 * * T-57301 260, 261  T-I3R06 T-I3C27 T-29C27 T-33A91 T-57S01 

86T, 86T-I  T-13H12 * * T-57S01 262, 263  T-13RI5 * T-57A41 T-74D32 T-13S41 

86T-3, 86T-4   T-13R12 * * T-57S01 281  T-13R15 * T-57A41 T-74D32 T-13S41 

86T6, 86T44  T-13R12 * T-57S01 310  T-13R03 T-13C28 * T-57501 

87K1, 87T  T-13R12 * T-57501 DUO 320, 321  T-13R04 * * T-33A9I T-57501 

87T1, 88K  T-13R12 * * T-57501 322 DUO  T-13R12 * * T-57501 

R90  T-13R04 T-18C92 * * T-57A42 T-57S01 330. 331  T-13H06 T-I3C30 * T-67D47 T-13S41 
T-29C27 

R9OP  T-13R06 T-13C27 * T-29C27 T-33A91 T-57S01 

94BT6  T-14H39 T-14C63 * * T-57S01 

95T  T-13R11 T-13C30 * * T.81D52 T-13841 

95T5  T-I3R19 * T-57S01 

95T5LW  T-13R19 * * T-57S01 

96E, 96K  T-13R12 * T-57S01 

96K2, R96  ... T-13R12 * * T-57S01 

96T, 96T1  T-13R12 * * T-57S01 

96T2. 96T3  T-13R12 * * T-57S01 

97E, 97KG  T-13R12 * * T-57S01 

R97, 97T  T-13H12 * * T-57S01 

R99  T-13R09 T-13C30 * * T-81D52 T-13341 

U101, U102E  T-13R12 * T-57S01 

U103  T-13R12 * er T-57501 

K105  T-13H15 * * T-57S01 

U105, U106  T-13R14 * * T-57S01 
110, 111, 112, 114, 

U107  T-13H14 * * T-57S01 116  T-13R06 T-13C30 * * T-33A91 T-57S01 

U109  T-13R16 T-67C49 T-81D52 T-13S41 388. 388X  T-13R14 T-13C30 * * ¡Special T-57S01 

RCA 110, Ill  T-13R03 T-13C28 * * T-57S01 709, 719 

332E DUO  T-13R12 * * T-57501 

340 DUO, 340E.... T-13R06 T-13C30 * * T-67D47 T-13541 

341  T-13R15 * * T-33A91 T-57S01 

381 DUO   T-13R15 * * T-57A41 T-74D32 T-13S41 

8101E. 810K1  T-13H14 * * T-57S01 

810T, 810T4  T-13R14 * * T-57501 

813K  ¡Special T-13C30 * T-17D01 T-57501 

SEARS ROEBUCK & CO. 

FF, J  T-561101 T-13C28 * T-29A99 T-29A99 

49-50  T-56R01 T-13C28 * T-29A99 T-29A99 

52, 53, 54  T-13R06 T-13C30 * T-29A99 T-33A91 ¡Special 

56  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

92, 93  T-56R01 T-I3C28 * T-29A99 T-29A99 

94, 95, 99, 100  T-13H04 T-13C30 * T-29A99 T-33A91 ¡Special 

108  T-56R01 T-47C07 * T-29A99 T-33A91 ¡Special 

109  T-13R04 T-13C29 * T-33A91 T-57S01 

ACRIII  T-13R12 * * T-57S01 

U111  T-13H11 * * T-57501 

115  T-I3R03 T-13C28 * * T-57501 

117, 118  T-13R12 * T-57S01 

U119  T-13R12 * * T-57S01 

120  T-13H04 T-13C28 * * T-57S01 

121  T-13R05 * * T-57501 

122  T-13R03 T-13C28 * * T-57501 

U122E  T-13R12 * * T-57501 

124  T-13R04 * * T-57501 

U124, 128E  T-13R12 * * T-57501 

ARC 136  T-13R12 * * T-57501 

1320, 1322, 1324 
140, 141  T-13R06 T-13C30 * * T-67D47 T-13S41 1326  T-13R04 T-13C29 * * T-57501 

141E  T-I3R06 T-13C30 * * T-67D47 T-13541 1370  T-13R01 * T-57501 

143  T-13R15 

(International)  T-13H14 * * ¡Special T-57S01 

802, 812  T-13R15 * * T-17D01 T-13S41 

1130, 1132  T-13R04 T-13C29 * * T-33A91 T-57S01 

1150  T-13H06 * ¡Special T-57S01 

1152  T-13R04 * er ¡Special 

1170  T-13R06 * ¡Special T-57S01 

1174  T-13H04 * * ¡Special 

1250. 1252  T-13R01 * * T-57S01 

1260 early  T-13R06 tr ¡Special T-57501 

1260 late  T-13R04 * * ¡Special 

1280, 1282  T-13R03 T-13C29 T-13C29 * * T-57S01 

1310, 1311, 1312... T-13R04 T-13C29 * * T-57S01 

ACR 175  T-I3R14 

T-33A91 T-57501 1390, 1400, 1402.... T-13R05 er T-57501 

* T-57S01 1404, 1406  T-13R05 * * T-57S01 

210  T-I3R03 T-13C28 * * T-75S01 1420  T-13R04 * * T-57501 

211  T-13R12 * * T-57501 1430  T-13R05 * * T-57S01 

214  T-13R12 * T-57S01 1506  T-13R03 T-13C28 T-13C28 * * T-57S01 

221  T-13R04 * * T-33A91 T-57S01 1580. 1582, 1584 ... T-13R05 * * T-57S01 

220, 222  T-13R12 * T-57301 1590, 1592  T-13R02 * tr. T-57S01 

224, 224E  T-13H12 * * T-57301 1597, 1598  T-13H11 * * T-57S01 

* None required. ¡ Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57S02. T-13S38. T-14S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38. T-I3A34 in place of T-29A99. 
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TtIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SEARS ROEBUCK & CO. (Contd) 

1600 Converter  T-13R01 T-74C30 * 

1660  T.13R11 * T-57S01 

1708  T-13R08 * * T-57801 

1708A  T-13H12 * * T-57S01 

1709  T-13R08 * T•57S01 

1720  T-13H09 * * T-13S41 

1721. 1722. 1722X. T-13R09 * * T-13S41 

1725  T-131109 * * T•13S41 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SEARS ROEBUCK & CO. (Contd) 

1956  T-13R12 T-57S01 

190Z  1 - 1 5E114 e e e er 1 -) ÍJU1 

1964, 1964A  T-13R12 * * * * T 57S01 

1965  T-13R14 * * * * T-57S01 

1967, I967A  T-131114 * * * * T-57S01 

1968, 1968A  T-13R09 * T-47C07 * * T-57S01 

1970A  T-13R12 * * * * T-57S01 

1972  T-13R14 * * * •er T-57S01 

1981, 1981C  T-13R14 T-13C30 * * *Special T•57S01 
1726  T-13R09 * * T-67A91 T-67854 

T-57S01 1986, 1987  T-13R12 * * T-57S01 

1729  T-13R12 * * T-57S01 1988  T-13R11 * * T-57S01 

1731  T-13R02 * T-57S01 1994, 1998  T-13R14 * T-57S01 

1732X  T-13109 * * T-67A91 T-67S54 3972  T-13R20 * * T-57S01 
T-57S01 

1743. 1743A  T-13R02 * T-57S01 

1760  T-13R12 * T-57S01 

1800  T-13R01 * T-57S01 

1802. 1803. 1803A.. T-13R02 * * T-57S01 

1804, 1805  T-13R08 * T-57S01 

1805A  T-13R03 * T-57S01 

1806  T-13R08 * T-57S01 

1807  T-13R02 * * T-57S01 

1808A   T-13R03 * * T-57S01 

1809  T-13R03 * * T-57S01 

1811  T-13R03 * * T-57S01 

1820  T-13R08 * * T-57S01 

1821  T-13R09 * T•13S41 

1823  T•13R08 * T-57S01 

1826  T-13H08 * * T-57S01 

1826A . T-13R03 * T-57S01 

1827  T-13R09 * * T-13S41 

1829  T-13R08 * T-57S01 

1832, 1832A  T•13R09 * T-67A91 T-67S54 
T-57S01 

1833, 1835  T-13R03 * T-57S01 

1840  T-131t01 * * ¡Special 

1841. 1845  T-13R03 * * T-57S01 

4401, 4402  T-13R11 * * T-57S01 

4403  T-13R12 * T-57S01 

4405A  T-14R39 * * T-57S01 

4428A  T-14R39 * * T-57S01 

4431, 4432  T-14R39 T-14C62 * T-13S43 

4433  T-14R39 * * T-57S01 

R4433  T-56R01 T-47C07 * T-29A99 T-33A91 §Special 

teas, ...all  I -14enay • .1`11,11L 1.3. li 3,..r I .1.3•,.., 

4148A  T-14R39 * * * * T-57S01 

4453  T-14R39 * * * * T-57S01 

4461, 4462  T-13R11 * * * * T-57S01 

4463, 4464  T-13R12 et * * * • T-57S01 

4465  T-13R13 * * * * T-57S01 

4466, 4467  T-131111 * * * * T-57S01 

4469  T-13R11 * * * * T•57S01 

4472, 4473  T-14R39 T-14C62 * * * T-13S43 

4484, 4485  T-13H20 * * * * T-57S01 

4486. 4488  T-13R14 * * * * T-57S01 

4488A  T-13R14 * * * * T-57S01 

4488B  T-13R15 * * * * T-57S01 

_ ___ 
4528A  T-14R39 

4531, 4533  T-14R39 T-14C62 * T-13S43 

4548A  T-14R39 * * T-57S01 

1900  T-13H13 * * T-57S01 4563  T-13R12 * T-57S01 

1904. 1904A  T-13R12 * * T-57801 4564, 4565 (Dup.) .. T-13R20 * * T-57S01 

1905  T-131114 er * T-57801 4566, 4567  T-13R11 * * T-57S01 

1906  T-13H12 * T-57S01 4569  T-13R13 * * T-13342 

1909  T-13R14 * * T-57801 4586, 4586A  T-13R14 * * T-57S01 

1912  T-13R14 * * T-57S01 4587, 4588  T-13R14 * * T-57S01 

1914  T-13R12 * * T-57S01 4588A  T-13R14 * * T-57S01 

1915, 1917  T-13R14 * * T-57S01 4589  T-13R13 * * T-57S01 

1918. 1918A  T-13R09 * T-47C07 T-57S01 4610  T-13R13 * * T-13S42 

1930, 1940  T-13R12 * * T-57801 4613  T-14R39 T-14C62 * T-13843 

1941  T-13R14 T-13C30 * * ¡Special T-57S01 4622, 4623  T-14R39 T•14C62 * * T-13S43 

1942, 1944, 1945... T•13R14 * T-57S01 4640  T-14R39 * T-78D46 T-81S01 

1946  T•13R14 T-13C30 * * ¡Special T-57S01 4643  T•14R39 T-14C62 * * T•13S43 

1954, 1954X   T-13R12 * let * T•57S01 4650  T-14R39 * * T-78D46 T-81801 

1955  T-13R14 * T-57S01 4664  T-13H11 * * T-13S42 

Prices and dimensions for all transformers and chokes shown herein listed on page 3. 
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TRANSFORMER SPECIALISTS SINCE 1895 Ili 0 R DAR S 0 N 

MODEL 
First Second Farm Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SEARS ROEBUCK & CO. (Contd) SEARS ROEBUCK & CO. (Contd) 

4667  T-13R14 * * T-13842 7171  T-13R20 fr T.57501 

4668  T-13R12 * fr * T-57S01 7172  T-13R12 * * T-57501 

4469  T-13R13 * * T-13543 7181. 7182  T-131112 * * T-57501 

4677  T-131114 * * T-13542 7221  T-13R15 * T-57501 

4684  T-13R11 * * T-13542 7230  T-13R12 * * T-57501 

4688  T-13R15 * * T-17D01 T-13541 7234  T-13R12 * * T-57501 

4722, 4723  T-14R39 T-14C62 fr* T-13843 7807  T-13H11 * er T-57301 

4740  T-14R39 * T-78D46 T-81501 SENTINEL RADIO CORP. (See also Ede) 

4743  T-14R39 T-14C62 * * T-13543 6A  T-13R13 * * T-57501 

4750  T-14R39 * * T-78D46 T-81501 8. 9, 11, 12  T-13R06 T-13C30 * T-29A99 T-33A91 T-57501 

4764  T-111111 * * T-13542 14. 14A  T-13R14 * * T-57501 

4769  T-13R13 * T-13542 15. 16  T-131106 T-13C30 * T-29A99 T-33A9I T-57501 

4776  T-13R12 * T-57501 19A  T-131113 * * T-57501 

4784  T-131111 * * T-13542 20A  T-13R12 * * T-57501 

4788  T-131115 * * T-17D01 T-13541 30A  T-13R11 * T-57301 

4789  T-13R13 * * T-I3S43 40B, 44A  T-13R12 * * T-57S01 

4796  T-13R12 * * T-57S01 46A   T-13R13 * * T-57301 

4799  T-13R15 * * T-I3S41 47A   T-131115 * • T-17D01 T-13341 

5710, 5711  T-I3R20 * * T-57S01 48A  T-13R11 * * T-57S01 

6002  T-13R19 * * T-57S01 52A  T-13R11 * * T-57301 

6003, 6004  T-13R13 * * T-I3S41 53A  T-13R14 * * T-57501 

6021  T-13R19 * * T-57S01 54A  T-13R11 * * T-57301 

6024  T-13R13 * T-I3S41 70A  T-131111 * * T-57301 

6028  T-131112 * * T-57501 72A, 72AE  T-131112 * * T-57501 

6031  T-13R19 * * T-57301 74A, 74AE  T-13H12 * * T-57301 

6034  T-13R13 * * T-13842 76A  T-13R14 * * T-57501 

6036  T-13R14 * * T-13541 82A, 82AE  T-13R12 * T-57501 

6038  T-13R16 * T-13341 92AE, 98AE  T-13R11 * T-57S01 

6121  T-13R19 * * T-57301 99AE  T-13R14 lt• • * T-13541 

6124  T-131113 * * T-13842 103A  T-13R05 T-13C30 * * T-33A9I T-57501 

6131  T-13R19 * * T-57501 104  T-13R06 T-13C30 * T-29A99 T-33A91 T-57801 

6136  T-I3R14 * • T-I3S41 106A  T-13H19 * T-57801 

6138  T-13R16 * * T-13541 106B  T-13R06 T-13C30 * T-29A99 T-33A91 T-57801 

6140  T-13H14 * T-13341 108, 108A  T-13R04 T-13C29 T-13C29 * * T-57501 

6155. 6156, 6254.... T-131114 * * T-13541 109, 110  T-13R04 T-13C29 T-13C29 ▪ * T-57301 

6157  T-13R15 * T-I3S41 110A  T-13R14 * * T-57801 

6337, 6437  T-131114 * * T-13341 111  T-13R01 * * T-57501 

7043, 7044  T-131106 T-13C30 * * T-57301 114, 115  T-13R04 T-13C30 * * T-57501 

7049  T-13R03 * * T-57501 116  T-13R06 T-13C30 * * T-57501 

7050  T-13R11 * T-57501 118  T-131106 T-13C30 * * T-57301 

7065  T-13R09 * * T-67A91 T-13S41 125  T-13R04 T-13C29 * * T-57301 

7121  T-13R01 * * T-57S01 I25AE  T-13R20 * * T-57301 

7124  T-13R03 * * T-57S01 138AE  T-13H20 * * T-57301 

7136, 7137  T-131102 * * T-57S01 141AE  T-13H20 * * T-57301 

7140  T-13R02 * * T-57S01 142A   T-13R20 * * T-57301 

7143  T-13R04 * * T-57S01 I42AE  T-13 R20 * * T-57301 

7144, 7150  T-13R12 * * T-57S01 145AE  T-13R15 * * T-57301 

7153  T-131101 * * *Special 148A  T-13R19 * * T-57501 

7154, 7155  T-13R12 * T-57S01 149A, 149AE, 159AE T-13R19 * T-57301 

7158  T-13R12 * * T-57S01 158AE  T-13R20 * T-57S01 

7170, 7170A  T-13R13 * * T-57301 185A  T-13R11 * * T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preference. in mountings and sizes: T-57502. T-13S38. T-14385 in place of T-57501; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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TORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SENTINEL RADIO CORP. (Cootd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SPARKS-WrTHINGTON CO. (SPARTON) 

198A, 198AE  T-13H14 * * T-57501 5, 9  T.13R04 * T-57S01 

I99A, MAE  T-13R14 * T-57S01 10, 12  T-13R03 * T-57S01 

206A  T-13H20 * * T-57S01 14  T-13R04 * T-57S01 

440, 444  T-13R06 T-13C30 T-33A9I T-57S01 15  T-13R05 * T-57S01 

513  T-13H02 * T-57801 16. 16AW  T-13R07 T-13C30 * T-33A91 T-57S01 

622. 623,  T-13R03 * T-57S01 17, 18  T-13R07 T-I3C30 * T-33A91 T-57S01 

634. 635  T-I3R03 * T-57S01 

660AC, 666, 666C.. T-13R06 T-13C30 T-33A91 T-57S01 

4500  T-13R11 T-57S01 

5700, 5700B  T-13R03 * T-57S01 

25, 26, 26AW  T-13R07 T-13C30 * T-33A91 T-57S01 

27. 27A, 27X  T-13R07 T-13C30 * T-33A91 T-57S01 

28, 28X  T-13R07 T-67C49 * T- 17D01 T- 13S41 

30, 45  T-13R07 T-67C49 * T-17D01 T-I3S41 

5721  T-13R03 * T-57S01 46P  T-14H39 T-57S01 

5800  T-13R02 T-57S01 60 Super Converter. T-13R01 T-13C26 * 

6315, 6317  T-13H03 * T-57S01 67. 68, 68XS  T-13R12 * T-57801 

6321  T-13R03 * * T-57S01 71, 71B, 72  T-13H12 * * T-57S01 

7100, 7100B  T-13R13 * T-57S01 73. 73AX. 73BX... T-13R12 * * T-57S01 

7200  T-13R12 * * T-57S01 74  T-13H04 T-13C30 * * T-33A91- T-57S01 

7200B   T-13R13 * * T-57S01 75A, 75AX  T-13R03 * * T-57S01 

8100B  T-13R13 * T-57S01 78  T-13H12 * * T-57S01 

8200B  T-13R14 T-13C30 * T-57S01 80, 83, 84  T-13R13 * * T-57S01 

SILVER-MARSHALL, INC. 

A  T-13R04 * T-57S01 

A31  T-13R12 * * T-57S01 

  T-13H03 * T-33A9I T-57S01 

C, CW (AVC)  T-13R06 T-13C30 * T-33A91 T-57S01 

D, E, F  T-13H06 T-13C30 * T-33A91 T-57S01 

  T-13R06 T-13C29 T-74C30 T-29A99 T-33A91 T-57S01 

  T-13R06 T-13C28 T-33A91 T-57S01 

Q, R  T-13R04 T-57S01 

Z deluze, ZIO  T-13H07 T-13C30 * T-81D52 T-57S01 

Z13  T-13R07 T-13C30 T-67D78 T-13341 

30 series, 30B  T-13R06 T-13C28 * * T-33A91 T-57301 

33A, 34A, 35A  T-13R05 T-13C30 * * T-33A91 T-57S01 

36A, 37  T-13R04 T-13C29 * T-33A91 T-57S01 

38, 39  T-13R04 T-13C29 * T-33A91 T-57501 

6013, 75. 75B, 90B.. T-13R06 T-13C28 * * T-33A91 T-57S01 

683  T-13R06 T-13C30 * * T-33A91 T-57S01 

SM684  T.13R04 T-13C30 T-13C30 T-33A91 T-57S01 

716  T-13H06 T-13C30 * T-33A91 T-57S01 

722AC  T-13H05 T-13C30 * T-33A91 T-57S01 

724  T-13R06 T-13C28 * * T-33A91 T-57S01 

726  T-13H04 T-13C29 * T-33A91 T-57301 

727SW  T-13R04 T-57S01 

729SW  T-13R07 T-13C30 T-81D52 T-57S01 

737  T-13H02 T-13C28 T-13C28 * ItSpecial 

773, 782  T-13R04 T-13C29 * * T-33A91 T-57S01 

SONORA ELEC. PHONOGRAPH CO. 

85-X. 86-X  T-13R13 T-57S01 

104, 105, 105XS.... T-13R14 * ¡Special T-57S01 

111X  T- 13H07 T-13C30 T-33A91 T•57S01 

135  T.13R15 * * T-33A91 T-57S01 

235  T-37R70C T-13C29 * T-33A91 T-57S01 

4I7X  T-13H11 * T-57S01 

420 DC, JR Jewel. T-18C92 T-33A91 T-57S01 

427X, 437X  T-13H12 T-57S01 

457X  T-13R12 T-57S01 

475A, 478A  T.13R03 * T-57S01 

516, 5I6X  T.13R12 T-57S01 

517  T-13H12 T-57S01 

518, 518X  T-13R12 * T-57S01 

530X  T-13H11 * T-57S01 

536, 536X  T-13R12 * * T-57S01 

537, 538, 538X  T-13R12 * * T-57801 

540LX  T-13R12 T-57S01 

546X, 548X  T-13R12 * * T-57801 

550M  T-13R20 * * T-57S01 

557, 558B, 558C.... T-13H12 T-57S01 

567, 568  T-13R12 T-57S01 

577  T-13H12 * T-57S01 

580X  T-13R12 * T-57S01 

589  T-37R70C T-13C29 T-33A91 T-57801 

591, 593  T-37R70C T-13C29 * T-33A91 T-57S01 

616. 616M  T-131112 * T-57S01 

616MX, 616X  T-13R12 * T-57S01 

617, 617X  T-13H12 * T-57801 

A31, A33, A35  T-13R04 T-13C29 * T-33A91 T-57S01 620  T-37R70C T-57S01 

64  T-13R04 T-13C30 * T-33A91 T-57S01 
628, 636M X  T-13R12 * T-57S01 

70  T-13R06 T-13C29 * T-57S01 640LX, 740LX  T-13R12 T-57S01 

74  T-13R03 T-13C28 * T-57S01 660M  T 13R20 * T-57S01 

For complete description of these and other Thordarson transformers and chokes see catalog No. 400. 
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TRANSFORMER SPECIALISTS SINCE 1895 iflORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SPARKS-WITHINGTON CO. (Contd) 

666. 666M  T-13R12 * * T-57501 

666M X, 666X  T-13R12 * • * T-57S01 

667, 667X  T-13R12 * T-57S01 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

STEINITE RADIO CO. (Contd) 

203  T- 13R04 T-13C29 * * T-57A42 T-57S01 

210, 230  T-13R05 T-13C29 * * T-33A91 T-57S01 

261. 262, 263, 
668. 678  T-13R12 * * T-57S01 264. 265  T-56R01 T-13C28 T-I3C28 T-29A99 T-33A91 T-57S01 

685. 686. 691  T-13H12 * * T-57S01 420 ( 15)  T-13R00 * * T-29A99 T-57801 

716  T-13R12 * * T-57S01 420 ( 17)  T-13R06 T-13C30 * * T-57A42 * 

727X, 727XD  T-13R13 * • T-57S01 421. 425  T-56R05 T-13C29 * • T-57A42 T-57S01 

728X  T-13R20 * T-57S01 423  T-13R03 * * ¡Special T-57S01 

737  T-37R70C T-13C29 • * T-33A91 T-57S01 450 ( 15)  T-13R00 * * T-29A99 T-57801 

738  T-13R14 * T-13S42 450 ( 17)  T-13R06 T-13C30 * * T-57A42 * 

740  * T-13C30 * * T-33A91 T-57S01 64211  T-13R04 T-13C29 * * T-57A42 T-57801 

748X  T-13R12 * * T-57S01 700. 701  T-13R03 * * ¡Special T-57S01 

750 all DC  T-13C30 * T-33A91 T-57S01 705. 706, 725  T-13R04 T-13C29 * * T-33A9I T-57801 

750A, 750X   T-13R07 T-13C30 * * T-33A91 T-57S01 

760PS  T-13R11 * T-57S01 

01-5111 to 01-5H9 
766. 766X  T-13R12 * * T-57S01 (01-511)  T-13R20 * * T-57S01 

766XP, 766XS  T-13R12 * * T-57S01 01-60, 01-6DX, 
01-6A, 01-6B, 

768, 768X  T-13R12 * * T-57S01 01-6AX, 01-6BX 

STEWART-WARNER CORP. 

T-13R20 * T-57S01 

770, 880A  T-13R14 * * T-57S01 01-6C9, 010-6C9X. T-13R20 * T-57S01 

778, 778X  T-13H12 * * T-57S01 01-6E1 to 01-6E9 

827X, 827XD  T-13R16 * * T-I3S42 
01-8A1 to 01-8A9 

867  T-13R13 * * T-57S01 (01-8A)  T-13R12 * * T-13342 

870A. 870X  T-13R07 T-13C30 * * T-33A91 T-57S01 

(01-6E)  T-13R20 * * T-57S01 

01-8C7 (01-8C)  T-13H13 * • * T-57S01 

877X  T-13R13 * * T-57S01 01-9A7 (01-9A)  T-13R13 * • * T-57S01 

880  T-13R11 * * T-57S01 01-8BI to 01-8B9 

928X  T-13R14 * • T-13S42 

930, 931  T-37R70C T-13C29 * T-33A91 T-57S01 

(01-8B)  T-13R12 * * T-13S42 

01-521 to 01-529 
(01-52)  T-13R11 * * T-57S01 

940LX. 940SX  T-13R14 * * T-57S01 01-531 to 01-539 

966, 966X  T-13R14 * * ¡Special T-57S01 

968, 968X  T-13R13 * * T-13S42 

(01-53)  T-13R11 * * T-57S01 

01-541 to 01-549 
(01-54)  T-13R11 * * T-57S01 

977  T-13R12 * * T-57S01 01-611 to 01-619 

987. 997X  T-13H16 * * T-13S42 

1068, 1068X  T-13R12 * T-57S01 

1078. 1078X  T-13R12 * * T-57S01 

1089  T-13R14 * * T-13S42 

1116X, 1166  T-13R14 T-13C30 * * T-33A91 T-57S01 

1160  T-13R15 * * T-57S01 

1166XP, 1166XS... T-13R14 T-13C30 * * T-33A91 T-57S01 

1167  T-I3R09 T-13C30 T-13C28 * T-33A91 T-57S01 

1176, 1176XP  T-13R14 T-13C30 * * T-33A91 T-57S01 

1176XS, 1186  T-13R14 T-13C30 * * T-33A91 T-57S01 

1196  T-13R14 T-13C30 * * T-33A91 T-57S01 

1268, 1288P  T-13R09 T-13C30 T-74C30 * T-33A91 T-57801 

1567  T-13R04 T-13C30 T-74C30 T-29A99 ¡Special T-13S41 

STEINITE RADIO CO. 

8 Tube Pentode.... T-13R03 T-13C28 • T-57S01 

(01-61)  T-13R11 * * T-57S01 

01-811 to 01-819 
(01-81)  T-13R20 •er * T-57S01 

91-510 to 91-519 
(91-51)  T-13R19 * * T-57801 

91-611 to 91-619 
(91-61)  T-13R20 * * T-57S01 

910-621 to 910-629 
(91-62)  T-13R19 • * T-57S01 

91-641 to 91-649 
(91-64)  T-13R19 * * T-57S01 

91-648 (91-64)  T-13R11 * T-57S01 

91-711 to 91-719 
(91-71)  T-13R20 * T-57S01 

91-811 to 91-819 
(91-81)  T-13R14 * * T-57S01 

91-821 to 91-829 
(91-82)  T-13R15 * * T-13S42 

R100, A, B, E  T-13H06 T-13C30 * * T-33A91 T-57S01 

40C, 45. 45A, 50A.. T-56R05 T-13C29 * T-29A99 T-33A91 T-57S01 RIO1A, R101B  T-13R01 * * T-57801 

60C   T-56R05 T-13C29 * T-29A99 T-33A91 T-57S01 102A, B, E.  T-13R03 T-44CO2 * * T-33A91 T-57801 

70, 80, 95  T-13R05 T-13C28 * * T-33A91 T-57S01 R104A. B, E  T-13R04 T-13C29 * • * T-57S01 

102C  T-56R05 T-I3C29 * T-29A99 T.33A91 T-57S01 106  T-13R04 T-I3C29 * T-57S01 

102SPU  T-56R05 T-13C29 * T-29A99 T-33A91 T-57801 R110  T-13R06 T-I3C30 * T-33A91 T-57801 

* None required. § Available upon special order from your distributor. Special Note: The following substitution, are made by many service engineers because of 
preferences in mountings and sizes: T-57S02. T-13S38. T-I4S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38. T-13A34 in place of T-29A99. 
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TflORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

STEWART-WARNER CORP. (Could) 

R116  T-13R12 * T-57S01 

R119  T-13R12 * * T-57801 

R120  T-56ROS * T-57301 

530, 535  T-56R01 T-13C29 T-13C29 * 

715, 720, 750  T-56R01 T-13C29 T-13C29 * tr 

801, 802, 811  T-56R01 T-13C29 T-13C29 * 

901. 902. 903  T-13R06 T-13C30 T-13C30 T-29A99 T-33A91 T-57801 

911, 912, 913  T-13R06 T-13C30 T-I3C30 T-29A99 T-33A91 T-57801 

951. 952, 953  T-13R06 T-13C30 T-13C30 T-29A99 T-33A91 T-57801 

1090, 1099  T-13H03 * T-57S01 

 -3 
MODEL 

First Second First Second 
Power Filter Filter Audio Audio Output 
i non. ...nose taione i rans. Trans. Trans. 

STROMBERG-CARLSON TEL. MFG. CO. (Contd) 

60  T-13H13 T-13C30 * * T-33.491 T-57801 

6I-L, 61-LB, 6I-T  T-13R12 * * * * T-57801 

61-TB, 61-W, 61-WB T-I3R12 * * * * T-57501 

62, 63  T-13R15 T-13C30 * * ¡Speci 1 T-57801 

64  T-13R15 T-13C30 te T-29A99 'F-17D I T-13S41 

70, 72  T-13R08 T-67C49 * * T-67D 8 T-67S92 

80  T-13R16 T-13C30 * * ¡Special T-13S41 

82, 82B, 83, 83B  T-13H15 T-I3C30 * * T-17D01 T-13541 

84. 84B  T-13R15 T-13C30 * * T-17D 1 T.13S41 

130  T-13R12 * T-57801 

1201.1209 (R120)... T-56R05 * T-57301 14011, 14011B  T-13R14 T-13C30 * * T-57801 

1231-1239 (R123)... T-13H12 * * T-57501 

1251-1259 (RI25)... T-13R12 * * T-57501 

1261-1269 (R126)... T-13R12 * T-57301 

1271-1279 (R127)... T-13R12 * * T-57501 

1301-1309 (RI30)... T-13R12 * * T-57501 

1341-1349 (R134)... T-13R12 * * T-57301 

1361-1369 (R136)... T-13R12 * T-57S01 

1371-1379 (R137)... T-13R09 * T-47C07 * T-57A41 T-13841 

1381-1389 ( R138)... T-13R09 * T-47C07 * T-57A41 T-13841 

1401-1409 (R140)... T-13R12 * * T-57801 

1451-1459 (RI45)... T-13R12 * T-57801 

1461-1469 ( RI46)... T-13R12 * T-57S01 

1471-1479 (R147)... T-13R13 * * T-13342 

1481-1489 (R148) ... T-13R15 * * T-33A91 T-13S41 

1491-1499 ( R149)... T-13R15 * T-57A41 T-13841 

1631D-1639D 
(R163D)  T-14H39 * T-78D46 T-81501 

1671-1679 (R1678).. T-13H11 * * T-57301 

1691-1695 (RI69)... T-13R11 * * T-57501 

1721-1729 (R172)... T-13H11 * * T-57801 

1731-1739 (R173)... T-13R12 * * T-57801 

1801-1809 (R180)... T-13R11 * * T-57301 

1811-1819 (R181).. T-13R11 * * T-57801 

1821-1829 (R182)... T-13R12 * * T-13342 

1831-1839 (R183)... T-13H12 * * T-13342 

1841-1849 ( R184)... T-13R14 * tr * T-13842 

1851-1859 ( R185)... T-13H15 * * T-13341 

1861-1869 (RI86)... T-13R15 * * T-13341 

3041-3049 (R304)... T-13R19 * * T-57301 

STROMBERG-CARLSON TEL. MFG. CO. 

10. 11   T-13R06 T-13C29 T-13C29 /Special T-57S01 

19, 20  T-13R06 T-13C30 * * §Special T-57301 

22, 22A  T-13R06 T-13C30 * * ¡Special T-57S01 

25, 26  T-13H06 T-13C29 T-13C29 * ¡Special T-57801 

29  T-13R06 T-13C29 T-I3C29 * ¡Special T-57801 

37. 38, 39  T-13 R06 * * ¡Special T-57801 

140K. 140KB  T-13H14 T-13C30 * * ¡Special T-57801 

140-L, 140-P  T-13R14 T-13C30 * * ¡Sped I T-57501 

145-L, 145-LB  T-13R16 T-67C49 * * ¡Speci I T-13342 

145-P. 145-PB  T-13R16 T-67C49 * * ¡Special T-13342 

150-L, 150-LB  T-13R15 T-67C49 * * §Special T-13341 

160-L, 160-LB  T-13H16 T-67C49 * * T-17D01 T-13341 

180-L, 180-LB  T-13H16 T-67C49 er T-171)01 T-13341 

228 aeries  .... _ „ - -....„.. 

229P  T-13H12 * * * * T-57301 

230 series, 231 series T-13R12 * * * * T-57801 

2351I, 235E1B  T-13R12 * * * * T-57301 

235-L, 235-LB  T-13H12 * tr * * T-57801 

240 series    T-13R14 T-13R14 "S. •A• .A. A •T• C.00•1 

T-13H12 

245 series  T-13R15 * * T-17D0 T-13341 

250-L, 250-LB  T-13R16 T-67C49 * * * T-13841 

2554.  T-13R16 T-13C30 * * * T-13341 

260 series  T-13R16 * * * ¡Sperms T-13841 

320-H, 320-T T-13R19 * * * * T-13S42 

325.J. 325-M, 325-8 T-131119 * * * te T-13842 

335-L, 336-P T-13R13 * * * * T-57801 
RI, 0  OU, V • . 

-57801 

340-F, 340-H, 340-M, 
340-V. 340-P  T-13H14 * tr * T-13841 

341-P, 341-R  T-13R13 * * T-13341 

345-F, 345-M  T-13R14 * * T-13341 

350-M, 350-P, 
350-R, 350-V  T-13R16 T-13C30 

400  T-13H11 * * * * T-13542 

410, 411. 412, 420.. T-13R12 * * * * T-57301 

430  T-13H14 * * * * T-13342 

435 (AM)    T-13H14 * * T-13H14 * * * * T-13842 

435 (FM)  T-13H20 * * * * T-57301 

455  T-13R14 * * * * T-13841 

635, 636 T-56R01 T-13C29 * T-29A99 T-29A99 T-18C92 

638-AC T-13R05 T-13C29 * T-29A99 T-29A99 T-18C92 

641, 642 T-13R05 T-13C29 T-13C29 * T-29A99 T-57301 

652, 654 T-13R05 T-13C29 T-13C29 * T-29A99 T-57301 

* T-13841 

40, 41  T-13R06 * ¡Special T-57801 846. 848  T-56R05 T-13C30 T-13C29 T-29499 T-33 A9 I T.57801 

52. 54  T-13H07 T-75C5I * T-33A91 T-58A70 T-13841 TRANSFORMER CORP. OF AMERICA (CLARION) 

58-L, 58-L13. 58-T.. T-13R12 * * T-57301 TC1, TC2, TC6.... T-13R12 * * T-57S01 

58-TH, 58-W, 58-WB T-13R12 * * T-57801 TC20, TC21  T-13R02 
T-57301 

Prices and dimensions for all transformers and chokes shown herein listed on page 3. 
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ffi TRANSFORMER SPECIALISTS SINCE 1895 11101nru:SON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

TRANSFORMER CORP. OF AMERICA (Contd) 

TC22, TC23  T-13R12 * * T-57501 307  T-13R03 * * T-57501 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

UNITED AMERICAN BOSCH CORP. (Could) 

25-220  T-13R03 T-13C28 T-13C28 * * T-57501 

TC39, TC39A, 
TC39LW  T-13R12 * * T-57801 

40  T-13R04 T-13C29 T-18C92 * ¡Special T-57501 

TC40  T-13R02 * * T-57501 

TC42, TC43, TC44. T-13R06 * T-33A91 T-57801 

51, 53  T-13R07 T-13C29 T-18C92 * T-33A91 T-57801 

TC53A  T-13R08 T-13C30 * * T-33A91 T-57501 

55  T-13R07 T-13C29 T-18C92 T-33A91 T-57501 

60 Jr  T-13R04 T-13C29 T-18C92 * ¡Special T-57501 

61, 70  T-13R04 T-13C29 T-18C92 * T-33A91 T-57501 

80. 84. 85  . T-13R04 T-13C29 * * T-57S01 

94  T-56R05 T-13C29 * * T-57501 

100  T-13R03 T-13C28 T-13C28 * T-57801 

160 ¡Special T-13C30 * * T-33A91 T-57501 

220  T-13R03 T-13C28 T-13C28 * T-57501 

241  T-13R04 T-13C29 * * T-57501 

AC-260  T-13H06 T-13C30 Ir Ir * T-57801 

AC-280  T-13R07 T-13C30 * * T-33A91 T.13841 

AC-320..   T-13R02 * * T-57501 

340  T-13R04 * * T-57501 

470  T-13R02 let Ir Ir * T-57501 

480  T-13R06 T-13C30 * * ¡Special T-67852 

490  T-13R06 T-13C29 * * T-67D47 T-57501 

UNITED AMERICAN BOSCH CORP. (BOSCH) 

3I0A  T-13H06 Ir Ir • T-33A91 T-57501 

352  T-13R02 * * T-57501 

360  T-13R03 * T-57501 

370  T-13H06 T-13C30 * • T-67D47 T-13541 

420, 421  T-13R01 * Ir • * T-57501 

430, 4301, 430T.... T-13R01 * * T-57501 

440C, 440T  T-13R12 Ir Ir Ir * T-57501 

45011, 4501  T-13R12 * T-57801 

460, 460A  T-13R02 * * T-57501 

460B, 460R  T-13R02 * Ir Ir * T-57501 

480  T-13R1S T-13C30 T-13C28 * ¡Special T-13841 

505, 510, 510E  T-13R12 * Ir Ir * T-57501 

515  T-13R19 * * T-57801 

565K, 565W  T-13R12 * * T-57501 

570G, 570U  T-13R02 Ir Ir Ir T-57501 

575F, 575Q  T-13R12 * * T-57501 

585. 585Y. 585Z.... T-13R12 * T-57501 

595M, 595P  T-13R14 * * ¡Special T-57501 

605, 605C  T-13R12 * Ir Ir * T-57501 

640. 650  T-13R12 * Ir Ir * T-57801 

660C. 660T  T-13H12 Ir Ir Ir * T-57501 

812  T-13R04 * Ir Ir T-33A91 T-57501 

1350  T-13R02 * T-57501 

UNITED MOTORS SERVICE (DELCO) 

1102, 1103, 1104... T-13R12 * * T-57801 

4 Essex  T-13R02 * * T-57501 1105, 1106, 1107.... T-13R12 * * T-57501 

SA  T-13H03 * * T-57S01 1108  T-13R12 Ir Ir Ir * T-57801 

10 Essex  T-13R06 Ir * T-33A91 T-57501 1109  T-13R14 * • T-33A91 T-57501 

20J, 20E, 20L  T-13R04 T-13C29 * T-57501 

28  T-56R01 T-13C28 * T-29A99 T-33A91 ¡Special 

36, 37  T-131103 * * T-57501 

1110  T-13R09 T-13C30 * * T-17D01 T-13541 

R1115 early-late.... T.13R11 * Ir Ir * T-57501 

R1116, R1117  T-13R11 * * T-57801 

40. 41AC  T-131104 * * T-57501 R1118  T-13R13 * * T-57501 

46  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 * 

48  T-13R06 T-13C30 T-74C30 * T-33A91 T-57801 

S4DC  * T-13C27 Ir * T-33A91 T-57501 

56 Batt  * T-29A99 T-33A91 T-57501 

58, 60  T-S6ROS T-13C30 * Ir T 33A91 T-57501 

62DC, 63DC  * T-13C27 * * T-33A91 T-57501 

66, 96  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 * 

107  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 §Special 

116, 126, 136  T-56R01 T-13C29 T-I3C29 T-29A99 T-29A99 * 

146, 166, 176  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 * 

200, 201  T-13R02 * Ir Ir * T-57501 

R1119  T-13R15 * • T-33A91 T-13841 

R1120  T-13R20 Ir Ir Ir * T-57501 

R1125  T-13R19 * * T-57501 

R1126, R1127  T-13R11 * * T-57501 

R1128  T-13R20 * T-57501 

R1129  T-13R20 * T-57501 

R1130, R1131  T-13R12 * T-13542 

R1132  T-13R14 * * T-13541 

111140, R1141  T-13R11 * T-57501 

111142  T-13R20 * T-57801 

111143  T-13R20 * * T-57801 

205, 206, 211  T-13R03 * * T-57501 111144  T-131120 * * T-57801 

236, 237  T-13R03 * • * T-57501 R1145  T-13R20 * T-57801 

242, 243   T-13R04 T-13C29 * Ir * T-57801 R6011, 116012  T-14R39 T-14C63 * Ir T-78D46 T-81501 

250, 251  T-561105 T-13C30 • T-33A91 T-57501 116015  T-14R39 T-14C63 * Ir T-78D46 T-81501 

260, 261  T-56R05 T-13C30 * T-33A91 T-57801 U. S. RADIO & TELEVISION CORP. (APEX) 

305  T-13H02 * T-57501 SA  T-13R02 * T-57801 

306  T-13R14 ¡Special * * T-74A31 T-57801 7AC, 711 (700)  T-13R05 T-13C29 * • * T-57801 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sises: T-57502, T-13538, T-14585 in place of T-57501; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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TIIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
first Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

U. S. RADIO & TELEVISION CORP. (Contd) 

8  T-13H05 T-13C29 * * T-57S01 

10, 10C (1000-1001) T-13R06 T-13C30 * * T-33A91 T-57S01 

24 (400)   T-13R01 * * T-57S01 

25 (500)  T-13R02 * T-57S01 

26, 26P  T-13R03 T-13C28 * * T-57S01 

27, 27P  T-13R03 T-13C28 * * T-29A99 T-57S01 

28  T-13R06 T-13C30 * * T-33A91 T-57S01 

29, 31, 32  T-13R04 T-I3C29 * * T-33A91 T-57S01 

36, 37 apex  T-56R01 T-13C29 T-I3C29 T-29A99 T-29A99 * 

41-60  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

42-60  T-13R06 T-13C30 T-18C92 T-29A99 T-33A91 T-57S01 

43-25, 44-25  T-13R06 T-13C30 * T-29A99 T-33A91 T-57501 

46, 46A  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

47, 47A  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

48, 48A  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

80  T-56R01 T-13C29 T-29A99 T-33A91 ¡Special 

99, 99X  T-13R03 * T-57S01 

112A  T-13R01 T-13C27 * 

160, 250 (90)  T-13H06 T-13C29 T-74C30 T-29A99 T-33A91 T-57S01 

3040, 3056 (507).... T-13R02 * * T-57S01 

3070 (1009)   T-13R04 T-13C29 * • T-33A91 T-57S01 

WELLS-GARDNER & CO. 

C, CG  T-56R03 T-13C29 * • T-33A91 T-57S01 

ODM  T-13R08 * * T-33A91 T-57S01 

OEL  T-13R14 * * ¡Special T-57S01 

02A  ¡Special T-13C30 * • T-81D42 T-57S01 

07A  T-13R12 * * T-57S01 

073DC  * T-13C29 T-13C29 * T-33A91 T-57S01 

Al series  T-13H11 * * T-57S01 

A2 series  T-13R14 * * T-57S01 

A4 series  T-13R11 * * T-57S01 

A5 series, 5D series. T-13H12 * t tb * T-57S01 

5F, 5FL, 5K, SKL.. T-13R19 * * T-57S01 

6C series  T-13R12 * * T-57S01 

6D series. 6K  * T-13C28 * * T-67D50 T-57S01 

7D series 
(27D1, 27D5)  T-13R12 * * T-57S01 

7F, 7FL   T-13R12 * * T-57S01 

7GM series 
(37G-508, 37G-566) T-13R12 * * T-S7S01 

7J, 7K series  T-13R12 * * T-57S01 

A8 series  T-13H11 * * T-57S01 

A10 series  T-13R19 * * T-57S01 

Al2  T-13R14 * * T-57S01 

A14 series  T-13R11 * * T-57301 

AIS series  T-13R19 * «fr * T-57S01 

40  T-13R04 T-13C29 * * T-57S01 

40A  T-56R05 T-13C30 * * T-57S01 

72  T-13R04 T-13C29 * T-33A91 T-57S01 

80, 82A  T-13H06 T-13C29 * * T-33A91 T-57801 

502  T-13R06 * * T-57S01 

572AC  T-56R05 * T-57S01 

First Second First 
MODEL Power Filter Filter Audio 

Trans. Choke Choke Trans. 

Seco 
Audio 
Trans. 

nd 
Output 
Trans. 

WESTINGHOUSE ELECTRIC SUPPLY CO., INC. 

WR-4, WR-5  T-13R07 T-13C29 * * T-33A91 T-57301 

WR-6, WR-6-R  T-13R07 T-13C29 * * T-33A91 T-57S01 

WR-7, WR-7-R  T-13R07 T-13C29 * * T-33A91 T-57S01 

WR-I0  T-13R07 * * * T-33A91 T-57S01 

WR-10-A  T-13R04 * * * T-33A 91 T-57S01 

WR-12, WR-13.... T-13R07 * * * T-33A91 T-57801 

WR-14, WR-14-CR T-13R04 * * * * T-57S01 

WR-15  T-13R07 * * * T-33A91 T-57S01 

WR-I5-A, WR-16  T-13R07 * * * T-29A99 T-57S01 

WR-17  T-13R04 * * * T-29A99 T-57S01 

WR-18, WR-19  T-13R07 * * * T-29A99 T-57301 

WR-20  T-56R05 T-13C30 * * T-78D46 T-57S01 

WR-21  T-13R05 * * * *Spec al *Special 

WR-22  T-13R02 * * * * T-57S01 

WR-23, WR-24  T-13R03 * * * * T-57S01 

WR-27  T-13R19 * * * • * T-57301 

WR-28, WR-29  T-13R12 * * * * T-57S01 

WR-30, WR-31  T-13R07 T-13C30 * * §Special T-13S41 

W R-35  T-13R05 * * * * T-57S01 

WR-36  T-13R04 * * * * T-57S01 

WR-37  T-13R05 * * * * T-57S01 

WR-38, WR-39  T-13R07 T-13C29 * * §Speci I T-I3S41 

WR-45, WR-45-A  T-13R15 * * * T-33A91 T-57S01 

WR-46, WR-46-A  T-13R13 * * * * T-57S01 

WR-48, WR-48-A  T-13R13 * * * * T-57S01 

WR-49, WR-50  T-13R13 * * * * T-57S01 

WR-53  T-13R13 * * * * T-57S01 

WR-201  T-13R12 * * * * T-57801 

WR-203, WR-204  T-13R12 * * * * T-57S01 

WR-205, WR-208  T-13R12 * * * * T-57S01 

WR-209, WR-210  T-13R12 * * * * T-57801 

WR-211, WR-211-A T-13R12 * * * * T-57S01 

WR-211U, WR-211X T-13R12 * * * * T-57S01 

WR-212, WR-212X. T-13H12 T-57S01 

WR-214  T-13R15 * T-57S01 

WR-222  T-13R19 * T-57S01 

WR224  T-13R20 

WR-226  T-13R20 * * * * T-57S01 

WR-228  T-13R14 * * * * T-57801 

WR-256  T-13R11 * * * * T-57S01 

WR258  T-13R19 * * * * T-57S01 

WR260  T-13R19 * * * * T-57S01 

WR-264  T-13R12 * * * * T-57S01 

WR270  T-13R11 * * * * T-57801 

WR-303, WR-304  T-13R12 * * * * T-57S01 

WR-305  T-13R12 * * * * T-57S01 

WR-306  T-13R14 T-67C49 * * §Specia T-13S41 

WR-310, WR-311  T-13R12 * * * * T-57S01 

WR-311X  T-13H12 * * * * T-57S01 

WR-3I2  T-13R12 -,4 ,,- ...., .,.. 1 ,r, e'en a 

Thordarson Transformers for all applications are listed in catalog 400. Ask for your free copy. 
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TRANSFORMER SPECIALISTS SINCE 1895 'RI OR DA R S ON 

o 

C 

C 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

WESTINGHOUSE ELECTRIC SUPPLY CO., INC. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Could) 

WR-312X  T-13R12 * • T-57S01 4B313 (5410) 
4B314 (5411)  T-14R39 * * T-57S01 

WR-314  T-13R15 * * T-57S01 

WR-315  T-13R16 * * *Special T-13S41 

WESTONE RADIO CORP. 

11, 12, 70, 70C  T-13R03 * * T-57S01 

WILCOX-GAY CORP. 

285. 2T5  T-13R02 * * T-57801 

2VA7, 2VB7  T-13R02 * • * T-57S01 

3D5, 3F7  T-13R02 * * T-57S01 

3S5-66, 3SB5  T-13R12 * * T-57S01 
5A318, 5A325 

3V6, 3VA6  T-13R12 * * T-57S01 (5532A)  T-13H11 * * T-57S01 

4B317, 4B355  T-14R39 * * T-57S01 

4D26 (5401) 4P51. T-13R12 * • T-57S01 

4T26, 4T51  T-13H12 * • T-57S01 

5A119  T-13R20 * * T-57501 

5A126  T-13R20 * * T-57S01 

5A127   T-13R20 * * T-57S01 

SA151 (CH5517A).. T-13R20 * * T-57S01 

5A313B(CH5535BT) T-13R11 * T-57S01 

3VB6  T-13R12 * • * T-57S01 5R123 (5519)  T-13R12 * * T-57S01 

4C5. 4CAS  T-13R11 * * T-57S01 5R135, 5R165  T-13R12 * * T-57S01 

4CBS, 4CDS  T-13R11 * * T-57801 5R216 (5526)  T-13R19 * * T-57S01 

4D10, 4DBIO  T-13H06 * * T-58S72 5R226, 5R236  T-13R19 * * T-57S01 

4E6, 4G7  T-I3R12 * * T-57S01 5R303 (5528) 5R312 T-13R11 * * T-57301 

4H11  T-I3R09 * * T-67S92 5R3I6, 5R317  T-I3R11 * * T-57S01 

5B5  T-13RI2 * * T-57S01 5R337  T-13R11 * * T-57S01 

5BA5  T-13R11 * -1!1' T-57501 5S29 (5513A) 5S56.. T-13R12 * ▪ T-57S01 

5BC5  T-13R12 * * T-57301 5S119  T-13R12 * * T-57S01 

5BE6  T-13R11 * * T-57S01 5S126. 58127, 5S150 T-13R12 * ▪ T-57S01 

5E7. SEA?  T-13H12 * * T.57S01 55151, 55161  T-13R12 * * T-57301 

5E8, 5E9  T-13R12 * T-57S01 5S201 (5521)  T-13R12 * * T-57S01 

6A5  T-13R19 * T-57S01 55218  T-13R12 * * T-57S01 

6B5   T-13R13 * * T-57S01 55218AT (5521AT). T-13R12 * * T-57S01 

6B8, 6F6  T-13R19 * * T-57S01 55220, 5S228, 
53228AT  T-13R12 * * T-57S01 

6FB6  T-13R19 * T-57S01 

6T11  T-13R14 * T-57301 

7E5  T-13R11 * ▪ T-57S01 

7G5. 7GB5  T-I3R11 * Ir Ir * T-57S01 

717, 77  T-13R13 * * T-57S01 

A69  T-13R19 * * T-57S01 

A70. A81, A82  T-13R14 Ir Ir Ir * T-57S01 

1.78. A79  T-13R12 * * T-57S01 

RUDOLPH WURLITZER CO. (Also see All-American Mohawk) 

SAS  T-13R02 * * T-57S01 

SA6  T-13R03 * * T-57S01 

SW88  T-13R03 * * T-57S01 

SA9I-A, SAI20  T-131106 * * T-57S01 

450  T-13R02 * Ir Ir * T-57301 

454  T-13R11 * * T-57501 

470, 471  T-13R12 * • T-57S01 

480  T-13R13 * * T-57S01 

ZENITH RADIO CORP. 

A, B, C, D   T-13R03 T-13C29 * * T-57S01 

BH(202)  T-13R05 T-13C29 * Ir * T-57301 

CH  T-13R04 * * T-57S01 6S254AT (5644AT). T-13R12 * * T-57S01 

55237, 5S237AT.... T-13R12 * * T-57S01 

5S250, 5S252  T-13H12 * * T-57S01 

55319 (5529) 5S327. T-13R11 * * T-57S01 

5S330, 5S338  T-13R11 * * T-57S01 

53339  T-13R11 * Ir Ir * T-57S01 

6A203  T-13R20 * • T-57S01 

6A223  T-13R20 * * T-57501 

6A229  T-13R20 * Ir Ir * T-57S01 

6A239  T-13R20 * * T-57S01 

6A241  T-13R20 * T-57S01 

6B321 (5653)  T-14R39 * * T-57S01 

6S27 (5619) 6S28 T-13R12 * T-57S01 

6552, 6S53  ... T-13R12 * * T-57S01 

6S128 (5634), 63137 T-13R12 • T-57S01 

6S147, 6S152, 6S157 T-13R12 * Ir Ir * T-57S01 

65203 (5638), 6S222 T-13R12 * Ir Ir * T-57S01 

65223, 6S229  T-13R12 * * T-57S01 

6S239, 6S241  T-13R12 * T-57S01 

63254 (5644)   T-13R12 * * T-57S01 

  T-13R01 T-13C28 * T-57S01 63256, 6S256AT. T-13R12 * T-57S01 

LH, MH  T-13R04 * * T-57501 6S301 (5651) 6S306. T-13R11 * * T-57S01 

RH  T-13R04 Ir * T-57501 63321, 6S322  T-13R11 * Ir Ir * T-57S01 

WH (2022)  T-13R04 * Ir Ir * T-57S01 6S330, 6S340  T-13R11 * Ir Ir * T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of pre-
ferences in mountings and sites. T.57S02. T-13338. T-14S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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jtioRDARsoN REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Contd) 

63341 (5649)  T-13R12 * * T-57S01 

63361  T-13R11 * * T-57S01 

6S362  T-13R12 * * T-57301 

63439, 63469  T-13R20* * T-57S01 

7328, 7353 (5704)- T-13R13 * * T-57301 

7S232AT (5709AT). T-13R12 * * T-57S01 

73240  T-13R12 * • * T-57301 

7S242  T-13R12 * * T-57301 

73258  T-13R12 * * T-57301 

73260  T-13R12 * * T-57301 

73261  T-13R12 * * T-57301 

7S323 (5714) 73342. T-13R12 * * T-57301 

7S343  T-13R12 * * T-57301 

7S363, 73364  T-13R12 * * T-57S01 

7S366  T-13R12 * * T-57301 

7S432, 73433, 
7S434, 7S449  T-13R20* * * T.57301 

73450, 
7S458 to 7S462  T-13R20* * * T-57S01 

73487, 73488, 
73490 (5725)  T-13R19* * * T-57301 

8A129  T-13R20 * * T-57301 

8A147   T-13R20 * * T-57301 

8A154  T-13R20 * * T-57S01 

8A157  T-13R20 * * T-57S01 

8A232  T-13R20 * * T-57S01 

8A242  T-13R20 * * T-57S01 

8A244  T-13R20 * * T-57S01 

8A262  T-13R20 * * T-57S01 

83129 (5801) 83154. T-13R12 * T-57301 

83359  T-13R20 * * T-57S01 

9330, 9354  T-13R14 * * T-33A91 T-57S01 

9355  T-13R14 * * T-33A91 T-57S01 

93203 (5905)  T-13R13 * * T-57301 

93204AT (5905AT). T-13R12 * * T-57301 

93232  T-13R13 * * T-57301 

93232AT  T-13R12 * T-57S01 

9S242  T-13R13 * * T-57S01 

9S244  T-13R13 * * T-57301 

9S244AT  T-13R12 * * T-57301 

9S262, 93263  T-13R13 * * T-57S01 

93264  T-13R13 * * T-57301 

9S264AT  T-13R12 * • * T-57301 

93307 (5907)  T-13R12 * T-57S01 

9S324, 9S344  T-13R12 * • * T-57301 

93365 (5906)  T-13R12 * * T-57301 

93367, 93369  T-13R12 * * T-57301 

10  T-13R04 * * T-57S01 

103130 (1004)  T-13R15 T-13C30 * * T-33A91 T-13341 

103147, 103153  T-13R15 T-13C30 * * T-33A91 T-13S41 

103155, 103156  T-13R15 T-13C30 * * T-33A91 T-13S41 600  T-13R05 * 

103157, 108160  T-13R15 T-13C30 * * T-33A91 T-13341 M601  T-13R03 * * T-57S0 

MODEL 
r ina 

Power Filter 
Trans. Choke 

econo 
Filter 
Choke 

r test 
Audio 
Trans. 

aecono 
Audio 
Tr ins. 

Output 
Trans. 

ZENITH RADIO CORP. (Contd) 

103443, 103452, 
103464, 10S470, 
103491 103492 (1005) 

T-17R34 * * * * T-13341 

11, 12  T-13R04 * * * * T-57S01 

123205, 123232  T-13R15 * * * * T-13S41 

123245, 123265  T-13R15 * * * * T-13S41 

123266, 123267  T-13R15 * * * * T-13341 

123268  T-13R15 * * * * T-13341 

123345 (1206)  T-13R13 * * * t- T-13342 

123370, 123371  T-13R13 er * * e T-13S42 

12U158 (1203)  T-13R15 T-13C30 * * T-33A91 T-13341 

12U159  T-13R15 T-13C30 * * T-33A91 1 - 13541 

50, 52, 53, 54  T-131106 T-13C30 * T-33A91 T-13A36 T-57301 

60, 61, 62  T-13R06 T-13C30 * T-33A91 T-13A36 T-57S01 

64, 67  T-13R06 T-13C30 * T-33A91 T-13h36 T-57S01 

70. 71, 72, 73, 77  T-13R06 T-13C30 * T-33A91 T-13A36 T-57S01 

80  T-13R06 T-13C30 * T-33A91 T-13A36 T-57301 

91, 92, 103  T-13R06 T-13C30 * * T-33A91 T-57301 

210, 211  T-13R03 * * * * T-57301 

215, 216, 217  T-13R04 * * * * T-57301 

220, 221  T-13R03 * * * * T-57301 

225  T-131t04 * * * * T-57301 

230, 240  T-13R05 * * * * T-57S01 

241, 244  T-13R05 * * * * T-57S01 

245  T-13R05 * * * * T-57301 

250, 251, 252  T-131t03 * * * * T-57301 

258, 259  T-13R04 * * * * T-57501 

260. 261  T-131103 * * * * T-57501 

262  T-131104 er * * * T-57301 

268, 269  T-13R04 * * * * T-57301 

272  T-13R03 * * * * T-57301 

273  T-13R06 T-13C30 * * *Special T-57S01 

278, 280. 281  T-13R04 * T-57301 

288, 289  T-13R04 * * T-57S01 

291, 292  T-13R03 * * T-57301 

410, 411, 412, 414.. T-13R06 T-13C30 * T-17D01 T-13S41 

420  T-13R06 T-13C30 * * T-17D01 T-13S41 

443, 444  T-13R06 T-13C30 • * T-17D01 T-13341 

472  T-13R04 * * T-57S01 

473  T-13R06 T-13C30 * * T-17D01 T-13341 

474, 475  T-13R04 * * T-33A91 T-57S01 

476  T-13R06 T-13C30 * * T-17D01 T-13341 

476B  T-13R06 T-13C30 * * T-33A91 T-57301 

478  

500, 501, 502, 503.. T-13R05 * * * * T-13341 

514, 515, 516  T-13R05 * * * * T-13341 

520 (2035), 521  T-13R06 T-13C30 * * T-67D 8 T-67352 

558, 568, 578  T-13R04 * * * * T-57501 

589, 590  T-13R04 er * * T-57301 

T-13R04 T-57301 

T-13S41 

*Disregard 5 Volt Winding 

Trope' transformers will stay put on those tough replacement jobs. See page 32. 
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0 TRANSFORMER SPECIALISTS SINCE 1895 THORDARSON 

C 

o 

o 
C 

3A SC 

MODEL Power 
Trans. 

First Second First Second 
Filter Filter Audio Audio Output 
Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Contd) 

602, 605, 608  T-13R06 T-13C30 * * T-67D78 T-67S52 

MODEL Power 
Trans. 

First Second First Second 
Filter Filter Audio Audio Output 
Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Contd) 

829. S829 (5701R).. T-13R12 * * T-57S01 

611. 612  T-I3R06 T-I3C30 r * T-67D78 T-67S52 835  T-13R15 T-13C30 * T-17D01 T-65S94 

615 T-13R06 T-I3C30 * * T-67D78 T-67S52 845  T-I3R12 * 

616, 618  T-13R06 * 

* T-57S01 

* T-I3S41 S847. 850  T-I3R12 * * T-57S01 

622. 642  T-13R04 T-13C30 * * T-33A91 T-57S01 860, 861, 864  T-13R12 * 

705, 706, 707  T-13R03 * 

* T-57S01 

* T-57S01 S870, (5702R)   T-I3R12 * 

711, 712   T-13R03 * 

* T-57S01 

* T-57801 S871 (5703R)  T-13R12 * 

715  T-13R04 * * T-33A91 T-57301 

* T-57S01 

880 ( 1001) ( 1001A). T-13R15 T-13C30 * * T-17D01 T-65S94 

722. 725, 732  T-13R04 T-13C30 * * T-33A91 T-57S01 908, 909  T-I3R12 * T-57501 

750  T-13H03 * * T-57S01 935  T-13H15 T-13C30 * T-17D01 T-13S41 

755, 756  T-13R04 * * T-33A91 T-57S01 

760. 765, 767  T-13R04 * * T-33A91 T-57S01 

945, 950  T-13R12 * * T-57S01 

960. 961  T-I3R12 * * T-57S01 

770. 770B, 775, 77511 T-13R06 T-13C30 * * T-33A91 T-57S01 970, 975  T-13R04 T-I3C29 * * T-33A91 T-57S01 

777, 780, 788  T-13R06 T-13C30 * T-17D01 T-13S41 980, 985, 990 ( 1201) T-13R15 T-I3C30 * T-29A99 T-74D32 T-I3S41 

805, 806  T-13R12 * * T-57S01 1105  T-13R15 T-13C30 * * T-17D01 T-13S41 

807, 808  T-131t12 * * T-57S01 

809, 814 (5611)  T-13H12 * 

1117, 1161  T-13R12 * T-57S01 

* T-57501 1167, 1170  T-I3R12 * * T-57S01 

815 (5612) 825  T-13R12 * * T-57S01 2038  T-56R05 T-13C30 * 

827. S827  T-13R12 * 

* T-67S52 

* T-57S01 2056, 2056-1  T-13R04 * * T-57501 

POWER TRANSFORMERS 
The choice of servicemen in all parts of the world because of the universal adaptability 
to receiver replacement, from both electrical and mechanical considerations. Designed 
to furnish plate and filament voltage requirements of amplifiers, receivers and exciter 
stages of transmitters. Adjustable mounting brackets Fig. 3A permit flush, vertical or 

horizontal mounting. 213 2G 

Tiir Pri. 
V.A. 

Secondary 
A.C. D.C. 

Load Volts M.A. 

T-13R00 70 275-0-276 70 
T-13R01 60 325-0-325 40 
T-13R02 60 350-0-350 60 
T-13R03 75 350-0450 70 
T-13R04 115 350-0450 100 
T-13R05 110 350-0450 70 
T-13R06 130 350-0450 120 
T-13R07 140 400-0400 110 
T-13R08 105 350-0450 90 
T-13R09 160 375-0-375 180 
T-13R11 60 290-0-290 60 
T-13R12 66 350-0-350 70 
T-13R13 90 350-0450 90 
T-13R14 115 350-0450 120 
T-13R15 140 375-0-375 160 
T-13R16 180 400-0-400 200 
T-13R17 85 300-0400 60 
T-13R18 115 350-0450 90 
T-13R19 45 240-0-240 40 
T-13R20 60 305-0-305 70 
T-14R35 260' 60 
T-14R39 150e 40 
T-17R34 90 300-0400 125 
T-37R70-C 95 350-0450 80 
For Sparton Models 236, 589, 693, 
T-56R01 60 325-0-325 70 5V-2A 2.5V-3A Ct. 1.5V-1A 5V-.5A Ct. 2G 2% 3 6  3% 4% 5% 

1.5V-4A 
T-56R02- 70 350-0450 70 5V-2A 2.5V-9A Ct. 2.5V-1.5A Ct. 2G 21%3 2% 31% 3% 4% 6 

T-56R03 85 350-0450 105 5V-3A 2.5V-3A Ct. 2.6V-1.75A Ct. 1.5V-5A 2G 3 2% 3% 394 4% 7% 
1.5V-1A  

T-56R05 116 350-0450 110 5V-3A 2.5V-9A Ct. 2.5V-3A Ct. 2.5V-3A Ct. 2G 3 2% 3% 31146 4% 7% 

• D.C. volts to filter AUDIO TRANSFORMERS AND CHOKES LISTED ON PAGES 2 AND 3. 
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Filament Windings Mtg. Centers Dimensions 
 Mtg.    Wt 
Rect. Fil. Fil. No. 1 Fil. No. 2 Fil. No. 3 Fig. Width Depth W. D. H. Lbs. 

6V-3A 5V-.5A Ct. 2.5V-10.5 ACt. 
6V-3A 2.5V-4A Ct. 
5V-3A 2.5V-7.26A Ct. 
5V-3A 2.5V-9A Ct. 
5V-3A 2.5V-12.5A Ct. 

3A 2% 2% 
3A 234 2% 
3A 2146 2% 
3A 2% 
3A 2% 3% 

5V-3A 2.5V-9A Ct. 2.5V-3.6A Ct. 3A 2% 3% 
5V-3A 2.5V-12.5A Ct. 2.5V-3.5A Ct. 3A 3 
5V-3A 2.5V-16A Ct. 2.5V-3.5A Ct. 3A 3 
5V-3A 6.3V-3.3A Ct. 2.5V-6A Ct. 3A 2% 3% 
6V-3A 6.3V-3.3A Ct. 2.5V-6A Ct. 3A 3 
5V-3A 6.3V-2A Ct. 3A 2146 2% 
5V-3A 6.3V-2.5A Ct. 3A 2%6 2% 
5V-3A 6.3V-3.5A Ct. 3A 2% 3% 
5V-4A 6.3V-4.7A Ct. 3A 2% 3% 
5V-4A 6.3V-5A Ct. 3A 3 
5V-4A 6.3V-5.14A Ct. 3A 3 3% 
6V-3A 6.3V-2.5A Ct. 2.5V-7.5A Ct. 3A 2% 2% 
5V-3A 6.3/2.6-3.6A Ct. 2.6V-9A Ct. 3A 3 
5V-2A 6.3V-2A Ct. 3A 2%6 2% 
5V-2A 6.3V-3.5A Ct. 3A 2%6 2% 
For use with vibrator operating from 6V battery. 3C 2146 2146 
For use with vibrator operating from 6V battery. 2B 2% 
5V-2A 6.3V-4.8A Ct. 2G 2% 2946 
5V-2A Ct. 3V-10A Ct. 5V-2.5A Ct. 2G 2% 3!,(6 
600 Series, 737, 931 and other receivers using Kellogg and other 3V tubes. 

21346 334 

2% 2% 
2% 2% 

334 
3% 3% 
3% 3% 
3% 3% 
3% 3% 
3% 3% 
3% 3946 
2% 2% 
2% W e 
3% 3% 
3% 3% 
3% 3% 
3% 3% 
2% 3% 
3% 3% 
2% 234 
2% W e 
2% 2% 
2%2 
3546 3% 
3546 3% 

3% 
3 
3 
3% 
3% 

45/2 
4% 
3% 

43/2 

3 
3% 
3% 
4% 

43/2 

3% 

43/2 

3 
3% 
2% 
4% 
4% 

4 

4 

6% 

73/2 

63/2 

43/2 

2% 
3% 
234 

4% 
6% 



ifloRDARsoN REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

This accurate and convenient table has been com-
piled to facilitate choosing the correct output trans-
former. Two types are offered for most tubes: the 

universal type, which is designed to accommodate a 
wide range of tube and voice coil impedances, and 
the specific duty type. 

PLATE 
UNIVERSAL SPECIFIC 

TUBE 
YLATE 
VOLTS 

BIAS 
VOLTS 

PLATE 
M. A. 

LOAD 
OHMS 

WATTS 
OUTPUT 

...... 
TRANS- 
FORMER 

A./Val 

HANS-
AMER 

1A5G  
1C5G  

90 
90 

-4.5 
-7.5 

4.0 
7.5 

25,000 
8,000 

.115 

.240 T-13S38t 
-14S83 
-14S84 

1D8GT  90 -9.0 6.0 12,000 .200 T-13S38t 
1E7G (1 section)  

(2 sections, P-P)   
135 
135 

-4.5 
-7.5 

7.5 
*3.5 

16,000 
24,000 

.290 

.575 
T-13S38t -13S43 

-14S83 
1F4, 1F5G  135 -4.5 8.0 16,000 .310 T-13S38t -13843 
1 G5G  
1 G6G  

90 
90 

-6.0 
0 

8.5 
*1.0 

8,500 
12,000 

.250 

.675 
T-13S38t 
T-13S38t 

-14S84 

1J5G  
1J6G  

135 
135 

-16.6 
0 

7.0 
*5.0 

13,600 
10,000 

.450 
2.1 

T-13S38t 
T-13S38t -81S01 1N6G  

1Q5G, 1Q5GT  
90 
90 

-4.6 
-4.5 

3.1 
9.5 

25,000 
8,000 

.100 

.270 T-13S38t 
-14S83 
-14S84 

1S4  46 -4.5 3.8 8,000 .065 T-13S38t -14S84 
1T5GT  90 -6.0 6.5 14,000 .170 T-13S38t -13S43 
2A3 (Single Cl. A)  

(P-P AB fixed bias).   

(P-P AB self bias). .   

250 
300 

300 

-45.0 
-62.0 

-62.0 

60.0 
*40.0 

*40.0 

2,500 
3,000 

5,000 

3.5 
15.0 

10.0 

T-13S42 
T-13S41 

(C.H.T., 
T-13S41 

(C.H.T., T 

-17S10 
-58S72 
15S91) 
-67S54 
15S9011 

2A6 (Single Cl. A)  ringle Cl. A)  
P-P Cl. A)  
-P Cl. AB,)  

P-P Cl. AB,)  

250 
285 
250 
316 
375 

-16.5 
-20.0 
-16.5 
-24.0 
-21.0 

34.0 
38.0 

*34.0 
*31.0 
*27.0 

7,000 
7,000 

14,000 
10,000 

10,000 

3.1 
4.5 
6.2 

11.0 

19.0 

T-13S42 
T-13842 
T-57S01§ 

T-13841 
T-13S41 

-13S37 
-13S37 
-67S51 
-75S75 
-75S75 

3Q5GT (Fil. par.)  
(Fil. series)  

.. - 

90 
90 

-4.6 
-4.5 

9.5 
7.5 

8,000 
8,000 

.270 

.230 
T-13S38t 
T-13S38t T 

-14S84 
-14S84 

6A3   

6A4  
6A5G  

6A6   

6AC5G  
(P-P Cl. B)   

6AL6G   

6B4G (Single Cl. A)  
(P-1° AB fixed bias) .   

(P-P AB self bias)   325 

6B5  300 

6E6  250 

6F6.  250 

6G6G  180 
6G6G  135 

6K6G  315 
6K6G  250 

6L6 (Single Cl. A)  250 
(Single Cl. A)  320 
(P-P Cl. Ai)  270 

(P-P Cl. AB,)  319 

T-57S01§ 

T-13S42 

T-13S38t 
T-13S38t 

T-57S01§ 
T-13S42 Tr13S37 

T-13S42 T-17S10 
T-17S10 
T-67S54 

(C.H.T., T- 5S90) 
-23.0 *50.0 T 17S12 

(C.H.T., T- 5S91) 
*51.0 T 17S13 

(C.H T., T-15S92) 
*47.0 T417S14 

(C.H.T., T-15S92) 
*50.0 T-17S15 

(C.H.T., T-15S93) 
*52.0 T-17816 

(C.H.T., T-15S94) 
* Zero signal per plate. t T-14S85 may be used when a transformer with leads is preferred to one with lugs. § T-57S02 may be used 
when a transformer with leads is preferred to one with lugs. 

(P-P Cl. AB,)  400 -25.0 

(P-P Cl. AB,)  480 -20.0 

(P-P-Par. Cl. ABJ... 410 -28.0 

(P-P-Par. Cl. AB1)... 430 -24.5 

90 
250 

180 
250 

300 

250 
250 

250 

250 
325 

o 

-27.5 

-16.5 

-9.0 
-6.0 

-21.0 
-18.0 

-14.0 
-20.0 
-16.6 

*1.1 8,000 T-13S38t T-14S81 
60.0 2,600 T-13S42 T-17S10 

22.0 8,000 T-13S38t T-13S37 
60.0 2,500 T-13S42 T-17S10 

*17.5 8,000 T-13S41 T-67S48 

32.0 7,000 T-13S42 T-13S37 
*2.5 10,000 T-13S41 T-75S75 

-14.0 72.0 2,500 T-13S42 'É-17S10 

-45.0 60.0 2,500 3.2 T-13S42 T-17S10 
-68.0 *40.0 3,000 16.0 T-13S41 T-58S72 

(C.H.T., T-15S91) 
-68.0 *40.0 5,000 10.0 T-13S41 T-67S54 

(C.H.T., T-15S90)  
42.0 7,000 4.0 T-13S42 T-13S37 

-1.5 
-45.0 

-12.0 
-45.0 

o 

self 
O 

1.0 
3.2 

1.4 
3.2 

10.0 

3.7 
8.0 

6.5 

*18.0 14,000 1.6 

34.0 7,000 3.1 

15.0 10,000 1.1 
11.5 12,000 .6 

25.5 9,000 4.5 
32.0 7,600 3.4 

72.0 2,500 6.5 
76.0 2,500 8.0 
*67.5 5,000 18.5 

4,300 

6,600 

5,500 

3,300 

1,900 

25.0 

84.0 

40.0 

60.0 

120.0 

T-13S40 

T-13S37 
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TRANSFORMER SPECIALISTS SINCE 1895 THORDARSON 

o 

o 

o 

o 

TUBE 

UNIVERSAL SPECIFIC 
PLATE TYPE Dury 

PLATE BIAS PLATE LOAD WATTS TRANS- TRANS-
VOLTS VOLTS M. A. OHMS OUTPUT FORMER FORMER 

6N6G  300 0 42.0 7,000 4.0 T-13S42 T-13S37 
6N7  300 0 *17.5 8,000 10.0 T-13S41 T-67848 
6V6 (Single Cl. A)  250 -12.5 44.5 5,000 4.5 T-13S42 

(Single Cl. Ai)  315 -13.0 34.0 8,500 5.5 T-57S01§ 
(P-P Cl. AB,)  250 -15.0 *35.0 10,000 10.0 T-13S41 T-75S75 
(P-P Cl. AB,)  306 -20.0 *50.0 8,000 15.0 T-13S41 T-17S11 

(C.H.T., T-15S90) 

6Y6G  135 -13.5 58.0 2,000 3.6 T-13S42 T-17S10 
6Y6G  200 -14.0 61.0 2,600 6.0 T-13S42 T-17S10 
6Y7G  180 0 *3.8 7,000 5.5 T-13S42 T-67S48 
6Y7G  250 0 *5.3 14,000 8.0 T-57S01§ T-13S40 
6Z7G  135 0 *3.0 9,000 2.6 T-13S38t T-81S01 
6Z7G  180 0 *4.2 12,000 4.2 T-13S38t T-13S40 

7A5  110 -7.5 35.0 2,500 1.4 T-13S42 T-17S10 

7B5  100 -7.0 9.0 12,000 .36 T-13S38t 
7B5  250 -18.0 32.0 7,600 3.4 T-13S42 T-13S37  

7C5  250 -12.5 45.0 6,000 4.5 T-13S42 T-89874 
(P-P Cl. AB,)  250 -16.0 *35.0 10,000 10.0 T-13S41 T-75S75 

10  425 -50.0 18.0 10,000 1.6 T-57S01§  
12A5  1  100 -15.0 17.0 4,500 .8 T-13S42 T-13S39 
12A5  180 -25.0 45.0 3,300 3.4 T-13S42 T-13S39 
12A7  135 -13.5 9.0 13,500 .55 T-13S38t T-13S43 
18  250 -16.5 34.0 7,000 3.0 T-13S42 T-13S37 
19  135 0 *5.0 10,000 2.1 T-13S38t T-81S01 
25A6  95 -15.0 20.0 4,600 .9 T-13S42 T-13S39 
25A7G  100 -15.0 20.5 4,500 .770 T-13S42 T-13S39 
25AC5GT  180 0 27.0 8,000 2.0 T-13S38 t T-13S37 

(P-P Cl. B)  180 0 *2.0 4,800 6.0 T-13S41 T-67S54 
26B6G  105 -16.0 48.0 1,700 2.4 T-13S42 T-14S82 
25L6  110 -7.5 49.0 1,500 2.1 T-13S42 T-14S82 
31  135 -22.5 8.0 7,000 .186 T-13S42 T-13S37 
32L7GT.  110 -7.5 40.0 2,500 1.6 T-13S42 T-17S10 
33  135 -13.5 14.5 7,000 .7 T-13S42 T-13S37 
35A5-LT  110 -7.5 40.0 2,500 1.5 T-13S42 T-17S10 
35L6GT  110 -7.5 40.0 2,600 1.5 T-13S42 T-17S10 
38  135 -13.5 9.0 13,500 .55 T-13S38t 
38  250 -25.0 22.0 10,000 2.5 T-13S38t  
41  250 -18.0 32.0 7,600 3.4 T-13S42 T-13S37 
42  250 -16.5 34.0 7,000 3.1 T-13S42 T-13S37 
43  95 -15.0 20.0 4,600 .9 T-13S42 T-13S39 
45 (Single Cl. A)    250 -50.0 34.0 3,900 1.6 T-13S42 T-89S74 

(P-P Cl. AB,)  275 -56.0 *36.0 5,060 12.0 T-13S41 T-67S54 
46 (Single Cl. A Triode)   250 -33.0 22.0 6,400 1.25 T-13S42 T-13S37 

(P-P Cl. B)  400 0 *6.0 5,800 20.0 T-13S41 T-67S52 
47  250 -16.5 31.0 7,000 2.7 T-13S42 T-13S37 

(P-P Cl. A)  250 -16.5 *31.0 14,000 5.4 T-57S01§ T-67S51 
48  96 -19.0 52.0 1,500 2.0 T-13S42 T-14S82 

(P-P Cl. A, Pent.) .. , 125 -20.0 *50M 3,000 6.0 T-13S41 T-58S72 
49 (P-P Cl. B)  135 0 *1.3 8,000 2.3 T-13S38t T-14S81 
50 (P-P Cl. A)  450 -84.0 *55.0 8,000 9.2 T-13S41 T-65S94 
5006G  135 -13.5 58.0 2,000 3.6 T-13S42 T-17S10 
50L6GT  110 -7.5 49.0 1,500 2.1 T-13S42 T-14S82 
52  110 0 43.0 2,000 1.5 T-13S42 T-17S10 

(P-P Cl. B)  180 0 *1.5 10,000 5.0 T-57S01§ T-81S01 
53  300 0 *17.5 8,000 10.0 T-13S41 T-67S48 
59 (Single Cl. A Triode)  250 -28.0 26.0 6,000 1.25 T-13S42 T-13S39 

(Single Cl. A Pent.) .  250 -18.0 ' 35.0 6,000 3.0 T-13S42 T-13S37 
(P-P Cl. B)  400 0 *13.0 6,000 20.0 T-13S41 T-67S52 

70L7-GT 110 -7.5 40.0 2,000 1.8 T-13S42 T-17S10 
71-A   180 -40.5 20.0 4,800 .79 T-13S42 T-13S39 

(P-P Cl. A.)  180 -40.5 *20.0 8,000 1.6 T-13S38t T-33S99 
79 180 0 *3.8 7,000 5.5 T-13S42 T-67S48 
89  250 -25.0 32.0 6,750 3.4 T-13S42 T-13837 
182B/482B  250 -35.0 20.0 4,500 1.36 T-13S42 T-13S39 
183/483  250 -65.0 20.0 4,500 1.8 T-13S42 T-13S39 
950  135 -16.5 7.0 13,500 .450 T-13S38t  
* Zero signal per plate. t T-14S85 may be used when a transformer with leads is preferred to one with lugs. § T-57S02 may be used 
when a transformer with leads is preferred to one with lugs. 
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. . . even if you did, THORDARSON TROPEX transformers 
would give you complete protection against moisture, high humid-
ity and salt air. 

The TROPEX process was perfected for just that purpose. It 
thoroughly impregnates the coil against the corrosive effects of 
adverse weather conditions. 

TROPEX is a special process which may be applied to any 
Thordarson open mounting type transformer or choke. It is especi-
ally adaptable to fine wire audio transformers and chokes but is not 
ordinarily recommended for power transformers nor for encased 
types. 

The additional cost for THORDARSON TROPEX transformers 
is surprisingly small. The following table has been compiled to 
enable you to easily determine this price increase by referring to 
the weight of the transformer as listed. 

When ordering TROPEX add an "X" to the regular type num-
ber. For example, T-13S38-X is the TROPEX equivalent of T-13S38. 

WEIGHT OF TRANSFORMER ADD TO LIST PRICE 

Up to % lb. 25c 

From 1 lb. to 1% lbs. 30c 

From 2 lbs. to 2% lbs. 50c 

From 3 lbs. to 4% lbs. 65c 

From 5 lbs. ro 6% lbs. 75c 

Over 7 lbs. 13c per lb. 

TROPEX REPLACEMENT AUDIO TRANSFORMERS 

Type 
No. 

T-13A34-X 
T-29A99-X 
T- 13A35-X 
T-33A91-X 
T- 13A36-X 
T-78D46-X 
T- 17D01-X 

T-13C26-X 
T-13C27-X 
T-13C28-X 
T-13C29-X 
T-13C30-X 
T-18C92-X 
T-14C61-X 
T-14C62-X 
T-14C63-X 
T-14C64-X 

Application  

10,000 ohm plate to single grià 
10,000 ohm plate to single grid 
10,000 ohm plate to P.P. gridi 
10,000 ohm plate to P.P. grids 
P.P. 10,000 ohm plates to P.P. 
Single 30 to Class B 19, 1J6G, 
Single 6F6 etc., to 2-6F6, etc.  

TROPEX FILTER CHOKES 

grids 
or 30's 

8 Hy at 40 M.A. 530 ohms D.C. 
10 Hy at 40 M.A. 475 ohms D.C. 
10 Hy at 65 M.A. 460 ohms D.C. 
9 Hy at 85 M.A. 250 ohms D.C. 
8 Hy at 150 M.A. 200 ohms D.C. 

22 Hy at 35 M.A. 405 ohms D.C. 
7 Hy at 65 M.A. 200 ohms D.C. 
8 Hy at 55 M.A. 260 ohms D.C. 
8 Hy at 55 M.A. 300 ohms D.C. 

10 Hy at 55 M.A. 350 ohms D.C. 

TROPEX OUTPUT TRANSFORMERS 

T- 13S37-X Single 616, 42. 2A5 etc. to voiçe coil 

T- 13S39-X Single 45, 1-2A5 etc. to voice coil , T-13S40-X P.P. 6F6, 42, 2A5 etc. to voice coil 

T-33S99-X P.P. 45, 71A, 43 etc. to voice coil 
T-81S01-X Class B 19, 1J6G, 30's etc. to toice coil 
T- 13S43-X Single 114, 1D4, 1F5G etc. to tvoice coil 
T-14 S81- X Single 6F6, 2A5 etc. or P.P. 45 71A etc. 

to voice coil 
T-14S82-X Single 25L6 etc, to voice coil  

TROPEX UNIVERSAL OUTPUT TRANSFORMERS 
T-13S38-X }  
T- 57S01-X Any single tube or P.P. tubes 
T-57S02-X to voice coil 
T-13S41-X Any P.P. tubes to voice coil 
T-13S42-X Any single tube to voice coil 

THORDARSON ELECTRIC MFG. COMPANY 
500 West Huron Street, Chicago 

Distributed by 
o 

o 





c.*.Kce 1895 

Since 1895 the Thordarson organization has pioneered in the development and manufacture 

of quality transformers in the progressive electrical world. The policy of the company — to 

engineer the best product for the application— is consistently maintained. Small wonder 

that Thordarson is the recipient of both national and international awards for outstanding 

contributions to better engineering. 

From the earliest spark coil days Thordarson has devoted the major part of its engineering 

and laboratory resources to the development of Amateur Radio. Today, the Amateur Radio 

fraternity is the training ground for broadcast, communications and government engineers. 

To further promote the interest and pleasure of this worthy hobby, Thordarson presents this 

latest Transmitter Guide. This guide offers you a wide choice of units from the smallest 

transmitter for the beginner to the larger and more elaborate rigs for the advanced amateur. 

These transmitters are conservatively rated and employ the latest technical developments for 

efficient and economical operation. The cabinets and panels are beautifully designed and 

the circuits are adaptable to a multitude of amateur applications. Simplified construction 

methods are employed throughout the guide and the use of Thordarson transformers and 

chokes will insure perfect performance for many years. 

Our sincere wish is that this guide will enable you to find many hours of enjoyment in con-

tacting old friends and making new ones on the amateur bands. 

eG4Ziefeti 

20 Watt CW Transmitter  3 Amateur Speech Amplifier  22 

35 Watt Phone-CW Transmitter  4, 5 250 Watt Phone, 450 Watt CW Transmitter.23, 24, 25 

400 Watt Transmitter 26, 27, 28 
50 Watt 5 & 10 Meter Phone Transmitter  6, 7 

55 Watt Phone, 80 Watt CW Transmitter..8, 9, 10, 11 

12 Watt Mobile Transmitter, 5 & 10 Meters .... 12, 13 

12 Watt Universal Transmitter for Portable and 

Emergency Service  14, 15 

40 Watt Band-Switch Exciter Unit  16, 17 

120 Watt Band-Switch Exciter Unit  18, 19 

1(X) Watt, Band-Switch Transmitter  20, 21 

600 Watt Transmitter  29, 30, 31, 32 

1000 Watt Transmitter  33, 34, 3.5, 36 

Transmitter Pre-Amplifier  37 

Thordarson Technical Literature  37 

Class B Output Calculations  38, 39 
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Matched Power Supplies  43 
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FOR the newcomer in amateur radio 
desiring a simple yet reliable trans-

mitter, this transmitter with metal 
chassis has been designed. Its crystal 
controlled circuit is of such a type that 
operation is possible on five amateur 
bands. If higher power is desired at 
some later date this transmitter may 
also be used as the crystal oscillator 
stage of a larger multi-stage trans-
mitter. 

Circuit Operation 

Operation on the five amateur bands 
from 160 to 10 meters is possible. On 
all of these five bands the oscillator will 
work "straight through"; that is, the 
crystal frequency and the output fre-
quency are the same. In addition, the 
oscillator will give good outputs when 
doubling, using 160, 80 and 40 meter 
crystals. 
The plug-in coils on this transmitter 

are of a type having a built-in link on 
the "cold" end of the coil. If used as 
the exciter for a larger transmitter this 
unit may be link-coupled or capacity-
coupled to the succeeding stage. 

Successful operation of this type 

THORDARSON TRANSFORMER 
and CHOKE 

T-1 T-70R61 Power Transformer 
CH-1 T-44CO2 Filter Choke 

R-1 

R-2 
R-3 

C-11 
C-21 
C-3 
C-4 
C-6 
C-6 
C-7 
C-8 

C 

Real  
20,000 Ohm 25 Watt Wirewound Resistor, 
Semi-Variable 
20,000 Ohm 1 Watt Resistor 
300 Ohm 10 Watt Resistor 

Condenser.: 

Double 8 Mfd. 450 Volt Condenser 

.0001 Mfd. Mica Condenser 

.01 Mfd. 400 Volt Condenser 

.01 Mfd. 400 Volt Condenser 

.002 Mfd. 1,000 Volt Mica Condenser 
100 Mmfd. Variable Condenser 
.00025 Mfd. Mica Condenser 

Bottom View Chassis View 

oscillator on the five amateur bands is 
made possible by including condenser 
C-8 in the 40 meter coil base. Since 
the capacity, C-3, which gives adequate 
performance with 10 and 20 meter 
crystals results in excessive crystal 
current with a 40 meter crystal, the 
0.00025 Mfd. condenser, C-8, is mounted 
on the 40 meter coil base in such a 
manner that it is paralleled with the 
cathode-to-ground circuit of the 6L6G 
when the 40 meter coil is used. This 
minimizes the likelihood of high crystal 
current in the 40 meter crystal, yet it 
permits the 20 and 10 meter crystals to 
oscillate with highest efficiency. 
A pilot lamp in the negative high 

voltage lead makes an inexpensive yet 
effective tuning indicator. For best re-
sults in tuning it is recommended that 
the operator start to tune from mini-
mum capacity toward maximum ca-
pacity, until the lamp passes through 
its first minimum in brilliancy. The 
condenser should then be tuned back 
a slight amount toward minimum ca-
pacity to maintain good oscillator sta-
bility and ease of starting when keying. 
A flashlight bulb connected to a two 
or three turn wire loop placed over the 
tank coil is a handy indicator of circuit 
conditions when tuning. 

Parts Required 
RF Chokes: 

RFC-1 RF Choke 
RFC-2 RF Choke 
RFC-3 RF Choke 

Miscellaneous Parts: 

1 Chassie 8 x 6' x 2 (Punched and Drilled) 
2 Feed-thru Insulators 
1 Name Plate 
1 Dial Plate 
1 Octal Socket 
1 4-Contact Socket 
1 6-Contact Socket 
1 6-Contact Socket, Steatite 
I Pilot Lamp Socket 
I Line Cord and Plug 
1 SPST Switch 
1 Knob 

The parts layout shown in the above 
photograph should be closely followed 
for best results. The position of the 
power supply leads is not critical, but 
all connections in the RF circuit should 
be made as shown. 
The keying jack is mounted on the 

rear apron of the chassis. It is of the 
circuit closing type so that the removal 
of the keying plug closes the circuit. 
When properly loaded the input to 

the 6L6-G plate is about 20 watts. At 
slightly greater antenna loading, the 
change in "B" current when tuning 
through resonance is barely noticeable. 
The screen voltage may be adjusted 

by moving the tap on the bleeder 
resistor R-1. The recommended setting 
for this tap is approximately one-fifth 
of the distance from the B+ end. The 
position of this tap has been selected 
as being optimum for reasonable out-
put on all five bands without exceeding 
the rated crystal current of any crystal, 
or the rated dissipation of the tube in 
any condition of loading. With the 160 
or 80 meter crystals the moving of this 
tap closer to the B+ end of the bleeder 
will result in greater output without 
damage to the crystal or without ex-
ceeding the rated dissipation of the 
tube. 

Mise. Parts: (Cont'd) 
1 Closed Circuit Jack 
1 6.3 Volt Pilot Light 
Miscellaneous nuts, bolts, soldering and mounting 
luge, lock-washers and other hardware. 

Accessories: 
1 160 Meter RF' Coil, End Linked, Bud OEL-160 

or Equivalent 
I 80 Meter RF Coil, End Linked, Bud OEL-80 

or Equivalent 
I 40 Meter RF Coil, End Linked, Bud OEL-40 

or Equivalent 
1 20 Meter RF Coil, End Linked, Bud OEL-20 

or Equivalent 
1 10 Meter RF Coil, End Linked, Bud OEL-10 

or Equivalent 
1 Phone Plug Yaxley No. 7$ or Equivalent 
1 Crystal 
1 80 Tube 
1 6L6-G or 6L6 GX Tube 

Complete kit of the above parts with large size circuit diagram available 
¡rom your local Thordarson distributor. (Accessories not included in kit). 
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Cabinet View 

THIS compact transmitter is cap-
able of 35 watts input on CW and 

phone. Its power supply and its Class 
B audio amplifier are included on the 
same chassis as the RF section, and its 
flexibility makes it a desirable trans-
mitter for those wishing low power on 
the five amateur bands from 160 to 
10 meters. The complete transmitter 
is built upon a rectangular chassis 
and is housed in an attractive cabinet 
with a curved panel of modern design. 
The cabinet, panel and chassis are 
finished in gray flat enamel. All con-
trols are mounted on the front panel. 

The 6V6-G crystal oscillator circuit 
easily provides enough driving power 
for the 6L6-G final amp'ifier. The 
oscillator and amplifier plate voltage is 
315 V. and the oscillator screen voltage 
is 210V. Harmonic operation of the 
crystal oscillator may be obtained when 
using 160, 80 and 40 meter crystals. 

There is a condition of optimum 
excitation for the beam power final 
amplifier. In some cases it may be 
desirable to reduce the output of the 
oscillator stage so that the final stage 
will not be overdriven. To do this the 
oscillator tank is detuned by turning 
the tank condenser toward its mini-
mum capacity setting. 

The final amplifier may be worked 
"straight through," or it may be used 
for doubling. It delivers good power 
outputs when doubling to 80, 40, 20 
and 10 meters. The final amplifier 
stage uses plate neutralization so that 
even on the highest frequencies no 
difficulty is experienced with self-
oscillation. Cathode bias is used on the 
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Chassis View 

final amplifier; this aids in limiting 
the plate current when the final tank 
is not tuned to resonance or when there 
is no excitation on the final grid. 

The plate tank coils for both stages 
are of the plug-in type. Although the 
crystal oscillator stage is capacity 
coupled to the final amplifier stage, 
the plug-in coil used is a Bud type 
OEL having a link on one end so that 
the coil may be used in other applica-
tions. The final tank coil is of the 
center-taped, center-linked type with 
a semi-fixed link. For the amateur who 
changes bands often, this provides the 
advantage of being able to change coils 
without changing the loading adjust-
ment for each band. 

Both the oscillator and final stage 
are keyed. The keying jack is of the 
closed circuit type so that no change in 
connections is necessary for changing 
quickly from CW to phone operation. 

When properly loaded, the plate cur-
rent in the final amplifier stage is 

Bottom V lew 

110 MA; and the current in the ifrystal 
oscillator plate is 25 to 30 MA The 
modulator is a Class B 6A6 operating 
with 255 volts on the plate. Despite 
the high plate voltage, operat on is 
very satisfactory in intermittent s rvice. 

The 6A6 operates at zero bia , and 
it is driven by another 6A6 triode 
with its two sections in parallel The 
plates of the driver are also op rated 
at 325 volts. The cathode bias n the 
driver is of the order of 5 to 6 volts. 
High gain is realized in this st ge so 
that no additional arnplificati n is 
needed to obtain 100% modu ation 
when using a carbon microphone. 

The current for the carbon icro-
phone is obtained by passing the leed-
er current through the micropho e cir-
cuit. Adequate filtering is provi d so 
that no hum enters the audio ircuit 
at this point. In order that the re oval 
of the microphone plug from the c assis 
will not place a high voltage cross 
C-4, the microphone connector is of 
the shorting type which close the 
microphone circuit even when th mi-
crophone has been removed. Wit such 
a feature the operator can nev in-
advertently place high voltage o the 
condenser, C-4. 

The power supply uses a 5Z3 ecti-
fier tube. Separate switches are pro-
vided for the plate and filament sup-
plies. A filament switch is mounted 
on the volume control. A handy t le-
switch on the panel controls the 
supply. A single meter is provide 
switching which permits the readi 
either the final plate or the osci 
plate current. 
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C-4 
C-5 
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C-8 

C-9 
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C-11 
C-12 

C-13 
C-14 

o 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-92 R21 Power Transformer 

T-2 T-86A02 Microphone Transformer 

T-3 T-19D06 Driver Transformer 

T-4 T-19M13 Modulation Transformer 
CH-1 T-13C80 Filter Choke 

CH-2 T-74C30 Filter Choke 

Resistors: 
R-1 20,000 Ohm 25 Watt Semi-Variable Resistor 
R-2 500,000 Ohm Volume Control with Switch 

R-3 1,000 Ohm 1 Watt Resistor 
R-4 50 Ohm 10 Watt Resistor 
R-5 50 Ohm 10 Watt Resistor 

R-6 3,500 Ohm 10 Watt Resistor 

R-7 50,000 Ohm 1 Watt Resistor 
R-8 200 Ohm 10 Watt Resistor 

R-9 20,000 Ohm 1 Watt Resistor 
R-10 200 Ohm 10 Watt Resistor 

Condensera: 
8 Mfd. 600 Volt Condenser 

Double 8 MM. 450 Volt Condenser 

10 Mfd. 25 Volt Electrolytic Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
.002 Mfd. 500 Volt Mica Condenser 

.0001 Mfd. 500 Volt Mica Condenser 

.002 Mfd. 500 Volt Mica Condenser 

.002 Mfd. 1,000 Volt Mica Condenser 

.0001 Mfd. 1,000 Volt Mica Condenser 

.002 MN. 1,000 Volt Mica Condenser 

.002 Mfd. 1,000 Volt Mica Condenser 

.002 Mfd. 1,000 Volt Mica Condenser 
100 Mmfd. Variable Condenser 

Complete kit of 
from your local 

Parts Required 
Condensera Con t. ) 

C-16 100 Mmfd. Variable Condenser 
C-16 Neutralizing Condenser 

RFC-1 

RFC-2 
RFC-3 
RFC-4 
RFC-5 

RF Chokes: 

RF Choke 
RF Choke 

RF Choke 
RF Choke 
RF Choke 

Miscellaneous Parts: 

1 Chassie 14' x 10' x 3' (Punched and Drilled) 
1 Panel (Punched and Drilled) 

1 Cabinet 
4 Feed-thru Insulators 

2 5-Contact Sockets, Steatite 
2 7-Contact Sockets, Large 

2 Octal Sockets 
1 4-Contact Socket 
1 5-Contact Socket 
1 Switch Plate 
1 SPST Switch 
1 DPDT Toggle Switch 
1 Mic. Input Plug 

1 Input Plug Shield 
3 Knobs 
2 Name Plates Marked "CRYSTAL OSC. 

PLATE" 
2 Name Plates Marked "POWER AMP. 

PLATE" 
1 Name Plate Marked "A.F. GAIN" 
1 Name Plate Marked "PLATE VOLTAGE" 
1 Name Plate Marked "MICROPHONE" 

the above parts with large size circuit 
Thordarson distributor. ( Accessories not 

Miscellaneous Parts: (Cont.) 

1 Circuit Closing Jack 
1 Line Cord and Plug 

Miscellaneous nuts, boita, soldering and mounting 
luge, lock-washers and other hardware. 

1 

Accessories: 

L-1 160 Meter RF Coil, End Linked, 
Bud Type OEL-160 or Equivalent 

L-1 80 Meter RF Coil, End Linked, 
Bud Type OEL-80 or Equivalent 

L-1 40 Meter RF Coil, End Linked, 
Bud Type OEL-40 or Equivalent 

L-1 20 Meter RF Coil, End Linked, 
Bud Type OEL-20 or Equivalent 

L-1 10 Meter RF Coil, End Linked, No Tap 
Bud Type OEL-10 or Equivalent 

L-2 160 Meter RF Coil, Center Linked, Cen-
ter Tapped, Bud Type OLS-160 or Equiv-
alent 

1 L-2 80 Meter RF Coli, Center Linked, Center 
Tapped, Bud Type OLS-80 or Equivalent 

1 L-2 40 Meter RF Coil, Center Linked, Center 
Tapped, Bud Type OLS-40 or Equivalent 

1 L-2 20 Meter RF Coil, Center Linked, Center 
Tapped, Bud Type OIS-20 or Equivalent 

1 L-2 10 Meter RF Coli, Center Linked, Center 
Tapped, Bud Type OLS-10 or Equivalent 

1 0-150 MA DC Meter, 2' Square Case, 
No Illumination Triplett 227-A or Equiv-
aient 

1 Crystal 

1 6V6G Tube 
1 6L6-G or 6L6GX Tube 
1 5Z3 Tube 

2 6A6 Tubes 

diagram available 
included in kit). 
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Cabinet Chassis View Bottom View 

"—PHIS transmitter, designed especial-
' ly for operation on the 5 and 10 

meter bands, includes on one chassis 
a 50 watt RF section, a 25 watt modu-
lator and the power supplies for both 
the RF section and modulator. 

The tube line-up for the RF section 
is a 6L6-G tri-tet oscillator, an HK-24 
doubler and an HK-24 final amplifier. 

The 6L6-G oscillator uses 40 and 20 
meter crystals for transmitter outputs 
on 10 and 5 meters respectively. The 
plate tank of the tri-tet is always to 
be tuned to a frequency double that 
of the crystal, and in this condition 
good outputs are obtained. Attempts 
to operate the oscillator plate tank at 
the crystal frequency when using a 
6L6-G are likely to damage the crystal. 
The coil and condenser combination, 
L-1 and C-1, has been chosen to give 
a good oscillator output with reasonably 
low crystal current. 

The HK-24 driven by the oscillator 
is not neutralized and is always used 
as a doubler stage delivering power on 
10 and 5 meters. The crystal oscillator 
and doubler stages operate at a plate 
voltage of 400 volts, and the voltage 
on the screen-grid of the oscillator is 
250. 

The HK-24 final amplifier is a con-
ventional Class C stage using a split-
stator tank condenser with plate neu-
tralization. Neutralization is accom-
plished as easily as in transmitters 
operated at lower frequencies. The 
neutralizing condenser, C-15, is located 
on the under side of the chassis and is 
supported by the large wire connected 
to its terminals. It should always be 
adjusted with a non-metallic screw 
driver. 

The oscillator cathode and plate 
tank coils are wound on 1" forms, and 

ewe 

the doubler and final amplifier coils are 
self-supporting coils wound with large 
copper wire and mounted on National 
type PB-16 plugs. The doubler plate 
tank is capacity coupled to the final 
amplifier grid, and power is taken from 
the final amplifier plate coil by means 
of a link which is supported on the coil 
base terminals. When properly loaded, 
the final amplifier plate current is 60 
MA at 800 volts. The plate transformer 
has a nominal rating of 750 volts DC, 
but because of the light loading the 
higher plate voltage is obtained. The 
excitation of the final amplifier tube is 
such that 25 to 30 MA grid current 
is obtained. The cathode tank of the 
tri-tet oscillator should be adjusted for 
the maximum output consistent with 
good oscillator stability. It will he 
found that this occurs with the 100 
mmfd. cathode condenser, C-1, at about 
one-half of its maximum capacity. 

A meter, M-1, and meter switch, 
SW-3, are provided for metering the 
current to the oscillator plate, the 

doubler plate, the final amplifi 
and the final amplifier plate. 

The modulator uses two 6L6-
in push-pull and operates at a 
voltage of 400 and a screen-grid 
of 260, operating in Class AB,. 
audio amplifier tube line-up 
6J7 pentode, one 6J7 triode a 
6N7 phase invertor. This arran 
provides high gain for use with 
microphones. 

The power supply uses a single 
former to supply all filament 
a dual plate transformer to 
two separate rectifiers. These 
formers are controlled by se 

r grid 

tubes 
plate 

oltage 
The 

s one 
d one 
ement 
rystal 

trans-
and 

upply 
trans-
arate 

dlEt 

Coil 

10 METER OPERATION 5 METER OPERATION 

Turns 
Wire 
Size 

Diam. 
of 

Wind- 
ing 

Winding 
Length 

i 

I 
Turns I 

Wire 
Size 

Diam. 
of 

Wind- 
ing 

W 
L 

iding 
igth 

L-1 10 
No. 16 
Enam. 1" 

Close 
Wound 4 

No. 16 
Enam. 1" W 

ose 
und 

%. 

1 

L-2 11 
No. 16 
Enam. V .3. 6 

No. 16 
Enam. 1" 

1" L-3 7 
No. 10 
Bare 1" 1" 3 

No. 8 
Bare 

L-4 
16 

Center- 
Tapped 

No. 10 
Bare 1" 2" 

6 
Center- 
Tapped 

No. 8 
Bare 

1" 
1 Link coupled to L-4 is of No. 14 bare copper 

wire 1,W in diam. wound over the center of 
the plate tank coil and supported by the lugs 
attached to the pins on the PB-16 base. For 

10 meters a 2 turn link is used: for 5 meter ,. 
a I turn link. Coils L-1 and L-2 are wo 
1' forms, Millen No. 45004. Coils L-3 a 
are self-supporting on National PB-I6 

nd on 
d L-4 
plugs. 
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switches on the panel. The filament 
switch, SW- 1, is associated with the 
audio amplifier gain control, and the 
plate switch, SW-2, is of the toggle 
type placed in a position for convenient 
operation. The 400 volt supply delivers 
the current required by the oscillator, 
doubler, modulator and audio stages. 
It uses a type 5Z3 rectifier tube. The 
800 volt supply handles the final plate 
power only. Although this transformer 
is rated at 400 and 750 volts, it is 
being operated at less than full load so 
that advantage may be taken of the 
higher-than-normal voltage available. 
Economy in the filtering of the two 
high voltage power supplies is obtained 
by using the same chokes for filtering 
the output of both rectifier systems. 
These chokes are in series with the 
center tap of the dual plate transformer. 

The complete unit is contained on 
a chassis 17" x 13" x 3" and is attached 
to a panel 19" x 10'/2" with the con-
ventional type of chassis mounting 
brackets. The chassis, panel and chassis 
mounting brackets are finished in gray 
flat enamel, giving an unusually attrac-
tive appearance with the chromium dial 
plates. The transmitter may be en-
closed in a cabinet or mounted in a 
rack with other equipment. 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-1 T-19F77 Filament Transformer 
T-2 T-19P70 Plate Transformer 
T-3 T-19M14 Modulation Transformer 
CH-1 T-75C51 Choke 
CH-2 '-75C51 Choke 

Resistors: 
R-1 50,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor 
R-3 10,000 Ohm 10 Watt Resistor 
R-4 2.600 Ohm 10 Watt Resistor 
R-5 50 Ohm 10 Watt Resistor 
R-6 50 Ohm 10 Watt Resistor 
R-7 50 Ohm 10 Watt Resistor 
R-8 50 Ohm 10 Watt Resistor 
R-9 6 Megohm Watt Resistor 
R-10 5,000 Ohm 1 Watt Resistor 
R-11 3 Megohm l4 Watt Resistor 
R-12 600,000 Ohm ;•4 Watt Resistor 
R-13 1 Megohm Volume Control with S vitch 
R-14 5,000 Ohm 1 Watt Resistor 
R-16 100,000 Ohm 1 Watt Resistor 
R-16 250,000 Ohm Watt Resistor 
R-17 2,000 Ohm ;)4 Watt Resistor 
R-18 100,000 Ohm 1 Watt Resistor 
R-19 100,000 Ohm 1 Watt Resistor 
R-20 250,000 Ohm ;)4 Watt Resistor 
R-21 12,000 Ohm 34 Watt Resistor 
R-22 250,000 Ohm l)4 Watt Resistor 
R-23 250 Ohm 10 Watt Resistor 
R-24 20 Ohm 10 Watt Center Tapped Resistor 
R-25 40,000 Ohm 50 Watt Resistor 
R-26 300 Ohm 10 Watt Resistor 
R-27 20,000 Ohm 60 Watt Semi-Variable Resistor 
R-28 20,000 Ohm 1Watt Resistor 
R-29 20,000 Ohm 1 Watt Resistor 
R-30 7,500 Ohm 25 Watt Semi-Variable Resistor 

Parts Required 

Condensera: 
C-1 100 Mmfd. Variable Condenser 
C-2 .01 Mfd. 400 Volt Condenser 
C-3 .002 Mfd. 1,000 Volt Mica Condenser 
C-4 .002 Mfd. 1,000 Volt Mica Condenser 
C-5 35 Mmfd. Variable Condenser 
C-6 .0001 Mfd. 1,000 Volt Mica Condenser 
C-7 .002 Mfd. 1,000 Volt Mica Condenser 
C-3 .002 Mfd. 1,000 Volt Mica Condenser 
C-9 35 Mmfd. Variable Condenser 
C-10 .002 Mfd. 1,000 Volt Mica Condenser 
C-11 .0001 Mfd. 1,000 Volt Mica Condenser 
C-12 .002 Mfd. 1,000 Volt Mica Condenser 
C-13 .002 Mfd. 1,000 Volt Mica Condenser 
C-14 35-36 Mmfd. Variable Condenser 
C-16 Neutralizing Condenser 
C-16 10 Mfd. 25 Volt Electrolytic Condenser 
C-17 .04 Mfd. 400 Volt Condenser 
C-18 .04 Mfd. 400 Volt Condenser 
C-19 10 Mfd. 25 Volt Electrolytic Condenser 
C-20 .1 Mfd. 400 Volt Condenser 
C-21 .1 Mfd. 400 Volt Condenser 
C-22 .1 Mfd. 400 Volt Condenser 
C-23 10 Mfd. 25 Volt Electrolytic Condenser 
C-24 2 Mfd. 1,000 Volt Condenser 
C-25 2 Mfd. 1,000 Volt Condenser 
C-26 8 Mfd. 600 Volt Electrolytic Condenser 
C-27 8 Mfd. 600 Volt Electrolytic Condenser 
C-28 
C-29 }Triple 8 Mfd. 450 V Electrolytic Condenser 
C-30 

RFC-1 
RFC-2 
RFC-3 
RFC-4 
RFC-5 
RFC-6 

RF Chokes: 

RF Choke 
RF Choke 
RF Choke 
RF Choke 
RF Choke 
RF Choke 

Miscall  Parts: 

1 Chassis 17' x 13' x 3' (Punched and Drille.' ) 
1 Panel 19' x 12 (Punched and Drilled) 
1 Pr. Chassie Mounting Brackets 
6 Octal Sockets 
1 4-Contact Socket 
6 4-Contact Sockets, Isolantite 
2 Plug-in Sockets 
4 Plug-in Bases 
4 Coil Forms 
1 Crystal Socket 
4 Knobs 
1 Pointer Knob 
1 SPST Switch, N. P. 
1 Double-Pole, 4-Throw Switch, Isolantite 
1 Input Plug 
1 Input Shield 
2 Metal Tube Grid Caps 
2 Metal Tube Grid Cap Shields 
2 Name Plates Marked "POWER AMP. PLATE" 
1 Name Plate Marked "POWER AMP. GRID" 
2 Name Plates Marked "BUFFE R PLATE G RID" 
2 Name Plates Marked "CRYSTAL OSC. 

PLATE" 
1 Name Plate Marked "AF GAIN" 
I Line Cord and Plug 

Miscellaneous nuts, bolts, soldering and mounting 
lugs, lock-washers and other hardware. 

Accessories: 

1 0-150 MA DC Meter 3' Square Case, Rear 
Illumination, Triplett 327A or Equivalent 

1 Cabinet 3 6L6-G or 6L6GX Tubes 
1 Crystal 1 5Z3 Tube 
2 6J7 Tubes 2 866-JR Tubes 
1 6N7 Tube 2 HK-24 Tubes 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 
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Cabinet View 

COMPACTNESS, reliability, ease 
of operation and neatness of ap-

pearance are salient features of this 55 
watt phone and 80 watt CW transmit-
ter. Designed with entirely separate 
audio and RF sections and each having 
its own power supply, either of these 
two matched units may be used sepa-
rately. For the CW operator the com-
pact and neat appearing RF section is 
a pleasure to have on the operating 
table or in the rack. Operating with 
80 watts input, the high plate efficiency 
of the final stage not only makes it an 
outstanding transmitter but also a 
highly desirable exciter unit for trans-
mitters having inputs as high as 500 
watts. Circuits are strictly conven-
tional, and components are conserva-
tively chosen. 

The modulator, with an output of 
30 watts, easily modulates the 55 watt 
Class C input of the RF amplifier. The 
high gain ( 122 db) enables it to modu-
late the transmitter 100% with very 
weak audio signals. With the Multi-
Match modulation transformer the 
amateur may use it to modulate any 
transmitter requiring 30 watts of audio 
power. 

The RF line-up is as follows: a 
6F6-G crystal oscillator stage, a 6L6-G 
buffer-doubler stage, and an 809 final 
amplifier stage. The 6F6-G operates 
with 320 volts on the plate and 270 
volts on the screen-grid. The 6L6-G 
operates with a plate voltage of 340 
volts and a screen-grid voltage of 250. 
For phone operation the voltage on the 
809 plate is 625 volts, and for CW 
operation this voltage is raised to 785. 

The oscillator stage operates with all 
crystals from 160 to 10 meters, but 

11-10RDARSON 

for best stability and freedom from 
"chirps" it is recommended that for 
10 meter operation a 20 meter crystal 
be used and doubling be carried on in 
the buffer-doubler stage. When the 
crystal stage is in an oscillating con-
dition and is loaded by the grid of the 
next stage, the oscillator plate current 
is approximately 30 to 40 MA. The 
buffer-doubler stage is neutralized and 
may be used with excellent results 
either for frequency multiplying or as a 
regular buffer. When using 160 and 80 
meter crystals, not only is doubling 
easily accomplished in the second stage 
but enough output can be obtained 
by quadrupling to give good excitation 
to the 809 grid on 40 and 20 meters. 
When the 6L6-G is driving the 809 
grid to 30 MA of grid current, the 
plate current of the 6L6-G is on the 
order of 70 MA. The antenna loading 
should be adjusted so that the final 
amplifier plate current is 88 MA for 
a 55 watt phone input. For an 80 watt 
CW input the loading is adjusted so 
that the final amplifier plate current is 
102 MA. The secondary of the plate 
transformer supplying energy to the 
final amplifier is equipped with taps 
so that by merely changing these taps 
the change from 625 volts for phone 
operation to 785 volts for CW opera-
tion may be made. Correct tuning 
of the buffer-doubler plate circuit is 
accomplished by noting the grid cur-
rent reading of the final amplifier stage. 
Care should be taken that the 6L6-G 
plate circuit is not tuned to some un-
desired harmonic of the crystal fre-
quency. 

The same final tank coil is used for 
operation on 80 and 160 meters. For 

74 2. 

160 meter operation a fixed air con-
denser is plugged into the jack-base 
which is shown in the top view of the 
RF section on page 9. If the amateur 
does not desire operation on 160 meters, 
it is unnecessary to have the Cardwell 
JB base or the Cardwell JD-80-0S 
condenser. The spacing of the final 
tank condenser is 0.070", which is 
greater than is usually found for use 
with the voltages encountered in this 
circuit. However, such spacing permits 
grounding of the rotor. Shild the 
amateur wish to build for CW opera-
tion only, a spacing of 0.050" s satis-
factory. 

The modulator has for itsi output 
stage two 6L6-G's operating ln Class 
AB,. At no-signal the plate-t ground 
(-B) voltage is 390 volts. Th screen-
grid voltage to ground shoul be ad-
justed by means of R-14 to a value 
of 310 volts. In this condition the 
voltage measured from cat ode to 
ground across R-13 is 20 volts 

I 
The three stages before thq output 

stage provide adequate gain for the 
use of this modulator with all ypes of 
microphones. The input to the first 
stage, a pentode-connected 6J7, is 
shielded to avoid hum pick-1 and to 
prevent pick-up of RF energ. As a 
further precaution against the ntrance 
of RF energy to the grid of t is stage, 
a filter consisting of C-1, RFC-1 and 
C-2 is installed in the inpu circuit. 
These elements, in addition to the grid 
lead and R-1, are carefully shielded 
with pieces of tinned copper. The re-
sult is that with the volume control 
wide open, the amplifier operates per-
fectly; and the residual hum is 45 to 
50 db below the full output power. 

(Continued on Page 10) 1 
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55 Wail Pitffle, 80 Watt ew 14a.#144etee4 

Top View of RF Section 

COIL DATA 55 or 80 WATT TRANS. 

Band 

L-1 AND L-2 I.-; 

Turns Winding 
Length 

Wire 
Size 

Turns Winding 
Length 

Wire 
Size 

Link 
Turns 

160 58 1%" #22 

:4.18 

42 

42 

We #18 4 

80 30 13/8" 134" #18 4 

40 16 1%" #18 

#18 

32 2%" #18 4 

20 8 14" 14 

6 

2" #16 2 

10 4 14" #18 14" #16 1 

L-I and L-2 are wound on Hammarlund XP-53 Coil Forms. The 
coil ends are connected o No. I and Na. 4 pins. L-2 is center-tapped, 
the tap being brought out on pin No. 3. L-3 is wound on National 
XR-I3 Coil Forms attacked to a PB-5 plug. Link is wound with 
insulated wire directly over bare wire of plate roil. 

f- iew nt RF Section 

Top View of Modulator 

(r)  TRANSFORMER SPECIALISTS SINCE 1895 
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55 Wall Phoote, 80 Watt ew 14aKastee4 
RF Section 

6FOG 

2 t 

BUFFER OSCILATOR t-
cq I 

- 

  i- I5  POWER AMPLIFIER IO DOUBLER CI4  

P111-3 

1 

UNE 

Fos 

L-3 

m .m, . 

C 17 c' le FOR C.W. 
 .«-il— rA)  Oltd *Ksm.B.  

mi» 

CH-3 0144 

(Continued trom Page I) 

The power supply for the RF unit 
consists of two rectifier systems, one 
using a 5Z3 to supply the plates and 
screen-grids of the two low power 
stages and the other using a pair of 
866-JR's to supply the plate of the 
final amplifier. The power supply on 
the modulator chassis uses a 5Z3. On 
each chassis there is a separate filament 
supply. On the RF chassis and on 
the modulator chassis there are two 
switches, one for the filament supply 
and one for the plate supply. Thus, 
one unit can be operated indepen-
dently of the other. When using the 
RF unit alone for CW operation, join 
terminals No. 2 and No. 3 and con-
nect the 115 volt supply line to ter-
minals No. 1 and No. 2. In this condi-
tion of operation SW-1 controls the 
filaments and SW-2 controls the plate 
supplies. For phone operation, in which 
it is desired that a single switch operate 
all plate supplies, connect the 115 volt 
supply line to terminals No. 4 and 
No. 5 on the modulator chassis; then 
connect terminals No. 1, No. 2 and 
No. 3 on the modulator to their re-
spectively numbered terminais on the 
RF chassis. On the RF chassis, close 
SW-1 and SW-2. Then, on the modu-
lator chassis, SW-1 controls all the 
filaments and SW-2 controls all the 
plate supplies. 

Parts 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-1 T-19F76 Filament Transformer 
T-2 T-19P54 Plate Transformer 
T-3 T-19P56 Plate Transformer 
T-4 T-19F88 Filament Transformer 
CH-1 T-19C39 Input Choke 
CH-2 T-19C46 Sm oothing Choke 
CH-3 T-57C53 Filter Choke 
CH-4 T-57C53 Filter Choke 

Resistors: 
R-1 7,500 Ohm 50 Watt Resistor 
R-2 50,000 Ohm 1 Watt Resistor 
R-3 50,000 Ohm 10 Watt Wirewound Resistor 
R-4 350 Ohm 10 Watt Vvirewound Resistor 
R-5 3,500 Ohm 10 Watt Wirewound Resistor 
R-6 20 Ohm 10 Watt Center Tapped Resistor 
R-7 20,000 Ohm 50 Watt Wirewound Resistor 

• Condensera: 

C-1 4 Mid. 600 Volt Condenser 
C-2 4 Mfd. 475 Volt Condenser 
C-3 4 Mfd. 475 Volt Condenser 
C-4 .002 Mfd. 1,000 Volt Mica ('oneenser 
C-5 .002 Mfd. 1,000 Volt Mica Coneenser 
C-6 .002 Mfd. 1,000 Volt Mica Condenser 
C-7 100 Mmfd. Variable Condenser 
C-8 .001 Mfd. 1,000 Volt Mica Condenser 
C-9 .0001 Mfd. 1,000 Volt Mica Condemter 
C-10 Neutralizing Condenser 
C-I1 .002 Mfd. 1,000 Volt Mica Condenser 
C-12 .002 Mfd. 1,000 Volt Mica Condenser 
C-13 100 Mmfd. Variable Condenser 
C-14 .0001 Mfd. 1,000 Volt Mica Condenser 
C-15 Neutralizing Condenser 
C-16 .001 Mfd. 1,000 Volt Mica Condenser 
C-17 .001 Mfd. 2,500 Volt Mica Condenser. 
C-18 100-100 Mmfd. Variable Condenser 
C-20 2 Mfd. 1,000 Volt Oil Filled Condenser 
C-2I 2 Mfd. 1,000 Volt Oil Filled Condenser 

RF CHOKES: 

8 RF Chokes 

Required 

Miscellaneous Parts: 
1 Chassie 17' x 12' x 4' ( Punched & Drilled) 
1 Panel 10 x 19' ( Punched & Drilled) 
1 Pr. Chassie Mounting Brackets 
1 5-Contact Socket 
2 Octal Sockets 
3 4-Contact Isolantite Sockets 
3 4-Contact Sockets 
2 Feed-thru Bushings 
10 Stand-off Insulators 
2 Coil Forms, 4-Prong 

Phone Jack, Circuit Closing 
2 SPST Switches 
1 Grid Grip 

Dials, 2 se Diameter 
Coil Form 
Coil Form Plug 
Base for PB-5 Plug 
Name Plate Marked "OSCILLAT 
Name Plate Marked "POWER AMP. 
GRID" 
Name Plate Marked "POWER AMP. 
PLATE" 

Miecell neous nuts, boita, solder and mount ng lugs. 
loek- vashers and other hardware. 

Accessories: 
Coil Form per band Nntional XR13 o Equiv. 
Coil Form Plug per band National B-5 or 
Equivalent 
Coil Forms per Band Hammarlund P-63 or 
Equivalent 
150 MA DC Meter, 2' Square Case, N4 Illumi-
nation, Triplett 227-A or Equivalent 
100 MA DC Meter, 2' Square Case, N4 Illumi-
nation, Triplett 227-A or Equivalent 
250 MA DC Meter, 2' Square Case, N Illumi-
nation, Triplett 227-A or Equivalent 
Cabinet 
Crystal 
6F6-G Tube 
6L6-G or 6L6 GX Tube 1 809 Tu 
5Z3 Tube 2 866-JR Tubes 
Jack Base Cardwell JB 
80 Mmfd. Fixed Air Condenser (C-19) Çardwell 
JD-80-0S (Used only on 160 Meters) 

Complete kit of the above ports with large size circuit diagram availabl 
from your local Thordarson distributor. (Accessories not included in kit 

TRANSFORMER SPECIALISTS SINCE 1895 . 
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55 *kit Phone, 80 Wall ce 14ceframeeit 
Modulator Section 

C 

o 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-1 T-74A31 Push-pull Input Transformer 
T-2 T-19M14 Modulation Transformer 
T-3 T-19P54 Plate Transformer 
T-4 T-19F76 Filament Transformer 
CH-1 T-17C00-B Filter Choke 
CH-2 T-13C27 Filter Choke 

Resistors: 

R-1 5 Megolun Watt Resistor 
R-2 5,000 Ohm Y,4" Watt Resistor 
R-3 25,000 Ohm 1 Watt Resistor 
R-4 250,000 Ohm I4 Watt Resistor 
R-5 500,000 Ohm 3, Watt Resistor 
R-6 1 Megohm Volume Control 
R-7 2,500 Ohm 1 Watt Resistor 
R-8 100.000 Ohm 1 Watt Resistor 
R-9 250,000 Ohm .!.¿. Watt Resistor 
R-10 1,000 Ohm 1 Watt Resistor 
R-11 50,000 Ohm 1 Watt Resistor 
R-12 50,000 Ohm 1 Watt Resistor 
R-13 150 Ohm 25 Watt Resistor 
R-14 2,500 Ohm 25 Watt Semi-Variable Resistor 
R-15 12,000 Ohm 25 Watt Resistor 
R-16 20,000 Ohm 1 Watt Resistor 
R-17 20,000 Ohm 1 Watt Resistor 

Condensera: 

C-I .0001 Mfd. 500 Volt Mica Condenser 
C-2 .0001 Mfd. 500 Volt Mica Condenser 
C-3 10 Mfd. 25 Volt Condenser 
C-4 .03 Mfd. 400 Volt Condenser 
C-5 .1 Mfd. 400 Volt Paper Condenser 
C-6 10 Mfd. 25 Volt Condenser 
C-7 .1 Mfd. 400 Volt Condenser 
C-8 10 Mfd 25 Volt Condenser 
C-9 10 Mfd. 50 Volt Condenser 
C-10 8 Mfd. 600 Volt Condenser 
C-11 
C-12} Triple 8 Mfd. 450 Volt Condenser 
C-13 

RF Choke: 
RFC-1 RF Choke 

Parts Required 

Miscellaneous Parts: 
Chassis 17' x 10' x 2' (Punched and Drilled) 
Panel 19' x 7' (Punched and Drilled) 

1 5-Lug Terminal Board 
I Pr. Chassis Mounting Brackets 
2 Feed-thru Bushings 
5 Octal Sockets 
1 4-Contact Socket 
1 Dial Plate Marked "GAIN" 

Microphone Input Plug 
Microphone Input Plug Shield 

Miscellaneous Parts: (Cont.) 
2 SPST Switches 
2 Metal Tube Grid Caps 
Miscellaneous nuts, boite, resistor and mounting 
lugs, lock-washers, and other hardware. 

Cabinet 
1 Crystal 
2 6J7 Tubes 
1 6C5 Tube 

Accessories: 

2 6L6-G Tubes 
1 5Z3 Tube 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 

itt t ot N1.1111..t or 

TRANSFORMER SPECIALISTS SINCE 1895 

11 



1.2 Waa Maim: 14caelepteet bvz 510 *Idea 

Chassis View 

PORTABLE mobile operation on 5 
and 10 meters is the distinctive fea-

ture of this unit. It is of a rug-
ged chassis type construction espe-
cially planned to be used in auto-
mobiles. It operates from a 6 volt 
storage battery using a vibrator power 
supply which may be remotely con-
trolled from a point several feet away, 
as for example, a driver's seat. 

The RF tube line-up is as follows: 
a 6V6-G tri-tet crystal oscillator, and 
a T-21 final amplifier. The oscillator 
stage operates with a 20 meter crystal, 
and doubling is carried on in the plate 
circuit. At no time is operation of the 
crystal stage "straight through" recom-
mended. The oscillator plate tank is 
capacity-coupled to the T-21 grid. 
The T-21 operates "straight through" 
on 10 meters, and for 5 meter operation 
doubling in the final is accomplished. 
The final tank condenser is of the split-
stator type. The final amplifier is neu-
tralized in a conventional manner. The 
cathode tank coil is wound on a 1" 
form, and the oscillator plate and final 
plate tank coils are wound on National 
PB-16 bases with heavy copper wire. 
Power is taken from the final tank by 
means of a link. 

The power input to the final ampli-
fier plate when it is properly loaded is 
of the order of 10-12 watts. The final 
stage cathode current should be be-
tween 50 and 55 MA. 

Since the transmitter will be oper-
ated in an unattended condition, the 
three variable condenser adjustments 
are made with a screw driver and then 
locked with special nuts. The metering 
of the oscillator cathode current, the 
final grid current and the final cathode 
current is done by plugging in an ex-
ternal meter in the jacks provided. 

THORDARSON 

A single 6V6-G tube operates as a 
Class A amplifier to modulate the T-21 
tube. Provision is made for remotely 
connecting a carbon microphone to the 
primary of the microphone transformer 
which is installed on the under side of 
the chassis. A control with a screw 
driver adjustment permits the adjust-
ment of the gain of the audio system 
to the desired amount. 

The power supply uses a vibrator 
having accessible actuating coil ter-
minals. With such a vibrator it is pos-
sible to avoid switching the high cur-
rent which flows in the primary of the 

Bottom View 

vibrator transformer, and conseq endy, 
the control of this vibrator may be 
done at a distance without the neces-
sity of using connections of high cur-
rent carrying capacity. The relctifier 
tube is a 6W5-G. Connections made 
through socket S-2 to the control box, 
which may be located at any given con-
venient place, are such that the closing 
of switch SW-1 causes the filaments to 
heat and the current to flow in the 
microphone circuit. The closing of 
SW-2 starts the vibrator. Consequent-
ly, SW-2 may be used as a stand-by 
switch. The operator is cautioned 
against closing SW-2 before thé fila-
ments have had time to heat, for the 
premature closing is likely to damage 
the 6W5-G. 

Separate plugs and sockets are pro-
vided for the entrance to the chassis 
of the power supply and the control 
wiring. This also aids in keeping vibra-
tor noises out of the microphone cir-
cuit. As a further precaution against 

<Continued on following page) 

Coil 

L-1 

Turns 
Wire 
Size 

Diam. of 
Winding 

Winding 
Length 

Sueportit7 
1. orm 

5 
No. 16 

Enameled 1' 

l' 

Close 
Wound 

Millen No. 45004 
Coil Fortri 

6 No. 10 
Bare 

10 
Self-Supporting 
on National 
PB-16 Plug 

Self-Suppor 
on Nation 
PB-16 Pl 

ng 
I L-3 

I u Meters 

16 
Center- 
Tapped 

No. 10 
Bare 

1" 

1" 

2' 

L-3 
5 Meters 

6 
Center- 
Tapped 

No. 10 
Bare 

l' 
Self-Suppoling 
on National 
PB-16 Pliié. 

The link on L-3 is made of I turn of No. 14 bare copper wire about lW in diameter looped 
around the center portion of L-3 and supported by the terminal lugs on the PB-16 plug. 
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 1.2 WallMo.4e 1/14.frainell (04 
having any vibrator interference in the 
microphone circuit, any ripple which 
is superimposed on the leads from SW-1 
is effectively filtered out by the CH-2— 
C-12 filter. All leads carrying current 
to the 6V primary of the power trans-
former should be of heavy wire, No. 16 
or larger. This measure must be taken 
so that the full battery voltage is avail-
able at the transformer. Similarly, the 

‘‘ne in the pots er cable trom S-1 to 
the battery should be large. This pre-
caution also tends to minimize vibrator 
noise. 
The polarity of the battery when 

connected to the transmitter is not im-
portant. However, when installed in 
an automobile in which one battery 
serves both the transmitter and the car 
electrical system, some attention should 

5-10 Meiea----

be given to the polarity. This is 
especially necessary if the transmitter 
chassis is in contact with the frame 
of the car. 

In wiring, careful attention should 
be given to the placement of leads 
and chassis connections. Wherever pos-
sible the leads carrying vibrator current 
should not be common with those car-
rying signal currents. 

v6 G C-7 
T-21 

Parts Required 

L. 

S-1 

SW-I SW-2 

THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-141L38 Power Transformer 
T-2 T-86A02 Microphone Transformer 
T-3 T-19M13 Modulation Transformer 
CH-1 T-57C53 Filter Choke 
CH-2 T-14C61 Filter Choke 

Resistors: 
R-I 200 Ohm 1 Watt Resistor 
R-2 500,000 Ohm Volume Control 
R-3 300 Ohm 10 Watt Resistor 
R-4 20,000 Ohm 10 Watt Resistor 
R-5 60,000 Ohm 1 Watt Resistor 
R-6 350 Ohm 10 Watt Resistor 
R-7 12,000 Ohm 10 Watt Resistor 
R-8 60,000 Ohm 1 Watt Resistor 
R-9 360 Ohm 10 Watt Resistor 
R-10 10,000 Ohm 10 Watt Resistor 

Condensera: 
C-1 .002 Mfd. 600 Volt Mica Condenser 
C-2 .01 Mfd. 400 Volt Condenser 
C-3 .002 Mfd. 600 Volt Mica Condenser 
C-4 .002 Mfd. 600 Volt Mica Condenser 
C-6 100 Mmfd. Variable Condenser 

Condensera: Cont.) 
C-6 36 Mmfd. Variable Condenser 
C-7 .0001 Mfd. 600 Volt Condenser 
C-8 .002 Mfd. 600 Volt Mica Condenser 
C-9 .002 Mfd. 600 Volt Mica Condenser 
C-10 Neutralizing Condenser 
C-11 35-36 Mmfd. Variable Condenser 
C-12 100 Mfd. 26 Volt Electrolytic Condenser 
C-13 10 Mfd. 25 Volt Electrolytic Condenser 
C-14 .1 Mfd. 400 Volt Condenser 
C-16 .1 Mfd. 400 Volt Condenser 
C-16 .06 Mfd. Oil Impregnated Condenser 
C-17 .05 Mfd. Oil Impregnated Condenser 
C-18) Double 8 Mfd. 460 Volt Condenser 
C-19 

RFC-1 
RFC-2 
RFC-3 
RFC-4 

RF Chokes: 

RF Choke 
RF Choke 
RF Choke 
RF Choke 

Miscellaneous Parts: 

1 Chassie 11' x 8' x 3' (Punched and Drilled) 
1 Vibrator Mounting Plate 
1 Bottom Plate 

Miscellaneous Parts: (Cont.) 

1 Control Box 
3 Octal Sockets 
1 4-Contact Socket, Steatite 
1 6-Contact Socket, Steatite 
1 6-Contact Socket 
1 6-Prong Plug 
1 4-Prong Plug 
1 6-Contact Socket 
1 4-Contact Socket 
2 Feed-thru Insulators 
2 Coil Sockets 
3 Cori Base Plugs 
3 Circuit Closing Jacks 
1 Crystal Socket 
2 4-Prong Coil Forms 
6 Resistor Mounting Strips 
Miscellaneous nuts, boita, soldering and mounting 
lugs, lock-washers and other hardware. 

Accessories: 

1 Vibrator, Electronics 427 or Equivalent 
1 Crystal 
1 T-21 Tube 
1 6W6-G Tube 
2 6V6-G Tubes 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 
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1.2 wall Muer-dal 14aeaendie4 
FOR PORTABLE AND EMERGENCY SERVICE 

Cabinet View 

OPERATING on either 115 volts 
AC or 6 volts DC, this unit not 

only provides the amateur with an 
emergency transmitter for battery op-
eration but also may be used as the 
regular transmitter in the "shack" when 
so desired. No changes of parts or 
wiring are necessary for conversion 
from AC to DC— only the insertion 
of the proper power plug is required. 

On battery operation 10 to 12 watts 
input may be obtained, and on AC 
operation, slightly more than 12 watts 
input may be expected. 

The oscillator tube is a 6V6-G used 
in a regenerative type circuit having an 
RF choke in the cathode circuit. The 
final stage uses an 807 tube. 

The final tank circuit consists of 
two condensers, C-10 and C-11, and 
a coil, L-2. This tank circuit may be 
used in the conventional manner by 
turning C-11 to maximum capacity, 
in which position a bent rotor plate 
shorts it out and grounds one side 
of the link. For settings of C-11 less 
than full capacity, the 807 is working 
into a pi network having for its ele-
ments C-10, C-11 and L-2. A single-
wire antenna may then be connected to 
the high side of C-11, and the degree 
of loading may be adjusted by varying 
C-11 and retuning C-10. In all 
cases C-10 should be tuned for the 
minimum plate current, and each re-
adjustment of C-11 will require a 
change of C- I0. This provides an easy 
method of connecting a wide variety 
of types of sing!e-wire antennas to the 
transmitter and quickly adjusting to 
the proper degree of loading. The load-
ing is made greater as the capacity of 
C-11 is decreased. 

ItIORmSON 

Chassis View 

A single meter is provided with a 
switch which permits reading plate 
current in either the oscillator or the 
final stage. Because of the excellent 
shielding and the good circuit layout 
it was unnecessary to neutralize the 
807 tube. 

The transmitter may be used on all 
bands from 160 to 10 meters, and 
doubling may be accomplished in the 
crystal stage when using 160, 80 and 
40 meter crystals. A closed circuit 
jack is provided which permits keying 
the oscillator and amplifier stages sim-
ultaneously. Too much grid excitation 
on the 807 final causes the screen-grid 
current to become too high. Because 
the screen-grid voltage is obtained 
through a dropping resister, this in-
crease in screen current causes the 
screen-grid voltage to become low 
enough that the power output capabil-
ity of the 807 is reduced. In cases 
where less excitation is desired, the 
oscillator tank condenser C-6 may be 
turned toward its minimum capacity 
setting. 

Bottom View 

The modulator is a 6V6-G operating 
Class A, and the audio amplifier section 
consists of two 6J7 tubes, pentode con-
nected, providing enough gain for 
operation with a crystal microphone. 

The power supply uses a àpecial 
vibrator transformer which in‘y be 
used on either 6 volts DC or 115 volts 
AC. For AC operation the heater 
voltage for the tubes is obtained from 
a transformer winding; and for DC 
operation the heater voltage is obtained 
directly from the battery. 1 

In DC operation the closing of SW-I 
causes the filaments to be heated, and 
the closing of SW-2 causes the vibrator 
to operate. A short time should be 
allowed for the heaters to warm up 
before closing SW-2. Unless such a 
precaution is taken, there is possibility 
of damaging the 6W5-G tube. 

In AC operation SW-1 should be 
closed, and the complete power supply 
is then controlled by SW-2. To pro-
vide a source of high voltage DC for 
the operation of receivers or any other 
auxiliary equipment, a switch is pro-
iided on the meter panel whieh re-
moves the plate voltage from the tubes 
in the transmitter and makes it avail-
able at a terminal board to which may 
be connected any other equipment. 
This switch, SW-3, can then be used 
as a stand-by switch between trans-
missions. This source of voltage is 
available in either AC or DC operation. 
It is an extremely handy way of sup-
plying the high voltage required for 
a receiver. Currents up to 100 MA 
may be drawn from the supply for 
use on external equipment. 

The complete transmitter is mounted 
in a small metal cabinet and the ntire 
unit, including the cabinet, is fileished 
in gray flat enamel. 
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1.2 Waii1f#thea1 14cpeameA  
FOR PORTABLE AND EMERGENCY SERVICE 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-141t40 Power Transformer 
T-2 T-19M13 Modulation Transformer 
CH-1 T-57C53 Filter Choke 

Resistors: 

R-1 20,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor 
R-3 15,000 Ohm 10 Watt Resistor 
11-4 100,000 Ohm 1 Watt Resistor 
11-5 300 Ohm 10 Watt Resistor 
It-6 15,000 Ohm 10 Watt Resistor 
R-7 50 Ohm 10 Watt Resistor 
R-8 50 Ohm 10 Watt Resistor 
R-9 5 Megohm Watt Resist or 
R-10 5,000 Ohm 1 Watt Resistor 
R-11 3 Megohm Watt Resistor 
R-12 500,000 Ohm 3 Watt Resistor 
R-13 1 Megohm Volume Control 
R-14 5,000 Ohm 1 Watt Resistor 
R-15 3 Megohm Watt Resistor 
R-16 600,000 Ohm Watt Resistor 
R-17 500,000 Ohm 3 Watt Resistor 
R-18 300 Ohm 10 Watt Resistor 
R-19 20,000 Ohm 1 Watt Resistor 
R-20 20,000 Ohm 1 Watt Resistor 
R-21 30,000 Ohm 20 Watt Resistor 

Condensera: 
C-1 .01 Mfd. 400 Volt Condenser 
C-2 .0001 Mfd. 500 Volt Mica Condenser 
C-3 .01 Mfd. 400 Volt Condenser 
C-4 .002 Mfd. 1,000 Volt Mica Condenser 
C-5 .0001 Mfd. 500 Volt Mica Condenser 
C-6 100 Mmfd. Variable Condenser 
C-7 .002 Mfd. 500 Volt Mica Condenser 
C-8 .002 Mfd. 500 Volt Mica Condenser 

Parts Required 
Condensera: (Cont.) 

C-9 .002 Mfd. 1,000 Volt Mica Condenser 
C-10 100 Mmfd. Variable Condenser 
C-11 100 Mmfd. Variable Condenser 
C-12 10 Mfd. 25 Volt Electrolytic Condenser 
C-13 .04 Mfd. 400 Volt Condenser 
C-14 .04 Mfd. 400 Volt Condenser 
C-15 10 Mfd. 25 Volt Electrolytic Condenser 
C-16 .04 Mfd. 400 Volt Condenser 
C-17 .04 Mfd. 400 Volt Condenser 
C-18 10 Mfd. 25 Volt Electrolytic Condenser 
C-19 .5 Mfd. 400 Volt Condenser 
C-20 4 Mfd. 600 Volt Condenser 

C-211 Double 8 Mfd. 450 Volt Condenser 
C-22 
C-23 .05 Mfd. 1,600 Volt Condenser 
C-24 .05 Mfd. 1,600 Volt Condenser 

RF Chokes: 

RFC-1 RF Choke RFC-4 RF Choke 
RFC-2 RF Choke RFC-5 RF Choke 
RFC-3 RF Choke 

Miscellaneous Parts: 
I Chassie 10' x 14' x 3' (Punched and Drilled) 
1 Panel (Punched and Drilled) 
1 Cabinet 
1 Vibrator Mounting Plate 
3 Feed-thru Insulators 
3 5-Contact Sockets 
5 Octal Sockets 
1 4-Contact Socket 
1 5-Contact Socket 
2 DPST Switches 
1 SPDT Switch 
1 DPDT Switeh 
1 Phone Jack, Circuit Closing 

Miscellaneous Parts: (Cont.) 

I Plug 
2 Sockets 
1 Mie. Plug 
1 Mie, Plug Shield 
4 Knobs 
1 Name Plate Marked "A.F. GAIN" 
1 Name Plate Marked "CRYSTAL OSC. 

PLATE" 
2 Name Plates Marked "POWER AMP. PLATE" 
1 Name Plate Marked "SEND-RECEIVER" 
1 Name Plate Marked "PLATE VOLTS" 
1 Name Plate Marked "KEY" 
1 Name Plate Marked "PLATE CURRENT" 

Miscellaneous nuts, bolts, soldering lugs, lock-
washers, grommets and other hardware. 

Accessories: 

1 Vibrator Mallory 826 or Equivalent 
1 0-100 MA DC Meter 2' Square Case Triplett 

227A or Equivalent 
1 Crystal 
1 6W5-G Tube 
2 6V6-G Tubes 
2 6.17 Tubes 
1 807 or HY61/807 Tube 
2 160 Meter RF Coils, End Linked, No Tap, Bud 

OEL-160, or Equivalent 
2 80 Meter RF Colla, End Linked, No Tap, Bud 

OEL-80, or Equivalent 
2 40 Meter RF Coils, End Linked, No Tap, Bud, 

OEL-40, or Equivalent 
2 20 Meter RF Coite, End Linked, No Tap, Bud 

OEL-20, or Equivalent 
2 10 Meter RF Coils, End Linked, No.Tap, Bud 

OEL-10, or Equivalent 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 
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40 Wairt & id- Switch excitet 

Panel View 

THIS 40 watt exciter operates on 
the five amateur bands from 160 

to 10 meters, all bands being selected 
by switches on the panel. The operator 
has the choice of three crystal frequen-
cies, which may provide operation on 
all bands or at s'ightly different points 
in the same band. 
The exciter is a three-stage unit 

using a 6V6-G crystal oscillator, a 
6L6-G buffer-doubler and an 807 final 
amplifier. The exciter is built on a 17" 
x 13" x 4" chassis, complete with its 
filament and high voltage power sup-
plies. It is supplied with a specially 
prepared 19" x 12 1/4 " panel designed 
to harmonize with the many high power 
units with which it may be associated. 
The panel is finished in black with white 
lettering opposite all switches and dials. 
No additional markings or lettering are 
necessary. The position of each coil 
switch is clearly shown. The chassis 
is equipped with a five-lug terminal 
board so that connections can be made 
for controlling high voltage power sup-
plies and filament supplies for other 
units by means of the switches on this 
chassis. 

Circuit Details 

The 6V6-G crystal oscillator is of 
the regenerative type having an RF 
choke in its cathode circuit. The os-
cillator plate tank coil is a Barker 
and Williamson type 2AB, which may 
be tuned with one condenser to all five 
frequency bands. This tank coil is di-
vided into five sections, and the switch-
ing is such that all five sections are used 
for 160 meters; and only one section 
for 10 meters. The shorting switch on 
this coil is such that not only are 
the unused portions of the coil shorted 
out, but the unused portion ad-
jacent to the one in operation is inde-
pendently and directly shorted out. 
This feature reduces the losses due to 
shorted turns. 
The oscillator stage operates with 

a plate voltage of 350 volts and a screen 

Chassis View 

voltage of 180 volts. When loaded by 
the buffer-doubler stage, the oscillator 
plate current is about 20 to 25 MA. 
For 10 meter operation best results 
are obtained by using a 20 meter crys-
tal, although quadrupling from 40 
meters may also be easily carried out 
in the buffer-doubler. The crystals are 
mounted on the chassis with very short 
leads to the grid circuit. Crystal switch-
ing is accomplished by means of a flex-
ible shaft connected to the crystal 
switch on the panel. This allows the 
crystal to be well placed to avoid un-
désirable electrical effects and also per-
mits the crystal switch to be placed in 
a position on the panel which makes 
operation most convenient. 
The buffer-doubler stage uses a 

6L6-G with a plate voltage of 400 V. 
and a screen voltage of 180 V. This 
stage also has for its plate tank coil 
a type 2AB coil which covers five bands 
with one condenser. When loaded down 
by the grid of the final stage, the buf-
fer-doubler plate current is 35 to 40 
MA. With excitation on any band from 
160 to 20 meters the buffer-doubler 
stage very efficiently doubles. With 
excitation on 160, 80 and 40 meters, 
quadrupling may be accomplished in 
this stage. Although the 6L6-G is not 
neutralized, the amount of feedback 
is so low that the stage may be worked 
"straight through" on 160 meters. 
The final amplifier stage uses an 807 

and operates with 400 volts on the 
plate and 270 volts on the screen. A 
power input of 40 watts may be ob-
tained under such conditions, and the 
power output is of the order of 25 
watts. The excitation to this stage 
should be adjusted so that the grid 
current is 5 to 10 MA. Care should be 
taken not to overdrive this beam power 
tube, for in such a case the plate effi-
ciency decreases. Usually more than 
enough excitation is obtainable, and 
the reduction of excitation to this stage 
may be accomplished by slightly de-
tuning the buffer-doubler tank. The 

cathode bias on the buffer-d ubler 
stage prevents the current from 'sing 
to abnormal values when det fling. 
The final plate coil is of turret type 
construction; and the turre has 
mounted upon it a coil for each f the 
five bands, each coil with its a soci-
ated link. Provision is made for hort-
ing out the four unused coils and their 
links. The final tank condenser is of 
the split-stator type with the otor 
grounded. It was not found nece sary 
to neutralize the final amplifier. 
The power supply uses an 83 cti-

fier, and the power transformer is con-
servatively rated. Filament and late 
supplies may be switched separ rely 
from the front of the panel. The 
switches are plainly marked on each 
panel. 
The oscillator tank and buffer ank 

coils are mounted with their axes at "ght 
angles to each other to avoid any inter-
action. The final tank coil is mou ted 
above the chassis, and no cou ling 
exists from the final coil to any o the 
low power stages. 
The power output is sufficient t ex-

cite Class C stages having inpu as 
high as 250 to 400 watts. A s ngle 
meter on the panel and its associ ted 
switch provide current readings in the 
following circuits: crystal oscil ator 
plate. buffer-doubler plate, final a pli-
fer grid and final amplifier plate. 

The chassis construction is so 
ranged as to provide for an increa 
power output by changing to the 
cuit shown for the 120 watt 
switching exciter. Knock-out holes 
made for the addition of rectifier 
sockets, and extra holes are drille 
the chassis to accommodate the 
plate transformer and the T-19F77 
ment transformer required becaus 
thé additional 866-JR filament 1 
Space is provided on the under 
of the chassis for the mounting of the 
high voltage condensers used to filter 
the output of the 866-JR's.  
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40 Wali Baetd-Swilch excite:. 

Parts Required 

807 

SW-4 

F H 

THORDARSON TRANSFORMERS 

and CHOKES 

T-1 
T-2 
CH-1 
CH-2 

T-19F76 
T-34P60 
T-75C51 
T-75C51 

Filament Transformer 
Plate Transformer 
Filter Choke 
Filter Choke 

Resistors: 

R-1 20,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor 
R-3 100,000 Ohm 1 Watt Resistor 
R-4 350 Ohm 10 Watt Resistor 
R-6 10,000 Oh-s 10 Watt Resistor 
R-6 350 Ohm 10 Watt Resistor 
R-7 60 Ohm 10 Watt Resistor 
R-8 60 Ohm 10 Watt Resistor 
R-9 60 Ohm 10 Watt Resistor 
R-10 60 Ohm 10 Watt Resistor 
R-11 25,000 Ohm 60 Watt Semi-Variable 

Resistor, Ohmite or Equivalent 

Bottom View 

Condensers: 

C-1 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-2 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6T1 or Aerovox 1465 

C-3 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-4 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-6 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

C-6 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6T1 or Aerovox 1466 

C-7 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-8 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-9 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1456 

C-10 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

C-11 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6T1 or Aerovox 1455 

C-12 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-13 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-14 260-260 Mfd. Variable Condenser, Card-
well MR-260-BD or Equivalent 

C-15 8 Mfd. 600 Volt Electrolytic Condenser, 
Mallory HS-693 or Equivalent 

C-16 8 Mfd. 600 Volt Electrolytic Condenser, 
Mallory HS-693 or Equivalent 

Tubes: 
I 6V6-G Tube 
1 6L6-G or 6L6 GX Tube 
1 807 or HY61/807 Tube 
1 88 Tube 

RFC-1 RF 
RFC-2 RF 
RFC-3 RF 
RFC-4 RF 
RFC-6 RF 
RFC-6 RF 

RF Chokes: 
Choke, Millen /34101 
Choke, Millen /34101 
Choke, Millen /34100 
Choke, Millen /34101 
Choke, Millen #34100 
Choke, Millen /34100 

or Equiv. 
or Equiv. 
or Equiv. 
or Equiv. 
or Equiv. 
or Equiv. 

Miscellaneous Parts: 

1 Punched Chassis 17' x 13' x 4' 
1 Panel 19' x 12 Ve' 
1 Pr. Chassis Mounting Brackets 

1 Condenser Mounting Bracket 
2 Bushings 
2 Octal Sockets 

1 4-Contact Socket 
1 5-Contact Socket, Steatite 

3 4-Contact Sockets, Steatite 
2 Feed-thru Insulators 
1 Grid Grip 
3 Crystal Sockets, Millen /33002 or Equiv. 
1 SW-1 Single Pole 4-Throw Switch, Isolantite, 

Centralab 2542 or Equivalent 
1 SW-2 SPST Switch, Arrow H & H /20994 

1 SW-3 SPST Switch, Arrow H & H /20994 or 
Equivalent 

1 SW-4 2-Pole 4-Throw Switch, Isolantite, Cen-
tralab 2643 or Equivalent 

1 L-1 Band Switch Coll, B-W Type 2AB or 
Equivalent 

1 L-2 Band Switch Coil, B-W Type 2AB or 
Equivalent 

1 L-3 Baby Turret, B-W Type BTCL 
1 M-1 0-200 MA DC Meter, 3' Square Case, 

Rear Illumination, Triplett #327A or 
Equivalent 

1 Grid Grip, National Type 24 or Equiv. 
3 Control Wheels 2 %' Diameter, Coto 

CI-45 or Equivalent 
6 Knobs, Crowe #588 or Equivalent 
1 Tube Shield, Hammarlund Type PTS 

or Equivalent 
1 Shaft Extension, Yaxley ORS-242 
1 Panel Bearing Assembly, Johnson /256 

or Equivalent 
1 Shaft Coupling, National TX-11 
Miscellaneous screws, nuts, bolts, lock-washers 
required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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1.20 Wail ÊaecÉ-giudeit exciiet 

Panel View Chassis View Bottom View 

FDR transmitters having inputs as 
high as 700 or 800 watts this exciter 

provides adequate excitation on all 
bands from 160 to 10 meters without 
the necessity of plugging in different 
coils. Three crystal frequencies and 
five operating bands may be selected 
at will by means of controls on the 
panel. 

The exciter uses for its final amplifier 
an 811 tube operating at a plate voltage 
of 1000 volts. The power input to 
the final stage is 120 watts, and power 
outputs of over 70 watts may be real-
ized on all bands. 

The panel is an especially designed 
unit requiring no additional name 
plates or markings. It is finished in 
black with white lettering, and the 
position of each control is c'early in-
dicated. 

The chassis and panel are the same 
as those used on the 40 watt band 
switching exciter. For converting the 
40 watt unit to this 120 watt unit it 
is necessary only to replace the filament 
plate transformers, to add two filter 
condensers, a neutralizing condenser 
and a bleeder resistor; and to replace 
the final tank circuit with a larger 
unit. The same convenience of opera-
tion and attractive appearance will be 
retained by the amateur who wishes to 
increase the power output of his exciter 
without obsoleting the smaller equip-
ment. 

The crystal oscillator stage uses a 
6V6-G tube operating with a plate 
voltage of 350V. and a screen-grid 
voltage of 190V. This stage drives a 
buffer-doubler stage with a 6L6-G tube 
operating at a plate voltage of 400V. 
and a screen-grid voltage of 275V. 
This buffer-doubler stage provides ade-
quate excitation to the 811 grid on all 
bands. 

lioRDARsoN 

The crystal oscillator stage operates 
with crystals in any band from 160 
to 10 meters. When using crystals in 
the 160, 80 and 40 meter bands, doubl-
ing may be accomplished in the oscilla-
tor; and enough output is available 
from it to drive the 61.6-G buffer-
doubler stage easily. When working 
"straight through" in the crystal oscilla-
tor stage, the plate current is of the 
order of 20 to 25 MA when loaded 
with the grid of the buffer-doubler 
stage. The buffer-doubler stage may be 
operated "straight through," or it may 
be used to double. With grid excitation 
on 160, 80, 40 and 20 meters, doubling 
is easily accomplished in this stage with 
enough power output to excite the 811 
final stage easily. With excitation on 
160, 80 and 40 meters, quadrupling 
can be carried on to give good outputs 
on 40, 20 and 10 meters. 

Although the buffer-doubler stage is 
not neutralized, no difficulties will be 
encountered when operating "straight 
through." However, for best results. 
it is recommended that wherever possi-
ble frequency multiplication be ac-
complished in this stage. 

The oscillator and buffer-doubler 
plate tank coils are sectionalized and 
mounted on a switch so that the 
amount of the coil being used can be 
easily controlled from the panel. It 
is thus possible to tune to all five bands 
with a single condenser. These tank 
coils are of the type in which the un-
used winding is short circuited. 

The buffer-doubler stage is capacity 
coupled to the 811 grid. At resonance, 
and when loaded by the final grid, the 
plate current in the buffer-doubler 
stage is of the order of 55 to 60 MA. 

The final tank circuit consists of a 
split-stator condenser and a Barker-
Williamson type BCL turret assembly. 
This coil assembly consists of five coils, 
one for each frequency band. The coil 

which is desired may be selected from 
the panel, and the other four coils 
with their links shorted out. 

The 811 tube is neutralized in a con-
ventional manner, and no difficul:y is 
encountered in obtaining perfect neu-
tralization. 

Since it is a high mu tube, the 811 
requires no bias to protect it in the 
event of failure of excitation. In this 
exciter grid leak bias is used. . With 
proper excitation the grid current 
should be 30 to 35 MA. 

Two DC power supplies are moulted 
upon this chassis, one delivering 400 
volts to supply the oscillator and 
buffer-doubler stages and the other 
delivering 1000 volts to the 811 tube. 
The low voltage rectifier uses a 5Z3 
tube, and the high voltage rectifier 
uses two 866-JR tubes. These power 
supplies are filtered with the sume 
chokes. 

Filament supplies for the RF t 
and for the rectifier tubes are contr 
by a single switch on the panel, 
the two high voltage supplies by 
other switch. The terminal boar 
the rear of the chassis has three e 
terminals so that other units associ 
with this exciter may be contr 
by the exciter switches. 

A single meter is mounted upon 
panel, and under it a four-posi 
switch permits the reading of the o 
lator plate current, the buffer-dou 
plate current, the final amplifier 
current and the final amplifier p 
current. 
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The three crystal sockets are mount-
ed on the chassis base. The scie tor 
switch is coupled to the panel sw tch 
by means of a flexible shaft, us 
permitting the crystals to be lac ted 
for best performance and retainin a 
convenient switch position on the 
panel. 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-19F77 Filament Transformer 
T-2 T-19P57 Plate Transformer 
CH-1 T-75C51 Filter Choke 
CH-2 T-75C51 Filter Choke 

Resistors: 

R-1 20,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor, Ohmite 

Brown Devil or Equivalent 
R-3 100,000 Ohm 1 Watt Resistor 
R-4 360 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-5 2,500 Ohm 10 Watt Resistor, Ohmite 

Brown Devil or Equivalent 
R-6 20 Ohm 10 Watt Center Tapped Resistor, 

Ohmite Brown Devil or Equivalent 
R-7 60 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-8 60 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-9 60 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-10 50 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-11 26,000 Ohm 50 Watt Semi-Variable Re-

sistor, Ohmite #0585 or Equivalent 
R-12 100,000 Ohm 60 Watt Resistor, Ohmite 

or Equivalent 

Condensers: 

C-1 .002 Mfd. 1,000 Volt Mica Condenser. 
C-D 4-6D2 or Aerovox 1465 

C-2 .0001 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6T1 or Aerovox 1466 

C-3 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1455 

C-4 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1466 

C-6 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

Parts Required 

Condensers: (Cont.) 
C-6 .0001 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6T1 or Aerovox 1465 
C-7 .002 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6D2 or Aerovox 1465 
C-8 .002 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6D2 or Aerovox 1456 
C-9 .002 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6D2 or Aerovox 1455 
C-10 100 Mmfd. Variable Condenser, Cardwell 

ZU-100-AS or Equivalent 
C-11 .0001 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6T1 or Aerovox 1455 
C-12 .002 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6D2 or Aerovox 1456 
C-18 .002 Mfd. 1,000 Volt Mica Condenser, 

C-D 4-6D2 or Aerovox 1455 
C-14 210-210 Mmfd. Variable Condenser, 

Cardwell XT-210-PD or Equivalent 
C-15 8 Mfd. 600 Volt Electrolytic Condenser, 

Mallory HS-693 or Equivalent 
C-16 8 Mfd. 600 Volt Electrolytic Condenser, 

Mallory HS-693 or Equivalent 
C-17 2 Mfd. 1,500 Volt Condenser, Mallory 

TX-808 or Equivalent 
C-18 2 Mfd. 1,500 Volt Condenser, Mallory 

TX-808 or Equivalent 
C-19 Neutralizing Condenser, E. F. Johnson 

#13G45 or Equivalent 

1 6V6-G 
1 6L6-G or 

6L6G X 

RFC-1 
RFC-2 
RFC-3 
RFC-4 
RFC-5 
RFC-6 

Tubes: 

Tube 

Tube 

1 811 
1 5Z3 
2 866-Jr. 

RF Choke,: 

Choke, Millen 
RF Choke, Millen 
RF Choke, Millen 
RF Choke, Millen 
RF Choke, Millen 
RF Choke, Millen 

Tube 
Tube 
Tubes 

#34101 or Equiv. 
#34101 or Equiv. 
#34101 or Equiv. 
#34101 or Equiv. 
#34101 or Equiv. 
#34101 or Equiv. 

Miscellaneous Parts: 

1 Punched Chassis 17' x 13' x 4' 
1 Panel 19' x 12 W 
I Pr. Chassis Mounting Brackets 

Condenser Mounting Bracket 
2 Bushings 
2 Octal Sockets 

4-Contact Socket 
5-Contact Socket, Steatite 

3 4-Contact Sockets, Steatite 
2 Feed-thru Insulators 
1 Grid Grip 
3 Crystal Sockets, Millen #33002 or Equiv. 
1 SW-1 Single-Pole, 4-Throw Switch, Isolantite, 

Centralab #2543 or Equivalent 
1 SW-2 SPST Switch, Arrow H & H #20992 

(Nickel Plated) or Equivalent 
1 SW-3 SPST Switch, Arrow H & H /20992 

(Nickel Plated) or Equivalent 
1 SW-4 2-Pole, 4-Throw Switch, Isolantite, Cen-

tralab #2543 or Equivalent 
1 L-1 Band Switch Coil, Barker-Williamson 

Type 2AB or Equivalent 
1 L-2 Band Switch Coil, Barker-Williamson 

Type 2AB or Equivalent 
1 L-3 Coil Turret Assembly, Barker-William-

son Type BCL or Equivalent 
1 M-1 0-200 MA DC Meter, 2' Square Case, 

Rear Illumination, Triplett #827-A or 
Equivalent 

3 Control Wheels, 2)j' Diameter, Coto 
CI-45 or Equivalent 
Knobs, Crowe #588 or Equivalent 
Shaft Extension, Yaxley # RS-242 or 
Equivalent 

1 Panel Bearing Assembly, Johnson #256 
or Equivalent 

1 Shaft Coupling, National TX-11 

Miscellaneous nuts, bolts, soldering lugs, lock-
washers, varnished tubing, cable and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available front Thordarson 15 cents net each, postpaid. 
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100 WATT MULTI-- BAND 

Lumptete 1 ransmatter 

THIS complete 100 watt transmit-
ter consists of two units, each hav-

ing its own power supply. The RF 
section may be modulated or may be 
used for CW only. Its final stage oper-
ates at 1000 volts with 100 watts in-
put. The modulator provides sufficient 
power output to modulate 100% the 
RF section, and the speech amplifier is 
incorporated in the modulator chassis. 
Any three pre-selected amateur bands 

in the range from 160 to 10 meters 
may be selected with panel switches. 
The RF section is a three-stage cir-

cuit using a 6L6-G oscillator, a 6L6-G 
buffer-doubler stage and a TZ-40 final 
stage. 
The oscillator stage has provision for 

switching in its plate tank circuit any 
one of three coils, and the same switch-
ing operation which selects the coils 
also selects the proper crystal. With 
160 and 80 meter crystals, doubling can 
be accomplished in the oscillator stage, 
but crystals in the range from 160 to 
20 meters may be used in the oscillator 
stage when working "straight through." 

In the buffer stage provision is made 
for switching to any one of three tank 
coils. Because the al,6-G buffer-doubler 
tube is not neutralized and since, when 
the second stage is used in frequency 
multiplying service, adequate drive is 
obtained on the TZ-40, it is recom-
mended that doubling be carried on in 
this stage whenever possible. However, 
on the lower frequency bands, there is 
no tendency toward trouble when oper-
ating "straight through." In all cases 
the final stage is operated "straight 
through." For 10 meter output it is 

1110RVIRSON 

RF Section 

recommended that a 20 meter crystal 
he used and that doubling be carried 
on in the second stage. 
The oscillator stage is capacity cou-

pled to the buffer-doubler stage, and 
the latter is capacity coupled to the 
final grid. 

Three Barker- Williamson center 
linked, center tapped tank coils, 
mounted in a type B coil turret, per-
mit the selection of any one of these 
coils for use in the final tank. With 
this arrangement the link around the 
coil in use is connected to the antenna 
or to an antenna matching network. 
With one meter and four meter 

switches provision is made for reading 
the oscillator cathode current, the buf-
fer-doubler cathode current, the final 
grid current and the final plate current. 
The meter switches are of such a type 
that the circuit controlled by each 
switch may be opened by placing the 
switch in its "half way" position. 
Two direct current supplies are in-

stalled in this chassis, one of which 
delivers approximately 400 volts to 
supply the plates of the 6L6-G's and 
the other which delivers 1000 volts 
to supply the plate of the TZ-40. The 
screen supply for the 6L6-G's is taken 
from taps on the 400 volt bleeder R-5, 
these taps being adjusted so that the 
voltage on the oscillator screen-grid 
is about 150 to 200 volts and on the 
buffer-doubler screen-grid it is about 
200 to 250 volts. When the oscillator 
tube is operating properly, the cathode 
current should dip to a value of 50 MA 
or less, and the cathode current in the 
buffer-doubler stage at resonance, 
should be about 75 MA. The grid cur-
rent on the final should be 25 MA 
or more; and for a 100 watt input to 
the final stage, the TZ-40 plate cur-
rent should be 100 MA. 
The removal of the high voltage for 

neutralizing the final stage may be 
done easily by removing the 866-JR 
tubes from their sockets and then 
making the neutralizing adjustment in 
the conventional manner with the an-
tenna or antenna matching network 

connected to the link on the final t , 111, 
coil. 

For CW operation the key is on-
nected between terminals 1 and on 
the five-screw terminal board on the 
back apron of the chassis, the 115 olt 
line is connected to terminals 3 a 4 
and the plate voltage is controlle by 
a switch connected between termi ais 
4 and 5. The terminals of the two No. 
55 feed-thru insulators on the ear 
apron of the chassis are conne ted 
together. 

Modulator Unit: 

The modulator tubes are 6L6-G' in 
push-pull, Class AB,. These tubes are 
connected to the Class C load thro gh 
a Multi-Match modulation transfor er. 
The connections to the modula ion 
transformer are as follows: One 6L -G 
plate is connected to terminal 1, and 
the other plate to 6. Terminals 2 and 5 
are joined and connected to the p ate 
suppl. Terminals 9 and 10 are lso 
joine, but no connection is made to 
them. The Class C load is connec ed 
to terminals 8 and 12. 
The speech amplifier tube line-u is 

as follows: a pentode connected 6J , a 
6F5 and a 6F6, triode connected. 
The power supply uses an 83 to s p-

ply high voltage to all tubes and an 
82 in the bias supply for the 6L6- 's. 

In preparing the modulator unit or 
operation, an adjustment must be m de 
of the bias and the screen voltage n 
the 6L6-G's. For obtaining the corr t 
bias adjust R-11 until the voltage acr ss 
it is 25 volts. Then adjust R-I2 u til 
the screen voltage is 310 volts. It m y 
be necessary to readjust R-11 to 
maintain the 25 volts of bias, e 
modulator plate current should e 
about 115 MA for two tubes, and w h 
a sine wave signal of sufficient mag i-
tude to modulate 100% the RF secti n 
the plate current will rise to appro 
mately 225 MA. For speech wa s 
having the same peak power pl te 
current will kick up to about 170 M 
To connect the modulator to the 

section terminals 3, 4 and 5 on the 
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 Baid - 14a#amilleit 
100 WATT MULTI-BAND 

RF Unit 

section should be connected to termi-
nals 1, 2 and 3 on the modulator. Con-
nection should be made from the termi-
nals of the No. 55 feed-thru insulators 
on the modulator chassis to the corres-
ponding insulators on the RF chassis. 
With the two chasses so interconnected 
the filament switch on the modulator 
chassis controls all the filaments, and 
the plate switch controls all plate 
supplies. 
The RF section may be used alone 

as an exciter for transmitters having 
power inputs of almost one kilowatt. 

WINDING 
BAND TURNS LENGTH 

160 40 J Close wound 
80 22 Close wound 
40 12 Is ' 
20 6 1 W 
10 3» 

Ose. & But, coils are identical. Use No. 18E 
wire on 1 Diem. form. 

RF Unit 
Parts Required 

THORDARSON PARTS 
T-17K21 Foundation Unit 

T-1 T-19F97 Filament Transformer 
T-2 T-19F93 Filament Transformer 
T-3 T-19F88 Filament Transformer 
T-4 T-19P57 Plate Transformer 
T-5 T-19F91 Filament Transformer 
CH-1 T-75C51 First Choke 
CH-2 T-75C51 Second Choke 

Tubes: 

2 6L6-G or 6L6-GX Tubes 2 866-JR Tubes 
I TZ-40 Tube 1 83 Tube 

Resistors: 
R-1 50,000 Ohm 1 Watt Resistor, IRC BT-1 
R-2 60,000 Ohm 10 Watt, Ohmite Red Devil 
R-3 2,500 Ohm 25 Watt, Ohmite, Wirewound 
R-4 100,000 Ohm 50 Watt, Ohmite Wirewound 
R-5 20,000 Ohm 50 Watt, Ohmite Semi-Variable 

Condensers: 

C-1, C-2 Variable Condenser, National TMS-260 
C-3 Variable Condenser, National TMC-200D 
C-4 Neutralizing Condenser, Johnson 13G45 
C-5, C-7, C-8, C-9, C-10, C-11, C-13, C-14, C-15, 
C-16 .001 Mfd. 1000 Volt Mica Condenser, Aero-

vox # 1455 or C-D 4-6D1 
C-6 .0001 Mfd. 1000 Volt Mica Condenser, Aero-

vox / 1455 or C-D 4-6T1 

RF Unit 
Condensers: (Cont'd) 

C-12 .005 Mfd. 1000 Volt Mica Condenser, Aero-
vox # I455 or C-D 4-6D5 

C-17, C-18 .001 Mfd. 6000 Volt Mica Condenser, 
Aerovox # 1467 or C-D 4-25D1 

C-19, C-20 2 Mfd. 1500 Volt Oil Filled Condenser, 
Aerovox # 1505 (2' Can) 

C-2I 4 Mfd. 600 V. Electrolytic, Aerovox GL-600 
C-22 4 Mfd. 600 V. Electrolytic, Aerovox GL-600 

Miscellaneous Parts: 

3 5-Contact Sockets, Amphenol S5 
5 4-Contact Sockets, Amphenol S4 
2 Octal Sockets, Amphenol S8 
5 4-Contact Isolantite Sockets, Amphenol SS4 
8 Feed-thru Insulators, Johnson #65 
4 Feed-thru Insulators, Johnson #42 
3 RF Chokes, National R-100 
1 4' Shaft Extension, Yaxley #125243 
1 2-Gang Band Switch, Centralab #2543 
1 1-Gang Band Switch, Centralab #2542 
I Coil Turret, Barker-Williamson Model "B" 
I 160 Meter Coll, Barker-Williamson 160BL — 

Center Linked 
I 80 Meter Coil, B-W 80BL, Center Linked 
I 40 Meter Coil, B-W 40BL, Center Linked 
I 20 Meter Coil, B-W 20BL, Center Linked 
I 10 Meter Coil, B-W 10BL, Center Linked 
3 Ve Coto-Coil Wheels CI-45 With Indicator 

Plates CI-47 Marked "OSC. PLATE," "BUF-
FER PLATE," "PWR. AMP. PLATE." 

4 Indicator Plates, Marked "OSC. PLATE," 
"BUFFER PLATE," "PWR. AMP. PLATE," 
"PWR. AMP. GRID," Coto-Coil CI-47. 

4 Meter Switches, Yaxley #762 
1 0-200 MA Meter, Simpson #276 or Triplett 

4327-A (Ilium.) 
3 1 Bar Knobs, Black 
1 Grid Cap, Large, National Type 12 
2 SPST 6 Ampere Toggle Switches, H & H /26993 
6 Coil Forms, National XR-4 
1 Cone Insulator, Johnson #601 
1 Cabinet, Bud #697 or Par Metal #SC2613 
1 Variable Resistor Lug, Ohmite 1,0358 

Modulator Unit 
Parts Required 

THORDARSON PARTS 
1 T-17K22 Foundation Unit 
T-1 T-67D78 Driver Transformer 
T-2 T-11M76 CHT Modulation Transformer 
T-3 T-79F84 Filament Transformer 
T-4 T-84P60 Plate Transformer 
CH-1 T-74C30 Third Choke 
CH-2 T-76C49 Bias Choke 
CH-3 T-76C51 First Choke 
CH-4 T-68C07 Second Choke 

Modulator Unit 

Modulator Unit 
Tubes: 

I 6.17 Tube 2 6L6-G or 6L6-GX Tubes 
1 6F5 Tube I 82 Tube 
1 6F6 Tube 1 83 Tube 

Resistors: 
R-1 5 Megohm 3 Watt Resistor, IRC BT- .4 
R-2 3 Megohm I Watt Resistor, IRC BT-1 
R-9, R-8 260,000 Ohm 1 Watt Resistor, IRC BT-1 
R-4 500,000 Ohm Volume Control, IRC 18-133 
R-5 2000 Ohm 1 Watt Resistor, IRC BT-1 
R-6 20,000 Ohm 1 Watt Resistor IRC BT-1 
R-7 100,000 Ohm 1 Watt Resistor, IRC BT-1 
R-9 750 Ohm 10 Watt Resistor, IRC Type AB 
R-10 10,000 Ohm 2 Watt Resistor, IRC 16T-2 
R-11 1500 Ohm 25 Watt Semi-Variable, Ohmite 
R-12 2600 Ohm 25 Watt Se:ni-Variable, Ohmite 
R-13 25,000 Ohm 50 Watt Wirewound, Ohmite 

Condensers: 
C-1, C-2 .0001 Mfd. 500 Volt Mica Condenser, 

Aerovox # 1467 or C-D 5W-5T1 
C-3 .04 Mfd. 400 Volt Paper Condenser, Aero-

vox #484 or C-D DT-464 
C-4, C-7 .1 Mfd. 400 Volt Paper Condenser, Aero-

vox #484 or C-D DT-4F.1 
C-5 8 Mfd. 450 Volt Electrolytic Condenser, 

Aerovox PBS-450 or C-D JR508 
C-6 10 Mfd. 26 Volt Electrolytic Condenser, 

Aerovox PR-25 or C-D ED-2100 

C-8 } 8-8 Mfd. 450 V. Dual Elect., Aerovox 2G C-16 
C-9 10 Mfd. 50 V. Elect., Aerovox PR-50 
C-10, C-11 0.002 Mfd. 1000 Volt Mica Condenser 

Aerovox # 1455 or C-D 4-6D2 
C-12, C-13 8 Mfd. 200 Volt Electrolytic Conden-

ser, Aerovox PBS-200 or C-D JR208 
C-14 8 Mfd. 600 V. Elect., Aerovox GL-600 
C-16 0.01 Mfd. 400 Volt Paper Condenser, Aero-

vox #484 or C-D DT-461 

Miscellaneous Parts: 
1 RF Choke, National R-100 
1 Mie. Connector, Amphenol MC-1F 
1 Mie. Connector, Amphenol PC-1M 
1 Bias Cell, Mallory #F7 
1 Bias Cell Holder, Mallory #GB-1A 
1 1;e Bar Knob, Black Streamlined 
1 AC Line Cord and Plug, Belden # 1725 
5 Octal Sockets, Amphenol S8 
2 4-Contact Sockets, Amphenol S4 
2 Metal 'rube Grid Caps 
1 Dial Plate, Crowe #666 
2 Feed-thru Insulators, Johnson #55 
1 0-300 MA Meter, Simpson #276 or Triplett 

#327-A (Illuminated) 
2 Metal Tube Shields, ARHCO #92 
1 Red Jewel and Candelabra Bracket, ARHCO 

#93 or Drake Mfg. Co. #10C 
1 Green Jewel and Candelabra Bracket, ARHCO 

#93 or Drake Mfg. Co. 110C 
2 110 Volt Carbon Lamps Type G6 

Complete Instruction Book SD-386-A giving full details of building 

diagrams and layout available at 25 cents postpaid. 

data, photos, 
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4enceleeet Speecit 

Chassis View 

USING low plate resistance output tubes, this am-
plifier is capable of easily .delivering 10 watts of 

audio power for driving the largest modulators used by 
amateurs. Its low internal output impedance pro-
vides the excellent regulation required in Class B driver 
service, and its high gain makes it usable with crystal 
microphones. 

The circuit shown is that incorporating the peak 
limiting feature, but this amplifier is also available 
with a circuit for overmodulation control or as a con-
ventional amplifier. The punched chassis is designed 
to fit either the regular type amateur transformers or 
the C.H.T. Series of transformers, which give better 

Thordarson Parts 
1 T-17K20 Foundation Unit 
T-1 T-15A74 
T-2 T-15S90 or T-67S54 for 500 ohm output or 

T-15D76, T-15D77, T-15D78 or T-15D79 or 
T-19D411, T-19D02, T-19D03 or T-19D04 

T-3 T-15R05 or T-87R85 
T-4 T-78D46 
CH-1 T-15C54 or T-74C29 
CH-2 T-75C49 
CH-3 Tuucao 

Tubes: 
1-6E5 1-6C5 1-5Z3 1-6R7 1-6L7 2-2A3 1-80 

Resistors: 
R-1 5 Megotun, h  Watt, IRC BT- h 
R-2 250,000 Ohms, 1 Watt, IRC BT-1 
R-3 500,000 Ohms, Volume Control, IRC 13-133 
R-7 350 Ohms, 10 Watts, Ohmite Brown Devil 
R-8 500,000 Ohms 1 Watt, IRC BT-1 
R-9 150 Ohms, 10 Watts, Ohmite Brown Devil 
R-10 100,000 Ohms, 1 Watt, IRC BT-1 
R-11 4,000 Ohms 10 Watts, Ohmite Brown Devil 
R-12 2544,000 Ohms 1 Watt, IRC BT-1 
R-13 50o Ohms, 1 Watt, IRC BT-1 
R-14 12,000 Ohms, 25 Watts, Ohmite Semi-Variable 
R-15 20,000 Ohms, 1 Watt, IRC BT-1 
R-16 20,000 Ohms, 1 Watt, IRC BT-1 
R-17 2,500 Ohms, 25 Watts, Ohmite Semi-Variable 
R-18 500,000 Ohms, Volume Control, IRC 13-133 
R-19 1,000 Ohms, 1 Watt, IRC BT-1 
R-20 2,500 Ohms, 1 Watt, IRC BT-1 
R-21 10,000 Ohms, 1 Watt, IRC BT-1 
R-22 100,000 Ohms, 1 Watt, IRC BT-1 

frequency response and less distortion. The amplifier 
may be adapted to rack and panel mounting, or a 
cover may be obtained for use on an operating table. 

For T-2, a driver transformer may be used to couple 
the 2A3 plates directly to the Class B grids; or, if 
it is desired to locate the amplifier remotely from the 
modulator, an output transformer may be installed 
to couple the 2A3 plates to a 500 ohm line. 

Specifications showing the different circuits, to-
gether with a complete parts list, are shown on the 
Thordarson SD-389 bulletin, available at all jobbers. 

Condensera: 

C-1 0.0001 Mfd., 500 V Mica Aerovox 1467 or C-D 5W-5T1 
C-2 0.1 MM., 400 V Paper Aerovox 484 or C-D DT-4P1 
C-3 8 Mfd., 450 V Elect. Aerovox PBS-450 or C-D JR508 
C-5 0.5 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P5 
C-6 8 Mfd:, 450 V Elect. Aerovox PBS-450 or C-D JR508 
C-7, C-11 8-8 Mfd., 450 V Dual Elect. Aerovox 2G 
C-8 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 
C-9 8 Mfd., 450 V Elect. Aerovox PBS-450 or C-D JR508 
C-10 10 Mfd., 25 V Elect. Aerovox PR-25 or C-D ED-2100 
C-12, C-13 8-8 Mfd., 450 V Dual Elect. Aerovox 2G 
C-14 8 Mfd., 200 V Elect. Aerovox PBS-200 or C-D JR208 
C-15 8 Mfd., 200 V Elect. Aerovox PBS-200 or C-D JR208 
C-17 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 
C-18 10 Mfd., 25 V Elect. Aerovox PB-25 or C-D ED-2100 
C-19 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 

Miscellaneous Parts: 

Mie. Input Connector, Amphenol 
MC1F 
Mie. Input Connector. Amphenol 
PC1M 
Red Jewel and Bracket, Yaxley 
No. 310R 
Bias Cell, Mallory No. F7 
Bias Cell Holder, Mallory No. 
GB-1A 
1%' Bar Knob, Black Stream-
lined 

I SPST Toggle Switch, H & H 
No. 20992 

I AC Une Cord and Plug, Belden 
No. 1725 

3 Metal Tube Grid Caps 
2 NMorta912 Tube Shields, ARHCO 

1 Dial Plate, Crowe No. 566 
1 RF Choke, National R-100 
4 Octal Sockets, Amphenol S8 
4 4-Contact Sockets, Amphenol S-4 
1 6.3 Volt Pilot Light, Mazda No. 40 

The parts list shown is for the amplifier with either the over-modulation control or the peak 
limiting circuits; complete drawings, photos, parts lists and instructions for easy assembly of 
either of the above circuits are contained in Instruction Book SD-387, 15 cents postpaid. 
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.250 Watt Plumie 14am.ofillet 
450 WATT CW - 160 TO 10 METERS 

PARTICULARLY designed for use 
with the new RCA-811 and 812 

tubes, this transmitter, with its un-
usual mechanical layout and carefully 
planned wiring, gives superior perform-
ance on the five amateur bands from 
160 to 10 meters. With an input of 
250 watts for phone operation, a carrier 
output of 190 watts is easily obtained; 
and with 450 watts input for CW, 350 
watts may be delivered to the antenna. 
Higher than usual plate efficiencies are 
obtained by careful attention to me-
chanical layout and by the selection of 
high quality parts. 

In addition to the RCA-812 the 
transmitter will also operate satisfac-
torily with other tubes such as the 
Taylor TZ-40, Taylor T-55, or the 
Eimac 35T. It is only necessary to use 
the correct filament transformer and to 
adjust the grid bias resistor. 

A semi-fixed swinging link grid tank 
coil of the plug-in type is used in the 
grid circuit. This allows not only close 
adjustment for optimum excitation but 
also permits the coil to be removed 
without changing the link setting. This 
latter feature is particularly desirable 
for the amateur who wishes to avoid 
time-consuming operations when chang-

High Efficiency Final Stage 

Multi-Match Modulator 

1250 and 1500 

Volt Power Supply 

Up to 150 Watts 

Modulator Output 

mg bands. The plate tank coil is also 
of the swinging link type, which per-
mits quick adjustment of the amplifier 
loading. The Class C amplifier is easily 
driven by the Thordarson 40 watt 
Band-Switch Exciter unit, this com-
bination affording the advantage of 
quick band changing without involving 
costly coil switching parts in the high 
power stage. 

The Class C amplifier requires 200 
MA at 1250 volts for a phone input 
of 250 watts. For a 450 watt CW 
input the plate current is 300 MA at 
1500 volts. The grid current for the 
Class C tubes depends upon the choice 
of tubes and whether CW or phone 
operation is desired. For 812's it is 
50 MA for two tubes. To meet the 
various bias requirements of the dif-
ferent tube types, an adjustable grid 
resistor is provided. 

Should the amateur wish to install 
an external fixed bias supply for CW, 
provision has been made for its easy 
connection. If external bias is used, 
the negative of the bias supply con-
nects to terminal No. 1 and the posi-
tive to No. 2. If external bias is not 
desired terminals No. 1 and No. 2 on 
the Class C amplifier chassis are con-

nected together. About 30 volts of 
fixed bias are required to maintain the 
tubes within their rated plate dissipa-
tion without excitation. 

Both the grid and the plate currents 
are metered, the meters being in the 
cathode return leads. This places both 
meters at a low DC potential with re-
spect to the chassis, thus eliminating 
any tendency toward deflection of the 
needle due to electrostatic effects and 
removing the possibility of flash-over 
from the meter terminals to the pilot 
lamp mounting. 

The modulator uses the new 811 
tubes and easily delivers the required 
125 watts of audio frequency power 
with very little distortion. It is de-
signed to operate from a "500 ohm" 
line. The modulation transformer is 
of the Multi-Match type so that it 
may be used to modulate any Class C 
stage of 300 watts input power. The 
no-signal plate current of the 811's is 
60 MA, and the current with a 125 
watt sine wave output is 177 MA. 
For speech signals having the same 
peak power the plate current should 
swing to about 90 or 100 MA. 

The required driving power is very 
small, being on the order of 4 peak 
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 .250 Wail PItaite 14afraiedieit 
450 WATT CW — 160 TO 10 METERS 

watts. If 2A3's are used as the driver 
tubes, an unusually high step-dlown 
ratio from the plates of the 2A3's to 
the grids of the 811's may be used to 
obtain excellent driving regulation. The 
Thordarson Amateur Speech Amplifier 
is an excellent unit to furnish the driv-
ing power required by this modulator. 

RF Chassis View 

RF Bottom View 

THORDARSON TRANSFORMER 
T-6 T-19F85 Filament Transformer 

Resistor: 
R-2 4,000 Ohm 50 Watt Wirewound 

Ohrnite Semi-Variable or Equiva-
lent 

Condensers: 
C-3 Variable Air Condenser, Cardwell 

MR-150-BD or Equivalent 
C-4 Variable Air Condenser, Cardwell 

XP-165-KD or Equivalent 
C-5 Neutralizing Condenser, Hammer-

lund N-10 or Equivalent 
C-6 Neutralizing Condenser, Hammar-

lund N-10 or Equivalent 
C-7 .001 Mfd. 3,600 Volt Mica Con-

denser Aerovox 1663 or Equivalent 
C-8 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 
C-9 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 
C-10 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 
C-11 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 

Tubes: 

2 812 Tubes 

The power supply, with its tapped 
plate transformer, is rated at 300 MA 
at 1250 or 1500 volts. The load re-
quirements of the Class C amplifier 
and the modulator are such that the 
power supply is fully loaded for both 
phone and CW so that regardless of 
the type of operation the amateur 

chooses, he is not investing in a power 
supply which is not being loaded up 
to its rating at all times. The power 
supply is entirely self-contained with 
separate plate and filament switches, 
making it an ideal power supply for 
other equipment of similar load re-
quirements. 

RF Section 

L-1 

00 

C-3 

BLINCK 

L-2 

11. 

Parts Required 

Miscellaneous Parts: 
Punched Chassis 8 Ie x 10' x 3' 

1 Panel 19' x 14' 
1 Sub-Panel 
1 Terminal Board 
4 Bushings 
3 Feed-thru Insulators 
2 4-Contact Isolantite Sockets 
2 Stand-off Insulators 
2 Shaft Couplings, National TX-11 

or Equivalent 
1 Shaft Coupling, Johnson No. 252 

or Equivalent 
2 Panel Bearing Assemblies, Johnson 

No. 256 or Equivalent 
1 M-2 0-200 MA DC Meter, 3' Square 

Case, Rear Illumination, Triplett 
No. 327-A or Equivalent 

1 M-3 0-300 MA DC Meter, 3' Square 
Case, Rear Illumination, Triplett 
No. 927-A or Equivalent 

2 Control Wheels, Complete, Coto 
CI-45 or Equivalent 

1 Indicator Plate Marked "PWR 
AMP GRID" Coto CI-47 or Equiv-
alent 

1 Indicator Plate Marked "PWR 
AMP PLATE" Coto CI-47 or 
Equivalent 

Misc. Parts: (Coned) 
1 Coil Socket, National Type XB-16 

or Equivalent 
1 L-1 160 Meter Coil, Nationali. Type 

AR16-160C or Equivalent 
1 L-1 80 Meter Coil, National Type 

AR16-80S or Equivalent 
1 L-1 40 Meter Coil, National Type 

AR16-40S or Equivalent 
1 L-1 20 Meter Coil, National Type 

AR16-20S or Equivalent 
1 L-1 10 Meter Coil, National Type 

AR16-10S or Equivalent 
1 L-2 Swinging Link lit Jack Bar Assem-

bly, B-W Type TV or Equival ent 
1 L-2 160 Meter Coil, B-W 160 TVL or 

Equivalent 
1 L-2 80 Meter Coil, B-W 80 TVL or 

Equivalent 
1 L-2 40 Meter Coil, B-W 40 TVL or 

Equivalent 
1 L-2 20 Meter Coil, B-W 20 TVL or 

Equivalent 
1 L-2 10 Meter Coil, B-W 10 TVL or 

Equivalent 
2 Grid Grips, National Type 12 or 

Equivalent 
1 RFC-1 RP" Choke, National Type R-164U 

or Equivalent 
Miscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
readable front Thordarson 15 cents net each, postpaid. 
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 i250 Wait phone 14a#144fratigwi 
450 WATT CW — 160 TO 10 METERS 

Modulator and Power Supply 

T-3 
T-4 
T-5 

Modulator 

Modulator 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

T-19F99 

T-19D05 

T-19M16 

Filament Transformer 
Driver Transformer 
Modulation Transformer 

Miscellaneous Parts: 

Bottom View of Modulator 

2 811 Tubes 
I M-I 0-200 MA DC Meter. 3' Square Case, 

Rear Illumination, Triplett dé327A or 
Equivalent 
Punched Chassis 17' x 8' a 3' 
Panel 19' x 10W 

I Pr. Chassis Mounting Brackets 

1 5-Lug Terminal Board 
2 Feed-thru Insulators 

2 4-Contact Sockets, Steatite 
2 Isolantite Plate Caps 

Miscellaneous nuts, bolts, lock-washers, grommets, 
soldering lugs and other hardware. 

250 WATT R F UNIT 

40 WATT 

SWITCH 

BANC 

EXCITER 

00000 

AMATEUR SPEECH ma 

* 

125 WATT 
424-1 

MODULATOR 

.-

12 50 VOLT 

POWER SUPPLY 

115 V. LINE 

Power Supply 

Power Supply 
Parts Required 

TEORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-19F90 Filament Transformer 
T-2 T-19P60 Plate Transformer 
CH-1 T-19C37 Input Choke 
CE-2 T-19C44 Smoothing Choke 

Resistor: 

It-1 40,000 Ohm 200 Watt. Wirewound Rest, 
tor, Ohmite 1370 or Equivalent 

Condensers: 

C-I 2 Mfd. 1,500 Volt Condenser. GE • 23F21 
or Equivalent 

C-2 2 Mfd. 1,500 Volt Condenser. GE é231.21 
or Equivalent 

Tubes: 

2 866 Tubes 

Miscellaneous Parts: 

Punched Chassis 17' x 12' x 3' 
Panel 19' a 12 ,4' 

I Pr. Chassis Mounting Brackets 
2 4-Contact Sockets, Steatite 

Feed-thru Insulator 
2 Isolantite Plate Caps 
1 SW-1 Switch, Arrow H & H Type HDT or 

Equivalent 
I SW-2 Switch, Arrow H & H Type HDT or 

Equivalent 
Miscellaneous nuts, bolts, lock-washers, soldering 
lugs and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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400 *la& 14aframillei  

Wide Choice of Class C Tubes 

Adjustable Excitation 

Adjustable Loading 

Multi-Match Modulator 

High Efficiency with Adjustable Loading 

THIS 400 watt phone transmitter 
has the same construction and su-

perior features of the transmitter shown 
on pages 24, 25 and 26. It is suit-
able for operation on all bands from 
160 to 10 meters. It is easily driven 
by any exciter having an output of 
20 watts; an ideal exciter for this trans-
mitter is the Thordarson 40 Watt 
Band-Switch Exciter. 

The transmitter is supplied with 
panels finished in black wrinkle, and 
the chassis and chassis mounting brack-
ets are in gray flat enamel. 

RF Section: 

The unusual mechanical construction 
of the RF Section results in improved 
electrical performance. Flexible shafts 
are used to couple the grid and plate 
tuning condensers to the panel controls. 
The tubes used in the RF section are 
Heintz and Kaufman HK-54's or Taylor 
T-55's. The HK-54's require a T-19.F85 
filament transformer, and the T-55's, 
a T-19F94 filament transformer. Holes 
are provided on the chassis for either 
of these types. 

A swinging link which couples the 
plate tank coil to the antenna, permits 

the amateur tu adjust the loading ut 
the final stage to the desired power 
input. For 400 watts input, the Class C 
plate current is 267 MA at 1500 volts. 
A plate efficiency of between 75% and 
80% may be obtained when the trans-
mitter is in proper adjustment. 

The grid tank coils are the plug-
in type, having link coupling to the 
exciter. The coils for the 80, 40, 20 
and 10 meter bands have semi-fixed 
swinging links, and the 160 meter coil 
has a fixed link. Excitation should be 
adjusted so that the total grid current 
for both Class C tubes is 40 MA. The 
value of the grid resistor used with the 
HK-54's is 3750 ohms; with the T-55's, 
5000 ohms. 

Since the RF unit was designed 
primarily for phone operation, no at-
tempt was made to install a fixed bias 
supply on the RF chassis. However, 
for CW, provision has been made 
on the terminal board for the con-
nection of an external bias supply. 
About 45 volts of bias is required to 
hold the tubes at their rated dissipation 
with no excitation. When external bias 
is not used terminals No. 1 and No. 2 
are connected together. If external 
bias is used, the negative of the bias 

supply connects to terminal No. II and 
the positive to No. 2. 
Both the grid and the plate currents 

are metered. The meters are in the 
cathode return leads, thus placing oth 
meters at a low DC potential with 
respect to the chassis, and th reby 
avoiding any possibility of flash- vers 
from the meter terminals to the pilot 
lamp mounting and any likelihood of 
deflection of the movements due to 
electrostatic effects. 

Modulator: 
The modulator, using 811's with 1500 

volts on the plates, has a power output 
of 200 watts. The no-signal plate cur-
rent for two tubes is about 70 MA. 
With a 200 watt sine-wave output 
the plate current rises to 217 MA. For 
speech signals of sufficient magnitude 
to modulate the Class C stage 100°/, 
the average plate current is about 12°5 
MA. The modulation transformer, as 
well as the driver transformer, is 
of the Multi-Match type so that a 
large variety of Class C loads and 
sources of driving power may be ac-
commodated. The primary of the driver 
transformer is designed to couple from 
a "500 ohm" line. Very little driving 
power ( 3.5 watts) is needed to obtain 
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o 
200 watts output; thus the large excess 
of power output capability of the 
usually chosen pair of 2A3's serving as 
driver tubes can be turned to good 
advantage in obtaining a driving volt-
age of exceptionally good regulation. 
The plate-to-plate load on the modula-
tor tubes is 15,500 ohms. 

Power Supply: 
The power supply for this transmit-

ter uses two 866's and has a rating of 
500 MA at 1500 volts DC. On its 14" 
panel are mounted two switches: one 
for controlling filaments and the other 
for controlling the plate transformer. 
Having well insulated line terminals 

RF Section 

L-1 r" 

CD@ 

e 3 

?_1; ° 
jW UI 

BLACK 

ei 

 4\ L-2 

`-• 

e 

T-6 
BLACK 

THORDARSON TRANSFORMER 
T-6 T-19F99 Filament Transformer 

Resistor: 
R-2 4,000 Ohm 50 Watt Wirewound Ohmite 

Semi-Variable or Equivalent 

Condensers: 
C-3 150-150 Mmfd. Variable Condenser, 

Cardwell MR-150-BD or Equivalent 
C-4 165-165 Mmfd. Variable Condenser, 

Cardwell XP-165-KD or Equivalent 
C-6 Neutralizing Condenser, Hammarlund 

N-10 or Equivalent 
C-6 Neutralizing Condenser, Hammarlund 

N-10 or Equivalent 
C-7 .001 Mfd. 3,500 Volt Mica Condenser 

Aerovox 1653 or Equivalent 
C-8 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1465 
C-9 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1455 
C-10 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1455 
C-11 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1455 

Tubes: 
2 HK-54 Tubes 

RF 

RF Bottom View 

Section Parts Required 

Miscellaneous Parts: 

1 Punched Chassis 8 je X 10' x 3' 
1 Panel 19' x 14' 
1 Sub-Panel 
1 Terminal Board 
4 Bushings 
3 Feed-thru Insulators 
2 4-Contact Isolantite Sockets 
2 Stand-off Insulators 
2 Shaft Couplings, National TX-11 or 

Equivalent 
1 Shaft Coupling, Johnson #252 or Equiv. 
2 Panel Bearing Assemblies, Johnson 

#256 or Equivalent 
1 M-2 0-200 MA DC Meter, 3' Square Case, 

Rear Illumination, Triplett #327-A or 
Equivalent 

1 M-3 0-300 MA DC Meter, 3' Square Case, 
Rear Illumination, Triplett #327-A or 
Equivalent 

2 Control Wheels, Complete, Coto CI-45 
or Equivalent 

1 Indicator Plate Marked "PWR AMP 
GRID" Coto CI-47 or Equivalent 

1 Indicator Plate Marked "PWR AMP 
PLATE" Coto CI-47 or Equivalent 

and high voltage terminals mounted on 
the rear apron of the chassis, the power 
supply matches in appearance and con-
struction the modulator and RF units 
with which it was designed to operate. 
Its simplicity and completeness make 
it an excellent general purpose power 
supply. 

RF Chassis View 

Misc. Parts: (Coned) 
1 Coil Socket, National Type XB-16 or 

Equivalent 
1 L-1 160 Meter Coil, National Type AR16-

160C or Equivalent 
1 L-1 80 Meter Coil, National Type AR16-

80S or Equivalent 
1 L-1 40 Meter Coil, National Type AR16-

40S or Equivalent 
1 L-1 20 Meter Coil, National Type AR16-

20S or Equivalent 
1 L-1 10 Meter Coil, National Type AR16-

10S or Equivalent 
1 L-2 Swinging Link & Jack Bar Assembly. 

B-W Type TV or Equivalent 
1 L-2 160 Meter Coil, B-W 160 TVL or Equiv. 
1 L-2 80 Meter Coil, B-W 80 TVL or Equiv. 
1 L-2 40 Meter Coil, B-W 40 TVL or Equiv. 
1 L-2 20 Meter Coil, B-W 20 TVL or Equiv. 
1 L-2 10 Meter Coil, B-W 10 TVL or Equiv. 
2 Grid Grips, National Type 12 or Equiv. 
1 RFC-1 RF Choke, National Type R-154U or 

Equivalent 

Miscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 rents net each, postpaid. 
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Modulator and Power Supply 

Modulator 

Modulator 
Parts Required 

THCRDARSON TRANSFORMERS 
and CHOKES 

T-3 

T-4 
T-5 

T-19F99 

T-19D05 
T-19M17 

Filament Transformer 
Driver Transformer 

Medulation Transformer 

Tubes: 
2 811 Tubes 

Miscellaneous Parts: 

1 M-1 0-300 MA DC Meter, 3 Square 
Case Triplett 327-A or Equivalent 

1 Punched Chassis 17' x 10' x 3' 
1 Panel 19' x 10 j.:2' 
1 Pr. Chassis Mounting Brackets 

2 Feed-thru Insulators 
2 4-Contact Sockets, Steatite 
2 Isolantite Plate Capa 

Miscellaneous nuts, bolts, lock-washers, grommets 
and other hardware. 

Bottom View of Power Supply 

Bottom View of Modulator 

400 WATT RF UNIT 

'194° 

40 WATT SAND 

SWIrCH EXCITER 

00 
• 3 

AMATEUR SPEECH AMP 

0 91 C-

200 WATT 

MODULATOR 

e 

1500 VOLT 

POWER SUPPLY 

115 V. LINE 

TdoRDARsoN 

Power Supply 

Power Supply 

Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

I-1 T-19F90 Filament Transformer 
T-2 T-19P64 Plate Transformer 
CH-1 T-19C37 Input Choke 
CH-2 T-19C44 Smoothing Choke 

Resistor: 

R-1 40,000 Ohm 200 Watt Wirewound 
tor, Ohmite 1370 or Equivalent 

Condensers: 
C-1 2 Mfd, 2,000 Volt Condenser GE /23E31 

or Equivalent 
C-2 2 Mfd. 2,000 Volt Condenser GE /23E31 

or Equivalent 

Tubes: 
2 1366 Tubes 

Resis-

Miscellaneous Parts: 

I SW-1 Switch, Arrow H & H Type liDT or 
Equivalent 

1 SW-2 Switch, Arrow H & H Type IIDT or 
Equivalent 
Punched Chassis 17' x 12' x 
Panel 19' x 

I Pr. Chassis Mounting Brackets 
Terminal Board 

2 4-Contact Sockets, Steatite 
1 Feed-thru Insulator 
2 Isolantite Plate Caps 

Miscellaneous nuts, bolts, lock-washers and other 
hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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THIS transmitter consists of a 
Class C amplifier of 600 watts 

input, a modulator capable of deliv-
ering 300 watts of audio frequency 
power and a 1750 volt power sup-
ply of sufficient capacity to furnish 
the current required by both the RF 
stage and the modulator. Operation 
may be obtained on all five amateur 
bands from 160 to 10 meters. Relay 
switching is incorporated in this trans-
mitter, thus not only permitting com-
plete control of the transmitter with 
a single switch but also protecting 
the Class C amplifier from under-
excitation and preventing the possibility 
of abuse to the modulation transformer 
by underloading it. 

The Class C amplifier may be oper-
ated with any one of three types of 
tubes, namely Taylor TW-150's, Eimac 
100TH's or Heintz and Kaufman 
HK-254's. The modulator tubes are 
Taylor 805's. and the rectifier tubes 
are 866's. 

The panels are supplied in a black 
wrinkle finish; and the chassis, chassis 
mounting brackets and other small 
metal fixtures in a gray flat enamel. 

Completely Relay Controlled 

Under Excitation Protection 

High Quality Audio System 

Multi-Match Modulator 

RF Unit: 

The Class C amplifier circuit is of the 
conventional push-pull type operating 
with 600 watts input at 1750 volts. It 
requires from 30 to 40 watts of driving 
power. The Thordarson 120 watt Band-
Switch Exciter or the Thordarson 
100 Watt Multi-Band Transmitter are 
ideal exciters. These units are de-
scribed on pages 18 and 20. Plate 
and grid coils are of the plug-in type 
with a swinging link and jack bar 
assembly, thus permitting close adjust-
ment of grid excitation and plate load-
ing. Provision is made on the chassis 
for using either the UX sockets 
required by the TW-150's and the 
100TH's, or the 50 watt sockets needed 
for use with HK-254's. The grid re-
sistor is of the semi-variable type so 
that the correct bias requirements for 
various tubes may be met. The plate 
tuning condenser is of the split-stator 
type, having each stator section divided 
into two parts. This permits a very 
favorable L/C ratio to be obtained on 
all bands. The coils specified for the 
plate tank circuit have such a base 
construction that the correct stator 
combination is automatically obtained 
on each band when the coil is plugged 
in. 

With 600 watts input the Class C 
plate current is 343 NIA at 1750 volts. 
Plate efficiencies on the order of 75% 
are easily obtainable. When the ampli-
fier is unloaded the plate current at 
resonance dips to about 25 MA on 
the 160, 80 and 40 meter bands; and 
to about 40 and 50 MA when operation 
is on the 20 and 10 meter bands re-
spectively. The grid current is about 
100 MA (for two tubes), and the grid 
resistor should be adjusted to about 
1200 ohms. 

Modulator: 

The modulator has a "500 ohm" 
input and can be easily driven by the 
Thordarson Amateur Speech Amplifier. 
A rectified AC bias supply is installed 
on the modulator chassis. It uses a 
type 83 tube, which furnishes 20 volts 
of bias. This bias not only prevents 
the plate dissipation of the 805's from 
rising to an abnormal value during 
periods of no-signal but also tends to 
reduce distortion in the output of the 
modulator. 

With no-signal on the grids of the 
805's the plate current ( two tubes) 
is about 80 MA. This current rises to 
345 MA with a sine wave signal of 
magnitude sufficient to cause 100% 

TRANSFORMER SPECIALISTS SINCE 1895 

29 



600 *Jail el4aframilleit 
modulation, but for speech the same 
degree of modulation can be obtained 
when the modulator current rises to 
about 150 MA. 

When the "500 ohm" input to the 
modulator grids is supplied by a 

RF Bottom View 

RF Chassis View 

THORDARSON TRANSFORMER 

T-7 T-74F23 Filament Transformer 

Resistor: 

R-3 2,500 Ohm 50 Watt Sem:-Variable Resistor, 
Ohmite or Equivalent 

Condensers: 

C-5 260-260 Mmfd. Variable Condenser, 
Cardwell MR-260-BD or Equivalent 

C-6 160-160 Mmfd. Variable Condenser, 
Cardwell XE-160-70-XQ '-ir Equivalent 

C-7 Neutralizing Condom:1er, Hammarlund 
N-10 or Equivalent 

C-8 Neutralizing Condenser, Hammarlund 
N-10 or Equivalent 

C-9 .001 Mfd. Mica Condenser, CD-21C-86 
or Equivalent 

C-10 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

C-11 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

C-12 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

C-13 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

Tubes: 

2 TW-150 or H K-254 or 100TH 

Thordarson Amateur Speech Amplifier, 
the driver transformer ratio should be 
1 to 1.4, primary to half the secondary. 
The turns ratio of the modulation 
transformer is 1.4 to 1, and the plate-
to-plate load on the modulators is 
10,000 ohms. 

RF Section Parts Required 

The driver and modulation trans-
formers are of the Multi-Match type 
so that not only may a variety of 
Class C loads be accommodated but 
also different driving tubes may he 
used. 

IContinued on Page 311 

RF Section 

Miscellaneous Parts: 

1 Punched Chassis 17' x 13' x 2!e 
1 Panel 19' x 14' 
1 Pr. Chassis Mounting Brackets 
2 Socket Mounting Plates 
4 Condenser Mounting Brackets 
2 Coil Mounting Brackets 
8 Bushings 
1 Feed-thru Bushing 
2 Feed-thru Insulators 
2 4-Contact Sockets, Steatite 
2 50 Watt Sockets 
4 Grid Grips 
4 Cone Insulators 
1 RY-3 SPST Underload Relay, Ward-Leonard 

507-514A or Equivalent 
1 M-2 0-200 MA DC ?deter, 3' Square Case, 

Rear Illumination, Triplett #327A or 
Equivalent 

1 M-3 0-500 MA DC Meter, 3' Square Case 
Rear Illumination, Triplett #327A or 
Equivalent 

1 L-1 Swinging Link & Jack Bar Assembly, 
B-W Type BVL or Equivalent 

1 L-1 160 Meter Coil, B-W Type 160 BVL 
or Equivalent 

1 L-1 80 Meter Coil, B-W Type 80 BVL 
or Equivalent 

1 L-1 40 Meter Coil, B-W Type 40 BVL 
or Equivalent 

Miscellaneous Parts: (Cont.) 

1 L-1 20 Meter Coil, B-W Type 20 BVL 
or Equivalent 

1 L-1 10 Meter Coil, B-W Type 10 EVL 
or Equivalent 

1 L-2 160 Meter Coil, B-W Type 160 TVH 
or Equivalent 

1 L-2 80 Meter Coil, B-W Type 80 TVH 
or Equivalent 

1 L-2 40 Meter Coil, B-W Type 40 TVE 
or Equivalent 

1 L-2 20 Meter Coil, B-W Type 20 TVH 
or Equivalent 

1 L-2 10 Meter Coil, B-W Type 10 TVH 
or Equivalent 

1 L-2 Swinging Link & Jack Bar Assembly, 
B-W Type TVH or Equivalent 

1 RFC-1 RF Choke, National Type R-100-U 
or Equivalent 

1 RFC-2 RF Choke, National Type R-154 or 
Equivalent 

2 4' Shaft Extensions, Yaxley RS-242 or 
Equivalent 

2 2.4' Control Wheels, Coto CI-4r or 
Equivalent 

1 Indicator Plate Marked "PWR AMP 
GRID," Coto CI-47 or Equivalent 

1 Indicator Plate Marked "PWR AMP 
PLATE," Coto CI-47 or Equivalent 

Miscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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 600 watt 14aframeeft 
Modulator and Power Supply 

Top View of Modulator 

Power Supply: FOR BOTH the convenience of the operator and the 
protection of the equipment, relay switching was 

chosen. When the filament switch on the exciter is 
closed, RY-1 closes, causing the application of voltage 
to the speech amplifier and the filaments of the recti-
fiers, modulator tubes and Class C amplifier tube. 
In addition, this operation places bias voltage on the 
modulator grids and prepares RY-2 for closing. Turn-
ing on the plate switch of the exciter results in the 
grid current in the Class C amplifier closing RY-3, 
which in turn causes RY-2 to apply primary voltage 
to the plate transformer. The opening of SW-1 pre-
vents the operation of RY-2 even though RY-3 may 
be closed. This feature makes neutralizing convenient, 
and in addition affords more protection to the operator. 

For CW operation à is only necessary to place a 
jumper between terminals 2 and 3 at the back of the 
RF chassis and insert a 22.5 volt battery at point A. 

Since the power supply is rated at 1750 volts at 
500 MA, 700 watts CW operation may be carried on 
by operating with a Class C plate current of 400 MA. 

Power Supply 

Bottom View of Power Supply 

Bottom View of Modulator 
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Modulator and Power Supply 

T-5 
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e 
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T-3 0 0-0-00 
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T 4 CH-3 
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o e 

Modulator 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

T-3 
T-4 
T-5 

T-6 
CH-3 

T-19F77 
T-19R31 
T-15D82 
T-11M77 
T-19C42 

Filament Transformer 
Bias Transformer 
Driver Transformer 

Modulation Transformer 
Filter Choke 

Resistor: 

R-2 100 Ohm 26 Watt Semi-Variable Resistor 
Ohmite #0368 or Equivalent 

Condensers: 

C-31 Double 16 Mfd. 250 Volt Condenser, 
C-4f Aerovox Type PBS or Equivalent 

Tubas: 

1 83 Tube 
2 805 Tubes, Taylor or Equivalent 

Miscellaneous Parts: 

0-500 MA DC Meter, 3' Square Case, Rear 
Illumination, Triplett #327-A or Equivalent 
Punched Chassis 17' x 12' x 2 W' 

1 Panel 19' x 10 3-Ç 
Pr. Chassis Mounting Brackets 

4 Bushings 
1 Terminal Board 

2 50 Watt Sockets 
1 4-Contact Socket, Steatite 
2 Lead-in Bushings 

2 Grid Grips 

Miscellaneous screws, nuts, bolts, lock-
washers, required hook-up wire and other 
hardware. 

ItIORDARSON 

600 WATT R. F. UNIT 

120 WATT BAND 

SWITCHING EXCITER 

MATEUR SPEECH AWL. 

o 

300 WATT 

MODULATOR 

1750 

POWER SUPPLY 

VOLT 

o 

115V. UNE 

Power Supply 
Parts Required 

Jr. 

THORDARSON TRANSFORMERS 

and CHOKES 

T-1 
T-2 
CH-1 
CH-2 

R-1 

T-19F90 
T-19P66 
T-19C38 

T-19C45 

Filament Transformer 

Plate Transformer 
Choke 
Choke 

Resistor: 

75,000 Ohm 200 Watt Wirewound 
Resistor, Ohmite No. 0924 or 
Equivalent 

Condensers: 

C-1 2 Mfd. 2000 Volt Condenser, 
Mallory TX-811 or Equivalent 

C-2 2 Mfd. 2000 Volt Condenser, 
Mallory TX-811 or Equivalent 

Tubes: 

2 866 Tubes 

Miscellaneous Parts: 

1 RY-1 Relay, SPST, Ward-Leonard 
No. 607-610 or Equivalent 

1 RY-2 Relay, SPST, Ward-Leonard 

No. 607-618 or Equivalent 
1 SW-1 SPST Switch N.P., Arrow H and H 

No. 20992 or Equivalent 

1 Punched Chassis 17' x 13" x 2 h• 
1 Panel 19' x 14' 

l'r. Chassis Mounting Brackets 
1 Switch Plate 

2 4-Contact Sockets, Steatite 
2 Isolantite Plate Caps 

1 Lead-in Bushing 
1 6-Contact Socket 
1 6-Prong Plug 

Miscellaneous screws, nuts, bolts, lock-washer», 
required hook-up wire and other hardware 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 rents net each, postpaid. 
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HERE is a conservatively rated 
transmitter which is designed to 

handle the maximum allowable input of 
1 kilowatt. The transmitter is built up 
in two racks, one containing the R.F. 
section with associated power supplies 
and the other the speech equipment, 
drivers, modulators, and necessary 
power equipment. 
The exciter unit is built up on a 

separate chassis. Three stages are pro-
vided so that there is ample excitation 
on all bands. It may be found necessary 
to neutralize the 6L6 and the RK-39, 
especially if they are operated as straight 
buffers on the higher frequencies. These 
neutralizing condensers (NC-1, NC-2) 
may consist simply of a few turns of 
twisted wire. The RK-39 is link coupled 
to the T125 buffer; this stage should 
always be operated as a straight ampli-
fier and all doubling should be done in 
the preceeding low power stages. The 
buffer in turn is link coupled to the final 
stage, which consists of a pair of T-200's 
in push-pull. The plate voltage is 2500 
volts and the plate current 400 M.A.; 
the grid current should be 125 M.A. 
No pre-amplifier is incorporated in 

the transmitter proper. It is far more 
desirable, both from the standpoint of 
convenience and performance, to place 
the low level speech stages some dis-
tance from the transmitter. The im-
pedance of the speech input is 500 ohms 
and the level appriximately zero db. 
The first stage consists of a pair of 
6F6's, triode connected, which provide 
ample grid swing for the 845's. The 845 
drivers operate at 1250 volts, and the 
necessary bias is obtained from a re-
sistor in the filament return. The 822 
modulators operate at 2000 volts and 
provide ample power to modulate the 
1 kilowatt input. 
An important feature of high power 

equipment which has not been over-
looked is the installation of an under-
load and two overload relays. 
The underload relay is so connected 

that the Class C current must be 250 
M.A. before the modulator plate sup-
ply is turned on. Possible damage to 
the modulation transformer is avoided 
in the event that excitation to the final 
fails with a signal applied to the modu-
lators. If the current of either the 
Class C stage or the buffer should be-

come excessive, the overload relay will 
automatically turn off all plate supplies. 
Another overload relay is installed in 
the modulator plate supply, however 
this relay controls only the modulators. 
In order to simplify operation, relays 
are also used to control the filaments 
and plate supplies. The wiring is so 
arranged that it is impossible to turn on 
the plate supplies without having the 
filament relay closed. This relay opera-
tion of both filament and plate supplies 
enables the transmitter to be controlled 
from die operating table simply by ex-
tending the light leads connected to the 
relay switches. 
The correct bias for the 822 modu-

lators is —67.5, and this is shown as 
battery bias in the diagram, although in 
the photograph an experimental bias 
supply is shown. This bias supply has 
not yet been fully developed and it is 
felt that it should be with-held until its 
performance is proven satisfactory. 
The pre-amplifier is shown on page 

37. It is mounted in a metal cabinet 
and if remote control is desired the fila-
ment and plate relay switches may be 
mounted on this panel. 
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1000 *Ia.& Tlceoeleeti&elz 
(CONTINUED) 

Parts Required 

Thordarson Tr...formers and Chokes 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 
T-10 
T-11 
T-12 
T-I3 
T-14 
T-15 
T-16 
T-17 
T-18 
T-19 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-131 
R-14 
R-15 
R-16 
R-17 
R-I8 

C-1 
C-21 
C-3 f 
C-4 
C-5 
C-6 
C-7 

T-19F97 
T-19F96 
T-11F51 
T-15R60 
T-19F91 
T-15P11 
T-11F54 
T-15P21 
T-11F64 
T-15P21 
T-19F89 
T-15P15 
T-15R03 
T-19F96 
T-11F61 
T-15A67 
T-15D76 
T-18D19 
T-11M78 

CH-1 
CH-2 
CH-3 
CH-4 
CH-5 
CH-6 
CH-7 
CH-8 
CH-9 
CH-10 

T-15C36 
T-15C36 
T-15C45 
T-15C39 
T-15C48 
T-15C39 
T-15C45 
T-15C36 
T-15C36 
T-15C45 

Resistors: 

50,000 Ohm 1 Watt IRC BT1 or Equiv. 
200 Ohm 10 Watt Ohmite or Equiv. 
10,000 Ohm 10 Watt Ohmite or Equiv. 
200 Ohm 10 Watt Ohmite or Equiv. 
10,000 Ohm 10 Watt Ohmite or Equiv. 
50 Ohm 10 Watt Ohmite or Equiv. 
5,000 Ohm 25 Watt Ohmite or Equiv. 
2,000 Ohm 26 Watt Ohmite or Equiv. 
2,000 Ohm 50 Watt Ohmite or Equiv. 
10,000 Ohm 50 Watt Ohmite or Equiv. 
1,000 Ohm 75 Watt Ohmite or Equiv. 
25,000 Ohm 50 Watt Ohmite or Equiv. 

100,000 Ohm 200 Watt Ohmite or Equiv. 

50,000 Ohm 100 Watt Ohmite or Equiv. 
500 Ohm 25 Watt T Pad Utah or Equiv. 
750 Ohm 10 Watt Ohmite or Equiv. 
2,000 Ohm 60 Watt Ohmite or Equiv. 

CONDENSERS 
Variable Condensers 

150 Mmfd. Cardwell MR150BS or Equiv. 

260 Mmfd. Cardwell MR260BD or Equiv. 

150 Mmfd. National TMC150 or Equiv. 
100 Mm(d. National TMAIOODA or Equiv. 
200 Mmfd. National TMC200D or Equiv. 
200 Mmfd. National TMC200DA or Equiv. 

Fixed Condensers: 

C-8 to C-10 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-11 .0001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-12, C-13 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-I4 .0001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-15 to C-20 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-21 .001 Mfd. 6000 Volt Mica Aerovox 
1652 or Equiv. 

C-22 to C-24 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-25 .001 Mfd. 10,000 Volt Mica Aerovox 
1654 or Equiv. 

C-26, C-27 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-28 16 Mfd. 450 Volt Elec. Aerovox 
G475 or Equiv. 

C-29, C-30 2 Mfd. 1000 Volt Aerovox 1010 or 
Equiv. 

C-31 to C-33 2 Mfd. 3000 Volt Aerovox 3009 or 
Equiv. 

C-34, C-35 2 Mid. 2000 Volt Aerovox 2009 or 
Equiv. 

C-36, C-37 8 MM. 450 Volt Elect. Aerovox 
G475 or Equiv. 

C-38 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

Neutralizing Condensers: 

NC-1 See note in copy 

NC-2 See note in copy 
NC-3 12 Mmfd. 8000 Volt National NC-150 or 

Equiv. 
NC-4} 13 Mmfd. 12,000 Volt Johnson N375 or. 
NC-5 Equiv. 

Me 

MA-1 0-100 M.A. Simpson 27S (Blum.) or Equiv. 

MA-2) 0-150 M.A. Simpson 27S (Illum.) or Equiv. MA-3 
MA-4 0-100 M.A. Simpson 27S (Ilium.) or Equiv. 
MA-5 0-500 M.A. Simpson 27S (Illum.) or Equiv. 
MA-6 0-250 M.A. Simpson 27S (Illum.) or Equiv. 

MA-7} 0-750 M.A. Simpson 27S (Ilium.) or Equiv. 
MA-8 

See page 37 for Pre-Amplifier 

COIL DATA 

BAND 160 ao 40 20 to 

31 #I6 
--

4T #I4 
2W Diem. 
 — 
41 #10 

3%" Diem. 

Luz L3, IA 40T #18 261' #16 121 #16 81 #16 

36T #I6 
4W Diem. 

341 #16 
2%" Diem. 

221 #I6 
21/3 Diem. 

161 #I4 
2W Diem. 

L7 421 #14 
SW Diem. 

301 #10 
4W Diem. 

201 #I0 
3h" Diem. 

IOT #10 
SW Diem. 

Link for 
L3, L4, LS, L6 

4T #18C.C. 31 #18C.C. 21 #18C.C. 21' #18C.C. ZT #1C. C. 

LI, L2, L3 wound cn 11 2" Diam. winding length 1%". IA wound on 
Diam. winding length 2". Winding length of LS, L6, 4W. Wind-

ing length of 1.7, 61  

RF Chokes: 

RFC-1 to RFC-3 125 M.A. National R100 or 
Equiv. 

RFC-4 600 M.A. National R164U or Equiv. 
RFC-5 125 M.A. National R100 or Equiv. 
RFC-6 600 M.A. National R154U or Equiv. 

Relays: 

#1, 02 Guardian B100 or Equiv. 
#3 Guardian L500 or Equiv. 
/4 Guardian (special) or Equiv. 
05 Guardian L500 or Equiv. 

Miscellaneous Parts: 

5 Pr. Chassis Mounting Brackets 

4 3 %' Wheels Coto or Equiv. 
3 2 Se Wheels Coto or Equiv. 
3 Coil Forms National XR-4 or Equiv. 
1 Coil Assembly National UR-13 or Equiv. 
2 Coils Coto-Coil 80 BTVL or Equiv. 
1 Coil Coto-Coil 80 TVL or Equiv. 

11 Sockets Johnson type 211 or Equiv. 
2 C-1 Bases Coto-Coil 6BTLM or Equiv. 
1 C-1 Base Coto-Coil 8TLM or Equiv. 
2 Cone Insulators Johnson #604 or Equiv. 
4 Bee Hive insulators Johnson 445 or Equiv. 

8 Feed-thru insulators Johnson #42 or Equiv. 
4 l' Cone insulators Johnson #601 or Equiv. 
2 Insulators National #GS-2 or Equiv. 

3 Insulators National #GS-1 or Equiv. 

6 SPST Toggle Switches H & H or Equiv. 
4 Steatite Sockets Amphenol or Equiv. 
2 Steatite Octal Sockets Amphenol or Equiv. 

23 Bakelite Sockets Amphenol or Equiv. 
2 Bakelite Octal Sockets Amphenol or Equiv. 
18 Plugs Amphenol or Equiv. 

1 Bakelite Knob 
14 Large Grid Grips 

1 RK39 
2 T-200 
2 866 
1 523 
2 845 

26L6-G or 6L6GX 

Tubes: 

1 T-125 
4 872 
2 83 
2 6F6 
2 822 

MODULATOR POWER SUPPLY 

Chassis: 20" x 15" x 31/4"; Panel: 14" 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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 1000 Wall T/iceePloujieli 
CONTINUED 

R. F. POWER AMPLIFIER BUFFER 

Chassis: 17" x 10" x 1"; Panel: 1534" Chassis: 17" x 17" x 3"; Panel: 19 1/4 " 

BIAS AND EXCITER POWER SUPPLIES 

Chassis: 17" x 13" x 3"; Panel: 10 1/2 " 

DRIVER AND SPEECH AMPLIFIER 

Chassis: 17" x 10" x 3"; Panel: 10 1/2 " 

TrioRLAgsoN 

EXCITER UNIT 

Chassis: 17" x 10" x 3"; Panel: 10 1/2" 

R.F. POWER SUPPLY 

Chassis: 20" x 15" x 31/4"; Panel: 14" 

DRIVER AND SPEECH POWER SUPPLY 

Chassis: 17" x 12" x 3"; Panel: 121/4" 

CLASS B MODULATOR 

Chassis: 13" w. x 13 ,2" d.; Panel: 19 1/4 ' 
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Thordarson Transformers and Chokes: 
T-1 T-15A71 CH-1 T-13C26 
T-2 T-70R78 CH-2 T-13C26 

Resistors: 

R-1, R-2 
R-3 
R-4 
R-5 

R-6 

R-7 

R-8 

R-9 

5 Meg. 34 Watt IRC BT34 or Equiv. 
100,000 Ohm 1 Watt IRC BT1 or Equiv. 
100,000 Ohm 1 Watt Ohmite or Equiv. 
500,000 Ohm Volume Control IRC or 
Equiv. 
500,000 Ohm 34 Watt IRC BT% or 
Equiv. 
500,000 Ohm Volume Control IRC or 
Equiv. 
500,000 Ohm 34 Watt IRC .13'n4 or 
Equiv. 
2,000 Ohm 1 Watt Ohmite or Equiv. 

PRE-AMPLIFIER CHASSIS AND ASSEMBLY 

Chassis: 17" x 10" x 3"; Case: 19" x 13" x 83/4" 

PRE- AMPLIFIER PARTS REQUIRED 
Resistors: (Cont'd) 

R-10 20,000 Ohm 1 Watt Ohmite or Equiv. 
R-11 50,000 Ohm 1 Watt IRC BT1 or Equiv. 
R-12 250,000 Ohm 1 Watt IRC BT1 or Equiv. 
R-13 2,000 Ohm 1 Watt Ohmite or Equiv. 
R-14 50,000 Ohm 1 Watt IRC BT1 or Equiv. 
R-15 10,000 Ohm 25 Watt Ohmite or Equiv. 

Condensers: 
C-1, C-2 .1 Mfd. 400 Volt paper Aerovox 484 

or Equiv. 
C-3 10 Mfd. 25 Volt Elect. Aerovox PB25 

or Equiv. 
C-4 8 Mfd. 450 Volt Elect. Aerovox G475 

or Equiv. 
C-5 .1 Mfd. 400 Volt paper Aerovox 484 

or Equiv. 

C-6 

C-7 

C-8 to C-10 

Condensers: (Coned.) 
10 Mfd. 25 Volt Elect. Aerovox PB2:i 
or Equiv. 
.1 Mfd. 400 Volt Paper Aerovox 484 
or Equiv. 
8 Mfd. 450 Volt Elect. Aerovox G475 
or Equiv. 

Miscellaneous Parts: 
2 Mike Connectors Amphenol or Equiv. 
1 Bakelite Socket Amphenol or Equiv. 
4 Bakelite Octal Sockets Amphenol or Equiv. 
2 Bakelite Knobs 
1 Terminal Strip 

Tubes: 1-80, 2-6F5, 2-6C5 

Titeulamo« Tecitodcal .EileAalefize 
No. 333 — Amateur Radio  75c Postpaid 

Mr. Fortune, Thordarson engineer and a prominent amateur 
radio enthusiast, spent over twelve months in preparing this 
text-book. There are approximately 160 pages, and matters 
covered include Learning the Code, Receiver Theory and Con-
struction, Crystal Oscillator Transmitter, Two-stage Trans-
mitter, Three-stage Transmitter, Construction of the Modu-
lator and reference notes on receivers, inductance, capacity 
and many other electrical and radio terms. It is a book 
recommended to all experimenters, beginning amateurs and 
even to amateurs of long experience. Amateur net price 75c. 
Profusely illustrated with over 100 comprehensive photo-
graphs and drawings. Heavy cover finished in wear-resistant 
blue cloth, with attractive gold stamping. This is a cloth covered 
case bound text-book. 

No. 340 — Complete Transformer Manual 35c Postpaid 
The Thordarson Transformer Manual is a complete book, 
containing the Replacement Transformer Encyclopedia and 
Servicing Guide, the Transmitter Guide, and the Sound 
Amplifier Guide, plus current Thordarson catalogs. It is 
bound in a strong attractive blue and orange cover with loose-
leaf arrangement, giving the user opportunity to keep the 
Manual up-to-date by adding later Thordarson releases. A 
book that has proven to be most popular in the technical 
library. 

No. 352— Replacement Encyclopedia, Service Guide, Free 
Thordarson Replacement Transformer Encyclopedia and 
Service Guide No. 352 recommends proper transformer and 
choke replacement for receivers listed in Rider's Manuals. 
This handy, useful time-saver, originated by Thordarson is 
now used by good service engineers the world over. In addition, 
it contains a new edition of the popular Service Guide giving 
practical solutions to everyday service problems, including 
useful charts and tables. 

No. 346 — Amplifier Guide . . . . 15c Postpaid 
P. A. men and experimenters interested in building high 
quality amplifiers find the Thordarson Amplifier Guide No. 
346 a worthwhile source of information. It contains laboratory 
designed and tested circuits of amplifiers from 8 to 120 watts 
output. Complete parts list, mechanical chassis drawings, and 
comprehensive illustrations enable the constructer to obtain 
superior results with matched transformer and choke compo-
nents. Data is included for pre-amplifiers, dual tone controls,-
speaker impedance matching and testing. 

No. 500 — Broadcast Components Catalog . . . Free 
Thordarson offers a complete line of transformers and chokes 
for broadcast use, each capable of meeting and surpassing the 
most rigid broadcast tolerances. These transformers are listed 
and described in the new Broadcast Catalog, No. 500. 
Broadcast stations, experimenters, laboratories or air craft 
stations are urged to secure a copy of this valmable listing. 

No. 600 — Amplifier Catalog   Free 
The finest amplifiers are built by Thordarson — pioneers in 
producing quality audio components. Absolute fidelity is 
assured by accurate laboratory design and rigid inspection 
during production. New models from 8 to 900 watts satisfy 
practically every sound requirement. Pre-arnplifiers and 
boosters round out a truly complete line of equipment for 
sound technicians. Fully described in Catalog 600. 

No. 400 — Complete Transformer Catalog . . . Free 
A catalog of transformers and reactors for every radio use. 
Contains full physical and electrical descriptions. 

Obtainable from your radio parts distributors or direct _from 
factory. 
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 — Class Oetieeti 
Class B Audio Frequency 

Amplifiers 

CLASS B modulators are usually 
used in transmitters having plate 

modulated Class C inputs of more 
than 50 or 60 watts. For audio fre-
quency power outputs of more than 30 
watts, the increased cost and size of 
tubes which can be used in Class A 
amplifiers, and the power supply com-
ponents used to supply these tubes 
make Class B systems economically 
justifiable. 
The principal differences between 

Class A and Class B audio amplifiers 
are as follows: 

1. The plate dissipation of the tubes 
in a Class B amplifier increases 
with increasing signals and is 
a maximum at some level near 
full power output. In a Class A 
amplifier the plate loss of the 
tubes is a maximum at no-
signal. 

2. The excitation of a Class B ampli-
fier is carried into the positive 
grid region of the tube charac-
teristics, causing grid current 
to flow, with the resultant re-
quirement that the source of 
audio frequency excitation is 
called upon to de'iver an appre-
ciable amount of power. Class A 
amplifiers, in general, are not 
designed to operate with a posi-
tive grid in any condition of 
normal excitation. 

3. In a Class B amplifier the chang-
ing plate current requires bet-
ter regulation of the power sup-
ply than does the Class A am-
plifier. 

4. Class A amplifiers usually require 
negative bias on the grids. In 
many Class B amplifiers there 
are conditions of operation in 
which no bias is required. 

5. Class B audio frequency amplifi-
cation requires the use of two 
tubes, whereas Class A amplifi-
cation can be obtained with 
one tube. 

Class B Audio Frequency Output 
Calculations 

The amateur has many occasions in 
which it is desirah'e to have more data 
concerning the operation of given tubes 
in Class B service than are given by 
the tube manufacturers. The data 
which are given usually show typical 
operating characteristics at a given 
plate voltage, showing the plate load 
which delivers a given amount of 
power with nominal distortion, driving 
power, and tube losses. 

In a particular installation there 
often arise circumstances in which op-
eration in some condition other than 
the "typical" case is desirable. For ex-

ample: ( 1) the plate supply voltage 
may be other than that listed; (2) more 
or less distortion may be tolerated; 
(3) greater tube losses may be per-
missible at full-signal or at no-signal; 
(4) the regulation of the source of 
driving voltage may be poor; ( 5) the 
voltage or power output capabilities 
of the driving source may be limited; 
(6) the output power requirements may 
be different; ( 7) the wave form of the 
signal may be unusual; ( 8) the opera-
tion may be intermittent; and ( 9) space 
and weight requirements may justify 
overloading. 

So that the amateur may take full 
advantage of the possibilities of vary-
ing the plate load on his Class B tubes 
by changing connections on the Multi-
Match modulation transformers, an ex-
ample of Class B output calculations 
is shown below: 

Suppose that a Class C amplifier of 
330 watts input is to be 100% modu-
lated by the tubes having the char-
acteristics shown in Fg. 1. The plate 

o 
400 OO 12 1220 

PLATE VOLTS 

F g. I 

supply voltage is 1250 V., the rated 
maximum tube dissipation is 40 watts, 
and the maximum plate current is 
125 MA. 
The audio frequency requirement is 

that 165 average watts of output power 
be delivered to the Class C stage. This 
figure is based on a sine wave signal. 
The maximum allowable power input 
to the modulator ( two tubes) is 1250 x 
0.125 x 2 = 312.5 watts. Thus an over-
all efficiency of at least 

165 
1vv — 

312 
or 52.5% is required. This is not at all 
unreasonable for a Class B audio fre-
quency stage; in an amplifier of power 
output capabilities of 150 watts an 
overall efficiency of 60 to 65% is easily 
obtainable. 

Practice has shown that to allow for 
transformer losses and the deviation of 
tube characteristics from average val-
ues, the value of power delivered by 
the tubes as calculated from their aver-

age characteristics should be, f r out-
puts of this order of magnitude, about 
16% higher than the power requ red to 
be delivered from the secondary of the 
modulation transformer. In thi case, 
the calculations should be base on a 
power output from the tubes of 165 x 
1.16 or 192 watts output. 

Since the maximum plate los in a 
Class B amplifier occurs at level 
slightly below maximum power utput, 
an allowance of 35 average wa s loss 
per tube at full signal is rea nable 
in this example. Considerable eeway 
may be taken with this in cases where 
speech waves of 330 watts peak power 
are required at the output of the modu-
lation transformer. However, i this 
example, it is assumed that sin wave 
modulation will occur. 
The power input to the two t bes at 

full-signal will then be the s m of 
power output and tube losses, his is 
192 + (2 x 35) or 262 watts. A check 
now shows that the Class B pla e effi-
ciency, that is, the efficiency of nver-
sion from DC energy supplied o the 
plate to audio frequency ene y, is 

100 x —192 or 73%. 
262 

This is a reasonable value, f r the 
maximum possible efficiency of Class 
B stage is 78.5%. 
For a power input of 262 w tts at 

1250 volts the direct current sup lied is 
watts 262 

or — volts 1230 or 210 MA. The a erage 

current in each tube is half f this 
amount, or 105 MA. With the tubes 
biased to a value near cut-off, the shape 
of the current wave in each tub very 
nearly approximates that of a half-
sine wave. 
The average value of corren in a 

series of half-sine wave pulses is 1.8% 
of the peak value of the current. here-
fore, the peak value of the cur nt in 

105 
the tube is 0.318 or 330 MA. 

At the time the peak power occurs, 
only one of the two modulator tubes 
is working, and, therefore, it alone is 
delivering this power. The peak power 
is twice the average AC power devel-
oped or 2 x 192 or 384 watts. The 
peak AC voltage across the load is 
peak watts 384  
peak current — 0.330 = 116° volts. 

The AC load on the tube is the peak 
voltage divided by the peak current or 
1160 ——  1500 ohms. On the farpily of 
0.330  
curves shown in figure 1, the ciblique 
straight line AD is known as the load 
line. It is a plot of the instantaneous 
voltage and current relations for one 
Class B tube when working into 
a resistive load of 3500 ohms. The 
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o 
location of the line is found by lo-
cating any two sets of simultaneous 
values of plate voltage and plate cur-
rent. The value of 1160 peak volts 
across the load and 330 MA in the 
tube corresponds to a value of 1250 — 
1160 or 90 volts across the tube. Thus 
e = 90 volts and i = 330 MA is one 
set of points. It is located at point C. 
Then, knowing the load, any other set 
of points can be found. At one-ninth 
power output the peak current and the 
peak voltage are one-third of that oc-
curring at full power output. At this 
power level, then, the peak current is 
110 MA, and the peak voltage across 

1160 
the load is or 387. This corres-

ponds to a peak voltage across the tube 
of 1250 — 387 or 863 V. Thus another 
point on the load line is e = 863 volts 
and i = 110 MA. This point is shown 
at F. A straight line through C and F 
locates the load line. 
A simpler way of locating the load 

line is to draw a line through the point 
1250 volts on the abscissae axis, which 
is shown at point A, and the point 
1250 1250 
—IT- or -- or 0.357 ampere on the 

ordinate axis. This latter point is desig-
nated as D. Then the points A, C, D 
and F are on the load line, and any two 
of them might have been used to obtain 
its position on the family of curves 
shown. 

It will be seen that the point C falls 
on the curve corresponding to a grid 
voltage of + 70 V. This voltage of 
+ 70 is the voltage on the grid at the 
instant of minimum plate voltage and 
peak power output. It (+ 70 volts) is 
the most positive value of grid voltage 
required for this condition of oper-
ation. It is to be noted that the maxi-
mum grid voltage and the minimum 
plate voltage occur at the same instant; 
furthermore, the minimum plate voltage 
of 90 V. is only slightly greater than the 
maximum grid voltage of 70 V. 
The load of 3500 ohms on the plate 

of one audio tube represents a plate-to-
plate load of four times this or 4 x 
3500 = 14,000 ohms. This plate-to-
plate impedance is of no particular 
value in the calculation of Class B per-
formance by the method outlined above, 
but it is useful in describing the char-
acteristics of the required Class B 
output transformer. 
The calculation shown has been that 

for the solution of the operating charac-
teristics for a given power output with 
a given tube loss. Where it is desired 
to find operating conditions to meet 
other requirements, such as a specified 
plate load or a specified peak driving 
voltage, a different order of procedure 
must be used. A study of the above ex-

ample will be a guide in other solutions. 
Whether or not the tubes are to be 

operated at zero bias involves the con-
sideration of the plate loss at no-signal 
and the tolerable distortion. In the 
example given the value of no-signal 
plate current for zero bias voltage may 
be found at the intersection of the 1250 
volt ordinate and the curve for Ec = 0. 
This is shown at the point B. Here 
the current for one tube is 10 MA, 
and the plate loss per tube is 1250 x 
0.010 or 12.5 watts, well below the 
allowable limit. 
The dotted curve represents the re-

lation of grid current to plate voltage 
for a grid voltage of + 70 volts. If 
from the coordinates Ep = 90, Ip = 
330, a vertical line is passed which 
intersects the dotted line at E, the ordi-
nate (90 MA) at this point represents 
the peak value of grid current. The 
peak grid driving power required to ob-
tain full output under the conditions 
specified may now be obtained. It is 
Eg x Ig = 70 x 0.090 = 6.3 watts. 
The ratio of peak driving power to 
average driving power depends mainly 
upon the plate load, the type of tube, 
and the peak grid voltage and its rela-
tion to the minimum plate voltage. For 
some conditions of operation the aver-
age power is one-half the peak power, 
and for other conditions it may be only 
one-third or one-fourth the peak power. 
The following characteristics have 

thus been obtained for two tubes in a 
Class B stage: 

Plate voltage — 1250 volts 
Average no-signal plate current — 

20 MA 
Average full-signal plate current — 

210 MA. 
DC grid volts- 0 
Peak grid-to-grid voltage — 140 volts 
No-signal plate loss— 25 watts 
Full-signal plate loss — 70 watts 
Load resistance ( per tube) — 3500 

ohms 
Plate-to-plate load — 14,000 ohms 
Peak driving power — 6.3 watts 
Plate efficiency — 73% 
Stage efficiency — 65% 
Power output — 165 watts 
The maximum efficiency of a Class B 

amplifier is 78.5%. This value is real-
ized only when the instantaneous plate 
voltage swings to zero and the half-
sine wave shape of current in each tube 
is retained. 

In the example given, if such a con-
dition could be obtained, the average 
plate current ( two tubes) would be 
0.357 x 0.318 x 2 = 0.227 ampere. 
The power output would be 0.357 x 
1250 

= 223 watts, and the power input 
2 

would be 1250 x 0.227 = 284 watts 

for an efficiency of 100 x —223 or 78.5%. 
284 

Considerations in Selecting Driver 
Transformer Ratios 

Although the driving power for a 
Class B stage is usually obtained from 
a Class A amplifier, ordinary Class A 
amplifier design for maximum power 
output does not suffice. Most Class A 
amplifiers not intended for driver ser-
vice are planned to deliver the maxi-
mum possible undistorted power into 
a given fixed load. 

Unfortunately, the load on Class A 
tubes in driver service is not constant 
throughout the cycle. This is due to 
the fact that the grids of the modulator 
tubes do not have a constant resistance 
over the audio cycle. In the positive 
grid region the grid current increases 
more rapidly than the grid voltage, thus 
exhibiting the characteristic of a de-
creasing grid resistance with increasing 
voltage. The degree to which the re-
sistance changes depends mainly upon 
the relation between minimum plate 
voltage and maximum grid voltage. 
For tubes operated with zero bias the 
resistance change in most cases is, fortu-
nately, not large. In a Class B stage 
working into a resistance load, the 
maximum instantaneous grid voltage 
and the minimum instantaneous plate 
voltage occur at the same time. During 
the part of the cycle that the minimum 
plate voltage and the maximum grid 
voltage are not greatly different, the 
change in grid-to-cathode resistance is 
most apparent. It is well to plan 
to have the ratio of minimum plate 
voltage to maximum grid voltage ex-
ceed two in cases where low driver dis-
tortion is desired. In instances where 
more driver distortion can be tolerated, 
or in cases where the apparent internal-
output impedance of the driver is very 
low, as compared with the minimum 
Class B grid resistance, this ratio may 
be reduced to 1.0 or 1.5. With tubes 
having negative grid bias the resistance 
changes from a very high value to a 
very low value within a small per 
cent of the time required for a complete 
cycle. 

If a driving voltage of perfect regula-
tion were available, this change in re-
sistance would not be of such serious 
consequence. However, all practical 
drivers have some internal impedance, 
and in delivering energy to a varying 
load, harmonic distortion will occur. 
If the internal output impedance of 
the driver has an appreciable reactance, 
extremely disagreeable distortion can 
result. This is especially true if the 
Class B grids are biased. It is impor-
tant to have a driver transformer hav-
ing a low leakage reactance. 
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AN IMPORTANT problem in the 
selection of a driver is to obtain 

a source of adequate voltage of good 
regulation without prohibitive amounts 
of driver tube capacity. Fortunately, 
there are receiving tubes ( 2A3's) which 
will supply driving power for most 
modulators having power outputs up 
to several hundred watts. 

In general, for amateur work, the 
amateur should use tubes which in 
normal Class A amplifier service will 
deliver an average power output of at 
least one-half as much as the peak 
power required to supply the Class B 
grids. It is preferable in nearly all 
cases to have the average power out-
put capabilities of the driver be one 
to two times as great as the peak power 
requirements of the Class B grids. This 
corresponds to peak power capabilities 
of two to four times the peak power 
which is required at the driver grids. 
The ratio of average power capacity 
of driver to peak power required at the 
Class B grids may approach the lower 
value when the Class B tubes are oper-
ated at zero bias and the ratio of 
minimum plate voltage to maximum 
grid voltage is large ( two or more). 
In such a case, the grid resistance is 
substantially constant during the cycle. 

The installation of driving tubes 
having power output capabilities great-
er than required allows the changing of 
the plate load from that which is opti-
mum for maximum undistorted output 
to a higher value which delivers less 
power, but which lowers the internal 
impedance of the driving source as seen 
from the Class B grids. 

In selecting the turns ratio of a driver 
transformer, it is desirable to make the 
step-down ratio as high as possible 
from the driver plates to the Class B 
grids and yet be able to develop the re-
quired peak driving voltage on the 
Class B grids without overloading the 
driver tube. 

The determination of the correct 
driver transformer ratio can be studied 
by reference to the following discussion. 
In figure 2, Eg is the peak value of the 
AC voltage required on the Class B 
grid. Rg is the grid resistance at this 
value of voltage. (This is the lowest 
value of grid resistance.) RD is the 
internal resistance of the source of 

RD N:1 

driving energy, and ED is the peak 
open circuit voltage developed by the 
driver source. The transformer ratio is 
N to 1, primary to secondary. Figure 3 
is a simplified version in which the 
secondary voltage and resistance are 

Ro 

Fig. 3 

reflected to the primary side of the 
transformer. The secondary voltage is 
stepped up N times and appears across 
the primary as NEg. The secondary 
load, in accordance with regular trans-
former theory, is stepped up N 2 times 
and appears to the primary as N2Rg. 

At all instants the ratio of the volt-
ages is equal to the ratio of the re-
sistances across which they occur. Thus: 

ED RD + NoRg  
NEg N,Rg 

There are two solutions, one giving a 
turns ratio which gives relatively good 
regulation and the other giving a turns 
ratio with poor regulation. For either 
solution there is adequate driving volt-
age. The desired solution is given by 
the formula: 

EDRg + V ED,Re — Eg2RgRD  
N — 2EgRg 

Example: 
Assume a pair of push-pull 2A3's 

with 300 volts on the plates, 60 volts 
bias and an available signal of 53 peak 
volts on each 2A3 grid. The Class B 
grid minimum resistance is 780 ohms 
at + 70 volts. The Class B tubes are 
at zero bias. The 2A3 tubes have a 
mu of 4.2 and a plate resistance of 1050 
ohms. 

Solution: 
The open circuit driving voltage of 

two 2A3's in series is 2 x 4.2 x 53 or 
445 volts. This voltage may be con-
sidered as that in a generator of inter-
nal resistance Rp x 2 or 1050 x 2 or 
2100 ohms. Then: 

N- 445 x780 + V(445),(780), - (70),(780)(2100)  
2 x 70x780 

Solving: 
N-6.25, which is the turns ratio from 
the total primary to one-half the secon-
dary. In this case, the 780 ohm grid 
load is reflected as a 30,500 ohm plate-
to-plate load on the 2A3's, much higher 
than the 5000 ohm plate-to-plate load 
often encountered. 

Line to Class B 
Grid Driver Ratio 

In selecting the driver transformer 
to transfer energy from a so-called 
"500 ohm" line to Class B g'cis, the 
fact is often overlooked that 4ie "500 
ohm" line is usually not of 51:) ohms 
internal output resistance. Its nternal 
output resistance (when the si urce of 
energy to it is not "padded dov n") is 
usually far from being 500 ohms. This 
is of considerable consequence in calcu-
lating driver transformer ratios. 

Suppose, for example, that the "500 
ohm" line had been fed from tso 2A3's 
having an amplification factor I of 4.2, 
a plate resistance of 1050 ohm and a 
maximum available signal voltage on 
their grids of 53 peak volts. If the 
2A3 output transformer was des' ned to 
place a 5000 ohm plate-to-pla e load 
on the tubes when a 500 ohm load was 
connected to the secondary, th turns 
ratio of total primary to total secon-
dary would be 3.16 to 1. The 5 ohm 
line would then have an inter al im-

pedance of 2 x 1050 
(3.16)2 

or 210 ohms, and the maximu avail-
able open circuit voltage on e line 
side of the transformer wo Id be 

2 x 53 x 4'26 or 140 peak vol s. This 
3.1 

voltage and the source resistanc of 210 
ohms should be used in calcula ng the 
line to Class B grid ratio. 

For the Class B grid conditi n pre-
viously given, the solution yields: 

140 x 780+V(140), (780), - (70), (210) (780) 
N 2x 70x 780 

which gives N = 1.97 as the ratio from 
the line to one grid ( that is, tie pri-
mary to one-half the seconda r). It 
is to be noted that this ratio ( 1.97) 
multiplied by the ratio of thel trans-
former with which it is ass iated 
(3.16) gives 1.97 x 3.16 = 6.25, which 
is the ratio obtained for the solution 
of turns ratio for a driver transformer 
coupling the 2A3 plates directly to the 
grids. 

In the calculation of driver ratio 
shown, no allowance has been made 
for transformer losses or for deviations 
of the driver tube characteristics from 
the average values given by tube manu-
facturers. Furthermore, it is not well 
to have a peak signal on the driver 
tube grids which reduces that grid 
voltage to zero. It is better to limit 
the maximum peak grid voltage on the 
driver to about 95% of the bias voltage. 
Allowance for these three factors can be 
made by reducing the step-down ratio 
of the driver transformer 10 to 15%. 
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HAVING selected the proper load 
resistance into which the modu-

lator should deliver energy it is neces-
sary to couple the modulator to its 
Class C load through a transformer of 
the proper turns ratio. 

It is characteristic of a transformer 
that the resistance to which the second-
ary delivers energy can appear as a dif-
ferent value of resistance at the pri-
mary terminals. The degree to which 
this actual load resistance and the re-
flected load resistance differ depends 
upon the turns ratio of the transformer. 
Of the total energy supplied to the pri-
mary of a transformer almost all is 
available for delivery to the load on 
the secondary. Thus, the actual load 
resistance presented by the Class C 
amplifier may be made to appear as 
the desired load on the modulator 
tubes, and all of the alternating current 
energy developed in the modulator 
stage can be delivered to the Class C 
amplifier and its load. In general, 
then, a transformer may be thought of 
as an impedance changing device in 
which very little of the energy supplied 
to it is lost. In amateur work, the 
transformers are of such size and con-
struction that the efficiency is good 
enough that little attention need be 
given to the losses; that is, for most 
calculations it may be assumed to be-
have as an ideal transformer. 
To show how a transformer acts as 

an impedance changing device the fol-
lowing demonstration is given: 

Referring to Figure 4 a transformer 
is shown having a turns ratio of pri-
mary to secondary of 1 to N. The load 

1:N 

Fig. 4 

on the secondary is R ohms, and the 
voltage impressed on the primary is E. 
Ordinary transformer theory indi-

cates that the voltage across each wind-
ing is proportional to the number of 
turns on the winding. Thus, with E 
volts across the primary, the voltage 
across the secondary is N times as 
much, or NE. The power at the load 
resistance R is equal to the square of 
the voltage across it divided by the 
resistance. Thus, in this case the power 

N E)  
at the secondary load is • 

With a perfect transformer the power 
at the primary is the same value as 
it is at the secondary. Thus, the power 

(NE)  
at the primary is also  • 

For the moment, assume the second-
ary load resistance, R, appears at the 
primary terminals as another resist-
ance, Rz• It is desired to find the value 
of the turns ratio of secondary to pri-
mary in terms of these resistances, R 
and Rz. The power at the primary of 

E2 
the transformer is But this value 

R z 

is also equal to (NE)s• Therefore, 

• (NE) N 
• R or Ri I,- and Ns - 

Thus, it is to be seen that the re-
flected resistance is equal to the sec-
ondary resistance divided by the square 
of the turns ratio from secondary to 
primary. Stated in another manner, 
the reflected resistance is equal to the 
secondary resistance multiplied by the 
square of the turns ratio from pnmary 
to secondary. It is important not to 
become confused by the indiscriminate 
use of the terms "turns ratio," "step-up 
ratio" and the like. These terms are 
used interchangeably, but they are not 
necessarily equal to each other. 

Suppose, for example, that it is de-
sired to calculate the turns ratio of 
the full primary to the full secondary 
of a modulation transformer used under 
the following conditions: 

Power input to Class C amplifier — 
330 watts. 

Plate voltage on Class C amplifier — 
1250 volts. 

Modulator plate-to-plate load de-
sired — 14000 ohms. 

The Class C plate current is — or 
E 

330 
or 0.264 amperes. The Class C 

1250 
load on the secondary of the modula-

E 1250  tion transformer is then or 
I -0.264 

4740 ohms. This is equal to R. 

Then, if N= - —R NI - 4740  
R, 14000 - 

0.338 and N is equal to the square root 
of this value, or 0.58. In this case 
N is the ratio of secondary turns to 
primary turns. The value of 0.58, being 
less than unity, indicates that the sec-
ondary has less turns than the primary. 
This is as it should be when a given 
Class C load is less than the plate-to-
plate load which it is desired be re-
flected on the primary side of the 
modulation transformer. The amateur 
may avoid making the mistake of ob-
taining a turns ratio which is the in-
verse of the proper value by always 
making an estimate of which winding, 
primary or secondary, has the greater 
number of turns, this estimate to be 
made before the start of calculations. 

or 

MULTI-MATCH 

MODULATION 

TRANSFORMER RATIOS 

Tapped double winding coils as used 
in Multi-Match modulation transform-
ers make possible a large number of 
impedance ratios, so many in fact that 
it is not practical to list in table form 
all the combinations possible. How-
ever, there are occasions when the 
modulator plate-to-plate load, or the 
Class C load, are of values not shown 
in the table and yet are within the range 
covered by the transformer. The chart 
shown on the opposite page may be 
used to determine the correct modula-
tion transformer connections when the 
desired turns ratio is known. The trans-
former connections may then be found 
from the list of ratios in the adjoining 
table. As an example, to match a 
10,000 ohm plate-to-plate load to a 
Class C load of 5000 ohms, a turns 

ratio of V 1°'°°° or 1.41 is necessary. 
_ 5,000 

The connections shown in the table 
should be used to secure this ratio. In 
this particular case these connections 
are: 

For the primary, connect the modu-
lator plates to terminals 2 and 5; 3 and 
4 are joined and connected to the mod-
ulator plate supply. For the secondary, 
join terminals 7-11 and 8-12. Connect 
the Class C load to terminals 7 and 8. 

Since only part of the winding is 
used for some combinations, the maxi-
mum allowable value of plate-to-plate 
load is necessarily variable. This maxi-
mum value is shown in the last column 
of the table and should not be exceeded. 

Care should be taken that the DC 
secondary current does not exceed the 
maximum rating of the transformer. A 
parallel connected secondary will carry 
twice the current of a series connection, 
and in the event that the Class C 
current is greater than the allowable 
current of the series connection, a paral-
lel connection must be used. 
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Turns Ratio 
Primary 

to 
Secondary 

3.14 

2.88 

PRIMARY SECONDARY 

Maximum 
Allowable 
Plate 

Plate 
to 

Load 

SERIES PARALLEL 

Plate B + Plate 
i 

Jon 
T ogether 

Connect 
Class "Co"  
Load T 

Join 
Together 

Connect 
Class "C" 
Load To 

2 

7 

3-4 6 8-9 
10-11 

8-10 
— 

12000 Ohms 

8-11 12 2-3 
4-5 

2-4 
— 

16000 Ohms 

2.8 1 3-4 6 9-10 8-11 20000 Ohms 

2.61  
2.6 

7 9-10 12 2-5 1-6 20000  
10000 

Ohms 
Ohms 1 2-5 6 8-9 

10-11 
8-10 
— 

2.6 1 3-4 6 7-11 
8-12 

7-8 
--

20000 Oluns 

2.32 7 9-10 12 1-8 
4-6 

1-4 
__ 

20000 hms 

2.07 7 9-10 12 3-4 2-5 20000 hms 

1.8 7 8-11 12 2-6 1-6 16000 

20000 

hms 

hums 1.73 

1.61 

1 8-4 e 7-9 
10-12 

9-10 
— 

8 9-10 11 2-6 
1-5 

1-2 
— 

8000 how 

1.60 7 8-11 12 1-3 
4-6 

1-4 
_ 

16000 Ohms 

1.69 7 9-10 12 2-8 1-6 20000 Ohms 

1.67 2 8-4 5 9-10 8-11 12000 Ohms 

1.49 7 9-10  
8-11 

12 3-4 2-6 20000 Ohms 

1.44  
1.4 

7 12 3-4 2-6 16000 Ohms 

2 3-4 6 7-11 
8-12  

7-8 12000 Ohms 

1.32 1 3-4 6 9-10 8-12 20000 lhms 

1.28 8 9-10 11 2-3 
4-6 

2-4 
__ 

8000 

20000 

hms 

kThms 1.25 1 8-4 6 8-11 7-12 

1.26 1 2-5 6  
12 

9-10  
8-4 

8-11 10000 hms 

1.16 7 9-10 1-6 20000 hms 

1.11 1 2-6 e 7-11 
8-12 

7-8 
--

10000 

16000 
16000 

hms 

hms 

hms 
1.1 7 8-11 12 2-8 1-6 

1.03 7 8-11 12 8-4 2-6 

1.02 1 3-4 6 8-9 7-12 20000 hms 

.967 2 8-4 6 7-9 
10-12 

7-10 12000 hms 

.866  

.8 
1 3-4 6 9-10 7-12 20000 Ohms 

7 8-11 12 3-4 1-6 16000 Ohms 

.77 1 2-6 6 7-9 
10-12 

7-10 
— 

10000 Ohms 

.742 2 8-4 5 9-10 8-12 12000 Ohms 

.714 8 9-10 11 1-3 
4-6 

1-4 
__ 

8000 Ohms 

.7 2 3-4 6 8-11 7-12 12000 Ohms 

.639  

.688 
8 9-10 11 3-4 2-5 8000 Ohms 

1 2-6 6 9-10 8-12 10000 Ohms 

.575 2 8-4 5 8-9 7-12 12000 Ohms  

10000 Ohms .566 1 2-6 6 8-11 7-12 

.496 8 9-10 11 2-3 1-6 8000 Ohms 

.483 2 3-4 6 9-10 7-12 12000 Ohms 

.458 8 9-10 11 3-4 2-6 8000 Ohms 

.455 1 2-5 6 8-9 7-12 10000 Ohms 

.386 1 2-6 6 9-10 7-12 10000 Ohms 

.867 8 9-10 11 3-4 1-6 8000 Ohms 

Type 
No. 

Thordarson Multi-Match Transformer Ratings 
Max. Audio Max. Pri. M.A. Max. Sec. M.A. 

Watts Each Side Series 

T-11M74 40 100 

T-11M75 

T-11M76 

T-11M77 

T-11M78 

T-19M18 15 50 60 

T-19M14 30 75 75 

75 

126 

300 

500 

145 

210 

260 

320 

Max. Sec. M.A. 

Parallel 

80 

146 

160 

160 

290 

320 

260 500 

320 640 

100 

150 

T-19M15 60 126 125 260 

T-19M16 100 175 176 350 

T-19M17 260 226 225 450 
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THESE matched power supplies 

provide the amateur with any of 
the direct current voltages ordinarily 
encountered in amateur radio work. The 
dual transformers T-19P57, T-19P70 
and T-19P71 are especially useful for 
transmitters having low voltage exciter 
and high voltage final amplifier stages 
on the same chassis. The transformer 
T-19P58 is especially useful in trans-
mitters with a Class B modulator and 
Class C amplifier having slightly differ-
ent plate voltage requirements. All of 
them may be depended upon to givt 
the rated direci current voltage and 
current when using the prescribed 
chokes. 

For CW work or for use in transmit-
ters where the Class B modulator and 
Class C amplifier plate voltage are to 
be taken from one supply, the excellent 
regulation of these matched units i, 
desirable. When the bleeder, R, is of 
such magnitude as to drain approxi-
mately 10% of the rated current, the 
regulation of these supplies is approxi-
mately 15% and the ripple is approxi-
mately 1%. 
The power supplies using the trans-

former T-1, marked with an asterisk, 
are dual supplies; that is, power is 
supplied at two direct current voltages 
simultaneously. The dual supplies using 
the transformers T-19P58 and T-19P71 
use two chokes in each B+ lead, and 
the proper chokes are specified opposite 
these transformers. For the dual sup-
plies using the transformers T-19P57 
and T-19P70, two chokes in the high 
voltage center tap connection provide 
filtering for both the direct current 
voltages obtainable. The rated second-
ary load currents of each of these foul 
dual plate transformers may be de-
livered simultaneously. But, when it is 
desired to use only the low voltage 
tap on any one of these dual units, the 
current rating of this tap is then equal 
to the sum of the current ratings of 
the two sections. 
The filament transformer chosen for 

each plate supply is designed for mount-
ing underneath the chassis. The plate 
transformers and chokes are supplied 
with black cases* to provide not only 
matched electrical performance but 
also matched appearance in the rig. 
The T-19F83 filament transformer 

supplies the filament of a 5Z3, the 
T-19F88 is for 866JR's and the T-19F90 
is for 866's. The T-19F78 filament 
transformer is to be used with a 5Z3 
and 866JR's. 

T-2 

II CM 

-1 CH-2 

T-1 

B 

B 

866 

866 

2MFD 168 0 

AS 

Power DC Volts DC Volts Input Smoothing Fil. 
Trans. from from DC Choke Choke Trans. 
T-1 Tap A Tap B MA CH-1 CH-2 T-2 

T- 19P54 400 150 T-19C39 T-19C46 T-19F83 

T-19P55 500 400 250 T-19C36 T-19C43 T-19F88 

T-19P70* 750 100 T-19C36 T-19C43 T-19F88 
400 225 T-19F83 

T-19P56 750 600 225 T-19C36 T-19C43 T-19F88 

T-19P57* 1000 125 T-75C51 T-75C51 T-19F78 
400 150 

T-19P58* 1000 200 T-19C35 T-19C42 T-19F90 
750 150 T-19C39 T-19C46 T-19F88 

T-19P69 1000 750 300 T-19C36 T- 19C43 T-19F90 

T-19P71* 1250 125 T-19C39 T-19C46 T-19F90 
400 200 T-19C35 T-19C42 T-19F83 

T-19P59 1250 1000 300 T-19C36 T-19C43 T- 19F90 

T-19P60 1500 1250 300 T-19C36 T-19C43 T-19F90 

T-19P61 1750 1500 300 T-19C36 T-19C43 T-19F90 

T-19P62 2000 1750 300 T-19C36 T-19C43 T-19F90 

T-19P63 1250 1000 500 T-19C38 T-19C45 T-19F90 

T-19P64 1500 1250 500 T-19C38 T-19C45 T-19F90 

T-19P65 2500 2000 300 T-19C36 T-19C43 T- 19F90 

T-19P66 1750 1500 500 T-19C38 T-19C45 T-19F90 

T-19P67 2000 1750 500 T-19C38 T-19C45 T-19F90 

T-19P68 2500 2000 500 T-19C38 T-19C45 T-19F90 
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Since 1895 the Thordarson organization has pioneered in the development and manufacture 

of quality transformers in the progressive electrical world. The policy of the company — to 

engineer the best product for the application — is consistently maintained. Small wonder 

that Thordarson is the recipient of both national and international awards for outstanding 

contributions to better engineering. 

From the earliest spark coil days Thordarson has devoted an important part of its engineering 

and laboratory resources to the development of Amateur Radio. Today, the Amateur Radio 

fraternity is the training ground for broadcast, communications and government engineers. 

To further promote the interest and pleasure of this worthy hobby, Thordarson presents this 

latest Transmitter Guide. This guide offers you a wide choice of units from the smallest 

transmitter for the beginner to the larger and more elaborate rigs for the advanced amateur. 

These transmitters are conservatively rated and employ the latest technical developments for 

efficient and economical operation. The cabinets and panels are beautifully designed and 

the circuits are adaptable to a multitude of amateur applications. Simplified construction 

methods are employed throughout the guide and the use of Thordarson transformers and 

chokes will insure perfect performance for many years. 

Our sincere wish is that this guide will enable you to find many hours of enjoyment in con-

tacting old friends and making new ones on the amateur bands. 
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FOR the newcomer in amateur radio 
desiring a simple yet reliable trans-

mitter, this transmitter with metal 
chassis has been designed. Its crystal 
controlled circuit is of such a type that 
operation is possible on five amateur 
bands. If higher power is desired at 
some later date this transmitter may 
also be used as the crystal oscillator 
stage of a larger multi-stage trans-
mitter. 

Circuit Operation 

Operation on the five amateur bands 
from 160 to 10 meters is possible. On 
all of these five bands the oscillator will 
work "straight through"; that is, the 
crystal frequency and the output fre-
quency are the same. In addition, the 
oscillator will give good outputs when 
doubling, using 160, 80 and 40 meter 
crystals. 
The plug-in coils on this transmitter 

are of a type having a built-in link on 
the "cold" end of the coil. If used as 
the exciter for a larger transmitter this 
unit may be link-coupled or capacity-
coupled to the succeeding stage. 

Successful operation of this type 

THORDARSON TRANSFORMER 
and CHOKE 

T-1 T-70R61 Power Transformer 
CH-1 T-44CO2 Filter Choke 

R-1 

R-2 
R-3 

C-11 
C-21 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 

Resistors: 
20,000 Ohm 25 Watt Wirewound Resistor, 
Semi-Variable 
20,000 Ohm 1 Watt Resistor 
300 Ohm 10 Watt Resistor 

Condenser.: 

Double 8 Mfd. 450 Volt Condenser 

.0001 Mfd. Mica Condenser 

.01 Mfd. 400 Volt Condenser 

.01 Mfd. 400 Volt Condenser 

.002 Mfd. 1,000 Volt Mica Condenser 
100 Mmfd. Variable Condenser 
.00025 Mfd. Mica Condenser 

Chassis View 

oscillator on the five amateur bands is 
made possible by including condenser 
C-8 in the 40 meter coil base. Since 
the capacity, C-3, which gives adequate 
performance with 10 and 20 meter 
crystals results in excessive crystal 
current with a 40 meter crystal, the 
0.00025 Mfd. condenser, C-8, is mounted 
on the 40 meter coil base in such a 
manner that it is paralleled with the 
cathode-to-ground circuit of the 6L6G 
when the 40 meter coil is used. This 
minimizes the likelihood of high crystal 
current in the 40 meter crystal, yet it 
permits the 20 and 10 meter crystals to 
oscilla te with highest efficiency.. 
A pilot lamp in the negative high 

voltage lead makes an inexpensive yet 
effective tuning indicator. For best re-
sults in tuning it is recommended that 
the operator start to tune from mini-
mum capacity toward maximum ca-
pacity, until the lamp passes through 
its first minimum in brilliancy. The 
condenser should then be tuned back 
a slight amount toward minimum ca-
pacity to maintain good oscillator sta-
bility and ease of starting when keying. 
A flashlight bulb connected to a two 
or three turn wire loop placed over the 
tank coil is a handy indicator of circuit 
conditions when tuning. 

Parts Required 
RF Chokes: 

RFC-1 RF Choke 
RFC-2 RF Choke 
RFC-3 RF Choke 

Miscellaneous Parts: 

1 Chassis 8,2' x 6 x 2 YS' (Punched and Drilled) 
2 Feed-thru Insulators 
1 Name Plate 
1 Dial Plate 
1 Octal Socket 
1 4-Contact Socket 
1 5-Contact Socket 
1 5-Contact Socket, Steatite 
1 Pilot Lamp Socket 
1 Line Cord and Plug 
1 SPST Switch 
1 Knob 

1,LIP 111"11111171144111"lieleelliliel: 

Bottom View 

The parts layout shown in the above 
photograph should be closely followed 
for best results. The position of the 
power supply leads is not critical, but 
all connections in the RF circuit should 
be made as shown. 
The keying jack is mounted on the 

rear apron of the chassis. It is of the 
circuit closing type so that the removal 
of the keying plug closes the circuit. 
When properly loaded the input to 

the 6L6-G plate is about 20 watts. At 
slightly greater antenna loading, the 
change in "B" current whea tuning 
through resonance is barely noticeable. 
The screen voltage may be adjusted 

by moving the tap on the bleeder 
resistor R-1. The recommended setting 
for this tap is approximately one-fifth 
of the distance from the B+ end. The 
position of this tap has been selected 
as being optimum for reasonable out-
put on all five bands without exceeding 
the rated crystal current of any crystal, 
or the rated dissipation of the tube in 
any condition of loading. With the 160 
or 80 meter crystals the moving of this 
tap closer to the B+ end of the bleeder 
will result in greater output without 
damage to the crystal or without ex-
ceeding the rated dissipation of the 
tube. 

Mise. Parts: (Conttd) 

1 Closed Circuit Jack 
1 6.8 Volt Pilot Light 

Miscellaneous nuts, bolts, soldering and mounting 
lugs, lock-washers and other hardware. 

Accessories: 

1 160 Meter RF Coil, End Linked, Bud OEL-160 
or Equivalent 

1 80 Meter RF Coil, End Linked, Bud OEL-80 
or Equivalent 

1 40 Meter RF Coil, End Linked, Bud OEL-40 
or Equivalent 

1 20 Meter RF Coil, End Linked, Bud OEL-20 
or Equivalent 

I 10 Meter RF Coil, End Linked, Bud OEL-10 
or Equivalent 

1 Phone Plug Yaxley No. 75 or Equivalent 
1 Crystal 
1 80 Tube 
1 6L6-G or 6L6 GX Tlibe 

Complete kit of the above parts with lcrge size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 
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Cabinet View 

THIS compact transmitter is cap-
able of 35 watts input on CW and 

phone. Its power supply and its Class 
13 audio amplifier are included on the 
same chassis as the RF section, and its 
flexibility makes it a desirable trans-
mitter for those wishing low power on 
the five amateur bands from 160 to 
10 meters. The complete transmitter 
is built upon a rectangular chassis 
and is housed in an attractive cabinet 
with a curved panel of modern design. 
The cabinet, panel and chassis are 
finished in gray flat enamel. All con-
trols are mounted on the front panel. 

The 6V6-G crystal oscillator circuit 
easily provides enough driving power 
for the 6L6-G final amplifier. The 
oscillator and amplifier plate voltage is 
315 V. and the oscillator screen voltage 
is 210V. Harmonic operation of the 
crystal oscillator may be obtained when 
using 160, 80 and 40 meter crystals. 

There is a condition of optimum 
excitation for the beam power final 
amplifier. In some cases it may be 
desirable to reduce the output of the 
oscillator stage so that the final stage 
will not be overdriven. To do this the 
oscillator tank is detuned by turning 
the tank condenser toward its mini-
mum capacity setting. 

The final amplifier may be worked 
"straight through," or it may be used 
for doubling. It delivers good power 
outputs when doubling to 80, 40, 20 
and 10 meters. The final amplifier 
stage uses plate neutralization so that 
even on the highest frequencies no 
difficulty is experienced with self-
oscillation. Cathode bias is used on the 

Chassis View 

final amplifier; this aids in limiting 
the plate current when the final tank 
is not tuned to resonance or when there 
is no excitation on the final grid. 

The plate tank coils for both stages 
are of the plug-in type. Although the 
crystal oscillator stage is capacity 
coupled to the final amplifier stage, 
the plug-in coil used is a Bud type 
OEL having a link on one end so that 
the coil may be used in other applica-
tions. The final tank coil is of the 
center-taped, center-linked type with 
a semi-fixed link. For the amateur who 
changes bands often, this provides the 
advantage of being able to change coils 
without changing the loading adjust-
ment for each band. 

Both the oscillator and final stage 
are keyed. The keying jack is of the 
closed circuit type so that no change in 
connections is necessary for changing 
quickly from CW to phone operation. 

When properly loaded, the plate cur-
rent in the final amplifier stage is 

Bottom View 

110 MA; and the current in the crystal 
oscillator plate is 25 to 30 MA. The 
modulator is a Class B 6A6 operating 
with 255 volts on the plate. Despite 
the high plate voltage, operation is 
very satisfactory in intermittent service. 

The 6A6 operates at zero bias, and 
it is driven by another 6A6 triode 
with its two sections in parallel. The 
plates of the driver are also operated 
at 325 volts. The cathode bias on the 
driver is of the order of 5 to 6 volts. 
High gain is realized in this stage so 
that no additional amplification is 
needed to obtain 100% modulation 
when using a carbon microphone. 

The current for the carbon micro-
phone is obtained by passing the bleed-
er current through the microphone cir-
cuit. Adequate filtering is provided so 
that no hum enters the audio circuit 
at this point. In order that the removal 
of the microphone plug from the chassis 
will not place a high voltage across 
C-4, the microphone connector is of 
the shorting type which closes the 
microphone circuit even when the mi-
crophone has been removed. With such 
a feature the operator can never in-
advertently place high voltage on the 
condenser, C-4. 

The power supply uses a 5Z3 recti-
fier tube. Separate switches are pro-
vided for the plate and filament sup-
plies. A filament switch is mounted 
on the volume control. A handy toggle-
switch on the panel controls the plate 
supply. A single meter is provided with 
switching which permits the reading of 
either the final plate or the oscillator 
plate current. 

TRANSFORMER SPECIALISTS SINCE 1895 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-92R21 Power Transformer 

T-2 T-86A02 Microphone Transformer 
T-3 T-19D06 Driver Transformer 

T-4 T-19M13 Modulation Transformer 
CH-1 T-13C30 Filter Choke 
CH-2 T-74C30 Filter Choke 

Resistors: 
R-1 20,000 Ohm 25 Watt Semi-Variable Resistor 
R-2 500,000 Ohm Volume Control with Switch 
R-3 1,000 Ohm 1 Watt Resistor 
R-4 60 Ohm 10 Watt Resistor 
R-5 60 Ohm 10 Watt Resistor 
R-6 3,600 Ohm 10 Watt Resistor 
R-7 50,000 Ohm 1 Watt Resistor 

R-8 200 Ohm 10 Watt Resistor 
R-9 20,000 Ohm 1 Watt Resistor 

R-10 200 Ohm 10 Watt Resistor 
Condensera: 

C-1 8 Mfd. 600 Volt Condenser 

C-2} Double 8 Mfd. 460 Volt Condenser 
C-3 
C-4 10 Mfd. 26 Volt Electrolytic Condenser 
C-6 10 Mfd. 26 Volt Electrolytic Condenser 

C-6 .002 Mfd. 500 Volt Mica Condenser 

C-7 .0001 Mfd. 500 Volt Mica Condenser 
C-8 .002 Mfd. 600 Volt Mica Condenser 
C-9 .002 Mfd. 1,000 Volt Mica Condenser 
C-10 .0001 Mfd. 1,000 Volt Mica Condenser 
C-11 .002 Mfd. 1,000 Volt Mica Condenser 
C-12 .002 Mfd. 1,000 Volt Mica Condenser 
C-13 .002 Mfd. 1,000 Volt Mica Condenser 
C-14 100 Mmfd, Variable Condenser 

Complete kit of 
from your local 

Parts Required 
Condensera: (Cont.) 

C-16 100 Mmfd. Variable Condenser 
C-16 Neutralizing Condenser 

RFC-1 
RFC-2 

RFC-3 
RFC-4 
RFC-5 

RF Chokes: 

RF Choke 
RF Choke 
RF Choke 
RF Choke 
RF Choke 

Miscellaneous Parts: 

1 Chassie 14' a 10' x 3' (Punched and Drilled) 

1 Panel (Punched and Drilled) 
1 Cabinet 

4 Feed-thru Insulators 

2 5-Contact Sockets, Steatite 
2 7-Contact Sockets, Large 

2 Octal Sockets 
1 4-Contact Socket 
1 6-Contact Socket 

1 Switch Plate 
1 SPST Switch 
1 DPDT Toggle Switch 
1 Mic. Input Plug 
1 Input Plug Shield 

3 Knobs 
2 Name Plates Marked "CRYSTAL OSC. 

è PLATE" 
2 Name Plates Marked "POWER AMP. 

PLATE" 
1 Name Plate Marked "A.F. GAIN" 
1 Name Plate Marked "PLATE VOLTAGE" 
1 Name Plate Marked "MICROPHONE" 

the above parts with large size circuit 
Thordarson distributor. ( Accessories not 

Miscellaneous Parts: (Cont.) 

1 Circuit Closing Jack 
1 Line Cord and Plug 

Miscellaneous nuts, bolts, soldering and mounting 
luge, lock-washers and other hardware. 

Accessories: 

1 L-1 160 Meter RF Coil, End Linked, 
Bud Type OEL-160 or Equivalent 

1 L-1 80 Meter RF Coil, End Linked, 
Bud Type OEL-80 or Equivalent 

1 L-1 40 Meter RF Coil, End Linked, 
Bud Type OEL-40 or Equivalent 

1 L-1 20 Meter RF Coil, End Linked, 
Bud Type OEL-20 or Equivalent 

1 L-1 10 Meter RF Coil, End Linked, No Tap 
Bud Type OEL-10 or Equivalent 

1 L-2 160 Meter RF Coil, Center Linked, Cen-
ter Tapped, Bud Type OLS-160 or Equiv-
alent 

1 L-2 80 Meter RF Coil, Center Linked, Center 
Tapped, Bud Type OLS-80 or Equivalent 

1 L-2 40 Meter RF Coil, Center Linked, Center 
Tapped, Bud Type OIS-40 or Equivalent 

1 L-2 20 Meter RF Coil, Canter Linked, Center 
Tapped, Bud Type OLS-20 or Equivalent 

1 L-2 10 Meter RF Coil, Center Linked, Center 
Tapped, Bud Type OLS-10 or Equivalent 

1 0-150 MA DC Meter, 2' Square Case, 
No Illumination Triplett 227-A or Equiv-
alent 

1 Crystal 

1 ' 6V6G eube 
1 6L6-G or 6L6GX Tube 

1 5Z3 Tube 
2 6M Tubes 

diagram available 
included in kit). 
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Cabinet View 

THIS transmitter, designed especial-
ly for operation on the 5 and 10 

meter bands, includes on one chassis 
a 50 watt RF section, a 25 watt modu-
lator and the power supplies for both 
the RF section and modulator. 

The tube line-up for the RF section 
is a 6L6-G tri-tet oscillator, an HK-24 
doubler and an HK-24 final amplifier. 

The 6L6-G oscillator uses 40 and 20 
meter crystals for transmitter outputs 
on 10 and 5 meters respectively. The 
plate tank of the tri-tet is always to 
be tuned to a frequency double that 
of the crystal, and in this condition 
good outputs are obtained. Attempts 
to operate the oscillator plate tank at 
the crystal frequency when using a 
6L6-G are likely to damage the crystal. 
The coil and condenser combination, 
L-1 and C-1, has been chosen to give 
a good oscillator output with reasonably 
low crystal current. 

The HK-24 driven by the oscillator 
is not neutralized and is always used 
as a doubler stage delivering power on 
10 and 5 meters. The crystal oscillator 
and doubler stages operate at a plate 
voltage of 400 volts, and the voltage 
on the screen-grid of the oscillator is 
250. 

The HK-24 final amplifier is a con-
ventional Class C stage using a split-
stator tank condenser with plate neu-
tralization. Neutralization is accom-
plished as easily as in transmitters 
operated at lower frequencies. The 
neutralizing condenser, C-15, is located 
on the under side of the chassis and is 
supported by the large wire connected 
to its terminals. It should always be 
adjusted with a non-metallic screw 
driver. 

The oscillator cathode and plate 
tank coils are wound on 1" forms, and 

ItioRDIRsON 

1-4 

Chassis View 

the doubler and final amplifier coils are 
self-supporting coils wound with large 
copper wire and mounted on National 
type PB-16 plugs. The doubler plate 
tank is capacity coupled to the final 
amplifier grid, and power is taken from 
the final amplifier plate coil by means 
of a link which is supported on the coil 
base terminals. When properly loaded, 
the final amplifier plate current is 60 
MA at 800 volts. The plate transformer 
has a nominal rating of 750 volts DC, 
but because of the light loading the 
higher plate voltage is obtained. The 
excitation of the final amplifier tube is 
such that 25 to 30 MA grid current 
is obtained. The cathode tank of the 
tri-tet oscillator should be adjusted for 
the maximum output consistent with 
good oscillator stability. It will be 
found that this occurs with the 100 
mmfd. cathode condenser, C-1, at about 
one-half of its maximum capacity. 

A meter, M-1, and meter switch, 
SW-3, are provided for metering the 
current to the oscillator plate, the 

it n 

Bottom View 

doubler plate, the final amplifier grid 
and the final amplifier plate. 

The modulator uses two 6L6-G tubes 
in push-pull and operates at a plate 
voltage of 400 and a screen-grid voltage 
of 260, operating in Class AB, The 
audio amplifier tube line-up is one 
6J7 pentode, one 6J7 triode and one 
6N7 phase invertor. This arrangement 
provides high gain for use with crystal 
microphones. 

The power supply uses a single trans-
former to supply all filaments and 
a dual plate transformer to supply 
two separate rectifiers. These trans-
formers are controlled by separate 

5 METER OPERATION 

Coil 

L-1 

L-3 

10 METER OPERATION 

Turns 

10 

11 

7 

Wire 
Size 

Diam. 
of 

Wind-
ing 

Winding 
Length Turns 

Wire 
Size 

Diam. 
of 

Wind-
ing 

Winding 
Length 

No. 16 
Enam. 

No. 16 
Enam. 

1" 

1" 

Close 
Wound 4 

No. 16 
Enam. 1" 

Close 
Wound 

6 
No. 16 
Enam. le W 

No. 10 
Bare 1" 1" 3 

No. 8 
Bare 

No. 8 

Tapped Bare 1" 2" 'r apped Bare 1" 1"  

Link coupled to L-4 is of No. 14 bare copper 10 meters a 2 turn link ii used; for 5 meters, 
wire l/" in diam. wound over the center of a I turn link. Coils L-1 and L-2 are wound on 
the plate tank coil and supported by the lugs 1" forms, Millen No. 45004. Coils L-3 and L-4 
attached to the pins on the PB-I6 base. For are self-supporting on National PB-16 plugs. 

16 6 
Center- No. 10 Center-
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switches on the panel. "I he filament 
switch, SW-1, is associated with the 
audio amplifier gain control, and the 
plate switch, SW-2, is of the toggle 
type placed in a position for convenient 
operation. The 400 volt supply delivers 
the current required by the oscillator, 
doubler, modulator and audio stages. 
It uses a type 5Z3 rectifier tube. The 
800 volt supply handles the final plate 
power only. Although this transformer 
is rated at 400 and 750 volts, it is 
being operated at less than full load so 
that advantage may be taken of the 
higher-than-normal voltage available. 
Economy in the filtering of the two 
high voltage power supplies is obtained 
by using the same chokes for filtering 
the output of both rectifier systems. 
These chokes are in series with the 
center tap of the dual plate transformer. 

The complete unit is contained on 
a chassis 17" x 13" x 3" and is attached 
to a panel 19" x 12 1/4 " with the con-
ventional type of chassis mounting 
brackets. The chassis, panel and chassis 
mounting brackets are finished in gray 
flat enamel, giving an unusually attrac-
tive appearance with the chromium dial 
plates. The transmitter may be en-
closed in a cabinet or mounted in a 
rack with other equipment. 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-1 T-19F77 Filament Transformer 
T-2 T-19P70 Plate Transformer 
T-3 T-19M14 Modulation Transformer 
CH-1 T-75C51 Choke 
CH-2 T-75C51 Choke 

Resistors: 
R-1 50,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor 
R-3 10,000 Ohm 10 Watt Resistor 
R-4 2,500 Ohm 10 Watt Resistor 
R-5 50 Ohm 10 Watt Resistor 
R-6 50 Ohm 10 Watt Resistor 
R-7 60 Ohm 10 Watt Resistor 
R-8 50 Ohm 10 Watt Resistor 
R-9 5 Megohm ;,4 Watt Resistor 
R-10 5,000 Ohm 1 Watt Resistor 
R-11 3 Megohm % Watt Resistor 
R-12 500,000 Ohm 14 Watt Resistor 
R-13 1 Megohm Volume Control with Switch 
R-14 5,000 Ohm 1 Watt Resistor 
R-15 100,000 Ohm 1 Watt Resistor 
R-16 260,000 Ohm ,/4 Watt Resistor 
R-17 2,000 Ohm 34 Watt Resistor 
R-18 100,000 Ohm 1 Watt Resistor 
R-19 100,000 Ohm 1 Watt Resistor 
R-20 250,000 Ohm % Watt Resistor 
R-21 12,000 Ohm 3 Watt Resistor 
R-22 250,000 Ohm Watt Resistor 
R-23 250 Ohm 10 Watt Resistor 
R-24 20 Ohm 10 Watt Center Tapped Resistor 
R-26 40,000 Ohm 50 Watt Resistor 
R-26 300 Ohm 10 Watt Resistor 
R-27 20,000 Ohm 50 Watt Semi-Variable Resistor 
R-28 20,000 Ohm 1Watt Resistor 
R-29 20,000 Ohm 1 Watt Resistor 
R-30 7,500 Ohm 25 Watt Semi-Variable Resistor 

Parts Required 

C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 

Condensera: 
100 Mmfd. Variable Condenser 
.01 Mfd. 400 Volt Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
35 Mmfd. Variable Condenser 
.0001 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
35 Mmfd. Variable Condenser 
.002 Mfd. 1,000 Volt 'Mica Condenser 
.0001 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
.002 Mfd. 1,000 Volt Mica Condenser 
35-35 Mmfd. Variable Condenser 
Neutralizing Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
.04 Mfd. 400 Volt Condenser 
.04 Mfd. 400 Volt Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
.1 Mfd. 400 Volt Condenser 
.1 Mfd. 400 Volt Condenser 
.1 Mfd. 400 Volt Condenser 
10 Mfd. 25 Volt Electrolytic Condenser 
2 Mfd. 1,000 Volt Condenser 
2 Mfd. 1,000 Volt Condenser 
8 Mfd. 600 Volt Electrolytic Condenser 
8 Mfd. 600 Volt Electrolytic Condenser 

}Triple 8 Mfd. 450 V Electrolytic Condenser 

RFC-1 
RFC-2 
RFC-3 
RFC-4 
RFC-5 
RFC-6 

RF Chokes: 

RF Choke 
RF Choke 
RF Choke 
RF Choke 
RF Choke 
RF Choke 

Miscellaneous Parts: 

1 Chassie 17' x 13' x 3' (Punched and Drilled) 
1 Panel 19' x 121e ÇPunched and Drilled) 
1 Pr. Chassis Mounting Brackets 
6 Octal Sockets 
1 4-Contact Socket 
6 4-Contact Sockets, Isolantite 
2 Plug-in Sockets 
4 Plug-in Bases 
4 Coil Forms 
1 Crystal Socket 
4 Knobs 
1 Pointer Knob 
1 SPST Switch, N. P. 
1 Double-Pole, 4-Throw Switch, Isolantite 
1 Input Plug 
1 Input Shield 
2 Metal Tube Grid Caps 
2 Metal Tube Grid Cap Shields 
2 Name Plates Marked "POWER AMP. PLATE" 
1 Name Plate Marked "POWER AMP. GRID" 
2 Name Plates Marked "BUFFER PLATE G RID" 
2 Name Plates Marked "CRYSTAL OSC. 

PLATE" 
1 Name Plate Marked "AF GAIN" 
1 Line Cord and Plug 

Miscellaneous nuts, bolts, soldering and mounting 
lugs, lock-washers and other hardware. 

Accessories: 

1 0-150 MA DC Meter 3' Square Case, Rear 
Illumination, Triplett 327A or Equivalent 

1 Cabinet 3 6L6-0 or 6L6GX Tubes 
1 Crystal 1 5E3 Tube 
2 6.17 Tubes 2 866-JR Tubes 
1 6N7 Tube 2 HK-24( Tubes 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 
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Cabinet View 

nOMPACTNESS, reliability, ease 
of operation and neatness of ap-

pearance are salient features of this 5.5 
watt phone and 80 watt CW transmit-
ter. Designed with entirely separate 
audio and RF sections and each having 
its own power supp)y, either of these 
two matched units may be used sepa-
rately. For the CW operator the com-
pact and neat appearing RF section is 
a pleasure to have on the operating 
table or in the rack. Operating with 
80 watts input, the high plate efficiency 
of the final stage not only makes it an 
outstanding transmitter but also a 
highly desirable exciter unit for trans-
mitters having inputs as high as 500 
watts. Circuits are strictly conven-
tional, and components are conserva-
tively chosen. 

The modulator, with an output of 
30 watts, easily modulates the 55 watt 
Class C input of the RF amplifier. The 
high gain ( 122 db) enables it to modu-
late the transmitter 100% with very 
weak audio signals. With the Multi-
Match modulation transformer the 
amateur may use it to modulate any 
transmitter requiring 30 watts of audio 
power. 

The RF line-up is as follows: a 
6F6-G crystal oscillator stage, a 6L6-G 
buffer-doubler stage, and an 809 final 
amplifier stage. The 6F6-G operates 
with 320 volts on the plate and 270 
volts on the screen-grid. The 6L6-G 
operates with a plate voltage of 340 
volts and a screen-grid voltage of 250. 
For phone operation the voltage on the 
809 plate is 625 volts, and for CW 
operation this voltage is raised to 785. 

The oscillator stage operates with all 
crystals from 160 to 10 meters, but 

for best stability and freedom from 
"chirps" it is recommended that for 
10 meter operation a 20 meter crystal 
be used and doubling be carried on in 
the buffer-doubler stage. When the 
crystal stage is in an oscillating con-
dition and is loaded by the grid of the 
next stage, the oscillator plate current 
is approximately 30 to 40 MA. The 
buffer-doubler stage is neutralized and 
may be used with excellent results 
either for frequency multiplying or as a 
regular buffer. When using 160 and 80 
meter crystals, not only is doubling 
easily accomplished in the second stage 
but enough output can be obtained 
by quadrupling to give good excitation 
to the 809 grid on 40 and 20 meters. 
When the 6L6-G is driving the 809 
grid to 30 MA of grid current, the 
plate current of the 6L6-G is on the 
order of 70 MA. The antenna loading 
should be adjusted so that the final 
amplifier plate current is 88 MA for 
a 55 watt phone input. For an 80 watt 
CW input the loading is adjusted so 
that the final amplifier plate current is 
102 MA. The secondary of the plate 
transformer supplying energy to the 
final amplifier is equipped with taps 
so that by merely changing these taps 
the change from 625 volts for phone 
operation to 785 volts for CW opera-

tion may be made. Correct tuning 
of the buffer-doubler plate circuit is 
accomplished by noting the grid cur-
rent reading of the final amplifier stage. 
Care should be taken that the 6L6-G 
plate circuit is not tuned to some un-
desired harmonic of the crystal fre-
quency. 

The same final tank coil is used for 
operation on 80 and 160 meters. For 

160 meter operation a fixed air con-
denser is plugged into the jack-base 
which is shown in the top view of the 
RF section on page 9. If the amateur 
does not desire operation on 160 meters, 
it is unnecessary to have the Cardwell 
JB base or the Cardwell JD-80-0S 
condenser. The spacing of the final 
tank condenser is 0.070", which is 
greater than is usually found for use 
with the voltages encountered in this .. 

. However, such spacing ermits 
grounding of the rotor. Should the 
amateur wish to build for CW opera-
tion only, a spacing of 0.050" it satis-
factory. 

The modulator has for its output 
stage two 6L6-G's operating ir Class 
AB,. At no-signal the plate-to-around 
(-B) voltage is 390 volts. The screen-
grid voltage to ground should 113e ad-
justed by means of R-14 to a value 
of 310 volts. In this condition the 
voltage measured from cathode to 
ground across R-13 is 20 volts. 

The three stages before the output 
stage provide adequate gain for the 
use of this modulator with all types of 
microphones. The input to the first 
stage, a pentode-connected 67, is 
shielded to avoid hum pick-up nd to 
prevent pick-up of RF energy. As a 
further precaution against the entrance 
of RF energy to the grid of this stage, 
a filter consisting of C-1, RFC-1 and 
C-2 is installed in the input circuit. 
These elements, in addition to the grid 
lead and R-1, are carefully shielded 
with pieces of tinned copper. The re-
sult is that with the volume control 
wide open, the amplifier operates per-
fectly; and the residual hum is 45 to 
50 db below the full output power. 

(Continued on Page 10) 
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e 

Top View of RF Section 

COIL DATA — 55 or 80 WATT TRANS. 

Band 

L-1 AND L-2 

Turns 

160 58 

80 30 

40 16 

20 8 

lo 4 

Winding 
Length  

1,1¡" 

1 

1  

1 34' 

Wire 
Size 

L-3 

Turns Winding 
Length 

Wire Link 
Size Turns 

#22 

#18 

#18 

42 1%" 

42 13/1" 

#18 4 

#18 4 

32 2W #18 4 

#18 14 2" #16 2 

13.e #18 6 lYt" #16 1 

L-1 and L-2 are wound on Hammar/und XP-53 Coil Forms. The 
coil ends are connected o No. I and No.4 pins. L-2 is center-tapped, 
the tap being brought out on pin No. 3. L-3 is wound on National 
XR-13 Coil Foetus attached to a PB-5 plug. Link is wound with 
issulated wire directly over bare wire of plate coil. 

r 

Front View of RF `-• tiro 

Top View of Modulator 

Plo In Coil , 
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RF Section 

6R6G 

PiN-2 I 

CRYMP4.1=1 

FIN-4 

- 
OSCILATOR 

.••• 

10 

LINE 

POWER AMPLIFIER 

C 17 
'II FOR 0.Vv 

'erm"ii.  

CH 

(Continued from Page 8) 

The power supply for the RF unit 
consists of two rectifier systems, one 
using a 5Z3 to supply the plates and 
screen-grids of the two low power 
stages and the other using a pair of 
866-JR's to supply the plate of the 
final amplifier. The power supply on 
the modulator chassis uses a 5Z3. On 
each chassis there is a separate filament 
supply. On the RF chassis and on 
the modulator chassis there are two 
switches, one for the filament supply 
and one for the plate supply. Thus, 
one unit can be operated indepen-
dently of the other. When using the 
RF unit alone for CW operation, join 
terminals No. 2 and No. 3 and con-
nect the 115 volt supply line to ter-
minals No. 1 and No. 2. In this condi-
tion of operation SW-1 controls the 
filaments and SW-2 controls the plate 
supplies. For phone operation, in which 
it is desired that a single switch operate 
all plate supplies, connect the 115 volt 
supply line to terminals No. 4 and 
No. 5 on the modulator chassis; then 
connect terminals No. 1, No. 2 and 
No. 3 on the modulator to their re-
spectively numbered terminals on the 
RF chassis. On the RF chassis, close 
SW-1 and SW-2. Then, on the modu-
lator chassis, SW-1 controls all the 
filaments and SW-2 controls all the 
plate supplies. 

Parts 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-1 T-19F76 Filament Transformer 
T-2 T-19P54 Plate Transformer 
T-3 T-19P56 Plate Transformer 
T-4 T-19F88 Filament Transformer 
CH-1 T-19C39 Input Choke 
CH-2 T-19C46 Smoothing Choke 
CH-3 T-57C53 Filter Choke 
CH-4 T-57C53 Filter Choke 

Resistors: 
R-I 7,600 Ohm 50 Watt Resistor 
R-2 50,000 Ohm 1 Watt Resistor 
R-3 50,000 Ohm 10 Watt Wirewound Resistor 
R-4 350 Ohm 10 Watt Wirewound Resistor 
R-5 3,500 Ohm 10 Watt Wirewound Resistor 
R-6 20 Ohm 10 Watt Center Tapped Resistor 
R-7 20,000 Ohm 50 Watt Wirewound Resistor 

Condensers: 
C-1 4 Mfd. 600 Volt Condenser 
C-2 4 Mfd. 475 Volt Condenser 
C-3 4 Mfd. 475 Volt Condenser 
C-4 .002 Mfd. 1,000 Volt Mica Condenser 
C-5 .002 Mfd. 1,000 Volt Mica Condenser 
C-6 .002 Mfd. 1A00 Volt Mica Condenser 
C-7 100 Mmfd. Variable Condenser 
C-8 .001 Mfd. 1,000 Volt Mica Condenser 
C-9 .0001 Mid. 1,000 Volt Mica Condenser 
C-10 Neutralizing Condenser 
C-11 .002 Mfd. 1,000 Volt Mica Condenser 
C-I2 .002 Mfd. 1,000 Volt Mica Condenser 
C-13 100 Mmfd, Variable Condenser 
C-14 .0001 Mfd. 1,000 Volt Mica Condenser 
C-16 Neutralizing Condenser 
C-16 .001 Mfd. 1,000 Volt Mica Condenser 
C-17 .001 Mfd. 2,500 Volt Mica Condenser 
C-18 100-100 Mmfd. Valli:hie Condenser 
C-20 2 Mfd. 1,000 Volt Oil Filled Condenser 
C-21 2 Mfd. 1,000 Volt Oil Filled Condenser 

RF CHOKES: 
3 RF Chokes 

Required 

Miscellaneous Parts: 
Chassis 17' x 12' x 4' (Punched & Drilled) 

1 Panel 10W a 19' (Punched & Drilled) 
1 Pr. Chassis Mounting Brackets 
1 5-Contact Socket 
2 Octal Sockets 
3 4-Contact Isolantite Sockets 
3 4-Contact Sockets 
2 Feed-thru Bushings 
10 Stand-off Insulators 
2 Coil Forms, 4-Prong 
1 Phone Jack, Circuit Closing 
2 SPST Switches 
1 Grid Grip 
3 Dials, 234' Diameter 
1 Coil Form 
1 Coil Form Plug 
1 Base for PB-5 Plug 
1 Name Plate Marked "OSCILLATOR" 
1 Name Plate Marked "POWER AMP. 

GRID" 
1 Name Plate Marked "POWER AMP 

PLATE" 
Miscellaneous nuts, bolts, solder and mounting lugs. 
lock-washers and other hardware. 

Accessories: 
1 Coil Form per band National XR13 or Equiv. 
1 Coil Form Plug per band National PB-S or 

Equivalent 
2 Coil Forms per Band Hammarlund XP-53 or 

Equivalent 
1 160 MA DC Meter, 2' Square Case, No Illumi-

nation, Triplett 227-A or Equivalent 
1 100 MA DC Meter, 2' Square Case, No Illumi-

nation, Triplett 227-A or Equivalent 
1 250 MA DC Meter, 2' Square Case, No Illumi-

nation, Triplett 227-A or Equivalent 
1 Cabinet 
1 Crystal 
1 6F6-G Tube 
1 6L6-G or 6L6 GX Tube 1 809 Tube 
1 5Z3 Tube 2 866-JR Tubes 
1 Jack Base Cardwell JB 
1 80 Mmfd, Fixed Air Condenser (C-19) Cardwell 

JD-80-0S (Used only on 160 Meters) 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 

THORDARSON TRANSFORMER SPECIALISTS SINCE 1895 
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55 waft pitcuee, 80 walt ew l'iceepiondie4. 
Modulator Section 

o 

C 

THORDARSON TRANSFORMERS 
and CHOKES: 

T-1 T-74A31 Push-pull Input Transformer 
T-2 T-19M14 Modulation Transformer 
T-3 T-19P64 Plate Transformer 
T-4 T-19F76 Filament Transformer 
CH-1 T-17C00-B Filter Choke 
CH-2 T-13C27 Filter Choke 

Resistors: 

R-1 5 Megohm 3,.‘ Watt Resistor 
R-2 6,000 Ohm Y4 Watt Resistor 
R-8 25,000 Ohm 1 Watt Resistor 
R-4 250,000 Ohm 34 Watt Resistor 
R-6 600,000 Ohm 3.4 Watt Resistor 
R-6 1 Megohm Volume Control 
R-7 2,600 Ohm 1 Watt Resistor 
R-8 100,000 Ohm 1 Watt Resistor 
R-9 250,000 Ohm 3.4 Watt Resistor 
R-10 1,000 Ohm 1 Watt Resistor 
R-11 60,000 Ohm 1 Watt Resistor 
FL-12 50,000 Ohm 1 Watt Resistor 
R-13 150 Ohm 25 Watt Resistor 
R-14 2,600 Ohm 25 Watt Semi-Variable Resistor 
R-15 12,000 Ohm 25 Watt Resistor 
R-16 20,000 Ohm 1 Watt Resistor 
R-17 20,000 Ohm 1 Watt Resistor 

Condensera: 

C-1 .0001 Mid. 500 Volt Mica Condenser 
C-2 .0001 Mid. 500 Volt Mica Condenser 
C-3 10 Mid. 25 Volt Condenser 
C-4 .03 Mid. 400 Volt Condenser 
C-5 .1 Mfd. 400 Volt Paper Condenser 
C-6 10 Mid. 25 Volt Condenser 
C-7 .1 Mid. 400 Volt Condenser 
C-8 10 Mid 25 Volt Condenser 
C-9 10 Mid. 60 Volt Condenser 
C-10 8 Mid. 600 Volt Condenser 

C-111C-12 Triple 8 Mid. 450 Volt Condenser 
C-18 

RF Choke: 
RFC-1 RF Choke 

Parts Required 

Miscellaneous Parts: 
1 Chassis 17' x 10' x 2' ( Punched and Drilled) 
1 Panel 19' x 7' (Punched and Drilled) 

5-Lug Terminal Board 
I Pr. Chassis Mounting Brackets 
2 Feed-thru Bushings 
5 Octal Sockets 
1 4-Contact Socket 
1 Dial Plate Marked "GAIN" 
1 Microphone Input Plug 

Microphone Input Plug Shield 

Miscellaneous Parts: (Cont.) 
2 SPST Switches 
2 Metal Tube Grid Caps 
Miscellaneous nuts, bolts, resistor and mounting 
lugs, lock-washers, and other hardware. 

1 Cabinet 
1 Crystal 
2 6J7 Tubes 
1 6C6 Tube 

Accessories: 

2 6L6-G Tubes 
1 5Z3 Tube 

Complete kit of the above parts with large size circuit diagram available 
¡rom your local Thordarson distributor. (A cce«ories not included in kit). 

Bottom View of Modulator 

TRANSFORMER SPECIALISTS SINCE 1895 llffleSOfti 
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en 
RTABLE mobile operation on 5 
d 10 meters is the distinctive fea-

ture of this unit. It is of a rug-
ged chassis type construction espe-
cially planned to be used in auto-
mobiles. It operates from a 6 volt 
storage battery using a vibrator power 
supply which may be remotely con-
trolled from a point several feet away, 
as for example, a driver's seat. 

The RF tube line-up is as follows: 
a 6V6-G tri-tet crystal oscillator, and 
a T-21 final amplifier. The oscillator 
stage operates with a 20 meter crystal, 
and doubling is carried on in the plate 
circuit. At no time is operation ot the 
crystal stage "straight through" recom-
mended. "fhe oscillator plate tank is 
capacity-coupled to the T-21 grid. 
The T-21 operates "straight through" 
on 10 meters, and for 5 meter operation 
doubling in the final is accomplished. 
"fhe final tank condenser is of the split-
stator type. The final amplifier is neu-
tralized in a conventional manner. The 
cathode tank coil is wound on a 1" 
form, and the oscillator plate and final 
plate tank coils are wound on National 
PB-16 bases with heavy copper wire. 
Power is taken from the final tank by 
means of a link. 

The power input to the final ampli-
fier plate when it is properly loaded is 
of the order of 10-12 watts. The final 
stage cathode current should be be-
tween 50 and 55 MA. • 

Since the transmitter will be oper-
ated in an unattended condition, the 
three variable condenser adjustments 
are made with a screw driver and then 
locked with special nuts. The metering 
of the oscillator cathode current, the 
final grid current and the final cathode 
current is done by plugging in an ex-
ternal meter in the jacks provided. 

«gee 

A single 6V6-G tube operates as a 
Class A amplifier to modulate the T-21 
tube. Provision is made for remotely 
connecting a carbon microphone to the 
primary of the microphone transformer 
which is installed on the under side of 
the chassis. A control with a screw 
driver adjustment permits the adjust-
ment of the gain of the audio system 
to the desired amount. 

The power supply uses a vibrator 
having accessible actuating coil ter-
minals. With such a vibrator it is pos-
sible to avoid switching the high cur-
rent which flows in the primary of the 

vibrator transformer, and consequently, 
the control of this vibrator may be 
done at a distance without the neces-
sity of using connections of high cur-
rent carrying capacity. The rectifier 
tube is a 6W5-G. Connections made 
through socket S-2 to the control box, 
which may be located at any given con-
venient place, are such that the closing 
of switch SW-1 causes the filaments to 
heat and the current to flow in the 
microphone circuit. The closing of 
SW-2 starts the vibrator. Consequent-
ly, SW-2 may be used as a stand-by 
switch. The operator is cautioned 
against closing SW-2 before the fila-
ments have had time to heat, for the 
premature closing is likely to damage 
the 6W5-G. 

Separate plugs and sockets are pro-
vided for the entrance to the chassis 
of the power supply and the control 
wiring. This also aids in keeping vibra-
tor noises out of the microphone cir-
cuit. As a further precaution against 

(Continued on lollouing page) 

Coil Turns 
Wire 
Size 

Diam. of 
Winding 

Winding 
Length 

Supporting 
Form • 

L-1 5 
No. 16 

Enameled 1" 
Close 
Wound 

Millen No. 45004 
Coil Form 

L-2 
• 

6 No. 10 
Bare 

1" 1" 
Self-Supporting 
on National 
PB-16 Plug 

L-3 
10 Meters 

16 
Center- 
Tapped 

No. 10 
Bare 

1' 2' 
Self-Supporting 
on National 
PB-16 Plug 

L-3 
5 Meters 

6 
Center- 
Tapped 

No. 10 
Bare 

1' 1' 
Self-Supportin r, 
on Nation41 
PB-16 Plug 

The link on L-3 is made of I turn of No. 11 bare copper wire about IW in diameter loo pc 
around the center portion of L-3 and supported by the terminal lugs on the PB-16 plug. 
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having any vibrator interference in the 
microphone circuit, any ripple which 
is superimposed on the leads from SW-1 
is effectively filtered out by the CH-2— 

C-12 filter. All leads carrying current 
to the 6V primary of the power trans-
former should be of heavy wire, No. 16 
or larger. This measure must be taken 
so that the full battery voltage is avail-
able at the transformer. Similarly, the 

wire in the power cable from S-1 to 
the battery should be large. This pre-
caution also tends to minimize vibrator 
noise. 
The polarity of the battery when 

connected to the transmitter is not im-
portant. However, when installed in 
an automobile in which one battery 
serves both the transmitter and the car 
electrical system, some attention should 

be given to the polarity. This is 
especially necessary if the transmitter 
chassis is in contact with the frame 
of the car. 

In wiring, careful attention should 
be given to the placement of leads 
and chassis connections. Wherever pos-
sible the leads carrying vibrator current 
should not be common with those car-
rying signal currents. 

R-

s.  

Ró 

-2 

• 

6V66 
C-7 

lé 8 

J-I 

1--2 

J-2 

-10 

J-3 

RIO 

C-1 I 
L-3 

RFG-4 

T-2 6V6G 12T 3 

AC« 

C 3 

R-2 

R-3 

R-I 

P-2 

—r —r 

IL V/ 

T-I 

MIG 

C-19 

F' 
6, 

3.1 

8W-t 
r--71 

THORDARSON TRANSFORMERS 

and CHOKES 

T-1 T-14R38 Power Transformer 
T-2 T-86A02 Microphone Transformer 
T-3 T-19M13 Modulation Transformer 
CU-1 T-57C53 Fil ter Choke 
CH-2 T-14C61 Filter Choke 

Resistors: 

R-1 200 Ohm 1 Watt Resistor 
R-2 500,000 Ohm Volume Control 
R-3 300 Ohm 10 Watt Resistor 
R-4 20,000 Ohm 10 Watt Resistor 
R-5 50,000 Ohm 1 Watt Resistor 
R-6 350 Ohm 10 Watt Resistor 
R-7 12,000 Ohm 10 Watt Resistor 
R-8 50,000 Ohm 1 Watt Resistor 
R-9 360 Ohm 10 Watt Resistor 
R-10 10,000 Ohm 10 Watt Resistor 

Condensera: 

C-1 .002 Mfd. 500 Volt Mica Condenser 
C-2 .01 Mfd. 400 Volt Condenser 
C-3 .002 Mfd. 500 Volt Mica Condenser 
C-4 .002 Mfd. 600 Volt Mica Condenser 
C-5 100 Mmfd. Variable Condenser 

Parts Required 

Condensera: (Cont.) 

C-6 35 Mmfd. Variable Condenser 
C-7 .0001 Mfd. 600 Volt Condenser 
C-8 .002 Mfd. 500 Volt Mica Condenser 
C-9 .002 Mfd. 600 Volt Mica Condenser 
C-10 Neutralizing Condenser 
C-11 35-35 Mmfd. Variable Condenser 
C-12 100 Mfd. 25 Volt Electrolytic Condenser 
C-13 10 Mfd. 25 Volt Electrolytic Condenser 
C-14 .1 Mfd. 400 Volt Condenser 
C-15 .1 Mfd. 400 Volt Condenser 
C-16 .05 Mfd. Oil Impregnated Condenser 
C-17 .05 Mfd. Oil Impregnated Condenser 
C-18} Double 8 Mfd. 450 Volt Condenser 
C-19 

RFC-1 
RFC-2 
RFC-3 
RFC-4 

RF Chokes: 

RF Choke 
RF Choke 
RF Choke 
RF Choke 

Miscellaneous Parts: 

1 Chassis 11' x 8'z 3 (Punched and Drilled) 
1 Vibrator Mounting Plate 
1 Bottom Plate 

Miscellaneous Parts: (Cent.) 

1 Control Box 
3 Octal Sockets 
1 4-Contact Socket, Steatite 
1 6-Contact Socket, Steatite 
1 6-Contact Socket 
1 6-Prong Plug 
1 4-Prong Plug 
1 6-Contact Socket 
1 4-Contact Socket 
2 Feed-thru Insulators 
2 Coil Sockets 
3 Coil Base Plugs 
3 Circuit Closing Jacks 
1 Crystal Socket 
2 4-Prong Coil Forms 
6 Resistor Mounting Strips 
Miscellaneous nuts, bolts, soldering and mounting 
lugs, lock-washers and other hardware. 

Accessories: 

1 Vibrator, Electronics 1427 or Equivalent 
1 Crystal 
1 T-21 Tube 
1 6W5-G Tube 
2 6V6-G Tubes 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 
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FOR PORTABLE AND EMERGENCY SERVICE 

Cabinet View 

OPERATING on either 115 volts 
AC or 6 volts DC, this unit not 

only provides the amateur with an 
emergency transmitter for battery op-
eration but also may be used as the 
regular transmitter in the "shack" when 
so desired. No changes of parts or 
wiring are necessary for conversion 
from AC to DC— only the insertion 
of the proper power plug is required. 

On battery operation 10 to 12 watts 
input may be obtained, and on AC 
operation, slightly more than 12 watts 
input may be expected. 

The oscillator tube is a 6V6-G used 
in a regenerative type circuit having an 
RF choke in the cathode circuit. The 
final stage uses an 807 tube. 

The final tank circuit consists of 
two condensers, C-10 and C-11, and 
a coil, L-2. This tank circuit may be 
used in the conventional manner by 
turning C-11 to maximum capacity, 
in which position a bent rotor plate 
shorts it out and grounds one side 
of the link. For settings of C-11 less 
than full capacity, the 807 is working 
into a pi network having for its ele-
ments C.-10, C-11 and L-2. A single-
wire antenna may then be connected to 
the high side of C-11, and the degree 
of loading may be adjusted by varying 
C-11 and retuning C-10. In all 
cases C-10 should be tuned for the 
minimum plate current, and each re-
adjustment of C-11 will require a 
change of C-10. This provides an easy 
method of connecting a wide variety 
of types of single-wire antennas to the 
transmitter and quickly adjusting to 
the proper degree of loading. The load-
ing is made greater as the capacity of 
C-11 is decreased. 

Chassis View 

A single meter is provided with a 
switch which permits reading plate 
carrent in either the oscillator or the 
final stage. Because of the excellent 
shielding and the good circuit layout 
it was unnecessary to neutralize the 
807 tube. 

The transmitter may be used on all 
bands from 160 to 10 meters, and 
doubling may be accomplished in the 
crystal stage when using 160, 80 and 
40 meter crystals. A closed circuit 
jack is provided which permits keying 
the oscillator and amplifier stages sim-
ultaneously. Too much grid excitation 
on the 807 final causes the screen-grid 
current to become too high. Because 
the screen-grid voltage is obtained 
through a dropping resister, this in-
crease in screen current causes the 
screen-grid voltage to become low 
enough that the power output capabil-
ity of the 807 is reduced. In cases 
where less excitation is desired, the 
oscillator tank condenser C-6 may be 
turned toward its minimum capacity 
setting. 

Bottom View 

The modulator is a 6V6-G operating 
Class A, and the auciio amplifier section 
consists of two 6J7 tubes, pentode con-
nected, providing enough gain for 
operation with a crystal microphone. 

The power supply uses a special 
vibrator transformer which may be 
used on either 6 volts DC or 115 volts 
AC. For AC operation the heater 
voltage for the tubes is obtained from 
a transformer winding; and for DC 
operation the heater voltage is obtained 
directly from the battery. 

In DC operation the closing of SW-1 
causes the filaments to be heated, and 
the closing of SW-2 causes the vibrator 
to operate. A short time should be 
allowed for the heaters to warm up 
before closing SW-2. Unless such a 
precaution is taken, there is possibility 
of damaging the 6W5-G tube. 

, 
In AC operation SW-1 should be 

closed, and the complete power supply 
is then controlled by SW-2. To pro-
vide a source of high voltage DC for 
the operation of receivers or any other 
auxiliary equipment, a switch' is pro-
vided on the meter panel which re-

ti moves the plate voltage from e tubes 
in the transmitter and makes it avail-
able at a terminal board to which may 
be connected any other equipment. 
This switch, SW-3, can then I be used 
as a stand-by switch between trans-
missions. This source of voltage is 
available in either AC or DC operation. 
It is an extremely handy way of sup-
plying the high voltage required for 
a receiver. Currents up to 100 MA 
may be drawn from the supply for 
use on external equipment. 

The complete transmitter is mounted 
in a small metal cabinet and the entire 
unit, including the cabinet, is finished 
in gray flat enamel. 
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FOR PORTABLE AND EMERGENCY SERVICE 

o 

6J7 

T4 

0-0-0 

007 
G-9 

L -2 

G- 1 I 

C-4 

A 

G-I4 6J7 

R-17 

1V60 

A 4-4 

Parts Required 

1154 AG 

THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-14R40 Power Transformer 
T-2 T-19M13 Modulation Transformer 
CH-1 T-57C53 Filter Choke 

Resistors: 
R-1 20,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor 
R-3 15,000 Ohm 10 Watt Resistor 
R-4 100,000 Ohm 1 Watt Resistor 
R-5 300 Ohm 10 Watt Resistor 
R-6 15,000 Ohm 10 Watt Resistor 
R-7 50 Ohm 10 Watt Resistor 
R-8 50 Ohm 10 Watt Resistor 
R-9 5 Megohm 5,¡ Watt Resistor 
R-10 5,000 Ohm 1 Watt Resistor 
R-11 3 Megohm Watt Resistor 
R-12 500,000 Ohm Watt Resistor 
R-13 1 Megohm Volume Control 
R-14 5,000 Ohm 1 Watt Resistor 
R-15 3 Megohm Watt Resistor 
R-16 500,000 Ohm 4 Watt Resistor 
R-17 500,000 Ohm Watt Resistor 
R-18 300 Ohm 10 Watt Resistor 
R-19 20,000 Ohm 1 Watt Resistor 
R-20 20,000 Ohm 1 Watt Resistor 
R-21 30,000 Ohm 20 Watt Resistor 

Condensera: 
G-1 .01 Mfd. 400 Volt Condenser 
C-2 .0001 Mfd. 500 Volt Mica Condenser 
C-3 MI Mfd. 400 Volt Condenser 
C-4 .002 Mfd. 1,000 Volt Mica Condenser 
C-5 .0001 Mfd. 600 Volt Mica Condenser 
C-6 100 Mmfd. Variable Condenser 
C-7 .002 Mfd. 600 Volt Mica Condenser 
C-8 .002 Mfd. 500 Volt Mica Condenser 

Condensera: (Cont.) 

C-9 .002 Mfd. 1,000 Volt Mica Condenser 
C-10 100 Mmfd. Variable Condenser 
C-11 100 Mmfd. Variable Condenser 
C-12 10 Mfd. 25 Volt Electrolytic Condenser 
C-13 .04 Mfd. 400 Volt Condenser 
C-14 .04 Mfd. 400 Volt Condenser 
C-16 10 Mfd. 25 Volt Electrolytic Condenser 
C-16 .04 Mfd. 400 Volt Condenser 
C-17 .04 Mfd. 400 Volt Condenser 
C-18 10 Mfd. 25 Volt Electrolytic Condenser 
C-19 .5 Mfd. 400 Volt Condenser 
C-20 4 Mfd. 600 Volt Condenser 

C-21} Double 8 Mfd. 460 Volt Condenser 
C-22 
C-23 .05 Mfd. 1,600 Volt Condenser 
C-24 .05 Mfd. 1,600 Volt Condenser 

RF Chokes: 

RFC-1 RF Choke RFC-4 
RFC-2 RF Choke RFC-5 
RFC-3 RF Choke 

RF Choke 
RF Choke 

Miscell  Parts: 

1 Chassis 10' x 14' x 3' (Punched and Drilled) 
1 Panel (Punched and Drilled) 
1 Cabinet 
1 Vibrator Mounting Plate 
3 Feed-thru Insulators 
3 6-Contact Sockets 
6 Octal Sockets 
1 4-Contact Socket 
1 6-Contact Socket 
2 DPST Switches 
1 SPDT Switch 
1 DPDT Switch 
1 Phone Jack, Circuit Closing 

Miscellaneous Parts: (Cont.) 

I Plug 
2 Sockets 
1 Mie. Plug 
I MW Plug Shield 
4 Knobs 
1 Name Plate Marked "A.F. GAIN" 
1 Name Plate Marked "CRYSTAL OSC. 

PLATE" 
2 Name Plates Marked "POWER AMP. PLATE" 
1 Name Plate Marked "SEND-RECEIVER" 
1 Name Plate Marked "PLATE VOLTS" 
1 Name Plate Marked "KEY" 
1 Name Plate Marked "PLATE CURRENT" 

Miscellaneous nuts, bons, soldering lugs, lock-
washers, grommets and other hardware. 

Accessories: 

1 Vibrator Mallory 826 or Equivalent 
1 0-100 MA DC Meter 2' Square Case Triplett 

227A or Equivalent 
1 Crystal 
1 6W5-G Tube 
2 6V6-G Tubes 
2 6.17 Tubes 
1 807 or HY6I/807 Tube 
2 160 Meter RF Coils, End Linked, No Tap, Bud 

OEL-160, or Equivalent 
2 80 Meter RF Coils, End Linked, No Tap, Bud 

OEL-80, or Equivalent 
2 40 Meter RF Coils, End Linked, No Tap, Bud, 

OEL-40, or Equivalent 
2 20 Meter RF Colla, End Linked, No Tap, Bud 

OEL-20, or Equivalent 
2 10 Meter RF Coils, End Linked, No Tap, Bud 

OEL-10, or Equivalent 

Complete kit of the above parts with large size circuit diagram available 
from your local Thordarson distributor. (Accessories not included in kit). 

TRANSFORMER SPECIALISTS SINCE 1895 ItiORmRSON 

15 



1,0 Wai/ Êafrid geeileit excileJi 

Panel View 

THIS 40 watt exciter operates on 
the five amateur bands from 160 

to 10 meters, all bands being selected 
by switches on the panel. The operator 
has the choice of three crystal frequen-
cies, which may provide operation on 
all bands or at slightly different points 
in the same band. 
The exciter is a three-stage unit 

using a 6V6-G crystal oscillator, a 
6L6-G buffer-doubler and an 807 final 
amplifier. The exciter is built on a 17" 
x 13" x 4" chassis, complete with its 
filament and high voltage power sup-
plies. It is supplied with a specially 
prepared 19" x 124" panel designed 
to harmonize with the many high power 
units with which it may be associated. 
The panel is finished in black with white 
lettering opposite all switches and dials. 
No additional markings or lettering are 
necessary. The position of each coil 
switch is clearly shown. The chassis 
is equipped with a five-lug terminal 
board so that connections can be made 
for controlling high voltage power sup-
plies and filament supplies for other 
units by means of the switches on this 
chassis. 

Circuit Details 

The 6V6-G crystal oscillator is of 
the regenerative type having an RF 
choke in its cathode circuit. The os-
cillator plate tank coil is a Barker 
and Williamson type 2AB, which may 
be tuned with one condenser to all five 
frequency bands. This tank coil is di-
vided into five sections, and the switch-
ing is such that all five sections are used 
for 160 meters; and only one section 
for 10 meters. The shorting switch on 
this coil is such that not only are 
the unused portions of the coil shorted 
out, but the unused portion ad-
jacent to the one in operation is inde-
pendently and directly shorted out. 
This feature reduces the losses due to 
shorted turns. 
The oscillator stage operates with 

a plate voltage of 350 volts and a screen 

Chass.is View 

voltage of 180 volts. When loaded by 
the buffer-doubler stage, the oscillator 
plate current is about 20 to 25 MA. 
For 10 meter operation best results 
are obtained by using a 20 meter crys-
tal, although quadrupling from 40 
meters may also be easily carried out 
in the buffer-doubler. The crystals are 
mounted on the chassis with very short 
leads to the grid circuit. Crystal switch-
ing is accomplished by means of a flex-
ible shaft connected to the crystal 
switch on the panel. This allows the 
crystal to be well placed to avoid un-
desirable electrical effects and also per-
mits the crystal switch to be placed in 
a position on the panel which makes 
operation most convenient. 
The buffer-doubler stage uses a 

6L6-G with a plate voltage of 400 V. 
and a screen voltage of 180 V. This 
stage also has for its plate tank coil 
a type 2AB coil which covers five bands 
with one condenser. When loaded down 
by the grid of the final stage, the buf-
fer-doubler plate current is 35 to 40 
MA. With excitation on any band from 
160 to 20 meters the buffer-doubler 
stage very efficiently doubles. With 
excitation on 160, 80 and 40 meters, 
quadrupling may be accomplished in 
this stage. Although the 6L6-G is not 
neutralized, the amount of feedback 
is so low that the stage may be worked 
"straight through" on 160 meters. 
The final amplifier stage uses an 807 

and operates with 400 volts on the 
plate and 270 volts on the screen. A 
power input of 40 watts may be ob-
tained under such conditions: and the 
power output is of the order of 25 
watts. The excitation to this stage 
should be adjusted so that the grid 
current is 5 to 10 MA. Care should be 
taken not to overdrive this beam power 
tube, for in such a case the plate effi-
ciency decreases. Usually more than 
enough excitation is obtainable, and 
the reduction of excitation to this stage 
may be accomplished by slightly de-
tuning the buffer-doubler tank. The 

cathode bias on the buffer-do 
stage prevents the current from 
to abnormal values when detu 
The final plate coil is of turret 
construction; and the turret 
mounted upon it a coil for each o 
five bands, each coil with its a 
ated link. Provision is made for s 
ing out the four unused coils and 
links. The final tank condenser s of 
the split-stator type with the rotor 
grounded. It was not found necessary 
to neutralize the final amplifier. 
The power supply uses an 83 

fier, and the power transformer is 
servatively rated. Filament and 
supplies may be switched separ 
from the front of the panel. 
switches are plainly marked on 
panel. 
The oscillator tank and buffer 

coils are mounted with their axes at 
angles to each other to avoid any i 
action. The final tank coil is mou 
above the chassis, and no cou 
exists from the final coil to any o 
low power stages. 
The power output is sufficient t 

cite Class C stages having input 
high as 250 to 400 watts. A si 
meter on the panel and its associ 
switch provide current readings in 
following circuits: crystal oscill 
plate, buffer-doubler plate, final a 
fier grid and final amplifier plate. 

The chassis construction is so 
ranged as to provide for an increa 
power output by changing to the 
cuit shown for the 120 watt 
switching exciter. Knock-out holes 
made for the addition of rectifier 
sockets, and extra holes are drille 
the chassis to accommodate the 
plate transformer and the T-19F77 
ment transforrner required becaus 
the additional 866-JR filament 1 
Space is provided on the under 
of the chassis for the mounting of 
high voltage condensers used to 
the output of the 866-JR's. 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-19F76 Filament Transformer 
T-2 T-84P60 Plate Transformer 
CH-1 T-75C51 Filter Choke 
CH-2 T-76C51 Filter Choke 

Resistors: 

R-1 20,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor 
R-3 100,000 Ohm 1 Watt Resistor 
R-4 350 Ohm 10 Watt Resistor 
R-5 10,000 Ohm 10 Watt Resistor 
R-6 350 Ohm 10 Watt Resistor 
R-7 50 Ohm 10 Watt Resistor 
R-8 60 Ohm 10 Watt Resistor 
R-9 60 Ohm 10 Watt Resistor 
R-10 50 Ohm 10 Watt Resistor 
R-11 25,000 Ohm 60 Watt Semi-Variable 

Resistor, Ohmite or Equivalent 

Bottom View 

Parts Required 
Condensers: 

C-1 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1466 

C-2 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6T1 or Aerovox 1465 

C-3 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1456 

C-4 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-5 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

C-6 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6T1 or Aerovox 1455 

C-7 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-8 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-9 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-10 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

C-11 .0001 Mfd. 1000 Volt Mica Condenser, 
CD-4-6T1 or Aerovox 1465 

C-12 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1455 

C-13 .002 Mfd. 1000 Volt Mica Condenser, 
CD-4-6D2 or Aerovox 1466 

C-14 260-260 Mfd. Variable Condenser, Card-
well MR-260-BD or Equivalent 

C-15 8 Mfd. 600 Volt Electrolytic Condenser, 
Mallory HS-693 or Equivalent 

C-16 8 Mfd. 600 Volt Electrolytic Condenser, 
Mallory HS-693 or Equivalent 

Tubes: 
1 6V6-G Tube 
1 6L6-G or 6L6 GX Tube 
1 807 or HY61/807 Tube 
1 83 Tube 

RFC-1 
RFC-2 
RFC-3 
RFC-4 
RFC-6 
RFC-6 

RF 
RF 
RF 
RF 
RF 
RF 

RF Chokes: 
Choke, Millen #34101 or Equiv. 
Choke, Millen #34101 or Equiv. 
Choke, Millen #34100 or Equiv. 
Choke, Millen #34101 or Equiv. 
Choke, Millen #34100 or Equiv. 
Choke, Millen #34100 or Equiv. 

Miscellaneous Parts; 

1 Punched Chassis 17' x 13' x 4' 
1 Panel 19' x 124. 

1 Pr. Chassis Mounting Brackets 
1 Condenser Mounting Bracket 
2 Bushings 

2 Octal Sockets 
1 4-Contact Socket 
1 5-Contact Socket, Steatite 

2 Feed-thru Insulators 
1 Grid Grip 

3 Crystal Sockets, Millen #33002 or Equiv. 
1 SW-1 Single Pole 4-Throw Switch, Isolantite, 

Centralab 2642 or Equivalent 
1 SW-2 SPST Switch, Arrow H & H #20994 

1 SW-3 SPST Switch, Arrow H & H #20994 or 
Equivalent 

1 SW-4 2-Pole 4-Throw Switch, Isolantite, Cen-
tralab 2543 or Equivalent 

1 L-1 Band Switch Coil, B-W Type 2AB or 
Equivalent 

1 L-2 Band Switch Coil, B-W Type 2AB or 
Equivalent 

1 L-3 Baby Turret, B-W Type BTCL 
1 M-1 0-200 MA DC Meter, 3' Square Cane, 

Rear Illumination, Triplett #327A or 
Equivalent 

1 Grid Grip, National Type 24 or Equiv. 
3 Control Wheels 2 %' Diameter, Coto 

CI-45 or Equivalent 
5 Knobs, Crowe #588 or Equivalent 
1 Tube Shield, Harnmarlund Type PTS 

or Equivalent 
1 Shaft Extension, Yaxley #RS-242 

1 Panel Bearing Assembly, Johnson #266 
or Equivalent 

1 Shaft Coupling, National TX-11 

Miscellaneous screws, nuts, bolts, lock-washers 
required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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1.20 Wcu1 Êce#tcg Switch ewlet 

Panel View Chassis View 

FOR transmitters having inputs as 
high as 700 or 800 watts this exciter 

provides adequate excitation on all 
bands from 160 to 10 meters without 
the necessity of plugging in different 
coils. Three crystal frequencies and 
five operating bands may be selected 
at will by means of controls on the 
panel. 

The exciter uses for its final amplifier 
an 811 tube operating at a plate voltage 
of 1000 volts. The power input to 
the final stage is 120 watts, and power 
outputs of over 70 watts may be real-
ized on all bands. 

The panel is an especially designed 
unit requiring no additional name 
plates or markings. It is finished in 
black with white lettering, and the 
position of each control is clearly in-
dicated. 

The chassis and panel are the same 
as those used on the 40 watt band 
switching exciter. For converting the 
40 watt unit to this 120 watt unit it 
is necessary only to replace the filament 
plate transformers, to add two filter 
condensers, a neutralizing condenser 
and a bleeder resistor; and to replace 
the final tank circuit with a larger 
unit. The same convenience of opera-
tion and attractive appearance will be 
retained by the amateur who wishes to 
increase the power output of his exciter 
without obsoleting the smaller equip-
ment. 

The crystal oscillator stage uses a 
6V6-G tube operating with a plate 
voltage of 350V. and a screen-grid 
voltage of 190V. This stage drives a 
buffer-doubler stage with a 6L6-G tube 
operating at a plate voltage of 400V. 
and a screen-grid voltage of 275V. 
This buffer-doubler stage provides ade-
quate excitation to the 811 grid on all 
bands. 

iflORDARSON 

The crystal oscillator stage operates 
with crystals in any band from 160 
to 10 meters. When using crystals in 
the 160, 80 and 40 meter bands, doubl-
ing may be accomplished in the oscilla-
tor; and enough output is available 
from it to drive the 6L6-G buffer-
doubler stage easily. When working 
"straight through" in the crystal oscilla-
tor stage, the plate current is of the 
order of 20 to 25 MA when loaded 
with the grid of the buffer-doubler 
stage. The buffer-doubler stage may be 
operated "straight through," or it may 
he used to double. With grid excitation 
on 160, 80, 40 and 20 meters, doubling 
is easily accomplished in this stage with 
enough power output to excite the 811 
final stage easily. With excitation on 
160, 80 and 40 meters, quadrupling 
can be carried on to give good outputs 
on 40, 20 and 10 meters. 

Although the buffer-doubler stage is 
not neutralized, no difficulties will be 
encountered when operating "straight 
through." However, for best results, 
it is recommended that wherever possi-
ble frequency multiplication be ac-
complished in this stage. 

The oscillator and buffer-doubler 
plate tank coils are sectionalized and 
mounted on a switch Sc) that the 
amount of the coil being used can be 
easily controlled from the panel. It 
is thus possible to tune to all five bands 
with a single condenser. These tank 
coils are of the type in which the un-
used winding is short circuited. 

The buffer-doubler stage is capacity 
coupled to the 811 grid. At resonance, 
and when loaded by the final grid, the 
plate current in the buffer-doubler 
stage is of the order of 55 to 60 MA. 

The final tank circuit consists of a 
split-stator condenser and a Barker-
Williamson type BCL turret assembly. 
This coil assembly consists of five coils, 
one for each frequency band. The coil 

ilifb 40iP gee or 

„ 111111P 

Bottom View 

which is desired may be selected from 
the panel, and the other four coils 
with their links shorted out. 

The 811 tube is neutralized in a con-
ventional manner, and no difficulty is 
encountered in obtaining perfect neu-
tralization. 

Since it is a high mu tube, the 811 
requires no bias to protect it iik the 
event of failure of excitation. In this 
exciter grid leak bias is used. With 
proper excitation the grid current 
should be 30 to 35 MA. 

Two DC power supplies are mo nted 
upon this chassis, one delivering 400 
volts to supply the oscillator and 
buffer-doubler stages and the other 
delivering 1000 volts to the 811 tube. 
The low voltage rectifier uses a 5Z3 
tube, and the high voltage re tifier 
uses two 866-JR tubes. These ower 
supplies are filtered with the 'same 
chokes. 

Filament supplies for the RF tubes 
and for the rectifier tubes are conttolled 
by a single switch on the panel11 and 
the two high voltage supplies by an-
other switch. The terminal board on 
the rear of the chassis has three extra 
terminals so that other units asso ated 
with this exciter may be cont Iled 
by the exciter switches. 

A single meter is mounted upo the 
panel, and under it a four-po ition 
switch permits the reading of the oscil-
lator plate current, the buffer-donbler 
plate current, the final amplifier grid 
current and the final amplifier plate 
current. 

The three crystal sockets are m;unt-
ed on the chassis base. The sel ctor 
switch is coupled to the panel s itch 
by means of a flexible shaft, thus 
permitting the crystals to be lo ated 
for best performance and retaini g a 
convenient switch position on the 
panel. 
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THORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-19F77 Filament Transformer 
T-2 T-19P57 Plate Transformer 
CH-1 T-75C51 Filter Choke 
CH-2 T-76C51 Filter Choke 

Resistors: 

R-1 20,000 Ohm 1 Watt Resistor 
R-2 350 Ohm 10 Watt Resistor, Ohmite 

Brown Devil or Equivalent 
R-3 100,000 Ohm 1 Watt Resistor 
R-4 350 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-5 2,600 Ohm 10 Watt Resistor, Ohmite 

Brown Devil or Equivalent 
R-6 20 Ohm 10 Watt Center Tapped Resistor, 

Ohmite Brown Devil or Equivalent 
R-7 50 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-8 60 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-9 60 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-10 60 Ohm 10 Watt Resistor, Ohmite Brown 

Devil or Equivalent 
R-11 26,000 Ohm 50 Watt Semi-Variable Re-

sistor, Ohmite #0585 or Equivalent 
R-12 100,000 Ohm 60 Watt Resistor, Ohmite 

or Equivalent 

Condensers: 

C-1 .002 Mfd. 1,000 Volt Mica Condenser 
C-D 4-6D2 or Aerovox 1456 

C-2 .0001 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6T1 or Aerovox 1455 

C-3 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1465 

C-4 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1455 

C-5 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

Parts Required 

Condensers: (Cont.) 

C-6 .0001 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6T1 or Aerovox 1466 

C-7 002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1466 

C-8 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1455 

C-9 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1455 

C-10 100 Mmfd. Variable Condenser, Cardwell 
ZU-100-AS or Equivalent 

C-11 .0001 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6T1 or Aerovox 1455 

C-12 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1456 

C-13 .002 Mfd. 1,000 Volt Mica Condenser, 
C-D 4-6D2 or Aerovox 1455 

C-14 210-210 Mmfd. Variable Condenser, 
Cardwell XT-210-PD or Equivalent 

C-15 8 Mfd. 600 Volt Electrolytic Condenser, 
Mallory HS-693 or Equivalent 

C-16 8 Mfd. 600 Volt Electrolytic Condenser, 
Mallory HS-693 or Equivalent 

C-17 2 Mfd. 1,600 Volt Condenser, Mallory 
TX-808 or Equivalent 

C-18 2 Mfd. 1,500 Volt Condenser, Mallory 
TX-808 or Equivalent 

C-19 Neutralizing Condenser, E. F. Johnson 
#13G45 or Equivalent 

Tubes: 

1 6V6-G Tube 1 811 
1 6L6-G or 1 5Z3 

6L6GX Tube 2 866-Jr. 

RFC-1 
RFC-2 
RFC-3 
RFC-4 
RFC-5 
RFC-6 

RF Chokes: 

RF Choke, Millen #34101 
RF Choke, Millen /34101 
RF Choke, Millen #34101 
RF Choke, Millen #34101 
RF Choke, Millen #34101 
RF Choke, Millen 134101 

Tube 
Tube 
Tubes 

or Equiv. 
or Equiv. 
or Equiv. 
or Equiv. 
or Equiv. 
or Equiv. 

1 
2 
2 
1 
3 
2 

3 
1 

3 

5 
1 

Miscellaneous Parts: 

Punched Chassis 17' x 13' x 4' 
Panel 19' x 12 

Pr. Chassis Mounting Brackets 
Condenser Mounting Bracket 
Bushings 
Octal Sockets 
4-Contact Socket 
4-Contact Sockets, Steatite 
Feed-thru Insulators 
Grid Grip 
Crystal Sockets, Millen /33002 or Equiv. 
Single-Pole, 4-Throw Switch, Isolantite, 
Centralab #2543 or Equivalent 
SPST Switch, Arrow H & H ;20992 
(Nickel Plaied) or Equivalent 
SPST Switch, Arrow H & H /20992 
(Nickel Plated) or Equivalent 
2-Pole, 4-Throw Switch, Isolantite, Cen-
tralab /2543 or Equivalent 
Band Switch Coil, Barker-Williamson 
Type 2AB or Equivalent 
Band Switch Coil, Barker-Williamson 
Type 2AB or Equivalent 
Coil Turret Assembly, Barker-William-
son Type BCL or Equivalent 

0-200 MA DC Meter, 2' Square Case, 
Rear Illumination, Triplett #327-A or 
Equivalent 
Control Wheels, 234' Diameter, Coto 
CI-45 or Equivalent 

Knobs, Crowe #588 or Equivalent 
Shaft Extension, Yaxley #RS-242 or 
Equivalent 
Panel Bearing Assembly, Johnson #256 
or Equivalent 
Shaft Coupling, National TX-11 

SW-1 

SW-2 

SW-3 

SW-4 

L-1 

L-2 

L-3 

M-1 

Miscellaneous nuts, bolts, soldering lugs, lock-
washers, varnished tubing, cable and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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 Êaetcg 14a4140,tillei 
100 WATT MULTI-BAND 

Complete Transmitter 

1 
I' I IIS complete 100 watt transmit-

ter consists of two units, each hav-
ing its own power supply. The RF 
section may be modulated or may be 
used for CW only. Its final stage oper-
ates at 1000 volts with 100 watts in-
put. The modulator provides sufficient 
power output to modulate 100% the 
RF section, and the speech amplifier is 
incorporated in the modulator chassis. 
Any three pre-selected amateur bands 

in the range from 160 to 10 meters 
may be selected with panel switches. 
The RF section is a three-stage cir-

cuit using a 6L6-G oscillator, a 6L6-G 
buffer-doubler stage and a TZ-40 final 
stage. 
The oscillator stage has provision for 

switching in its plate tank circuit any 
one of three coils, and the same switch-
ing operation which selects the coils 
also selects the proper crystal. With 
160 and 80 meter crystals, doubling can 
be accomplished in the oscillator stage, 
but crystals in the range from 160 to 
20 meters may be used in the oscillator 
stage when working "straight through." 

In the buffer stage provision is made 
for switching to any one of three tank 
coils. Because the 6L6-G buffer-doubler 
tube is not neutralized and since, when 
the second stage is used in frequency 
multiplying service, adequate drive is 
obtained on the TZ-40, it is recom-
mended that doubling be carried on in 
this stage whenever possible. However, 
on the lower frequency bands, there is 
no tendency toward trouble when oper-
ating "straight through." In all cases 
the final stage is operated "straight 
through." For 10 meter output it is 

IdORDARSON 

RF Section 

recommended that a 20 meter crystal 
be used and that doubling be carried 
on in the second stage. 
The oscillator stage is capacity cou-

pled to the buffer-doubler stage, and 
the latter is capacity coupled to the 
final grid. 

Three Barker-Williamson center 
linked, center tapped tank coils, 
mounted in a type B coil turret, per-
mit the selection of any one of these 
coils for use in the final tank. With 
this arrangement the link around the 
coil in use is connected to the antenna 
or to an antenna matching network. 
With one meter and four meter 

switches provision is made for reading 
the oscillator cathode current, the buf-
fer-doubler cathode current, the final 
grid current and the final plate current. 
The meter switches are of such a type 
that the circuit controlled by each 
switch may be opened by placing the 
switch in its "half way" position. 
Two direct current supplies are in-

stalled in this chassis, one of which 
delivers approximately 400 volts to 
supply the plates of the 6L6-G's and 
the other which delivers 1000 volts 
to supply the plate of the TZ-40. The 
screen supply for the 6L6-G's is taken 
from taps on the 400 volt bleeder R-5, 
these taps being adjusted so that the 
voltage on the oscillator screen-grid 
is about 150 to 200 volts and on the 
buffer-doubler screen-grid it is about 
200 to 250 volts. When the oscillator 
tube is operating properly, the cathode 
current should dip to a value of 50 MA 
or less, and the cathode current in the 
buffer-doubler stage at resonance, 
should be about 75 MA. The grid cur-
rent on the final should be 25 MA 
or more; and for a 100 watt input to 
the final stage, the TZ-40 plate cur-
rent should be 100 MA. 
The removal of the high voltage for 

neutralizing the final stage may be 
done easily by removing the 866-JR 
tubes from their sockets and then 
making the neutralizing adjustment in 
the conventional manner with the an-
tenna or antenna matching network 

connected to the link on the final tank 
coil. 

For CW operation the key is con-
nected between terminals 1 and 2 on 
the five-screw terminal board on the 
back apron of the chassis, the 115 volt 
line is connected to terminals 3 and 4 
and the plate voltage is controlled by 
a switch connected between terminals 

t 4 and 5. The terminals of the o No. 
55 feed-thru insulators on the rear 
apron of the chassis are connected 
together. , 

Modulator Unit: 

The modulator tubes are 6L6-G's in 
push-pull, Class AB:. These tubes are 
connected to the Class C load through 
a Multi-Match modulation transformer. 
The connections to the modulation 
transformer are as follows: One 6L6-G 
plate is connected to terminal 1, and 
the other plate to 6. Terminals 2 and 5 
are joined and connected to the plate 
suppl. Terminals 9 and 10 are also 
joine, but no connection is made to 
them. The Class C load is connected 
to terminals 8 and 12. 
The speech amplifier tube line-up is 

as follows: a pentode connected 6J7, a 
6F5 and a 6F6, triode connecte. 
The power supply uses an 83 to sup-

ply high voltage to all tubes and an 
82 in the bias supply for the 6L6-G's. 

In preparing the modulator unit for 
operation, an adjustment must be made 
of the bias and the screen voltage on 
the 6L6-G's. For obtaining the! correct 
bias adjust R-11 until the voltage across 
it is 25 volts. Then adjust R-12 until 

1j the screen voltage is 310 volts. It may 
be necessary to readjust -11 to 
maintain the 25 volts of bi s. The 
modulator plate current should be 
about 115 MA for two tubes, and with 
a sine wave signal of sufficient magni-
tude to modulate 100% the RF section 
the plate current will rise to approxi-
mately 225 MA. For speech waves 
having the same peak power plate 
current will kick up to about 70 MA. 
To connect the modulator ta the RF 

section terminals 3, 4 and 5 on the RF 
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RF Unit 

section should be connected to termi-
nals 1, 2 and 3 on the modulator. Con-
nection should be made from the termi-
nals of the No. 55 feed-thru insulators 
on the modulator chassis to the corres-
ponding insulators on the RF chassis. 
With the two chassis so interconnected 
the filament switch on the modulator 
chassis controls all the filaments, and 
the plate switch controls all plate 
supplies. 
The RF section may be used alone 

as an exciter for transmitters having 
power inputs of almost one kilowatt. 

BAND TURNS 
WINDING 
LENGTH 

160 40 Close wound 
80 22 Close wound 
40 12 15¡• 
20 6 1 ee 
10 % 

Ose. & Buf, coils are identical. Use No. 18E 
wire on 1%2' Diam. form. 

RF Unit 
Parts Required 

THORDARSON PARTS 

1 T-171{21 Foundation Unit 
T-1 T-19F97 Filament Transformer 
T-2 T-19F93 Filament Transformer 
T-3 T-19F88 Filament Transformer 
T-4 T-19P57 Plate Transformer 
T-5 T-19F91 Filament Transformer 
CH-1 T-75C51 First Choke 
CH-2 T-75C51 Second Choke 

Tubes: 

2 6L6-G or 6L6-GX Tubes 2 866-JR Tubes 
1 TZ-40 Tube 1 83 Tub:: 

Resistors: 

R-1 
R-2 
R-3 
R-4 
R-6 

50,000 Ohm 1 Watt Resistor, IRC BT-1 
60,000 Ohm 10 Watt, Ohmite Red Devil 
2,500 Ohm 25 Watt, Ohmite, Wirewound 
100,000 Ohm 60 Watt, Ohmite Wirewound 
20,000 Ohm 60 Watt, Ohmite Semi-Variable 

Condenseras 

C-1, C-2 Variable Condenser, National TMS-250 
C-3 Variable Condenser, National TMC-200D 
C-4 Neutralizing Condenser, Johnson 13G45 
C-5, C-7, C-8, C-9, C-10, C-11, C-13, C-14, C-15, 
C-16 .001 Mfd. 1000 Volt Mica Condenser, Aero-

vox #1455 or C-D 4-6D1 
C-6 .0001 Mfd. 1000 Volt Mica Condenser, Aero-

vox #1455 or C-D 4-6T1 

Modula tnr Unit 

RF Unit 
Condensera: (Cont'd) 

C-12 .005 Mfd. 1000 Volt Mica Condenser, Aero-
vox # 1455 or C-D 4-6D5 

C-17, C-18 .001 Mfd. 5000 Volt Mica Condenser, 
Aerovox # 1457 or C-D 4-25D1 

C-19, C-20 2 Mfd. 1500 Volt Oil Filled Condenser 
Aerovox # 1505 (2' Can) 

C-21 4 Mfd. 600 V. Electrolytic, Aerovox GL-600 
C-22 4 Mfd. 600 V. Electrolytic, Aerovox GL-600 

Miscellaneous Parts: 

3 5-Contact Sockets, Amphenol S5 
5 4-Contact Sockets, Amphenol S4 
2 Octal Sockets, Amphenol S8 
5 4-Contact Isolannte Sockets, Amphenol SS4 
8 Feed-thru Insulators, Johnson #55 
4 Feed-thru Insulators, Johnson #42 
3 RF Chokes, National R-100 
1 4' Shaft Extension, Yaxley # RS243 
1 2-Gang Band Switch, Centralab #2543 
1 1-Gang Band Switch, Centralab /2542 
1 Coil Turret, Barker-Williamson Model "B" 
1 160 Meter Coil, Barker-Williamson 160BL — 

Center Linked 
1 80 Meter Coil, B-W 80BL, Center Linked 
1 40 Meter Coil, B-W 40BL, Center Linked 
1 20 Meter Coil, B-W 20BL, Center Linked 
1 10 Meter Coil, B-W 10BL, Center Linked 
3 2h' Coto-Coil Wheels CI-45 With Indicator 

Plates CI-47 Marked "OSC. PLATE," "BUF-
FER PLATE," "PWR. AMP. PLATE." 

4 Indicator Plates, Marked "OSC. PLATE," 
"BUFFER PLATE," "PWR. AMP. PLATE," 
"PWR. AMP. GRID," Coto-Coil CI-47. 

4 Meter Switches, Ya:dey #762 
1 0-200 MA Meter, Simpson #27S or Triplett 

#327-A (Ilium.) 
3 1 Bar Knobs, Black 
1 Grid Cap, Large, National Type 12 
2 SPST 6 Ampere Toggle Switches, H & H #26993 
6 Coil Forms, National XR-4 
1 Cone Insulator, Johnson #601 
1 Cabinet, Bud #697 or Par Metal #SC2613 
1 Variable Resistor Lug, Ohmite #0358 

1 
T-1 
T-2 
T-3 
T-4 
CH-1 
CH-2 
CH-3 
C11-4 

Modulator Unit 
Parts Required 

THORDARSON PARTS 

T-17K22 
T-67D78 
T-11M75 
T-79F84 
T-84P60 
T-74C30 
T-75C49 
T-75C51 
T-68C07 

Foundation Unit 
Driver Transformer 
CUT Modulation Transformer 
Filament Transformer 
Plate Transformer 
Third Choke 
Bias Choke 
First Choke 
Second Choke 

BACK VIEW OF CH/15515 

Modulator Unit 
Tubes: 

1 6J7 Tube 2 6L6-G or 6L6-GX Tubes 
1 6F5 Tube 1 82 Tube 
1 6F6 Tube 1 83 Tube 

Resistors: 
R-1 5 Megohm Y¡ Watt Resistor, MC BT- 34 
R-2 3 Megohm 1 Watt Resistor, IRC BT-1 
R-3, R-8 250,000 Ohm 1 Watt Resistor, IRC BT-1 
R-4 500,000 Ohm Volume Control, IRC 13-133 
R-5 2000 Ohm 1 Watt Resistor, IRC BT-1 
R-6 20,000 Ohm 1 Watt Resistor, IRC BT-1 
R-7 100,000 Ohm 1 Watt Resistor, IRC BT-1 
R-9 750 Ohm 10 Watt Resistor, IRC Type AB 
R-10 10,000 Ohm 2 Watt Resistor, IRC BT-2 
R-11 1500 Ohm 26 Watt Semi-Variable, Ohmite 
R-12 2500 Ohm 25 Watt Semi-Variable, Ohmite 
R-13 25,000 Ohm 50 Watt Wirewound, Ohmite 

Condensera: 
C-1, C-2 .0001 Mfd. 500 Volt Mica Condenser, 

Aerovox # 1467 or C-D 5W-5T1 
C-3 .04 Mfd. 400 Volt Paper Condenser, Aero-

vox /484 or C-D DT-4S4 
C-4, C-7 .1 Mfd. 400 Volt Paper Condenser, Aero-

vox #484 or C-D DT-4P1 
C-5 8 Mfd. 450 Volt Electrolytic Condenser, 

Aerovox PBS-450 or C-D JR508 
C-6 10 Mfd. 25 Volt Electrolytic Condenser, 

Aerovox PR-25 or C-D ED-2100 

C-8 ) 8-8 Mfd. 450 V, Dual Elect., Aerovox 2G C-15 
C-9 10 Mfd. 50 V. Elect., Aerovox PR-50 
C-10, C-11 0.002 Mfd. 1000 Volt Mica Condenser 

Aerovox #1455 or C-D 4-6D2 
C-12, C-13 8 Mfd. 200 Volt Electrolytic Conden-

ser, Aerovox PBS-200 or C-D JR208 
C-14 8 Mfd. 600 V. Elect., Aerovox GL-600 
C-16 0.01 Mfd. 400 Volt Paper Condenser, Aero-

vox #484 or C-D DT-4S1 
Miscellaneous Parts: 

1 RF Choke, National R-100 
1 Mie. Connector, Amphenol MC-1F 
1 Mie. Connector, Amphenol PC-1M 
1 Bien Cell, Mallory #.F7 
1 Bias Cell Holder, Mallory ¡GB-1A 
1 1 h' Bar Knob, Black Streamlined 
1 AC Line Cord and Plug, Belden # 1725 
5 Octal Sockets, Amphenol S8 
2 4-Contact Sockets, Amphenol S4 
2 Metal Tube Grid Caps 
1 Dial Plate, Crowe #566 
2 Feed-thru Insulators, Johnson # 55 
1 0-300 MA Meter, Simpson #27S or Triplett 

#327-A (Illuminated) 
2 Metal Tube Shields, ARHCO #92 
1 Red Jewel and Candelabra Bracket, ARHCO 

#93 or Drake Mfg. Co. #10C 
1 Green Jewel ana Candelabra Bracket, ARHCO 

#93 or Drake Mfg. Co. # 10C 
2 110 Volt Carbon Lamps Type G6 

Complete Instruction Book SD-386-A giving full details of building 

diagrams and layout available at 25 cents postpaid. 

data, photos, 
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Chassis View 

SING low plate resistance output tubes, this am-

plifier is capable of easily delivering 10 watts of 
audio power for driving the largest modulators used by 
amateurs. Its low internal output impedance pro-
vides the excellent regulation required in Class B driver 
service, and its high gain makes it usable with crystal 

microphones. 

The circuit shown is that incorporating the peak 
limiting feature, but this amplifier is also available 
with a circuit for overmodulation control or as a con-
ventional amplifier. The punched chassis is designed 
to fit either the regular type amateur transformers or 
the C.H.T. Series 'of transformers, which give better 

Thordarson Parts 

1 T-17K20 Foundation Unit 
T-1 T-15A74 
T-2 T-15S90 or T-67S64 for 600 ohm output or 

T-16D76, T-15D77, T-15D78 or T-15D79 or 
T-19D01, T-19D02, T-19D03 or T-19D04 

T-3 T-15R05 or T-87R85 
T-4 T-78D46 
CH-1 T-15C54 or T-74C29 
CH-2 T-75C49 
CH-3 T-74C30 

1-6F6 1-605 1-5Z3 

Tubes: 
1-6117 1-6L7 2-2A3 

Resistors: 

R-1 5 Megohm, Y2 Watt, IRC BT-3,¡ 
R-2 260,000 Ohms, 1 Watt, IRC BT-1 
R-3 500,000 Ohms, Volume Control, IRC 13-133 
R-7 360 Ohms, 10 Watts, Ohmite Brown Devil 
R-8 600,000 Ohms 1 Watt, IRC BT-1 
R-9 150 Ohms, 10 Watts, Ohmite Brown Devil 
R-10 100,000 Ohms, 1 Watt, IRC BT-1 
R-11 4,000 Ohms 10 Watts, Ohmite Brown Devil 
R-12 250,000 Ohms 1 Watt, IRC BT-1 
R-13 500 Ohms, 1 Watt, IRC BT-1 
R-14 12,000 Ohms, 25 Watts, Ohmite Semi-Variable 
R-15 20,000 Ohms, 1 Watt, IRC BT-1 
R-16 20,000 Ohms, 1 Watt, IRC BT-1 
R-17 2,600 Ohms, 25 Watts, Ohmite Semi-Variable 
R-18 500,000 Ohms, Volume Control, IRC 13-133 
R-19 1,000 Ohms, 1 Watt, IRC BT-1 
R-20 2,500 Ohms, 1 Watt, IRC BT-1 
R-21 10,000 Ohms, 1 Watt, IRC BT-1 
R-22 100,000 Ohms, 1 Watt, IRC BT-1 

The parts list shown is for the amplifier with either the over-modulation control or the peak 
limiting circuits; complete drawings, photos, parts lists and instructions for easy assembly of 
either of the above circuits are contained in Instruction Book SD-387, 15 cents postpaid. 

frequency response and less distortion. The amplifier 
may be adapted to rack and panel mounting, or a 

cover may be obtained for use on an operating table. 

For T-2, a driver transformer may be used to couple 
the 2A3 plates directly to the Class B grids; or, if 
it is desired to locate the amplifier remotely from the 
modulator, an output transformer may be installed 

to couple the 2A3 plates to a 500 ohm line. 

Specifications showing the different circuits, to-
gether with a complete parts list, are shown on the 
Thordarson SD-389 bulletin, available at all jobbers. 

Condensera: 

C-1 0.0001 Mfd., 600 V Mica Aerovox 1467 or C-D 5W-5T1 
C-2 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 
C-3 8 Mfd., 450 V Elect. Aerovox PBS-450 or C-D JR508 
C-5 0.5 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P5 
C-6 8 Mfd., 450 V Elect. Aerovox PBS-450 or C-D JR508 
C-7, C-11 8-8 Mfd., 450 V Dual Elect. Aerovox 2G 
C-8 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 
C-9 8 Mfd., 450 V Elect. Aerovox PBS-450 or C-D JR508 
C-10 10 Mfd., 25 V Elect. Aerovox PR-25 or C-D ED-2100 
C-12, C-13 8-8 Mfd., 450 V Dual Elect. Aerovox 2G 
C-14 8 Mfd., 200 V Elect. Aerovox PBS-200 or C-D JR208 

1-80 C-15 8 Mfd., 200 V Elect. Aerovox PBS-200 or C-D JR208 
C-17 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 
C-18 10 Mfd., 25 V Elect. Aerovox PB-25 or C-D ED-2100 
C-19 0.1 Mfd., 400 V Paper Aerovox 484 or C-D DT-4P1 

Miscellaneous Parts: 

1 Mie. Input Connector, Amphenol 
MC1F 

1 Mie. Input Connector. Amphenol 
PC1M 

1 Red Jewe and Bracket, Yaxley 
No. 310R 

1 Bias Cell, Mallory No. F7 
1 Bias Cell Holder, Mallory No. 

GB-1A 
1 1%' Bar Knob, Black Stream-

lined 

1 SPST Toggle Switch, FI & H 
No. 20992 

1 AC Line Cord and Plug, Belden 
No. 1725 

3 Metal Tube Grid Caps 
2 Metal Tube Shields, ARHCO 

No. 92 
1 Dial Plate, Crowe No. 566 
1 RF Choke, National R-100 
4 Octal Sockets, Amphenol S8 
4 4-Contact Sockets, Amphenol S-4 
1 6.3 Volt Pilot Light, Mazda No. 40 
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450 WATT CW -- 160 TO 10 METERS 

C 

C 
PARTICULARLY designed for use 

with the new RCA-811 and 812 
tubes, this transmitter, with its un-
usual mechanical layout and carefully 
planned wiring, gives superior perform-
ance on the five amateur bands from 
160 to 10 meters. With an input of 
250 watts for phone operation, a carrier 
output of 190 watts is easily obtained; 
and with 450 watts input for CW, 350 
watts may be delivered to the antenna. 
Higher than usual plate efficiencies are 
obtained by careful attention to me-
chanical layout and by the selection of 
high quality parts. 

In addition to the RCA-812 the 
transmitter will also operate satisfac-
torily with other tubes such as the 
Taylor TZ-40, Taylor T-55, or the 
Eimac 35T. It is only necessary to use 
the correct filament transformer and to 
adjust the grid bias resistor. 

A semi-fixed swinging link grid tank 
coil of the plug-in type is used in the 
grid circuit. This allows not only close 
adjustment for optimum excitation but 
also permits the coil to be removed 
without changing the link setting. This 
latter feature is particularly desirable 
for the amateur who wishes to avoid 
time-consuming operations when chang-

High Efficiency Final Stage 

Multi-Match Modulator 

1250 and 1500 

Volt Power Supply 

Up to 150 Watts 

Modulator Output 

ing bands. The plate tank coil is also 
of the swinging link type, which per-
mits quick adjustment of the amplifier 
loading. The Class C amplifier is easily 
driven by the Thordarson 40 watt 
Band-Switch Exciter unit, this com-
bination affording the advantage of 
quick band changing without involving 
costly coil switching parts in the high 
power stage. 

The Class ,C amplifier requires 200 
MA at 1250 volts for a phone input 
of 250 watts. For a 450 watt CW 
input the plate current is 300 MA at 
1500 volts. The grid current for the 
Class C tubes depends upon the choice 
of tubes and whether CW or phone 
operation is desired. For 812's it is 
50 MA for two tubes. To meet the 
various bias requirements of the dif-
ferent tube types, an adjustable grid 
resistor is provided. 

Should the amateur wish to install 
an external fixed bias supply for CW, 
provision has been made for its easy 
connection. If external bias is used, 
the negative of the bias supply con-
nects to terminal No. I and the posi-
tive to No. 2. If external bias is not 
desired terminals No. 1 and No. 2 on 
the Class C amplifier chassis are con-

nected together. About 30 volts of 
fixed bias are required to maintain the 
tubes within their rated plate dissipa-
tion without excitation. 

Both the grid and the plate currents 
are metered, the meters being in the 
cathode return leads. This places both 
meters at a low DC potential with re-
spect to the chassis, thus eliminating 
any tendency toward deflection of the 
needle due to electrostatic effects and 
removing the possibility of flash-over 
from the meter terminals to the pilot 
lamp mounting. 

The modulator uses the new 811 
tubes and easily delivers the required 
125 watts of audio frequency power 
with very litt!e distortion. It is de-
signed to operate from a "500 ohm" 
line. The modulation transformer is 
of the Multi-Match type so that it 
may be used to modulate any Class C 
stage of 300 watts input power. The 
no-signal plate current of the 811's is 
60 MA, and the current with a 125 
watt sine wave output is 177 MA. 
For speech signals having the same 
peak power the plate current should 
swing to about 90 or 100 MA. 

The required driving power is very 
small, being on the order of 4 peak 
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watts. If 2A3's are used as the driver 
tubes, an unusually high step-down 
ratio from the plates of the 2A3's to 
the grids of the 811's may be used to 
obtain excellent driving regulation. The 
Thordarson Amateur Speech Amplifier 
is an excellent unit to furnish the driv-
ing power required by this modulator. 

RF Chassis View 

RF Bottom View 

THORDARSON TRANSFORMER 
T-6 T-I9F85 FIlament Transformer 

Resistor: 
R-2 4,000 Ohm 50 Watt Wirewound 

Ohmite Semi-Variable or Equiva-
lent 

Condensers: 
C-3 Variable Air Condenser, Cardwell 

MR-150-BD or Equivalent 
C-4 Variable Air Condenser, Cardwell 

XP-165-KD or Equivalent 
C-5 Neutralizing Condenser, Hammer-

lund N-10 or Equivalent 
C-6 Neutralizing Condenser, Hammer-

lund N-10 or Equivalent 
C-7 .001 Mfd. 3,600 Volt Mica Con-

denser Aerovox 1653 or Equivalent 
C-8 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 
C-9 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1465 
C-1 .002 Mfd. 1,900 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 
C-11 .002 Mfd. 1,000 Volt Mica Con-

denser CD-4-6D2 or Aerovox 1455 

Tubas a 

2 812 Tubes 

boRrbmON 

The power supply, with its tapped 
plate transfotmer, is rated at 300 MA 
at 1250 or 1500 volts. The load re-
quirements of the Class C amplifier 
and the modulator are such that the 
power supply is fully loaded for both 
phone and CW so that regard'ess of 
the type of operation the amateur 

chooses, he is not investing in power 
supply which is not being loaded up 
to its rating at all times. The power 
supply is entirely self-contained with 
separate plate and filament switches, 
making it an ideal power supply for 
other equipment of similar load re-
quirements. 

RF Section 

L-1 

00 

C-3 

. M 

N 

L- 2 

•-•  

o 

Parts Required 

Miscellaneous Parts: 

1 Punched Chassis 8 ;,¡' x 10' x 3' 
1 Panel 19' x 14' 
1 Sub-Panel 
1 Terminal Board 
4 Bushings 
3 Feed-thru Insulators 
2 4-Contact Isolantite Sockets 
2 Stand-off Insulators 
2 Shaft Couplings, National TX-11 

or Equivalent 
1 Shaft Coupling, Johnson No. 252 

or Equivalent 
2 Panel Bearing Assemblies, Johnson 

No. 256 or Equivalent 
1 M-2 0-200 MA DC Meter, 3' Square 

Case, Rear Illumination, Triplett 
No. 327-A or Equivalent 

1 M-3 0-300 MA DC Meter, 3' Square 
Case, Rear Illumination, Triplett 
No. 827-A or Equivalent 

2 Control Wheels, Complete, Coto 
CI-45 or Equivalent 

1 Indicator Plate Marked "PWR 
AMP GRID" Coto CI-47 or Equiv-
alent 

1 Indicator Plate Marked "PWR 
AMP PLATE" Coto CI-47 or 
Equivalent' 

Mize. Parts: (Cont'd) 
Coil Socket, National Tye XB-16 
or Equivalent 

1 L-1 160 Meter Coil, Natio al Type 
AR16-160C or Equivalen 

I L-1 80 Meter Coil, Natio al Type 
AR16-80S or Equivalent 

1 L-1 40 Meter Coil, Natio al Type 
AR16-40S or Equivalent 

I L-1 20 Meter Coi, Natio ai Type 
AR16-20S or Equivalent 

1 L-1 10 Meter Coil, National Type 
AR16-10S or Equivalent I 

1 L-2 Swinging Link az Jack Bar Assem-
bly, B-W Type TV or equivalent 

1 L-2 160 Meter Coil, B-W 160 TVL or 
Equivalent 

1 L-2 80 Meter Coil, B-W 8 TVL or 
Equivalent 

1 L-2 40 Meter Coil, B-W aq TVL or 
Equivalent 

1 L-2 20 Meter Coil, B-W 24 TVL or 
Equivalent 

1 L-2 10 Meter Coil, B-W IQ TVL or 
Equivalent 

2 Grid Grips, National T},pe 12 or 
Equivalent 

1 RFC-1 RF Choke, National Tyr R-154U 
or Equivalent 

Miscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire and other har ware. 

Circuit diagram, drawings and lull size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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Modulator and Power Supply 

Modulator 

Modulator 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

T-3 T-19F99 Filament Transformer 

T-4 T-19D05 Driver Transformer 
T-5 T-19M16 Modulation Transformer 

Miscellaneous Parts: 

Bottom View of Modulator 

2 811 Tubes 
1 M-1 0-200 MA DC Meter, 3' Square Case, 

Rear Illumination, Triplett #327A or 
Equivalent 

1 Punched Chassis 17' x 8' x 3' 

1 Panel 19' x 10 h• 
1 Pr. Chassis Mounting Brackets 
1 6-Lug Terminal Board 
2 Feed-thru Insulators 

2 4-Contact Sockets, Steatite 
2 Isolantite Plate Caps 

Miscellaneous nuts, bolts, lock-washers, grommets, 
soldering lugs and ether hardware. 

Un, tt \ , f 

250 WATT R F UNIT 

u ii 

40 WATT BAND 

SWITCH EXCITER 

' 

AMATEUR SPEECH AMP 

0 

125 WATT 

MODULATOR 

• as 

• 

• 

1250 VOLT 

POWER SUPPLY 

0 0 Is 
. a 

115 VL1NE 

, t1 pp s 

Power Supply 

Power Supply 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

'r •1 T-19F90 Filament Transformer 
T-2 T-19P60 Plate Transformer 
CH-1 T-19C37 Input Choke 
CH-2 T-19C44 Smoothing Choke 

Resistor: 

It-1 40,000 Ohm 200 Watt Wirewound Resis-
tor, Ohmite 1370 or Equivalent 

Condensers: 

C-1 2 blfd. 1,500 Volt Condenser, GE f 23F21 
or Equivalent 

C-2 2 Mfd. 1,500 Volt Condenser, GE f23F21 
or Equivalent 

Tubes: 

2 866 Tubes 

Miscellaneous Parts: 

1 Punched Chassis 17' x 12' x 3' 
1 Panel 19' x 12%' 
1 Pr. Chassis Mounting Brackets 
2 4-Contact Sockets, Steatite 
1 Feed-thru Insulator 
2 Isolantite Plate Caps 
1 SW-1 Switch, Arrow H & H Type HDT or 

Equivalent 
1 SW-2 Switch, Arrow H & H Type IIDT or 

Equivalent 
Miscellaneous nuts, bolts, lock-washers, soldering 
lugs and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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 400 Walt 144.014milleA  

Wide Choice of Class C Tubes 

Adjustable Excitation 

Adjustable Loading 

Multi-Match Modulator 

High Efficiency with Adjustable Loading 

'VMS 400 watt phone transmitter 
I has the same construction and su-

perior features of the transmitter shown 
on pages 24, 25 and 26. It is suit-
able for operation on all bands from 
160 to 10 meters. It is easily driven 
by any exciter having an output of 
20 watts; an ideal exciter for this trans-
mitter is the Thordarson 40 Watt 
Band-Switch Exciter. 

The transmitter is supplied with 
panels finished in black wrinkle, and 
the chassis and chassis mounting brack-
ets are in gray flat enamel. 

RF Section: 

The unusual mechanical construction 
of the RF Section results in improved 
electrical performance. Flexible shafts 
are used to couple the grid and plate 
tuning condensers to the panel controls. 
The tubes used in the RF section are 
Heintz and Kaufman HK-54's or Taylor 
T-55's. The HK-54's require a T-19F85 
filament transformer, and the T-55's, 
a T-19F94 filament transformer. Holes 
are provided on the chassis for either 
of these types. 

A swinging link which couples the 
plate tank coil to the antenna, permits 

THORDARSON 

the amateur to adjust the loading of 
the final stage to the desired power 
input. For 400 watts input, the Class C 
plate current is 267 MA at 1500 volts. 
A plate efficiency of between 75% and 
80% may be obtained when the trans-
mitter is in proper adjustment. 

The grid tank coils are the plug-
in type, having link coupling to the 
exciter. The coils for the 80, 40, 20 
and 10 meter bands have semi-fixed 
swinging links, and the 160 meter coil 
has a fixed link. Excitation should be 
adjusted so that the total grid current 
for both Class C tubes is 40 MA. The 
value of the grid resistor used with the 
HK-54's is 3750 ohms; with the T-55's, 
5000 ohms. 

Since the RF unit was designed 
primarily for phone operation, no at-
tempt was made to install a fixed bias 
supply on the RF chassis. However, 
for CW, provision has been made 
on the terminal board for the con-
nection of an external bias supply. 
About 45 volts of bias is required to 
hold the tubes at their rated dissipation 
with no excitation. When external bias 
is not used terminals No. 1 and No. 2 
are connected together. If external 
bias is used, the negative of the bias 

supply connects to terminal No. 
the positive to No. 2. 

Both the grid and the plate c 
are metered. The meters are 
cathode return leads, thus placin 
meters at a low DC potentia 
respect to the chassis, and t 
avoiding any possibility of fias 
from the meter terminals to th 
lamp mounting and any likelih 
deflection of the movements 
electrostatic effects. 

Modulator: 
The modulator, using 811's wit 

volts on the plates, has a power 
of 200 watts. The no-signal pla 
rent for two tubes is about 7 
With a 200 watt sine-wave 
the plate current rises to 217 M 
speech signals of sufficient mag 
to modulate the Class C stage 
the average plate current is abo 
MA. The modulation transfor 
well as the driver transform 
of the Multi-Match type so 
large variety of Class C load 
sources of driving power may 
commodated. The primary of the 
transformer is designed to coupl 
a "500 ohm" line. Very little 
power ( 3.5 watts) is needed to 
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200 watts output; thus the large excess 
of power output capability of the 
usually chosen pair of 2A3's serving as 
driver tubes can be turned to good 
advantage in obtaining a driving volt-
age of exceptionally good regulation. 
The plate-to-plate load on the modula-
tor tubes is 15,500 ohms. 

Power Supply: 
The power supply for this transmit-

ter uses two 866's and has a rating of 
500 MA at 1500 volts DC. On its 14" 
panel are mounted two switches: one 
for controlling filaments and the other 
for controlling. the plate transformer. 
Having well insulated line terminals 

RF Section 

THORDARSON TRANSFORMER 
T-6 T-19F99 Filament Transformer 

Resistor: 
R-2 4,000 Ohm 50 Watt Wirewound Ohmite 

Semi-Variable or Equivalent 

Condensers: 
C-3 150-150 Mmfd. Variable Condenser, 

Cardwell MR-150-BD or Equivalent 
C-4 166-165 Mmfd. Variable Condenser, 

Cardwell XP-165-KD or Equivalent 
C-5 Neutralizing Condenser, Hammarlund 

N-10 or Equivalent 
C-6 Neutralizing Condenser, Hammarlund 

N-10 or Equivalent 
C-7 .001 Mfd. 3,500 Volt Mica Condenser 

Aerovox 1653 or Equivalent 
C-8 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1455 
C-9 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1455 
C-10 .002 Mfd. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1456 
C-11 .002 Mid. 1,000 Volt Mica Condenser 

CD4-6D2 or Aerovox 1455 

Tubes: 
2 HK-54 Tubes 

RF Bottom View 

RF Section Parts Required 

Miscellaneous Parts: 
1 Punched Chassis 83 2' x 10' x 3' 
1 Panel 19' x 14' 
1 Sub-Panel 
1 Terminal Board 
4 Bushings 
3 Feed-thru Insulators 
2 4-Contact Isolantite Sockets 
2 Stand-off Insulators 
2 Shaft Couplings, National TX-11 or 

Equivalent 
1 Shaft Coupling, Johnson #252 or Equiv. 
2 Panel Bearing Assemblies, Johnson 

#256 or Equivalent 
1 M-2 0-200 MA DC Meter, 3' Square Case, 

Rear Illumination, Triplett #327-A or 
Equivalent 

1 M-3 0-300 MA DC Meter, 3' Square Cane, 
Rear Illumination, Triplett #327-A or 
Equivalent 

2 Control Wheels, Complete, Coto CI-45 
or Equivalent 

1 Indicator Plate Marked "PWR AMP 
GRID" Coto CI-47 or Equivalent 

1 Indicator Plate Marked "PWR AMP 
PLATE" Coto CI-47 or Equivalent 

and high voltage terminals mounted on 
the rear apron of the chassis, the power 
suppky matches in appearance and con-
struction the modulator and RF units 
with which it was designed to operate. 
Its simplicity and completeness make 
it an excellent general purpose power 
supply. 

RF Chassis View 

Misc. Parts: (Coot'd) 
1 Coil Socket, National Type XB-16 or 

Equivalent 
1 L-1 160 Meter Coil, National Type AR16-

160C or Equivalent 

1 L-1 80 Meter Coil, National Type AR16-
80S or Equivalent 

1 40 Meter Coil, National Type AR16-
40S or Equivalent 

1 L-1 20 Meter Coil, National Type AR16-
20S or Equivalent 

1 I:1 10 Meter Coil, National Type AR16-
10S or Equivalent 

1 L-2 Swinging Link & Jack Bar Assembly, 
B-W Type TV or Equivalent 

1 L-2 160 Meter Coil, B-W 160 TVL or Equiv. 

1 L-2 80 Meter Coil, B-W 80 TVL or Equiv. 
1 L-2 40 Meter Coil, B-W 40 TVL or Equiv. 
1 L-2 20 Meter Coil, B-W 20 TVL or Equiv. 
1 L-2 10 Meter Coil. B-W 10 TVL or Equiv. 
2 Grid Grips, National Type 12 or Equiv. 
1 RFC-1 RF Chcd:e, National Type R-164U or 

Equivalent 
Miscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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Modulator and Power Supply 

ModuLtor 

Modulator 
Parts Required 

THORDARSON TRANSFORMERS 
and CHOKES 

T-3 
T-4 
T-5 

T-19F99 

T-19D05 
T-19M17 

Filament Transformer 
Driver Transformer 
Modulation Transformer 

Tubes: 
2 811 Tubes 

Miscellaneous Parts: 

1 M-1 0-300 MA DC Meter, 3' Square 
Case Triplett 327-A or Equivalent 

1 Punched Chassis 17' x 10' x 3' 

1 Panel 19' x 10 
1 Pr. Chassis Mounting Brackets 
2 Feed-thru Insulators 
2 4-Contact Sockets, Steatite 

2 lsolantite Plate Caps 

Miscellaneous nuts, bolts, lock-washers, grommets 
and other hardware. 

TtloRDARsON 

Bottom View of Power Supply 

Bottom View of Modulator 

400 WATT RF UNIT 

o 
40 WATT BAND 

SWITCH EXCITER 

CI 0*0 
/ 3 4.3 

AMATEJR SPEECH AMP. 

200 WATT 

MODULATOR 

1 

00 
75 

1500 VOLT 

POWER SUP PLY 

115 V. LINE 
Mir 

Power Supply 

Power Supply 
Parts Required 

1 HORDARSON TRANSFORMERS 
and CHOKES 

T-1 T-19F90 Filament Transform r 
T-2 T-19P64 Plate Transformer 
CH-1 T-19C37 Input Choke 
CH-2 T-19044 Smoothing Choke 

Resistor: 
R-1 40,000 Ohm 200 Watt NV:rewound Resis-

tor, Ohmite 1370 or Equivalent i 

Condensers: 
C-1 2 Mfd. 2,000 Volt Condenser GE 

or Equivalent 
C-2 2 Mt& 2,000 Volt Condenser GE 

or Equivalent 

2 866 Tubes 

1 SW-1 

1 SW-2 

1 
1 
1 Pr. 
1 
2 
1 
2 

Tubes: 

Miscellaneous Parts: 

Switch, Arrow H & H Type 
Equivalent 
Switch. Arrow H & 11 Type 
Equivalent 
Punched Chassis 17' x 12' x 3' 
Panel 19' x 12w 
Chassis Mounting Brarketa 
Terminal Board 
4-Contact Sockets, Steatite 
Feed-thru Insulator 
Isolantite Plate Caps 

#23F31 

#23F31 

EDT or 

EDT or 

Miscellaneous nuts, bolts, lock-washers and 
hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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THIS transmitter consists of a 
Class C amplifier of 600 watts 

input, a modulator capable of deliv-
ering 300 watts of audio frequency 
power and a 1750 volt power sup-
ply of sufficient capacity to furnish 
the current required by both the RF 
stage and the modulator. Operation 
may be obtained on all five amateur 
bands from 160 to 10 meters. Relay 
switching is incorporated in this trans-
mitter, thus not only permitting com-
plete control of the transmitter with 
a single switch but also protecting 
the Class C amplifier from under-
excitation and preventing the possibility 
of abuse to the modulation transformer 
by underloading it. 

The Class C amplifier may be oper-
ated with any one of three types of 
tubes, namely Taylor TW-150's, Eimac 
100TH's or Heintz and Kaufman 
HK-254's. The modulator tubes are 
Taylor 805's, and the rectifier tubes 
are 866's. 

The panels are supplied in a black 
wrinkle finish; and the chassis, chassis 
mounting brackets and other small 
metal fixtures in a gray flat enamel. 

Completely Relay Controlled 

Under Excitation Protection 

High Quality Audio System 

Multi-Match Modulator 

RF Unit: 

The Class C amplifier circuit is of the 
conventional push-pull type operating 
with 600 watts input at 1750 volts. It 
requires from 30 to 40 watts of driving 
power. The Thordarson 120 watt Band-
Switch Exciter or the Thordarson 
100 Watt Multi-Band Transmitter are 
ideal exciters. These units are de-
scribed on pages 18 and 20. Plate 
and grid coils are of the plug-in type 
with a swinging link and jack bar 
assembly, thus permitting close adjust-
ment of grid excitation and plate load-
ing. Provision is made on the chassis 
for using either the UX sockets 
required by the TW-150's and the 
100TH's, or the 50 watt sockets needed 
for use with HK-254's. The grid re-
sistor is of the semi-variable type so 
that the correct bias requirements for 
various tubes may be met. The plate 
tuning condenser is of the split-stator 
type, having each stator section divided 
into two parts. This permits a very 
favorable L/C ratio to be obtained on 
all bands. The coils specified for the 
plate tank circuit have such a base 
construction that the correct stator 
combination is automatically obtained 
on each band when the coil is plugged 
in. 

With 600 watts input the Class C 
plate current is 343 MA at 1750 volts. 
'late efficiencies on the order of 75% 
are easily obtainable. When the ampli-
fier is unloaded the plate current at 
resonance dips to about 25 MA on 
the 160, 80 and 40 meter bands; and 
to about 40 and 50 MA when operation 
is on the 20 and 10 meter bands re-
spectively. The grid current is about 
100 MA (for two tubes), and the grid 
resistor should be adjusted to about 
1200 ohms. 

Modulator: 

The modulator has a "500 ohm" 
input and can be easily driven by the 
Thordarson Amateur Speech Amplifier. 
A rectified AC bias supply is installed 
on the modulator chassis. It uses a 
type 83 tube, which furnishes 20 volts 
of bias. This bias not only prevents 
the plate dissipation of the 805's from 
rising to an abnormal value during 
periods of no-signal but also tends to 
reduce distortion in the output of the 
modulator. 

With no-signal on the grids of the 
805's the plate current ( two tubes) 
is about 80 MA. This current rises to 
345 MA with a sine wave signal of 
magnitude sufficient to cause 100% 
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600 Watt ̀ 744.0140alleit 
modulation, but for speech the same 
degree of modulation can be obtained 
when the modulator current rises to 
about 150 MA. 

When the "500 ohm" input to the 
modulator grids is supplied by a 

RI' Bottom View 

RF Chassis View 

THORDARSON TRANSFORMER 

T-7 T-74F23 Filament Transformer 

Resistor: 

R-3 2,500 Ohm 50 Watt Semi-Variable Resistor, 
Ohmite or Equivalent 

Condensers: 

C-5 260-260 Mmfd. Variable Condenser, 
Cardwell MR-260-BD or Equivalent 

C-6 160-160 Mmfd. Variable Condenser, 
Cardwell XE-160-70-XQ or Equivalent 

C-7 Neutralizing Condenser, Hammarlund 
N-10 or Equivalent 

C-8 Neutralizing Condenser, Hammarlund 
N-10 or Equivalent 

C-9 .001 Mfd. Mica Condenser, CD-21C-86 
or Equivalent 

C-10 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

C-11 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

C-12 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

C-13 .002 Mfd. Mica Condenser, CD-4-6D2 
or Aerovox 1455 

Tubes: 

TW-150 or IIK-254 or 100TH 

Thordarson Amateur Speech Amplifier, 
the driver transformer ratio should be 
1 to 1.4, primary to half the secondary. 
The turns ratio of the modulation 
transformer is 1.4 to 1, and the plate-
to-plate load on the modulators is 
10,000 ohms. 

RF Section Parts Required 

The driver and modulation trans-
formers are of ihe Multi-Match type 
so that not only may a variety of 
Class C loads be accommodated but 
also different driving tubes may be 
used. 

(Continued on Page 31) 

RF Section 

Miscellaneous Parts: 

1 Punched Chassis 17' x 13' x 23i' 
1 Panel 19' x 14' 
1 Pr. Chassis Mounting Brackets 
2 Socket Mounting Plates 
4 Condenser Mounting Brackets 
2 Coil Mounting Brackets 

Bushings 
1 Feed-thru Bushing 
2 Feed-thru Insulators 
2 4-Contact Sockets, Steatite 
2 50 Watt Sockets 
4 Grid Grips 
4 Cone Insulators 
1 RY-3 SPST Underload Relay, Ward-Leonard 

507-614A or Equivalent 
1 M-2 0-200 MA DC Meter, 3' Square Case. 

Rear Illumination, Triplett #327A or 
Equivalent 

1 M-3 0-500 MA DC Meter, 3' Square Case 
Rear Illumination, Triplett #327A or 
Equivalent 

1 L-1 Swinging Link & Jack Bar Assembly, 
B-W Type BVL or Equivalent 

1 L-1 160 Meter Coil, B-W Type 160 BVL 
or Equivalent 

1 L-1 80 Meter Coil, B-W Type 80 BVL 
or Equivalent 

1 L-1 40 Meter Coil, B-W Type 40 BVL 
or Equivalent 

Miscellaneous Parts: (Cont.) 

1 L-1 20 Meter Coil, B-W T e 20 BVL 
or Equivalent 

1 L-1 10 Meter Coil, B-W T e 10 BVL 
or Equivalent 

1 L-2 160 Meter Coil, B-W T pe 160 TVH 
or Equivalent 

I L-2 80 Meter Coil, B-W T e 80 TVH 
or Equivalent 

1 L-2 40 Meter Coil, B-W T pe 40 TVH 
or Equivalent 

1 L-2 20 Meter Coil, B-W Type 20 TVH 
or Equivalent 

1 L-2 10 Meter Coil, B-W Type 10 TVH 
or Equivalent 

1 L-2 Swinging Link & Jack ear Assembly, 
B-W Type TVH or El:my:dent 

1 RFC-1 RF Choke, National Type R-100-U 
or Equivalent 

1 RFC-2 RF Choke, National Type R-154 or 
Equivalent 

2 4' Shaft Extensions, YaZley RS-242 or 
Equivalent 

2 2 %' Control Wheels, Coto CI-45 or 
Equivalent 

1 Indicator Plate Marked "PWR AMP 
GRID," Coto CI-47 or Equivalent 

1 Indicator Plate Marked "PWR AMP 
PLATE," Coto CI-47 or Equivalent 

Miscellaneous screws, nuts, bolts, lock-washers, 
required hook-up wire and.other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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Modulator and Power Supply 

Modulator 

Top iew of Modulator 

Power Supply: FOR BOTH the convenience of the operator and the 
protection of the equipment, relay switching was 

chosen. When the filament switch on the exciter is 
closed, RY-1 closes, causing the application of voltage 
to the speech amplifier and the filaments of the recti-
fiers, modulator tubes and Class C amplifier tube. 
In addition, this operation places bias voltage on the 
modulator grids and prepares RY-2 for closing. Turn-
ing on the plate switch of the exciter results in the 
grid current in the Class C amplifier closing RY-3, 
which in turn causes RY-2 to apply primary voltage 
to the plate transformer. The opening of SW-1 pre-
vents the operation of RY-2 even though RY-3 may 
be closed. This feature makes neutralizing convenient, 
and in addition affords more protection to the operator. 

For CW operation it is only necessary to place a 
jumper between terminals 2 and 3 at the back of the 
RF chassis and insert a 22.5 volt battery at point A. 

Since the power supply is rated at 1750 volts at 
500 MA, 700 watts operation may be carried on 
by operating with a Class C plate current of 400 MA. 

Power Supply 

Bottom View of Power Supply 

.6• 
rrosi212. 1,0•26, 

2_ V, 

Bottom View of Modalator 
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Modulator and Power Supply 

T-5 

14 

805 

805 
 • 

83 

Q9e, tn()..(e, 

T-4 f 000/ 

2 3 4 
e 

Modulator 
Parts Required 

THORDARSON TRANSFORMERS 

and CHOKES 

T-3 
T-4 
T-5 
T-6 
CH-3 

T-19 F77 

T-19R31 
T-15D82 
T-11M77 
T-19C42 

Filament Transformer 
Bias Transformer 

Driver Transformer 
Modulation Transformer 

Filter Choke 

Resistor: 

R-2 100 Ohm 25 Watt Semi-Variable Resistor 
Ohmite # 0368 or Equivalent 

Condensers: 

C-31 Double 16 Mfd. 250 Volt Condenser 
C-4f Aerovox Type PBS or Equivalent 

Tubes: 

1 83 Tube 
2 805 Tubes, Taylor or Equivalent 

Miscellaneous Parts: 

1 0-500 MA DC Meter, 3' Square Case, Rear 
Illumination, Triplett #327-A or Equivalent 

Punched Chassis 17' x 12' x 

Panel 19' x 103,2' 

1 Pr. Chassis Mounting Brackets 
4 Bushings 
1 Terminal Board 

2 60 Watt Sockets 
1 4-Contact Socket, Steatite 
2 Lead-in Bushings 

2 Grid Grips 

Miscellaneous screws, nuts, bolts, lock-
washers, required hook-up wire and other 
hardware. 

TilORDARSON 

£00 WATT R. F UNIT 

Power Supply 
Parts Required 

09 o  
120 WATT SAND 

SWITCHING EXCITER 

AMATEUR SPEECH AWL. 

10 0 
300 WATT 

MODULATOR 

99 9 9 

1750 VOLT 

POWER SUPPLY 

• • 

115 V. LINE 

THORDARSON TRANSFORMERS 
and CHOKES 

T-1 

T-2 
CH-1 

C11-2 

T-19F90 
T-19P66 
T-19C38 
T-19C45 

Filament Transformer 

Plate Transformer 
Choke 
Choke 

Resistor: 

R-I 75,000 Ohm 200 Watt Wirewound 
Resistor, Ohmite No. 0924 or 
Equivalent 

Condensers: 

C-1 2 Mfd. 2000 Volt Condenser, 
Mallory TX-811 or Equivalent 

C-2 2 Mfd. 2000 Volt Condenser, 
Mallory TX-811 or Equivalent 

Tubes: 

2 866 Tubes 

Miscellaneous Parts: 

1 ItY-1 Relay, SPST, Ward-Leonard 
No. 607-510 or Equivalent 

1 RY-2 Relay, SPST, Ward-Leonard 

No. 507-518 or Equivalent 
1 SW-1 SPST Switch N.Y., Arrow H and H 

No. 20992 or Equivalent 
1 Punched Chassis 17' x 13' a 2 Ye 

1 Panel 19' x 14' 

1 Pr. Chassis Mounting Brackets 

1 Switch Plate 
2 4-Contact Sockets, Steatite 

2 Isolantite Plate Caps 
1 Lead-in Bushing 

1 6-Contact Socket 
1 6-Prong Plug 

Miscellaneous screws, nuts, bolts, lock-washers 

required hook-up wire and other hardware. 

Circuit diagram, drawings and full size template of chassis 
available from Thordarson 15 cents net each, postpaid. 
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HERE is a conservatively rated 
transmitter which is designed to 

handle the maximum allowable input of 
1 kilowatt. The transmitter is built up 
in two racks, one containing the R.F. 
section with associated power supplies 
and the other the speech equipment, 
drivers, modulators, and necessary 
power equipment. 
The exciter unit is built up on a 

separate chassis. Three stages are pro-
vided so that there is ample excitation 
on all bands. It may be found necessary 
to neutralize the 6L6 and the RK-39, 
especially if they are operated as straight 
buffers on the higher frequencies. These 
neutralizing condensers (NC-1, NC-2) 
may consist simply of a few turns of 
twisted wire. The RK-39 is link coupled 
to the T125 buffer; this stage should 
always be operated as a straight ampli-
fier and all doubling should be done in 
the preceeding low power stages. The 
buffer in turn is link coupled to the final 
stage, which consists of a pair of T-200's 
in push-pull. The plate voltage is 2500 
volts and the plate current 400 M.A.; 
the grid current should be 125 M.A. 
No pre-amplifier is incorporated in 

the transmitter proper. It is far more 
desirable, both from the standpoint of 
convenience and performance, to place 
the low level speech stages some dis-
tance from the transmitter. The im-
pedance of the speech input is 500 ohms 
and the level appriximately zero db. 
The first stage consists of a pair of 
6F6's, triode connected, which provide 
ample grid swing for the 845's. The 845 
drivers operate at 1250 volts, and the 
necessary bias is obtained from a re-
sistor in the filament return. The 822 
modulators operate at 2000 volts and 
provide ample power to modulate the 
1 kilowatt input. 
An important feature of high power 

equipment which has not been over-
looked is the installation of an under-
load and two overload relays. 
The underload relay is so connected 

that the Class C current must be 250 
M.A. before the modulator plate sup-
ply is turned on. Possible damage to 
the modulation transformer is avoided 
in the event that excitation to the final 
fails with a signal applied to the modu-
lators. If the current of either the 
Class C stage or the buffer should be-

come excessive, the overload relay will 
automatically turn off all plate supplies. 
Another overload relay is installed in 
the modulator plate supply, however 
this relay controls only the modulators. 
In order to simplify operation, relays 
are also used to control the filaments 
and plate supplies. The wiring is so 
arranged that it is impossible to turn on 
the plate supplies without having the 
filament relay closed. This relay opera-
tion of both filament and plate supplies 
enables the transmitter to be controlled 
from the operating table simply by ex-
tending the tight leads connected to the 
relay switches. 
The correct bias for the 822 modu-

lators is —67.5, and this is shown as 
battery bias in the diagram, although in 
the photograph an experimental bias 
supply is shown. This bias supply has 
not yet been fully developed and it is 
felt that it should be with-held until its 
performance is proven satisfactory. 
The pre-amplifier is shown on page 

37. It is mounted in a metal cabinet 
and if remote control is desired the fila-
ment and plate relay switches may be 
mounted on this panel. 
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(CONTINUED) 

C 
Thordarson Transformers and Chokes 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 
T-8 
T-9 
T-10 
T-11 
T-12 
T-13 
T-14 
T-15 
T-16 
T-17 
T-18 
T-19 

R-1 
R-2 
R-3 
R-4 
R-5 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-131 
R-14 f 
R-15 
R-16 
R-17 
R-18 

T-19F97 
T-19F95 
T-11F61 
T-151t60 
T-19F91 
T-15P11 
T-11F64 
T-15P21 
T-11F54 
T-16P21 
T-19F89 
T-15P15 
T-15R03 
T-19F96 
T-11F51 
T-15A67 
T-15D76 
T-18D19 
T-11M78 

CH-1 
CH-2 
CH-3 
CH-4 
CH-6 
CH-6 
CH-7 
CH-8 
CH-9 
CH-10 

T-15C36 
T-15C36 
T-15C45 
T-15C39 
T-16C48 
T-15C39 
T-15C45 
T-16C36 
T-15C36 
T-1 5C45 

Resistors: 

50,000 Ohm 1 Watt IRC BT1 or Equiv. 
200 Ohm 10 Watt Ohmite or Equiv. 
10,000 Ohm 10 Watt Ohmite or Equiv. 
200 Ohm 10 Watt Ohmite or Equiv. 
10,000 Ohm 10 Watt Ohmite or Equiv. 
50 Ohm 10 Watt Ohmite or Equiv. 
5,000 Ohm 25 Watt Ohmite or Equiv. 
2,000 Ohm 26 Watt Ohmite or Equiv. 
2,000 Ohm 50 Watt Ohmite or Equiv. 
10,000 Ohm 50 Watt Ohmite or Equiv. 
1,000 Ohm 75 Watt Ohmite or Equiv. 
25,000 Ohm 50 Watt Ohmite or Equiv. 

100,000 Ohm 200 Watt Ohmite or Equiv. 

50,000 Ohm 100 Watt Ohmite or Equiv. 
600 Ohm 25 Watt T Pad Utah or Equiv. 
760 Ohm 10 Watt Ohmite or Equiv. 
2,000 Ohm 50 Watt Ohmite or Equiv. 

CONDENSERS 

Variable Condensers 

C-1 150 Mmfd. Cardwell 

C-2) 260 Mmfd. Cardwell 
C-3 
C-4 150 Mmfd. National 
C-5 100 Mmfd. National 
C-6 200 Mmfd. National 
C-7 200 Mmfd. National 

MR150BS or Equiv. 

MR260BD or Equiv. 

TMC150 or Equiv. 
TMA1OODA or Equiv 
TMC200D or Equiv. 
TMC200DA or Equiv 

Parts Required 

Fixed Condensers: 

C-8 to C-10 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-11 .0001 Mfd. 1000 Volt Mica Aerovox 
1460 or Equiv. 

C-12, C-13 .001 Mfd. 1000 Volt Mica Aerovox 
1460 or Equiv. 

C-14 .0001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-15 to C-20 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-21 .001 Mfd. 5000 Volt Mica Aerovox 
1662 or Equiv. 

C-22 to C-24 .001 Mfd. 1000 Volt Mica Aerovox 
1460 or Equiv. 

C-25 .001 Mfd. 10,000 Volt Mica Aerovox 
16M or Equiv. 

C-26, C-27 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

C-28 16 Mfd. 450 Volt Elec. Aerovox 
G475 or Equiv. 

C-29, C-30 2 Mfd. 1000 Volt Aerovox 1010 or 
Equiv. 

C41 to C-33 2 Mfd. 3000 Volt Aerovox 3009 or 
Equiv. 

C-34, C-35 2 Mfd. 2000 Volt Aerovox 2009 or 
Equiv. 

C-36, C-37 8 Mfd. 450 Volt Elect. Aerovox 
G475 or Equiv. 

C-38 .001 Mfd. 1000 Volt Mica Aerovox 
1450 or Equiv. 

Neutralizing Condensers: 

NC-1 See note in copy 

NC-2 See note in copy 
NC-3 12 Mmfd. 8000 Volt National NC-150 or 

Equiv. 

NC-4) 13 Mmfd. 12,000 Volt Johnson N375 or. 
NC-5 Equiv. 

MA-1 
MA-21 
MA-3f 
MA-4 

MA-5 
MA-6 
MA-71 
MA-81 

Meters: 

0-100 M.A. Simpson 27S (Ilium.) or Equiv. 

0-150 M.A. Simpson 27S (Illum.) or Equiv. 

0-100 M.A. Simpson 27S (Ilium.) or Equiv. 

0-500 M.A. Simpson 27S (Ilium.) or Equiv. 
0-250 M.A. Simpson 27S (Illum.) or Equiv. 

0-750 M.A. Simpson 27S (Ilium.) or Equiv. 

See page 37 for Pre-Amplifier 

COIL DATA 

BAND 

LI, L2, 13, L4 

160 80 40 20 10 

3T it; 

41 11 
2W Diem. 

401 #18 261 #16 121 #16 ST #16 

LS' L6 
36T #I6 
4jf Diem. 

341 #16 
2W Diem. 

221 #16 
2W Diem. 

161 #14 
2W Diem. 

L7 4421#14 
5f4" Diem. 

301 #I0 
4W Diem. 

31 #18C.C. 

20T # 10 
3jf Diem. 

IOT #10 
3M" Diem. 

4T #10 
33f Diem. 

Link far 
1...3, IA, LS, L6 

4T #I8C.C. 21 #18C.C. 21 #18C.C. 21 #18C.C. 

LI, 12, 13 wound on 13," Diam. winding length 1%". L4 wound on 
13,f Diam, winding length 2". Winding length of LS, 16, 4,1,e. Wind-
ing length of 17, 61.i". 

ii 

RF Chokes: 

RFC-1 to RFC-3 125 M.A. National R100 or 
Equiv. 

RFC-4 600 M.A. National R154U or Equiv. 
RFC-5 125 M.A. National R100 or Equiv. 
RFC-6 600 M.A. National R164ll or Equiv. 

Relays: 

#1, #2 Guardian B100 or Equiv. 
#3 Guardian L500 or Equiv. 
#4 Guardian (special) or Equiv. 
/5 Guardian L600 or Equiv. 

Miscellaneous Parts: 

5 Pr. Chassis Mounting Brackets 
4 3 Ws' Wheels Coto or Equiv. 

3 2 %' Wheels Coto or Equiv. 
3 Coil Forms National XR-4 or Equiv. 
1 Coil Assembly National UR-13 or Equiv. 
2 Coils Coto-Coil 80 BTVL or Equiv. 
1 Coil Coto-Coil 80 TVL or Equiv. 

11 Sockets Johnson type 211 or Equiv. 
2 C-1 Bases Coto-Coil 6BTLM or Equiv. 
1 C-1 Base Coto-Coil 8TLM or Equiv. 
2 Cone Insulators Johnson 1604 or Equiv. 
4 Bee Hive insulators Johnson #45 or Equiv. 

8 Feed-thru insulators Johnson #42 or Equiv. 

4 1' Cone insulators Johnson #601 or Equiv. 

2 Insulators National #GS-2 or Equiv. 
3 Insulators National #GS-1 or Equiv. 
6 SPST Toggle Switches H & H or Equiv. 
4 Steatite Sockets Amphenol or Equiv. 

2 Steatite Octal Sockets Amphenol or Equiv. 
23 Bakelite Sockets Amphenol or Equiv. 
2 Bakelite Octal Sockets Amphenol or Equiv. 
18 Plugs Amphenol or Equiv. 

1 Bakelite Knob 
14 Large Grid Grips 

Tubes: 

1 RK39 1 T-125 
2 T-200 4 872 
2 866 2 83 
1 5Z3 2 6F6 
2 845 2 822 

26L6-G or 6L6G X 

MODULATOR POWER SUPPLY 

Chassis: 20" x 15" x 31/2 "; Panel: 14" 
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(CONTINUED) 

EXCITER UNIT R. F. POWER AMPLIFIER 

Chassis: 17" x 17" x 3"; Panel: 19 14" 

BUFFER 

Chassis: 17" x 10" x I"; Panel: 15 ,4" 

BIAS AND EXCITER POWER SUPPLIES 

Chassis: 17" x 13" x 3"; Panel: 10 1/2 " 

DRIVER AND SPEECH POWER SUPPLY 

Chassis: 17" x 12" x 3"; Panel: 121/4,, 

DRIVER AND SPEECH AMPLIFIER 

Chassis: 17" x 10" x 3"; Panel: 10 1," 

TtiORm1SON 

Chassis: 17" x 10" x 3"; Panel: 10'/" 

R.F. POWER SUPPLY 

Chassis: 20" x 15" x 31/4"; Panel: 14" 

CLASS B MODULATOR 

Chassis: 13" w. X 131/2 " d.; Panel: 19 1/4 " 
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Thordarson Transformers and Chokes: 

T-1 T-15A71 CH-1 T-13C26 
T-2 T-70R78 CH-2 T-13C26 

Resistors: 
F.-1, R-2 5 Meg. h Watt IRC BT% or Equiv. 
R-3 100,000 Ohm 1 Watt IRC BT1 or Equiv. 
R-4 100,000 Ohm 1 Watt Ohmite or Equiv. 
R-5 500,000 Ohm Volume Control IRC or 

Equiv. 
R-6 500,000 Ohm 34 Watt IRC ST% or 

Equiv. 
R-7 500,000 Ohm Volume Control IRC or 

Equiv. 
R-8 500,000 Ohm 3¡ Watt IRC ST% or 

Equiv. 
R-9 2,000 Ohm 1 Watt Ohmite or Equiv. 

PRE-AMPLIFIER CHASSIS AND ASSEMBLY 

Chassis: 17" x 10" a 3"; Case: 19" x 13" x 83/4" 

PRE -AMPLIFIER PARTS REQUIRED 
Resistors: (Coned) 

R-10 20,000 Ohm 1 Watt Ohmite or Equiv. 
R-11 50,000 Ohm 1 Watt IRC BT1 or Equiv. 
R-12 260,000 Ohm 1 Watt IRC BTI or Equiv. 
R-13 2,000 Ohm 1 Watt Ohmite or Equiv. 
R-14 50,000 Ohm 1 Watt IRC BT1 or Equiv. 
R-15 10,000 Ohm 25 Watt Ohmite or Equiv. 

Condensers: 
C-1, C-2 .1 Mfd. 400 Volt paper Aerovox 484 

or Equiv. 
C-3 10 Mfd. 25 Volt Elect. Aerovox PB25 

or Equiv. 
C-4 8 Mfd. 450 Volt Elect. Aerovox G475 

or Equiv. 
C-5 .1 Mfd. 400 Volt paper Arr.,. HI 

or Equiv. 

C-6 

C-7 

C-8 to C-10 

Condensers: (Cont'd.) 
10 Mfd. 26 Volt Elect. Aerovox PB25 
or Equiv. 
.1 Mfd. 400 Volt Paper Aerovox 484 
or Equiv. 
8 Mfd. 450 Volt Elect. Aerovox G475 
or Equis'. 

Miscellaneous Parts: 
2 Mike Connectors Amphenol or Equiv. 
1 Bakelite Socket Arnphenol or Equiv. 
4 Bakelite Octal Sockets Amphenol or Equiv. 
2 Bakelite Knobs 
1 Terminal Strip 

Tubes: 1-80, 2-6F5, 2-6C5 

Thevidamekt TeduuCal .2ilezaletize 
No. 333 —  Amateur Radio  75e Postpaid 

Mr. Fortune, Thordarson engineer and a prominent amateur 
radio enthusiast, spent over twelve months in preparing this 
text-book. There are approximately 160 pages, and matters 
coveled include Learning the Code, Receiver Theory and Con-
struction, Crystal Oscillator Transmitter, Two-stage Trans-
mitter, Three-stage Transmittér, Construction of the Modu-
lator and reference -notes on receivers, inductance, capacity 
and many other electrical and radio terms. It is a book 
recommended to all experimenters, beginning amateurs and 
even to amateurs of long experience. Amateur net price 75c. 
Profusely illustrated with over 100 comprehensive photo-
graphs and drawings. Heavy cover finished in wear-resistant 
blue cloth, with attractive gold stamping. This is a cloth covered 
case bound text-book. 

No. 340 — Complete Transformer Manual 35c Postpaid 
The Thordarson Transformer Manual is a complete book, 
containing the Replacement Transformer Encyclopedia and 
Servicing Guide, the Transmitter Guide, and the Sound 
Amplifier Guide, plus current Thordarson catalogs. It is 
bound in a strong attractive blue and orange cover with loose-
leaf arrangement, giving the user opportunity to keep the 
Manual up-to-date by adding later Thordarson releases. A 
hook that has proven to be most popular in the technical 
library. 

No. 352— Replacement Encyclopedia, Service Guide, Free 
Thordarson Replacement Transformer Encyclopedia and 
Service Guide No. 352 recommends proper transformer and 
choke replacement for receivers listed in Rider's Manuals. 
This handy, useful time-saver, originated by Thordarson is 
now used by good service engineers the world over. In addition, 
it contains a new edition of the popular Service Guide giving 
practical solutions to everyday service problems, including 
useful charts and tables. 

No. 346 Amplifier Guide . . . . 15c Postpaid 
P. A. men and experimenters interesied in building high 
quality amplifiers find the Thordarson Amplifier Guide No. 
346 a worthwhile source of information. It contains laboratory 
designed and tested circuits of amplifirrs from 8 to 120 watts 
output. Complete parts list, mechanical chassis drawings, and 
comprehensive illustrations enable the constructor to obtain 
superior results with matched transformer and choke compo-
nents. Data is included for pre-amplifiers, dual tone controls, 
speaker impedance matching and testing. 

No. 500 — Broadcast Components Catalog . . . Free 
Thordarson offers a complete line of transformers and chokes 
for broadcast use, each capable of meeting and surpassing the 
most rigid broadcast tolerances. These transformers are listed 
and described in the new Broadcast Catalog, No. 500. 
Broadcast stations, experimenters, laboratories or air craft 
stations are urged to secure a copy of this valuable listing. 

No. 600 — Amplifier Catalog   Free 
The finest amplifiers are built by Thordarson — pioneers in 
producing quality audio components. Absolute fidelity is 
assured by accurate laboratory design and rigid inspection 
during production. New models from 8 to 900 watts satisfy 
practically every sound requirement_ Pre-amplifiers and 
boosters round out a truly complete line of equipment for 
sound technicians. Fully described is Catalog 600. 

No. 400 — Complete Transformer Catalog . . . Free 
A catalog of transformers and reactors for every radio use. 
Contains full physical and electrical descriptions. 

Obtainable from your radio parts distributors or direct front 
factory. 
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Class B Audio Frequency 
Amplifiers 

CLASS B modulators are usually 
used in transmitters having plate 

modulated Class C inputs of more 
than 50 or 60 watts. For audio fre-
quency power outputs of more than 30 
watts, the increased cost and size of 
tubes which can be used in Class A 
amplifiers, and the power supply com-
ponents used to supply these tubes 
make Class B systems economically 
justifiable. 
The principal differences between 

Class A and Class B audio amplifiers 
are as follows: 

1. The plate dissipation of the tubes 
in a Class B amplifier increases 
with increasing signals and is 
a maximum at some level near 
full power output. In a Class A 
amplifier the plate loss of the 
tubes is a maximum at no-
signal. 

2. The excitation of a Class B ampli-
fier is carried into the positive 
grid region of the tube charac-
teristics, causing grid current 
to flow, with the resultant re-
quirement that the source of 
audio frequency excitation is 
called upon to deliver an appre-
ciable amount of power. Class A 
amplifiers, in general, are not 
designed to operate with a posi-
tive grid in any condition of 
normal excitation. 

3. In a Class B amplifier the chang-
ing plate current requires bet-
ter regulation of the power sup-
ply than does the Class A am-
plifier. 

4. Class A amplifiers usually require 
negative bias on the grids. In 
many Class B amplifiers there 
are conditions of operation in 
which no bias is required. 

5. Class B audio frequency amplifi-
cation requires the use of two 
tubes, whereas Class A amplifi-
cation can be obtained with 
one tube. 

Class B Audio Frequency Output 
Calculations 

The amateur has many occasions in 
which it is desirable to have more data 
concerning the operation of given tubes 
in Class B service than are given by 
the tube manufacturers. The data 
which are given usually show typical 
operating characteristics at a given 
plate voltage, showing the plate load 
which delivers a given amount of 
power with nominal distortion, driving 
power, and tube losses. 
In a particular installation there 

often arise circumstances in which op-
eration in some condition other than 
the "typical" case is desirable. For ex-

THORDARS ON 

ample: (1) the plate supply voltage 
may be other than that listed; (2) more 
or less distortion may be tolerated; 
(3) greater tube losses may be per-
missible at full-signal or at no-signal; 
(4) the regulation of the source of 
driving voltage may be poor; ( 5) the 
voltage or power output capabilities 
of the driving source may be limited; 
(6) the output power requirements may 
be different; ( 7) the wave form of the 
signal may be unusual; ( 8) the opera-
tion may be intermittent; and ( 9) space 
and weight requirements may justify 
overloading. 

So that the amateur may take full 
advantage of the possibilities of vary-
ing the plate load on his Class B tubes 
by changing connections on the Multi-
Match modulation transformers, an ex-
ample of Class B output calculations 
is shown below: 
Suppose that a Class C amplifier of 

330 watts input is to be 100% modu-
lated by the tubes having the char-
acteristics shown in Fig. 1. The p ate 
000  

eve 

ese" 

PLATE VOLTS 

F g. I 

supply voltage is 1250 V., the rated 
maximum tube dissipation is 40 watts, 
and the maximum plate current is 
125 MA. 
The audio frequency requirement is 

that 165 average watts of output power 
be delivered to the Class C stage. This 
figure is based on a sine wave signal. 
The maximum allowable power input 
to the modulator ( two tubes) is 1250 x 
0.125 x 2 = 312.5 watts. Thus an over-
all efficiency of at least 

165 100X — 
312 

or 52.5% is required. This is not at all 
unreasonable for a Class B audio fre-
quency stage; in an amplifier of power 
output capabilities of 150 watts an 
overall efficiency of 60 to 65% is easily 
obtainable. 

Practice has shown that to allow for 
transformer losses and the deviation of 
tube characteristics from average val-
ues, the value of power delivered by 
the tubes as calculated from their aver-

age characteristics should be, for out-
puts of this order of magnitude, about 
16% higher than the power required to 
be delivered from the secondary of the 
modulation transformer. In this case, 
the calculations should be based on a 
power output from the tubes of 165 x 
1.16 or 192 watts output. 

Since the maximum plate 1 ss in a 
Class B amplifier occurs at a level 
slightly below maximum powe output, 
an allowance of 35 average w tts loss 
per tube at full signal is re sonable 
in this example. Considerabl leeway 
may be taken with this in cas s where 
speech waves of 330 watts pea power 
are required at the output of t modu-
lation transformer. However, in this 
example, it is assumed that si e wave 
modulation will occur. 
The power input to the two ubes at 

full-signal will then be the sum of 
power output and tube losses. This is 
192 + (2 x 35) or 262 watts, check 
now shows that the Class B p ate effi-
ciency, that is, the efficiency of conver-
sion from DC energy supplie to the 
plate to audio frequency en rgy, is 

192 
100X 2 or 73%. 

This is a reasonable value, or the 
maximum possible efficiency of a Class 
B stage is 78.5%. 
For a power input of 262 watts at 

1250 volts the direct current supplied is 
watts or 

—1226520 or 210 MA. The average 
volts 
current in each tube is half of this 
amount, or 105 MA. With the tubes 
biased to a value near cut-off, the shape 
of the current wave in each tube very 
nearly approximates that of a half-
sine wave. 
The average value of current in a 

series of half-sine wave pulses ie 31.8% 
of the peak value of the current. There-
fore, the peak value of the current in 

the tube is 0.13(158 or 330 MA. 

At the time the peak power occurs, 
only one of the two modulator tubes 
is working, and, therefore, it alone is 
delivering this power. The peak power 
is twice the average AC power devel-
oped or 2 x 192 or 384 watts. The 
peak AC voltage across the load is 
peak watts 384  

=7_ 1160 volts. peak current — 0.330 
The AC load on the tube is the peak 
voltage divided by the peak current or 
1160 
0.330 — 3500 ohms. On the family of — 
curves shown in figure 1, the oblique 
straight line AD is known as the load 
line. It is a plot of the instantaneous 
voltage and current relations for one 
Class B tube when working into 
a resistive load of 3500 ohms The 
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location of the line is found by lo-
cating any two sets of simultaneous 
values of plate voltage and plate cur-
rent. The value of 1160 peak volts 
across the load and 330 MA in the 
tube corresponds to a value of 1250 — 
1160 or 90 volts across the tube. Thus 
e = 90 volts and i = 330 MA is one 
set of points. It is located at point C. 
Then, knowing the load, any other set 
of points can be found. At one-ninth 
power output the peak current and the 
peak voltage are one-third of that oc-
curring at full power output. At this 
power level, then, the peak current is 
110 MA, and the peak voltage across 

1160 
the load is —3 or 387. This corres-

ponds to a peak voltage across the tube 
of 1250 — 387 or 863 V. Thus another 
point on the load line is e = 863 volts 
and i = 110 MA. This point is shown 
at F. A straight line through C and F 
locates the load line. 
A simpler way of locating the load 

line is to draw a line through the point 
1250 volts on the abscissae axis, which 
is shown at point A, and the point 
1250 or —31 250500 or 0.357 ampere on the 

ordinate axis. This latter point is desig-
nated as D. Then the points A, C, D 
and F are on the load line, and any two 
of them might have been used to obtain 
its position on the family of curves 
shown. 

It will be seen that the point C falls 
on the curve corresponding to a grid 
voltage of + 70 V. This voltage of 
+ 70 is the vo:tage on the grid at the 
instant of minimum plate voltage and 
peak power output. It (+ 70 volts) is 
the most positive value of grid voltage 
required for this condition of oper-
ation. It is to be noted that the maxi-
mum grid voltage and the minimum 
plate voltage occur at the same instant; 
furthermore, the minimum plate voltage 
of 90 V. is only slightly greater than the 
maximum grid voltage of 70 V. 
The load of 3500 ohms on the plate 

of one audio tube represents a plate-to-
plate load of four times this or 4 x 
3500 = 14,000 ohms. This plate-to-
plate impedance is of no particular 
value in the calculation of Class B per-
formance by the method outlined above, 
but it is useful in describing the char-
acteristics of the required Class B 
output transformer. 
The calculation shown has been that 

for the solution of the operating charac-
teristics for a given power output with 
a given tube loss. Where it is desired 
to find operating conditions to meet 
other requirements, such as a specified 
plate load or a specified peak driving 
voltage, a different order of procedure 
must be used. A study of the above ex-

dmple will be a guide in other solutions. 
Whether or not the tubes are to be 

operated at zero bias involves the con-
sideration of the plate loss at no-signal 
and the tolerable distortion. In the 
example given the value of no-signal 
plate current for zero bias voltage may 
be found at the intersection of the 1250 
volt ordinate and the curve for Ec = 0. 
This is shown at the point B. Here 
the current for one tube is 10 MA, 
and the plate loss per tube is 1250 x 
0.010 or 12.5 watts, well below the 
allowable limit. 
The dotted curve represents the re-

lation of grid current to plate voltage 
for a grid voltage of + 70 volts. If 
from the coordinates Ep = 90, Ip = 
330, a vertical line is passed which 
intersects the dotted line at E, the ordi-
nate (90 MA) at this point represents 
the peak value of grid current. The 
peak grid driving power required to ob-
tain full output under the conditions 
specified may now be obtained. It is 
Eg x Ig = 70 x 0.090 = 6.3 watts. 
The ratio of peak driving power to 
average driving power depends mainly 
upon the plate load, the type of tube, 
and the peak grid voltage and its rela-
tion to the minimum plate voltage. For 
some conditions of operation the aver-
age power is one-half the peak power, 
and for other conditions it may be only 
one-third or one-fourth the peak power. 
The following characteristics have 

thus been obtained for two tubes in a 
Class B stage: 

Plate voltage — 1250 volts 
Average no-signal plate current — 

20 MA 
Average full-signal plate current — 

210 MA. 
DC grid volts — 0 
Peak grid-to-grid voltage — 140 volts 
No-signal plate loss — 25 watts 
Full-signal plate loss— 70 watts 
Load resistance ( per tube) — 3500 

ohms 
Plate-to-plate load — 14,000 ohms 
Peak driving power — 6.3 watts 
Plate efficiency — 73% 
Stage efficiency — 65% 
Power output — 165 watts 
The maximum efficiency of a Class B 

amplifier is 78.5%. This value is real-
ized only when the instantaneous plate 
voltage swings to zero and the half-
sine wave shape of current in each tube 
is retained. 

In the example given, if such a con-
dition could be obtained, the average 
plate current ( two tubes) would be 
0.357 x 0.318 x 2 = 0.227 ampere. 
The power output would be 0.357 x 
1250 

= 223 watts, and the power input 
2 

would be 1250 x 0.227 = 284 watts 

for an efficiency of 100 x —223 or 78.5%. 
284 

Considerations in Selecting Driver 

Transformer Ratios 

Although the driving power for a 
Class B stage is usually obtained from 
a Class A amplifier, ordinary Class A 
amplifier design for maximum power 
output does not suffice. Most Class A 
amplifiers not intended for driver ser-
vice are planned to deliver the maxi-
mum possible undistorted power into 
a given fixed load. 

Unfortunately, the load on Class A 
tubes in driver service is not constant 
throughout the cycle. This is due to 
the fact that the grids of the modulator 
tubes do not have a constant resistance 
over the audio cycle. In the positive 
grid region the grid current increases 
more rapidly than the grid voltage, thus 
exhibiting the characteristic of a de-
creasing grid resistance with increasing 
voltage. The degree to which the re-
sistance changes depends mainly upon 
the relation between minimum plate 
voltage and maximum grid voltage. 
For tubes operated with zero bias the 
resistance change in most cases is, fortu-
nately, not large. In a Class B stage 
working into a resistance load, the 
maximum instantaneous grid voltage 
and the minimum instantaneous plate 
voltage occur at the same time. During 
the part of the cycle that the minimum 
plate voltage and the maximum grid 
voltage are not greatly different, the 
change in grid-to-cathode resistance is 
most apparent. It is well to plan 
to have the ratio of minimum plate 
voltage to maximum grid voltage ex-
ceed two in cases where low driver dis-
tortion is desired. In instances where 
more driver distortion can be tolerated, 
or in cases where the apparent internal-
output impedance of the driver is very 
low, as compared with the minimum 
Class B grid resistance, this ratio may 
be reduced to 1.0 or 1.5. With tubes 
having negative grid bias the resistance 
changes from a very high value to a 
very low value within a small per 
cent of the time required for a complete 
cycle. 

If a driving voltage of perfect regula-
tion were available, this change in re-
sistance would not be of such serious 
consequence. However, all practical 
drivers have some internal impedance, 
and in delivering energy to a varying 
load, harmonic distortion will occur. 
If the internal output impedance of 
the driver has an appreciable reactance, 
extremely disagreeable distortion can 
result. This is especially true if the 
Class B grids are biased. It is impor-
tant to have a driver transformer hav-
ing a low leakage reactance. 
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AN IMPORTANT problem in the 
selection of a driver is to obtain 

a source of adequate voltage of good 
regulation without prohibitive amounts 
of driver tube .capacity. Fortunately, 
there are receiving tubes ( 2A3's) which 
will supply driving power for most 
modulators having power outputs up 
to several hundred watts. 

In general, for amateur work, the 
amateur should use tubes which in 
normal Class A amplifier service will 
deliver an average power output of at 
least one-half as much as the peak 
power required to supply the Class B 
grids. It is preferable in nearly all 
cases to have the average power out-
put capabilities of the driver be one 
to two times as great as the peak power 
requirements of the Class B grids. This 
corresponds to peak power capabilities 
of two to four times the peak power 
which is required at the driver grids. 
The ratio of average power capacity 
of driver to peak power required at the 
Class B grids may approach the lower 
value when the Class B tubes are oper-
ated at zero bias and the ratio of 
minimum plate voltage to maximum 
grid voltage is large ( two or more). 
In such a case, the grid resistance is 
substantially constant during the cycle. 

The installation of driving tubes 
having power output capabilities great-
er than required allows the changing of 
the plate load from that which is opti-
mum for maximum undistorted output 
to a higher value which delivers less 
power, but which lowers the internal 
impedance of the driving source as seen 
from the Class B grids. 

In selecting the turns ratio of a driver 
transformer, it is desirable to make the 
step-down ratio as high as possible 
from the driver plates to the Class B 
grids and yet be able to develop the re-
quired peak driving voltage on the 
Class B grids without overloading the 
driver tube. 

The determination of the correct 
driver transformer ratio can be studied 
by reference to the following discussion. 
In figure 2, Eg is the peak value of the 
AC voltage required on the Class B 
grid. Rg is the grid resistance at this 
value of voltage. (This is the lowest 
value of grid resistance.) RD is the 
internal resistance of the source of 

Re 

Fig. 2 
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driving energy, and ED is the peak 
open circuit voltage developed by the 
driver source. The transformer ratio is 
N to 1, primary to secondary. Figure 3 
is a simplified version in which the 
secondary voltage and resistance are 

Ro 

ED N2 Rg NEg 

Fig. 3 

reflected to the primary side of the 
transformer. The secondary voltage is 
stepped up N times and appears across 
the primary as NEg. The secondary 
load, in accordance with regular trans-
former theory, is stepped up N 2 times 
and appears to the primary as N2Rg. 

At all instants the ratio of the volt-
ages is equal to the ratio of the re-
sistances across which they occur. Thus: 

ED RD + N2Rg  
NEg N2Rg 

There are two solutions, one giving a 
turns ratio which gives relatively good 
regulation and the other giving a turns 
ratio with poor regulation. For either 
solution there is adequate driving volt-
age. The desired solution is given by 
the formula: 

EDRg + V ED1Rg2 — Eg2RgRD  
N = 

2EgRg 

N - 
2X70X780 

Solving: 
N-6.25, which is the turns ratio from 
the total primary to one-half the secon-
dary. In this case, the 780 ohm grid 
load is reflected as a 30,500 ohm plate-
to-plate load on the 2A3's, much higher 
than the 5000 ohm plate-to-plate load 
often encountered. 

Example: 
Assume a pair of push-pull 2A3's 

with 300 volts on the plates, 60 volts 
bias and an available signal of 53 peak 
volts on each 2A3 grid. The Class B 
grid minimum resistance is 780 ohms 
at + 70 volts. The Class B tubes are 
at zero bias. The 2A3 tubes have a 
mu of 4.2 and a plate resistance of 1050 
ohms. 

Solution: 
The open circuit driving voltage of 

two 2A3's in series is 2 x 4.2 x 53 or 
445 volts. This voltage may be con-
sidered as that in a generator of inter-
nal resistance Rp x 2 or 1050 x 2 or 
2100 ohms. Then: 

445 X 780 + V(445)2(780)2 — (70)2(780)(2100) 

Line to Class B 

Grid Driver Ratio 

In selecting the driver transformer 
to transfer energy from a so-called 
"500 ohm" line to Class B grids, the 
fact is often overlooked that the "500 
ohm" line is usually not of 500 ohms 
internal output resistance. It internal 
output resistance ( when the ource of 
energy to it is not "padded down") is 
usually far from being 500 ohms. This 
is of considerable consequence in calcu-
lating driver transformer ratios. 

Suppose, for example, that the "500 
ohm" line had been fed from two 2A3's 
having an amplification factor of 4.2, 
a plate resistance of 1050 ohms and a 
maximum available signal voltage on 
their grids of 53 peak volts. If the 
2A3 output transformer was designed to 
place a 5000 ohm plate-to-plate load 
on the tubes when a 500 ohm load was 
connected to the secondary, the turns 
ratio of total primary to total secon-
dary would be 3.16 to 1. The 500 ohm 
line would then have an internal im-

2 X 1050 
pedance of 

(3.16)2 

or 210 ohms, and the maximum avail-
able open circuit voltage on the line 
side of the transformer would he 

2 x 53 x  4.2  or 140 peak volts. This 
3.16 

voltage and the source resistance of 210 
ohms should be used in calculating the 
line to Class B grid ratio. 

For the Class B grid condition pre-
viously given, the solution yields: 

N
140 x 780+ V(140)2(780)2 — (70): ,210) (780) 

= 
2 x 70x 780 

which gives N — 1.97 as the ra tio from 
the line to one grid ( that is, the pri-
mary to one-half the secondary). It 
is to be noted that this ratio ( 1.97) 
multiplied by the ratio of the trans-
former with which it is associated 
(3.16) gives 1.97 x 3.16 = 6.2S, which 
is the ratio obtained for the solution 
of turns ratio for a driver transformer 
coupling the 2A3 plates directly to the 
grids. 

In the calculation of driver ratio 
shown, no allowance has been made 
for transformer losses or for deviations 
of the driver tube characteristics from 
the average values given by tube manu-
facturers. Furthermore, it is lot well 
to have a peak signal on the driver 
tube grids which reduces that grid 
voltage to zero. It is better to limit 
the maximum peak grid voltage on the 
driver to about 95% of the bias voltage. 
Allowance for these three factors can be 
made by reducing the step-down ratio 
of the driver transformer 10 to 15%. 

TRANSFORMER SPECIALISTS SINCE 1895 

40 



HAVING selected the proper load 
resistance into which the modu-

lator should deliver energy it is neces-
sary to couple the modulator to its 
Class C load through a transformer of 
the proper turns ratio. 

It is characteristic of a transformer 
that the resistance to which the second-
ary delivers energy can appear as a dif-
ferent value of resistance at the pri-
mary terminals. The degree to which 
this actual load resistance and the re-
flected load resistance differ depends 
upon the turns ratio of the transformer. 
Of the total energy supplied to the pri-
mary of a transformer almost all is 
available for delivery to the load on 
the secondary. Thus, the actual load 
resistance presented by the Class C 
amplifier may be made to appear as 
the desired load on the modulator 
tubes, and all of the alternating current 
energy developed in the modulator 
stage can be delivered to the Class C 
amplifier and its load. In general, 
then, a transformer may be thought of 
as an impedance changing device in 
which very little of the energy supplied 
to it is lost. In amateur work, the 
transformers are of such size and con-
struction that the efficiency is good 
enough that little attention need be 
given to the losses; that is, for most 
calculations it may be assumed to be-
have as an ideal transformer. 
To show how a transformer acts as 

an impedance changing device the fol-
lowing demonstration is given: 

Referring to Figure 4 a transformer 
is shown having a turns ratio of pri-
mary to secondary of 1 to N. The load 

1:N 

Fig. 4 

on the secondary is R ohms, and the 
voltage impressed on the primary is E. 
Ordinary transformer theory indi-

cates that the voltage across each wind-
ing is proportional to the number of 
turns on the winding. Thus, with E 
volts across the primary, the voltage 
across the secondary is N times as 
much, or NE. The power at the load 
resistance R is equal to the square of 
the voltage across it divided by the 
resistance. Thus, in this case the power 

at the secondary load is NE)'  

With a perfect transformer the power 
at the primary is the same value as 
it is at the secondary. Thus, the power 

(NE)1 
at the primary is also  • 

cads e ¿a A I GdetlailVa 

For the moment, assume the second-
ary load resistance, R, appears at the 
primary terminals as another resist-
ance, 121. It is desired to find the value 
of the turns ratio of secondary to pri-
mary in terms of these resistances, R 
and Ri. The power at the primary of 

El. 
the transformer is But this value 

R, 

is also equal to (NE)=• Therefore, 

(NE)2 1 R. 
or and N= 

R, R 
Thus, it is to be seen that the re-

flected resistance is equal to the sec-
ondary resistance divided by the square 
of the turns ratio from secondary to 
primary. Stated in another manner, 
the reflected resistance is equal to the 
secondary resistance multiplied by the 
square of the turns ratio from primary 
to secondary. It is important not to 
become confused by the indiscriminate 
use of the terms " turns ratio," "step-up 
ratio" and the like. These terms are 
used interchangeably, but they are not 
necessarily equal to each other. 

Suppose, for example, that it is de-
sired to calculate the turns ratio of 
the full primary to the full secondary 
of a modulation transformer used under 
the following conditions: 

Power input to Class C amplifier — 
330 watts. 

Plate voltage on Class C amplifier — 
1250 volts. 

Modulator plate-to-plate load de-
sired — 14000 ohms. 

The Class C plate current is —E or 

13235°0 or 0.264 amperes. The Class C \, 

load on the secondary of the modula-

tion transformer is then or 0.264 or 

4740 ohms. This is equal to R. 

Then, if N= —R 4740  
14000 - R, 

0.338 and N is equal to the squáre root 
of this value, or 0.58. In this case 
N is the ratio of secondary turns to 
primary turns. The value of 0.58, being 
less than unity, indicates that the sec-
ondary has less turns than the primary. 
This is as it should be when a given 
Class C load is less than the plate-to-
plate load which it is desired be re-
flected on the primary side of the 
modulation transformer. The amateur 
may avoid making the mistake of ob-
taining a turns ratio which is the in-
verse of the proper value by always 
making an estimate of which winding, 
primary or secondary, has the greater 
number of turns, this estimate to be 
made before the start of calculations. 

MULTI-MATCH 

MODULATION 

TRANSFORMER RATIOS 

Tapped double winding coils as used 
in Multi-Match modulation transform-
ers make possible a large number of 
impedance ratios, so many in fact that 
it is not practical to list in table form 
all the combinations possible. How-
ever, there are occasions when the 
modulator plate-to-plate load, or the 
Class C load, are of values not shown 
in the table and yet are within the range 
covered by the transformer. The chart 
shown on the opposite page may be 
used to determine the correct modula-
tion transformer connections when the 
desired turns ratio is known. The trans-
former connections may then be found 
from the list of ratios in the adjoining 
table. As an example, to match a 
10,000 ohm plate-to-plate load to a 
Class C load of 5000 ohms, a turns 

ratio 1°',000°°° or 1.41 is necessary. 

The connections shown in the table 
should be used to secure this ratio. In 
this particular case these connections 
are: 

For the primary, connect the modu-
lator plates to terminals 2 and 5; 3 and 
4 are joined and connected to the mod-
ulator plate supply. For the secondary, 
join terminals 7-11 and 8-12. Connect 
the Class C load to terminals 7 and 8. 

Since only part of the winding is 
used for some combinations, the maxi-
mum allowable value of plate-to-plate 
load is necessarily variable. This maxi-
mum value is shown in the last column 
of the table and should not be exceeded. 

Care should be taken that the DC 
secondary current does not exceed the 
maximum rating of the transformer. A 
parallel connected secondary will carry 
twice the current of a series connection, 
and in the event that the Class C 
current is greater than the allowable 
current of the series connection, a paral-
lel connection must be used. 
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Tums Ratio 
Primary 

to 
Secondary 

PRIMARY SECONDARY 

Maximum 
Allowable 
Plate 

Plate Load 

12000 Ohms 

to SERIES 
TARALLEI. 

Plate B -I- Plate 
Join 

Together 

Connect 
Class "C" 
Load To 

Join 
Together 

Connect 
Class "C" 
Load To 

3.14 2 3-4 5 

12 

8-9 
10-11 

8-10 
— 

2.88 7 8-11 2-3 
4-5 

2-4 
— 

16000 hms 

2.8  1 3-4 6 9-10 8-11 20000 hms 

2.61 7 9-10 12 2-6 1-6 20000 hms 

2.5 1 2-5 6 8-9 
10-11 

8-10 
— 

10000 hms 

2.6 1 3-4 6 7-11 
8-12 

7-8 
— 

20000 hms 

2.32 7 9-10 12 1-3 
4-6 

1-4 
— 

20000 hms 

2.07 7 9-10 12 8-4 2-6 20000 hms 

1.8  7 8-11 12 2-6 1-6 16000 hms 

1.73 1 3-4 6 7-9 
10-12 

7-10 
— 

20000 hms 

1.61 8 9-10 11 2-6 
1-5 

1-2 
— 

8000 Cihme 

1.60 7 8-11 12 1-3 
4-6 

1-4 
— 

16000 hms 

1.69  7  9-10 12 2-3 1-6 20000 hms 

1.67 2 3-4 6 9-10 8-11 12000 hms 

1.49 7 9-10 12 3-4 2-6 20000 hms 

1.44  7  8-11 12 3-4 2-6 16000 ham 

1.4 2 3-4 6 7-11 
8-12 

7-8 
— 

12000 hms 

1.32  1 3-4 6 . 9-10 8-12 20000 hms 

1.28 8 9-10 11 2-3 
4-5 

2-4 
—  

8000 hms 

Ohms 
1.26  L. 3-4 6 8-11 7-12 20000 

1.25  
1.16  

_L 
1 2-5 6 9-10 -- li-lt 10000 Ohms 

7  9-10 12 3-4 1-6 20000 Ohms 
DMus 

1.11 1 2-6 6 7-11 
8-12 

7-8 
--

10000 

1.1 7 8-11 12 2-3 1-6 16000  Ohms 

1.03 7 8-11 12 3-4 2-6 16000  Ohms 

1.02 1 3-4 6 8-9 7-12 
7-9 
10-12 

20000  Ohms 

.967 2 3-4 6 7-10 12000 Ohms 

.866 1 3-4 6 9-10 7-12 20000  Ohms 

.8 7 8-11 12 3-4 1-6 16000  Ohm, 

.77 1 2-5 6 7-9 
10-12 

7-10 
— 

10000 Ohm, 

2  3-4 6 9-10 8-12 12000 Dhms 
.742  
.714 8 9-10 11 1-3 

4-6  
1-4 
_ 

8000 Ohm, 

2 3-4 6 8-11 7-12 12000 Ohms 
.7  
.639 8 9-10 11 3-4 2-6 8000  Ohms 

.688  1 2-6 6 9-10 8-12 10000 Ohms 

2  3-4 6 8-9 7-12 12000 Ohms 
.575  

1 2-5 6 8-11 7-12 10000 Ohms 
.555  

8  9-10 11 2-3 1-6 8000 Ohms 
.496  
.483 2 3-4 6 9-10 7-12 12000  Ohms 

8 9-10 11 3-4 2-6 8000 Ohms 
.458  

1 2-5 6 

II 

8-9 7-12 10000 Ohms 
.465  

1 2-6 9-10 7-12 
1-6 

10000 Ohms 
.385  
.367 8 9-10  8-4 8000 Ohms 

Thordarson Multi-Match Transformer Ratings 
Type 
No. 

Max. Audio Nias. Pri. M.A. Max. Sec. M.A. 
Watts Each Side Series 

T-11M74 40 

T-11M75 

T-11M16 125 

T-11M77 300 

T-11M78 600 320 320 
60 50 

75 

100 

146 

210 

Ma . Sec. M.A. 

Parallel 

80 160 

146 290 

160 820 

250 260 600 

T -19M13 16 

T-19M14 30 76 76 

T-19M15 60 125 126 

T-19M16 100 176 175 

226 226 

640 

100 

T-19M17 260 

160 

250 

350 

460 
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Matched poaLei SupzlieS 

THESE matched power supplies 
provide the amateur with any of 

the direct current voltages ordinarily 
encountered in amateur radio work. The 
dual transformers T-19P57, T-19P70 
and T-19P71 are especially useful for 
transmitters having low voltage exciter 
and high voltage final amplifier stages 
on the same chassis. The transformer 
T-19P58 is especially useful in trans-
mitters with a Class B modulator and 
Class C amplifier having slightly differ-
ent plate voltage requirements. All of 
them may be depended upon to give 
the rated direct current voltage and 
current when using the prescribed 
chokes. 

For CW work or for use in transmit-
ters where the Class B modulator and 
Class C amplifier plate voltage are to 
be taken from one supply, the excellent 
regulation of these matched units is 
desirable. When the bleeder, R, is of 
such magnitude as to drain approxi-
mately 10% of the rated current, the 
regulation of these supplies is approxi-
mately 15% and the ripple is approxi-
mately 1%. 
The power supplies using the trans-

former T-1, marked with an asterisk, 
are dual supplies; that is, power is 
supplied at two direct current voltages 
simultaneously. The dual supplies using 
the transformers T-19P58 and T-19P71 
use two chokes in each B+ lead, and 
the proper chokes are specified opposite 
these transformers. For the dual sup-
plies using the transformers T-19P57 
and T-19P70, two chokes in the high 
voltage center tap connection provide 
filtering for both the direct current 
voltages obtainable. The rated second-
ary load currents of each of these four 
dual plate transformers may be de-
livered simultaneously. But, when it is 
desired to use only the low voltage 
tap on any one of these dual units, the 
current rating of this tap is then equal 
to the sum of the current ratings of 
the two sections. 
The filament transformer chosen for 

each plate supply is designed for mount-
ing underneath the chassis. The plate 
transformers and chokes are supplied 
with black cases to provide not only 
matched electrical performance but 
also matched appearance in the rig. 

The T-19F83 filament transformer 
supplies the filament of a 5Z3, the 
T-19F88 is for 866JR's and the T-19F90 
is for 866's. The T-19F78 filament 
transformer is to be used with a 5Z3 
and 866JR's. 

T- 2 

OH-1 C -2 

T-1 

B 

B 

866 

866 

21.1111) lie° 

Power DC Volts DC Volts Input Smoothing Fil. 
Trans. from from DU Choke Choke Trans. 
T-1 Tap A Tap B MA CH-1 CH-2 T-2 

T-19P54 400 150 T-19C39 T-19C46 T-19F83 

T-19P55 500 400 250 T-19C36 T-19C43 T-19F88 

T-19P70* 750 100 T-19C36 T-19C43 T-19F88 
400 225 T-19F83 

T-19P56 750 600 225 T-19C36 T-19C43 T-19F88 

T-19P57* 1000 125 T-75C51 T-75C51 T-19F78 
400 150 

T-19P58* 1000 200 T-19C35 T-19C42 T-19F90 
750 150 T-19C39 T-19C46 T-19F88 

T-19P69 1000 750 300 T-19C36 T-19C43 T-19F90 

T-19P71* 1250 125 T-19C39 T-19C46 T-19F90 
400 200 T-19C35 T-19C42 T-19F83 

T-19P59 1250 1000 300 T-19C36 T-19C43 T- 19F90 

T-19P60 .1500 1250 300 T-19C36 T-19C43 T- 19F90 

T-19P61 1750 1500 300 T-19C36 T-19C43 T-19F90 

T-19P62 2000 1750 300 T-19C36 T-19C43 T-19F90 

T-19P63 1250 1000 500 T-19C38 T-19C45 T-19F90 

T-19P64 1500 1250 500 T-19C38 T-19C45 T-19F90 

T-19P65 2500 2000 300 T-19C36 T-19C43 T- 19F90 

T-19P66 1750 1500 500 T-19C38 T-19C45 T-19F90 

T-19P67 2000 1750 500 T-19C38 T-19C45 T-19F90 

T-19P68 2500 2000 . 500 T-19C38 T-19C45 T-19F90 
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The letter separating the first two digits of the type number from the last two indicates the classification of the unit. The following legend will further explain: 
A Audio, D = Driver, K -- Foundation Unit, P -= Plate, S -= Output or Speaker, W --= Wired Amplifier. 
C Choke, F -- Filament, M = Modulation R = Power , V = Voltage Changer, 

Type Page List Type Page List Type Page List Type Page List Type Page List 
No. NO. Price No. NO. Price No. No. Price ' No. No. Price No. NO. Price 

T- 1A50 6 $17.40 T-13R 15 20 $6.90 T-15C37 9 $15.00 T- 18V03 27 
T- 1A51 6 17.40 T-13R16 20 7.80 T-15C38 9 18.00 T-18VO4 27 
T- 1A52 6 18.60 T-13R17 20 5.10 T-15C39 9 27.00 T-18V05 27 
T- 1A53 6 18.60 T-13R18 20 6.00 1-15C41 9 33.00 T-18V06 * 27 
T- 1A54 6 16.80 T-13R19 * 20 3.60 T-15C45 9 10.80 T-18V07 27 
T- 1A55 6 17.40 T-13R20 20 4.50 1-15C46 9 15.00 T-18V10- 26 
T- 1A56 6 18.00 T-13C26 * 9 1.10 T-15C47 9 18.00 T-18V20 27 
T- 1A57 6 16.80 T-13C27* 9 1.30 T-15C48 9 27.00 T-18V21 27 
T- 1A59 6 16.80 T-13C28 * 9 1.45 1-15C50 9 33.00 T-18V22 27 
T- 1A60 6 16.80 T-13C29 * 9 1.90 T-15C52 * 8 6.60 T-18V23 27 
T- 1062 6 12.00 T-13C30 * 9 2.40 1-15C53 8 6.90 T-18V24 15 
T- 1063 6 12.00 T-13A34 * 4 1.60 T-15C54 * 8 7.50 T-18V25 15 
T-2A36 7 21.00 T-13A35 * 4 1.80 1-15C55 8 9.00 1-18V26 27 
T-2A66 7 21.60 T-13A36 4 2.40 T-15C56 8 12.00 1-18C92 8 
T-2A68 7 22.80 T-13S37 * 24 1.50 T-15R60 19 23.40 T-19D01 10 
T-3S16 26 45.00 T-13538 * 25 1.80 T-15R61 19 21.00 T- 19D02 10 
T-3S17 26 54.00 T-13S39 24 1.50 1-15R62 19 23.40 T-19D03 10 
T-3S21 26 21.60 T-13S40 24 1.80 T-15A66 5 9.60 T-19D04 a 10 
T-3S22 26 22.80 T-13S41 * 25 3.30 T-15A67 5 9.60 T-19D05 * 10 
T-3S23 26 45.00 T-13S42 * 25 1.80 T-15A68 5 9.60 1-19D06 * 11 
T-3A32 7 21.00 T-13S43 24 1.60 1-15A69 5 9.60 T-19M13* 17 
T-5AI 7 12.60 T-14A29 4 3.00 T-15A70 5 9.60 T-19M14 * 17 
1-SAZ 7 13.20 T-I4R32- 19 9.00 T-15A71 5 9.60 T-19M15 17 
T-5A3 7 11.40 T-14R33 * 20 3.60 T-15A72 5 9.60 T-19M16 17 
T-5A4 7 1050 T-14R34 * 20 4.20 T-15A73- 4 9.00 1-19M17 17 
T-5A5 7 9.60 T-14R35 * 20 4.50 1-15A74 * 4 8.40 T-19M21- 16 
T-5A7 7 12.00 T-14R36 20 5.70 T-15A75 4 8.70 T-19M22 -- 16 
T-5A8 7 12.60 T-14R37 20 6.00 1-15D76- 10 10.80 T-19R30 21 
T-5A9 7 12.60 T-14R38 20 6.90 T-15D77- 10 10.80 T-19R31 19 
T-6A0 7 12.60 T-14R39 20 3.30 T-15D78 10 10.80 T-19R32 19 
T-6A1 7 12.60 T-14R40 20 9.00 T-15D79 10 10.80 T-19C35 * 9 
T-6A3 7 11.40 T-14M49 16 21.60 T-15D82 10 10.80 T-19C36 9 
T-6A4 7 12.00 T-14C61 9 1.20 T-15D83 10 18.00 T-19C37 9 
T-9V30 * 26 51.00 T-14C62 9 1.20 T-15D85 11 9.60 T-19C38 9 
1-9V31 * 26 78.00 T-14C63 9 1.20 T-15D86 11 10.80 T-19C39 9 
1-9V32 * 26 120.00 T-14C64 9 1.20 T-15S90 25 12.00 T-19C42 9 
1-9V33 * 26 210.00 T-14C70 8 3.00 T-15S91 25 15.00 T- 19C43 9 

R-1068 * 8 3.00 T-14A75 4 17.40 1-15S92 25 18.00 T- 19C44 9 
T-11F50 15 10.80 T-14A76 4 17.40 1-15S93 25 21.00 T- 19C45 * 9 
T-11F51 15 13.20 T-I4S80 25 2.40 T-15S94 25 24.00 T- 19C46 * 9 
T-11F52 15 15.90 T-14S81 24 1.50 1-15S96 25 15.00 T- 19P54 18 
T-11F53 14 10.20 T-14S82 24 1.50 1-15S97 25 19.20 T- 19P55* 18 
T-11F54 14 24.00 T-14S83 24 1.50 T-15S98 25 12.00 T-19P56* 18 
T-11F55 14 15.00 T-14S84 24 1.50 T-15S99 25 12.001 T-19P57 * 18 
T-11F57- 15 16.50 T-14S85 25 1.80 T-16C07 * 9 2.70 T-19P58* 18 
1-11F58-- 15 18.00 T-14A90 5 3.00 T-17C00-B * 9 130 T-19P59* 18 
1-11F59 14 9.00 T-14A91 5 3.00 T-17D01 * 11 2.40 T-19P60 * 18 
T-11F60 14 9.60 T-14A92 4 1.60 T-17A02 * 4 3.00 T- 19P61 18 
T-11F61 14 27.00 T-14D93 11 2.10 T-17D03 * 11 5.40 T-19P62 * 18 
1-11F62 14 10.20 T-14A94 5 3.00 T-17D04 * 11 540 T-19P63 * 18 
T-11F63 14 11.40 T-15R00 21 15.00 T-17S10* 24 3.60 T-19P64 * 18 
T-11F64 14 12.00 T-15R01 21 21.00 T-17S11 * 24 5.40 T-19P65 18 
1-11M69 17 10.80 1-15R02 21 15.90 T-17S1Z * 24 5.40 1-19P66 18 
T-11M70 17 15.00 T-15R03 21 16 50 T-17S13 * 24 7.20 T-19P67 18 
T-11M71 17 18.00 T-15R04 21 9.00 T-17S14 24 7.20 ,1 T-19P68 18 
T-11M74 17 13.20 T-15R05 21 15.90 1-17S15 24 7.80 T-19P69 18 
T-11M75 * 17 15.30 T-15R06 21 14.70 T-17S16 24 18.001 T-19P70 18 
1-11M76 * 17 27.00 T-15R07 21 15.90 T-17S17 25 7.80' T-19P71 18 
T-11M77 * 17 36.00 T-15R08 21 19.20 1-17S18 25 4.50 T-19F75 14 
T-11M78 * 17 72.00 T-15P11 19 16.80 T-17R30 * 21 10.20 1-19F76 15 
1-111{99 16 18.00 T-15P12 19 19.20 T-17R31 21 15.00 T-19F77 15 
T-13R00 20 5.40 T-15P13 19 28.80 T-17R32 18 12.30 T-19F78 15 
T-13R01 * 20 4.20 T-15P14 19 36.00 T-17R33 18 20.40 T-19F79 15 
T-13R02 * 20 4.50 T-15P15 19 42.00 1-17R34 21 6.30 T-19F80 14 
T-13R03 * 20 5.10 T-15P16 19 63.00 1-17R35 21 4.20 T-19F81 * 14 
1-13R04 20 6.00 T-15P17 19 45.00 T-17R36 21 4.80 T-19F82 14 
T-13R05* 20 6.00 T-15P18 19 84.00 T-17R37 21 5.70 T-19F83 * 14 
T-13R06 * 20 6.90 1-15P19 ' 19 81.00 T-17R38 21 6.30 1-19F84 14 
1-13R07 20 7.20 T-15P20 19 120.00 T-17C40 8 6.60 1-19F85 * 14 
1-13R08 20 6.00 T-15P21 19 114.00 T-17A42 5 12.00 1-19F86 14 
T-13R09 20 7.50 T-15C30 8 6.00 T-17A43 5 12.00 1-19F87 14 
T-13R11* 20 3.90 T-15C31 8 7.20 1-17S57 25 2.70 1-19F88 14 
1-13R12 * 20 4.50 T-15C32 8 9.60 T-17M59 * 16 3.30 T-19F89 14 
1-13R13 * 20 5.40 T-15C34 8 10.80 T-18V00* 27 12.60 T-19F90 14 
T-13R14* 20 6.00 T-15C36 9 10.80 1-18V01 * 27 23.40 T-19F91 14 

Type Page List 
No. Ne. Price 

$8.70 T-19F92 14 $4.20 T-67M74- 16 $5.40 
10.80 T-19F93 * 14 3.00 T-67D78 * 11 3.60 
16.20 T-19F94 * 14 3.60 T-67A91 4 4.20 
7.50 T-19F95 14 3.30 T-67S92 24 4.80 

16.20 1-19F96 * 14 4.20 T-67R97 ' 21 5.10 
3.60 T-19F97* 14 2.10 T-68S06 24 3.00 
7.20 T-19F98* 14 3.30 T-68C07 ` 9 2.40 
8.40 1-19F99 * 14 4.20 T-68C08 8 2.10 

10.80 1-26VO4 * 27 5.70 T-68R26 21 8.70 
15.00 1-29C27 * 8 2.10 T-69R35 21 8.10 
2.70 T-29A99 * 4 2.40 T-70R20* 20 3.90 
4.80 1-33A91 * 4 2.40 T-70R21 20 5.40 
6.90 1-33S99 24 1.80 T-70R61 * 21 5.70 
1.80 T-37C36 8 2.40 T-70R62* 21 7.50 
7.50 T-37R70-C--21 9.00 T-70R78 * 21 5.10 
7.50 1-43C92 * 9 2.00 T-70A82 5 4.20 
7.50 T-44CO2 * 9 1.80 T-70A83 5 4.20 
7.50 T-47V01 * 27 9.00 T-72S58 24 2.00 
7.50 T-47V02 * 27 13.20 T-72A59 ' 5 2.00 
3.30 T-47V03 27 26.10 T-73M52 16 27.00 
5.70 1-47VO4 27 42.00 T-73F60 14 4.80 
9.90 1-47C07 * 9 2.00 T-74F23 14 6.00 

14.40 T-47A25 4 2.70 T-74F24 * 14 10.20 
20.40 T-49C91 9 2.10 T-74R28 21 8.10 
33.00 T-50R03- 20 3.90 T-74C29 * 9 4.80 
8.40 T-50V11 * 27 9.00 T-74C30* 8 1.80 

12.00 T-50F61 14 2.10 T-74A31 4 4.20 
9.60 T-52C98 8 2.40 T-74D32 * 11 3.90 
11.40 T-53C19 9 1.80 T-75R47 * 20 5.70 
15.00 T-53S81 * 25 5.70 1-75C49 * 9 1.80 
4.80 T-54D63 11 2.70 T-75R50 * 21 9.30 
8.40 T-55A16 * 5 3.30 T-75C51 * 9 6.00 

15.00 T-56R01 21 6.90 T-75A74 4 3.30 
18.00 T-56R02- 21 5.10 T-75S75 * 24 4.80 
3.90 T-56R03 21 8.10 T-76S74 25 4.50 
4.801 T-56R05 21 8.10 T-78D46 * 11 1.80 
8.40 T-57S01 * 25 2.40 T-79F84 15 5.70 

15.00 T-57S02 25 2.40 T-81S01 * 24 1.80 
18.00 T-57A36 4 2.70 T-81C15 8 2.40 
3.90 T-57A38 4 3.60 T-8ID42 * 11 190 
7.20 T-57A39 4 3.00 1-81D52 11 3.90 
7.80 T-57A40 4 3.90 T-82V11 27 18.00 
8.40 1-57A41 * 4 4.20 T-82V12 27 24.00 
10.20 T-57A42 4 4.20 T-82V13 27 36.00 
18.00 T-57C51 * 9 1.80 T-82M25 16 51.00 
21.00 T-57C52 9 2.10 T-83D21 11 4.20 
25.20 T-57C53 * 9 2.40 T-83M22 16 13.80 
27.00 T-57C54 * 9 2.70 T-83A78 ' 5 2.70 
32.10 T-58A37 5 2.70 T-83R82-- 21 12.00 
30.90 T-58A70 * 4 4.50 1-83R85 21 15.00 
35.70 1-58572 24 4.50 T-83S87-- 24 10.80 
37.20 T-60S48 * 25 3.60 T-84S58 24 7.20 
49.80 T-60R49 20 3.60 T-84D59 11 3.90 
60.00 T-61S25 * 25 3.90 T-84P60 18 9.00 
70.20 T-61S26 * 25 4.20 T-84M70 16 12.00 
18.00 T-61F85 14 2.70 T-86A02 5 2.70 
13.80 1-61A94 * 5 3.90 T-86A03 4 2.70 
16.80 T-63R63- 20 3.90 T-87R85 • 21 9.00 
2.70 T-63F99 14 3.90 T-89R28 • 21 13.80 
5.70 T-64F14 14 6.00 T-89S68 24 7.80 
9.90 T-64M26 16 7.20 1-89S74 24 4.50 
6.90 T-64F33 14 7.20 T-89S75 24 4.80 
8.10 T-64F38 14 7.20 1-90A02- 7 20.40 
1.60 T-65A73 5 3.60 T-90A03- 7 20.40 
1.80 T-65S94 24 4.80 T-90A05- 7 20.40 
6.00 T-67C46 * 8 2.10 T-90A06- 7 20.40 
2.70 T-67D47 11 3.00 T-90S07- 26 21.60 
3.30 T-67S48 24 4.20 T-90009-- 7 15.00 
4.80 T-67C49 * 9 3.30 T-90A10-- 7 20.40 
6.60 T-67D50 11 3.30 , T-90S12- 26 20.40 
7.50 1-67S51 * 24 4.20 T-92F20-- 14 6.30 
2.40 T-67S52 24 4.80 T-92R21 • 21 9.00 
2.70 1-67S54 * 24 4.80 IIT-92R33 19 5.40 
3.60 1-67M69 16 3.30 T-92R53 21 6.90 
3.00 1-67M73 - 16 4.20 , I T-93C20 8 3.30 
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limmin TRODUCTION 

THIS catalog presents the complete Thordarson 
1 line of transformers and chokes for radio re-
placement, amplifier, amateur transmitter, commer-
cial laboratory and experimental use. Several 
choices are offered in mounting style, coil impreg-
nation and electrical characteristics. Each unit, is 
built by highly skilled Thordarson craftsmen, and 
of finest quality materials is the result of experience 
gained in over 46 years of transformer design and 
manufacture. 

THORDARSON AIR COOLED 
TRANSFORMERS AND CHOKES 

These units are compact and comparatively light in 
weight. They are designed for consistent perform-
ance at rated characteristics. Open frame styles are 
2B, 3B, 2C, 3C, 2E, and 3E. Mounting styles 3A, 
2D, 4D, 4E, 2F, 2G, 4G, 2H, 2J, 2K, 2M, 2N, 2V, 
and 2W are mechanically shielded. Cases 2Q and 
3V are compound filled for complete coil protection. 

THORDARSON C.H.T. TRANSFORMERS 
AND CHOKES 

A premium quality line offering these outstanding 
advantages: Uniform case design, conservative ratings, 
extended frequency range, humbucking coils in audio 
and driver types, plug-in jack terminal board, compound 
filled cases for complete coil protection against humidity. 

THORDARSON TRU-FIDELITY 
TRANSFORMERS 

Tru-Fidelity transformers, as the name implies, 
make possible better audio response. Superior coil 
and core materials, the result of metallurgical re-
search, are used throughout. Every Tru-Fidelity 
unit is engineered and manufactured to precision 
standards. A representative listing of Incher, Ban-
tam and Major types is included in the Audio 
listing. Major output units are catalogued in the 
Output transformer section. For information on 
the complete line of Thordarson Tru-Fidelity com-
ponents see Catalog No. 500. 

COIL IMPREGNATION 

Salt air and high humidity are formidable enemies 
of transformer life. A very minute absorption of 
salt laden moisture by a fine wire audio coil may 
result in fatal electrolytic action and corrosion. This 
is especially true of fine wire audio coils which 
operate with direct current voltage above ground, 
since this polarizing voltage in combination with an 
extremely minute salt concentration will drive 
electrolytic currents from the copper wire to ground. 

While this current may be much less than a micro-
ampere it will, over a period of time, take enough 
copper from the fine wire to cause an open circuit. 
Radio receiver power transformers and the larger 
amateur type transformers are not nearly so subject 
to the electrolytic and corrosive action as the small 
fine wire audio transformers. This is due partly to 
the fact that the coils on these transformers do not 
have a direct current voltage applied between them 
and the ground. The alternating current voltage 
present is not nearly as effective in driving electro-
lytic current as a direct current potential. The 
wire sizes used on these transformers are ordi-
narily so large that even though a minute electro 
lytic current might be present it would take a very 
long time (years in most cases) for enough copper 
to be taken to open the coil or cause trouble. Then, 
too, there is usually enough heat generated in these 
transformers, since they are power operating units, 
to drive out moisture which might otherwise be 
absorbed. 
It has been found that many common impregnating 
compounds, while for most purposes considered 
waterproof, are yet hydroscopic enough to permit 
a fatal amount of moisture absorption if it is accom-
panied with salt. Complete enclosure of the core 
and coil in cases filled with moisture-proof high 
melting compounds as used in Thordarson C.H.T. 
and Tru-Fidelity components is the best protection 
against such action. 

TROPEX 

Space and weight considerations 
are often as important as coil 
protection; here an open frame 
mounting is most desirable. 
Thordarson Tropex coating was 
developed for full protection on 
such mountings. The Tropex 
coating is entirely impervious to 

moisture and fully protects the coil against salt 
moisture conditions. Tropex is a special process 
which may be applied to any Thordarson open 
mounting type transformer or choke. It is especially 
adaptable to fine wire audio transformers and chokes 
and is not ordinarily recommended for power trans-
formers nor for encased types. 
The additional cost for Thordarson Tropex trans-
formers is surprisingly srriall. The following table 
has been compiled to enable you to easily determine 
this price increase by referring to the weight of the 
transformer as listed. When ordering Tropex add 
an "X" to the regular type number. For example, 
T-13S38-X is the Tropex equivalent of T-13S38. 

WEIGHT OF TRANSFORMER ADD TO LIST PRICE 

Up to 74 lb. $ .40 
_ From 1 lb. to 1% lbs: .50 
From 2 lbs. to 2% lbs. .70 
From 3 lbs. to 4% lbs. .85 
From 5 lbs. to 6% lbs. 1.00 
Over 7 lbs. 18e per lb. 
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AUDIO (A) INTERSTAGE TRANSFORMERS 

For coupling the plate or plates of an amplifier stage to the grid or grids of the next stage where grid current is not drawn. 
C. H. T. interstage audio transformers have hum-bucking coil construction and balanced windings. Frequency response, using parallel 

feed in the primary winding, is flat within + db from 60 to 8,000 c.p.s. 

Ohms Impedance Mtg. Centers Dimens ons 
Type List Turns   Pri. Mtg.   Wt. 
No. Price Classification Ratio Pri. Sec. M.A. Fig. Width Depth W. D. H. Lbs. 

411",  Single Plate To Single Grid 
*Maximum Signal Level -1- 15 db. earallel feed recommended. 

*T-13A34 $1.60 RECEIVER (midget) 3:1 10,000 90,000 8 3B 2% 2% 1% 
4- T-29A99 2.40 RECEIVER 

T-57A36 2.70 3:1 10,000 90,000 8 2B 2% 2% 2% 
T-47A25 2.70 2F 2% 2% 2% 

2C 1% 1% 2% 2% 
T-75A74 3.30 RECEIVER 2:1 10,000 40,000 8 2F 2% 2% 2 % For super-regenervative detector; has static shield between windings. 

T-57A38 3.63 AMPLIFIER 3:1 10,000 90,000 8 
T-15A73-* 9.00 C.H.T. 2:1  10000/2500 40000/10000 lot 

§111 

T-14A92 $1.60 

2F 3% 2% 3 234 
3U 2% 2% 3 3 3% 2% 

Single Plate To Push-Pull Grids 

*Max. signal level 15 db. tParallel feed recommended. 

RECEIVER (midget 3:1 10 
sr 1--13A35 1.80 RECEIVER (midget) 3:1 10,000 90,000 8 3B 
*T 298 

% 
2% 

1% 
1% 

1% 
1% 

h. 
-33A91 2.40 

T-86A03 2.70 
T-14A29 3.00 
T-57A39 3.09 

RECEIVER 3:1 10,000 90,000 8 2B 
3B 
2C 
2F 

2% 
2% 
1% 
2% 

1% 

2% 
3% 
2 
2% 

2% 
2% 
1% 
214 

2% 
2 
2% 
2% 

% 
1% 
1% 
1% 
1% -57A40 3.901 AMPLIFIER 3:1 10,000 90,000 8 2B 

*T-57A41 4.20 
T 2F 

2% 
2% 

3% 
3% 

2 % 
2% 

3 
3 

2 
 2%  -74A31 4.20 AMPLIFIER 1:1 10,000 10,000 8 2F 

2% 3% 2% 
 2%  
3 2% -57A42 4.20 RECEIVER (large) 3:1 10,000 90,000 8 2B 

For coupling screen grid or power detector (Clarion AC-60). 
*T 

2% 3% 2 % 3 2 

-15A74* 8.40 C.H.T. 2:1 10,000/2,500 40,000/10,000 lot 3U 2% 2% 3 3 3% 2% 3 111F Push-Pull Plates To Push-Pull Grids 
*Maximum signal level -I- 15 db. tEach side. 

T-13A36 $2.40 RECEIVER (midget) 1:1 20,000 20,000 8 t 3B 
2% 3% 1 % 2 1 -67A91 4.201 AMPLIFIER 1.5:1 20,000 45,000 lot 2B 

*T-58A70 4.50f Has split Secondary.2F 2 % 
2% 

3% 
3% 

2 h 
2% 

3 
3 

2 
2% T-15A75* 8.70 C.H.T. 1.5:1 20,000/5,000 45,000/11,250 10t 3U 

2% 2% 3 3 3% 2% 

Universal Interstage Replacement Transformer 
Will couple single plate to single grid, single plate to push-pull grids or push-pull plates to push-pull 

grids. Has split secondary. Or T-17A02 $3.00 RECEIVER 3:1 Universal 10 2F 2% 2% 2 % 2% 1% 

Permit rmht. ..-.,-1 -e-:—. 

MICROPHONE CABLE TRANSFORMERS 

-L.-- r___ 1 • 1 . . . 
o low impedance 

microphone input on any amplifier. Hum pick-up is reduced to 
a minimum through the use of magnetic shielding. As the illustra. 

Type P List 
Price  

T-14A75 $17.40 
T-14A76 17.40 

don shows, these Microphone Cable transformers, exclusively 
Thordarson, are connected in series with the microphone cable 
and the amplifier input connector and are small and incortspicuous. 
Frequency Response +1% db from 30 to 15,000 c.p.s.  

Ohms Impedance 
Dimensions 

c   Turns Mtg.   Wt. 
Pri. Sec. Ratio Fig. W. D. H. Lbs  

C 30-50 50,000 1:31.6 3Z 1 1 2% % 
200-250 50,000 1:14.14 3Z 1 1 2% % 

TRANSFORMER SPECIALISTS SINCE 1895 AMID 
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AUDIO (A) INPUT TRANSFORMERS 

For coupling a signal source to the grid or grids of a Class A amplifier stage. Frequency range of C. H. T. types is flat within + I 34 db 
from 60 to 8,000 c.p.s. Other features include hum-bucking coil construction and balanced windings. 

Type List 
No. Price Application 

Mtg. Centers Dimensions 
  Turns Mtg.     Wt. 

Pri. Sec. Ratio Fig. Width Depth W. D. H. Lbs. 

Ohms Impedance 

Low Impedance Source (Microphone, Line or Mixer) to Grid 

T-65A73 

T-58A37 

*T-83A78 
T-86A02 

*T-55A16 

*T-61A94 

$3.60 

2.70 

2.70 
2.70 

3.30 

DB mike to grid 

DB mike to grid 

Single button mike to 
single or P-P grids 

Dyn. mike, line or mixer 
to single or P-P grids 

200/50 

200/50 

100 

200/50 

100,000 1:22.2 

100,000 1:22.2 

400,000 Ct. 1:64 

100,000 Ct. 1:22.3 

2F 2% 3% 2% 3 2  

2F 2% 2% 2% 2% 1% 

2F 2% 2% 1% 2% 1% 
2B 2% 2% 1% 2% 1 

2F 2% 2% 2% 2% 1% 

3.90 Line to single or 
P-P Cl.A grids 

500/126 100,000 Ct. 1:14.1 2F 2% 3% 2% 3 2% 

* T-72A59 2.00 Plate and Single Button 
microphone to grid 

T-14A94 3.00 Voice Coil to grid 

T-15A66 

T-15A67 

T-15A68 

T-17A42 

9.60 C.H.T. Low Imped-
ance to grid 

9.60 C.H.T. Low Imped-
ance P-P grids 

9.60 C.H.T. Low Imped-
ance to single grid 

12.00 C.H.T. With Triple 
Telescopielligh-Permea-
bility Magnetic Shields 

5,000 
200 

4-8 

500/333/250/ 
200/125/50 

500/333/250/ 
200/125/50 

60/38/30/22/ 
15/10/5.5/2.5 

500t/333/250/ 
200t/125/50 

100,000 1:3.25 2B 2 % 2% 1% 2 % 
1:35  

100,000 1:112 2B 2% 2% 2% 2% 1  

60,000/15,000 1:10.95 3U 2% 2% 3 3 3% 2% 
Single Grid  

120,000/30,000 1:15.5 3U 2% 2% 3 3 3% 2% 
P-P Grids  

60,000/16,000 1:31.6 3U 2% 2% 3 3 3% 2% 
Single Grid  

50,000 1:10 31J 2% 1% 3 2% 3% 1% 
Single Grid Min. level -20 db. 

Microphone or Line to Mixer or Line 

T-70A82 $4.20 

T-70A83 4.20 

DB mike to line  

Crystal mike to line 
or mixer 

200/50 

100,000 

500/125 1:1.68 2F 2% 

200/50 1:22.4 2F 2% 

3% 2% 3 2% 

3% 2% 3 2% 

T-15A69 9.60 C.H.T. Low Imped-
ance to mixer or line 

T-15A70 9.60 C.H.T. Dyn. mike 
to mixer or line 

500/333/250/ 
200/125/50 

60/38/30/22/ 
15/10/5.5/2.5 

500/333/250/ 1:1 3U 2% 2% 3 3 3% 2 
200/126/50  

500/333/250/ 1:2.88 3U 2% 2% 3 3 3% 2 
200/125/50  

Tube to Line or Mixer (Low Level) 

T-14A90 $3.00 Sgl. or P-P Plates to 
line or mixer 

20,000 Ct. 500/125 8* 2F 2% 2% 2% 2% 1% 

T- 14A91 3.00 Sgl. or P-P Plates to 
line or mixer 

20,000 Ct. 200/50 8* 2F 2% 2% 2% 2% 1% 

T-72A59 2.00 Plate and sgl. button 5,000 and 200 
mike to grid  

T-15A71 9.60 C.H.T. single plate to 20,000/5,000 
line or mixer. Single Plate 

T-15A72 9.60 C.H.T. P-P plates to 20,000/5,000 
line or mixer. P-P Plates 

T- 17A43 12.00 C.H.T. With Triple 10,000 to 
Telescopic High-Permea- 15,000 
bility Magnetic Shields 

tIndicates balanced center tap. *Indicates Primary M.A. 

100,000 10* 2B 2 % 2% 1% 2 

500/333/250/ 8* 3U 2% 2% 3 3 3% 1% 
200/125/50  

500/333/250/ 0* 31J 2% 2% 3 3 3% 1% 
200/125/50  

500t/333/250/ 0* 3U 2% 1% 3 2% 3 % 1% 
200t/125/50 

Mir TRANSFORMER SPECIALISTS 
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TRU-FIDELITY BANTAM SERIES 
ase InsulatIOn. 

lkS PenneabIlltY 
Core 

Balanced Colts 

rue PermeabilltY 
Case. 

Internal, High— 
Permeability 
Cover ShSeld 

/36 Mounting 
Inserts. 

tree Terminal 

Staggered Terminals 

Grouped for 
1-3/16 Socket Hole. 

Cross sectional view, Bantam Transformer 

Diameter 
Height (Including lugs) 1 % quick soldering. 
Height (Case alone) 2 % 

2 
1% 1% • Terminals arranged circularly to fit within standard tu 

Mounting centers   

hole. 

Bottom view, illustrating ring 
mounting as used in Bantam 
and Major Series Transformers 

R2 CASE DIMENSION—BANTAM 

• One piece drawn high permeability alloy case. Case tyle R2. 

• Maximum operating level + 10 db. 

• Uniform frequency response ± 1 db from 30 to 15 000 c.p.s. 
(Except where otherwise noted). 

• Balanced (humbucking) coil construction. 

• Electrostatic shields. (Except Interstage types.) 

• Relative hum reduction 67 db. 

• High permeability alloy laminations. 

• Moisture-proof compound filled case. 

• One-hole ring mounting, permitting rotation of tra sformers 
for maximum hum reduction. 

• Grey enamel finish. (Chrome plated case $1.25 list ex a.) 

• Sturdy solder lugs, machined from solid brass and ti 
ned for 

e socket 

Type 
No. 

T-1A50 

T-1A51 

T-1A52 

T-1A53 

T-1A54 

T-1A55 

T-1A56 

T-1A57 

T-1A59 

T-1A60 16.80 

List 
Mice 

$17.40 

17.40 

18.60 

Application 

Low impedance mixer, 
pick-up or multiple line 
Low impedance mixer, 
pick-up or multiple line 
Dynamic Microphone 

18.60 Low impedance pick-up, 
microphone or line 

16.80 Single plate to multiple line 
No D.C. in primary 

17.40 Single plate to multiple line 
D.C. in primary t 

18.00 Single triode 6F6 etc. to line 
D.C. in primary §t 

16.80 PP low level plates to 
multiple line 

16.80 Single plate to single grid 
Ratio 1:2 

Single plate to push-pull grids 
Ratio 1:2.31  

* Indicates balanced c.t. §Max. -I- 22 db. t60 to 15,000 c.p.s. 

50/125/200*/250 50,000 
333/500* 

2.5/5.5/10 */22 */30 
38/60* 
30 */7.5 

Type 

T-1C62 • 
T-1063 

List 
Price 

$12.00 
12.00 

50/125/200 */250 
333/500* 
10,000 to 15,000 

10,000 

4,000 

10,000 to 15,000 
each side 

10,000 to 15,000 

Primary M.A. 
Ohms Impedance Max. D.C. Un-

Primary Secondary Per Side balance 

75 

50,000 75 

50,000 overall 
in two sections 

o 

.5 

.5 

o 
80,000 overall 
in two sections 
50/125/200 */250 
333/500' 
50/125/200 '1250 
333/500* 
50/125/200 */250 
333/500* 
50/125/200 */250 
333/500* 
60,000 

75 

o 

4 

25 

8 

o 

.5 

o 

4 

25 

O 

o 
10,000 to 15,000 80,000* overall 

in 2 sections 
o o 

TRU-FIDELITY BANTAM AUDIO REACTORS 

Application 

Parallel feed 
Parallel feed 

6111111111111.111911rANSFORMER 

Inductance 
No Rated 
D.C. D.C. 

475 320/80 
450 200/50  

SPECIALISTS SINCE 

M.A. 
D.C. 

2/4 
4/8 

Ohms Res. 
D.C. 

6,000/1,500 
5,000/,250 

1895 4 11111111, 

• 
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TRU-FIDELITY 

• Especially small and lightweight - 4g" diameter, 14" high and 
wt. 1% oz. Case style Rl. 

• Maximum operating level 0 db (6 milliwatts). 
• Uniform frequency response ± 1% db from 30 to 15,000 c.p.s. 

(Except where otherwise noted.) 
Single coil shell type construction. 
Electrostatic shields. (Except Interstage types.) 
Minimum hum pick-up. 
High permeability alloy laminations. 
Moisture-proof compound filled case. 
Grey enamel finish. (Chrome plated case 75c list extra.) 
Sturdy solder lugs machined from solid brass and tinned for 

quick soldering. 

Type List 
Price Application 

INCHER SERIES 

CASE DIMENSIONS 

Diameter  
Width  

Depth  2 % 2% 
Height 1% 8% 
Height (Including lugs) 1% 4% 4% 
Mounting Centers (Width) =se, 2,4 2% 
Mounting Centers (Depth)  1% 2% 

Weight 1%or.. 4% 4% 

RI 3T C5 

3 34 3% 

Ohms Impedance 

Primary Secondary 

Primary M.A. 
Max. D.C. Un-
Per Side balance 

T-5A1 

T-5A2 

T-5A3 

T-5A4 

T-5A5 

$12.60 Mike, Line or Pick-up to Single Grid 

13.20 Mike, Line or Pick-up to P-P Grids 

11.40 Dynamic Microphone to Single Grid 

10.50 Single Plate to Single Grid Ratio 12 

9.60 *Single Plate to Single Grid, D.C. in 
Primary, Ratio 1 to 2 

50/2004./500* 

50/2004./500* 

7.5/30* 

10,000 to 15,000 

10,000 to 15,000 

50,000 

80,000* 

50,000 

60,000 

60,000 

25 

26 

o 

.5 

.5 

o o 

T-5A7 12.00 *Single Plate to P-P Grids, D.C. in 
Primary, Ratio 1 to 2.5 

10,000 to 15,000 95,000* 2 2 

T-5A8 

T-5A9 

T-6A0 

T-6A1 

T-6A3 

T-6A4 

12.60 P-P Plates to P-P Grids, Ratio 1 to 1.5 

12.60 Single Plate to Line 

12.60 *Single Plate to Line, D.C. in Primary 

12.60 Push-pull Plates to Line 

11.40 Matching and Mixing 

12.00 *60:1 Mike or Line to Single Grid 

* Voice Frequencies Only, 150 to 6000 cycles. *Center tapped. 

TRU-FIDELITY 

• High operating level. 
• Uniform frequency response + 3 db from 30 to 15,000 c.p.s. 
• Balanced (hum-bucking) coil construction. 
• Electrostatic shields. (Except Interstage Types.) 
• High permeability alloy laminations. 
• Moisture-proof compound filled case. 

10,000 to 15,000 each side 

10,000 to 15,000 

10,000 to 16,000 

10,000 to 15,000 each side 

50/200*/500* 

200 

67,500* 

50/200*/500* 

50/200*/500* 

60/200*/500* 

50/200* 

500,000 

2 

o 

2 

25 

10 

.25 

O 

.25 

.5 

10 

MAJOR SERIES 

• One-hole Lung mounting, permitting rotation of transformers 
for maximum hum reduction. 

• Grey enamel finish cast case. 
• Sturdy solder lugs machined from solid brass and tinned for 

quick soldering. 
• Terminals circularly arranged to fit within standard socket hole. 

Special Major transformers to meet other audio requirements will be quoted on application. 

Type 
No. 

List 
Price 

Ohms Impedance 

Primary Secondary 

Primary 
Max. D.C. 
Per Side 

M.A. 
Un-

balance 

Max. 
Sig. Case 

Level DB Style 

CRYSTAL MICROPHONE OR PHOTO CELL TO LINE 

T-90A06- $20.40 250,000/62,500 500*/125/200*/50 o o +10 3T 

PLATE TO LINE (LOW LEVEL) 

T-90A02- 20.40 20,000/5000 Single Plate 

T-3A32 21.00 20,000/5000 Singlet or P-P Plates 

500*/125/200*/50 8 8 

500*/125/200*/50 10 o 
+16 8T 

+20 C6 

MIXER 

T-90A10- 20.40 500*/125/200•/50 500*/125/200*/50 100 .5 +10 ST 

LINE TO GRID 

T-2A66 

T-2A68 

21.60 500*/125/200*/60 

22.80 500*/I25/200*/50 

T-90A03-

T-2A36 

T-90A05-

75,000/18,760 Single Grid 

100,000*/25,000 P-P Grids 

100 .6 +10 ' C6 

100 .5 +20 C5 

INTERSTAGE 

20.40 10,000/2500 Ratio overall Single Plate 1 to 2  

21.00 10,000/2600 Ratio overall Single Plate 1 to 2 

20.40 20,000/6000 Ratio overall P-P Plates 1 to 1.5 

Type No. List 

T-90009- $15.00 

Connection 

Series 
Parallel 

40,000/10,000 Single Grid 

40,000/10,000 P-P Grids 

45,000/11,260 P-P Grids 

PLATE REACTOR 

Henries 

300 
75 

o 
o 
10 

o 
o 
o 

+16 

+15 

+20 

3T 

C5 

3T 

M.A. 

8 
16 

D.C. Ohms 

4,000 
1,000 

Case Style 

3T 

• Indicates inductive and capacitive balance to center tap for use on balanced transmiution lines. 
t With single tube use parallel feed with resistor or T-90009. 

011!IIMIRIPRINIF 
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T-15C30 $6.00 Elimination { 
T-15C31 7.20 of side band 
T-15C32 9.60 Splatter 

CHOKES AND REACTORS (C) 

It is well known that as the D.C. current in a choke increases, there is a corresponding decrease in inductance. Thordarson chokes are 
rated at actual inductance, measured under full operating load conditions. 

R. M. S. test volts rating as shown is approximately 2 times the operating D.C. voltage recommended. 

75-1 Parallel Feed Audio Reactors 
For supplying plate current to a vacuum tube where it is desirable to isolate plate current from the transformer primary or where 

the voltage drop caused by a resistor load is objectionable. 

Typical Induct. Cur. D.C. Test Mtg. 
Tubes Hen. M.A. Ohms Volts Fig. Width Depth NV. D. 

Type 
No. 

T-37C36 
* T-67C46 

T-52C98 

List 
Price 
$2.40 
2.10 
2.40 

Application  
Plate Impedance 

{Plate Impedance 
for screen Grid 

* T-29C27 2.10 detector or as grid 
impedance  

T-68C08 2.10 Plate Impedance 
* T-18C92 1.80 or Filter 

T-81C15 
T-93C20 

* T-74C30 

R.M.S. Mtg. Centers Dimensions 

556-30-76-6C5- 300 5 6470 1600 2F 2% 2% 234 155-85, etc. 2B 2 % 2% 2% 

24-57-56-76- 
6C5-6F5-6J7 500 .5 6150 1600 2F 2% 2% 1% 

2B 2% 2% 1 % 

45-46-10, etc. 22 35 405 1600 9F 2% 2% 2 ! g 

1100 3B 2% 3% 2%  

$2.40 Tuned Audio Circuits 

3.30 Tuned Audio Circuits 

1.80 Tuned Audio Circuits or Filter 

Tuned Audio Circuit Reactors 

.75 
250 
42 

.5 30 

.5 6400 
15 2100 

3,4 

3,4 

3,4 

,3/é 

wt. 

1 

134 
1% 

2B 2% 2% 1% % 

2B 2; 274 2% 2% 134 
3B 2% 3% 1% 2 1  

DUAL TONE CONTROL COMPONENTS 
As illustrated and described in Amplifier Guide 346D 

* T-14C70 $3.00 Tone Control, hum-bucking type 22 0 220 3Y l,'/¡ * R-1068 3.00 Dual tone control potentiometer  
1% 151 2 h 

C. H. T. SPEECH FILTER 
This hi-pass filter with a cut-off below 200 c.p.s. provides a definite of hum pick-up. It may be used instead of an interstage audio 
increase in effective side band power and corresponding reduction transformer to couple a single plate to single or push-pull grids. 
T-15C34 $10.80 Plate to Single or P.P. tubes 

31J 2% 2% 3 2% 4 3  

C. H. T. SPLATTER CHOKES 
These tapped chokes are used between any Class B modulator and any Class C stage for eliminating objectionable side band splatter due 

to excessive audio distortion. Full instructions for operation are furnished. 

Type 
No. 

* T-15C52 

T-15C53 

* T-15C54 

T-15C55 

1.025 to .8 .025 to .8 
.025 to .8 

150 64 3000 3U 2% 
300 20 6000 3U 2% 
500 14 7500 3U 3% 

1% 3 2% 3% 2)¡. 
2% 3 3% 4% 4% 
3% 4% 3% 4 5% 

C.H.T. AMPLIFIER CHOKES 

Two inductance ratings are shown, one for parallel connection of the two windings and the other for series connection. 
Cases are compound filled for complete coil protection. 

List 
Price 
$6.60 

6.90 

7.50 

9.00 

T-15C59 12.00 

T-17C40 

Inductance 
Henries 

30 Parallel 
120 Series  
12 Parallel 
50 Series  
8 Parallel 

32 Series 

$6.60 

2 Parallel 
8 Series  
2 Parallel 
8 Series 

Current D.C. 
M.A. Res. 

35 
17 

100 
50 

150 184 
75 735 

500 
250 

700 27 1,600 
350 107  

TelevisiOn Filter Reactor 

675 
2700 
272 
1090 

R.M.S. Mtg. Centers Dimensions 
Test Mtg. 
Volts Fig. 
1,600 3U 

1,600 3U 

1,600 3U 

  Wt. 
Width Depth W. D. H Lbs. 
2% 2% a 3 31 3 

2% 2% 3 3 3N 3% 

2% 2% 3 3% 4% 3% 

32 1,600 3U 3% 3% 4% 3% 4% 
130 

1500 

73 

:>17 3% 3% 4% 4% 5% 9% 

12,000 10,000 2F 

TRANSFORMER SPECIALISTS SINCE 1895 
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C r 55) FILTER AND INPUT CHOKES 
Replacement Filter Chokes 

Inductance Current D.C. R.M.S. Mtg. Centers Dimensions 
Type List At Zero At Rated Rating Res. Test Mtg.  Wt. 
No. Price D.C. D.C. MA. Ohms Volts Fig. Width Depth W. D. H. Lbs. 

\ * T-13C26 $1.10 21 8 40 530 1600 3B 2 2% 1% 1% % 
* T-13C27 1.30 22 10 40 475 1600 3B 2% 2% 1% 1% % 
* T-13C28 1.45 20 10 65 460 1600 3B 2% 3% 1% 2 1  
* T-43C92 2.00 24 10 75 260 1600 2C 1% 1% 2% 2 2% 1% 
* T-47C07 2.00 20 12 75 410 1600 3B 3% 3% 2 2% 1% 
* T-44CO2 1.80 31 12 80 405 1600 3B 2% 3% 2% 2 1% 
* T-57C51 1.80 15 6 80 138 1600 2B 2% 2% 2% 2% 1% 
* T-13C29 1.90 20 9 85 250 1600 3B 2% 3% 2% 2 1% 
* T-68C07 2.40 32 15 85 375 1600 2B 2% 3% 2% 3 2  
* T-57C53 2.40 27 10 110 200 1600 2B 2%  3% 2% 3 2% 
* T-75C49 1.80 22 8 120 290 1600 3B 2%, 3% 2% 9 1% 

T-53C19 1.80 2B 2% 2% 2% 2% 1% 
* T-13C30 2.40 25 8 150 200 1600 2B 2% 3% 2% 3 2% 

Filter Chokes for Replacement in AC-DC Receivers 

C 

T-14C61 $1.20 14 7 55 200 1600 3B 2% 2% 1% 1% 
* T-14C62 1.20 16 8 55 250 1600 3B 2% 2% 1% 1% 

T-14C63 1.20 19 8 55 300 1600 3B 2% 2% 1% 1% 
* T-14C64 1.20 21 10 55 350 1600 3B 2% 2% 1% 1% 

Filter Chokes for Amplifiers and Small Transmitters 

T-57C52 $2.10 15 5 80 138 1600 2F 2% 2% 2% 2% 1% 
* T-16C07 2.70 32 16 85 375 1600 2F 2% 3% 2% 3 2% 
* T-57C54 2.70 27 10 110 200 1600 2F 2% 3% 2% 3 2% 

T-49C91 2.10 12 4 120 160 1600 2F 2% 2% 1% 2% 1% 
* T-17C00-B 3.30 28 12 160 231 1600 2F 3% 3% 3 3% 3% 
* T-74C29 4.80 29 15 150 200 2000 2G 2% 2% 3% 3% 4% 5% 
* T-67C49 3.30 12 5 200 80 1600 2F 3H 3% 3% 3% 3% 
* T-75C51 6.00 24 13 250 121 1600 2G 3 2% 3% 3% 4% 8  

Í eel TRANSMITTER INPUT AND FILTER CHOKES 
Matched input and smoothing chokes for amateur, amplifier or experimental applications. 

Current ELMS. Mtg. Centers Dimensions 
Type List Inductance D.C. D.C. Res. Test Mtg.   Wt. 
No. Price Henries M.A. Ohms Volts Fig. Width Depth W. D. H. Lbs. 

Input Chokes "19" Series 

* T-19C39 $3.90 5-20 150 215 3000 2F 3% 3% 3% 3% 3% 
* T-19C35 4.80 5-20 200 130 3000 2D 3% 2% 3% 3% 4 5% 
* T-19C36 8.40 6-20 300 105 5000 2D 2% 3% 3% 4% 4% 10% 

T-19C37 15.00 5-20 400 90 5000 2J 3% 3% 4% 5% 6 19% 
* T-19C38 18.00 5-20 500 75 5000 2J 37% 3% 6 5% 6% 25% 

Smoothing Chokes "19" Series 

* T-19C46 $3.90 12 160 216 3000 2F 3% 3% 3% 3% 3% 
* T-19C42 4.80 12 200 130 3000 2D 3% 2% 3% 3% 4  5% 
* T-19C43 8.40 12 300 105 5000 2D 2% 3% 3% 4% 4% 10% 

T-19C44 15.00 12 400 90 5000 2J 314 3% 4% 5% 6 19% 
* T-19C45 18.00 12 500 75 5000 2J 3% 3% 5 5% 6% 25% 

C.H.T. Input Chokes 
Conservatively designed for continuous and quiet operation. Cases are compound filled for complete coil protection. 

T-15C36 $10.80 5-25 200-20 105 4,000 3U 3% 3% 4% 4% 5% 10  
T-15C37 15.00 5-25 300-30 78 4,000 3U 4% 4% 6% 4% 6% 22  
T-15C38 18.00 5-25 400-30 95 4,000 81.1 4% 4% 5% 5% 6% 24  
T-15C39 27.00 5-25 500-30 86 10,000 3U 6% 5% 7% 6% 8 38% 
T-15C41 33.00 5-25 650-50 46 10,000 31.1 6% 5% 7% 6% 8 51  

C.H.T. Smoothing Chokes 

T-15C45 $10.80 12 200 105 4,000 3U 3% 3% 4% 4% 5% 10  
T-15C46 15.00 12 300 78 4,000 3U 4% 4% 5% 4% 6% 22  
T-15C47 18.00 12 400 95 4,000 3U 4% 4% 5% 5% 6% 24  
T-15C48 27.00 12 500  86 10,000 3U 6% 5% 7% 6% 8 38% 
T-15C50 33.00 12 650 46 10,000 31T 6% 5% 7% 6% 8 51 

TRANSFORMER SPECIALISTS SINCE 1895 j1.1 
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UNIVERSAL AND MULTI-MATCH DRIVER D TRANSFORMERS 
Through the use of five or ten ratios on each transformer, these tered in amateur transmitter circuits. See complete table of Driver 
transformers will handle all driver requirements usually encoun- and Modulator combinations on pages 12 and 13. 

Type List Cap. Max. Pri. 
No. Price Watts M.A. Per Side 34 

Ratio Pri. to Mtg. 
Sec. 

Mtg. Centers Dimensions 
Wt. 

Fig. Width Depth W. D. H. Lbs. 

Universal Driver Transformers "19" Series 

T-19D01 $7.50 15 60 1:1, 1.2:1, 1.4:1, 1.6:1, 1.8:1 
T-19D02 7.50 15 60 2:1, 2.2:1, 2.4:1, 2.6:1, 2.8:1 
T-19D03 7.50 15 60 3:1, 3.2:1, 3.4:1, 3.6:1, 3.8:1 

* T-19D04 7.50 15 60 4:1, 4.5:1, 5:1, 5.5:1, 6:1 
* T-19D05 7.50 15 Primary for 1:3.15, 1:2.75, 1:2.5, 1:2.25, 

500 ohm line 1:2, 1:1.75, 1:1.4, 1:1.25, 1:.85, 1:.75 

4D 3% 3% ”s 3 Y2 3% 
4D 3% 3% 3% 3% 334 
4D 3% 3% ”s 334 311/  
4D 3% 3% 3% 3h 32 
4D 3% 3% 3% 3h 332 

C.H.T. Multi-Match Driver Transformers 
Feature Convenient Switchboard Plug-In Terminal Board and Compound Filled Cases 

T-15D76*- $10.80 15 
T-15D77 5- 10.80 15 
T-15D78* 10.83 15 
T-15D79* 10.80 15 
T-15D82 10.80 15 Primary for 

500 ohm line 
T-15D83 18.00 

60 1:1, 1.2:1, 1.4:1, 1.6:1, 1.8:1 
60 2:1, 2.2:1, 2.4:1, 2.6:1, 2.8:1 
60 3:1, 3.2:1, 3.4:1. 3.6:1, 3.8:1 
60 4:1, 4.5:1, 5:1, 5.5:1, 6:1 

1:3.15, 1:2.75, 1:2.5, 1:2.25, 
1:2, 1:1.76, 1:1.4, 1:1.25, 1:.85, 1:.75 

3H 
3H 
4U 
41.1 
411 

3% 
3% 
3% 
3% 
3% 

3% 

3% 
3% 

4 ;$ 
4% 
4% 
4% 

30 Primary for 1:3.15, 1:2.75, 1:2.5, 1:2.25, 1:2, 411 3% 3% 4% 4% 44 Ei ,¡ 
500 ohm line 1:1.75, 1:1.4, 1:1.25, 1:.85, 1:.75 

*P.P. 45 or 2A3, 6B4G. fP.P. Par. 2A3 or 6B4G. 

Chart for Determining Overall Physical Dimensions and Mounting Centers 

3U, 4U 

These drawings illustrate the method of determining 
overall dimensions and mounting centers. MD indi-
cates mounting centers depth, MW indicates mounting 

Beginners Hand Book 

AMATEUR RADIO 
A Beginners Guide 

By J. DOUGLAS FORTUNE 
This text-book was carefully prepared and edited 
to make learning of radio by all beginners easy 
and interesting. In addition to presenting funda-
mental theory, instructions are given for con-
structing and operating oscillators, receivers and 
transmitters. The subjects covered include: Learn-
ing the Code, Receiver Theory and Construction, 
Crystal Oscillator Transmitter, Two-stage Trans-

— 

AMATEUR 
RABID 

• A.M. NM 

2J All Open Frame 
Types 

centers width. Characteristics are similar wherever 
mounting styles are somewhat similar. 

and Guide— Amateur Radio i 

nutter, Three-Stage Transmitter, Constructién of 
the Modulator, and reference notes on rece ,ers, 
inductance, capacity and many other electrical 
and radio terms. It is a book recommended to all 
experimenters, beginning amateurs and even to 
amateurs of long experience. Profusely illustrated 
with over 100 comprehensive photographs and 
drawings. Heavy cover finished in wear-resistant 
blue cloth, with attractive gold stamping. This is 
a cloth cover, case bound text-book of app oxi-
mately 160 pages. Amateur net price 75c. 1 
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DRIVER (D) TRANSFORMERS 
For coupling single or push-pull plates to the grids of an amplifier stage in which grid current is drawn during a part of the audio cyclè. 

Type List 
No. Price Driver Tubes Output Tubes 

Ratio 
Pri. to 

Class % Sec. 

Mtg. Centers Dimensions 
Pri. Mtg.    Wt. 
M.A. Fig. Width Depth W. D. H. Lbs. 

DRIVER TRANSFORMERS FOR SPECIFIC APPLICATIONS 
These driver transformers have the correct primary to secondary ratio for the tubes specified, which assures good 
regulation and minimum driver distortion on the positive grid peaks. The first three types are specifically designed 

for replacement requirements. 

* T-78D46 $ 1.80 

*T-17D01 2.40 

1-30 1-1J6G, 19 B 2.4:1 
2-30 

1-6F6 Triode 2-6F6, 6L6, etc. 
1-42 Triode, 1-2A5 Triode 
1-76 Triode 1-6A6, 6N7 
1-6A6, 1-6N7, 1-6C5 1-6A6, 6N7 
1-30, 1-49, 1-6C5 1-1J6G, 19, 2-49, 2-6V6 B,AB2 2.4:1 
1-89 Triode 
1-6N7, 6A6, 53 
1-6C5, 76 
1-56 

7 2B 2% 2% 1% 2 % 

T-14D93 2.10 
* T-19D06 3.30 

T-54D63 2.70 
T-67D50 3.30 
T-67D47 3.00 
T-81D52 3.90 

* T-84D59" 3.90 2-6C5, 6N7 
2-6A6, 63 

* T-74D32 3.90 2-6C5, 76, 56 

* T-81D42 3.90 1-6F6 Triode 
1-42 Triode 
1-2A5 Triode 

* T-17D03* 5.40 1-6F6 Triode 
* T-17D04* 5.40 2-6F6 
* T-67D78 3.60 1-46, 59, 6F6, 

42, 2A5 Triode 
T-15D85 9.60 Sgl. 6F6, 42, 

2A5 Triode 
T-15D86 10.80 P.P. 6F6, 42, 

2A5 Triode 

1-79 B 2:1 
1-6N7, 6A6, 53 B 5.25:1 
2-6F6 Triode AB 1.82:1 
2-42, 2A5 Triode AB 1.67:1 
2-6L6, 6V6 AB2 5:1 
2-6N7, 6A6, 53  
2-6F6, 42, 2A5 AB2 3:1 
4-2A3, 6B4G AB 
2-6F6 Triode 
2-42 or 
2-2A5 Pentode 
2-6L6 
4-6L6 AB2 
2-46, 59 
2-6L6 AB2 
P.P. 6L6 AB2 
T. hum-bucking coils   
P.P. Par. 6L6 AB2 
T. hum-bucking coils 

C. H. 

C. H. 

AB2 
AB2 
AB2 
AB2 

1.7:1 
1.5:1 
1.3:1 
1.4:1 40 2F 3% 3% 3% 3% 3% 
2.6:1 32 2F 3% 3% 3% 3% 334 
2.2:1 32 2F 2% 3% 2% 3 2% 

AB 1.7:1 31 3B 2% 
1.5:1, 1.3:1 

B 4:1 8 3B 
B 5:1,4:1,3:1,2.5:1 10 2F 

7 2F 
32 2F 
10 2F 
8 2F 

2% 
2% 

2% 
2% 
2% 

10 2F 2% 

10 2F 2% 

31 2F 2% 

3% 2% 2 1% 

2% 
2% 
2% 

3% 

1% 
2% 

2% 

3 

3% 2% 3 2% 

2(2 234 

3% 234 3 234. 

1.4:1, 1.3:1 
1.2:1 
2.6:1 32 3U 2% 

40 3U 2% 2% 3 3 3% 2% 

234 3 3 3% 2% 

T-83D21 $4.20 Line 
500 ohms 

'Split secondary as required for inverse feedback and separate power tube bias. 

Line-to-Grid Driver Transformers ( High Level) 

2-6L6, 50 AB 1:3.2, 1:5 2F 2% 
12,500/5,100 Ohms 

3% 2% 3 2% 

THORDARSON AMPLIFIERS 
(Factory Wired and Tested) 

The finest amplifiers are built by Thordar-
son — pioneers in producing quality audio 
components. High fidelity is assured by 
accurate laboratory design and rigid inspec-
tion during production. 
The new catalog No. 600F contains com-
plete information on amplifiers from a one 
watt dry battery amplifier to preamplifiers 
and boosters large enough to cover the 
largest amplifier requirement. New rack 
and panel equipment; 6 volts DC, 115 volt 
AC models; a loud speaker field supply and 
other modern equipment also included. 

No. 346--Ampliffer Guide 1Se Postpaid 
P. A. men and experimenters interested in 
building high quality amplifiers find the 
Thordarson Amplifier Guide No. 346 a 
worthwhile source of information. It 
contains laboratory designed and tested 
circuits of amplifiers from 8 to 120 watts 
output. Complete parts list, mechanical 
chassis drawings, and comprehensive illus-
trations enable the constructor to obtain 
superior results with matched transformer 
and choke components. Data are included 
for pre-amplifiers, dual tone controls, 
speaker impedance matching and testing. 

TRANSFORMER SPECIALISTS SINCE 18111111111.11111"111. 

Prices subject to change without notice. 
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P-P Power PI. to Pl. Tube Class B Output Plate Bias P-P Trans. 
Type Tubes Load Use Mod. Driver Ratio, Pri. 

Watts Volta Volts Ohms Trans. No. Tubes to % See. 

MODULATOR STAGE 
DRIVER STAGE 

Trans. fo 
Use Driver 500 Ohm 
Trans. No. Line  

Where T-15D8 
'F-19D05 may ale 

R. 46 80 400 0 5,600 T-11M74 or T-I9M14 *45 6:1 T-15D79 or T-19D04 T-15D82 
46 40 500 0 8,000 T-11M75 or T-19M14 *45 5:1 T-15D79 or T-I9D04 T-15D82 

C. 46 50 600 o 9,600 T-11M75 or T-19M15 *45 5:1 T-15D79 or T-19D04 T-I5D82  

A. 4-46 56 400 0 2,800 T-11M75 or T-19M15 *45 5:1 T-I5D79 or T-19D04 T-15D82 
4-46 96 600 o 4,800 T-11M76 or T-19M16 *45 5:1 T-15D79 or T-I9D04 T-15D82  

203A 200 1000 -35 6,900 T-11M77 or T-19M17 t2A3 2.2:1 T-15D77 or T-19D02 T- 15D82 
203A 200 1000 -35 6,900 T-11M77 or T-19M17 556L6 3.5:1 T-I5D84 T-15D82 
203A 260 1250 -45 9,000 T-11M77 or T-19M17 t2A3 2:1 T-15D77 or T-I9D02 T-16D82 
203A 260 1250 -45 9,000 T-11h177 or T-19M17 **6L6 3.5:1 T-15D84 T-15D82  

4-203A 400 1000 -35 3,450 T-11M78 t4-2A3 2.25:1 T-15D81 T-15D83 
4-203A 400 1000 -85 4,500 T-11M78 **6L6 3:1 T-15D84 T-15D83 
4-203A 620 1250 -45 3,450 T-11M78 t4-2A3 2:1 T-15D80 T-15D88 
4-203A 520 1250 -45 4,500 T-11M78 **6L6 3:1 T-15D84 T-15D83  

211 200 1000 -77 6,900 T-11M77 or T-19M17 2A3 2:1 T-15D77 or T-19D02 T-15D82 
211 260 1250 -100 9,000 'T-11M77 or T-19M17 2A3 1.8:1 T-15D76 or T-19D01 T-I6D82  

800 90 750 -40 6,400 T-11M76 or T-19MI6 2A3 2.6:1 T-I5D77 or T-19D02 T-16D82 
800 100 1000 -65 12,500 T-11M76 or T-19M16 2A3 2.8:1 T-16D77 or T-19D02 T-15D82 
800 100 1000 -55 12,500 T-11M76 or T-19M16 45 2.2:1 T-15D77 or 'F-19D02 T-16D82  

801 45 600 -75 10,000 T-11M74 or T-19M14 2A3 2.6:1 T-15D77 or T-19D02 T-15D82 
801 45 600 -75 10,000 T-11M74 or T-19M14 45 2:1 T-15D77 or T-19D02 T-15D82 
801 75 750 -80 11,000 T-11M75 or T-19M16 45 1.8:1 T-15D76 or T-19D01 T-15D82 
801 75 750 -80 11,000 T-11M75 or T-19M16 2A3 2.4:1 T-15D77 or 'F-19D02 T-15D82  

805 300 1250 0 6,700 T-11M77 2A3 3.4:1 T-151378 or T-19D03 T-15D82 
805 870 1500 -16 8,200 T-11M78 2A3 3:1 T-15D78 or T-19D03 T-15D82 

806 500 2000 -150 11,500 T-11M78 4-2A3 1.25:1 T-15D80 T-15D113 
806 600 2000 -150 11,500 T-11M78 556L6 1.5:1 T-15D84 T-15D83 

808 190 1250 -16 12,700 T-11M77 or T-I9M17 2A3 3.4:1 T-I5D78 or T-19D03 T-16D82 

809 60 500 0 5,200 T-11M75 or T-19M15 2A3 6:1 T-15D79 or T-19D04 T-15D82 
809 60 500 0 6,200 T-11M75 or T-I9M16 45 4:1 T-15D79 or T-19D04 T-15D82 

809 100 750 -6 8,400 T-IIM76 or T-19M16 2A3 6:1 T-15D79 or T-19D04 T-15D82 
809 100 750 -5 8,400 T-11M76 or T-19M16 45 4:1 T-15D79 or T-19D04 T-15D82 

810 610 1500 -30 6,600 T-11M78 4-2A3 2.25:1 T-16D81 T-15D83 

811 175 1250 o 15,000 T-11M77 or T-19M17 2A3 5:1 T-15D79 or T-I9D04 T-15D82 
811 225 1500 -9 18,000 T-11M77 or T-19M17 2A3 4.6:1 T-15D79 or T-19D04 T-15D82 

830B 175 1000 -85 7,600 T-11M77 or T-19M17 2A3 3:1 T-15D78 or T-19D03 T-15D82 

838 200 1000 0 6,900 T-11M77 or T-19M17 2A3 3.8:1 T-15D78 or T-19D03 T-15D82 
838 260 1250 0 9,000 T-11M77 or T-I9M17 2A3 8.8:1 T-15D78 or T-19D03 T-15D82 
4-838 400 1000 0 3,450 T-11M78 4-2A3 8.25:1 T-15D81 T-15D83 
4-838 400 1000 0 3,450 T-11M78 **6L6 8.6:1 T-15D84 T-16D83 
4-838 620 1250 0 4,500 T.11 M78 4-2A3 8.25:1 T-15D81 T-I5D83 
4-838 620 1250 0 4,500 T-11M78 556L6 8.5:1 T-15D84 T-15D83  

1608 50 425 -15 4,800 T-11M75 or T-19M15 *45 4:1 T-15D79 or T-19D04 T-15D82  

T-20 50 600 -80 8,100 T-11/475 or T-19M15 *45 2.2:1 T-15D77 or T-19D02 T-15D82 
T-20 70 800 -40 12,000 T-I1M75 or T-19M16 *45 2:1 T-15D77 or T-19D02 T-15D82 

TZ-20 70 800 o 12,000 T-11M75 or T-19M16 *45 3.2:1 T-15D78 or T-19D03 T-15D82 

TZ-40 175 1000 0 6,800 T-11M77 or T-19M17 2A3 4:1 T-15D79 or T-19D04 T-15D82 
TZ-40 176 1000 0 6,800 T-11M77 or T-19M17 45 2.6:1 T-15D77 or T-19D02 T-15D82 
TZ-40 100 750 0 6,000 T-11M76 or T-19M16 2A3 4.5:1 T-15D79 or T-19D04 T-15D82 
TZ-40 100 750 0 6,000 T-11M76 or T-19M16 45 3:1 T-15D78 or T-19D03 T-15D82  

T-55 175 1000 -40 6,900 T-11M77 or T-19M17 2A3 2.8:1 T-15D77 or T-19D02 T-15D82 
T-55 225 1250 -50 9,400 T-11M77 or T-19M17 2A3 2.6:1 T-I5D77 or T-19D02 T-15D82 
T-56 275 1500 -60 12,000 T-11 M77 2A3 2.4:1 T-15D77 or T-19D02 T-15D82  T-155 Same as HD-203A  

203-A Same as RCA 203A 
4-203A 

§Ratio 500 
Ohm Line 
to Sec. 

appears 
be used. 

1:.85 
1:.85 
1%85 

1:.85 
1:.85 

1:15 
1:125 
1:16 
1:1.25 

1:1.25 
1:1.25 
1:1.25 
1:125 

1:1.75 
1:2 

1:1.25 
1:125 
1:1.2 

1:1.25 
1:2.25 
1:2.25 
1:14 

1:125 
1:1.25 

le 
1:2.5 

1:1.25 

1%75 
1:1.25 

1:.75 
1:1.25 

1:125 

1:.85 
1:1.26 

1:125 

1:.85 
1:.85 

1:.75 
1:1.25 
1:.75 
1:125 

1:1.26 

1:2 
1:2.25 

1:14 

1:.85 
1:1.6 
1:.75 
1:1.4 

1:1.25 
1:14 
1:1.4 

HD-203A 300 1500 -50 9,600 T-11M77 2A3 2.6:1 T-15D77 or T-I9D02 T-15D82 1:1.25 
HD-203A 300 1750 -67.5 13,000 T-11M77 2A3 2.6:1 T-15D77 or T-19D02 T-15D82 1:1.25 

IID-208A 400 1750 -67.5 10,000 T-11M78 2A3 2.2:1 T-15D77 or T-19D02 T-15D82 1:1.75 
HD-203A 400 2000 -75 12,500 T-11M78 2A3 2.2:1 T-I5D77 or T-I9D02 T-15D82 1:1.75 

11D-203A 500 2000 -75 10,000 T-11M78 2A3 2:1 T-I5D77 or T-I9D02 T-15D82 1:1.75 
HD-203A 500 1500 -50 6,400 T-11M78 4-2A3 2:1 T-15D80 T-15D83 1:1.26 
HD-203A 500 1500 -50 6,400 T-I1M78 **6L6 3:1 T-15D84 T-15D83 1:1.4  

HD-203A 600 1750 -67.5 7,600 T-11M78 4-2A3 1.75:1 T-15D80 T-15D83 1:1.4 
HD-203A 600 1760 -67.5 7,600 T-IIM78 **616 2.5:1 T-15D84 T-15D83 1:1.75 

203B 300 1250 -45 7,900 T-11M77 t2A3 1.8:1 T-15D76 or T-19D01 T-15D82 1:2 
4-203B 600 1250 -45 8,900 T-11M78 t4-2A3 1.75:1 T-15D80 T-15D83 1:1.4 
4-203B 600 1250 -45 3,900 T-11M78 **6L6 2.5:1 T-15D84 T-15D83 1:1.76 

203Z 200 1000 0 6,900 T-I1M77 or T-I9M17 2A3 4.5:1 T-15D79 or T-19D04 T-15D82 I:.75 
208Z 260 1100 0 6,700 T-11M77 12A3 3.8:1 T-15D78 or T-19D03 T-151382 :S5 
203Z 300 1250 0 7,900 T-11M77 t2A3 3.8:1 T-15D78 or T-19D03 T-15D82 :.85  
211 Same as RCA 211  

T-756 100 850 -25 9,400 T-IIM76 or T-I9M16 2A3 3:1 T-15D78 or T-19D03 T-15D82 I:1.25 
T-756 125 850 -25 7,500 T-11M76 or T-19M17 2A3 2:1 T-15D77 or T-I9D02 T-15D82 1:1.75 

T-814 500 2000 -150 11,500 T-11M78 4-2A3 1.25:1 T-16D80 T-15D83 :2 
T-814 500 2000 -160 11,600 T-11M78 **6L6 1.5:1 T-15D80 T-15D82 1:3.15 
T-822 Same as HD-203A  

TRANSFORMER SPECIALISTS SINCE 1895 
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P-P 
Tube Class B 
Type Tubes 

MODULATOR STAGE 

Power 
Output Plate Bias 
Watts Volta Volta 

Pl. to Pl. 
Load 
Ohms 

Use Mod. 
Trans. No. 

DRIVER STAGE 

P-P 
Driver 
Tubes 

Trans. 
Ratio, Pri. 
to ;§ Sec. 

Use Driver 
Trans. No. 

Trans. for §Ratio 500 
500 Ohm Ohm Line 

Line to Sec. 

Where T-161/82 appears 
T-19D05 may also be used. 

E 

A 

85T 150 1000 -22 7,200 
35T 200 1250 -30 9,600 

100TH 210 1000 0 6,200 
100TH 260 1250 0 7,200 
100TH 300 1600 -10 9,600 
100TH 380 2000 -20 16,000 
100TL 170 1000 -90 6,200 T-11M77 or T-19M17 
100TL 230 1260 -112 7,200 
100TL 270 1500 -140 9,600 T-11M77 
100TL 360 2000 -185 16,000 T-11M78 

160T 500 2000 -160 11,600 T-11M78 
150T 600 2500 -196 14,000 T-11M78 
150T 600 2000 -150 11,500 T-11M78 
160T 600 2500 -195 14,000 T-11M78 
250TH 300 1000 0 4,000 T-11M77 
260TH 400 1250 0 5,200 T-11M78 
250TH 500 1600 -22.5 6,400 T-11M78 

T-11M77 or T-19M17 
T-11M77 or T-19M17 

T-11M77 or T-19M17 
T-11M77 
T-11M77 
T-11M78 

T-11M77 

2A8 
2A3  
2A3 
2A3 
2A3 
2A3  

**6L6 
**6L6  
**6L6 
**6L6  
4-2A8 
4-2A3 

**6L6 
**6L6  
**6L6 
**6L6 
**6L6 

2.6:1 T-15D77 or T-19002 T-15082 1:1.4 
2.4:1 T-15077 or T-19002 T-15082 1:1.5 

3.4:1 
8.6:1 
8.6:1 
3.8:1 

2:1 T-15084 
1.5:1 T-15084 
1.6:1 T-15084 
1.5:1 T-15084 

T-15078 or T-19003 
T-15078 or T-19008 
T-15078 or T-19003 
T-15078 or T-19003 

1.26:1 
1.26:1 
1.6:1 
1.6:1 
3.6:1 
8.5:1 
8:1 

T-15080 
T-15080 
T-16084 
T-15D84 
T-15084 
T-15084 
T-15084 

T-15082 1:1.26 
T-15082 1:1.25 
T-15082 1:1.25 
T-16082 1:.86 

T-15082 1:2 
T-16082 1:2.5 
T-15082 12.5 
T-16082 12.5 
T-15E188 12 
T-16083 1:2 
T-15083 1:2.5 
T-15083 12.5 
T-15083 1:1.25 
T-15083 1:1.26 
T-15083 1:1.4 

R RK-12 100 750 0 8,700 T-11M76 or T-19M16 2A3 6:1 T-151379 or T-19004 T-15082 1:.76  

A RK-18 100 1000 -50 12,000 T-11M76 or T-19M16 *45 T-15D77 or T-19002 T-15082 1:1.76 
Y  12,000 RK-18 100 1000 -50 T-11M76 or T-19M16 2A3 2.441 T-15D79 or T-19004 T-15082 1485  
T RK-31 110 1000 0 13,600 T-11M76 or T-19M17 *45 4:1 T-15079 or T-19004 T-16082 1:12255 

17,000 RK-31 140 1250 0 T-11M77 or T-19M17 *45 4:1 T-15079 or T-19004 T-15082 1  

H RK-81 110 1000 0 T-11M76 or T-19M17 2A3 6:1 T-16079 or T-19004 T-16082 11:::7 
17,000 

...87555 

N RK-52 

E RK-81 140 1250 0 13,600 T-11M77 or T-19M17 2A3 6:1 T-15079 or T-19004 T-15082 1:75  

O RK-52 200 1000 0 T-11M77 or T-19M17 2A3 4:1 T-15079 or T-19004 T-15082 
250 1260 0 7,200 10,000 T-11M77 or T-19M17 2A3 4:1 T-15079 or T-19004 T-15082 1485  

RK-57 300 1250 0 6,700 T-11M77 2A3 T-15078 or T-19003 T-151382 1:1.25 
RK-57 370 1600 -16 8,200 T-11M78 2A3 3.34:1 T-15078 or T-19003 T-151382 1:1.25 

11:48 
RK-58 200 1000 0 6,900 T-11M77 or T-19M17 2A3 3.8:1 T-160 78 or T-19003 T-15082 
RK-58 260 1250 0 9,000 T-11M77 or T-19M17 2A3 3.8:1 T-150 78 or T-19003 T-16082  

H KY-25 
y HY-40 
T HY-40 

• HY-67 
n FIY-61A 
s' HY-51B 
N   

A 

E 

E 

76 800 -9 9,000 
140 800 -28 5,800 
176 1000 -37.5 7,000 

110 800 -9 9,000 
180 1000 -36 7,000 
180 1000 -85 7,000 

T-11M75 or T-19M16 
T-11M77 or T-19M17 
T-11M77 or T-19M17 
T-11M76 or T-19M17 
T-11M77 or T-19M17 
T-11M77 or T-19M17 

2A3 
2A3 
2A3 
2A3 
2A3 
2A3 

6:1 

3.4:1 
3.4:1 

5:1 
4:1 
4:1 

T-15079 or T-19004 
T-15078 or T-19003 
T-15078 or T-19003 
T-16079 or T-19004 
T-16079 or T-19004 
T-16079 or T-19004 

T-15082 1:.75  
T-16082 1:1.25 
T-15082 1:1.25 
T-16082 1:.75 
T-15082 1:.85 
T-15082 1:.85 

HF-100 260 
HF-100 850 
ZB-120 150 
ZB-120 200 
ZB-120 245 
ZB-120 300 
HF-200 500 
HF-200 500 
HF-200 600 

HF-200 500 
HF-200 600 

1500 -62 12,000 T-11M77 2A3 3.2:1 T-16078 or T-19008 T-15082 1:1.25 
1750 -62 16,000 T-11M78 2A3 2.4:1 T-15077 or T-19002 T-15082 1:1.4  

750 
1000 
1250 
1600 
2000 
2500 
2500 
2000 -100 11,200 T-11M78 
2500 -130 16,000 T-11M78 

0 4,800 
O 6,900 
O 9,000 
-9 11,200 

T-11M77 or T-19M17 
T-11M77 or T-19M17 
T-11M77 or T-19M17 
T-11M77 
T-11M78 2A3 1.8:1 T-15076 or T-19001 T-15082 1:1.75 
T-11M78 2A3 2:1 T-15077 or T-19002 T-15082 1:1.75 
T-11M78 2A3 1.8:1 T-15076 or T-19001 T-16082 1:1.76 

2A3 4:1 T-16079 or T-19004 T-16082 1:.86 
2A3 4:1 T-16079 or T-19004 T-15082 1:25 
2A3 4.6:1 T-15079 or T 19004 T-15082 1:.75 
2A3 4:1 T-15D79 or T-19004 T-15082 1485 

-100 
-130 
-130 

11,200 
16,000 
16,000 

**6L6 2.6:1 T-15084 T-15082 1:1.75 
**6L6 2.5:1 T-15084 T-15082 1:1.75 

H HK-24 45 600 0 6,400 T-11M75 or T-19M15 2A3 T-15079 or T-19004 T-15082 1476 
E HIC-24 105 1000 -29 15,000 T-11M76 or T-19M 16 2A3 34..251 T-16078 or T-19003 T-15082 11:11..425 

HIC -54 170 1250 -36 12,500 T-11M77 or T-19M17 2A3 T-15077 or T-19002 T-15082 
I HK 54 200 1600 -45 16,800 T-11M77 or T-19M17 2A3 T-16077 or T-19002 T-15082 1:1.4 N 2.4:1 

7,600 T-11M77 or T-19M17 2A3 21..4%1  T-15076 or T-19001 T-15082 1:2.25 ... HIC-154 200 1000 -155 
11,400 T-15082 12.76 I HK-154 223 1250 -210 T-11M77 or T-19M17 2A3 T-16076 or T-19001 

11::11..7755 Z HIC-254 240 1500 -40 10,000 T-11M77 or T-19M17 2A3 1.2:1  2:1 T-16077 or T-19002 T-15082 
& HIC-254 328 2000 -65 16,000 T-11M7:3 2A3 2:1 T-15077 or T-19002 T-15082 

EIK-254 418 2500 -80 22,000 T-11M78 2A3 1.8:1 T-15076 or T-19001 T-15082 1:1.75 
T-15082 1:125 100 1000 -60 15,000 T-11M76 or T-19M16 2A3 T-15077 or T-19002 K HK-854 

22..26:1 T-15082 1:1.76 A  HK-354 220 1600 -100 T-11M77 or T-19M17 2A3 T-15077 or T-19002 15,000 
1:2.25 HK-354 400 2000 -150 15,000 T-11M78 2A3 1.4:1 T-15076 or T-19001 U T-15082  

11:1..2265 
1:1.4 

319 -25 T-11M77 4-2A3 2.25:1 T-15081 T-15083 1600 10,000 
T-11M78 4-2A3 T-15080 

354E 
F 364E 472 -87.5 11,000 2:1 T-15088 

1485 
Al 354E 595 2000 2600 -60 16,000 T-11M78 1.75:1 T-16080 T-15088 

1485 
A 354F 290 1500 -15 12,000 T-11M77 4-2A3  2.75:1 T-16081 T-15083 
N 354F 445 2000 -22.5 12,000 T-11M78 44--22AA33 2.5:1 T-15081 T-15083 

W-E 242A, 261A, 276A Same aa R.C.A. 211 

;NOTE: This ratio is correct only when the tubes supplying power to the 500 ohm line are of the same type and operated under the same conditions as the driver 
tubes listed under "P-P Driver Tubes." 2A3 driver tubes are operated with 300 plate volts, self biased, unless preceded by 7. 45 driver tubes are operated with 
276 plate volts, self biased, unless preceded by *. t2A3 driver tubes are operated with 800 plate volts, fixed bias. *45 driver tubes are operated with 250 plate volt», 

self biased. **6L6's with 16.6% feed-back, 400 volts plate, 300 volts screen. 
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FILAMENT (F) TRANSFORMERS 

Type 
No. 

1111 Improved voltage regulation and minimum heat rise have been given prime consideration in the design of these 
units. Ratings given are for continuous operation at full load. 

T-50F61 $2.10 115 2.5 Ct. 3.5 
* T-19F88 2.40 115 2.5 Ct. 10 1600 2B 2% 2% 1% 2% 1 

5.25 15 1600 2B 2% 2% 2% 2 1% T-19F 75 2.70 115 2.5 Ct. 5 
12.5 7500 2B 2% 3% 2% 3 2  T-19F89 2.70 115 2.5 Ct. 

10 25 1600 2B 2% 3% 2% 3 2 * T-19F90 3.60 115 

2.5 Ct. 10 25 7500 3C 2 T-64F33 7.20 105/110/115 2.5 Ct. 10 1% 2% 2% 3 4 2% 

T-19F82 6.00 115 2.5 Ct. 15 25 7500 2N 3% 2% 3% 3% 4 4% 
T-63F99 3.90 115 5 Ct. 4 45 10000 3C 3% 1% 3% 2% 4 4 

* T-19F83 2.70 115 5 Ct. 5 20 1600 2D 2 % 1% 2% 3 3 8 2,1 
30 1600 2B 2% 3% 2% 3 2  T-19F84 3.30 115 5 Ct. 

8 45 1600 3C 2 * T-19F85 4.80 115 5 Ct. 13 1% 2% 2% 3 2% 

T-19F86 6.60 115 5 Ct. 21 75 1600 3C 3% 1% 3% 2% 4 4 
120 1600 3C 3% 23% 3% 2% 4 4  T-74F23 6.00 105/110/1 15 5 Ct. 13  

* T-74F24 10.20 105/110/115 5 Ct. 21 75 1600 2D 3% 1% 3% 3% 4 4% 

T-19F91 3.00 115 5.25 Ct. 4 125 1600 2D 2% 1% 3% 3% 4 5% 
25 1600 3C 2 1% 2% 2% 3 2% T-19F92 4.20 115 5.25 Ct. 13  

* T-19F80 1.60 115 75 1600 3C 3% 1% 3% 2% 4 4 
.6.3 Ct. 1 7 1600 2B 2 * T-19F81 1.80 115 6.3 Ct. 2 2% 1% 1 % 

* T-19F97 2.10 115 14 1600 2B 2% 2% 1% 23 1 
6.3 Ct. 3 21 1600 2B 2% 2% 2% 2 1% T-61 F85 2.70 115 6.3, 5, 2.5 2.5 3   

T-73F60 4.80 105/110/115 6.3 Ct. 5 18 1600 3E 3 % 3% 2% 21 1% 
* T-19F98 3.30 115 6.3 Ct. 6 36 1600 2D 2% 1% 2% 2% 3 3% 

47 1600 3C 2*  T-19F99 4.20 115 6.3 Ct. 10 1% 2% 2% 31 2% 
* T-19F93 3.00 115 7.5 Ct. 4 73 1600 3C 3% 1% 3% 2% 4 4 

1% 2% 2% 31 2% * T-19F94 3.60 115 7.5 Ct. 8 34 1600 3C 2 

T-92F20- 6.30 115 7.5 Ct. 67 1600 3C 2% 2% 3 2% 3 4 
8 T-19F95 3.30 115 10 Ct. 4 68 1600 2D 3% 2 3% 3% 4 4% 

* T-19F96 4.20 115 10 Ct. 8 1% 2% 2% 31 2% 48 1600 3C 2 

T-64F14 6.00 105/110/115 10 Ct. 8 92 1600 3C 2% 2% 2% 2% 3 4 
T-19F87 7.50 115 10 Ct. 90 1600 2D 3% 2 3% 3% 4 5  

12 140 1600 3C 3% 2% 3% 3% 4 6% 
FOR EXCITER LAMP  

List 
Price 

R.M.S. Mtg. Centers Dimension Primary Secondary Sec. Pri. Test Mtg. 
Volts Volts   Wt. 

Amps. V.A. Volts Fig. Width Depth W. D. ff Lbs. 

SINGLE SECONDARY 

T-64F38 $7.20 110/115/120 8.5 

T-11F59 $9.00 
T-11F63 11.40 
T-11F55 15.00 
T-11F60 9.60 
T-11F62 10.20 
T-11F64 12.00 
T-11F53 10.20 
T-11F61 27.00 
T-11F54 24.00 

1111111111111e 

4 35 1600 3C 2% 1% 3 2 3 3  

SINGLE SECONDARY - C.H.T. SERIES 

C.H.T. filament transformers are conservatively designed to operate continuously at full rated load with su erior 
voltage regulation and minimum temperature rise. 

105/115 
105/115 5 Ct. 5 Ct. 5 30 2000 3U 2% 2% 3 3 3% 5 

13 70 2000 3U 3% 3% 4% 3% 4% 7,1,2 105/115 5.25 Ct. 29  

105%115 6.3 Ct. 5 130 2000 3U 3% 3% 4 4% 5% 14 
8 35 2000 3U 2% 2% 3 3 3% 5% 105/115 7.5 Ct.  

105/115 10 Ct. 10 65 2000 3U 3% 3% 4% 3% 4% 6 
105/115 2.5 Ct. 10 110 2000 3U 3% 37,K 4% 4% 5%9% 
105/115 2.5 Ct. 90 25 7500 3U 3% 3% 4% 3% 4% P.4 
105/115 5 Ct. 55 15,000 3U 4% 4% 53 OA 6% 14 

20 110 10,000 3U  43'ÇI 4% 534 6% 6% 15  
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Dimensions 

Type 
No. 

List 
Price 

FILAMENT (F) TRANSFORMERS 
Recommended for complete filament requirements of transmitters or amplifiers. Improved appearance and protection 

of coils from mechanical injury are affosded by mechanical shields. 

Primary 
Volts 

T.-19F76 69.70 

R.M.S. Mtg. Centers 
See. Pri. Test Mtg. Wt. 

Sec. Volts Amps. V.A. Volts Fig. Width Depth W. D. H. Lbs. 

MULTIPLE SECONDARIES— "19" SERIES 

115 Sec. 1-5 V. — 3 67 
See. 2-7.5/6.3/5 6 

T-19F77 9.90 

1600 2G 2% 2% 3% 3 % 4% 4% 
1600 
1600 2G 3 
7600 
1600 

115 Sec. 1-5 V. 3 133 
Sec. 2-2.5 V. Ct. 10 
Sec. 3-10/7.5/6.3/5 8 

115 Sec. 1-2.5 V. Ct. 10 45 7500 2G 2% 2% 3% 33/8 4% 5 

2% 3% 3% 4% 7 

T-19F78 6.90 
Sec. 2-5 V. 8 1600 

T-19F79 8.10 115 Sec. 1-6.3 V. Ct. 3 133 1600 2G 2% 2% 3% 3% 4% 6 
Sec. 2-10/7.5/6.3/5 10 1600 

T-79F84 5.70 115 Sec. 1-2.5 V. Ct. 3.5 
Sec. 2-5 V. Ct. 3 
Sec. 3-6.3 V. Ct. 3 

48 1600 2G 2% 2% 3% 3Y8 4% 4% 
1600 
1600 

T-11F57- $16.50 

MULTIPLE SECONDARIES—C. H. T. SERIES 

105/115 Sec. 1- 10 Ct. 8 170 2000 3K 3% 4 % 5% 5% 6% 15 
Sec. 2- 10 Ct. 4 
Sec. 3-6.3 Ct. 3 
Sec. 4-5 Ct. 3  

T-11F58- 18.00 105/115 Sec. 1-7.5 Ct. 6.5 120 2000 
See. 2-7.5 Ct. 3.25 
Sec. 3-6.3 Ct. 3 
Sec. 4-5 Ct. 3 

3K 3% 4 % 5% 5% 6% 13% 

TAPPED SECONDARIES— C. H. T. SERIES 

T-11F50 $10.80 
T-11F51 13.20 
T-11F52 15.90 
*Not center tapped. 

105/115 7.5/6.3/5•/2.5 Ct. 6.5 55 2000 3U 3% 
105/115 10/7.5/6.3 Ct. 8 90 2000 3U 3% 
105/115 11/10/7.5 Ct. 10 125 2000 3U 3% 

3% 
3% 
3% 

4% 3% 4% 6% 
4% 3% 4% 7% 
4% 4% 5% 13 

FILAMENT CORRECTOR AUTOTRANSFORMERS 
To compensate for variations in line voltage or for drop in filament leads. Correct filament voltage at the tube is made possible. 

Type 
No. 

T-18V24 
T-18V25 

List Capacity Filament 
Price Power Watts 
$2.70 

Primary 
Taps 

60 105/110/115/120/125V. 
4.80 150 106/110/115/120/125V. 

Mtg. 
Fig. 
2E 
2E 

Mtg. Centers Dimensions 

Width Depth 
2% 
2% 

Wt. 
W. D. H. Lbs. 
2% 2% 2% 1  
3% 21 3 1% 

No. 344E—Transmitter Guide 
15e Postpaid 

Another Thordarson publication produced 
for the amateur operator. Complete 
description and details on practical types 
of transmitters and short wave apparatus. 
Schematic diagrams, pictures and parts 
lists of 12 new, modern transmitters from 
10 to 1000 watts including an all-band A.C.-
battery, emergency portable unit and a 5-10 
meter mobile transmitter. Also ask for free 
catalog sheet SD464 describing 6 new, 
modern and economical to build, trans-
mitter kits. 

No. 340— Complete Transformer 
Manual . . . 35c Postpaid 

The Thordarson Transformer Manual is 
a complete book, containing the Replace-
ment Transformer Encyclopedia and Ser-
vicing Guide, the Transmitter Guide, and 
the Sound Amplifier Guide, plus current 
Thordarson catalogs. It is bound in a 
strong, attractive blue and orange cover 
with loose leaf arrangement, giving the user 
opportunity to keep the Manual up-to-date 
by adding later Thordarson releases. This 
book has proven to be most popular in the 
technical library. 
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MODULATION (M) TRANSFORMERS 

To couple the plate or plates tit an audio output stage to a Class C R.F. load. 

Type List Ohms Impedance Mtg. Centers Dimensions 
No. Price Tube Type Class Pri.  Max.D.C. Max.Audio Mtg.   

  Wt. Sec. Sec.M.A. Pwr. Watts Fig. Width Depth W. D. H. Lbs. 

MODULATION TRANSFORMERS FOR SPECIFIC APPLICATIONS 

High efficiency, quiet operation and good frequency characteristics have been attained in this series ut transformers by thorough engineering 
and careful construction. These units are designed for specific tube types. Larger modulation transformers are available on spec al order. 

Please consult the Thordarson Sales Engineering Department concerning special requirements. 
T-67M69 $3.30 1-19 B 10,000 2,700 50 10 2F 2% 2% 2% 2% 1% 

* T-17M59 3.30 1-6A6,  
6N7 or 53 B 10,000 3,000 100 10 2F 2% 3% 2% 3' 2 

3,750/4,500  
T-64M26 7.20 2-46 or 59 B 5,800 5,000 100 

2-250 AB 40 2D 3% 2 3% 3% 4 5 10,000  
T- 19M21 - 8.40 2-TZ-20 B 10,000 

3,750 200 75 2N 3% 2% 3% 3% 4 7 
6,600 150  

T- 19M22- 12.00 2-809 B 8,400 5,000 200 
2-RK-12 B 7,850 160 100 2N 3% 2% 4% 4 6% 13% 

T-84M70 12.00 2-6L6 AB 3,800 2,500 250 
2-35T B 5,000 200 75 2D 2% 2% 3% 4% 4% 10 
4-210 B 7,500 150  

T-14M49 21.60 2-TZ-40 B 6,900 2,850 350 
4,500 300 175 2Q 6% 3% 7% 5% 6..,g 20 

6,500 235  
T-82M25 51.00 2-805, B 9,000 4,000 500 

HD-203A, 822 650 2Q 8% 4% 9% 7% 7% 47 5.000/8,000 

GRID MODULATION TRANSFORMERS 

T-67M73- $4.20 1-42, 46, 6F6, Triode A 6,300 5,400 32 10 2D 2 % 1% 2% 2% 3 % 2% 
T-67M74- 5.40 P.P. 45-2A3  

AB 5,000 5,000 60 20 2D 2 14 I n  2% 2% 3% 3% 

MATCHING LINE TO R. F. LOAD MODULATION TRANSFORMERS 

This popular series is designed for direct connection to 500 ohm output terminals of a receiver or amplifier. 200 ohm tap is also provided 
on type T-83M22. 

Type List Pri. Mtg. Centers Dimensions 
Max. D.C.Max. Mtg.   No. Price Ohms Secondary Ohms Load   Wt. 

T-73M52 $27.00 500 5,000/6, Sec. M.A. Watts Fig. Width Depth W . D. H. Lbs. 
000/7,000/8,000/9,000/10,000 215 80 2Q 6% 3% 7% 5% 6% 21  

T-83M22 13.80 500/200 5,000/6,000 / 7,000 ' 8,000 9.000/10,000 150 30 2N 2% 2% 3% 3% 4% 8  

THORDARSON OSCILLOSCOPE KIT 
Accurately designed circuit uses a 913 tube. Magnifying lens gives clear 2" image and small over 
all size of unit makes it ideal for relay rack of servicemen and for amateur and experimental 
uses. Circuit diagram, description and complete parts list given in catalog bulletin SD-266. 

Type List 
No. Price 

Description 

T-11K99 $18.00 Foundation Unit (Consists of punched chassis, panel, light shield, 
etched panel, ventilated cabinet and 2" magnifying lens with retainer 
ring, also complete circuit, constructional and operating data.) 
In addition to the foundation unit, one T-92R33 power transformer 
(see page 19) and one T-74C30 filter choke (see page 8) are required. 
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UNIVERSAL AND MULTI-MATCH 
The radio amateur or experimenter regularly makes changes in 
equipment to take advantage of new circuits and tubes. To enable 
quick and accurate matching of various tube loads without chang-
ing transformers, and to assure peak transformer performance while 
testing new tubes or making circuit changes, these Universal and 
Multi- Match transformers are made available. A complete table 

MODULATION (M) TRANSFORMERS 
of driver and modulator combinations on pages 12 and 13 makes 
easy the selection of the proper driver or modulation transformer. 

Larger modulation transformers are available on special order. 
Please consult the Thordarson Sales Engineering Department 

concerning special requirements. 

"19" SERIES UNIVERSAL MODULATION TRANSFORMERS 

Type 
No. 

* T-19M13 
* T-19M14 

T-19M15 
T-19M16 
T-19M17 

List 
Price 
55.70 
9.90 
14.40 

Capacity 
Watts 

15 
30 
60 

20.40 100 
33.00 250 

Pri. M.A. 
Each Side 

50 
75 
125 
175  
225 

Secondary M.A. Mtg. Centers Dimensions 
Mtg.   Wt. 

Parallel Fig. Width Depth W. D. H. Lie. 
100 4D 2% 3% 2;4 3 2 
150 2N 3% 1% ea 3 Ys 4 • 4 3.,:! 

250 2N  3% 2% 3% 374 4 634 
350 2N  3% 2% 4% 4% 6% 1234 

5% 6% 30% 

Series 
50 
75 
125 
175 
225 450 2Q M 3% 8%2 

C. H. T. MULTI-MATCH MODULATION TRANSFORMERS 
*Feature Thordarson Switchboard Plug-in terminal board for quick and accurate matching of tube loads. 

T-11M74 
*T-11M75 
*T-11M76 
*T-11M77 
*T-11M78 

$13.20 
15.30 
27.00 
36.00 
72.00 

40  
75 
125 
300 
500 

100 80 160 4U5 3% 3% 4% 4% 4% 7% 
145 
210 
250 
320 

145 
160 
250 
320 

290 
320 
500 
640 

4U* 
4U* 
4U* 
3P 

3% 

5% 
3 

3% 
4% 

10% 

4% 
b% 

4% 4% 9 
534 6% 18 
7% 7% 30 
13% 67/8 54 

C. H. T. MULTI-MATCH CATHODE MODULATION TRANSFORMERS 
Audio power is 10% of the Class C input. R. F. efficiency is 44%. With the exclusive Thordarson Switchboard Plug-in Terminal Board. 

T-11M69 $10.80 16 5,000, 7,000, 10,000 80 to 2,000 300 4U 3% 3% 4% 3% 3% 3  
T-11M70 15.00 40 3,000, 6,600,10,000 80 to 2,000 400 4U 3% 4% 4% 4% 5% 7  

T-11M71 18.00 100 6.000, 8,000,10,000 80 to 2,000 600 4U 3%  4% 4% 4% 5% 10  

STATIC LJG SKIELD 
FASTENING SCILESYS 

GROMMET FOP 
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PARE. 

TERMINAL WARD 
INSULATION 

MGR mea-uure 
ALLOY MAGNETIC 
SM. NON NAG 
MIL SEPARATORS 

1111ELD CASE. 

Cross section view 
Multi-shield Audio Trans forme, 

THORDARSON BROADCAST UNITS 
CATALOG No. 500-F 

SEINTOACING 
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„rout SA 'A'S EV; 
ILY TIMID 

satrw MU.) 
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- • 
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g 

PEAMIAIILLOT AL 
LOY MAGNETIC 
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ASSOCIATE II IGN 
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LOT MAGNETIC 
COVERS TOR ISIL 
XCIPIC SHIELDS 

See Bantam, Incher and Major 
Series listed on pages 6 and 7. 

The same high quality transformers that have been made to the special requirements 
of discriminating engineers, broadcast stations and laboratories are now available as 
stock catalog items. Thordarson offers a complete line of transformers and chokes for 
broadcast use, each capable of meeting and surpassing the most rigid broadcast toler-
ances. Audio transformers perfectly designed and manufactured to assure uniform 
frequency response are listed. Filters, line equalizers, many types of filament trans-
formers and filter reactors, plate transformers, modulation transformers and reactors 
round out an unusually complete line of broadcast components. Station engineers, 
experimentors, laboratories or air-craft equipment manufacturers and engineers are 
urged to secure a copy of catalog 500.F — FREE. 
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PLATE SUPPLY (P) TRANSFORMERS —"19" SERIES 
Supply the voltage potential between cathode and anodes of vacuum tubes in a rectifier circuit. Thordarson plate transformers 

are rated in D.C. voltages from a two section filter which includes the voltage drop through the rectifier tubes. Designed especially for Amateur Short Wave or experimental . 
.....,...........,.........lcuattig is proviaea between 

and secondary windings. primar, 

Type 
No. 

List 
Price 

Primary 
Volts 

Sec. A.C. 
Load Volts 

D.C. 
Volts 

Bias D.C. Pri. 
Tap M.A. V.A. 

Mtg. 
Fig. 

Mtg. Centers Dimensio 
Wt 
Lbs Width Depth W. D. H. -19P54 $7.20 115 560-0-560 400 150 115 2G 3 2% 3% 3% 7 -19P55 7.80 115 660-0-660 

550-0-550 
500 
400 

30 V. 250 200 2G 3 3% 33/1 4% 
4. 
4% 8 

-84P60 9.00 115 515-0-515 400 30 V. 250 190 2G 3 4 3% 4% % 11% -19P70 

T- 19P57 

T-19P58 

13.80 115 900-0-900 
605-0-605 

750* 
400 

100 
225 

260 2G 3 3% 3% 4% % 11% 
10.20 115 1075-0-1075 

500-0-500 
1000* 
400 

125 
150 

245 2G 3 3% 3% 4% % 10% 
18.00 115 1200-0-1200 

900-0-900 
1000* 
750 

200 
150 

500 2G 3% 3% 4% 5% % 19 
-19P71 16.80 115 1325-0-1325 

595-0-595 
1250* 
400 

125 
200 

320 2G 3 4% 3% 5% 13 
-19P56 8.40 115 900-0-900 

800-0-800 
750 
600 

225 260 2G 3 3% 3% 

1% 

4% % 10 
-19P69 18.00 115 1180-0-1180 

900-0-900 
1000 
750 

300 430 2G 3% 3% 5% 6% % 20 
-19P59 21.00 115 1560-0-1560 

1250-0-1250 
1250 
1000 

300 550 2K 4% 3% 5% 7% % 26% 
-19P60 25.20 115 1875-0-1875 

1560-0-1560 
1500 
1260 

300 620 2K 5% 4% 6% 7 % % 29% 
-19P61 27.00 115 2125-0-2125 1750 

1875-0-1875 1500 
* T-19P62 32.10 115 2420-0-2420 2000 

2125-0-2125 1750  
T-19P65 37.20 115 3000-0-3000 2500 

2420-0-2420 2000  
* T-19P63 30.90 115 1560-0-1560 1250 

1265-0-1265 1000  
* T-19P64 35.70 115 1875-0-1875 1500 500 1130 2K 5% 6 

1560-0-1560 1250 6% 9% 6!4,, 43% 
T-19P66 49.80 115 2125-0-2125 1750 

1875-0-1875 1500 500 1185 2K 5% 4% 6% 7% 9,g 45% 

T-19P67 60.00 115 2450-0-2450 2000 
2125-0-2125 1750 500 1380 2K 5% 494 6% 7% 9?¡ 51 

T-19P68 70.20 115 3000-0-3000 2500 
2450-0-2450 2000 500 1760 2K 5% 5% 6% 8% 91,11g 61 

*These transformers designed for double rectifiers and will deliver both secondary ratings simultaneously. If only the lower voltage 
taps are used the current rating is equal to the current rating of both windings. 

POWER (R) TRANSFORMERS 

300 745 2K 5% 4% 6% 7% 6% 31% 

300 860 2K 5% 5 6% 7% 6Vi 34: « 

300 1195 2K 5% 6 6% 9 % 6j 44 

500 925 2K 5% 514 6% 8% 6% 38 

TELEVISION POWER TRANSFORMERS 

R.M.S. Mtg. Centers Dimensions Type List Kinescope Test Mtg.   
No. Price Tubes Secondary Volts Fig. Width Depth 

T-17R32 $12.30 5" No. 1 — 2300V AC 3000V DC 7500 2G 2% 2% 
No. 2 — 2.5V at 2A 
No. 3 — 2.5V at 2A 

T-17R33 20.40 9" No. 1 — 4500V AC 6000V DC 10,000 2G 2% 3% 3% 3% 4% 6% 
No. 2 — 2.5V at 5A 
No. 3 — 2.5V at 2A  

For suitable filter reactor, see listing of chokes on page 8. (See T-17C40)  

  Wt. 
W. D. 1-4 Lbs. 
3% 3% 4% 4% 
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PLATE SUPPLY (P) TRANSFORMERS C. H. T. SERIES 
Will operate continuously under full rated load conditions with excellent regulation and with minimum temperature rise. 

Cases are compound filled for complete coil protection. 

Type List Primary Sec. A.C. D.C. 
No. Price Volts Load Volts Volts 

T-15P11 $16.80 115-230 665-0-665 500 
535-0-535 400 

T-15P12 19.20 115-230 835-0-835 
655-0-655 

T-15P13 28.80 115-230 945-0-945 
770-0-770 

T-15P14 36.00 115-230 1225-0-1225 
945-0-945 

T-15P15 42.00 115-230 1450-0-1450 
1190-0-1190 

T-15P17 45.00 115-230 1815-0-1815 
1535-0-1535 

D.C. Pri. 
M.A. V.A. 
200 160 

Mtg. 
Fig. Width Depth W. D. H. Lbs. 
311 3% 3% 4% 4% 5% 15% 

Mtg. Centers Dimensions 
Wt. 

* T-15P19 81.00 115-230 2950-0-2950 
2365-0-2365 

T-15P16 63.00 116-230 1540-0-1540 
1255-0-1255 

T-15P18 84.00 116-230 2130-0-2130 
1845-0-1845 

* T-15P21 114.00 115-230 3440-04440 
2980-0-2980 
2340-0-2340 
1815-0-1815 

650 
500  
750 
600  
1000 
750  
1250 
1000 
1500 
1250 
2500 
2000 
1250 
1000 
1750 
1500 
3000 
2500 
2000 
1500 

200 200 3U 4% 4% 5% 4% 6% 19% 

300 

300 

300 

315 

427 

520 

3U 

3U 

3U 

300 665 3U 

300 1160 3P 

500 875 3P 

500 1210 3P 

5% 5% 6% 7% 7% 31% 

5% 5% 6% 6% 7% 41 

6% 6% 7% 7% 8 51% 

6% 6% 7% 8% 8 55 

3% 10% 6% 12% 9 • 85 

3% 9% 6% 12% 9 81 

3% 10% 6% 13% 9 96 

500 2180 3P 4% 11% 7% 11% 9% 129 

T-15P20 120.00 115-230 2960-0-2960 2500 650 2380 3P 4% 11% 7% 14% 9% 140 
2390-0-2390 2000 

POWER (R) TRANSFORMERS 
Universal Bias Transformen —"19" Series 

Type 
No. 

T-19R31 
T-19R32 

List 
Price  

$11.40 
15.00 

Pri. Secondary 
V.A. D.C. Volts 

Filament 
Secondary  

M.A. V. 

10 to 100 in app. 5 volt steps 200 
100 to 400 in app. 15 volt steps 200 

Mtg. 
A. Fig. 

2N 
2N 

Mtg. Centers Dimensions 

Width Depth W. 
2% 
2% 

D. 
3% 3%8 
3% 4% 

Wt. 
H. Lbs. 
4 4 
4% 9% 

C. H. T. Multi-Volt Blas Transformers 
Have the convenient feature of Switchboard plug-in terminal board facilitating changes of voltage. 

T-15R60 $23.40 66 150/135/120/210/100/90 200 5 3 413 3% 3% 4% 4% 4% 6% 
T-15R61 21.00 100 275/260/225/200/175/150 200 5 3 413 3% 3% 4% 4% 4% 8% 
T-15R62 23.40 155 500/450/400/3501300/275 - 200 5 3 4U 3% 4% 4% 4% 5% 15% 

POWER TRANSFORMERS FOR CATHODE RAY TUBES  
Filament Windings 

Type List Volts Rect. 
No. Price D.C. M.A. Fil. 

T-92R33 $5.40 "500 3 6.3V—.9A 
For 913 tube tap-400 15  
T-14R32- 9.00 400 15 5V-2A 

5V-2A Ct. 
For Dumont 24-XH; RCA 902, 913; National 2002 Tubes. 

"With half wave rectification 

Fil. No. 1 Fil. No. 2 
6.3V—.6A 6.3V—.6A 

(No. 3 2.5V-1.4A) 
6.3V—.6A 2.5V-2A 2G 2 % 2% 2% 3% 3% 4 

(No. 3 6.3V—.6A) 

  Mtg. Centers 
Mtg.   
Fig. Width Depth 
2F 3-¡-¡ 

Dimensions 
  Wt. 
W. D. H. Lbs. 
3% 3% 3% 3% 

No. 352 Replacement Transformer Encyclopedia. Free 

Thordarson Replacement Transtormer Encyclopedia No. 352 indicates proper transformer and choke 
replacement for receivers listed in Rider's Manuals. This handy, useful time-saver, originated by Thordar-
son, is now used by good service engineers the world over. In addition, it contains electrical and physical 
characteristics of all transformers and chokes listed in the Guide. Also included is a convenient table 
for choosing the correct output transformer for each application. 
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Secondary Filament Windings 
Mtg. Centers Dimensions Type List Pri. A.C. D.C.  

No. Price V.A. Load Volts M.A. Rect. Fil. Fil. No. 1 Fil. No.2 Mtg.   Wt. 
* T-13R19 $3.60 45 240-0-240 40 Fil. No. 3 11g. Width Depth W. D. H. Lbs. 

5V-2A 6.3V-2A Ct. 
* T-13R11 3.90 60 290-0-290 50 3A 2% 2% 3 2% 2% 2% 

5V- 3A 6.3V-2A Ct. 
T-13R20 4.50 60 305-0-305 70 3A 2% 2% 3 2% 2% 3% 

5V-2A 6.3V-3.5A Ct. 
* T-13R12 4.50 65 350-0-350 70 3A 2% 2% 3 2% 3% 3% 

5V-3A 6.3V-2.5A Ct. 
* T-13R 13 5.40 90 350-0-350 90 3A 2% 2% 3 2% 3% 3% 

5V- 3A 6.3V-3.5A Ct. * T-13R14 6.00 115 350-0-350 120 3A 3% 2% 3% 3% 3% 5% 
5V- 4A 6.3V-4.7A Ct. * T-13R15 6.90 140 375-0-375 150 3A 3% 2% 3% 3% 3% 5% 
5V- 4A 6.3V-5A Ct. * T-13R16 7.80 180 400-0-400 200 3A 3% 3 4% 3% 3% 6% 
5V-4A 6.3V-5.14A Ct. 

T-13R17 5.10 85 300-0-300 60 3A 3% 3 4% 3% 3% 7% 
5V-3A 6.3V-2.5A Ct. 2.5V-7.5A Ct. T-13R18 6.00 115 350-0-350 90 3A 2% 2% 3% 2% 3% 4% 
5V-3A 6.3/2.5-3.5A Ct. 2.5V-9A Ct. T-13R08 6.00 105 350-0-350 90 3A 3% 3 4% 3% 3% 5% 
5V-3A 6.3V-3.3A Ct. 2.5V-6A Ct. T-13R09 7.50 160 375-0-375 180 3A 3% 2% 3% 3% 3% 5% 
5V-3A 6.3V-3.3A Ct. 2.5V-6A Ct. 

T-13R00 5.40 70 275-0-275 70 3A 3% 3 4% 3% 3% 7% 
5V-3A 5V-.5A Ct. 2.5V-10.5A Ct. * T-13R01 4.20 60 325-0-325 40 3A 2% 2% 3% 2% 3% 4 
5V-3A 2.5V-4A Ct. 

* T-13R02 4.50 60 350-0-350 50 3A 2% 2% 3 2% 23% 3% 
5V-3A 2.5V-7.25A Ct. 

* T-13R03 5.10 75 350-0-350 70 3A 2% 2% 3 2% 2% 3% 
5V-3A 2.5V-9A Ct. 

T-13R04 6.00 115 350-0-350 100 3A 2% 2% 3% 2% 3% 4 
5V- 3A 2.5V-12.5A Ct. 

* T-13R05 6.00 110 350-0-350 70 3A 3% 2% 3% 3% 3% 5% 
5V- 3A 2.5V-9A Ct. 2.5V-3.5A Ct. * T-13R06 6.90 130 350-0-350 120 3A 3% 2% 3% 3% 3% 5% 
5V-3A 2.5V-12.5A Ct. 2.5V-3.5A Ct. T-13R07 7.20 140 400-0-400 110 3A 3% 3 4% 3% 3% 6% 
5V-3A 2.5V-15A et. 2.5V-3.5A Ct. 3A 3% 3 4% 3% 3% 6% 

AMPLIFIER, TRANSMITTER AND REPLACEMENT- Half Shell or Flush Mounting 

Lugs are brought out through solder terminals facilitating circuit changes for the experimenter. 
T-60R49 $3.60 30 280-0-280 30 5V-2A 2.5V-3.5A Ct. 
T-50R03- 3.90 75 350-0-350 80 2H 2% 2% 2% 2 2  

5V- 2A 2.5V-12A Ct. 
T-63R63- 3.90 75 350-0-350 80 2H 3% 2% 3% 3% 3% 5% 

5V-2A 2.5V-9A Ct. 2.5V-3A Ct. * T-70R20 3.90 45 300-0-300 50 2H 3% 2% 3% 3% 3% 5% 
5V-2A 6.3V-2A Ct. 

T-70R21 5.40 70 350-0-350 70 5V- 2A 2 2H 2% 3;¡ 2% 2 3  
.5V-IA Ct. 6.3V-3A Ct. 2H * T-75R47 5.70 85 340-0-340 125 2% 4 3% 24 4% 

5V-2A 6.3V-2A Ct.  
2H 2% 4 3% 2 6  

POWER (R) TRANSFORMERS 
To furnish plate and filament voltage requirements of amplifiers, receivers and exciter stages of transmitters. 

UNIVERSAL REPLACEMENT POWER TRANSFORMERS - "13R" SERIES 

The choice of servicemen in all parts of the world because of the universal adaptability to receiver replacement, both e,ectrically 
and mechanically. Adjustable mounting brackets permit flush, vertical or horizontal mounting. Replacement recommendations 

are given in Thordarson Replacement Transformer Encyclopedia No. 352. 

VIBRATOR POWER TRANSFORMERS 
For operation with a vibrator from a six volt battery source. 

Secondary Type List 

No. Price D.C. Volts to Filter M.A. 
* T-14R33 $3.60 225 40 
* T-14R34 4.20 250 50 

* T- 1 4R35 4.50 260 60 

T-14R36 5.70 285 75 
T-14R37 6.00 350 75 
T-14R38 6.90 320 100 

* T- 1 4R39 3.30 150 40 

Mtg. 

Fig. Width Depth W. D. H. 

3C 2% 1% 2% 2% 3% 

3C 2% 2% 2% 2% 3% 
3C 2 2% 2% 2% 3% 

3C 2 2% 2% 3% 3% 

3C 2 2% 2% 3% 3% 

2G 2% 2% 3% 3% 4% 

2B 2% 2% 2% 2%  

* T- 1 4R40 UNIVERSAL 115 VOLT A. C. OR 6 VOLT D. C. VIBRATOR POWER TRANSFORMER 

$9.00 350 D. C. (4 1.35 Ma. Fil. 6.3 @ 4.75 Amp. 2G 3  3% 3% 4 4% 8 
54 
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Mtg. Centers Dimensions 
Wt. 
Lbs. 
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POWER (R) TRANSFORMERS - Amplifier, Transmitter and Replacement  
Secondary Filament Windings Mtg. Centers Dimensions 

Type List Pri. A.C. D.C. Bias   Mtg.    Wt. 
No. Price V.A. Load Volts M.A. Tap Rect. Fil. Fil. No. 1 Fil. No. 2 Fil. No. 3 Fig. Width Depth W. D. II. Lbs. 

o 

o 
* T-67R97 $5.10 55 115 V.D.C. @ 50 to 250 5V-3A 

T-92R53 6.90 120 300 V.D.C.  
*Not oimultanenuo-for 2A3's or 8A3's Fil. 

T-56R01 $6 90 60 325-0-325 70 

FULLY SHIELDED - UPRIGHT MOUNTING 

Leads are brought out through an opening in the base. 

5V-2A 2.5V-3A Ct. 1.5V-1A 5V-.5A Ct. 2G 2% 2% 3% 3% 4% 5% 
1.5V-4A  

1-56R02- 5.10 70 350-0-350 70 5V-2A 2.5V-9A et. 2.5V-1.5A Ct. 2G 2% 2% 3% 3% 4% 6  
T-56R03 8.10 85 350-0-350 105 5V-3A 2.5V-3A Ct. 2.5V-1.75A Ct. 1.5V-5A 2G 3 2% 3% 3% 4% 7% 

1.5V-1A  

T-56R05 8.10 115 350-0-350 110 5V-3A 2.5V-9A Ct. 2.5V-3A Ct. 2.5V-3A Ct. 2G 3 2% 3% 3% 4% 7% 

T-37R70-C- 9.00 95 350-0-350 80 5V-2A Ct. 3V-10A Ct. 5V-2.5A Ct. 2G 2% 3% 3% 3% 4% 6% 
For Sparton Models 235, 589, 593, 600 Series, 737, 931 and other receivers using Kellogg and other 3V tubes. 

* T-70R78 5.10 60 340-0-340 55 5V-2A 6.3V-1.5A Ct. 
T-17R34 6.30 90 300-0-300 125 5V-2A 6.3V-4.8A Ct. 
T-17R35 4.20 60 290-0-290 50 5V-3A 6.3V-2A Ct.  
T-17R36 4.80 65 350-0-350 70 5V-3A 6.3V-2.5A et. 
T-17R37 5.70 90 350-0-350 90 5V-3A 6.3V-3.5A et. 
7-17R38 6.30 115 350-0-350 120 5V-4A 6.3V-4.7A et. 

* T-70R61 5.70 60 385-0-385 70 5V-2A 6.3V-2.5A Ct. 

* T-70R62 7.50 110 350-0-350 145 5V-3A 6.3V-4.5A et. 
* T-92R21 9.00 150 389-0-389 200 5V-3A 6.3V-5A et. 

* T-17R30 10.20 200 370-0-370 280 5V-3A 6.3V-7A Ct.  
T-17R31 15.00 300 430-0-430 325 5V-6A 6.3V-8A et. 
T-74R28 810 105 440-0-440 125 38V 5V-3A 6.3V-3.3A et. 

2.5V-3A 

* T-87R85 9.00 145 330-0-330 160 77V 5V-3A 6.3V-2A et. 2.5V-5A Ct. 
5V-2A 

2G 2% 2% 3% 2% 4% 4 

2G 2% 2% 3% 3% 4% 5% 
4G 2 1% 2% 3 3Y8 334 
4G 2 2% 2% 3% 3% 3% 
2G 2% 2% 3% 3% 4% 5% 
2G 2% 2% 3% 3% 4% 5% 
2G 2% 2% 3% 3% 4% e.¡ 
2G 3 3% 3% 3% 4% 8% 

2G 3 3% 3% 4% 4% 9 
2G 3 3% 3% 4% 4% 9% 

2G 3 3% 3% 4% 4% 13% 
2G 3 2% 3% 3% 4% 8 

2G 3 3% 3% 3% 4% 8% 

T-68R26 8.70 160 550-0-550 150 5V-3A 7.5V-2.5A Ct. 2.5V-5A et. 
T-69R35 8.10 135 390-0-390 200 5V-3A 6.3V-3A et. 

* T-75R50 9.30 160 435-0-435 250 80V 5V-3A 6.3V-1.5A Ct. 2.5V-10A et. 
2.5V-3A 

T-83R82- 12.00 200 740-0-740 140 150V 5V-3A 7.5V-2.5A Ct. 
2.5V-3A 

T-83R85 15.00 290 740-0-740 200 150V 5V-3A 7.5V-5A Ct. 
325-0-325 2.5V-3A 

2G 3 3% 3% 4% 4% 10% 
2G 3 3% 3% 4% 4% 9% 

2G 3 3% 3% 4% 4% 10% 

2G 3 4 3% 4% 4% 11% 

2G 3 4% 3% 5% 4% 13% 

* T-89R28 13.80 250 550-0-550 275 5V-3A et. 6.3V-6A et. 
75 5V-2A Ct. 

2G 3 4% 3% 5% 4% 15 

T-19R30 9.60 170 560-0-560 150 5V-3A 6.3V-3A et. 7.5V-2.5A et. 

C. H. T. POWER TRANSFORMERS 
For amplifiers, transmitters, or deluxe receivers. Designed to operate continuously at full rated load. Cases compound filled for complete coil protection.  

T-15R00 $15.00 140 500-0-500 150 5V-3A 7.5V/6.3-5A 3U 4% 3% 5% 4% 5% 15  
T-15R01 21.00 310 500-0-500 400 5V-6A 6.3V-6A 3U 5% 4% 6% 5% 6% 24% 

T-15R02 15.90 220 750-0-750 200 2.5V-10A 7.5V/6.3-3A 3U 4% 4% 5% 4% 6% 17  
T-15R03 16.50 205 400-0-400 200 5.V-3A 6.3V-3A 2.5V-4A 3U 4% 4% 5 3 4% 6% 19  
T-15R04 9.00 30 255-0-255 25 6.3V-2.1A Ct. 3U 2% 2% 3 3 3% 3  

T-15R05 15.90 150 340-0-340 135 77V 5V-3A 6.3V-4A et. *6.3V-2A Ct. 3II 3% 3% 4% 4% 5% 10 
5V-2A *2.5V-5A et.  

T-15R06 14.70 155 360-0-360 175 5V-3A 6.3V-5A et. 3U 3% 3% 4% 4% 5% 11  
T-15R07 15.90 238 380-0-380 280 5V-3A 6.3V-7A et. 31/ 3% 4% 4% 4% 5% 12  

T-15R08 19.20 253 450-0-450 325 5V-6A 6.3V-8A Ct. 3U 4% 4% 5% 4% 6% 22  

SPEAKER FIELD SUPPLY TRANSFORMERS  

2G 3 3% 3% 4 4% 8% 

4G 3% 

200 5V-3A 4G 3% 

1% 3% 3% 3% 4% 

2% 3% 3% 3% 6% 
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Chete:«9 &aped Tetc.4*teetwilit 

This accurate and convenient table has been com-
piled to facilitate choosing the correct output trans-
former. Two types are offered for most tubes: the 

TUBE 

1A5G.   90 
1C5G  90 

1D8GT  90 

1E7G (1 section)  135 
(2 sections, P-P) 135 

1F4, 1F5G  135 

universal type, which is designed to accominodate a 
wide range of tube and voice coil impeda ces, and 
the specific duty type. 

UNIVERSAL 
PLATE PLATE TYPE 

VOLTS BIAS PLATE LOAD WATTS TRANS.. 
VOLTS M. A. OHMS OUTPUT FORMER 

-4.5 4.0 25,000 .115 
-7.5 7.5 8,000 .240 T-13S38t 

-9.0 5.0 12,000 .200 T-13S38t 

-4.5 7.5 16,000 .290 T-13S38t 
-7.5 *3.5 24,000 .575  
-4.5 

8.0 16,000 .310 T-13838t 1 G5G  90 -6.0 0 8.5 8,500 .250 T-13S38t 1G6G  90 
*1.0 12,000 .675 T-13S38t  

1 J5G  
135 -16.5 0 7.0 13,500 .450 T-13S38t 1J6G 135 

1N6G *5.0 10,000 2.1 T-13S38t 
90 -4.5 3.1 25,000 .100 

T-14S83 
1Q5G, 1Q5GT  90 -4.6 

9.5 8,000 .270 T-13S38t T-14S84 
1S4  45 -4.5 3.8 8,000 .065 T-13S38t T-14S84 
1T5GT   

90 -6.0 6.5 14,000 .170 T-13S38t T-13S43 2A3 (Single Cl. A)  
250 -45.0 60.0 2,500 3.5 T-13S42 T-17S10 (P-P AB fixed bias). . 300 -62.0  

*40.0 3,000 15.0 T-13S41 T-58S72 
(P-P AB self bias)  300 -62.0 *40.0 (C.H.T., T-15S91) 

5,000 10.0 T-13S41 T-67S54 
(C.H.T., T-15S90) 2A5 (Single Cl. A)   

(Single Cl. A)   250 285 -16.5 -20.0 34.0 7,000 3.1 T-13S42 T-13S37 
(P-P Cl. A)  250 -16.5 38.0 7,000 4.5 T-13S42 T-13S37 
(P-P Cl. AB,)  315 -24.0 *34.0 14,000 6.2 T-57S01§ T-67S51 
(P-P Cl. AB,)   375 -21.0 *31.0 10,000 11.0 T-13S41 T-75S75 

*27.0 10,000 19.0 T-13S41 T-75S75 3Q5GT (Fil. par.)   
(Fil. series)   90 -4.5 9.5 8,000 .270 T-13S38t T-14S84 90 -4.5  

4A6G  90 7.5 8,000 .230 T-13S38t T-14S84 
-1.5 *1.1 8,000 1.0 T-13S38t T -14S81 

6A3  260 -45.0  
6A4  180 60.0 2,500 3.2 T-13S42 T-17S10 

-12 .0 22.0 8,000 1.4 T-13S38t T-13S37 
6A5G 260 -45.0  
6A6  60.0 2,500 3.2 T-13S42 T-17S10 

6AC5G 300 0 *17.5 8,000 10.0 T-13S41 T-67S48 

(P-P Cl. B)   250 250 self 0 32 .0 7,000 3.7 T-13S42 T-13S37 

6AL6G  *2.5 10,000 8.0 T-13S41 I'-75S75250 -14.0 72.0 2,500 6.5 T-13S42 -17S10 
6B4G (Single Cl. A)  250 -45.0 -68.0 60.0 2,500 3.2 T-13542 -17S10 (P-P AB fixed bias) . . 325 

*40.0 3,000 15.0 T-13S41 -58S72 
(P-P AB self bias)   325 -68.0 *40.0 (C.H.T., -15S91) 

5,000 10.0 T-13S41 -67S54 
6B5  (C.H.T., -15S90) 
6E6  300 0 42.0 7,000 4.0 T-13542 -13S37 

6F6  250 -27.5 *18.0 14,000 1.6 T-57S01§ -13S40 

6G6G 250 -16.5 34.0 7,000 3.1 T-13S42 -13S37 
180 -9.0 15.0 10,000 1.1 T-13S38t 

6G6G 135  
-6.0 11.5 12,000 .6 T-13S38t  6K6G  315 -21.0 

-18.0 25.5 9,000 4.5 T-57S01§ 6K6G 250  
32.0 7,600 3.4 T-13S42 -13S37 6L6 (Single Cl. A)  

(Single Cl. A)  250 320 -14.0 -20.0 72.0 2,500 6.5 T-13S42 -17S10 
76.0 2,500 8.0 

-17S10 (P-P Cl. A,)  270 -16.5 
*67.5 5,000 18.5 T-67S54 

(P-P Cl. AB,)  319 -23.0 *50.0 (C.H.T., Tr15S90) 
4,300 25.0 1 -17S12 

(P-P Cl. AB,)  400 -25.0 *51.0 (C.H.T., T- 15S91) 
6,600 34.0 T-17S13 

(P-P Cl. AB,)  430 -20.0 (C.H T., T-15S92) 
*47.0 5,500 40.0 T-17S14 

(P-P-Par. Cl. AB,) ... 410 -28.0 (C.H.T., T-15S92) 
*50 .0 3,300 60.0 T-17S15 

(C.H.T., T-15S93) (P-P-Par. Cl. AB:)... 430 -24.5 
*52.0 1,900 120.0 T-17S16 

• Zero signal per plate. t T-14S85 may be used when a transformer w ith lugs is preferred to one with leads. (C.H.T., T-15S94) 
§ T-57S02 may be used when a transformer with leads is preferred to one with lugs. 
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SPECIFIC 
DUTY 
TRANS-
FORMER 

T-14S83 
T-14S84 

T-13S43 
T-14S83 

T-13S43 

T-14S84 

T-81S01 

o 

o 



o 

o 

o 

TUBE 
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SPECIFIC 
DurY 
TRANS-
FORMER 

PLATE 
VOLTS 

BIAS 
VOLTS 

PLATE 
M. A. 

PLATE 
LOAD 
OHMS. 

WATTS 
OUTPUT 

UNIVERSAL 
TYPE 
TRANS-

-FORMER 

6N6G  300 
6N7  300 
6V6 (Single Cl. A)  

(Single Cl. A,)  
(P-P Cl. AB,) 
(P-P Cl. AB,)  

o 
o 

42.0 
*17.5 

7,000 
8,000 

4.0 
10.0 

T-1 3S42 
T-13S41 

T-13S37 
T-67S48 

250 -12.5 44.5 5,000 4.5 T-13S42 
315 -13.0 34.0 8,500 5.5 T-57S01§ 

  250 -15.0 *35.0 10,000 10.0 T-13S41 T-75S75 
306 -20.0 *50.0 8,000 15.0 T-13S41 T-17S11 

(C.H.T., T-15S90) 
6Y6G  135 
6Y6G  200 
6Y7G  180 
6Y7G  250 
6Z7G  135 
6Z7G 180 
7A5 110 
7B5  100 
7B5 250 
7C5  250 

(P-P Cl. Mi l) .. 250 
10  425 
12A5  100 
12A5 180 
12A7  135 
18  250 
19  135 
25A6  95 
25A7G 100 
25AC5GT  180 

(P-P Cl. B)  180 
25B6G 105 
25L6 110 
31  135 
32L7GT.  110 
33  135 
35A5-LT  110 
35L6GT  110 
38  135 
38  250 
41  250 -18.0 
42  250 -16.5 
43  95 -15.0 
45 (Single Cl. A)   250 -50.0 

(P-P Cl. AB,)  275 -56.0 
46 (Single Cl. A Triode)   250 -33.0 

(P-P Cl. B)  400 0 
47  250 -16.5 

(P-P Cl. A)  250 -16.5 
48  96 -19.0 

(P-P Cl. A, Pent.)   125 -20.0 
49 (P-P Cl. B)  135 0 
50 (P-P Cl. A)  450 -84.0 
5006G  136 -13.5 
50L6GT  110 -7.5 
52  110 0 

(P-P Cl. B)  180 0 
53  300 0 
59 (Single Cl. A Triode)   260 

(Single Cl. A Pent.) .   250 
(P-P Cl. B)  400 

70L7-GT 110 
71-A   180 

(P-P Cl. A.)  180 
79  ... 180 
89  250 
182B/482B  250 
183/483  250 
950  135 
See footnote page 22. 

-13.5 
-14.0 
o 
o 
o 
o 

-7.5 
-7.0 
-18.0 
-12.5 
-15.0 
-50.0 
-15.0 
-25.0 
-13.5 
-16.5 
o 

-15.0 
-15.0 

68.0 
61.0 
*3.8 
'5.3 
*3M 
*4.2 
35.0 
9.0 

32.0 
46.0 
*36M 
18.0 

2,000 
2,600 
7,000 

14,000 
9,000 

12,000 
2,500 

12,000 
7,600 
6,000 
10,000 

10,000 

3.6 
6.0  
5.5 
8.0 
2.5 
4.2 
1.4 
.35 

3.4 
4.5 
10.0 

1.6 

T-13S42 T-17S10 
T-13S42 T-17S10 
T-13S42 
T-57S01§ 
T-13S38t 
T-13S38t 
T-13S42 
T-13S38t 
T-13S42 
T-13S42 
T-13S41 
T-57S01§ 
T-13S42 
T-13S42 
T-13S38t 
T-13S42 
T-13S38t 
T-13S42 
T-13S42 
T-13S38t 
T-13S41 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S38t 
T-13S38t 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S41 
T-13S42 
T-13541 
T-13S42 
T-57801 § 
T-13S42 
T-13S41 
T-13S38t 
T-13S41 
T-13S42 
T-13S42 
T-13S42 
T-57S01§ 
T-13S41 
T-13S42 
T-13S42 
T-13S41 
T-13S42 
T-13S42 
T-13S38t 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S38t 

T-67S48 
T-13S40 
T-81S01 
T-13S40 
T-17S10 

T-13S37 
T-89S74 
T-75S75 

o 
o 

-16.0 
-7.5 
-22.5 
-7.5 
-13.5 
-7.5 
-7.5 
-13.5 
-25.0 

17.0 
45.0 
9.0 

34.0 
*5.0 
20.0 
20.5 
27.0 
*2.0 
48.0 
49.0 
8.0 

40.0 
14.5 
40.0 
40.0 
9.0 

22.0 

4,500 
3,300 
13,500 
7,000 

10,000 
4,500 
4,500 
8,000 
4,800 
1,700 
1,500 
7,000 
2,500 
7,000 
2,500 
2,500 
13,500 
10,000 

.8 
3.4 
.55 

3.0 
2.1 
.9 
.770 

2.0 
6.0 
2.4 
2.1 
.185 

1.5 
.7 

1.5 
1.5 
.55 

2.6 

T-13S39 
T-13S39 
T-13S43 
T-13S37 
T-81S01 
T-13S39 
T-13S39 
T-13S37 
T-67S54 
T-14S82 
T-14S82 
T-13S37 
T-17S10 
T-13S37 
T-17S10 
T-17S10 

-28.0 
-18.0 
o 

-7.5 
-40.5 
-40.5 
o 
-25.0 
-35.0 
-65.0 
-16.5 

32.0 
34.0 
20.0 
34.0 
*36.0 
22.0 
'6.0 
31.0 
'31M 
52.0 
*60.0 
*1.3 

'55.0 
58.0 
49.0 
43.0 
*1.5 

*17.5 
26.0 
35.0 
*13.0 
40.0 
20.0 
'20.0 
*3.8 
32.0 
20.0 
20.0 
7.0 

7,600 
7,000 
4,500 
3,900 
5,060 
6,400 
5,800 
7,000 
14,000 
1,500 
3,000 
8,000 
8,000 
2,000 
1,500 
2,000 
10,000 
8,000 
5,000 
6,000 
6,000 
2,000 
4,800 
8,000 
7,000 
6,750 
4,500 
4,500 
13,500 

3.4 
3.1 
.9 

1.6 
12.0 
1.25 

20.0 
2.7 
5.4 
2.0 
5.0 
2.3 
9.2 
3.6 
2.1 
1.5 
5.0 

10.0 
1.25 
3.0 

20.0 
1.8 
.79 

1.6 
5.5 
3.4 
1.35 
1.8  
.450 

T-13S37 
T-13S37 
T-13S39 
T-89S74 
T-67S54 
T-13S37 
T-67S52 
T-13S37 
T-67S51 
T-14S82 
T-58S72 
T-14S81 
T-65S94 
T-17S10 
T-14S82 
T-17S10 
T-81S01 
T-67S48 
T-13S39 
T-13S37 
T-67S52 
T-17810 
T-13S39 
T-33S99 
T-67S48 
T-13S37 
T-13S39 
T-13S39 
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Ê OUTPUT (S) TRANSFORMERS 
For coupling audio power amplifier tubes to a loud speaker voice coil or line. Correctly matching the output tubes to a 

  speaker load is important. Efficiency, frequency response and distortion are affected by this matching. Small, unshie ded types 
are listed for use with receivers where the transformer is usually mounted on the loud speaker frame. Larger shielded types 

have multiple secondary impedances as required in sound amplifiers. C.H.T. output transformers have a greater selection of output imped-
ances, meeting practically all speaker requirements. These units are compound filled and are provided with jacks and plugs to facilitate speaker matching. Tertiary winding included on some types for inverse feed-back connections. Refer to pages 22-23 for complete listing of 
tubes with recommended output transformers.  

Lbs. 

Ohms Impedance 
Type List Mtg. Centers Dimensions 
No. Price Tube Type Class Pri.  Wt, Pri.M.A. Max. Mtg.   

Sec. Per Side Watts Fig. Width Depth W . D. H. 
REPLACEMENT OUTPUT TRANSFORMERS 

T-14S81 $1.50 1-42, 2A5, 6F6 or P-P45, 71 A 7,000 Ct. 3 to 6 40 5 3B 2 
T-14S82 1.50 1-25L6 A 1,500 2% 1% 1% AI 

3 to 6 55 5 3B 2 *T-14S83 1.50 1A5-G, 1E7-G 2h lh lh h 
A 25,000 Ct. 3 to 6 8 5 3B 2 

*T-14S84 1.50 1-105G, 1Q5G A 8,000 2h lh lh h 
3 to 6 10 5 3B 2 *T-13S37 1.50 1-6F6, 42, 2A5, 47 A 7,000 2% lh lh ,h 
1/2/4 36 5 3E 2 T-13S39 1.50 1-45, 12A5, 43, 71A A 4,000 
1/2/4 36 5 3E 2 T-13S43 1.60 1-1F4, 1D4, 1F5G A 16,000  
1/2/4 10 5 3E 2 T-33S99 1.80 2-45, 71, 43, 25A6 P-P 

A 8,000 Ct. 6 to 12 36 10 2B 2h 2h 2h 2h lh 

*T-81S01 1.80 1-19, 1J6G, 1G6G P-P 
T-13S40 1.80 2-6F6, 42 P-P, 2-2A5, 47 P-P A 14,000 Ct. 1/2/4 40 10 3E 2% 2% 2 ii.4 u 

B 10,000 Ct. 2/4/8 15 8 2B 2h 2h 1 h 2 3, 2-30, 49 P-P B 
/4 

HEAVY DUTY OUTPUT TRANSFORMERS TO LINE OR SPEAKER (High Level) T-72S58 $2.00 Pentode Plate to phones A 10,000 
or oscillator. Z000 

50 30 5 2B 2 h 2h lh 2 % *T-17S10 3.60 1-6L6 

*T-17S11 5.40 2-6V6 P-P A 2,500 2/4/8/600 80 8 2F 2% 3h 2h 3 2h 
*T-17S12 5.40 2-6L6 P-P AB1 8,000* 4/8/15/250/500 52 15 2F 3¡¡ 3% Sh 3h 3h 

AB1 4,300* 4/8/15/250/500 95 25 2F 3k1 3% 3h 3h 3h 
(with 300 V. on plate and screen) *T-17S13 7.20 2-6L6 PP 

T-17S14 7.20 2-6L6 P-P AB1 6,600* 4/8/15/250/500 80 34 2G 2% 2% 3% 3h 4% 5h 
-17S15 7.80 4-6L6 P-P Par. AB2 5,500* 4/8/15/250/500 90 

T-17S16 18.00 4-6L6 P-P Par. AB1 3,300* 4/8/15/250/500 155 60 2G 2% 2% 3% 3h 4h 5% 
AB2 1,900* 84/100/125/ 230 120 2G 3 4h 3% 5 4h' 14h 

166/250/500 T-68S06 3.00 1-6F6, 42, 2A5, 1-47 

*T-67S51 4.20 2-6F6, 42, 2A5, 47 P-P A 7,000 10 or 2,000 36 5 2F 2% 2% 1% 2% 1 
T-67S48 4.20 2-45, 71, 43, 25A6 P-P A 14,000 4/8/15/500 40 20 2F 2% 3h 2h 3 2h 

1-6N7, 6A6, 53 P-P B A 8,000 4/8/15/500 36 25 2F 2% 3h 2h 3 2h T-67S52 4.80 2-46, 59 P-P 

2-6F6, 42, 2A5 P-P AB2 B 5,800 4/8/15/500 60 30 2F 3¡I 3% 3h 334 3h 
2-6N7, 6A6, 53 P-P Par. B 

T-58S72 4.50 2-2A3, 6B4G P-P 
2-48, 25L6 P-P AB 3,000 4/8/15/500 60 30 2F 344 

A 3% 3h 3h 3h *T-67S54 4.80 2-6L6 P-P 

2-2A3, 6B4G, 45 P-P AB 
A 5,000 4/8/15/500 60 30 2F 3fi- 3% 3h 3h 3h T-67S92 4.80 4-2A3, 6B4G, 45 P-P Par. AB 1,500 4/8/15/500 80 40 2F 3fi 

4-48, 25L6, P-P Par. A 3% 33 3h 3h T-65S94 4.80 2-50 P-P 

2-6F6, 42, 2A5 P-P AB2  A 8,000 4/8/15/500 55 40 2F 311 3% 3h 3h 3h *T-75S75 4.80 2-6F6, 42 or 2A5 

1-6N7, 6A6, 53 P-P AB2 10,000 4/8/15/500 45 40 2F 311 
B 3% 3h 3h 3h 2-6N6G, 6B5, 2B6, 6AC5 P-P A 

T-84S58 7.20 2-6L6 P-P 
T-89S75 4.80 2-6L6 P-P AB2 3,800 4/8/15/500 115 60 2G 2% 2% 

T-89S74 4.50 1-6L6 AB1 6,600 4/8/15/500 80 40 2F 3 f¡ 3% 3h 3h 3h 
T-89S68 7.80 4-6L6 P-P Par. A 4,000 4/8/15/500 70 15 2F 2% 3% 2h 3 2h 

AB1 3,300 50/125/200/ 150 75 2G 2% 2% 3% 3h 4%; 5% 
250/333/500 T-83S87- 10.80 4-50 P-P Par. 

*10% feed-back winding. AB2 3,000 4/8/15/500 160 90 2G 3 2% 3U 3% 4% 7U 
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Type List 
No. Price Tube Type Class Pri. 

*T-13S38 $1.80 Universal 
T-14S85t 1.8D Single or 

*T-57S01 2.40 P-P Tubes 
T-57S02 t 2.40 
T-17S57 2.70  

*T-13542 1.80 Universal 
Single 
Tube 

*T-13S41 3.30 Universal A 3,000/5,000 Ajustable 
P-P 6,600/7,000 .1 to 29 
Tubes 8,000/10,000 

UNIVERSAL REPLACEMENT TUBE TO VOICE COIL 
Preferred by many because of wide plate impedance and voice coil coverage. Proper matching of load impedances to speaker 

voice coils is accomplished by using taps as specified in the instruction sheets. 

Ohms Impedance Pri. 
  M.A. Max. 
Sec. Per Side Watts 

Mtg. Centers Dimensions 
Mtg.    Wt. 
Fig. Width Depth W. D. H. Lbs. 
3E 2% 
3B 2% 
2E 2% 
2B 2% 
2C 1% 

A 4,000/7,000 Ajustable 36 8 
8,000/10,000 .1 to 29 

14,000 Ct. 

2% 2 1% % 
2% 1% 1% % 
2% 2% 2% 1% 
2% 2% 2% 1% 

1% 2 1% 2% 1% 
A 1,500/2,000 Ajustable 55 10 3E 2% 2% 2 1% % 

4,000/5,000 .1 to 29 
7,000 

60 20 2E 2% 3% 2% 3 2% 

tColor coded leads for voice coil connections. Unused leads may be clipped off at coil. 

UNIVERSAL TUBE TO LINE 
*T-61S25 $3.90 Univ. Single Tube A 2,500/4,000 500 60 10 

5,000/6,000/7,000  
*T-61S26 4.20 Univ. P-P Tubes A 8,000/10,000 500 55 10 

12,000/14,000 Ct. 

2E 2% 3% 2% 3 2% 

2E 2% 3% 2% 3 2% 

C. H. T. MULTIPLE TAP OUTPUT TRANSFORMERS 
Switchboard plug-in terminal board for quick and accurate selection of secondary impedances. Tertiary winding provides feedback voltage 

10% of full primary. Split Primaries. 

T-15S90 $12.00 2-6V6 P-P AB1 
2-6L6 P-P AB1 
2-2A3 P-P (self bias) AB 

8,000 2/3/4/6/- 70 15 413. 3% 3% 4% 4% 4% 7% 
5,000 8/16/125/-
5,000 250/500 
4,300 Same 95 25 4U 3% 3% 4% 4% 4% 8 
3,000 as above  
6,600 Same 90 40 4U 3% 4% 4% 4% e.4 8% 
5,500 as above 
3,300 Same 155 60 4U 3% 4% 4% 4% 5% 15% 
3,800 as above 
1,900 500/250/166 230 120 4U 4% 4% 5% 5% 6% 18 

/125/100/84 

T-15S91 15.00 2-6L6 P-P(300 V. P. & Sc.) AB 
2-2A3 P-P (fixed bias) AB 

T-15S92 18.00 2-6L6 P-P 
2-6L6 P-P 

T-15S93 21.00 2-6L6 P-P 
4-6L6 P-P Par. 

T-15S94 24.00 4-6L6 P-P Par. 

AB1 
AB2 
AB1 
AB2 
AB2 

UNIVERSAL LINE TO VOICE COIL 
500/250 4-8-15 35 * T-53S81 $5.70 Line to Voice Coil 

* T-60S48 3.60 Line to Voice Coil 1 500/1,000 
1-6 may be con. in 1,500/2,000 

T-17S18 4.50 par. to 500 ohm line 2,500/3,000 
* T-14S80 2.40 Line to Voice Coil 500 

T-17S17 7.80 Line to Voice Coil 500 
T-76S74 4.50 Line to multiple spkrs. 500 

(autotransformer) 

2D 2% 1% 2% 3% 3% 
2E 2% 3% 2% 3 2 

2D 2% 1% 3 2% 2% 2% 
2E 2% 2% 2% 2% 1% 
3C 3% 2% 3% 3% 4 6% 
4C 2% 1% 3 2% 2% 2% 

Pri. as 500 ohm- 10 
.06 to 8.; Pri. as 

1000 ohm .12 to 16, etc. 
2/4/6/8 12 

4/8/16/25/50 75 
250/166/126/ 30 

100/84 

C. H. T. MULTIPLE LINE TO VOICE COIL 
With Switchboard plug-in terminal board. 

T-15S96 $15.00 Line to Voice Coil 1000/500 50/24/16/8/6/4/3/2 25 4U 3% 4% 4% 4% PA 7% 
T-15S97 19.20 Line to Voice Coil 1000/500 50/24/16/8/6/413/2 60 4U 3% 4% 4% 4% 5% 9  

C. H. T. CRYSTAL RECORDER TRANSFORMERS 
The wave of interest in recording radio programs, speech and other audio happenings has created the desire to build recording equipment. 
These two transformers are offered to meet the requirements for coupling to a crystal recording head. Secondary designed for constant velocity 

recording (series connection), and constant amplitude recording (parallel connection).  
T-15S98 $12.00 Line to crystal 500 Series 16,000 10 3U 2% 2% 3 2% 4 5 

cutting head Par. 4,000 
T-15S99 12.00 Push-pull2A3, 6B4G etc. 1600 Series 16,000 10 3U 2% 2% 3 2% 4 5 

to crystal cutting head Par. 4,000 
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Capacity 
V.A. 

TRU-FIDELITY HIGH LEVEL OUTPUT TO LINE OR VOICE COIL TRANSFORMERS 
Max. 

Max. D.C. Max. 
Ohms Impedance D.C. un- Sig. Mtg. Centers Dimensions 

Type List balance Level Mtg. per side 
No. Price Primary Secondary M.A. M.A. db Fig. Width Depth W. D. 

Wt. 
H. Lbs. 

T-90S07- 821.60 1250/5000' 50/200* 60 5 +32 3T 2% 1% 3% 2% 
750/3000* 125/500* 

4% 4% 

T-3S21 21.60 1250/5000* 1.25/5* 60 5 +32 C7 1% 2% 3% 3% 
740/3000* 3.75/15* 

4% 4% 

T-3S22t 22.80 1250/5000' 50/200*/125/500* 60 5 +34 C10 1% 2% 3% 4 
750/3000' 1.25/5*/3.75/16* 

5% 4% 

T-3S16t 45.00 6600* P-P 6L6§ 62.5/250*/125/500* 84 7 +37.5 3P 2% 6% 4% 6% 
6000* 1.25/5*/7.5/10 

3.75/15* 

5% 4% 

T-3S17t 54.00 3800' P-P Par. 6L6§ 62.5/250*/125/500* 152 7 +40 3P 2% 7% 4% 8% 
3300' or P-P 6L6 1.25/5*/7.5/10 « 

3.75/15* 

5% 4% 

T-3S23t 45.00 2500*/1500* P-P Par. 62.5/250•/125/500* 140 7 +37 • 3P 2% 5% 4% 6% 
2A3, 6B4, 6L6's 1.25/5*/7.5/10 
etc.§ 3.75/15* 

5% 4% 

T-90S12- 20.40 50/200*/125/500* 1.25/5*/3.75/7.6/ 100 .5 +30 3T 2% 1% 3% 2% 
10/15* 

4% 4% 

*Indicates inductive and capacitive balance to center tap for use on balanced transmission lines. 
t + ldb 30 to 15,000 c.p.s. § Tertiary winding is 10% of full primary. 

AUTOMATIC 

I g 

VOLTAGE REGULATORS 

Will deliver a constant voltage (within + 1%) despite line fluctuations 
from 95 to 130 volts and/or secondary loads no load to 
rating. Operation is fully automatic and instantaneous. Once 
no further adjustment is necessary. Supplies optional output voltages 
110, 115 or 120 volts — 60 cycles. Cases are compound filled 
protection and to minimize operating noise. 

ideal voltage regulator for oscillators, speech amplifiers, monitoring 
equipment, signal generators, metering equipment, recording 

wherever constant voltages are required. 

Special units can be furnished incorporating various types of transformer 
windings. 

For details on the complete line of Thordarson Automatic Voltage 

full load 
installed 

of 
for coil 

equipment 

Regu-

REGULATE YOUR 
LINE VOLTAGE 

1ene riarielmege 
AUTOMATIC 
VOLTAGE 
REGULATORS — 

. 
*4 I 

C The 
, ,. 

' 1-1--- 
.------, 

no _ 
lators write for Catalog SD-422. 

Chart shows actual line voltage fluctuations over 14 hour period and 
corresponding regulated output delivered by a Thordarson Automatic 
Voltage Regulator. 

Type List 
No. Price 

T-9V30 $ 51.00 
T-9V31 78.00 
T-9V32 120.00 
T-9V33 210.00 

100 
250 
500 

1000 

Mtg. 
Fig.  
S2N 
S2N 
S2N 
S2N 

Mtg. Centers Dimensio 
  Wt. 

Width Depth W. D. H. Lbs. 
11% 2% 
11% 3% 
16 4 
19 4 

12% 5% 6% 48 
12% 6% 8% 68 
17 6% '7% 76 
20 7% 10% 150 

FENCE CONTROLLER TRANSFORMER 
For 6 volt D.C. operation, with suitable relays. Open horizontal mounting.  

Mtg. Centers Dimensions 
Type List   Wt. 
No. Price Primary Sec. Width Depth W. D. H. Lbs  

T-18V10- $3.60 6 V. D.C. 8,000 V. (37 M.A. Peak) Open circuit 2% 1% 3% 1% 3 1 
9,000 V. (25 M.A. Peak) Open circuit 

TRAPORMER SPECIALISTS 4 1eNCE 11M9 5 11911.111D 

Prices subject to change without noti, e. 



VOLTAGE CHANGER (V) TRANSFORMERS 
AUTOTRANSFORMERS 

meacte ehafrwe i (v) 77777 THORDARSON 

Autotransformers consist of a single winding on an iron core. Voltage variation is accomplished by means of taps. 

Step Down- Convenience Outlet Type 
Input side equipped with cord and plug. Output side has standard receptacle. 

Output Load Mtg. Centers Dimensions 
Type List Input Output Mtg. Wt. 
No. Price Volts Volts V.A. Amps. Fig. Width Depth W. D. H. Lbs. 

*T-26VO4 $ 5.70 220-250 110-125 80 0.726 2V 2% 2% 3% 2% 4% 4% 
*T-18V06 7.50 220-260 110-125 150 1.35 2V 2% 2% 3% 3% 4% 6% 
*T-50V11 9.00 220-250 110-125 250 2.25 2V 3 3% 3% 41% 4% 10% 
T-18V07 16.20 220-250 110-125 500 4.5 2V 3 4 % 3% 4% 4% 13 

Line Voltage Adjusting- Convenience Outlet Type 

For boosting or lowering line voltage. Input taps may be selected by means of a convenient plug arrangement as illustrated (Fig. 4E). 

T-18V20 $ 7.20 95/105/125 115 100 0.9 2V 2% 2% 3% 2% 4% 4% 
T-18V21 8.40 95/105/125 115 150 1.3 2V 2% 2% 3% 3% 4% 6  
T-18V22 10.80 95/105/125 115 250 2.2 2V 3 2% 3% 3% 4% 6% 
T-18V23 15.00 95/105/125 115 500 4.5 2V 3 3% 3% 3% 4% 9  

Primary Regulating Types 
For increasing or decreasing line voltage. Taps for 60, 80, 90, 100. 110, 120, and 125 volts. 50-60 cycles. Complete with instructions. 

T-82V11 $18.00 60/80/90/100/ Variable 500 4.5 2W 3% 3% 4% 4% 6% 16% 
110/120/125 

T-82V12 24.00 60/80/90/100/ Variable 1000 9.0 21N 3% 3 a 4% 6% 22% 
110/120/125  

T-82V13 36.00 60/80/90/100/ Variable 2000 18.0 2M 5% 5% 6% 6% 39% 
110/120/125 

Line Voltage- Solder Lug Taps 
Provide means of increasing or decreasing line voltages from 0 to 135 volts in 5 volt steps, when operated from 100 to 135 volt line. 

T-18V03 $ 8.70 0-135 Variable 150 1.35 30 2% 1% 21fr 24 3% 3% 
T-18VO4 10.80 0-135 Variable 250 2.25 3C 3% 2% 3% 2% 4 5% 
T-18V05 16.20 0-135 Variable 500 4.5 3C 3% 2% 44 3% 6% 14% 

LINE REGULATING AUTOTRANSFORMER 

Provides for an increase or decrease of 7.5 volts. May be used on any A.C. line of 50-60 cycle frequency from 90V to 125V as a step-up or 
step-down transformer. Especially suitable for boosting line voltage for fluorescent lighting units. Fully enclosed (similar to 2H) and 

mounted on a e outlet box cover, allowing for complete enclosure of all wiring in a conduit or BX system. 
T-18V26 $ 6.90 90-125 7.5 Variation 1150 10 4L 3% 4% 38.4 4% 5 

ISOLATION TRANSFORMERS 

Electrostatic shield between primary and secondary. Feature unique plug-in primary voltage adjustment - no changing of connections. 

*T-18V00 512.60 105/116/125 116 100 2V 3 2% 3% 3% 4% 8  
*T-18V01 23.40 105/115/125 115 250 4E 4% 2% 5% 5% 6% 20 

SIGNALING TRANSFORMERS- Listed by UnJzrwriters' Laboratories 
Cases are compound filled and have separate primary and secondary wiring compartments. Knock-outs permit attachment of rigid or flexible 

conduit without exposing the wiring. Four secondary leads provide these output voltages - 4, 8, 12, 16, 20 and 24 volts. 

Mtg. Centers Dimensions 
Type List Intermittent Constant Mtg.   Wt. 
No. Price Duty Duty Fig. Width Depth W. D. H. Lbs. 

*T-47V01 $ 9.00 50 V. A. 35 V. A. 3V 3% 6% 4.% 7 4% 6% 
*T-47V02 13.20 100 V. A. 85 V. A. 3V 3% 6% 4% 7% 4% 8  
T-47 V03 26.10 250 V. A. 190 V. A. 3V 3% 8% 4% 9 4% 14% 
T-47VO4 42.00 500 V. A. 475 V. A. 3V 3% 9% 5% 10 5% 22% 

Prices subject to change without naliee. 
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Building Modern Amplifiers 
By JEROME H. KLEKER 

Chief Sales Engineer, Thordarson Electric Manufacturing Company 

THE development of amplifiers is 

steadily progressing. Today the aver-

age builder can turn out a unit capable 
of results which a few years back could be 
obtained only in the laboratory. Improve-

ments in tubes, transformers, and circuits 
make it possible to obtain higher power 

output from a comparatively small ampli-
fier. Good frequency response is easily 

obtained and harmonic distortion can be 
held to the point where it is negligible. 

The modern amplifier for Public Address 

must be entirely self contained. The gain 

must be high to accommodate low level 

microphones, and the hum level should be 

low especially where speakers with good 

low frequency response are used. The 

power outpin rating must be actual un-
distorted watts at all frequencies, and not 
just nominal or the tube manufacturers 

maximum output rating of the tubes used. 
The amplifiers described in this booklet 

are modern in these respects and incor-
porate numerous other improvements. 

Thordarson engineers produced these 

amplifiers strictly for the Sound man and 
amplifier builder, taking into considera-

tion the high standard of results which 
are always expected of custom built 

apparatus. Frequency response, power 
output, and distortion measurements were 
made periodically throughout their de-

velopment on expensive laboratory equip-
ment, thus insuring the most out of each 
amplifier complement. The final con-

struction of the amplifier is reached only 
when each part is aiding in the superior 
performance of the unit. 

Inverse feedback is used in most of the 
amplifiers because of the numerous ad-

vantages it offers. Distortion is reduced 

to minimum, frequency response is made 

more linear and the overall stability of 
the amplifier is improved. The con-

structor is urged to read each and every 

article. The suggestions offered in the 

different models will aid in building any 
amplifier. 

In order to facilitate construction, stan-

dard sized chassis are used wherever 
possible. These are nationally available 

from parts suppliers. Complete mechan-
ical drawings showing socket and mount-

ing holes make cut and try layout un-
necessary and save considerable time in 

building an amplifier. If drills and punches 

are not available your local parts supplier 
may be able to do the necessary work 
for you. 

Full size chassis templates for any ampli-

fier are available from the factory for 15e 

postpaid. By using a full size drawing the 

chassis can be marked directly without 
measurement. 

All parts listed are nationally advertised 

brands and are readily available. Sub-
stitution is recommended only when they 

are of equal quality and the electrical 
and physical characteristics are the same. 

Small hardware, etc., is not listed inasmuch 
as the builder usually has this material 
on hand. 

Assembly of the amplifier is usually 

started by mounting tube sockets, con-
trols, transformers, and chokes on the 

chassis. The bottom view photos are 
marked to indicate the placement of the 

more important parts used in the ampli-

fier. Small bakelite strips with solder 
lugs were used in some cases to support 

small resistors and condensers. If the 

strips are not available, these parts may 
be self supported by their leads. The 

use of the strips, however, tend to make a 

neater and more rigid wiring job and are 
recommended. 

Proceed to wire the amplifier by start-

ing with the filament or heater circuits. 

No. 18 stranded pushback wire is suitable. 

Wire the power supply next and finally 

the small resistors, condensers, and con-

trols. It is quite important to use shielded 
wire as indicated in the circuit diagrams 
since hum and feedback is liable to result 

otherwise. Where the schematic diagrams 

show shielded resistors and condensers 

this is accomplished by first inserting the 
part in a piece of spaghetti tubing or 

wrapping with insulating material such as 

varnished cambric and then covering with 
shielding braid. The shielding of the 

parts so indicated is important in the re-
duction of hum. 

After the assembly and wiring is com-

pleted recheck carefully before installing 

tubes and applying power. When certain 
that the wiring is correct the power can 

be applied and voltages checked carefully. 
It is advisable to measure all voltages and 
power output before the amplifier is placed 
in service. This will prevent overloading 
of tubes or parts due to improper adjust-

ments, bad connections or oscillation. 

Due to the high power sensitivity of 

beam power tubes they sometimes oscil-

late at a high inaudible frequency if 

placement of leads is not correct or shield-

ing and grounds are insufficient. Oscilla-
tion can also be caused by improper 

phasing of the inverse feedback circuit. 

Reversai of the leads, connecting the 
feedback winding of the output trans-

former to the grid returns of the input 

transformer, will change the phase re-
lationship of the feedback voltage. The 

use of an oscilloscope is recommended in 

determining when these conditions take 

place and in correcting same. The article 
on page 31 will be helpful in the proper 

testing of an amplifier with the oscillo-
scope. 

Correspondence is invited to aid in the 

solution of your amplifier problems. 
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ADVANTAGES OF INVERSE FEEDBACK 

A beam power amplifier to be truly 
modern should incorporate inverse feed-
back. It is a commonly recognized fact 
that low plate resistance tubes such as the 
2A3 are superior from the standpoint of 
low distortion and good quality. With in-
verse feedback the high plate resistance 
beam power tube may be made to take on 
the characteristics of the low-mu triode, 
yet retain most of its high power sensi-
tivity. The important advantages ob-
tained by the use of inverse feedback are 
fourfold: first, reduction of wave form dis-
tortion; second, improvement of frequency 
response; third, reduction of hum; and 
fourth, reduction of "hangover" effect. 
The only disadvantage of inverse feedback 
lies in the fact that the gain is considerably 
reduced. 

EXPLANATION OF INVERSE 

FEEDBACK 

In the circuit of Fig. 1, a certain amount 
of the voltage developed in the plate cir-
cuit is fed back out of phase with the signal 
in the grid circuit. If without inverse feed-
back a certain voltage Eu is developed 
across the output circuit with an input 
voltage E1 the gain of the stage is Eu 
divided by El. If now a certain percent-
age N of the voltage Eu is fed back to the 
grid circuit in such a way that the voltage 
is out of phase with the input voltage El 
the total input voltage to obtain an out-
put voltage of Er, is (N Eu + E1,) and 

Eu 
the gain of the stage is . The 

(N Eu + 

ratio N is the percentage of the output 
voltage which is fed back to the input cir-
cuit. It may be readily seen that if N is 
large the gain of the stage depends more 
upon N than upon the circuit constants. 
The ratio reduction in gain by the addi-

tion of inverse feedback may be readily 
determined by dividing the gain without 
feedback by the gain with feedback. 

REDUCTION OF DISTORTION 

As was pointed out in the above para-
graph, an inverse feedback circuit feeds 
back a certain portion of the output vol-
tage to the grid circuit. If distortion is 
introduced in the amplifier stage a certain 
amount of the distorted voltage will be fed 
back into the grid circuit and this will 
tend to cancel out the distortion developed 
in the amplifier stage. If in the circuit of 
Fig; 1 a certain amount of distortion volt-
agce B is present in the output circuit the 
distortion voltage fed into the grid circuit 

will be N X B and this quantity multiplied 
by the gain of the stage will give the cancel-
ling effect of the inverse feedback. The 
total distortion present in the output is 
then equal to the sum of the distortion 
without inverse feedback and the distor-
tion cancelled by the inverse feedback. 
In other words, if b is the distortion with-
out inverse feedback, the total distortion, 
B, with inverse feedback is equal to 
(b B) x N x A, where A is the gain of the 
stage. Evaluating B gives the quantity 

 . In. other words the distortion 
1 NA 

1 
is reduced by the ratio of   

1 N A 

Fig. 2 shows the ordinary method of ob-
taining inverse feedback with the resistor-
condenser method. The amount of inverse 

RI 
feedback is equal to   assuming 

RI R2 

that the reactance of the condenser C1 is 
negligible over the operating frequencies. 
However, this assumption is not neces-
sarily true especially at the lower frequen-
cies and the circuit of Fig. 3 is much more 
efficient from this standpoint. In Fig. 3 
the feedback voltage is obtained from a 
tertiary winding on the output trans-
former. This method also provides a much 
better overload characteristic since the re-
sistance in the grid circuit is negligible and 
it is quite possible to operate the tubes in 
the grid current region. 

REDUCTION OF PLATE 

RESISTANCE 

In addition to the reduction in distor-
tion obtained by inverse feedback, there is 
also a reduction in the plate resistance of 
the tubes. A high plate resistance is a 

TIJOREMON 

definite disadvantage in the case of a power 
tube which operates into a speaker load 
which is more or less variable depending 
upon the impedance of the voice coil. In 
the circuit of Fig. 4, it may be easily seen 
that the voltage E developed across the 
load depends a great deal upon the actual 
value of RL which is the reflected imped-
ance of the voice coil. This is due to the 
fact that the signal current depends almost 
entirely upon the high plate resistance of 
the tube. Since the load resistance is low 
in comparison to the plate resistance, the 
voltage developed across the load is almost 
directly proportional to the impedance of 
the load which varies appreciably with 
change in frequency. In Fig. 5 it may be 
seen that the voltage across the load does 
not vary so much since the signal current 
depends both upon the load and upon the 
plate resistance of the tube. If the voice 
coil has an appreciable amount of reac-
tance the impedance rises with the fre-
quency causing distortion and giving an 
unnatural amount of "highs," The high 
plate resistance is unsuitable from another 
view point, that of the amount of low 
frequency distortion which may be toler-
ated. This low frequency distortion is not 

Rp 

FIG. 4-

800 ,, 

E 

FIG 5 

due to the characteristics of the tubes 
which remain unchanged regardless of the 
frequency, but depends upon the magne-
tizing current in the output transformer. 
The magnetizing current is a distorted non-
sinusoidal wave and this current, on flow-
ing through the high plate resistance of 
the tube, develops a nonsinusoidal vol-
tage drop across the tube which, when sub-
tracted from the input signal, results in a 
distorted wave across the output. Unfortu-
nately, most amplifiers today are measured 
for distortion at 400 c.p.s. where the mag-
netizing current is practically negligible. 
It is not uncommon to find beam power 
amplifiers without inverse feedback which 
have only 25 per cent of the rated power 
at 40 or 50 cycles. This low frequency dis-
tortion is particularly objectionable since 
all harmonics fall within the audible range. 
Inverse feedback effectively reduces the 
plate resistance so that the distorted vol-
tage drop caused by t he magnetizing current 
is exceedingly small with the result that 
there is very little distortion across the 
output circuit. With a poor output trans-
former it is quite possible for the distortion 
to be as high as 30 per cent at 40 cycles 
without inverse feedback. 

"HANGOVER" EFFECT 

"Hangover effects," or transients caused 
by the loud speaker cone vibrating at its 
natural period when shock excited, are 
greatly reduced by the use of inverse feed-
back. The lower plate resistance provides 
a considerable amount of damping so that 
the oscillations or transients are reduced. 
With regular beam power tubes the shunt-

(Con tin ued on page 27) 
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8 WATT AMPLIFIER 

TOP VIEW 

THIS small amplifier is useful in many everyday applications 
especially for voice amplification. Political meetings, Ballyhoo, 
etc., usually can be handled successfully with a small amplifier 
system capable of delivering about 8 watts of audio power. 

Three high gain resistance coupled stages will accommodate 
even the lowest level high impedance microphones. The phono 
pick-up signal is mixed into the second stage through a resistance 
network, providing independent control of microphone and phono 
without one affecting the other. A good selection of output im-

pedances make it easy to match any P.M. or electro-dynamic loud 
speaker. The amplifier supplies 6 watts of field power which is 
sufficient for an 8 or 10 inch loud speaker (5000 ohm field). One 
or more additional P.M. speakers may be connected if desired. 

The construction of the amplifier is comparatively simple, 
especially since the chassis layout is shown. A full size drawing 
is also available making it possible to spot the hole centers on 
the chassis with a punch if this method of construction is pre-
ferred. After all holes have been drilled or punched, mount all 
the parts, starting with tube sockets, controls and transformers. 

Wire the tube heaters first and then proceed with common 
ground connections. After wiring the "B" supply, install and 
wire the small resistors, condensers, etc. Use shielded wire as 
indicated in the diagram and shield resistors R-1, R-6 and R-8 
by inserting in spaghetti tubing and covering with a shielded 
braid. This shielding aids in eliminating annoying hum and cross 
talk, ordinarily encountered in high gain amplifiers. 

The wiring of the speaker socket is such that either an electro 
dynamic or P.M. speaker may be used without altering con-
nections in the amplifier. This is accomplish-
ed by properly wiring the speaker plug. If 
a 5000 ohm field is used, connect the field 
to the plug prongs corresponding to socket 
contacts "G" and "A". If a P.M. speaker 
is used a jumper wire must be connected in 
the plug to prongs 'G" and "B". Do not 
operate the amplifier unless a 5000 ohm 
speaker field is connected or the plug in-
serted with the jumper wire. 

Make voice coil connections to contacts 
"G" (common) and either 2, 4, 8 or 500 
whichever matches the speaker impedance. 
The output terminals marked 500 ohms 
facilitate connecting to a line in portable 
set-ups. However, be sure a jumper plug 
from "G" to "B" is inserted when this is 
used. 

It is recommended that the tubes be in-
serted and speaker and other accessories 
connected before the amplifier is turned on. 
Voltages are given on the schematic diagram. 
All voltages should be checked with a good 
volt-meter before the amplifier is allowed 
to operate for any length of time. 10% 
tolerance is permissible in voltage measure-
ments. 

TECHNICAL:tDATA 
Power Output: 8 watts or 31.25 db. 

Coverage: 100,000 to 200,000 cu. ft. indoors; 6,000 to 10,000 sq. ft. 
outdoors (depending on speaker efficiency and noise level). 

Input Circuits: One 5 megohm channel for high impedance 
crystal, dynamic, or velocity microphone, and one channel 
for high impedance crystal or magnetic pick-up. The two 
channels may be mixed. 

Field Supply: 6 watts available for 5000 ohm speaker field. 

Output Impedances: 2, 4, 8, and 500 ohms. 

Frequency Response: Within ± 1 db from 45 c.p.s. to 6000 c.p.s. 

Tone Control: Maximum position attenuates 1000 c.p.s. 5 db, 
5000 c.p.s. 17 db, and 10,000 c.p.s. 23 db. 

Gain: Microphone input 111 db; phono input 66 db (based on 
100,000 ohms input impedance). 

Hum: 61.5 db below maximum output. 

Tubes: 1-6J7, 1-6F5, 1-6L6G, 1-80. 

Power Consumption: 85 watts, 115 volts, 50-60 cycles. 
Dimensions: 10" long, 5" deep, 9" high. 

o 

-s 

15 

3. 

a 4 

20 3. 50 111 MO 05 300 500 le 1000 IM 3M 5M 71.1 10M 15M 30M 

------

Tone control—treble position 

Tone control—bass position 

FREQUENCY -RESPONSE CURVE 

5 
POWER DOT P,J1- wAT T 

DISTORTION CURVE 

BOTTOM VIEW 

.9111s 

4 



8 WATT AMPLIFIER 

R-5 
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R- 6 

R-7 

80 

1 , 6 F -. 180v.  

•3V. 
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PARTS LIST 

-1G-8 G-9 _ R-14 

CH-1 

THORDARSON TRANSFORMERS AND CHOKES 
T-1 T-75R47 Power Transformer 
T-2 T-17S10 Output Transformer 
CH-1 T-57C54 Choke 

RESISTORS 
Diagram 
No. Ohms Watts Type 
R-1 5 MEG. IRC BT-3-¡ 
R-2 5,000 1 IRC BT-1 
R-3 3 MEG. 1 IRC BT-1 
R-4 500,000 1 IRC BT-1 
R-5 250,000 Volume Control Yaxley type "M" 
R-8 500,000 3-¡ 1RC BT-S 
R-7 1 MEG. Volume Control Yaxley type "0" 
R-8 500,000 3-¡ IRC BT-1'í 
R-9 3,000 1 IRC BT-1 
R-10 100,000 1 IRC BT-1 
R-11 500,000 Tone Control Yaxley type "M" with 

switch 
R-I2 5,000 1 CRC BT-1 
R-13 150 25 Ohmite—Wire wound 
R-14 50,000 1 IRC BT-1 
R-15 3,500 25 Ohmite—Wire wound 
R-18 5,000 25 Ohmite—Wire wound 

CONDENSERS 
Diagram 
No. MM. Voltage Type 

C-1 10 25V Elect. Aerovox PR25 
C-2 .04 400V Paper Aerovox 484 
C-3 .1 400V Paper Aerovox 484 
C-4 10 25V Elect. Aerovox PR25 
C-5 .1 400V Paper Aerovox 484 
C-8 .005 400V Paper Aerovox 484 
C-7, C-10 8-8 450 W.V. Elect. Aerovox PBS450 
C-8, C-9 8-8 450 W.V. Elect. Aerovox PBS450 

MISCELLANEOUS PARTS 

1 5x10x3' Chassis .1z Cover — Par-Metal AF-510 
1 5x10' Chassis bottom plate — Par-Metal BP-4508 
3 Octal sockets — Amphenol S13 
1 4-Contact socket — Amphenol S4 
1 7-Contact socket — Amphenol S7 
1 7 Prong speaker plug — Amphenol PM7 
1 Mic. Connector — Amphenol PC1M 
1 Mio. Connector — Amphenol MC1F 
2 Two screw terminal boards 
1 Line cord and plug — Belden No. 1725 
3 Control knobs 
2 Metal tube grid cape 
2 Metal grid cap shields 
1 "MIC" Control dial plate 
1 "PHONO" Control dial plate 
1 "TONE" Control dial plate 
Tubes, 1-8,17, 1-8E5, 1-8L6G, 1-80 
NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parta of equiva-
lent quality may be substituted except where physical 
I imitations prohibit. 

-C-10 

*2 94 V. 

NOTE" 

VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN • OFF • POSITION. 
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Full size template of this chassis available 15c net, postpaid, from 
Thordarson. 
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ItIORDARSCIN 15 WATT AMPLIFIER 

TOP VIEW 

rr HE output power of this amplifier is sufficient to satisfy the 
requirements of a large number of installations. This is 

especially true since the distortion present at full output is low, 
being less than 5% total. This percentage is generally accepted 
as undistorted and permits operating at full output with high 
quality reproduction. 

Thordarson CNT transformers are used in this model and are 
recommended for best results, appearance, etc. Regular types 
may be substituted as indicated in the parts list but it will be 
necessary to locate the mounting holes when drilling the chassis 
since the drawing is based on the use of CNT units. An added 
advantage is the better selection of output impedances avail-
able with the CHT output transformer. 

Beam power 6V6-G output tubes are operated in a class Al 
circuit employing inverse feedback. The output transformer con-
tains a separate feedback winding which produces a voltage 10% 
of that developed in the primary. The voltage is fed out of phase 
into the grid returns of the input transformer secondary. This 
method of feedback is superior to the resistor-capacity met hod 
inasmuch as there is no frequency discrimination, and any dis-
tortion that might develop in the output is corrected. It should 
be noted that the input transformer has a split secondary wind-
ing which is essential when this method of feedback is used. 

A high impedance microphone and high impedance phono 
channel with independent controls accommodate any type of 
microphone and crystal or magnetic pick-up. Amplifier gain is 
sufficient to obtain full output from microphone and pick-up 
under normal operating conditions. 

The circuit diagram shows two speaker 
sockets which are used for making speaker 
voice-coil and field connections. If electro-
dynamic speakers are used, ten watts of 
field excitation is available for one 5,000 
ohm, or one or two 2,500 ohm fields. The 
table below indicates how the connections 
are made to the speaker sockets. Note that 
a jumper wire is used on the speaker field 
terminal board for some condition of 
operation. 

Jumper 

1-5000 ohm field remove 
1-2500 ohm field C2 
2-2500 ohm fields remove 
Field Supply not used 1-C 

Connect to 
Prongs 

1-5 
2-5 

B-E and 2-5 

Speaker voice coil or line connections 
are made at 3, 4, and C, D of the speaker 
sockets or the output terminal board. The 
CNT output transformer, T-2, incorpo-
rates a terminal board with jacks and a 
plug for selecting the proper output im-
pedance. 

Terminal board marked POL. V. is provided to supply a polar-
izing voltage for static types of microphones or a photo electric 
cell. When the static microphone is used connect a jumper wire 
to terminals 1 and 2 which completes the circuit. Under no con-
dition should this jumper be left in place when a crystal, dynamic, 
or velocity microphone is connected to the amplifier. 

Photo electric cells of the gas filled type usually require 90 volts 
operating voltage. Since the normal voltage applied to the input 
plug is approximately 270 volts, this should be reduced to 90 
volts by connecting a 5 megohm 1 watt resistor from the junction 
of C-1 and R-2 to ground. In the event that a static microphone 
or photo electric cell is never to be used R-1, R-2, and C-1 may 
be eliminated. 

It is important to employ the shielding of wires and parts 
as shown in the diagram if hum, noise, and oscillation are to 
be eliminated. Enclose R-1, R-3, and C-2 in a metal container for 
minimum hum. The constructor is advised to read the article on 
page 31 if any difficulty is experienced in adjusting the amplifier. 
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15 WATT AMPLIFIER TtIORDARSON 
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VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LI NE AND CONTROLS 
IN OFF POSITION. 

TECHNICAL DATA 

Power Output: 15 watts undistorted or 
34 db (less than 5% distortion). 

Coverage: 200,000 to 500,000 Cu. ft. in-
doors; 10,000 to 20,000 sq. ft. outdoors 
(depending on speaker efficiency and 
noise level). 

Input Circuits: One 5 megohm channel 
for high impedance crystal, dynamic, or 
velocity microphone, and one channel 
for high impedance crystal, or magnetic 
pick-up. The two channels may be 
mixed. Polarizing voltage is provided for 
static microphone or photo electric cell. 

Field Supply: 10 watts available for one 
5000 ohm field, or one or two 2500 ohm 
fields. 

Output Impedances: 2, 3, 4, 6, 8, 16, 
125, 250, or 500 ohms with CHT output 
transformer, or 4, 8, 15, 250, or 500 ohms 
with regular output transformer. 

Frequency Response: Within + 1 db 
from 40 c.p.s. to 15,000 c.p.s. with bass 
boost of 3.5 db below 100 c.p.s. 

Tone Control: Maximum position attenu-
ates 10,000 c.p.s. 28 db. 

Cain: Microphone input 113 db; phono 
input 72 db (based on 100,000 ohms in-
put impedance). 

Hum: 74 db below maximum output. 

Tubes: 2-6J7, 1-6C5, 2-6V6G, 1-5Z3. 

Power Consumption: 112 Watts, 115 
volts, 50-60 cycles. 

Dimensions: 17' long, 10" deep, 9' high. 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. CHI REG. 

T-1 

T-2 
T-3 
CH-1 
COI-2 

T-15A74 

T-15S90 
T-15R06 

T-15C54* 
T-67C46 

*Windings in parallel. 

T-15A74 
T-17S11 

T-70R62 

T-57054 
T-67046 

RESISTORS 
Diagram 
No. Ohms Watts 

Input Transformer 
Output Transformer 

Power Transformer 

First Choke 
Second Choke 

Type 

R-1 10 MEG. % IRC BT-34 

R-2 10 MEG. 34 IRC BT-3.¡ 
R-3 5 MEG. 34 IRC BT-34 
R-4 3 MEG. 1 IRC 13T-I 
R-5 500,000 1 IRC BT-1 
11-6 1 MEG. Volume Control Yaxley type 

R-7 500,000 4 IRC BT-34 
R-8 I MEG. Volume Control Yaxley type "0" 
R-9 500,000 4 IRC BT-
R-10 5,000 1 IRC I3T-1 

R-11 100,000 1 IRC BT-1 

R-12 500,000 Tone Control Yaxley type "M" 
R-13 1,000 1 IRC BT-I 
R-I4 20,000 1 IRC BT-1 

R-15 20,000 1 IRC BT-1 
R-16 2,500 25 Ohmite, Wirewound 
R-17 1,500 25 Ohmite, Wirewound 
R-18 125 25 Ohmite, Wirewound, 

Tolerance -I- 10%, —0% 
R-19 2,500 25 Ohmite, Wirewound 

2 6J7 
1 605 
2 

1 

6V6-G 
5Z3 

TUBES 

For complete mechanical drawing of chimeis see page 28 
Full size template of °haggis available from Thordareon 
15e net, postpaid. 

Diagram 
No. 

C-1 

0-2 

C-3 
C-4 

C-5 
C-6 

C-7 
C-8 
C-9 .1 
C-10, 0-11 8-8 
C-12 8 
0-13 8 

CONDENSERS 

MM. Voltage 

.1 

.03 

.04 

.1 
10 

.1 

.03 
10 

400V Paper 
400V Paper 

400V Paper 
400V-Paper 

25V Elect. 
400V Paper 
400V Paper 

25V Elect. Cornell-Dubilier BR-102 
400V Paper Aerovox #484 
450 W. V. Elect. Aerovox PBS-450 
600V Elect. Aerovox GL600 
600V Elect. Aerovox GL6C0 

Type 

Aerovox /484 
Aerovox #484 

Aerovox #484 
Aerovox #484 

Cornell-Dubilier BR-102 
Aerovox #484 

Aerovox #484 

MISCELLANEOUS PARTS 

1 10x17x3' chassis and cover—Par-Metal AF 1017 

1 10x17' chassis bottom plate—Par-Metal B? 4526 
1 4-contact socket — Amphenol S4 

5 Octal sockets — Amphenol 88 

2 5-contact sockets — Amphenol S5 
2 5-prong speaker plugs — Amphenol PM5 

1 MU:. connector — Amphenol PCIM 
1 Mic. connector — Amphenol MC1F 

1 Pilot light socket and jewel — Yaxley #31OR 

6.3V Pilot light — Mazda #40 
2 Metal tube grid cape 
2 Metal grid cap shields 

"Microphone" control plate 
1 "Phono" control plate 

"Tone" control plate 
Control knobs 

1 AC line cord & plug 
1 Mallory bias cell — 1.5 V. — /F7 
1 Mallory bias cell holder — #GB-1A 
1 SPST switch — Arrow II & #20992 
3 Two screw terminal boards 

1 Three screw terminal board 

NOTE: The brands and types specified in the parte list 
were used in the original laboratory models. Parta of equiva-
lent quality may be eubetituted except where physical 

limitations prohibit. 
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TtIORDARSON 25 WATT AMPLIFIER 

THE use of inverse feedback makes it possible to 
obtain 25 watts of undistorted output from this 

amplifier with only 300 volts applied to the plates and 
screens of the power tubes. These low voltages in-
crease tube and condenser life considerably which is a 
decided advantage. The output tubes are operated in 
a class AB1 circuit, under which condition no driving 
power is required; a single 6C5 tube supplies sufficient 
grid excitation through a C.H.T. input transformer. 
The windings of this transformer are balanced so that 
there is a cancelling effect for any hum that might be 
picked up. Degeneration or inverse feedback is ob-
tained by coupling the tertiary winding of the output 
transformer to the secondary of the input transformer. 
The input circuits are arranged to handle two high 

impedance microphones and a phono pick-up. Mixing 
takes place in the second stage in a resistor network 
that is more simple and economical than electronic 
mixing. Control action is smooth, and the changing 
of one control setting does not affect another. It is 
important, however, to shield resistors R-11, R-12, and 
R-13, and the leads as shown in the diagram. The 
impedance of these circuits is high, making them sus-
ceptible to hum pick-up and cross-talk unless ade-
quately isolated. 
Frequency response is adjusted 

with two tone controls — one for 
bass and one for treble. With the 
tone controls in the normal po-
sition, the response of the amplifier 
is decidedly fiat—from 30 to 15,000 
cycles per second. There is approxi-
mately 3 db accentuation at 60 
c.p.s. which is purposely brought 
about by resonating the primary of 
the input transformer with con-
denser C-13. This boost is desir-
able in radio and record reproduc-
tion and can be eliminated with the 
bass tone control for voice work 
if necessary. The adjustment of 
both controls helps eliminate feed-
back when bad acoustical condi-
tions exist. 
To insure good quality, loud 

speakers with a diameter of at least 
12 inches are recommended. They 
should be capable of efficient:y han-

dling 15 watts of audio power each if the full 25 watt 
output of the amplifier is to be utilized. Either PM or 
electro-dynamic speakers are suitable since the ampli-
fier will supply 18 watts for field excitation. This is 
adequate for one large speaker with a 5000 ohm field, 
or one or two smaller speakers with 2500 fields. A 
three-screw terminal board is provided for connecting 
a jumper wire in the event that P M speakers are used. 
Use table below in wiring the speaker plugs. 

Jumper Connect to Prongs 
1-5000 ohm field none 1-5 
1-2500 ohm field C-2 2-5 
2-2500 ohm field none B-E and 2-5 
Field supply not used 1-C 

A polarizing voltage may be applied to the input 
connectors by connecting jumper wires on terminal 
board marked "POL. V." Refer to the 15 watt ampli-
fier for further details on polarizing voltage for static 
microphones and photo electric cells. 
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25 WATT AMPLIFIER 

R-11 

PILOT LICHT 6.3-VA 
VS 0 , 

 ibn 115V. 60C. PR' SW- I 
T-3 

R 17 

CH- 1 

TECHNICAL DATA 
Power Output: 25 watts undistorted or 

+ 36.2 db (less than 5% distortion). 

Coverage: 500,000 to 1,000,000 Cu. ft. in-

doors; 20,000 to 30,000 sq. ft. outdoors 

(depending on speaker efficiency and 

noise level). 

Input Circuits: Two 5 megohm channels 

for high impedance crystal, dynamic, or 

velocity microphones, and one channel 

for high impedance crystal or magnetic 

pick-up. All channels can be mixed. 

Polarizing voltage is available for static 

microphone or photo electric cell. 

Field Supply: 18 watts for one 5000 ohm 

field, or one or two 2500 ohm fields. 

Output Impedances: 2, 3, 4, 6, 8, 16, 

125, 250, or 500 ohms with CHT output 

transformer or 4, 8, 15, 250, or 500 ohms 

with regular output transformer. 

Frequency Response: Within + 1 db 

from 35 c.p.s. to 15,000 c.p.s. with bass 

boost of 3.5 db below 100 c.p.s. 

Tone Controls: Two: bass control attenu-

ates 12 db at 60 c.p.s.; treble control 

attenuates 27 db at 10,000 c.p.s. 

Gain: Microphone input, 113 db; phono 

input 72 db (based on 100,000 ohms in-

put impedance). 

Hum: 74.5 db below maximum output. 

Tubes: 3-6J7, 1-6C5, 2-6L6G, 1-523. 

Power Consumption: 180 watts, 115 

volts, 50-60 cycles. 

Dimensions: 17' long, 10' deep, e high. 
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- 
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.6252 I 
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Ta 
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3 4 6 8 -02 160--C 500 250 ' 25 
9 9 9) 

NOTE.. 

VOLTAGES INDICATED MEASURED FROM 

GROUND WITH 115 VOLT LINE AND CONTROLS 

IN . OFF . POSITION 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. CHT REG. 

T-1 T-15A74 
T-2 T-15S91 
T-3 T-15R07 
CH-1 T-15C55° 
CH-2 T-87C48 

*Windings in aerie.. 

T-15A74 
T-17512 
T-17R30 
T-87C49 
T-67C48 

RESISTORS 
Diagram 
No. Ohms Watts 

R-1 10 MEG. 
R-2 10 MEG. 
R-3 10 MEG. 
R-4 3 MEG. 1 
R-5 3 MEG. 1 
R-8 500,000 I 
R-7 500,000 1 
R-8 250,000 Volume Control 
R-9 1 MEG. Volume Control 
R-I0 1 MEG. Volume Control 
R-11 500,000 34 
R-12 500,000 34 
R-13 500,000 3-
R-14 5,000 1 
R-15 100,000 1 
R-18 500,000 Tone Control 
R-17 9 MEG. Tone Control 
R-18 250,000 34 
R-19 1,000 1 
R-20 20,000 1 
R-21 20,000 I 
R-22 2,500 25 
R-23 2,500 25 
R-24 100 25 

R-25 5 MEG. 
R-28 5 MEG. 

3 TYPe 8.17 
1 TYPe 6c5 
2 Type 8L8-G 
1 Type 5Z3 

TUBES 

Input Transformer 
Output Transformer 
Power Transformer 
First Choke 
Second Choke 

Type 

IRC BT-34 
IRC BT.% 
IRC BT-34 
IRC BT-1 
IRC BT-1 
IRC BT-1 
IRC BT-1 
Yaxley type "M" 
Yaxley type "0" 
Yaxley type "0" 
IRC BT-3,4 
IRC BT-
IRC BT-34 
IRC BT-1 
IRC BT-1 
Yaxley UC-513 
Yaxley UC-508 
IRC ST-34 
IRC BT-1 
IRC BT-1 
IRC BT-1 
Ohmite Wire Wound 
Ohmite Wire Wound 
Ohmite Wire Wound, 

Tolerance + 10% — 0% 
IRC BT-3,4 
IRC BT-34 

C-5 
C-8 
C-7 
C-8 
C-9 
C-10 
C-Il 
C-12 
C-13 
C-141 
C-15f 
C-18 
C-17 

CONDENSERS 
Diagram 
No. MM. Voltage Type 
C-1 .1 400V Paper 
C-2 .03 400V Paper 
C-3 .03 400V Paper 

.04 400V Paper 

.04 400V Paper 

.1 400V Paper 

.1 400V Paper 
10 25 V Elect. 
.1 400V Paper 
.03 400V Paper 
.001 800V Paper 
10 25V Elect. 
.1 400V Paper 
8-8 450 WV Elect. 

8 800V Elect. 
8 800V Elect. 

Cornell-Dubilier 
Cornell-Dubiiier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 
Cornell-Dubilier 

EH-9808SL 
Aerovox GL800 
Aerovox GL600 

DT-4P1 
DT-483 
DT-483 
DT-484 
DT-484 
DT-4P1 
DT-4P1 
B R-102 
DT-4P1 
DT-483 
DT-8D1 
BR-102 
DT-4P1 

MISCELLANEOUS PARTS 

1 10x17x3' Chassis and cover — ICA /3875 
1 10x17' Chassis bottom plate — ICA 04087 
8 Octal sockets — Amphenol S8 
1 4-contact socket — Amphenol 54 
2 5-contact sockets — Amphenol S5 
2 5-prong speaker plugs — Amphenol PM5 
2 Mie. input connectors — Amphenol PC1M 
2 Mic, input connectors — Amphenol MCIF 
2 Three screw terminal boards 
2 Two screw terminal boards 
1 Pilot light socket and jewel — Yaxley 310R 
1 6. 3V Pilot light bulb — Mazda #40 
1 SPST toggle switch — Arrow Hézli / 20992 
5 Control knobs 
3 Metal tube grid caps 
3 Metal grid cap shields 
1 AC line cord and plug — Belden / 1725 
2 Bias cells, 1.5 volts — Mallory #F7 
2 Bias cell holders — Mallory IG13-1A 
2 "Mks" control plates 
1 "Phono" control plate 
2 "Tone" control plates (base and treble) 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parte of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 

For complete mechanical drawing of chassis see page 29. 
Full size template of chassis available from Thordarson. 
15e net, postpaid. 
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TflORDARSON 40 WATT AMPLIFIER 

THE characteristics of 6L6 beam power tubes are such that 
they may be used in the construction of amplifiers ranging 

from 5 to 60 watts output. Their power output depends on the 
class of operation employed, such as A1, AB2, AB2. This is 
determined by the applied plate, screen and grid voltages, the 
plate load and driving power. 

This 40 watt amplifier uses two 6L6-G tubes operating in 
class AB2 with approximately 400 volts on the plates and 250 
volts on the screens. Adequate driving power is supplied by a 
triode connected 6F6 tube through a CHT driver transformer. 
The use of inverse feedback and ample driving power make it 
possible to obtain 40 watts output without using fixed bias. This 
simplifies the construction of the amplifier considerably. 

Two microphones and two phono pick-ups may be connected 
to the amplifier at one time. The two phono channels are espe-
cially desirable where dual turn-tables are employed for continu-
ous record reproduction. Also a suitable radio tuner can be con-
nected to one of the phono channels for broadcast reception in 
conjunction with one phono pick-up. Complete mixing makes 
possible the selection of one or more input channels for reproduc-
tion at the same time. 

A dual tone control circuit recently developed in Thordarson's 
laboratory operates in the cathode circuit of the 6C5 tube. One 
control affects only the low or bass frequencies, and the other 
controls the high or treble frequencies. Operation is such that 
with the controls in the center or vertical position the frequency 
response is normal, as illustrated by the frequency response curve. 
Turning the bass control to the left in-
creases the bass response and to the right re-
duces it. The treble control functions in the 
same manner. More detailed description of 
this type of control and its effect on the ampli-
fier frequency response is given on page 24. 

Two 5Z3 rectifier tubes connected in a paral-
lel circuit provide excellent power supply 
regulation. The additional tube also allows 
higher total current which is desirable for 
speaker beld excitation. The amplifier sup-
plies 25 watts for speaker fields, (250 volts at 
100 MA) which is adequate for one large audi-
torium speaker or for two to four smaller 
speakers. The following table indicates how 
speaker field connections are made to the 
speaker sockets and the proper position of the 
field supply jumper wire. 

Jumper 
1 - 2500 ohm field 1-C 
2 - 1250 ohm field 1-C 
2 - 5000 ohm field 1-C 
4 - 2500 ohm field 1-C 
Field supply not used C-2 

*Connect two fields in parallel to each plug. 

Connect to 
prongs 

1-2 
2-5 and A-E 
1-2 and A-B 
2-5 and A-E* 

Make speaker voice-coil or line connections to contacts 3-4 and 

C-D of the speaker sockets or to the output terminal board. Im-

pedance matching is accomplished by inserting the plug into 
the proper jack on the CHT output transformer terminal board. 

TECHNICAL DATA 

Power Output: 40 watts undistorted or +38.25 db (Less than 
5% distortion). 

Coverage: 1,000,000 to 2,000,000 cu. ft. indoors; 30,000 to 50,000 
sq. ft. outdoors (depending on speaker efficiency and noise 
level). 

Input Circuits: Two high impedance channels for crystal, dy-

namic, or velocity microphones, and two high impedance 
phono channels for crystal or magnetic pick-ups. All four 

channels may be mixed. 

Field Supply: 25 watts are available for one 2500 ohm, two 

1250 ohm, two 5000 ohm, or four 2500 ohm fields. 

Output Impedances: 2, 3, 4, 6, 8, 16, 125, 250 or 500 ohms with 

CHT output transformer or 4, 8, 15, 250 or 500 ohms with 
regular output transformer. 

Frequency Response: Within + 2 db, 30 to 15,000 c.p.s. 
(Tone controls in normal position). 

Tone Controls: Two; Bass control varies response from + 12 db 

to —35 db at 40 c.p.s. and treble control varies response 

from + 8 db to —35 db at 7,000 c.p.s. from normal. It is 
possible to obtain practically any desired frequency response. 

Gain: Microphone inputs, 118.5 db; phono inputs, 74 db (based 
on 100,000 ohms input impedance). 

Hum: 75 db below maximum output. 

Tubes: 2-6J7, 1-6F5, 1-6C5, 1-6F6, 2-6L6G, 2-523. 

Power Consumption: 220 watts, 115 volts, 50-60 cycles. 

Dimensions: 17' long, 10' deep, 9' high. 

BOTTOM VIEW 
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40 WATT AMPLIFIER 

R-

PILOT LIGHT 

'63V 

R-3 

• 

oj . 0(2.611,-
115V 60C 

 e 
PR' 

SW-1 FUSE 

T-1 

TRANSFORMERS AND CHOKES 
Diagram 
No. CHT REG. Type 
T-1 T-151108 T- 17R31 Power Transformer 

T-2 T- 15S92 T-17S14 ..r-• Output Transformer 0Y• 
T-3 T-15D85 T-15D85 Driver Transformer 
CH-1 T 15C56* T-75C51 First Choke 
CH-2 T-18C92 T-18C92 Second Choke 

CH-3 T-67C46 T-67C46 Third Choke 
C11-4 T-14C70 T- 14C70 Tone Control Choke 

• Windings in series. 

Diagram 
No. 
C-1 
C-2 
C-3 
C-4 

CS 
C-8 
C-7 

C-8 
C-9 
040 
C-11 
C-12 

C-13 
C-14 
C-15 

C-18, C-17 
C-18, 

C-19 
C-20 
C-21 
C-22 

C-23 
C-24 

NOTE.• 

VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN « OFF POSITION. 

PARTS LIST 

500.000 

500,000 

500,000 

500.000 

5 Megohms 

5 Megohms 

3 Megohms 

3 Megohms 

500.000 

500,000 

1 Megohm 

1 Megohm 

500,000 

500,000 

5,000 

250,000 

20,000 

250.000 

1,000 1 

Special Dual Tone Control 

Special Dual Tone Control 

20,000 1 

900 10 

RESISTORS 

Watt• Type 

Volume Control 

Volume Control 

3'5 

A 
Volume Control 

Volume Control 

10,000 

10,000 

20.000 

2,500 

80 
1,800 
2,500 

25 

50 
50 
50 

CONDENSERS 

Mid. Voltage 
.03 400V laper 
.03 400V Paper 

.04 400V Paper 

.04 400V Paper 

.1 400V Paper 

.1 400V Paper 
10 25V Elect. 
.1 400V Paper 
10 25V Elect. 
.5 400V Paper 
.01 400V Paper 
.01 400V Paper 

.003 400V Paper 

.1 400V Paper 
10 25V Elect. 

8-8 450V Elect, 
8 450V Elect. 
8 600V Elect. 
8 600V Elect. 
8 600V Elect 

8 600V Elect. 
8 600V Elect. 
8 600V Elect. 

Typo 
Aerovox #484 

Aerovox #484 
Aerovox 1484 
Aerovox #484 
Aerovox # 484 
Aerovox /484 
Aerovox PR25 

Aerovox #484 
Aerovox PI125 
Aerovox #484 
Aerovox 0484 
Aerovox 1484 
Aerovox #484 

Aerovox #484 
Aerovox P1125 
Aerovox PBS450 
Aerovox PBS-ISO 
Aerovox PBS600 
Aerovox PBS600 

Aerovox GL800 
Aerovox GL600 

Aerovox GL600 
Aerovox GL600 

Diagram 
No. Ohms 

R-1 

12-2 

R-3 

R-4 

R-5 

R-6 

R-7 

R-8 

R-9 

R-10 

R-11 

R-12 

R-I3 

R-I4 

11- IS 

R-16 

R-17 

R-18 

R-19 

R-20 

R-21 

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 
R-30 

FREQUENCY RESPONSE CURVE 

11 

Centralab N-103 

Centralab N-103 

Centralab #310 

Centralab #310 

Centralab #310 

Centralab #310 

Centralab #310 

Centralab /310 

Centralab #310 

Centralab #310 

Centralab N- I04 

Centralab N-I04 

Centralab /310 

Centralab #310 

Centralab #314 

Centralab #310 

Centrabib #310 

Centralab #310 

Centralab # 314 

Thordarson R-1068 

Thordarson 11-1068 

Centralab #314 

Ohmite, Wirewound 

Centralab #310 

Centralab #310 

Centralab #314 

Ohmite, Wirewound 

Ohmite, Wirewound 
Ohmite, Wirewound 
Ohmite, Wirewound 

2 Type 8J7 
1 Type 8E5 
I Type 6C5 
1 Type 6F6 
2 Type 6L8-G 
2 Type 523 

jliORDARSON 

TUBES 

500 250 125 

9 9 

(j± 2  

MISCELLANEOUS PARTS 

1 uhre• Chassis and cover — ICA #3875 
1 10x17 Chassis bottom plate — ICA /4067 
2 5-Contact sockets — Amphenol S.5 
2 4- Contact sockets — Amphenol S4 

7 Octal sockets — Amphenol S8 
2 5-Prong speaker plugs — Amphenol PM5 
3 Metal tube grid caps 

3 Metal tube grid cap shields 
1 Pilot light socket and jewel — Yaxley #310R 

1 6.3V Pilot light bulb — Mazda # 40 
I SPST toggle switch — Arrow 11&11 #20992 
2 Mie, input connectors — Amphenol #PCIM 
2 Mic, input connectors — Amphenol /MCIF 

1 Primary line cord and plug — Belden #1725 
2 Bias cells, 1.5 volts — Mallory #F7 
2 Bias cell holders — Mallory # 013-1A 

2 "MC." control plates 
2 "Phono" control plates 

2 "Tone" control plates 

6 Volume control knobs 
1 Fuse mounting — Littlefuse # 1075 
1 Fuse, 5 amp. 

1 2-Screw terminal board, output 
2 2-Screw terminal boards, phono input 
1 3-Screw terminal board, field supply 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parts of equiva-
lent quality may be substituted except where physical 

limitations prohibit. 

15 20 25 30 35 40 45 
K)WER 

DISTORTION CURVE 

For complete mechanical drawing of chassis see 
page 29. Full size template of chassis available 

from THORDARSON 15c net, postpaid. 



THORDARSON 60 WATT AMPLIFIER 

TOP VIEW 

rr HIS 60 watt amplifier has sufficient undistorted power out-
put for practically any loud speaker installation. Four type 

6L6-G output tubes operate in a push-pull parallel class AB1 
circuit. Under these conditions no driving power is required 
making it possible to use a single 6C5 tube for excitation of 
the power stage. Distortion in the power stage is reduced to a 
minimum by the use of inverse feedback. Laboratory tests of 
amplifiers without inverse feedback indicate that distortion at 
full output may be less than 5% at 400 c.p.s., however it may 
increase to as much as 30 to 40% at bass and treble frequencies. 
This peculiarity of pentode and tetrode power tubes is quite 
easily corrected by the use of inverse feedback. The output of 
this amplifier has less than 6% distortion at all frequencies be-
tween 30 and 10,000 c.p.s. • 

In wiring the amplifier, shield all leads in the grid and plate 
circuits of the output tubes. The schematic diagram indicates 
clearly where shielding is necessary. This should not be over-
looked since shielding is important in modern amplifiers employ-
ing tubes with high power sensitivity. Connect the colored leads 
of the output transformer to the numbered terminals of T-3 as 
indicated in the diagram. If the leads of the tertiary winding 
are reversed oscillation is sure to result in the output stage. 
Two rectifier tubes are used; one for the plate and bias voltages 

of the output stage; the other for the screens of the output tubes 
and the balance of the amplifier. The effect of this circuit is 
similar to fixed bias and also provides excellent screen voltage 
regulation which is essential for maximum undistorted output. 
Interstage coupling through the B supply is also eliminated, 
since the plate circuit of the 6L6-G tubes is supplied from a 
separate rectifier. 
The amplifier as illustrated is construc-

ted with regular Thordarson transformers 
and chokes except T-15A74. This is a 
Thordarson CHT input transformer which 
incorporates hum balancing construction. 
and a split secondary winding. The use of 
this transformer is essential since hum 
pick-up must be held to a minimum, and a 
split secondary is required for the inverse 
feedback connection. A CHT output trans-
former is also available as given in the parts 
list. In addition to having a better selec-
tion of secondary impedances the CHT 
output transformer is more efficient and 
has better frequency characteristics. Both 
the CHT and the regular output trans-
former have the 10% feedback winding. 
A dual tone control circuit is used in the 

cathode circuit of the 6C5 tube. Since the 
control of frequencies is accomplished by 
means of degeneration, this stage provides 
very little gain. This stage therefore is 
strictly for tone control purposes. Refer to 
page 24 for more detailed information on 
this circuit and sketch showing connections 
to the special tone controls. 
Both microphone circuits are susceptible 

to hum pick-up and "cross-talk" unless 

properly shielded. A box may be formed from thin metal and 
placed as illustrated in the bottom view. Mount the bias cells, 
C-1, C-2, R-5, and R-6 on the inside wall of the chassis before 
fastening the metal box in place. Resistors R-3, R-4, R-13 and 
R-14 must also be shielded individually, as shown in the schematic 
drawing, to prevent hum and "cross-talk" from developing at 
this point. 

TECHNICAL DATA 

Power Output: 60 watts undistorted or +40 db (less than 6% 
distortion). 

Coverage: 2,000,000 to 3,000,000 Cu. ft. indoors, 50,000 to 75,000 

sq. ft. outdoors, (depending on speaker efficiency and noise 
level). 

Input Circuits: Two high impedance channels for crystal, dy-
namic, or velocity microphones, and two high impedance phono 

channels for crystal, or magnetic pick-ups. All channels may 

be mixed. 

Output Impedances: 4, 8, 15, 250, or 500 ohms with regular 

output transformer as shown or 2, 3, 4, 6, 8, 16, 125, 250, or 

500 ohms with CHT output transformer. 

Frequency Response: Within ± 2 db from 40 to 15,000 c.p.s. 

(tone controls in normal position). 

Tone Controls: Two; bass control varies response from + 8 db 

at 70 c.p.s. to — 30 db at 40 c.p.s., and treble control varies 

response from + 9 db to — 27 db at 7000 c.p.s. from normal. 
Practically any desired frequency response may be obtained. 

Cain: Microphone inputs, 112 db; phono inputs, 73 db (based on 

100,000 ohms input impedance). 

Hum: 75 db below maximum output. 

Tubes: 3-6J7, 2-6C5, 4-6L6-G, 1-80, 1-83. 

Power Consumption: 225 watts, 115 volts, 50-60 cycles. 

Dimensions: 17" long, 10" deep, 9" high. 

A Ili 41111 OilLANI 
R- t 4 R- 13 R2 R-1 R-ZO R-21 

BOTTOM VIEW 
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60 WATT AMPLIFIER 

C-1 
R-51 

MIC 
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d 
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NOTE.* 
VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN" OFF - POSITION. 

THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 
T-1 
T-2 
T-3 
CH-I 
CH-2 
CH-3 
CH-4 

T-89R28 Power Transformer 
T-17S15 or T-15S93 Output Transformer 
T-15A74 Input Transformer 
T-75C51 Choke 
T-68C07 Choke 
T-67C46 Choke 
T-14C70 Tone Control Choke 

CONDENSERS 
Diagram 
No. Mfd. Voltage 
C-1 .03 400V Paper Cornell-Dubilier #DT-483 
C-2 .03 400V Paper Cornell-Dubilier # DT-4S3 
C-3 .04 400V Paper Cornell-Dubilier # DT-4S4 
C-4 .04 400V Paper Cornell-Dubilier / DT-4S4 
C-5 .1 400 V Paper Cornell-Dubilier DT-4 P1 
C-8 .1 400V Paper Cornell-Dubilier # DT-4P1 
C-7 10 25V Elect. Cornell-Dubilier /BR-102 
C-8 .1 400V Paper Cornell-Dubilier # DT-4P1 
C-9 10 25V Elect. Cornell-Dubilier # BR-102 
C-10 .5 400V Paper Cornell-Dubilier # DT-4P5 
C-11 .04 400V Paper Cornell-Dubilier # DT-4S4 
C-12 .003 600V Paper Cornell-Dubilier # DT-6133 
C-13 .001 600V Paper Cornell-Dubilier/DT-601 
C-14 .1 400V Paper Cornell-Dubilier # DT-4P1 
C-15 10 25V Elect. Cornell-Dubilier BR-102 
C-16 .1 400V Paper Cornell-Dubilier # DT-4P1 
C-17} 8-8 450V Elect. Aerovox PBS 450 
C-18 
C-19 8 450V Elect. Aerovox PBS 450 
C-20 8 800V Elect, Aerovox GL600 
C-2I 8 450V Elect. • Aerovox GIS450 
C-22 8 450V Elect. Aerovox GLS450 
C-23 8 450V Elect. Aerovox PBS 450 

.905 C'  

6C5 

C-17 C-18 

C-23 

o 

R-32- C.- 20 e 

6c5 3.100vC-16 T 3 

0000 

115y 60c SW-1 FUSE 

PARTS LIST 

RESISTORS 

Diagram 
No. Ohms 
R-I I MEG. 
R-2 1 MEG. 
R-3 500,000 
R-4 500,000 
R-5 5 MEG. 
R-6 5 MEG. 
R-7 3 MEG. 
R-8 3 MEG. 
R-9 500,000 
R-10 500.000 
R-11 1 MEG. 
R-12 1 MEG. 
R-13 500,000 
R-14 500,000 
R-15 1,000 
R-16 100,000 
R-17 20,000 
R-18 250,000 
R-19 2,000 1 
R-20- Dual Tone Control 
R-2I Dual Tone Control 
R-22 20,000 1 
R-23 1,000 1 
R-24 50,000 1 
R-25 20,000 1 
R-26 200 1 
R-27 200 1 
R-28 200 1 
R-29 200 1 
R-30 20,000 1 
R-31 125 50 

Watts 
Volume Control 
Volume Control 

volume Control 
Volume Control 

R-32 40,000 60 
10,000 25 R-33 

20 30 50 70 100 200 300 500 700 1000 2A1 1M 5M TM 170 1511 SOM 

( 
CYCLES PER SECOND 

FREQUENCY RESPONSE CURVE 

  Tone controls normal 
  Baas increase — Treble rormal 
— - — - — - — - Bass normal — Treble increase 
— •• — •• — •• — Baas normal— Treble decrease 
— - - - — - - - Baas decrease — Treble normal 

T-1 

Tsito 
Centralab N-104 
Centralab N-104 
Centralab #310 
Centralab #310 
Centralab #310 
Centralab 1310 
Centralab /314 
Centralab /314 
Centralab #310 
Centralab #310 
Centralab N-104 
Centralab N-104 
Centralab #310 
Centralab #310 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab #310 
Centralab /314 
Thordarson R-1068 
Thordareon R- I068 
Centralab #314 
Centralab /314 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab #3I4 
Centralab /314 
Centralab #314 
Centralab #314 
Obmite, Wirewound, 

+10%, —0% 
Ohmite, Wirewound 
Ohmite, Wirewound 

;616 

61.6 

BR SWHT 

61.6 

! 

C-22 R-33 

CPI-2 

TUBES 
3 Type 8J7 
2 TYPe 605 
4 TYPe 6L6-G 
1 Type 80 
1 Type 83 

1.-2SLATE 

• C> OGREEN 

• g _Z.!,D 

g BLUE 

BLK.  

MISCELLANEOUS PARTS 

1 10x17x3 Chassie and cover — Bud / 1127 
1 10x17' Chassie bottom plate — Bud /689 
9 Octal sockets Amphenol S8 
2 4-Contact sockets — Amphenol S4 
2 Mic, input connectors — Amphenol PC1M 
2 Mic, input connectors — Amphenol MC1F 
1 6-Screw output terminal board 
1 Fuse mounting — Littlefuse # 1075 
1 Fuse, 5 amp. 
1 AC line cord and plug — Belden # 1725 
2 2-Screw terminal boards 
1 Pilot light socket and jewel — Yaxley #31OR 
1 Pilot light, 6.3 volte — Meade #40 
1 SPST toggle switch — Arrow EUH /20992 
3 Metal tube grid cape 
3 Metal tube grid cap shields 
2 "Mic" control Plates 
2 "Phono" control platee 
2 "Tone" control plates 

Control knobs 
2 Biao cells, 1.5 volte — Mallory # F7 
2 Bias cell holders — Mallory /GB-1A 

NOTE: The brande and types specified in the parts list 
were used in the original laboratory modela. Parte of 
equivalent quality may be substituted except where physical 

limitations prohibit. 

10 20 30 40 
WATTS OUTPUT 

DISTORTION CURVE 

50 60 70 

For complete mechanical drawing of chassie see 
page 30. Full size template of chassis available 

from THORDARSON 15c net, postpaid. 
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THORDARSON 
120 WATT  AMPLIFIER\er 

TOP VIEW 

THE power output of this am plifier is adequate for the 
largest installations either indoors or out. The input cir-

cuit is arranged to operate from a pre-amplifier such as those 
described on pages 20 and 22. These pre-amplifiers have low 
impedance output transformers, making it possible to operate 
them several hundred feet from the 120 watt unit. A 500 ohm 
resistor (R-1) is connected across the input circuit of the 120 
watt amplifier to match the 500 ohm output impedance of the 
pre-amplifier. This method is satisfactory since the 6J7 input 
tube provides approximately the same voltage gain as would 
be obtained from a line to grid transformer. Should it be de-
sired to operate from a single high impedance pick-up without a 
pre-amplifier, resistor R-1 can be disconnected from the circuit. 
Under these conditions the amplifier gain is 90 db which is 
sufficient for full power output. 

The second stage is the tone control and contributes very 
little to the overall gain of the amplifier. An article 
describing this tone control circuit may be found 
on page 24. If the tone control is not required, the 
6C5 stage and associate parts can be eliminated 
without seriously affecting the gain of the amplifier. 

A dotted line "A A" is shown on the cir-
cuit diagram just before the 6F6 driver tube grids. 
If the unit is to be used only as a booster amplifier, 
eliminate all those parts ahead of the dotted line. 
For connection to a 500 ohm line use a line to P-P 
grid transformer such as T-15A67 instead of 
T- 15A74 as shown. The overall gain of the booster 

with this transformer is about 43 db. Therefore, 
full output will be ribtained when a 0 db signal is 
fed to the unit ( 1.73 volts across 500 ohms.) 

Four type 6L6-G tubes operate in a push-pull 
parallel class AB2 circuit with inverse feedback. 
With this set-up it is possible to obtain maximum 
undistorted power output from beam power tubes. 
The driver stage consists of two 6F6 tubes connected 
as triodes. These provide excellent regulation which 
is essential when the output tube grids are driven 
positive. 

It is necessary to shield the entire wiring of the 
final stage. This is easily done by using single 
shielded wire similar to that used for antenna lead 
in. Take care that the shielding does not come in 
contact with the tube socket contacts and other 
terminals. Ground all shielding carefully. If the 
amplifier oscillates interchange the leads connect-
ing to terminals 7 and 6 on driver transformer T-4. 
This reverses the phase relationship of the feedback 
voltage with respect to the input voltage. 
Two power supplies, entirely independent of one 

another, make it possible to obtain excellent regula-
tion of the bias and screen voltages. The plate 

supply of the output stage uses two type 83 rectifier tubes. An 
80 is used to supply fixed bias and screen voltage to the output 
stage as well as plate voltage for the balance of the amplifier. 
A separate filter system for each supply isolates the output 
stage and insures stability. Resistors in series with the 83 tube 
plates help distribute the current evenly. These resistors are 
necessary when mercury vapor rectifier tubes are wired parallel. 

Before operating the amplifier insert all tubes except the 83's 
and adjust R-26 until 24.5 volts are measured at the 6L6 grids. 
After the 83's are placed in the sockets turn the amplifier on 
and measure the bias voltage again. If any change is noted 
correct by adjusting R-26. 

TECHNICAL DATA 
Power Output: 120 watts or + 43 db (less than 8% distortion). 

Coverage: Up to 5,000,000 Cu. ft. indoors; 100,000 to 150,000 sq. 
ft. outdoors (depending on speaker efficiency and noise level). 

Input Circuit: Single channel; may be adapted to low or high 
impedance. 

Output Impedances: 84, 100, 125, 166, 250 or 500 ohms; select-
ed by plug and jacks on terminal board of CHT output 
transformer. 

Frequency Response: Within ± 1 db from 40 to 15,000 c.p.s. 
(tone controls in normal position). 

Tone Controls: Two; bass control varies response from -I- 7 db 
at 60 c.p.s. to —20 db at 30 c.p.s., and treble control varies 
response from + 7.5 db to-20 db at 10,000 c.p.s. from normal. 
Practically any desired frequency response may be obtained. 

Gain: 90 db with high impedance input resistor (based on 
100,000 ohms input impedance); 72.5 db with 500 ohm input 
resistor. (If line to grid transformer is used, gain is approxi-
mately 90 db.) 

Hum: 73 db below maximum output. 

Tubes: 1-6J7, 2-6C5, 2-6F6, 4-6L6-G, 1-80, 2-83. 

Power Consumption: 570 watts with no signal; 720 watts at 
maximum output. 

Dimensions: 17" long, 15" deep, 9" high. 

I30 T OM VIEW 

14 



120 WATT AMPLIFIER THORDARsON 

PILOT LIGHT 

11511-.7.07--".  

SW-1 FUSE e ()Vie T- 1 

THORDARSON TRANSFORMERS AND CHOKES 
Diagram 
No. 
T-1 T-15R06 Power Transformer 
T-2 T-15R01 Power Transformer 
T-3 T-15S94 Output Transformer 
T-4 T-15D86 Driver Transformer 
T-5 T-15A74 Input Transformer 
CH-1 T-15C56 Choke* 
CH-2 T-68C07 Choke 
CH-3 T-67C46 Choke 
CH-4 T-14C70 Tone Control Choke 
*Winding in Series. 

Diagram 
No. 
C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10, C-11 
C-12 
C-13 
C-I4 
C-15 
C-16 

CONDENSERS 

Mid. Voltage 
10 25 V. Elect. 
.1 400 V. Paper 
10 2.5 V. Elect. 
.5 400 V. Paper 
.04 400 V. Paper 
.1 400 V. Paper 
.1 400 V. Paper 
10 25 V. Elect. 
.1 400 V. Paper 

8-8 450 V. Elect. 
16 200 V. Elect 
8 600 V. Elect. 
8 600 V. Elect. 
8 600 V. Elect. 
8 450 V. Elect. 

TYPI, 
Cor.-Dub. #BR-102 
Cor.-Dub. # DT-4P1 
Cor.-Dub. BR-102 
Cor.-Dub. #DT-4P5 
Cor.-Dub. #DT-4S4 
Cor.-Dub. #DT-4P1 
Cor.-Dub. #DT-4P1 
Cor.-Dub. # BR-102 
Cor.-Dub. # DT-4P1 
Cor.-Du b. #JR-588 
Cor.-Dub. AIR-218 
Aerovox #GL600 
Aerovox #GLI300 
Aerovox # GL600 
Cor.-Dub. AIR-508 

CH-2 000001 
PR' 

PARTS LIST 

RESISTORS 
Diagram 
No. Ohms 
R-1 500 
R-2 1 MEG. 
R-3 5,000 
R-4 50,000 
R-5 250,000 
R-6 
R-7 
R-8 
R-9 
R-10 
R-11 
R-12 
R-I3 
R-14 
R-15 
R-16 
R-17 
R-18 
R-19 
R-20 
R-21 
R-22 
R-23 
R-24 
R-25 
R-26 

Watts Type 
Centralab #314 

Volume Control Centralab N-104 
1 Centralab #314 
1 Centralab #314 

Centralab #310 
20,000 1 Centralab #314 
1,000 1 Centralab 314 

Dual Tone Control Thordarson R-1068 
Dual Tone Control Thoolarson R-I068 

20,000 1 Centralab #314 
1,000 1 Centralab #314 

50,000 1 Centralab #314 
20,000 1 Centralab #314 

200 1 Centralab #314 
200 1 Centralab /314 
200 1 Centralab 1314 
200 1 Centralab #314 
25 10 Ohmite, Wirewound 
25 10 Ohmite, Wirewound 

10,000 50 Ohmite, Wirewound 
10,000 50 Ohmite, Wirewound 

50 10 Ohmite, Wirewound 
50 10 Ohmite, Wirewound 
50 10 Ohmite, Wirewound 
50 10 Ohmite, Wirewound 

300 25 Ohmite, Semi-Var. 

20 30 SO 71 WO 700 300 500 700 1000 DA 33A SIA 7/A 10IA 151A 30M 

20 
D 

CYCLES PER SECOND 
  Tone centro s normal 
— - - — - - Bass increase — Treble normal 
  Bass normal — Treble increase 

Bass normal — Treble decrease 
— - - - — - - - Bass decrease — Treble normal 

FREQUENCY RESPONSE CURVE 

125 166 

--0 
100 250 

84 500 
c 0- - 

TUBES: 1-6.17, 2-6C5, 2-6F6, 4-6L6G, 1-80, 2-83 

MISCELLANEOUS PARTS 

1 17x15x3' Chassis with bottom plate 
1 "Gain" control plate 
2 "Tone" control plates 
3 Volume control knobs 
1 AC line cord and plug — Belden # 1725 
1 Fuse mounting — Littlefuse #1075 
1 Fuse, 10 ampere 
9 Octal Sockets — Amphenol S8 
3 4-Contact sockets — Amphenol S4 
4 5-Contact sockets — Amphenol S5 
4 5-Prong speaker plugs — Amphenol PM5 
1 Input connector — Amphenol PC3F 
1 Input connector — Amphenol MC3M 
1 Pilot light socket and jewel — Yaxley #310R 
1 Pilot light bulb, 6.3 volts — Mazda #40 
1 Metal tube grid cap 
1 Metal tube grid cap shield 
1 SPST toggle switch — Arrow Heal # 20992 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parts of equiva-
lent quality _may be substituted except where physical 

limitations prohibit. 

20 40 60 80 100 
WAT TS OUT PUT 

120 

DISTORTION CURVE 

For complete mechanical drawing of chassis see page 30. Full size template of chassis available from 

THORDARSON, 15e net, postpaid. 
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TtIORDARSON 2A3 PHONO AMPLIFIER 

THIS 10-watt Tru-Fidelity audio ampli-
fier, with volume expansion and dual 

tone control, will meet the requirements of 
the most discriminating listener. It is an im-
proved version of the Thordarson 10-watt 
Tru-Fidelity unit, specially adapted to meet 
phonograph and radio tuner requirements. 
The amplifier features an unusually flexible 
tone control and tr3lume expansion, making it 
possible to reproduce recordings with a high 
degree of naturalness. The volume expander 
is especially useful in restoring the range of 
symphonic renditions. No pre-amplifier 
stages are included as they are not needed 
and would materially increase the cost of 
construction. 

With the bass and treble tone controls in 
"normal" position, the frequency response is 
flat. Through the use of the dual tone con-
trols the bass may be bolsted 7 db between 
50 and 200 cycles or dropped 30 db from nor-
mal at 30 cycles The treble may be boosted 
9 db at 7000 or dropped 30 db at 10,000 
cycles. These controls are independent, so 
any acoustical condition may be satisfied. 

At the rated output of 10 watts, the dis-
tortion is but 3.7% and at 16 watts only 
4.8%, which is still within high fidelity speci-
fications. 

The amplifier consists of five stages giving 
a gain of 70 db from either phono input (mea-
sured across a 100,000 ohm input). This 
gain is with the volume expansion off. When 
the expander is at maximum the volume level 
may be increased 11 db making a total overall 
gain of 81 db available. This is more than 
sufficient for any phono or tuner application. 

Two phono inputs are mixed and fed into 
a 6C5 stage with a gain of 10. The output of 
this stage is fed into a 6L7, the gain of which 
varies according to the expansion voltage fed 
into it by the action of the 6C5-6}16 volume 
expansion stage The energy for the expander 
stage is taken from the grid of the fourth 
stage 6C5. 

The output of the 6L7 is fed into a 6C5 
tone control tube which has a gain of 1.4 
with the controls in "normal" position. This 
in turn is fed into another 6C5 and then, 
through a T-90A04 Tru-Fidelity transformer, 
to two 2A3's or 6A3's in push pull. (The power 

+1) 

-10 

20 

30 

tt. 

trismoL 

ram* 

transformer has filament voltage available for either type tubes.) 
A Tru-Fidelity output transformer, T-90S13, makes voice coil 
or line impedances of 1.25, 3.75, 5, 7.5, 10, 15, 53, 125, 200, 250, 
333 or 500 ohms available. 

A form of degeneration is used in a new way to provide the 
unusually flexible tone compensating circuit shown. This circuit 
is so important and interesting that it is described in detail on 
page 24. 

On the front panel are the two gain controls, near the input 
jacks; the expander control; a pilot light; the meter, with a 
switch at the far end of the chassis to measure the plate current 
of either or both output tubes; the on-off switch; the two tone 
controls and the plate current switch just mentioned. 

In the photograph is shown the special shielding around the 
two small resistors from the gain controls. The circuit used 
results in a minimum of cross-talk, shielding them as shown 
removes the last possibility of it. Cover the resistors with cam-
bric sleeving, then enclose them in a braid shield. 

20 30 50 70 100 200 300 500 700 1000 2M 3M 5M 7M 10M 15M 30M 

1••• 

..... 

CYCLES PER SECOND 

Tone controls — normal 
 Baas — increase, treble — increase 
0-00- Bass — increase, treble normal 

—oo—oo Bass i , treble el  
— - - — Bass — normal, treble — increase 

a 40  
• R-2 R-11 

 Bass — normal, treble — d  
—0-0 Bass — decrease, treble — normal 

Bass d , treble d  
-o-o-o Bass - decrease, treble increase 

FREQUENCY-RESPONSE CURVE 
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BOTTOM VIEW 

For complete mechanical drawing of chassis see page 28, also, 
full size template available from Thordarson 15e net postpaid. 
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2A3 PHONO AMPLIFIER 

NOTE." 
VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN-OFF" POSITION. 

TECHNICAL DATA 
Power Output: 10 watts or + 32.2 db with 
3.7% distortion; 16 watts or + 34.1 db 

with 4.8% distoriton. 

Input Circuits: Two high impedance phono 
channels for crystal or magnetic pick-up 

or radio tuner. Individual controls for 
mixing or fading. 

Output Impedances: 1.25, 3.75, 5, 7.5, 10, 

15, 50, 125, 200, 250, 333 or 500 ohms— 
selected by connecting output terminals to 

desired impedance of transformer. 

Frequency Response: Within + 1 db from 
30 to 15,000 c.p.s. (tone controls in normal 
position). 

Tone Controls: Two: bass control varies 
response from + 7 db at 70 c.p.s. to —30 db 
at 30 c.p.s.; treble control varies response 
from + 9 db to —30 db at 7,000 c.p.s. 

Gain: 70 db with volume expander "OFF"; 
81 db with volume expander "ON". 

Hum: 64 db below maximum output. 

Tubes: 4-6C5, 1-6L7, 1-6H6, 2-2A3 or 6A3, 

1-80, 1-5Z3. 

Power Consumption: 235 watts, 115 volts, 
50-60 cycles. 

Dimensions: 17' long, 10' deep, 9' high 

5 

3 

2 

O 
2 4 6 8 

WATTS OUTPUT 

DISTORTION CURVE 

10 12 

Y Y 

.5V. 529 
82? Orr 

001.5.‘  
C-23 ,. IÇ.t2 

C21 c20 

6V. •3601, 

0 0 0-0 01-01)0 I 
115 V.60C LINE 

SW-1 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Dijrram 

T-1 T-15R05 Power Transformer 
T-2 T-90A04 Audio Transformer 
T-3 T-90S13 Output Transformer 
CH-I T-15C54* First Choke 
CH-2 T-74C30 Second Choke 
CH-3 T-67C46 Third Choke 
CH-4 T-18C92 Bias Choke 
CH-5 T-14C70 Tone Control Choke 
*Winding in parallel. 

Diagram Ohms 
No. 

R-1 1 MEG. 
R-2 I MEG. 
R-3 500,000 
R-4 500,000 
R-5 2,000 
R-8 20,000 
R-7 20,000 
R-8 1 MEG. 
R-9 500,000 
R-10 100,000 
R-11 I MEG. 
R-12 10,000 
R-13 100,000 
R-14 250,000 
R-15 100,000 
R-16 10,000 10 
R-17 10,000 10 
R-18 800 1 
R-19 200 1 
R-20 250,000 
R-21 20,000 1 
R-22 1,000 1 
R-23 Dual Tone Control 
R-24 Dual Tone Control 
R-25 20,000 1 
R-26 3,500 10 
R-27 50,000 1 
R-28 1,000 I 
R-29 50,000 
R-30 3,000 
R-31 3,000 

RESISTORS 

Watts 

Volume Control 
Volume Costeo 

1 
1 
1 

1 
Volume Control 

1 
Potentiometer 
Potentiometer 

4 Type 8C5 
1 Type 6L7 
1 Type 6H6 
2 Type 2A3 or 6A3 
1 Type 80 
1 Type 5Z3 

TUBES 

Type 

Centralab N-104 
Centralab N-104 
Centralab #310 
Centralab #310 
Centralab #314 
Centralab #314 
Centralab #314 
Centralab #310 
Centralab #310 
Centralab #314 
Centralab N-104 
Centralab #310 
Centralab #310 
Centralab #310 
Centralab #314 
Ohmite Brown Devil 
Ohmite Brown Devil 
Centralab e314 
Centralab #314 
Centralab #310 
Centralab #314 
Centralab #314 
Thordarson R1088 
Thordarson R1068 
Centralab #314 
Ohmite Brown Devil 
Centralab #314 
Centralab #314 
Centralab #314 
Yaxley #C3MP 
Yaxley IC3MP 

204 
6r3 .r" 

Diagram 
No. 

C-1 
C-2 
C-3, C-7 
C-4 
C-5 

CONDENSERS 

Mid. Voltage 
10 25 V Elect. 
.1 400 V Paper 
8-8 450 WV Elect. 
.5 400 V Paper 
.1 400 V Paper 

G6 .5 400 V Paper 
C-8 .1 400 V Paper 
G9 10 25 V Elect. 
C-10 .03 400 V Paper 
C-11 .03 400 V Paper 
C-12 .002 400 V Paper 
C-13 .5 400 V Paper 
C-I4, C-15 8-8 450 WV Elect. 
C-16 .1 400 V Paper 
C-17 10 25 V Elect. 
C-18 .25 400 V Paper 
C-19, C-24 8-8 450 WV Elect. 
C-20 8 450 V Elect. 
C-21 8 450 V Elect. 
C-22, C-23 8-8 450 WV Elect. 
C-25 .5 400 V Paper 

Type 
Cor.-Dub. #BR-102 
Aerovox #484 
Aerovox PBS 450 
Aerovox /484 
Aerovox #484 
Aerovox /484 
Aerovox /484 
Cot-Dub. OBR-102 
Aerovox #484 
Aerovox #484 
Aerovox #484 
Aerovox #484 
Aerovox PBS 450 
Aerovox #484 
Cor.-Dub. #BR-102 
Aerovox #484 
Aerovox PBS 450 
Aerovox G 450 
Aerovox G 450 
Aerovox PBS 450 
Aerovox # 484 

MISCELLANEOUS PARTS 

1 10x17x3' Chas, and screen cover—Par-Metal # AF1017 
1 10x17' Chas, bottom plate—Par-Metal # 13P4528 
1 0-150 MA DC meter — Triplett /223 
1 SPST toggle switch — Arrow Hdr11 #20992 
1 Two gang three position switch — Yaxley #3223-.1 
6 Octal sockets — Amphenol S8 
4 4-Contact sockets — Amphenol S4 
1 Metal tube grid cap 
1 Metal tube grid cap shield 
2 "Volume" control plates 
2 "Tone" control plates 
1 "Expansion" control plate 
1 Three position meter switch plate 
6 Control knobs 
2 Mie, connectors — Amphenol PC1M 
2 Mie, connectors — Amphenol MCI F 
1 AC line cord and plug — Belden # 1725 
1 Pilot light socket and jewel — Yaxley 310R 
1 Pilot light bulb, 8.3 volts — Mazda #40 
2 Bracketa—Yaxley RB #248 

NOTE: The brands and types specified in the parte het 
were used in the original laboratory models. Parte of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 
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TtIORDARSON 6 Volt DC - 115 Volt AC AMPLIFIER ck 

TOP VIEW 

The combination 6 volt D.C., 115 volt A.C. amplifier has be-
come very popular, especially in mobile public address work. 
Its flexibility permits operation almost anywhere that a 6 volt 
storage battery can be placed, such as rural gatherings, picnics, 
beach parties, motor boats, barn dances, etc. It is the ideal unit 
for portable and rental work since the undistorted power output 
of 20 watts is sufficient for most installations. Results are alike 
on both battery and 115 volt A.C. supplies with no sacrifice in 

the quality of reproduction 

The amplifier is similar to 1 he 25 watt unit described on page 8; 
two 6L6-G's operate in a class ABI circuit with approximately 
300 volts applied to the plates and screens. Inverse feedback 
reduces the distortion which is lower than ordinarily encountered 
in 6 volt amplifiers of this type. Two input channels accommo-
date a low level high impedance microphone and high impedance 
phono pick-up. The gain of the amplifier is more than adequate 
for full output with either "Mie" or "Phono". 

Operation from 6 volts D.C. is made possible by incorporating 
a heavy duty vibrator to convert the D.C. into alternating 
current. Dual operation is accomp-
lished by having both a 6 voltvibra-
tor primary and a 115 volt primary 
on one and Ihe same transformer. 
Two 6W5-G tubes rectify the high 
voltage for both battery and A.C. 
operation. A 6.3 volt secondary on 
the transformer supplies the heater 
current for A.C. operation only. The 
heaters are switched to the battery 
automatically for 6 volt operation 
by inserting the proper power sup-
ply plug. Two plugs are used, one 
being wired for 115 volt and the 
other for 6 volt operatics' These 
plugs are wired as indicated on the 
schematic diagram. 

Three switches are required. Two 
are used for 6 volt operation, one 
being a heavy duty type which con-
trols the total 6 volt supply and the 
other is connected in the vibrator 
circuit and provides standby oper-
ation. The third is the "On" and 
"Off" switch for operation from 115 

volts A.C. 

When operating from a 6 volt 

battery, turn the main heavy duty switch "On" first and wait 
a minute or so for the tube heaters to warm up before turning 
on the vibrator switch. The vibrator switch controls the "B" 
supply and when turned "On" the battery drain increases from 
4.5 amperes (which is the heater current) to about 19 amperes. 
This switch is a desirable feature since the battery can be 
conserved without waiting for the heaters to warm up when 

operation is desired. 

All converters, whether rotary or the vibrator type, develop 
a certain amount of high frequency hash. This disturbance 
is easily picked up in the amplifier circuit unless proper isolation 
and shielding is employed. Therefore, it is advisable to con-
struct the amplifier as closely as possible to the illustrations and 
diagram. All shielding should be incorporated where shown. A 
small metal box is formed and fastened in place by the Amphenol 
connector PC1M. One side of the box is left open to tighten the 
connector and insert Cl, R1, and the bias cell and holder. Pass 
a shielded lead through the small hole for the 6J7 grid connection. 
Wire the lead and parts and test the amplifier before soldering 

the box side in place. 

TECHNICAL DATA 

Power Output: 20 watts undistorted or 35.5 db (less than 5% 

distortion). 
Coverage: 500,000 to 1,000,000 cu. ft. indoors; 15,000 to 25,000 

sq. ft. outdoors (depending on speaker efficiency and noise 

level). 
Input Circuits: One 5 megohm channel for high impedance 

crystal, dynamic or velocity microphone, and one channel for 
high impedance crystal or magnetic pick-up. Channels may 

be mixed and faded. 
Output Impedances: 4, 8, 15, 250, or 500 ohms with regular 

transformer, or 2, 3, 4, 6, 8, 16, 125, 250, or 500 ohms with 

CHT output transformer. 
Frequency Response: Within + 2 db from 50 to 8,000 c.p.s. 

with bass boost of 5 db at 70 c.p.s. 

Gain: Microphone input, 114 db; phono input, 75 db (based on 
100,000 ohms input impedance). 

Hum: 70 db below maximum output. 

Tubes: 2-6J7, 1-6C5, 2-6L6-G, 2-6W5-G. 

Power Consumption: 100 watts at 115 volts, 50-60 cycles, or 
19 amps. at 6V. D.C. (4.5 amperes on standby position). 

Dimensions: 17" long, 10" deep, 9" high. 

BOTTOM VIEW 
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(fit 6 Volt DC - 115 Volt AC AMPLIFIER 

- - - FlIC.r c-I 

R-1 

_ 

6J7  7° 

C-3 

C-4 

R-5 

CABLE AND PLUG 
FOR A.G. 

lO 8 6 • 2 
.1. 'GS 

115 VOLTS 
60C. 

THORDARSON TRANSFORMERS AND CHOKES 
Diagram 

Ti T-14R40 Power Transformer 
T-2 T-15A74 Input Transformer 
T-3 T-17812 or T-15591 Output Transformer 
Cil-1 T-17C00-B First Choke 
CH-2 T-37036 Second Choke 

RESISTORS Diagram 
No. Ohms Watts 
R-1 8 MEG. 
R-2 3 MEG. h 
R-3 500,000 
R-4 I MEG. Volume Control 
R-5 1 MEG. Volume Control 
R-6 500,000 pi 
R-7 500.000 ;§ 
R-8 5.000 1 
R-9 100,000 yi 
R-10 500,000 Tone Control 
R-11 1500 1 
R-12 20,000 1 
R-13 20.000 1 
R-I4 200 
R-I5 25.000 25 
R-113 300 25 

-10 

5 

Type 
Centralab /310 
Centralab 1310 
Centralab #310 
Centralab / N-104 
Centralab / N•104 
Centralab /310 
Centralab #310 
Centralab /314 
Centralab /310 
Centralab IN- 103 
Centralab /314 
Centralab /314 
Centralab /314 
Centralab /314 
Ohmite Wire Wound 
(Amite Semi-Variable 

6J7.14tv C-6 11„;  

269V 

,R-7 

6W5Gs 

222v 

Risrx.e R16 2 

Q9090Q90«»1 

 ÍCI0006 T-1 
1- C-13 BR. 

Yet.. BLACK 

REAR VIEW or SOCKETS 

SLACK 

z 
SW-3 

CABLE AND PLUG 
FOR 6 VOLT D.0 

Diagram 
Ne. Mid. 
C-I .03 
C-2 .04 
C-31 
C-91 8-8 
C-4.1 
C-5 10 
C-6.1 
C-7 .01 
C-8 10 
C-10 .1 
C-1 II 
C-121 8-8 
C-13 .5 
C-14 .5 

e. 4. 4.  X 
 6V. D.C. 

TT 1*  4./.— 
FUSE I 

PARTS LIST 
CONDENSERS 

Voltage Type 
400V Paper Aerovox /484 
400V Paper Aerovox /484 

450V Dual Elect. 
400V Paper 
25V Elect. 
400V Paper 
400V Paper 
25V Elect. 
400V Paper 

450V Dual Elect. 
400V Paper 
200V Paper 

6L6G   

Aerovox /201,450 
Aerovox /484 
Cornell-Dubilier BR-102 
Aerovox /484 
Aerovox /484 
Cornell-Dubilier BR-IO2 
Aerovox /484 

Aerovox #20L450 
Aerovox /484 
Aerovox /284 

MISCELLANEOUS PARTS 
1 10x17x3 Chassis and cover — ICA /3875 
1 lOx17' Chassis bottom plate — ICA #4067 
7 Octal sockets — Amphenol S8 
2 6-contact socket — Amphenol S6 
I Mic, input connector — Amphenol PC1M 
1 Mie, input connector — Amphenol MC1F 
1 Six screw output terminal board 
1 Two screw phono input terminal board 

140v. 

VIBRATOR 

C-14 

#10RDARSON 

T-3 VYNITE 

GREEN 

BR RN 7' RED 

BLUE 

MISCELLANEOUS PARTS (Continued) 
1 AC line cord and plug 
I Jewel and Bracket — Yaxley flIOR 
1 6.3 volt pilot light — Mazda #40 
2 SPST Toggle switches — Arrow Mill #20992 
1 DPST Toggle switch — II y 25 amp.— C-11 /8244 
2 Metal tube grid caps 
2 Metal tube grid shields 
3 Control knobs 
3 Control plates 
2 10-contact power plugs — H. B. Jones /S-310-FRT 
1 10-contact power plug — H. B. Jones #P-310-CB 
1 Vibrator — Electronics # 490 
1 Bias cell — 1.5 volts — Mallory in 
1 Bias cell holder — Mallory I GB-1A 
1 pc. tinned copper — 6L531.010. 
1 30 amp fuse 
1 Fuse holder for 30 amp fuse 
2 Battery clips 50 amp capacity 
Battery Cable: / 10 stranded wire, rubber covered. 
Tube Complement: 2-6J7. 1-6C5, 2-6L6-G. 2-6W5-0 

NOTE: The brands and types specified in the parts lint 
were used in the original laboratory models. Parts of equiva-
lent quality may be substituted except where physical 

limitations prohibit. 

FOR MECHANICAL DRAWING OF CHASSIS SEE 

20 30 50 70 100 200 300 500 700 1000 2M 3M 5M 7f1 15ri 15M 30M 
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10 

25 
CYCLES PER SECOND 

Tone controls normal 
Tone control in basa position 

FREQUENCY-RESPONE CURVE 

PAGE 27 

5 10 15 20 
WATTS OUTPUT 

DISTORTION CURVE 

19 



SINGLE CHANNEL PRE-AMPLIFIER 

TOP VIEW 

ALTHOUGH pre-amplifiers are not as popular 
as they were some years back, there are cases 

where their use is recommended or necessary. The 
sound installation which requires that the microphone 
be located several hundred feet or more from the 
main power amplifier, can make good use of a pre-
amplifier of the type shown on these pages. The 
gain is about 60 db, which will raise the level of the 
average low level microphone to approximately 0 db. 

Its output impedances are 500, 333, 250, 200, 125 
or 50 ohms. The 500 or 200 ohm impedances are 
most commonly used. When a line operates under 
these conditions, any hum or disturbance which is 
picked up is so far below the signal level that it is 
not objectionable in the output of the loud speakers. 
High impedance microphones, such as the crystal, 
velocity and dynamic, should not be used at distances 
greater than 50 to 100 feet without such a pre-ampli-

fier. When this distance is exceeded, losses occur 
either in signal level or frequency response. 

This single channel amplifier is entirely self-con-
tained, and operates from 115 volts 60 cycle current. It 
can be used in conjunction with the 120 watt ampli-
fier described on page 14 or any of the amplifiers 
described in the Amplifier Guide, if 
the proper input impedance is built 
into the amplifier. Best results are 
obtained when a high quality hum 
balancing transformer having a 200 
or 500 ohm primary is placed in the 
phono circuit of the amplifier. Thor-
darson T-90A00 or T-15A66 is suit-
able for this purpose. Best results are 
obtained when the gain control on 
the pre-amplifier is almost all the way 
on and that on the main amplifier cut 
down to control the output of the 

system. 
The assembly and wiring of the 

pre-amplifier is quite simple; how-
ever, care should be taken in place-

ing and wiring those parts enclosed 
in the dotted line on the schematic 

diagram. Condenser C-1 and resistors R-1 and R-2 
may require shielding if hum is to be cut to a mini-
mum. It is recommended that the chassis be pro-

vided with a base to fully enclose the bottom of the 
pre-amplifier. Where no base is used, it may be nec-
essary to shield all those parts included in the above 

mentioned dotted line. 
The output transformer T-2 is shown connected to 

a five-contact socket. The connections indicated pro-
vide coupling to either a 200 or 500 ohm line. The 
additional impedances are obtainable by properly 
connecting the secondary of the transformer. Full 
instructions are supplied with each transformer for 
obtaining these other impedances. 

TECHNICAL DATA 
Output Level: O db or .006 watts (less than 1% 

distortion). 
Gain: 59.9 db (based on 100,000 ohm input impedance). 
Frequency Response: Within + 1 db from 30 to 

15,000 c.p.s. 
Input: 5 megohms for one high impedance crystal, 
dynamic, or velocity microphone. 

Output: Low impedance line — 500, 333, 250, 200, 
125, or 50 ohms. 

Tubes: 1-6F5, 1-6J7, 1-6X5. 
Power Consumption: 17.5 watts, 115 volts, 50-60 

cycles. 
Dimensions: 9 long, 5" deep, 6" high — with 

cover 8M" high. 

20 30 50 70 wo ZOO 300 500 700' 1000 74 314 514 1M 0M 1514 1011 

015. 

CYCUS PER SECOND 

FREQUENCY-RESPONSE CURVE 

BOTTOM VIEW 
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OM*" 

SINGLE CHANNEL PRE-AMPLIFIER 

L _  

6.3 

6F5 +14 OV. C-2 16 j7 +140V. C-3 

T-1 

PARTS LIST 

PRI 

THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 
T-1 T-15R04 Plate and Fiament Transformer 
T-2 T-15A71 Tube to Line Trans/ormer 
CH-1 T-13C26 Choke 
Cil-2 T-13C26 Choke 

Diagram RESISTORS 
No. Ohms Watts Type 
R-1 5 MEG. A IRC BT-% 
R-2 5 MEG. % IRC BT-;§ 
R-3 100,000 1 IRC BT-1 
R-4 250,000 Volume Control Yaxley type "M" 
R-5 2,000 1 IRC BT-1 
R-8 60,000 1 IRC BT-1 
R-7 20,000 1 IRC BT-1 
R-8 50,000 10 Ohmite Brown Devil 

Diagram CONDENSERS 
No. Mid. Voltage Type 
C-1 400 V Paper Cornell-Dubilier # DT-4P1 
C-2 400 V Paper Cornell-Dubilier # DT-4P1 
C-3 400 V Paper Cornell-Dubilier # DT-4P5 
C-4 1 25 V Elect. Cornell-Dubifier #ED-2100 
C-5 450 V Elect. Cornell-Dubilier #JR-508 
C-6 450 V Elect. Cornell-Dubilier ef KR-508 
C-7 450 V Eleet. Cornel!-Dubilier 1 KR-508 
C-8 460 V Elect. Cornell-Dubilier # KR-508 

TUBES 
1 Type 6F3 
1 Type 6J7 
1 Type 6X5 

MISCELLANEOUS PARTS 

1 5x9%x2311 Chassis and cover — Bud No. 699 
1 5x9%' Chassis bottom plate — Bud No. 680 
3 Octal sockets — Amphenol S8 
1 Output socket — Amphenol S5 
1 Output plug — Amphenol Ph15 
1 Mie. input connector — Amphenol MC1F 
1 Mic. input connector — Amplenol PC1M 
2 Metal tube grid cape 
2 Metal tube grid cap shields 
1 AC line cord & plug — Belden No. 1725 
1 SPOT switch — Arrow 11&1:1 No. 20992 
1 Volume control knob, black 
1 Volume control dial plate 
1 Pilot light bracket and jewel — Yaxley No. 310R 
1 Bias cell. 1.5 Volta — Mallory No. F7 
1 Bias cell holder — Mallory Ni. GB-1A 
1 Pilot light bulb. 6.3 volte — Mazda No. 40 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parts of equiva-
lent quality may be substituted except where physical 
limitations prohibit. 

I 

SW-1 

115V. 60C. 

e«k., 
e — 

T-2 

TflORPARSON 

TOP VIEW OF 

OUTPUT SOCKET 

NOTE.. 
VOLTAGES INDICATED MEASURED FROM 
GROUND WITH 115 VOLT LINE AND CONTROLS 
IN « OFF « POSITION. 

• 

-+ — 1- 11-1-1"1 

T i 4)- h TT 
É 
e 

Chassis drawing of Single Channel Pre-Amplifier. Full size 

template available from THORDARSON, 15c net, postpaid. 
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TtIORDARSON FOUR CHANNEL PRE-AMPLIFIER C 

TOP VIEW 

THE multiple channel pre-amplifier and mixer 
is useful where more input circuits must be 

accommodated than the regular amplifier will handle. 

Most main amplifiers accommodate only one or two 

microphones. Like the single channel pre -amplifier 

on the previous page, this unit may be operated several 

hundred feet from the main amplifier if necessary 
without serious loss of volume level or frequency 
response. The main amplifier should be equipped 
with a 200 ohm or 500 ohm input transformer to 

match the output impedance of the pre-amplifier. 

Thordarson transformers T-90A00 or T-15A66 are 

suitable for this use. The 120 watt amplifier on 

page 14 is designed to operate with a pre-amplifier 

and mixer of this type. 
The circuit diagram as shown will accommodate 

four low level high impedance microphones. If it is 
preferable to handle only three low level microphones 

and a phono pick-up, one of the 

6F5 pre-amplifier tubes and asso-

ciated parts can be eliminated. 

The phono pick-up will then op-

erate directly into volume control 
R-16. Likewise, two pre-ampli • 

fier tubes can be eliminated if 

two phono pick-up channels are 

more desirable. 

Dotted lines are shown on the 

circuit diagram indicating that 

portion of the circuit which is 

susceptible to hum and noise 

pick-up. In the laboratory 
model, it was necessary to shield 

resistors R-17, R-18, R-19, and 
R-20 and all the leads connecting 

to them as well as the grid leads to the 6F5 tubes. Addi-

tional shielding should not be necessary if the chassis is 

fully enclosed with a chassis bottom plate. Bias cells 

provide bias for the 6F5 input tubes, thus eliminat-
ing any disturbance that might develop in the 

cathode circuit of these tubes. 

TECHNICAL DATA 

Output Level: 0 db or .006 watts (less than 1% 

distortion). 

Gain: 55 db (based on 100,000 ohm input impedance). 

Frequency Response: Within + 2 db from 20 to 
15,000 c.p.s. 

Input Circuits: Four 5 megohm channels for high 
impedance crystal, dynamic or velocity microphones. 

Output: Low impedance line — 500, 333, 250, 200, 
166, 125, or 50 ohms. 

Tubes: 4-6F5, 1-6J7, 1-6X5. 

Power Consumption: 25 watts, 115 volts, 50-60 

cycles. 

Dimensions: 13 long, 5" deep, 6" high — with 

cover 8 AI" high. 

20 30 SO 70 100 200 300 SOO 705 000 2M 3M SM 7M 10M ISM UM 

DB 

BC ES PER SECOND 

FREQUENCY-RESPONSE CURVE 

dia  
R - 1 

BOTTOM VIEW 
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ED FOUR CHANNEL PRE-AMPLIFIER 

PARTS LIST 
THORDARSON TRANSFORMERS AND CHOKES 

Diagram 
No. 
T-1 T-15R04 Power Transformer 
T-2 T-15A71 Tube to Line Output Transformer 
CH-1 T-13C26 Choke 
CH-2 T-13C26 Choke 

RESISTORS 
Diagram 
No. Ohm, Watts Type 
R-1 5 MEG. Yi IRC BT4.¡ 
R-2 5 MEG. Inc BT-j¡ 
R-3 5 MEG. h IRC BT-Yi 
R-4 5 MEG. Y• IRC ST-% 
R-5 5 MEG. Yi IRC BT-Yi 
R-6 5 MEG. Yi IRC BT-% 
R-7 5 MEG. Y¡ IRC BT-Y¡ 
R-8 5 MEG. IRC BT-A 
R-9 100,000 1 IRC BT-1 
R-10 100,000 1 IRC BT-1 
R-11 100,000 1 IRC BT-1 
R-12 100,000 1 IRC BT-1 
R-13 500,000 Volume Control Yaxley type "0" 
R-14 500,000 Volume Control Yaxley type "0" 
R-I5 500,000 Volume Control Yaxley type " 0" 
R-16 500,000 Volume Control Yaxley type "0" 
R-17 500,000 IRC BT4 
R-18 500,000 Yi IRC BT-
R-19 500,000 3,. IRC BT-
R-20 500,000 Yi IRC BT-
R-21 2,000 1 IRC BT-1 
R-22 50,000 1 IRC BT-1 
R-23 20,000 1 IRC BT-1 
R-24 50,000 10 Ohmite Brown Devil 

CONDENSERS 
Diagram 
No. Mid. Voltage 
C-1 .1 400 V Paper Aerovox #484 
C-2 .1 400 V Paper Aerovox #484 
C-3 .1 400 V Paper Aerovox #484 
C-4 .1 400 V Paper Aerovox #484 
C-5 .1 400 V Paper Aerovox #484 
C-8 .1 400 V Paper Aerovox #484 
C-7 .1 400 V Paper Aerovox #484 
C-8 .1 400 V Paper Arroyos #484 
C-9 10 25 V Elect. Cor.-Dub. #BR-1O2 
C-10 .5 400 V Paper Cor. Dub. DT-4P5 
C-11 8 450 V Elect. Aerovox #PBS5 
C-12 8 450 V Elect. Aerovox #GLS450 
C-13 8 450 V Elect. Aerovox #GLS450 
C-14 8 450 V Elect. Aerovox #GLS450 

Type 

TUBES 
4 Type 6F5 
1 TYPe 6J7 
1 Type 6X5 

MISCELLANEOUS PARTS 

1 5113.ix2Y.i. Chassis and screen cover—Bud No. 1125 
1 6x13° Chassis bottom cover — Bud No, 685 
6 Octal sockets — Amphenol S8 
1 5-contact socket — Amphenol S.5 
1 5-prong output plug — Amphenol PM5 
4 Mie. connectors — Amphenol PC1M 
4 Mie. connectors — Amphenol MC1F 
5 Metal tube grid caps 
5 Metal grid cap shields 
'1 AC line cord and plug — Belden No. 1725 
1 SPST Toggle Switch — Arrow H ex H No. 20592 
4 Control knobe 
4 "Volume" control plates 
1 Pilot light bracket and jewel — Yaxley No. 3111R 
4 Bias cells 1.5 volts — Mallory No. F7 
4 Bias cell holders — Mallory No, GB-1A 
1 6.3V Pilot light — Mazda No. 40 

NOTE: The brands and types specified 
in the parts list were used in the original 
laboratory models. Parts of equivalent 
quality may be substituted except where 
physical limitations prohibit. 

I.  

Chassis drawing of Four Channel Pre-
Amplifier. Full size template of 
chassis for drilling, showing all me-
chanical dimensions available from 
THORDARSON, 15c net postpaid. 
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TOP VIEW 

DUAL TONE CONTROL 

DUAL TONE CONTROL 

Thordarson's development of this "Dual 

Tone Control" was prompted by the many 

requests of sound men for an effective tone 

compensating system to boost or attenuate 
the bass or treble frequencies independently 

of each other. Examination of the sche-

matic diagram will show that the final 

circuit is simple and not at all complicated 
to construct. The unit described here is 

identical in circuit details to the tone com-
pensation employed in the amplifiers shown 

elsewhere in this "Amplifier Guide." It is 
constructed on a small chassis, making it 

adaptable to practically any existing am-
plifier. 

Operation is based on degeneration in the 
cathode circuit of a 6C5 or equivalent tube. 

If resistance is introduced in the cathode 

circuit, any signal developed by the tube 

will also appear across the resistance. This 

signal voltage is opposite in phase and in 
series with the voltage impressed on the 

grid and cathode of the tube. Degener-

ation takes place and the amplification of 

the tube is reduced. In this application the 
plate loading resistor R-6 is made small 

and the cathode resistor R-3 large so that a 

greater part of the voltage developed by the 
tube appears in the cathode circuit. 

Since the circuit is resistive there is little 

or no frequency discrimination at audio fre-

quencies, and all frequencies are degener-

ated an equal amount. If the cathode 

resistance is shunted with an inductance 
(of the proper value) the resistance at low 

frequencies is practically shorted out due 

to the low impedance of the choke at low 
frequencies. Therefore degeneration of the 

low frequencies is eliminated and the 

greater part of the signal developed by the 
tube appears across the load resistor R-6. 

The result is an increase in the low fre-

quency response of the circuit. Likewise 

if a condenser (of the proper value) is 

shunted across the cathode resistor, the low 

impedance of the condenser at high fre-

quencies reduces the impedance of the cir-
cuit and degeneration of the higher fre-

quencies is reduced. The high frequency 
response of the circuit is thus increased. 

Attenuation of the low frequencies can 

be accomplished by shunting the grid cir-

cuit of the following stage with a choke or 

inductance. It so happens that the value 
of the choke (described above) used in the 

bass boost circuit also has the correct value 
for an attenuation circuit. The high fre-

quencies can be attenuated by shunting the 
same grid circuit with a suitable condenser. 

The function of control R-5 is to intro-
duce the choke CH-1 into either the cath-

ode circuit for bass boost or the grid circuit 
for bass decrease. Control R-4 applies 

condenser C-2 to the cathode circuit for 

treble increase, or C-3 to the grid circuit for 

CATHODE CONDENSER C.4 

HIGH 
HIGH OFF 

GRID B 

ONE CONTROL 
CHOKE 

treble decrease. The controls are coupled 
to the cathode through condenser C-4 and 

to the following grid by a shielded lead. 

The small pictorial drawing illustrates 
clearly how connections are made to the 
controls. 

To install the tone control unit into an 
existing amplifier, locate the coupling con-

denser in a resistance coupled stage (prefer-

ably the plate circuit of the second stage of 
the amplifier). Remove the condenser from 
the circuit and connect the shielded lead of 

condenser C-1 and the shielded lead of C-5 

in its place. Make sure that the lead from 

C-1 connects to the plate of the tube pre-
ceding the tone control unit. Ground the 

shields of these leads to the amplifier to 
complete the ground circuit. Connect the 

unshielded lead to a well filtered point of 
the amplifier B supply circuit. A pair of 

twisted wires not over 3 feet long may be 

used for the filament supply. No difficulty 
should be experienced with hum or other 
disturbance since the unit can be placed 

several feet from the amplifier. It is also 
possible to build the tone control into an 

amplifier if there is adequate room and care 

is taken not to mount the choke and 

controls near the power transformer. 

PARTS LIST FOR THE DUAL 

TONE CONTROL 

Diagram 
No. 
CH-1 
R-4 

R-5 

R-1 
R-2 

R-3 
R-8 

THORDARSON 

Tone Control Choke, T-14C70 
Dual Tone Control, Thordarson R-1088 

Dual Tone Control, Thordarson R-1088 

RESISTORS 

Ohms Watts Type 

250,000 3 Centrelab /310 
1,000 1 Centrelab #314 

20,000 1 Centrolab #314 
20.000 1 Centrelab #314 

CONDENSERS 

Mfd. Voltage 
C-1 .1 400 

C-2 .04 400 
C-3 .01 400 

C-4 10 200 

C-5 .1 400 

TUBE 

1 Type 8C5 

Type 

Cornell-Dubilier IDT-4P1 
Cornell-Dubilier # DT-404 
Cornell-Dubilier DT-451 
Aerovox #PR-200 

Cornell-Dubilier # DT-4P1 

MISCELLANEOUS PARTS 

1 Chassis 6' long, 33i' wide, 3' high 
1 Chassis bottom plate 

4 5-lug resistor mtg. strips 

2 2-lug resistor mtg. stripe 
1 2-screw terminal board 
1 Octal socket Amphenol 08 
2 Control knobs 
2 "Tone" control plates 

NOTE: The brands and types specified in the parts list 
were used in the original laboratory models. Parts of equiva-

ent quality may be substituted except where physical 

limitations prohibit. 

Curves are shown on opposite page illus-

trating tone controls in various positions. 

Full size template of the chassis drawing 

also shown on opposite page available from 

THORDARSON, 15c net, postpaid. 

BOTTOM VIEW 
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THORDARSON 

500 OHM OUTPUT 

111K 111 K 

MATCHING SPEAKER LOADS 

T-60548 T-60548 T-60548 

Fig. 1 

It is frequently necessary to match a 
number of speakers to a 500 ohm line in 
such a way that the speakers take unequal 
power. It is an easy matter to connect a 
number of speakers to a 500 ohm line so 
that each speaker takes the same amount 
of power and it is also an easy matter to 
determine the correct impedance ratio of 
each line to speaker transformer. In Fig. 1, 
if each of the speakers has a voice coil 
impedance of 10 ohms, the impedance ratio 
of the transformers should be 1500:10 so 
that the three 1500 ohm impedances in 
parallel will give an impedance of 500 ohms, 
which is the correct value for the 500 ohm 
line. In this case, if the total power sup-
plied to the 500 ohm line is 30 watts, each 
speaker will take one-third of this or ten 
watts. If this power is to be divided so one 
speaker receives 15 watts, one 10 watts and 
one 5 watts, one must make a change in 
the ratio of the three transformers. 
The voltage developed across the 500 

E2 
ohm line is 122 volts. (W = -; W = 30, 

R 500, E= I/ 15,000 or 122 volts). Given 
the voltage across the 500 ohm line and the 
voltage required across each voice coil for 
the desired amount of power, it is an easy 
matter to determine the turns ratio and 
the impedance ratio necessary in the vari-
ous transformers. 
For the first speaker, requiring 15 watts 

of audio, the voltage across the voice coil 
E2 

is 12.25 volts; (W = -; W = 15, R = 10, 

E = 1/10x15 = 12.25 volts). Similarly, the 
voltage across the speaker requiring 10 
watts is 10 volts and the voltage across the 
speaker requiring 5 watts is 7 volts. The 
turns ratio of the various transformers is 
122 122 
 or 10:1. Also - or 12.2:1, and also 
12 . 25 10 
122 

- or 17.5:1. The impedance ratio of the 
7 

transformer is the turns ratio squared and 
the actual primary impedance is equal to 
the turns ratio squared, multiplied by the 
voice coil impedance of 10 ohms. The re-
flected primary impedances are all differ-
ent. However, when the three are paral-
leled, they result in an impedance of 500 
ohms, which is the correct value for the 
500 ohm line. In this case, the power de-
livered to each of the speakers is entirely 
different from the condition under Fig. 1. 

It must be remembered when using this 
method of calculation the total power in 
the individual voice coils must total the 
power in the primary from which the value 
of primary voltage was computed. 

Frequently it is not possible to match 
the impedance of the speaker exactly. 
Whenever this is not possible and when-
ever there is a sufficient number of taps 

on the output of the amplifier, it should be 
connected in such a way that a lower plate 
to plate load than normal is reflected. In 
other words, if it is necessary to match a 
15 ohm speaker to an output transformer 
which has a 16 ohm tap and a 14 ohm tap, 
the 15 ohm speaker should be connected 
to the 16 ohm tap. This will reflect a some-
what lower value of plate to plate load so 
that it is possible to obtain slightly more 
power from the amplifier although the dis-
tortion will be somewhat greater at the 
peak output. This is much better than 
connecting the 15 ohm speaker to the 14 
ohm tap, thus reflecting a higher plate to 
plate load and causing the amplifier to 
overload at a much lower value of power 
output. This is especially true of pentode 
and beam power tubes, where the higher 
value of plate to plate load will result in a 
flat top wave and severe distortion will 
result. 

IMPEDANCE RATIO 

The transformer is an impedance 
changer and as such it is not necessarily 
associated with any one value of imped-
ance. In other words, if a transformer is 
designed to couple a 500 ohm line to a 
10 ohm voice coil, the impedance ratio of 
the transformer is 50:1, and the same trans-
former for all practical purposes will just as 
effectively couple a 1000 ohm line to a 
20 ohm coil or a 250 ohm line to a 5 ohm 
voice coil, provided, of course, that the 
power handling ability of the transformer 
is not exceeded. The only serious result 
of using the primary of a transformer 
for an impedance other than that for 
which it was designed is the changing of 
the frequency response of the transformer 
and its operating efficiency. In other 
words, a transformer designed for 500 ohms 
operation has a certain amount of induc-
tance, which, when used with a 1000 ohm 
line, will give poorer low frequency re-
sponse and better high frequency response. 
On the other hand, a transformer designed 
for 500 ohm operation when used on a 250 
ohm line, will provide better low fre-
quency response but the high frequency 
response will drop off considerably. 
Thordarson line to voice coil trans-

former, T-60S48, may be used to reflect a 
primary impedance from 500 to 3000 ohms. 
It has been designed with high primary 
inductance and low leakage so that the 

frequency response is good over this range. 
The secondary has a number of taps mak-
ing it possible to match practically any 
voice coil impedance or obtain any desired 
turns ratio. The accompanying table indi-
cates what turns and impedance ratios may 
be obtained as well as the voice coil im-
pedances when one to six transformers are 
connected in parallel to a 500 ohm line. 
The table will aid in connecting voice coils 
of the same or different impedance where 
the distribution of power is equal, without 
the above computation. Only one speaker 
should be connected to each transformer. 

Where there are a number of speakers 
which already have 500 ohm input trans-
formers to be connected to a 500 ohm line 
a matching transformer must be used. 
A number of 500 ohm speakers connected 
in parallel may be matched to the 500 
ohm amplifier output with T-76S74 match-
ing autotransformer. This unit provides 
five impedances in addition to the original 
500 ohms - 250, 166, 125, 100, and 84 
ohms. These values are the result of 
connecting 2, 3, 4, 5, or 6, 500 ohm 
speakers in parallel. 

Two 500 ohm speakers connected in 
parallel will reflect an impedance of 250 
ohms. Connections are made to the com-
mon terminal No. 7 and terminal No. 5. 
If three speakers are used, the reflected 
impedance will be 166 ohms, in which 
case the common terminal and terminal 
No. 4 are used. 

THORDARSON transformer T-53S81 
will couple a 500 or 250 ohm line to voice 
coils having 4, 8, or 15 ohms impedance. 
If desired, two of these transformers may 
be connected to a 500 ohm line by using a 
series connection and the 250 ohm tap. It 
is also possible to connect several speaker 
voice coils to one of the T-53S81 trans-
formers. If the voice coils have 15 ohms 
impedance each, two of them could be con-
nected in parallel to the 8 ohm tap. Four 
15 ohm voice coils can be wired in series 
parallel to the 15 ohm tap or in parallel to 
the 4 ohm tap. 

The wires connecting the transformer to 
the speaker coil should not be any longer 
than necessary. Long voice coil leads result 
in loss of power and low frequencies. 
Heavy wire should be used if the trans-
former is separated from the speaker more 
than a foot or so. 

Table for Connecting Dynamic Speakers of Various Impedances 
in Same Output System 

able for Connecting Dynamic Speakers of Various Impedances 
in Same Output System 



ADVANTAGES OF INVERSE FEEDBACK (Continued) 
CHASSIS DRAWING- 6V. D.C. Lt5V. A.C. AMPLIFIER 

(Continued from page 3) 
ing effect of the tube is exceedingly small 
with the result that the damping is negli-
gible. As a result, unnatural "boominess" 
may result when the speaker is shock 
excited and the cone vibrates at its own 
natural period. The natural period de-
pends upon the physical construction of 
the speaker and is usually in the neighbor-
hood of 50 to 150 cycles. 

HUM 

Hum in the output stage is cancelled out 
in much the same way as distortion, since 

the hum developed in the stage and the 
voltage fed into the grid circuit are out of 
phase and tend to cancel. It must be re-
membered, however, that distortion not 
appearing in the stage or hum from a previ-
ous stage will not be cancelled by inverse 
feedback in the output stage. Great re-
ductions in plate circuit distortion and 
plate resistance may be obtained by the 
use of large amounts of inverse feedback. 
However, the limiting factor in inverse 
feedback is the amount of desired gain 
from the stage in question. In actual de-
sign the amount of inverse feedback is a 

compromise between the gain and the de-
sired reduction in distortion. If there is 
enough gain in the previous stages and if 
the driver tube can supply the necessary 
peak voltage, it will be advisable to in-
crease the amount of inverse feedback in 
order to reduce the plate resistance and the 
plate circuit distortion. However, if the 
plate resistance is fairly low and if the 
plate circuit distortion is a reasonable 
value, there is not much advantage gained 
in further reducing the gain by the addi-
tion of more inverse feedback. 
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ItIORDARSON CHASSIS DRAWINGS —2A3 and 15 WATT AMPLIFIERS ('U 
Full Size Templates of Chassis Drawings Available from THORDARSON, 15e net postpaid 
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CHASSIS DRAWINGS 25 and 40 WATT AMPLIFIERS 
Full Size Templates of Chassis Drawings Available from THORDARSON, 15e net postpaid 
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CHASSIS DRAWINGS — 60 and 120 WATT AMPLIFIERS 
Full Size Templates of Chassis Drawings Available from THORDARSON, 15c net postpaid 
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TESTING AMPLIFIERS TtIORDARSON 

Practically nothing is said concerning 
the testing of amplifiers in the construc-
tional articles in this guide. This subject is 
too broad to be covered in such limited 
space. The following ideas and suggestions 
will be of great help to the Sound Man who 
builds or repairs his own amplifiers. They 
are the results of long experience in the 
laboratory and in answering letters on this 
subject from our many friends and cus-
tomers. 

There are certain basic test instruments 
that should be available to every sound 
man and certain routines in their use that 
should be known and followed, if the full 
benefit is to be secured from them. These 
instruments include a good audio oscillator, 
a cathode ray oscilloscope, a selection of 50 
or 75 watt resistors with values of 500 
ohms or equal to output impedances to be 
used (these are to be used as substitute 
voice coil and line loads when measuring 
the output of an amplifier), and a vacuum 
tube voltmeter with a high range. For accu-
rate overall gain measurements an accurate 
micro-volt meter is needed to measure the 
audio voltage applied to the input of the 
amplifier, and an output meter with no 
frequency discrimination. 

CHECKING HUM 

One of the first problems encountered by 
the constructor is the elimination of Hum 
from an amplifier. The oscilloscope is very 
useful in determining the frequency of the 
Hum, its location, and when it has been 
reduced to a negligible quantity. 

To determine the frequency of HUM, 
feed a portion of the output of the amplifier 
to the vertical input of the oscilloscope. 
Turn the sweep selector switch to "60 
cycle". A 1-20 cycle HUM will produce 
some form of a figure eight on the screen of 
the cathode ray tube as shown in Fig. 1. 
This indicates that the hum is coming 
through the power supply circuit, and is 
caused by lack of filtering or isolation of 
the different stages. On the other hand, a 
60 cycle HUM, usually picked up by induc-
tion in the wiring, transformers or chokes 
will produce some form of circle — no 
crossing of lines. (Fig. 1). 

The best procedure in checking HUM 
is to pull all tubes but the outputs and clear 
up any HUM that originates in that stage. 
Next insert the correct tubes and proceed 
to the driver stage, the interstage and the 
inputs successively. It will usually be 
found that HUM is picked up most often 
in the input stages. For this reason they 
must be well shielded. Notice that the re-
sistors and leads associated with this por-
tion of the circuit are always shown as 
being shielded in the diagrams. This is 
important in the elimination of HUM and 
cross talk between inputs. Such simple 
things as the placement of leads, trans-
formers, tone control chokes, etc., will 
affect the amount of HUM present in the 
amplifier. Any defective condensers in the 
filter circuit will usually be shown at 

the first of the test and of course should be 
replaced with perfect units. 
On the oscilloscope the height of the 

image on the screen is a measure of the 
amount of HUM. This is shown in Fig. 1 
as the distance "a" — "b". Note: This 
height is affected by the voice coil imped-
ance across which the tests are made. The 
greater the impédance, the easier it is to 
detect HUM on the oscilloscope. The ear 
will of course tell when HUM is no longer 
noticeable, but will not aid sufficiently in 
the location and elimination of the source. 
Tube hiss, which will appear after a gain 
of approximately 100 db has been reached, 
should not be confused with HUM. 

OSCILLATION 

Another source of trouble, especially in 
modern high gain amplifiers and those us-
ing an inverse feedback circuit, is parasitic 
oscillation. 

If the transformers shown on the parts 
lists in this guide are used, and the circuit 
diagrams and various constants are fol-
lowed, there can be but one main reason 
for oscillations. This is the reversal of the 
tertiary winding of the output transform-
ers. All other sources of oscillation have 
been carefully eliminated. 
The following suggestions for the curing 

of oscillation are given for the benefit of 
those building their own amplifiers from 
parts other than those recommended in 
this guide. 

1. Complete shielding of the entire wir-
ing of the final stage including the tertiary 
center tap. 

2. Insert a 200 ohm M watt resistor in 
each output tube grid lead. 

3. Connect .001 Mfd., or smaller, con-

TO AMP 
FIG-2 

densers from the output stage grid leads to 
ground, or the junction of the above men-
tioned 200 ohm resistors to ground. 

4. Connect a by-bass condenser across 
the self bias resistor. 

5. Connect a 25 ohm 10 watt resistor 
in series with each plate of push-pull 
parallel output tubes. 

6. Insert 10,000 ohm or larger resistors 
across each half of the secondary of the 
driver transformer. 

7. Connect a resistor across the total 
secondary of the driver transformer, the 
value to be as high as possible and still 
stop the oscillations. 
A simple test procedure for the source 

of oscillation is as follows: First, reverse 
the tertiary winding of the output trans-
former. Second, remove the inverse feed-
back system entirely to make certain this 
part of the circuit is or is not responsible. 
Third, try the various circuit changes as 
previously outlined. 

DISTORTION MEASUREMENTS 

The most popular way to check the dis-
tortion in an amplifier is shown in Fig. 2. 
The output of the amplifier is fed to the 
vertical input of the scope and an audio 
signal with a sine wave characteristic is 
fed to the input of the amplifier. Since a 

sine wave is uniform, any deviation from 
it is easily recognized. 

It is not possible to distinguish distortion 
on the oscilloscope below 5 or 6 per cent. 
The only distortion which may be readily 
seen with this method is the flat top wave. 
This flat top may be caused by operating 
into the curved portion of the tube charac-
teristic in the case of triodes or by using 
too high a plate load in the case of a pen-
tode. Driving a class A or AB power stage 
so heavily as to draw grid current will also 
cause this form of distortion. 
Where distortion is present the leads 

from the vertical input of the oscilloscope 
should be moved to the output and input of 
each successive stage, beginning with the 
final, until the defective one is located. 

OUTPUT MEASUREMENTS 
Output measurements are usually taken across 

a resistor, substituted for the impedance which 
would usually be connected to the secondary. Use 
an accurate output meter when making these 
measurements. From the formula Power (Watts) 

Bi 
equals it is then easy to compute the output 

of the amplifier. 
An oscilloscope is almost a necessity in measur-

ing power output if usable output is to be con-
sidered. Most amplifiers are capable of consider-
ably higher output than their usual rating but 
with high distortion. An output with a maximum 
distortion of less than 8 % is all that is really useful. 

Connect the vertical input of the oscilloscope 
across the same load resistor that is used for the 
output voltage measurements. Increase the out-
put, through the use of the gain control, until the 
sine wave form begins to distort. Back the gain 
down until no noticeable distortion is present, then 
take the output voltage reading. The oscilloscope 
will begin to show distortion when about 6% is 
present. 
A point often forgotten is that an amplifier 

passes many frequencies, thus the watts output 
should be fairlyconstant over the entire frequency 
range if the aitriblifier has any quality at all. An 
amplifier with 25 watts output at 400 cycles should 
also deliver *25 watts with no noticeable distortion 
at 50 c.p.s. and to at least 8,000 c.p.s. These meas-
urements are not possible unless the laboratory 
equipment previously mentioned is available. 

OVERALL GAIN 
No rating can be so abused as the db gain of 

amplifier. This is true because of the nature of the 
measurements involved. The decibel is a unit of 
power measurement so the resistance across which 
the voltage measurements are computed will influ-
ence the mathematical, not the actual, result. 
To compute the overall gain, a carefully meas-

ured input voltage is applied to the input of the 
amplifier and the output voltage measured. The 
gain is figured in decibels through the use of the 

Po 
formula db 10 log. --P where Po is the power 

i 
output and Pi is the power input. 
The output voltage is usually read across the 

load resistor mentioned at the beginning of this 
article. The input voltage is fed into the regular 
input, which is usually a 5 megohm resistor. 

It is this input resistor that can play havoc with 
the gain measurements. Although its value is 
5 megohm, purposely a large value to prevent 
loading of the microphone, such a value is never 
encountered as an actual grid load. When shunted 
by the microphone or other input source the re-
sultant impedance is much less. For this reason 
the secondary impedance of the usual transformer. 
100,000 ohms, is the generally accepted figure used 
in gain computations. An actual input impedance 
of 5 megohms would obviously ruin the high fre-
quency response of the stage involved. The calcu-
lated db gain will be less with 100,000 ohms but 
it will be more indicative of the usable gain. You 
will notice that in the technical data on each 
amplifier in this guide the figure of 100,000 ohms 
is given as the value used. Without this statement 
the db value would be meaningless. Always state 
the constants used when speaking of db gain, 
Although a higher db gain will be shown by usir 
a value of 5 megohms rather than 100,000 ohm, 
the computations, the actual gain from m 
phone to speaker will be the same under e 
condition. 
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DIORDARSON AMPLIFIERS 

Model T-20 W60 

Factory Built — Laboratory Tested 

• 

"Built for Audio 

Experts 

by 

Audio Experts" 

• 

Amplifier Catalog No. 600. Free. Illustrates 
models with outputs ranging from 8 to 60 
watts. Features the new solid walnut cases 
with sloping, illuminated and recessed 
panels. Gives technical data, prices and 
complete information for each model. In-
cludes a line of portable amplifier and 
speaker cases. See your Jobber for a copy 
or write the Factory. 

leORDARSON 

RACIOSEPVICE GUIDE 
Inceratcus. 

ereamm= 

GUIDES AND MANUALS 

Radio Service Guide — No. 342, 15e. 

Constructional data on improved con-

denser analyzer and impedance bridge. 

32 volt DC power supply, two high fidelity 
phono amplifiers and adding an extra. 

speaker to a receiver. Full of information 

you will use every day in the year. 

Replacement Transformer Encyclo-
pedia, No. 243, and Supplement, No. 
243-S. Free -- Complete information re-
garding correct choke, audio and power 
transformer replacements. Covers almost 
6000 receivers as listed in Rider's Manuals, 
Volumes I to VIII. Includes data on AC, 
AC-DC and battery models. This is the 
only complete listing available and will 
save valuable time for the serviceman. 
You cannot afford to be without a copy. 
Ask your distributor for a copy. 

Model T-201,1740 

Transmitter Guide— No. 344, 15c. 

Fifty-two pages of up-to-the-minute data 

on transmitter design. and operation. 

Portable units, beginners transmitters, and 

larger rigs.up to 1000 watts are fully de-

scribed. Circuit diagrams, parts lists, 

and photographs illustrate each article. 

Complete Transformer Manual — No. 
340, 50c — The Thordarson Transformer 
Manual is a complete book, containing 
the Radio Servicing Guide, the Replace-
ment Transformer Encyclopedia, the 
Transo ttc Guide, and the Sound Ampli-
fier Guide, plus Thordarson catalogs and 
prices. It is bound in an attractive blue 
and orange cover with looseleaf arrange-
ment, giving the user opportunity to keep 
the Manual up-to-date by adding the 
latest Thordarson releases. 

Transformer Catalog -- No. 400. Free. Descriptions and prices of the 
complete line of Thordarson Chokes, Audios and Power Transformers. 
The most comprehensive listing available to meet the needs of the 
Sound Man, Amateur, Service Man and Experimenter. May be obtained 
from your Parts Distributor or direct from the Factory. 

THORDARSON ELECTRIC MFG. CO. 
500 W. Huron Street Chicago, Illinois 

Printed in U. S. A. 
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REPLACEMENT 
TRANSFORMER 
ENCYELOPEDIA 



Type 
No. 

T-17D01 

MODERN conditions call for fast and accurate service. 
Your time and your customer's convenience and 

good will are valuable. The successful radio service engi-
neer keeps a small stock of replacement transformers on 
hand to meet his requirements without delay. Thordarson 
does its part by having a complete line of replacement 
types for practically all receivers. The most popular types 
are listed below with full electrical and physical character-
istics for your convenience. These transformers are rec-

Type 
No. 

T-I3A34 
T-13A35 
T-13A36 
T-29A99 
T-33A91 
T-57A38 
T-57A41 
T-57A42 RECEIVER (large) 3:1 10,000 
For coupling screen grid or power detector (Clarion AC-60).  
T-58A70 AMPLIFIER 1.5:1 20,000 

Has split Secondary. 

ommended in the pages of this encyclopedia which has 
been compiled by Thordarson engineers to assist you in 
the proper selection of Power Transformers, Filter Chokes, 
Audio and Output Transformers. Types are listed below 
in numerical order for easy reference. 
The Encyclopedia is larger than ever before and the 

receiver types have been carefully arranged to enable you 
to quickly find your model. KEEP THIS BOOK IN A 
HANDY REFERENCE SPOT — you will find it invaluable. 

AUDIO TRANSFORMERS 
For coupling the plate or plates of an amplifier stage to the grid or grids of the next stage where grid current is not drawn.  

Ohms Impedance Mtg. Centers Dimensions 
Turns Pri. 

M.A. 
8 
8 

Classification 
RECEIVER (midget) 
RECEIVER (midget) 
RECEIVER (midget) 
RECEIVER 
RECEIVER 
AMPLIFIER 
AMPLIFIER 

Ratio Pri. 
3:1 10,000 
3:1 10,000 
1:1 20,000 
3:1 10,000 
3:1 10,000 
3:1 10,000 
3:1 10,000 

T-67A91 AMPLIFIER 
T-74A31 AMPLIFIER 

See. 
90,000 
90,000 
20,000 
90,000 
90,000 
90,000 
90,000 
90,000 

Mtg. 
Fig. 
3B 
3B 

St 3B 
8 2B 
8 2B 
8 2F 
8 2F 
8 2B 

45,000 lot 

1.5:1 20,000 45,000 10t 
1:1 10,000 10,000 8 

DRIVER TRANSFORMERS 

Width Depth 

2% 

2% 
2% 

21546 
215% 

W. D. 
2% 1% 
2% 1% 
3 1% 
2% 2 
2% 2 
3% 2% 
3% 2% 
3% 2% 

Wt. 
H. Lbs. 

l'h  
1% e4 
2 1 
2% 1% 
2% 1% 
3 2% 
3 2% 
3 2 

2F 2% 3iU3 2% 3 2% 

2B 2% 3% 2% 3 2 
2F 3% 2% 3 2% 

For coupling the plate or plates to the grids of an amplifier stage in which grid current is drawn during a part of the audio cycle.  
Ratio Mtg. Centers Dimensions 
Pri. to Pri. Mtg.   Wt. 

Driver Tubes Output Tubes  % Sec. M.A. Fig. Width Depth W. D. H. Lbs. 
AB 1.7:1 31 

1.5:1, 1.3:1 
5.25:1 

1-79 2:1 
2.2:1 

1-6F6 Triode 2-6F6, 6L6, etc. 
1-42 Triode, 1-2A5 Triode 

Class 

T-67D47 1-6N7, 6A6, 53 
T-67D50 1-89 Triode 
T-67D78 1-46, 69, 6F6, 

42, 2A5 Triode 
T-74D32 2-6C5, 76, 56 

1-6N7, 6A6, 53 

2-46, 59 
2-6L6 AB2 
2-6F6, 42, 2A6 
4-2A3, 6B4G 
1-136G, 19 
2-30 
2-6F6 Triode 
2-42 or 
2-2A5 Pentode 
2-6F6 Triode AB 1.82:1 8 2F 21546 3% 2¡ 3 2% 
2-42, 2A5 Triode AB 1.67:1 

3B 2% 334 2 2 1% 

10 2F 2% 
32 2F 2% 
32 2F 2% 

2% 2% 2% 1% 
2% 2% V ,ej  
3% 2%. 3 2% 

AB2 
AB 

3:1 10 2F 2% 3%8 2% 3 2% 

T-78D46 1-30 2.4:1 7 2B 2% 2?,(6 1% 2 

T-81D42 1-6F6 Triode 
1-42 Triode 
1-2A6 Triode 

T-81D52 1-6C5, 76 
1-56 

AB2 
AB2 
AB2 

1.7:1 
1.5:1 
1.3:1 

31 2F 3% 2% 3 2% 

OUTPUT TRANSFORMERS 

Tape 
Tube Type 

T-13S37 1-6F6, 42, 2A5, 47 
T-13S38 Universal 

Single or 
P-P Tubes  

T-13S40 2-6F6, 42 P-P 2-2A5, 47 P-P 
T-13S41 Universal 

P-P 
Tubes 

Ohms Impedance 

Class Pri. Sec. 
A 7,000 1/2/4 
A 4,000/7,000 Adjustable 

8,000/10,000 .1 to 29 
14,000 Ct. 

A,A14,000 Ct. 1/2/4 40 10 3E 2% 
A 3,000/5,000 Adjustable 60 20 2E 2% 

6,600/7,000 .1 to 29 
8,000/10,000 

Copyright 1941 
Thordamon Elect. Mfg. Co., Chicago, Ill. 

Printed in ti. S. A. 

Pri. Mtg. Centers Dimensions 
M.A. Max. Mtg.     Wt. 

Per Side Watts Fig. Width Depth W. D. H. Lbs. 
36 5 3E 2  2% 1% 1% % 
36 8 3E 2% 2% 1% 1% % 

2% 1% M  
3% 2% 3 2% 

o 
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TRANSFORMER SPECIALISTS SINCE 1895 

OUTPUT TRANSFORMERS(Continued) 

Type 
No. Tube Type  

T-13S42 Universal 
Single 
Tube 

T-13S43 1-1F4, 1D4, 1F5G  
T-14S81 1-42, 2A5, 6F6 or P-P 45, 71 

T-14S82 1-25L6  
T-14S83 1A5-G, 1E7-G 
T-14S84 1-105G, 1Q5G 
T-14S85 Universal Single or P-P Tubes A 4,000/7,000 Adjustable .1 to 29 36 8 3B 

8,000/10,000 
14,000 Ct. 

T- 17S10 1-6LG A 2,500 
T- 17S12 2-6L6 P-P AB1 4,300* 

(with 300V on plate and screen) 

Ohms Impedance Pri. 
  M.A. Max. Mtg. 

Class Pri. Sec. Per Side Watts Fig. 
A 1,500/2,000 Adjustable 55 10 3E 

4,000/5,000 .1 to 29 
7,000 

A 16 000 1/2/4 10 5 3E 2 
A 7,000 Ct.  3 to 6 40 5 3B 2 
A 1,500 -3 to 6 55 5 3B 2 

A 25,000 Ct. 3 to 6 8 5 3B 
A 8,000 3 to 6 10 5 3B 

Mtg. Centers Dimensions 
Wt. 

Width Depth W. D. H. Lbs. 
2% 2% 1% 1% 

2% 1% 1% 
2% 1% 1% 
2% 1% 1% 

2 2% 1% 1%  
2 2% 1% 1%  
2% 2% 1% 1% 

2/4/8/500 80 8 2F 21546 
4/8/15/250/500 96 26 2F 31142 

3%8 2)4 3 2% 

3W6i 314 .13% 33/2 

T-17S13 2-6L6 P-P 
T-17S14 2-6L6 P-P 
T-17S15 4-6L6 P-P Par. 
T-17S16 4-6L6 P-P Par. 

AB1 6,600* 4/8/15/260/500 80 34 2G 2% 2941 3546 354,- oi 5)4 
4/8/15/250/500 90 40 2G 
4/8/15/250/500 155 60 2G 
84/100/125/166/ 230 120 2G 
250/500 

AB2 5,500* 
AB1 3,300* 
AB2 1,900* 

2•46 3)(6 3% 4% 5% 
2% 2% We 3% 4% 5% 
3 4% 3% 6 4% 14% 

T-57S01* Universal Single or 
T-57S02t P-P Tubes 

T-58S72 2-2A3, 6B4G P-P 
2-48, 25L6 P-P 

T-65S94 2-50 P-P 
2-6F6, 42, 2A5 P-P 

T-67S48 2-46, 71, 43, 25A6 P-P A 8,000 
1-6N7, 6A6, 53 P-P 

T-67S51 2-6F6, 42, 2A6, 47 P-P A 14,000 
T-67S52 2-46, 59 P-P 

2-6F6, 42, 2A5 P-P 
2-6N7, 6A6, 53 P-P Par. 

T-67S54 2-6L6 P-P A 5,000 
2-2A3, 6B4G, 45 P-P AB 

T-67S92 4-2A3, 6B4G, 46 P-P Par. AB 1,500 
4-48, 25L6, P-P Par. A 

A 4,000/ 7,000 Adjustable 36 8 2E 2% 
8,000/10,000 .1 to 29 2B 2% 
14,000 Ct. 

AB 3,000 
A 
A 8,000 

AB2 

4/8/15/500 

4/8/15/500 55 40 2F 3% 3% 3146 3% 3)4 

60 30 2F 

2 74 2 2% 1% 
274 2 2% 1% 

3%13%4 3% 334 

4/8/15/500 36 25 2F 21 (6 3% 24 3 2% 

4/8/15/500 40 20 2F 2% 3% 2¡ 3 2% t 
4/8/15/600 B 5,800 

AB2 
B 

60 30 2F 3% 31546 3)(6 ffl 3)4 

4/8/15/500 60 30 2F 3% 8% 334 3% 8% 

T-75S75 2-6F6, 42 or 2A5 AB2 10,000 
1-6N7, 6A6, 53 P-P 
2-6N6G, 6B5, 2B6, 6AC5 P-P A 

T-81S01 1-19, 1J6G, 1G6G P-P 
2-30, 49 P-P 

*10% Feedback Winding 

Type 
No. 

T-13C27 
T-13C28 
T-13C29 
T-13C30 25 
T.-14C61 14 
T-14C62 16 
T-14C63 19 
T-18C92 37.8 
T-29C27 800 
T-44CO2 31 
T-47C07 
T-52C98 
T-57C54 
T-67C49 
T-68C08 
T-74C29 
T-74C30 
T-75C49 
T-75C51 

Inductance 
At Zero At Rated 
D.C. D.C. 
21 
22 
20 
20 

10 
10 
9 

Current 
Rating 
M.A. 
40 
40 
65 
85 

D.C. 
Res. 
Ohms 
630 
475 
460 
250 

4/8/15/500 

4/8/15/500 

CHOKES  
R.M.S. 
Test 
Volts 
1600 
1600 
1600 
1600 

80 40 2F 3% 

45 40 2F 3% 

15 

Mtg. 
Fig. 
3B 
3B 
3B 
3B 

Mtg. Centers 

Width Depth 
2 
2% 

2% 

3% 3146 3 sq 

Dimensions 

W.  
2% 

3 
3346 
3% 2% 3 2% 

Wt. 
D. H. Lbs. 
1% 1% 
1% 1% 
1842 

2 2  
1 

8 
7 
8 
8 

150 200 1600 
1600 
1600 
1600 
1100 
1600 
1600 

2B 
3B 
3B 2% 2% 1% 1% % 
3B 2% 2% 1% 1% % 
3B 274 3546 2 2 1)4 
2B 2% 2% 1% 2% 1 
3B 2% 3546 2 2 1% 

18 
500 
12 

55 
55 
55 
35 
.5 
80 
75 410 1600 3B 3% 3% 1% 2% 1% 
.5 

200 
250 
300 
405 
6150 
405 

2% 2% 1% 1% e%  

20 12 

27 10 
12 6 

29 15 

22 8 
24 13 

110 
200 
35 
150 
15 

120 
250 

6150 
200 
80 

405 
200 

2100 
290 
121 

1600 
1600 
1600 
1600 
2000 

1600 
1600 

2F 
2F 
2F  
2F 
2G 
3B 
3B 
2G 3 

2% 

2% 

2% 
2% 

POWER TRANSFORMERS LISTED ON PAGE 29. 

8 

2% 174 2% 1% 
3% 214 3 2% 

3)4; 3)4 3% 
2% 2% 2% 1)4 

21)(6 3% 3% 4% 5% 
2 1)4 2% 1 
3346 2 2 134 

21546 3% 3% 4% 
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REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 

First Second First Second 
Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 

First Second First Second 
Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

AIRLINE (See Montgomery Ward) ATWATER KENT MFG. CO. (Contd)  

ALL AMERICAN MOHAWK CORP. (See also Wurlitzer)  72. 11-1 T-13R06 T-13C30 T-13C29 * T-33A94 T-57501 
T-13R03 * * er * T-57501 

D, K T-13R06 T-13C30 * er T-33A91 T-57501 80    
J  T-13R02 * * * * T-57501 82  T-13R04 * * * * T-57501 

C-6, Studio  T-13R06 T-13C30 * * * ¡Special 83, 84  T-13R03 * * * * T-57501 

S-6  T-13R03 * * * * T-57501 85, 86, 87  T-13R04 * * * er T-57501 

S-7, S-8*, SW-8.... T-13R04 * * * *T-33A91 T-57501 89. 89P  T-56R05 T-13C30 T-13C27 er ¡Special T-57501 

S-10  T-13R07 T-13C30 * er T-33A91 T-57501 90, 92, 94  T-13R04 er * er * T-57501 

S-40  T-13R01 * er * 1"r T-57501 96  T-13R04 T-13C30 ¡Special * er T-57501 

99. 99P  T-56R05 T-13C30 T-13C27 et ¢ Special T-57501 

145, 165  T-13R02 * * * * T-57501 

168   T-13R06 T-13C30 * * T-33A91 T-57501 

  T-13R12 * * * er T-57501 

- 
S-50, S-63, SA-65. SW-80  T-13R03 * * er * T-57501 

60, 61, 62, 65, 66  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 ¡Special 

80, 83, 84, 85, 86, 88 T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 ¡Special 

S-80  T-13R04 * * * T-33A91 T-57501 

90  T-131106 T-13C30 er T-33A91 T-13A36 T-57501 

SA-90. SA-91,  T-13R06 * * * * T-57801 206, 217, 236, 246. 
96  T-13R06 I'-13C30 * * T-33A91 T-57501 266, 286, 356, 376... T-13R03 er * * er T-57501 

SA-110  T-13R06 T-13C30 er * T-671378 T-13541 208  T-13R14 * * * T-33A91 T-57501 

SA-130  T-13R06 T-13C30 * * T-33A91 T-57501 P216, P236  T-13R12 * * * * T-57501 

226, 227  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 T-57301 E248  T-13R14 * * * T-334191 T-57501 

ANDREA 255  T-13R12 * * * * T-57501 
310  T-13R04 T-13C29 * * T-33A91 T-57501 

312  T-13R09 T-74C29 * T-33A91 T-13336 T-13541 

184, 184X 

185. 185A. 186  T-13R02 * * T-57501 

er T-57501 
188, 228  T-13R04 

105, 2C5, 510, 511, 
C5L, C5S  T-13R12 * * er * T-s-iscit 

5137, 6137, 7137, 807, T-13R13 * * * * T-57S01 317  T-13R12 * * 'A' er T-57501 1137, 2D7, 3D7, 4D7, 

ch. 137L, 137S  325  T-13R02 * * * * T-57501 

* * * * T-13341 328, 337  T-13R12 * * * * T-57801 

E412, E412X, P412, P412X  T-13R09 T-74C29 * T-33A91 T-13A36 T-13541 

  T-13R03 * * * * T-57501 

1D8, 208. 3138, 4D8, 
5D8, 6138, 7138, 8D8, T-13R12 
D8L, D8S  

1D10, 2010. 3010. 
4D10, 5010, 61310, 
7D10, 8010, 9010, T-13R14 T-75C49 
10D10, D1OL, 1310S 

* * * T-57501 427 
435 1st and 2nd. T-13R12 * * * * T-57501 

447  T-13R03 * * * * T-57501 

448  T-13R06 T-13C30 er * T-33A91 T-57501 

  T-13H02 * * er er T-57801 

1E6, 2E6, PE6I., 
PE6S, PE66L, 
PE66S, 11E6, 12E6, T-13R12 
14E6  

* T-13541 

1E8, 2E8. 3E8, 4E8. 
5E8. 6E8, 7E8, 8E8, T-13R12 
9E8, 10E8, PE8L, 
PE8S  

* T-13541 

2A5. 5A5, 6A5, ch  A5L, ASS  T-13R12 * * * * T-57501 509 

2B6. 3B6, 4B6. 510  T-13R04 T-13C29 * * T-33A91 T-57501  

ch. B6L, B6S T-13R13 * * * * T-57501 525  T-13R02 * * * er T-57501  

545  T-13R12 2B8, MM. B8S  T-13R12 * * * * T-57501 
* * * * T-57501 

605, 8D5, D5L, T-13R19 * * * er T-57501 555  T-13R02 * * * * T-57501 2D5, 3D5, 4D5, 

D5S. PD5  558  T-13R04 * * er er T-57501 

3A7, ch. ATL T-13R12 * * * * T-57501 
559  T-13R04 T-13C29 -* * T-33A91 T-57801 

6E11, 7E11, 8E11. 567  T-13R04 * * er * T-57501 3F.11. 4E11, 5E11. 
E-608  T-13R14 er * er T-33A91 T-57501 

9E11, 10E11, PEI1L T-13R14 T-75C49 * * * T-57501 
FEUS   

54, B4L. 400, 401  T-13R19 * * * * T-57S01 627  T-13R04 * tr * * T-57501 

C6B  T-14R39 T-14C63 * * * T-57801 E648, 649  T-13R14 * er * T-33A91 T-57501 

E613, 626, 627, 628.. T-14R35 T-I4C63 * * * T-14582 667, 708, 788, 808. 808A  T-13R03 * * * * T-57501  

APEX (See U. S. Radio and Television) 710  T-13R09 T-13C30 er * T-33A91 T-13541 

ATWATER KENT MFG. CO. 725, P755  T-13R12 er * * * T-57501 

43  T-56R01 T-13C28 * T-29A99 T-33A91 T-57501 735  T-13R02 * * * * T-57501 

55, 55C Early  T-13R05 T-13C29 T-13C29 * T-33A91 T-57501 
810  T-13R14 T-13C30 * * T..81042 T-13541 

55 Late, 60. 60C, 856, P875, 976  T-13R12 * er er * T-57501 

944  * 

F. P  

70, 74. 76, L- 1, L-2  T-13R04 T-13C29 T-13C27 * T-33A91 T-57501 T-13R01 * * itir T-57801 

475 

480  T-13R07 T-13C29 * * T-33A91 T-57801 

487  T-13R03 * * T-57501 

  T-13R04 * et T-57501 

For complete description of these and other Thordarson transformers and chokes see catalog No. 400. 
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MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

AUDIOLA RADIO CO. (See also Fairbanks. Morse) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

BELMONT RADIO CORP. (Contd) 

4T-31. 4T-32 582 A & B, 583, 
6T Jr.. 6T-31  T-13R05 * T.57S01 585 A-B-C, 586, 587, T-13R19 * * T.57S01 

588A, 589A  
7T, 8T, 9T  T-13R06 * * T-57S01 

9T-45  T-13H06 * * T-29A99 T-57S01 

LOT Super  T-13R06 * T-33A91 T-57301 

13T-5  T-13R05 * * T-57301 

13S-9   T-13R06 T-13C29 T-18C92 * T-33A91 T-57S01 

611  T-14R39 * * T-78D46 T-81S01 

629  T-13H19 * * T-57S01 

640  T-13R03 * * T-57801 

665  T-13R11 * * T-57S01 

675  T-13H02 * * T-57S01 
23T-5, 23T-5-SW 
23S-8  T-13H03 * * T-57301 685, 686   T-13R19 * * T-57S01 

235-80  T-13H05 * * T-57S01 708  T-13H20 * * T-57301 

23S-10  T-13R04 * * T-57301 740, 777 B-C  T-13R13 * * T-57301 

23S-12  T-13R04 T-75C51 * * T-67D47 T-57301 746, 755, 777A  T-13R19 * * T-57S01 

30B, 31 Super  T-I3R06 T-13C30 * * T-33A91 T-57301 750  T-13H06 * * T-33A9I T-57S01 

33S-10  T-13R04 * T-57S01 761  T-13R13 * T-57S01 

889  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 775  T-13R03 * T-57S01 

7330  T-13R06 T.13C30 * T-33A91 T-57301 778  T-13R13 * * T-57S01 

8430  T-13R06 T-I3C30 * T-29A99 T-33A91 T-57301 786  T-13R19 * * T-57S01 

BALKEIT RADIO CO. 787A  T-13H12 T-13C28 * * T-57S01 

A-3, A-5, A-7  T-13R00 T-13C29 * T-29A99 T-33A91 ¡Special 823  T-14H39 * 'A' T-78D46 T-81801 

  T-13R06 T-13C30 T-13C29 * T-33A91 T-57S01 840, 842, 860  T.I3R13 * * T-57S01 

D-5  T-13R02 * * T-57301 867  T-13R12 * * T-57801 

E  T-13H05 T-13C29 * * T-29A99 T-57S01 878A  T-13R13 * * T-57S01 

  T-13R06 T-13C30 * * T-29A99 ¡Special 879A  T-13R19 * * T-57301 

KP  T-13R03 * * T-57S01 888. 889  T-13R11 * T-57301 

L-7  T-13R04 * T-57S01 890A  T-13H12 * * T-57801 

L-8, Windsor 70.... T-13R06 T-13C29 * * T-33A91 T-57801 

G-18A, G-19B  T-13R12 T-13C29 * * T-57301 

GT-20  T-13H13 T-13C30 * T-57S01 

41A  T-13R12 T-13C29 * * T-57S01 

42-E, 42-G  T-13R01 * * T-57S01 

60, 70  T-13H19 * T-57301 

100  T-13R06 T-13C30 * T-33A91 T-57S01 

GT-200-X  T-13R13 T-13C30 * T-57S01 

BELMONT RADIO CORP. 

40, 50, 50A-B-C, 60 T-13H02 * * T-57S01 
2-KRO, 3-KRO, 

40A  T-13R01 * * T-57801 3-KR6, 5-KR, T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 T-18C92 
5-KRO, 5-KR6  

1050  T-13H06 T-13C30 T-33A91 T-57S0 

1070, 1170, 1171, 
1172, 1174, 1175... T-13R14 * * T-17D01 T-13S4 

1075  T-13R12 * * T-57S01 

BOSCH (See United American Bosch) 

BRETING RADIO MFG. CO. 

Breting 14   T-13R15 * T-758 

BRUNSWICK RADIO CORP. 

D  T-131104 * * T-57S0 

R-I  T-56R01 T-I3C29 T-13C29 T-29A99 T-29A99 T-18C92 

70  T-13R03 * * T.57801 

70A   T-13R05 * T-57S01 

71C  T-13R03 * * T-57301 

100  T-13R06 T-13C30 * * T-57S01 

401  T-13R01 * T-57S01 

401B  T-13R19 * T-57S01 

408A  T-14R39 * T-57S01 

504A  T-14R39 T-14C62 * * T-13343 

517A, 526, 529  T-13R19 * * T-57S01 

489A-B  T-14H39 * , * T-57S01 

527, 529  T-13R19 * * T-57S01 

3-NC8, 5-NC8  T-13R00 T-13C29 T-13C29 * T-29A99 T-57S01 

10  T-13R03 T.13C28 * T-57801 

11, 12, 16, 18, 33... T-13H04 * * T-57801 

14, 21, 31  T-13R06 T-13C30 T-13C30 T-29A99 T-33A91 T-57S01 

S-14, S-21, S-31.... T-13R06 ¡Special * * T-33A91 T-57S01 

15, 22, 32, 42  T-13R06 T-13C29 T-57S01 

17, 24, 25  T-13R06 tr T-57801 

PRI7-8  T-56R01 T-I3C29 T-13C29 T-29A99 T-29A99 ¡Special 

S-81, S-82  T-131106 ¡Special * * T-33A91 T-57S01 

BULOVA WATCH CO. 

550  T-13R02 * * T-57301 M-501  T-13R03 T-13C28 * T-57S01 

555, 556, 578  T-13H19 T-57S01 600, 601, 605, 610.. T-13R03 T-13C28 T-13C28 * * T-57801 

575 T-13R02 * * T-57301 M-701  T-13R03 T-13C28 * * T-57 

577 T-14R39 * * T-57S01 C-751  T-13R03 T-13C28 * T-57S 

* None required. ¡ Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57S02, T-13S38, T.14885 in place of T-57801; T.57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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ItiORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

BUSH AND LANE PIANO COMPANY 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

CONTINENTAL RADIO & TELEVISION CORP. 

10  T-13H06 T-13C30 * T-29A99 T-33A91 T-57301 AM4  T-13R15 * T-13S41 

12 SG  T-131106 T-13C30 * * T-33A91 T-57S01 AM7  T-I3R13 * * T•57S01 

CLARION (See Transformer Corp. of America) 

COLONIAL RADIO CORPORATION 

3IAC  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 

32AC  T-13H06 T-13C30 T-13C27 ii T-33A91 T-57301 

32DC, 33DC  * T-18C92 T-74C30 * T-33A9I T-57801 

33, 34  T-56R05 T-13C30 * T-33A9I T-57S01 

AM8-RF  T-13R19 T-13C26 * 

MI  T-I3R12 * * T-57S01 

L2  T-13H12 T-13C28 * * T-57S01 

Z2  T-I3R12 * * T-57S01 

L4, ML4, L5  T-131113 T-I3C29 * * T-57S01 

5A, SAZ, 5B, SF, SG, 
5M, 5VU, 5X, 5Z... T-13R19 * * * * T-57S01 

36, 36P  T-131106 T-74C30 * * ¡Special T-57S01 
6B  T-I3R19 * * * * T-57S01 

37, 37P  T-13R05 * * et * T-57S01 
6G, 6K, 6W  T-13R19 * * * * T-57S01 

38  T-131106 T-74C30 * * ¡Special T-57S01 
L6  T-131114 T-13C30 * * * T-57S01 

39  T-13R02 * * * * T-57S01 6PU  T-141133 T-14C63 * * T-781/46 T-81S01 

41, 42  T-13R04 * * * er ¡Special 
7C, 711, 7C-PH, 
711-PH  T-13R12 * * * * T-57S01 44  T-13R05 * T-57S01 

46  T-13R02 * * T-57801 

47, 48  T-56R05 * * T-57S01 

49  T-13R03 * * T-57S01 

51, 52  T-56R05 T -57S01 

62  T-131105 * er T-57301 

73  T-131103 * * T-57S01 

114, 117  ... T-13R06 T-74C30 * * ¡Special T-57801 

125  T-I3R02 * * T-57S01 

250AC. 300AC, 

T345  T-131119 * * * * T-57S01 I37X, 150X, 171X.. T-13R13 * * * * T-57S01 

T397  T-13R03 * * * * T-57S01 150-5Z, 155-5Z, 

Chassis 5Z  T-13H19 * * * * l'-57S01 

7G  T-13R19 * * T-57S01 

7M, 7MU, X8.  T-13R12 * * T-57S01 

8A  T-13R12 * * T-57S01 

13C  T.131112 * * T-57S01 

8G  T-13R19 * * T-57S01 

8K, 9G  T-I3R13 * * T-57S01 

11B, 11B-PH  T-13R14 * * T-57S01 

16R  T-13H14 ¡Special * * T-13341 

A31  T-13R12 * * T-57S01 

C399   T-13R12 * * T-57S01 

C495  T-13H03 * * T-57301 

C595   T-561105 * • T-57S01 

600. 600A, 603  T-13R12 * T-57301 

601  T-13R09 * * T-I3S41 

604, 605  T-13R08 * T-57801 

650, 653  T-13R19 * * T-57S01 

652  T-I3R11 T-57S01 

656  T-I3R12 * * T-57S01 

ML-156  T-I3R12 T-13C28 * * T-57801 

160-5X, I65-6W.... T-13H10 * * 1-57S01 

M L-266  T-131112 T-13C28 * * T-57S01 

975-6W. 980-5X... T-13R19 * * T-57S01 

985-57., 990-57  T-13R19 * T-57S01 

CROSLEY RADIO CORP. 

5M3, 5V2  'f-13H19 * * T-57S01 

6113  T-13R12 T-57301 

658  T-131119 * T-57801 30S, 3IS, 33S. 348. T- 13R06 T-13C30 

662  T-13H19 * * T-57S01 

C695  T-56R05 * * T-57801 

COLUMBIA PHONOGRAPH COMPANY 

C-1, C-2, C-4  T-56R01 T-13C29 T-13C28 T.29A99 T-29A99 T-18C92 

C-25-31, C.25-32.., T-131102 T-13C28 * * T-57S01 

C-3I, C-32  . T-13R02 T-13C28 * * T-57301 

31, 33  T-13H03 T-13C28 * T-57S01 

32. 34  T-131104 T-13C29 * T-57301 

C-80  T-13R04 T-13C29 * T-57801 

C-101  T-13H02 T-13C28 * * T-57301 

C-102  T-13R03 T-13C28 * * T-57S01 

* T-33A91 T-57301 

40S, 418, 42S  T-13R06 T-13C30 • * T-33A91 T-57S01 

41, 41A, 42  T-561101 T-13C29 * T-29A99 T-33A91 T-57S01 

48 

50, 50LB, (SHI).. . T-13R19 

  T-13R03 * * T-57S01 

* T-57S01 

53, 54, 57, 58. 59AC T-13R05 T-13C29 * * T-57S01 

61  T-I3R12 * * T-57S01 

72, 72LB, (7H2).... T-131104 * * T-57S01 

72, 72LB, (7113)... T-13R13 * * T-57S01 

77-1, 77A-B-L  T-I3R06 T-13C30 * * T-33A91 T-57S01 

80AW. 8111  T-13R 13 T-13C29 * * T-57S01 

82S  T-I3R06 T-13C30 * * T-33A91 T-57S01 

84C. 84D  T-13R05 T-13C30 * * T-33A91 T-57S01 

C-800  T-13H04 T-13C29 * T-57S01 120  T-I3R06 T-13C30 * * T-33A91 T-57801 

920  T-13H06 * T-29A99 T-33A91 T-57301 

930  T-13R07 * T-29A99 T-33A91 T-57301 

121 A-B  T-13R06 T-13C30 * * T-33A01 T-57S01 

122  T-13R04 * * * * T-57301 

990  T-13R06 * * T-29A99 T-33A91 T-57S01 123, 124, 124-1  T-13R04 * * * T-33A91 T-57S01 

Prices and dimensions for all transformers and chokes shown herein listed on page 3. 

6 



TRANSFORMER SPECIALISTS SINCE 1895 liORDARSON 

C 

C 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

CROSLEY RADIO CORP. (Contd) CROSLEY RADIO CORP. (Contd) 

125  T-13R03 * T-57301 814  T-13H13 T-13C29 * T-57301 

127, 127-1  T-13R06 T-13C30 * * T-33A9I T-57301 815  * * * T-29A99 T-78D46 T-81301 

129, 129-1   T-13R08 * * * * T-57S01 816  T-13H14 * * * ¡Special T- 13341 

130, 130-1  T-13R 18 * * * * T-57301 817  T-13H13 * * * * T-57801 

131  T-I3R02 * * * * T-57S01 818  T-13R20 * * * * T-57301 

133, 134  T-I3R04 * T-57301 828  T-13R14 * * T 57801 

134-1   T-13R04 T-I3C29 * T-57801 855, 865  T-13H12 * * T-57801 

135  T-13R03 * * T-57301 915  T-13R13 * T-57301 

136-1   T-13R09 T-I3C30 * T-57801 916  T-13R13 T-13C29 i, * T-33A91 T-57301 

137, 141  T-13R02 * T-57S01 926  T-13R14 * * T-33A91 T-57301 

147  T-13R03 * * T-57S01 955  T-13R14 * * T-57801 

148, 150, 154  T-13H17 * T-57301 1014  T-131113 * * T-33A9I T-57801 

157  T- 13H18 * • * T-57S01 1016, 1026  T-13R14 * T-33A91 T-57301 

158  T-13H17 * * * * T-57301 1055  T-13R14 * * * T-17D01 T-57801 

160, 161, 164  T-13H06 T-13C30 * * * T-57301 1117  T-13R13 * * * er T-57801 

167  T-13H12 * * * * T-57301 1126  T-13R14 * * * T-33A91 T-57801 

167 series 2, 168... T-13H03 * * * * T-57301 1155  T-13R14 * er * T-17D01 T-57301 

169  T-13R17 fr T-57S01 1216, 1336  T-13R15 • T-33A91 T-13341 

170, 171  T- 13R06 T-13C30 * T-57301 5515. 5516, 5526 T-13R12 * T-57301 

175  T-131107 T-I3C30 * * ¡Special 5555, 5556, 5656 T-13R12 * * T-57301 
- 
179  T-13H03 * * * * T-57301 5628.   T-13R19 * * * * T-57501 

180  T- 13H06 T-13C30 * * * T-57501 5666, 6516, 6625... T-13R12 * * * * T-57301 

181  T-13H12 * * * tr T-57301 DELCO RADIO (See United Motors Service)  

184  T-13R05 * * * * T-57301 DETROLA RADIO & TELEVISION CORP.  

438  T-13R11 * * * * T-13342 4J  T-13R11 * * * * T-57301 

505, 515, 516 T-13R12 * * * * T-57501 5B, 5D, SW, 5X T-13R11 * * * * T-57801 

507  T-13R19 * * T-57501 6ZM  T-13R11 * * T-57501 

517  T-13R19 * * * * T-57501 7A, 7ZIW  T-13R12 T-13C29 * * * T-57501 

518  T-13R19 * * * * T-57301 IOZM  T-13H14 * * * * T-57501 

525  T-13R11 * * * * T-57S01 106  T-13H19 * * * * T-57301 

526  T-13R12 * * * * T-57501 108, 146  T-13R12 * * * * T-57501 

534  T-13R12 * * T-33A91 T-57501 147 series  T-13H13 * • * T-57301 

537  T-13R11 * T-57501 I55X, 165  T-13R13 * * T-57501 

547  T-13R19 * * T-57501 163  T-13R15 * * ¡Special 

555  T-13R12 * T-33A91 T-57501 178  T-13R11 * T-57501 

567  T-13R19 * T-57301 184  T-14H39 * * T-57801 

614. 616, 626  T-13H12 * er T-57301 206  T-13H11 * * T-57801 

628  T-13R19 * * T-57801 258, 259  T-13R12 * * T-13841 

635, 636  T-13R12 * * T-57801 276  T-13R12 * * T-57501 

637, 638  T-13R19 * T-57801 315, 325  T-13H12 * * T-13841 

639  T-13R19 * * T-57501 326  T-13R12 * * T-13841 

646  * T-78D46 T-81501 503  T-13R02 * T-57801 

655, 656, 666  T-13R12 

668  T-13R20 * * T-57501 THOMAS A. EDISON, INC. 

704, 706  T-56R01 T-13C29 * T-29A99 T-33A91 * C4, R4, RS  T-56R05 T-13C30 * T-29A99 T-58A70 T-57501 

* T-57501 1900  T-13R11 * T-57301 

714, 715, 716  T-13H13 * T-57501 116, RI  T-56R05 T-13C30 T-13C28 * T-33A91 T-57801 

718  T-13R19 T-57S01 E- 175, Abbey Jr. T-56R01 T-13C29 * T-29A99 T-29A99 ¡Special 

725  T-13R12 * T-57S01 EMERSON RADIO & PHONOGRAPH CORP. 

726, 736  

758  T-13R20 * • T-57S01   T-131106 T-13C30 * T-29A99 T-57501 

804  T-13R00 T-13C30 ▪ T-29A99 T-33A91 fr JS  T-13R02 * * T-57301 

T-13H13 T-57801 CS  T-13R02 * T-57801 

* None required. Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sires: T-57302, T-13S38, T-14385 in place of T-57S01; T-57441, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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ItIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA • 
MODEL 

First Second First Second 
Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

EMERSON RADIO & PHONOGRAPH CORP. (Contd) 

KS  T-13R04 * T-57S01 AT181, AR185  T-13R12 * * T-57S01 

T. TS  T-13R02 * * T-57301 A W185 (A W)  T-13R13 * * T-57501 

L-AC-4  T-13R01 * * T-57301 R189  T-13R19 * * T-57301 

L-AC-5, M-AC-7... T-13R02 er T-57501 AZ196 (AZ)  T-13R11 * * T-57S01 

AW7   T-13R13 * ¡Special T-57501 BE198 (BE)  T-13R19 * * T-57S01 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

EMERSON RADIO á PHONOGRAPH CORP. (Contd) 

23 (4B)  T-13R12 * * T-57S01 BL200, BL210 
BL214(BL) AC202 T-13R19 * * T-57501 

26  T-13R02 * T-57301 

28 (51)   T-13R11 * * T-57501 

34C (C6), 36 (B5),.. T-13R12 er T-57301 

39 (DS-5)   T-13R02 * T-57301 

45 (6-BD)  T-13R12 * * T-57301 

BL218. BL220 (BL) T-13R19 * * T-57501 

BQ223 (BQ)  T-13R11 * * T-57301 

BR224 (BR)  T-13R15 * * T-13S41 

BQ225, BQ228 (BQ) T-13R11 * * T-57501 

BR226, BS227, BR, 
SOL. 50M, S-50, D55 T-13R02 * • T-57S01 BS  T-13R15 * * T-13S41 

AW-55  T-13R05 * * T-57801 BU229, BU230, BU T-13R11 * * T-57501 

59   T-13R02 * • * T-57301 BW231 (BW)  T-13R11 * * T-57S01 

65  T-13R04 T-13C29 * * T-33A91 ¡Special CB243 (CB)  T-13R11 * * T-57301 

71  T-13R13 * * ¡Special T-57301 287 (DA)   T-13R11 * * T-13342 

77  T-131102 * * T-57301 L755, M755, S755.. T-13R02 * * T-57501 

101  T-13R12 • * T-57501 770  T-13R13 * * ¡Special T-57301 

102 (A8), 102LW ERLA (See also Sentinel) 
(B8), 104, 104LW.. T-13R13 * ei T-57301 

105  T-13R16 T-67C49 * * T-17D01 T-13341 

K116 (K)  T-13R12 * • * T-57S01 

116  T-13R11 * * T-57301 

Erie   T-56R01 T-13C29 * T-29A99 T-33A91 

S. W. Converter.... T-13R01 * * T-57301 

AR3   T-13R07 T-13C30 T-13C29 * T-33A9I T-57301 

Al3 Amp  T-13R05 T-13C29 T-74C30 * T-29A99 T-57S01 
117, L117, 117LW, 
Z117, (KS, 7.) T-13R12 * * T-57301 30  T-13R05 * * T-57S01 

121, K121   T-13R12 * * T-57301 31, 32  T-13R07 T-13C30 T-13C29 * T-33A91 T-57S01 

L122. L122LW, Z122 T-13R12 * * T-57301 35, 37, 38, 39   T-13R06 T-13C30 * * T-33A91 T-57801 

K123   T-13R12 * T-57501 61, 62, 63  T-13R03 * * T-57301 

L133, L133LW, Z133 T-13R12 * * T-57801 75  * T-29A99 T-33A91 T-57801 

C134, C136. C138, 77  * * * T-29A99 T-33A91 T-57301 
C139. C140, D134, 
D136. D138, D139, T-13R13 * * * * T-57301 su.  T- 13R05 * * * er T-57S01 
D140. D142   

224AC, 224B   T-13R06 T-13C30 T-18C92 * T-33A91 T-57S01 
D134LW, D136LW, 
D138LW, D139LW, 231  * T-29A99 T-33A91 T-57301 
D140LW, D142LW, T-13R14 T-13C30 * * T-57S01 
D146LW   245  T-13R06 T-13C30 * * T-33A91 T-57301 

L135, L135LW, Z135 T-13R12 * * T-57301 248K   T-13R05 * * T-57301 

L141, L141LW, Z141 T-13R12 * T-57S01 250  T-13R03 * * T-57301 

C142  T-13R13 * T-57501 271, 271A   T-13R05 T-13C29 * * T-29A99 T-57501 

L143  T-13R12 • * T-57301 335   T-13R01 * * T-57S01 

X143(X), X146.... T-13R15 * T-57301 5700, 5721  T-13R02 * ▪ T-57S01 

5147, Z150, S151(S) T-13R12 * T-57301 6300, 6315, 6317. 
6323   T-13R02 * * T-57301 

D146 T-13R15 T-57S01 

R152, R153, R156, 
R158   T-13R19 

Z159, Z160. AT170, 6A65  T-13R12 * * T-13S42 
(AT)   T-13R12 * * T-57301 

FADA RADIO & ELEC. CORP. 

* T-57S01 6A51   T-13R11 * * T-13342 

6A80  T-13R13 * * T-13542 

AR171, AR172, 
AR173  T-13R12 * T-57S01 10, 11  T-13R00 T-13C27 T-13C27 T-29A99 T-29A99 

ARI74. AR176, 16, 17, 20  T-13R00 T-13C27 T-13C27 T-29A99 T-33A91 ¡Special 
AR180  T-13R12 * T-57301 

25  T-13R06 T-13C29 * T-29A99 T-33A91 ¡Special 

AW171, AW173, 
AW174, AW176, T-13R12 * T-57501 30, 31  T-13R00 T-13C27 T-13C27 T-29A99 T-29A99 * 

AW180  32  T-13R00 T-13C27 T-13C27 T-29A99 T-33A91 ¡Special 
X175. X178, X183.. T-13H15 * T-57S01 

35   T-13R06 T-13C29 * T-29A99 T-33A91 ¡Special 

AB178, AB182, 
AB183, AB184 (AB) T-13R15 * * T-57801 40  T-13R06 T-13C29 * T-29A99 T-33A91 ¡Special 

Thordarson Transformers for all applications are listed in catalog 400. Ask for your free copy. 
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TRANSFORMER SPECIALISTS SINCE 1895 TORDeSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

FADA RADIO & ELEC. CORP. (Contd) FAIRBANKS MORSE & COMPANY (Contd) 

41, 42, 43, 44 (KF). T-13R06 T-13C29 T-33A91 T-57S01 7A  T-13R20 T-57S01 

45KU  T-13506 T-13C30 * T-33A91 T-57S01 8A, 9A  T-13R13 * T-13S42 

46, 47, 48, 49KW T-13R06 T-13C30 * * T-33A91 T-57S01 9C   T-13R14 * * T-13S41 

50  T-13R00 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 12/1. 1213  T-13R15 * * T-13S41 

51(K0), 53-55(RG) T-13R05 * .er T-57S01 40  T-13R19 * T-57501 

57(KOC), 61, 66, 
K X  T-13R05 * * T-57S01 

64A PC, 65PC  T-13R12 * * T-13S42 

A66T, A66PC  T-13R12 * T-13S42 

66KY  T-13R07 * T-57S01 

73  T-13R07 * T-57S01 

74, 76, 78  T-13R07  * fr* T-33A91 T-57S01 

78-10  T-13R15 * * T-33A91 T-57S01 

51, 52. 53  T-13R02 * •.'; T-57501 

54, 56  T-13R12 * * T-57S01 

57, 57TO  T-13H19 * * T-57S01 

58  T-13R19 * T-57S01 

58(TI), 58(T2)  T-13R11 * * T-57S01 

63, 66  T-13R,12 * * T-57S01 

70, 71  T- 13R12 * * T-57S01 

72-C-2, 72-C-3, 
79  T-13R06 T-13C30 * * T-33A91 T-57S01 72-T-3  T-13R13 * * T-13S42 

79 RC  T-13R07 * * T-33A91 T-57S01 73. 73C3B, 73T3B.. ¡Special T- 13C27 * T-78D46 T-81S01 

79-10  T-13R15 * * T-33A91 T-57S01 82, 83, 84, 85  T-13R13 T-33A91 T-57S01 

83  T-13R07 * T-33A91 T-57S01 90  T-13R13 * * T-33A91 T-57S01 

85RE, 85RX  T-13R07 * * T-57S01 91, 91C4, 9105, 
91T4 

88, 89  T-13R07 * T-33A91 T-57501 

97-10 (RW)  T-13R15 * * T-33A91 T-57S01 

122 Batt. (KE).... * * T-29A99 T-33A91 T-57S01 

126, 127, 128 NK... * * T-29A99 T-78D46 T-81S01 

133, 134, 135, 136... T-13R15 * * T-33A91 T-57S01 

  T.131113 * * T-I3S41 

100, 110  T-13H09 T-13C30 T-13C29 * T-67D78 T-I3S41 

5106, 5107, 5108.... T-13R02 * * T-57501 

5109, 5111, 5112 ... T-13R02 * T-57S01 

5141, 5143   T-13R02 * * T-57501 

5212, 5212A, 5241, 
141 (NA)  T-13R12 * T-57S01 5312, 5312A, 5341.. T- 13R02 * * T-57S01 

150, 151, 152, 160. T-13R12 * T-57S01 6010, 6044, 7014.... T-13R12 * * T-57S01 

170  T-13R13 * y * ¡Special T-57S01 7040, 7052  T-13R12 * * T-57S01 

E180  T-13R00 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 FREED RADIO & TELEVISION CORP. 

190  T-13R13 * * ¡Special * MB5  T-13R02 T-13C27 * * T-57S01 

211 AC  T-13R15 * * T-13S41 MB7  T-13R03 * * T-57S01 

212  T-13R13 T-13C30 * T-13S41 MB9  T-13R04 T-13C30 * * T-33A91 T-57S01 

250  T-13R12 * * T-57S01 54  T-13R02 T-13C27 * * T-57S01 

255, 265  T-13R* * * T-57S01 55NR  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 * 

270, 271(NF)  T-13R12 * * T-57S01 56  T-13R02 T-13C27 * * T-57S01 

290, 291, 312  T-13R15 * * T-13S41 57NR  T-56R01 T-13C27 T-13C27 T-29A99 T-29A99 

365, 366, 366PT.... T-13R12 * * T-13S42 58-59  T-13R02 T-13C27 * T-57S01 

380  T-13R12 * T-13S42 60NR  T-56R01 T-13C27 T-13C27 T-29A99 T-29A99 

410  T-13R13 * fr * T-13S42 66 (NR)  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 

413  T-13R14 T-13C28 * * T-13S41 72-74  T-13R03 * T-57S01 

451, 454  T-13R19 * * T-13S42 78NR, 79NR  T-13R06 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 

465  T-13R12 * * T-13S42 80 NR  T-56R01 T-13C27 T-13C27 T-29A99 T-29A99 ¡Special 

472-CA, 472-UA.... T-56R02 * * T-29A99 T-29A99 * 

475-CA, 475-UA.... T-56R02 * * T-29A99 T-29A99 * 

761(KG), 762, 764, 
766, 767  T-13R05 T-13C29 * * T-29A99 * 

1255, 1265  T-13R12 * T-57S01 

1582, 1583  T-13R13 * * ¡Special T-57S01 

FAIRBANKS MORSE & COMPANY 

90  T-13R04 T-13C30 * * T-33A91 T-57S01 

N R9OS  T-13R06 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 

92  T-13R03 * * T-57S01 

95NR  T-13R06 T-13C29 T-13C29 T-29A99 T-33A91 T-57S01 

96DC  * T-13C30 * * T-33A91 T-57S01 

98FE  T-13R06 T-13C30 * * T-57S01 

346-4  T-13R19 * * T-57S01 

4A, 4B  T-14R39 T-14C61 * * T-13343 354-360-360X  T-13R12 * T-57S01 

5A, 5B  T-13R11 * * T-57801 GALVIN MFG. CO. (MOTOROLA) 

5C, 6A  T-13R12 * * T-57S01 5T  T-13R19 * * T-57301 

6C  ¡Special T-13C27 * * T-78D46 T-81S01 5T-1, ST-2, 5Y  T-13R12 * T-57S01 

* None required. ¡ Available upon special order from your distributor. Special Note; The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57802, T-13S38, T-143135 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 

9 



ItIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GALVIN MFG. CO. (MOTOROLA) (Conte» 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GAMBLE-SKOGMO, INC. (Contai) 

5-1  T-13R19 * * * * T-57501 787  T-13R19 * * * * T-57501 

5-2  T-13R12 * * * * T-57501 810  T-13R12 * * * * T-57501 

6-1, 6-A  T-13R12 * * * * T-57501 864, 867A   T-13R13 * * * * T-57501 

6T, 6Y, 6-2  T-13R12 * * * * T-13542 907  T-13H19 * * * * T-57501 

10-1, 10Y  T-13R13 * * * * T-13542 908  T-13R12 * * * * T-57501 

59F1  T-13R12 * * * * T-13542 970  T-13H19 * * * * T-57501 

59K1, 59R2  T-13R11 * * * * T-57501 1050  T-13H07 * * * T-81D52 T-13541 

59R4  T-13R11 * * * * T-57501 1070  T-13R14 * * * T-17D01 T-57501 

59T2. 59T4, 59T5.. T-13R11 * * * * T-57501 2078D  T-13R03 * * * * T-57801 

61C. 61D  T-13H19 * * * * T-57501 2516  T-13R05 * * * * T-57501 

61CA, 61DA  T-13R19 * * * * T-57501 4954  T-13R16 * * * * T-13541 

69K1 early & late.. T-13H13 * * * * T-57501 
GAROD RADIO CORP. 

81C   T-13R12 * * * * T-57501 2112, 2B2-1  T-14R39 T-14C61 * * T-78D46 T-8150 I 

GAMBLE-SKOGNIO, INC. 2B6, 2B6-I  T-14H39 T-14C61 * * T-78D46 T-81501 

07A  T-13R12 * * * * T-57501 25, 26, 27  T-13R12 * l'e •tc * T-57501 

2-0DM-578  T-13R09 * * * T-57A41 T-13541 49, 49M  T-13R09 * * * T-33A91 T-57501 

7J512-7J574  T-13R12 * * * * T-57801 73. 73LW  T-13R12 * * * * T-57501 

2007, 2008  T-13R09 * * * T-57A41 T-13541 150  T-13R19 * * * * T-57501 

30A  T-13R12 * * * * T-57501 205C, 205L  T-13R11 er er * * T-57501 

47LL, 47R, 47RL.. T-13R13 * * * * T-57301 205-1  T-13H11 * * * * T-57S01 

SIC  T-13H02 * * * * T-57S01 206C, 206L, 206P4 T-13H11 * * * * T-57S01 

70  T-13R05 * * * * T-57S01 206-1, 250  T-13H11 * et * * T-57501 

71C  T-13R03 * * * * T-57S01 307, 307E  T-13R12 * * * * T-13S42 

72 (CH, 8, 8X) 85.. T-13R06 T-13C29 * * * T-57S01 309 series, 380  T-13R13 er * * * T-13542 

425, 457  T-13R02 * * * * T-57S01 380D, 380KC  T-13H13 * * * * T-13842 

460  T-13R12 * * * * T-57S01 381, 381D  T-13R13 * * •A' * T-13S42 

510-511  T-13R19 * * * * T-57501 381KC  T-13R13 * * * * T-13S42 

521  T-13R19 * * * * T-57801 389  T-13R20 * * * tr. T-57801 

52IZ  T-56R05 T-57C54 * * T-67D78 T-13S41 399  T-13R12 * * * * T-57501 

525  T-13R02 * * * * T-57S01 511A  T-13H09 * * * T-33A91 T-57S01 

527A, 527C  T-13R19 * * * * T-57501 511G, 511P  T-13R09 T-13C30 * * T-33A91 T-57501 

550AC  T-13R03 * * * tr. T-57501 930 series  * T-13C27 * * T-33A91 T-57501 

575  T-13H02 * * * * T-57501 931 series  * T.13C27 * * T-33A91 T-57S01 

578  T-13H12 * * * * T-57S01 1540  T-13R15 * * * * T-13541 

585, 586A, 587A.... T-13R19 * * * * T-57501 3012 series  T-13R14 * er * * T-13542 

589  T-13H19 * * * * T-57801 3016  T-13R16 * * * * T-13541 

600, 623, 645  T-13R19 * * * * T-57801 3109  T-13R12 * * * * T-57501 

648  T-13R12 * * * * T-13342 4012 series  T-13R14 * * * * T-13S42 

665, 765  T-13R19 * * * * T-57501 4016-4   T-13R16 * er * * T-13541 

675  T-13R03 * * * * T-57501 4110 series  T-13R08 * * * er T-57501 

675A, 685B  T-13R11 * * * * T-57501 5140  T-13H15 * * * * T-13541 

690B  T-13H20 * * * * T-57801 GENERAL ELECTRIC CO. 

715B  T-13H13 * * T-57301 T-12, T-12E  T-13R04 * T-57501 

735  T-13R12 * * T-13S42 S-22, S-22A, S-22X. T-13H13 * * T-57S01 

740  T-13R13 * * T-57301 11.31  T-13H06 T-13C30 * * T-57A42 T-57S01 

750  T-13R06 * * T-33A91 T-57S01 H-32, T-41  T-13R07 * * T-13A36 T-57501 

761A  T-13R13 * * T-57501 F-40  T-13R11 * * T-57501 

762  T-13R13 * * T-57501 S-42, SZ-42P  T-13R07 * * T-13A35 T-57501 

767  T-13R13 * * T-I3S42 G-50  T-13R 11 * * T-57501 

770, 774  T-13H13 * * T-57501 K-50, K-50P  T-13H05 * * T-57501 

777C, 777L, 778A.. T-13R13 * * * * T-57301 M-50  T-13H13 * * * * T-57501 

Trope' transformers will stay put on those tough replacement jobs. See page 32. 
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TRANSFORMER SPECIALISTS SINCE 1895 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GENERAL ELECTRIC CO. (Contd) 

THORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audi,, Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GENERAL ELECTRIC CO. (Contd) 

11-51, 11-51R  T-13R06 r §Special *Special H-77, G-78  T-13R20 * * T-57501 

K-5I, K-51P  T-13R05 * T-57501 E-79  T-13R12 * * T-57501 

M-51, M-51A  T-13R13 * T-57501 H-79  T-13R20 * T-57501 

A-52, E-52, M-52.. T-I3R12 * * T-57501 K-79  T-13R04 T-13C29 * ¡Special T-13841 

K-52  T-13R05 * * T-57501 F-80  T-13H13 * * T-57501 

A-53, F-53, G-53... T-13H12 * * T-57501 HM80  T-13R19 * * T-13542 

K-53, K-53M  T-13R05 * T-57501 J-80, K-80, K-80X.. T-13R07 * * T-13A34 T-57501 

K-54, K-54P  T.13R05 * * T-57501 E-81, F-8I  T-13R14 * T-57501 

A-55  T-13H12 * * T-57501 M-81  T-13R15 * * T-13A35 T-57501 

G-55  T-13H11 * * T-57501 A-82  T-13H13 * * T-57501 

K-55  T-13R05 tr * T-57501 J-82  T-13R07 * * T-I3A34 T-57501 

M-55, M-56  T-13R13 tr * T-57501 A-83  T-13H13 * * T-13A35 T-57501 

G-56, G-57  T-13R12 * tr * T-57501 J-83, J-83A  T-13R05 * * T-13A35 T-57501 

K-60, K-60P  T-I3R04 * T-57501 A-8$  T-13R13 * T-13A35 T-57501 

E-61  T-13R12 * T-57501 F-85  T-13R13 * * T-57501 

G-61  T-13H20 * T-57501 G-85  T-13R20 * * T-57501 

M-6I, E-62  T-13R12 * * T-57501 K-85  T-13R07 T-13C30 tr * §Special T-57501 

K-62, KZ-62P  T-13R07 * T-57501 M-85  T-13R15 * * T-I3A35 T-57501 

M-62  T-13R13 * * T-57501 E-86, F-86  T-13H14 * * T-57501 

A-63, F-63  T-13R12 * * T-57501 G-86 T-13R20 * * T-57501 

K-63  T-13R04 * * T-57501 J-86  T-13H07 T-13A34 T-57501 

A-64  T-13R13 * T-57501 M-86  T-13R15 * * T-13A35 T-57501 

G-64  T-13R20 * * T-57501 A-87  T-13R13 T-13A35 T-57501 

K-64   T-13R05 * le( * T-57501 I-87. J-87A  T-13H05 * * T-13A35 T-57501 

A-65, F-65  T-13R13 * * T-57501 F-88  T-13R13 * fr * T-57501 

K-65, K-65P  T-13R04 * * T-57501 K-88. K-88X  T-13H07 T-13C30 * §Special T-57501 

M-65  T-13R05 * * T-57501 M-89  T-13R15 * T-13A35 T-57801 

A-66, F-66  T-13H12 * T-57501 E-91  T-41I87 * * T-13541 

G-66  T-13H20 * T-57501 H-91, H-91R  T-13R06 * T-13A35 T-57501 

K-66, K-66M  T 13R03 * * T-57501 F-96  T-13H13 * tr tr T-57501 

M-66  T-13R13 * * T-57501 G-99   T-1311120 * tr T-57501 

A-67. M-67  T-13R13 * * T-57501 J-100  T-56R05 T-13C30 * * ¡Special T-13541 

E-68  T-13R12 * * T-57501 E-101, E-105  T-41187 tr * T-13541 

G-68  T-13R20 tr * T-57501 G-105, G-106  T-41187 * tr T-13541 

M-68  T-13R05 * T-57501 K-105  T-13R06 * * T-13A35 T-57501 

G-69  T-13R20 * T-57501 E-106  T-41187t * * T-13541 

M-69  T-13R13 * * T-57501 M-106  T-13R15 * * T-33A91 T-13A36 T-57501 

A-70  T-13R12 * T-57501 J-107, J-109  T-56R05 T-13C30 * * ¡Special T-13541 

F-70  T-13H13 * tr T-57501 K-I07  T-13R06 * * T-13A35 T-13541 

J-70  T-13H04 * * T-13A34 T-57501 H-116, H-I18  T-13R15 * * T-13541 

E-71, E-72  T-13R13 * T-57501 A-I25  T-13R15 * tr T-13541 

H-71   T-131106 * * ¡Special ¡Special GM-I25  T-13R16 T-13C30 * tr * T-13541 

H-72  T-13R07 * * T-57501 M-I25  T-13R15 * T-33A91 T-13A36 T-57501 

J-72  T-13R05 * * T-13A34 T-57501 M-128. M-128H11.. T-13R07 T-13C30 tr T-33A91 ¡Special T-13541 

1173, 1177, 1178  T-13R19 * * T-13542 M-I29  T-13R15 * * T-33A91 T-13A36 T-57501 

F-74, A-75, F-75 .. T-13R13 * * T-57501 S-132  T-13R07 tr * T-33A91 T-57501 

G-75   T-13R11 * * T-57501 IIM136  T-13H15 * * T-13541 

J-75  T-131104 tr * T-13A34 T-57501 GENERAL HOUSEHOLD UTILITIES CO. 

E-76  T-13R13 * * T-57501 450, (4A) 451  T-13R12 tr * T-57501 

G-76   T-13R11 * * T-57501 460X  T-13H12 * * T-57501 

F-77  T-13H13 * * T-57501 460 (4B)  T-13R19 * * T-57501 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57502, T-13538, T-14585 in place of T-57501; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99, 
t310.00 List. Order only from your distributor. 
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TtIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 
 0 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GENERAL HOUSEHOLD UTILITIES CO. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

GENERAL MOTORS RADIO CORP. (Contd) 

461, 461X  T-13R12 * * T-57S01 25, 26, 27, 28, 43, 48 T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 T-57801 

470 (4C)  T-13R12 * • * * T-57S01 110  T-13R03 * * T-57S01 

500 (5A)  T-13R08 * * T-57801 120, 130, 140  T-13R06 T-13C30 T-13C27 et T-33A91 T-57801 

532 (511)  T-13R19 * * T-57S01 180, 190. 211 
(S9A, S9B) MA.... T-13R03 * * T-57801 

542 (53) 551  T-13R11 * * T-57S01 

553, 555 (5L)  T-I3R11 et er * T-57S01 

560  T-13812 * * T-57801 

564 (511). 566 (SS).. T-13R19 * * T-57S01 

570, 571  T-I3R12 * T-57S01 

572. 573 (51?)  T-13R11 * * T-57S01 

576 (5T), 578  T-I3R11 * * T-57S01 

580, 581  T-I3R12 * * T-57S01 

583 (5W), 585, 586. T-I3R11 * * T-57S01 

587 (517). 589 (SP) . T-I3R12 * * T-57S01 

599, 639 (6m)  T-13R12 * * T-57801 

632 (611)  T-13R12 * * T-57S01 

640 (6J), 641  T-I3R12 * * T-57301 

643  T-13R12 * * T-57S01 

650 (6A). 651  T-13R12 et T-57S01 

661, 662  T-13R12 T-57S01 

663 (6E)  T-13R12 * * T-57S01 

664 (6N), 660 (6C). T-I3R12 * * T-57S01 

670 (6D). 671  T-I3R12 * T-57S01 

680, 681  T-I3R12 * et T-57801 

700 (7A), 701  T-I3R12 T-13C29 * T-57S01 

723 (7M). 731  T-13R12 * * T-57301 

733, 735  T-131112 * et T-57801 

750, 751  T-13R12 * * T-57801 

752. 753 (7B), 755.. T-I3R12 * * T-57S01 

760, 761 (7C)   T-13R13 * * T-57S01 

801 (8A)  T-13R13 * * T-57S01 

821  T-I3R13 * * T-57801 

823 (8H), 831  T-13R12 * * T-57801 

833, 835  T-13R12 * T-57301 

861  T-13R13 T-13C29 * * T-57S01 

871 (8E)  T-13R14 * * T-33A91 T-57S01 

901 (9A), 902  T-I3R08 T-13C29 * * T-33A91 T-57S01 

941 (9E)   T-13R13 * * T-33A91 T-57801 

1067 (10D)  T-13R14 * * T-33A91 T-57801 

1091 (10E)  T-13R15 * * T-57501 

1151 (11A. 1113¡ 11 2 T-13R09 T-13C30 * * T-17D01 T-13841 

1162  T-I3R09 T-13C30 * T-17D01 T-13841 

1171  T-13815 * T-81D52 T-13S41 

1191 ( 11G), 1191B.. T-13R13 * * T-33A91 T-57S01 

1181 (11H), 1183. 
1185  T-13815 * * T-57S01 615. 625  T-13R03 * T-57801 

1241  T-I3R15 * * T-81D52 ¡Special 711T  T-13R12 * * T-57801 

1291, 1297 (128) T-13R15 * * T-13S41 715, 725  T-13R13 T-33A91 T-57801 

1541  T-13816 T-13C30 * * T-17D01 T-13341 731TC  T-13R12 * * T-57S01 

GENERAL MOTORS RADIO CORP. 815, 825  T-13R04 * * T-33A91 T-57801 

A  T-13R06 T-13C30 T-74C30 * T-33A91 T-57S01 831TC  T-I3R12 * * T-57301 

216, 217, 219  T-I3R04 T-13C29 * T-57S01 

220, (S1OA, SIOB).. T-13R04 * * T-57801 

250, 251, (A2A, S2B) T-I3R04 T-13C29 * * T-57S01 

252 (83A, S3B). T-13R06 T-13C30 T-I3C27 * T-57A42 T-$7801 

253, 254, 255  T-13R06 T-13C30 T-13C27 * T-57A42 T-57801 

257, 258  T-13R06 T-13C30 T-13C27 et T-57A42 T-57801 

292, 293 (S4A, S4B) T-I3R06 T-13C30 T-13C27 * T-57A42 T-57301 

A5003  T-561103 T-13C29 T-13C29 T-29A99 T-33A91 T-57801 

A5005  T-I3R06 T-13C30 * * T-33A91 T-57S01 

5065AC  T-56R01 T-13C28 T-13C28 T-29A99 T-29A99 T-18C92 

5069, 5080  T-56R01 T-13C29 T-29A99 T-33A91 }Special 

5091  T-56R03 T-13C29 T-13C29 T-29A99 T-33A91 T-57901 

GILFILLAN BROS. 

5B8, 5G8, 5S8  T-13R12 * * T-57801 

5S3  T-13R19 * * T-57801 

6C, 6T  T-13R03 * T-57801 

6X8  T-13R12 * * T-57801 

7T8 . T-13R13 * * T-57801 

8C, 8T  T-I3R04 * * T-33A91 T-57S01 

8C8, 8T8  T-13R12 * * T-57S01 

33, 35  T-13R00 T-13C29 Ir T-29A99 T-33A91 T-57801 

42A  T-I3R19 * T-57801 

43A  T-13R01 * T-57S01 

47, 50  T-I3R04 * Ir * T-33A91 T-57301 

52A. 54A  T-13R12 * * T-57801 

56S  T-13R11 * * T-57801 

62BX, 63, 63BX... T-13R12 * * T-57801 

63X   T-13R12 et * T-57301 

78B, 78X  T-I3R12 * * T-57801 

100  T-13804 T-13C29 T-13C29 Ir T-29A99 T-57S01 

105, 106  T-13R04 T-13C29 * T-57801 

116B, 116X, 117B.. T-I3R15 T-13C29 * * T-57801 

117X  T-13815 T-13C29 * l'-57S01 

402T  T-131111 * * T-57S01 

410, 412T  T-13R01 * * T-57801 

501T.tis   T-13812 * * T-57801 

510  T-13R01 * Ir Ir * T-57801 

515  T-13R12 * T-57S01 

520  T-13R01 T-57S01 

521TC, 525  T-13R12 * * T-57S01 

Dual Tone Control permits changing audio frequencies to suit every requirement. Fully described in Thordarson Amplifier 
Guide No. 346. Postpaid 15 cents. 
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MODEL 
Trans. Choke Choke Trans. Trans. Trans. 
Power Filter Filter Audio Audio Output MODEL 

TRANSFORMER SPECIALISTS SINCE 1895 

First Second First Second 

Trans. Choke Choke Trans. Trans. Trans. 
Power Filter Filter Audio Audio Output 

First Second First Second 

TrIORDARSON 

GILFILLAN BROS. (Contd) GRIGSBY-GRUNOW CO. (Could) 

1131C  T-13R15 * * §Special T-13A36 T-57501 330, 331, 336  T-13R03 * T-51801 

133IC   T-13R14 * T-13A36 T-57501 351, 352, 353  T-13R04 * * T-13A35 T-57501 

A. H. GREBE 01 CO. 360. 363  T-13R06 * T-13341 

AH1  T-56R05 T-13C28 * T-57A42 T-57501 370, 371, 373  T-13R03 * * T-57501 

HS3  T-13R03 * * T-57501 390, 393  T-13R04 * * T-67047 T-57801 

1154, (1 pentode)... T-13R04 T-13C29 * T-57501 440  T-13R11 * er T-57501 

EIS4 (pp 45 or 47).. T-13R06 T-13C30 * T-57A42 T-57501 

SK4  T-13R06 T-13C30 * * T-57A42 T-57501 

AC7  T-56R01 T-13C29 * T-29A99 T-29. 99 * 

1157, 1158  T-13R04 T-13C29 * * T-57501 

11511, HS12  * T-13C30 * * T-33A91 T-57501 800, 998  T-13R04 * * T-67D47 T-57801 

460, 461, 463  T-13R03 * * T-57801 

500  T-13R12 * * T-57501 

560, 566  T-13R12 * T-57501 

570  T-13R03 * * T-57501 

89  T-13R04 * * T-57501 GULBRANSEN CO. 

111B  T-13R07 T-67C49 * * T-67D78 T-13S41 10, 13  T-13R05 * * T-57501 

GRIGSBY-GRUNOW CO. (See also Majestic) 

15, 15B  T-13R03 * * T-57501 

20, 21, 22, 23  T-13R07 T-13C30 T-13C30 * T-57A42 T-57301 

25, 25B  T-56R05 T-13C30 T-74C30 * T-74A31 T-57501 
T-74C30 

30  T-13R06 T-13C29 • T-57A42 T-57501 

31  T-13R05 T-13C29 • T-57A42 T-57501 

35  T-56R05 T-13C30 • T-57A42 T-57501 
T-74C30 

23   T-131806 T-13C30 • T-33A91 T-57501 

60 Champion Jr., 63 T-13R04 * * T-33A91 T-57501 

160, 161  T-13R06 T-13C29 • T-33A91 T-57501 

200, 291, 292, 295... T-56B03 T-13C29 • T-33A91 T-57501 

352  T-13H02 * T-57501 

872   T-13R03 * * T-57501 

9950  T-56R03 T-13C29 • T-33A91 T-57501 

THE HALLICRAIFTERS, INC. 

44, 49  T-13R11 * * T-57501 5T  T-13R12 * T.57 

50  T-13R06 T-13C29 * * T-57A42 T-57501 H8PA  T-13H19 * * Special 

51 T-13R04 T-13C28 * * T-57A42 T-57501 S8A, 59, SK9  T-13R13 T-13C30 * T-5750 

52  T-13R06 T-13C29 * * T-57A42 T-57501 Sb O  T-13R12 * T-57S0 

55  T-13R12 * * T-57501 Sil Super Sky Rider T-13R14 T-13C30 * T-33A91 * 

56, 57, 58  T-13R03 * * T-57501 S12 Comm. Sky.... T-13 H14 T-13C30 * * T-33A91 * 

59  T-13R12 * * T-57501 SI4 Sky Chief. 
Sky Buddy  T-13R12 * * T-5750 

60  T-56R05 T-13C30 T-13C29 • T-57A42 T-57501 
S15 Sky Challenger. T-13R13 T-13C28 * 

70  T-56R01 T-I3C29 * T-29A99 T-33A91 T-57501 
SX16 Super Sky 

71, 72  T-56R01 T-13C28 * T-29A99 T-33A91 T-57501 Rider 38  T-13R14 T-13C30 * er T-33A91 er 

75  T-13R02 * * * * T-57501 SX17  T-13R14 T-13C30 * * T-33A91 T-1354 

77  T-13R03 * * * er T-13541 Sl9R Sky Buddy... T-13R19 * * * * T-5750 

85, 86  T-13R04 .er * * T-67D47 T-57501 SX23, SX24  T-13R12 * * * * T-57501 

90, 90B  T-13R07 T-13C30 T-13C30 • T-57A42 T-57501 HAMMARLUND MFG. CO. 

91, 92, 93  T-13R04 T-13C30 * • T-57A42 T-57501 Comet Pro st'd Xtal T-13R04 T-13C29 T-13C29 * 

100B  T-13R07 T-13C30 T-13C30 * T-57A42 T-57501 Comet Pro Dec. '31 T-13R05 T-13C29 * * T-57301 

101. 102, 103  T-13R04 T-13C30 * * T-57A42 T-57501 HOWARD RADIO CO. 

130A, 131, 132  T-13R07 T-13C30 'r-13C30 * T-57A42 T-57501 AVE. EX (Dual 
Range)  T-13H06 T-13C30 * T-33A91 T-57501 

150, 151, 153, 154, 
155, 156   T-13R03 * * T-57501 D, F Radio 

D, F Audio Amp.... T-13R13 * ▪ * T-5750 
159  T-13H12 * T-57501 

160  T-56R05 T-13C30 T-13C29 • T-57A42 T-57501 

194  T-13R11 * T-57501 

195  T-13R02 T-5750I 

200, 201, 203, 204.. T-13R04 T-I3C29 * T-57501 

210, 211, 214, 215.. T-13R06 T-13C30 • T-74A31 T-57501 

230, 233  T-13R04 * T-57501 

  T-13R05 T-I3C29 T-33A91 T-5750 

SG "A"  T-13R06 T-13C30 * * T-57A42 T-57S0 

SG "B," O  T-13R05 T-13C29 * T-29A99 T-5750 

SG "C"  T-13R06 T-13C30 * * T-57A42 T-57 

SG "T"  T-13R05 * ter * T-57 

X2. X3  T-13R12 T-13C29 * tr T-57 

Z4   T-13H09 * ¡Special T-57 
251, 25IB, 253, 253B, 
254, 254B  T-13R04 T-13C30 * • T-I3A35 T-57501 6B, 6BA, 7BT  T-14R39 T-14C63 * • T-78D46 T41 

310A, 310B, 311, Green Diamond "8" 
314, 315  T-131103 * * T-57501 (7I's)  T-56R01 T-13C29 * T-29A99 T-33A91 T47501 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
'preferences in mountings and sises: T-57502, T-13538, T-14585 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99 
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ItIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

HOWARD RADIO CO. (Could) 

Green Diamond 
(45's)  T-56R03 T-13C30 * T-29A99 T-33A91 T-57801 

X8  T-13R12 T-13C29 er * T-57S01 
63, 63A  T-I3R02 * * T-57801 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

COLIN B. KENNEDY CORP. (Could) 

60  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

62, 62A  T-13R06 T.13C30 * * T-33A91 T-57S01 

R9  T-13R14 T-I3C30 * * T-33A91 T-57801 
80  T-56R01 T-13C29 * * T-57S01 

20, 25. 32  T-13R05 T-13C29 * • T-33A91 T-57S01 563A  T-13R02 * et * T-57S01 

35. 40  T-13H05 T-13C29 * • T-33A91 T-57S01 826B 

67C, 67T, 68  T-13R12 * * T-13S42 
882-621)  T-13R06 * * T-33A91 T-57S01 

  T-13R05 * T-33A91 T-57S01 

77C, 77T  T-13R12 * T-57S01 
882-64C  T-13R06 * T-33A91 T.57S01 

99C, 99T  T-13R14 * * T-57S01 
KOLSTER RADIO INC. (Braude's) 

118, 218  T-13R14 * * * * T-57S01 A-1  T-13R05 * * * * *  

218  T.131113 * * * * T-57S01 6J, 6K, 6L, 6M, 6R T-56R01 T-13C29 T-13C28 * T-29A99 T-18C92 

220, 225, 225S  T-13R19 * * * * T-57S01 BIO, B11, B12  T-I3R09 §Special T-13C28 T-29A99 T-33A91 * 

240-1, 240-2  T-13R19 * * * * T-57S01 B15, BI6  T-13R00 T-13C29 * T-33A91 T-33A91 T-57S01 

250, S250  T-13R19 * * * * T-57301 11.20, IC21, K22. K23 T-56R01 T-13C29 T-18C92 T-29A99 T-29A99 T-18C92 

256. S256  T-13R12 * er T-13S42 K25, K27, K37  T-56R01 T-13C29 T-18C92 T-29A99 T-29A99 T-18C92 

E256, 260. 8260... T-13R19 * * * * T-57S01 
K43, K43A  T-13R06 T.13C30 * T-29A99 T-33A91 T-57S01 

266  T-13R12 * * * * T-57S01 
K60  T-13H07 T-13C29 * * * T-57S01 

268, 275C, 275T.... T-13R12 * * * * T-13S42 K70  T-13R07 T-13C29 * * * T-57S01 

280  T-13R12 * * * * T-13S42 K73  * T-13C27 * * * T-57S01 

300  T- 13R19 et * * * T-57301 80  T-13R07 T-13C27 * * T-33A91 T-57S01 

301, 303  T-13H12 * * * * T-13S42 K83   er T-13C30 T-13C29 * T-33A91 T-57S01 

302S, 302APC  T-13R12 * * * * T-13S42 90  T-13R07 T-13C27 * * T-33A91 T-57S01 

305, 306, 307  T- 13H11 * * * * T-57S01 K93  * T-13C30 T-13C29 * T-33A91 T-57S01 

318 
  T-13H13 • T- 13S41 K110, K120, K122.. T-13R03 * * T-57S01 

3I8D  T-13R11 er * T-13S41 KI30, IC132  T-13R06 * * T-33A91 T-57S01 

325  T-13R13 * T-13S41 K140, IC142  T-13R06 * T-33A91 T-57S01 

3250  T-13R11 * * * * T-13S41 MAJESTIC RADIO Lk TELEVISION CO. 

368  T-13R12 * * * er T-13S42 I %SO aeries    T.I3R19 * et * * T-57S01 

375  T-13H12 * * * * T-13S42 1A59, 1A59B, P1A59 T-13R19 er * * * T-57S01 

377  T-13R19 * * * * T-57S01 1B59, P1B59B  T-13R19 * * * * T-57801 

400  T-131i 13 * * * * T-13S41 2A50 series  T-13R19 * * * * T-57S01 

400X  T-13R14 * * * * T-I3S41 3C70, 3C80  T- 13H11 * * * * T-57501 

425  T-13R15 * * * T-74C30 T- 13S41 3SC80  T-13R11 * * * er T-57S01 

430  T- 131I1 1 * * * er T-57S01 3C90  ... T-131112 * * 1> * T-57S01 

438  T-13R20 * er * * T-57S01 5BDA, 5BEA  T.I3R19 * * er er T-57S01 

468  T-13R20 * T-57801 56, 62A  T-13R19 * * T-57S01 

518  T-13R14 * * T-13S41 65, 66  T-13H12 * T.57S01 

520  T-13R15 * * T-13S41 67, 68   T.I3R20 * • T-57S01 

525  T-13R16 * er * T-I3S42 75, 76  T-13R12 * * T-57S01 

568  T-13R14 * T-13S41 85, 86  T-13R14 * T-57S01 

1626  T-13R12 * * T-13S42 511, 511.A. 519P .. T-13R19 * * T-57S01 

COLIN B. KENNEDY CORP. 
551, 620  T.13R19 * * T-57S01 

10  T-13R06 T-13C30 T.29A99 T-33A91 T-57S01 639, 639B  T-13R19 * T-57S01 

20  T-13R05 T-13C29 * * T-33A91 T-57S01 650  T-13R12 er * T-57S01 

26  T-13R06 T-I3C30 er * T-57S01 739, 750  T-13R12 * et * T-57S01 

30, 32  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 850  T-13R14 * * T-57S01 

42, 42B  T-13R05 * * T-57S01 939  T-13R13 * * T-57801 

50  T-13R03 * * T-57S01 1050  T-13R15 * * T-17D01 T-13S41 

52  T-13R04 * * T-33A91 T-57S01 1056X  T-13R20 * * T-57S01 

55  T-13R01 * • * T-57S01 1058X  T-13R20 * * T-57801 

56  T-13R04 T.33A91 T-57801 1250  T-13R15 er ler * T-171301 T-13841 

Complete instructions and diagrams for building amplifiers. Thordarson Amplifier guide No. 346, post-paid 15 cents. 
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TRANSFORMER SPECIALISTS SINCE 1895 TtIORDARSON 

'veer 

C 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MAJESTIC RADIO & TELEVISION CO. (Contd) 

1356X  T-13R15 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans-

MONTGOMERY WARD & CO. (Contd) 

* T-13541 62-185, 62-187, 
62-190  T-13R13 

1870  T-13R20 * * T-57301 

MONTGOMERY WARD & CO. 

04WG-725  T-13R19 * * T-57501 

11  T-56R05 T-13C30 * * T-57501 

15, 16  T-13R02 * * T-57501 

17  T-13R06 * * T-57501 

21, 22  T-13R06 T-13C29 * * T-33A91 T-57501 62-226, 62-228  T-13R12 * * T-57501 

* T-33A91 T-57501 

* T-57501 

62-193  T-13R13 * T-57501 

62-194  T-13R09 * T-33A91 T-57501 

62-196  T-13R13 * * T-57501 

62-206, 62-216  T-13R09 * T-33A91 T-57501 

62-218  T-13R09 * * T-33A91 T-57501 

62-010  T-13R03 T-13C28 * * T-33A91 T-57501 

62-020  T-13R06 T-13C29 T-18C92 

62-232  T-13R04 T-13C29 

* T-33A91 T-57501 62-233, 62-235  T-13R12 * * T-57501 

62-030. 62-040  T-13R04 T-13C29 * T-33A91 T-57501 

62-060. 62-070  T-13R02 T-13C28 * T-57501 62-261  T-13R14 * ¡Special T-57501 

62-248, 62-259  T-131112 * T-57501 

62-7, 62-8  T-13R05 * * T-57501 

62-9  T-13R06 * * T-33A91 T-57501 62-274, 62-276  T-13R19 * T-57501 

62-267  T-13R12 * T-57501 

62-14  T-56R05 T-13C30 * * T-57501 

62-20  T-56R05 * * T-57501 62-280   T-14R39 * * T-57501 

62-277  T-13R12 T-57S01 

62-25  T-56R05 

62-26  

62-29  T-56R02 * * T-57301 62-297  T-13R12 * 

* T-57801 62-288  T-13R19 * T-57501 

T-56R05 * T-57501 62-290   T-13R19 * * T-57501 

62-30   T-13R06 T-13C29 * T-33A91 T-57501 

62-34  

62-38, 62-40  T-56R05 * * T-33A91 T-57501 62-306  T-13R19 * T-57501 

62-PC43  T-13R02 * * T-57501 62-307 

62-50  T-56R05 * * T-33A91 T-57501 62-308  T-13R12 

62-70, 62-70X  T-13R05 * * T-57501 62-309   ... . T-13R13 * * T-57501 

62-72X  T-13R05 * * T-57501 62-311  T-13R14 * ¡Special T-57501 

62-97, 62-97X  T-13R02 * er T-57501 62-315  T-13R19 * * T-57S01 

62-99, 62-99X  T-13R02 * * T-57501 62-316  T-13R11 * * T-57501 

62-301, 62-301X.... T-13R13 

* T-57501 

* T-13541 

T-13R03 T-13C29 * T-57501 62-304  T-14R39 T-14C63 * * T-13543 

  T-13R11 * * T-57501 

* T-57501 

62-101, 62-101X.... T-13R04 T-13C29 * * T-33A91 T-57501 

62-103, 62-105  T-13R13 * * T-57301 62-321, 62-451  T-13R12 * * T-57301 

62-106, 62-107  T-13R07 T-13C30 * * T-33A91 T-57301 62-323  T-13R20 * * T-57801 

62-318  T-13R12 * T-57301 

62-121  T-13R07 T-13C30 * T-33A91 T-57501 

62-131  T-13R13 * * * T-57501 62-345  T-14R39 T-14C63 

62-132  T-13R09 * * T-33A91 T-57501 62-346, 62-350  T-13R19 * * T-57501 

62-324  T-13R20 * T-57501 

* T-13543 

62-133  T-13R13 * * T-57501 62-347  T-13R12 * * T-57501 

62-135  T-13R02 * * T-57501 62-351, 62-352  T-13R19 * T-57301 

62-140, 62-140X.... T-13R02 

62-142  T-13R13 * * T-57301 62-361, 62-362  T-13R11 * * T-57301 

62-144  T-13R13 * T-57301 62-367  T-13R12 * * T-57301 

* T-57301 62-357   T-13R12 * * T-573.01 

62-147  

62-148, 62-148X.... T-13R02 * er T-57501 62-372  T-13R11 * * T-57501 

62-150  T-13R02 * * T-57501 62-380  T-13R19 * * T-57301 

62-152  T-13R12 * T-57501 62-390  T-13R11 * T-57501 

T-13R12 * * ¡Special T-57501 62-370  T-13R19 * * T-57501 

62-154  

62-156  T-13R12 * * T-57301 62-403  T-13R15 * * T-13541 

62-164  T-13R12 * * T-57501 62-404  T-14R39 T-14C63 * * T-13543 

62-173, 62-175  T-13R13 * * * * T-57501 62-406  T-13R19 * * er * T-57501 

62-176  T-13R13 * * * * T-57501 62-407  T-13R11 * * * * T-57501 

62-177  T-13R12 * * * * T-57501 62-408  T-13R12 * * * * T-57501 

T-13R09 * * * T-33A91 T-57301 62-411  T-13R14 * * * ¡Special T-57501 

T-13R02 * * T-57501 62-401, 62-402  T-13R13 * * T-13541 

62-179 

62-181  T-13R04 T-13C29 * * T-33A91 T-57501 62-415  T-13R19 * * T-57501 

* None required. ¡ Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57802, T-13538, T-14.885 in place of T-57501; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
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ItIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 
 0 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MONTGOMERY WARD & CO. (Contd) 

62-416  T-13R11 * * T-57501 

62-418  T-13H12 * * T-57501 

62-425  T-I3R19 * * T-57501 

62-445, 62-455  T-13R19 * * T-57501 

62-449  T-13R13 * T-57501 

62-457  T-13R12 * * T-57501 

62-465  T-14H39 T-14C63 * * T-13543 

62-467  T-13R12 * * T-57501 

62-471, 62-472  T-13R19 * * T-57801 

62-473  T-13H13 * * T-13542 

62-475, 62-476  T-13H19 * T-57S01 

62-479  T-13H19 * * T-57501 

62-490  T-I3R11 * T-57501 

62-497  T-13R12 * T-57S01 

62-500, 62-601  T-13R19 * * T-57501 

62-606, 62-616  T-13H19 * * T-57501 

62-700  T-13R19 et* * T-57501 

62-701, 62-702, 
62-703  T-13R11 * * T-57501 38-22. 38-23  * T-I4C63 * T-33A9I T-13541 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Out po 
Trans. Choke Choke Trans. Trans. 'Fran.. 

MOTOROLA (See Galvin Mfg. Co.) 

PHILCO RADIO tic TELEVISION CORP. 

5  T-56R01 T-13C29 T-13C29 T.29A99 T-29A99 T-I8C92 

I2TP  T-13R11* * * T-57501 

14, 15  T-13H15 T-13C30 * T-8ID42 T-57501 

16, 17   T-13R16 T-13C30 * T-81D42 T-57501 

18  T-13R15 T-13C30 * T-81D42 T-57501 

19  T-13H13 * * T-57501 

20. 20A  T-13R00 T-13C29 * T-33A91 T-57501 

21  T-13R04 T-13C30 * * ¡Special ¡Special 

221  T-13H13 * * T-57501 

23X, 29  T-13H14 T-13C30 * * T-33A91 T-57501 

37-62  T-13R12 * * T-57501 

37-84  T-13H12 * er T-57501 

37-93  T-13R12 * * T-57501 

37-600  T-13R12 * * T-57501 

38-7, 38-8  T-13R12 * * T-57501 

38-9, 38-10  T-13R12 * T-57301 

38-15  T-13R11 * * T-57501 

62-704  T-13R20 * * T-57801 39.58  T-13H14 * T-57501 

62-712  T-13H20 * * T-57501 39-116  T-13R15 * * T-57501 

62-900  T-13R11 er T-57501 39-117  T-I3R11* * * T-57501 • 

62-1100, 62-1101.... T-13R13 * * T-13541 39-119  T-13R19* * T-57501 

62-1611  T-13H06 * * T-57501 39-770  T-13R15 * * * T-57S01 

62-1711  T-13R06 * * T-57501 

62-1838  T-13H06 * * T-57801 

93BR-711.15  T-13R20 * * T-57501 

93BR-391A  T-13H20 * * T-57501 

93BR-714A  T-13R20 * T-57501 

93BR-715B 

40-130, 40 135  T-13R20* * * T-57501 

40-140, 40-145  T-13R20* * er T-57501 

40-165  T-13R11* * T-57501 

40-205  T-13R15 * * T-57501 

40-216  T-13R15 * T-57S01 

40-503, 40-506  T-13R12* * * T-57301 

93BR-716A  T-13R20 * T-57501 40-507  T-13R11 * * T-57301 

93BR-717A  T-13R20 * T-57501 40.510  T-13H14 * * T-57501 

93BR-1201A  T.13R14 * * T-57501 40-516  T-13H14 * T-57501 

93WG-382  T-13H12 * T-13542 40-525  T-13R12* * * T-57501 

93WG-800  T-13R12 * * * * T-57501 43  T-13R13 T-13C28 * * T-33A91 T-57501 
93WG-801, 
93WG-802, 47  * T-13C29 * * T-33A91 T-57501 
93WG-805, 

49  T-13C28 T-13C28 * T-33A91 T-57501 
93WG-1000, 
93WG-1001  T-13R15 * T-13541 50, 50A  T-13R03 * * T-57501 

93WG-1103, 51, 51A, 52  T-13R03 * * T-57501 
93WG-I104  T-I3R12 * T-57501 

811, 1111, 1238  T-13R06 * * * T-57501 

1355  T-13H06 T-13C30 * * T-33A91 T-57501 

1800  T-56R02 T-13C28 * * T-57501 

57, 58, 59  T-13R12 * er T-57501 . 

60   T-13H13 T-13C30 * T-57501 

65  T-13R06 T-13C29 T-74C30 * T-57A42 T-57501 

66  T-13R13 T-13C30 * * T-57501 

1955  T-13H06 T-13C30 * * T-33A91 T-57501 70, 70A  T-13H05 T-13C29 * * T-57501 

2822, 2827, 2895 
2897  T-13R05 T-13C29 * * T-33A91 T-57501 

2955X, 2957X  T-13R06 T-13C30 * * T-33A91 T-57501 

3035, 3037, 
3065, 3067  T-13R04 T-13C29 * T-33A91 T-57501 

10,000  T-13R05 T-13C29 * T-29A99 T-33A91 T-57501 

71  T-13R13 T-13C28 T-33A91 T-57501 

76, 77  T-131106 T-13C30 * * T-33A91 T-57801 

77A, 78  T-13R06 T-13C30 * T-33A91 T-57501 

80, 81  T-13R12 * * T-57801 

82  T-56R01 T-13C28 T-29A99 T-33A91 T-57501 

11,000, 14,000  T-13H04 T-13C29 * * T-33A91 T-57501 84  T-13R12 * * T-57501 

62,000  T-13H04 T-13C29 * * T-33A91 T-57501 86  T-56R01 T-13C28 * T-29A99 T-33A91 T-57801 

*Disregard 5 volt winding. 

End your transformer troubles by using Tropex Transformers. See page 32. 
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TRANSFORMER SPECIALISTS SINCE 1895 THORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

PHILCO RADIO & TELEVISION CORP. (Contd) PILOT RADIO & TUBE (Contd) 

87  T-56R03 T-13C30 T-13C28 T-29A99 T-33A91 T-57301 T-I22  T-13R11 * * T-57S01 

89  T-13R13 * * T-57S01 K111, Power Pack.. T-56R01 T-13C29 T-13C29 * 

90, 90A  T-13R06 T-13C30 * * T-33A91 T-57S01 114, 115  T-13R16 T-75C49 * T-17D01 T-13S41 

91  T-13H15 T-13C30 * * T-81D42 T-57S01 K122  T-13R00 T-13C39 T-13C27 T-29A99 T-33A9I T-57S01 

95, 96, 96A  T-13R06 T-13C30 * * T-33A91 T-57S01 K126, K128  T-13R06 T-13C30 T-I3C28 * T-33A91 T-57S01 

97. 98  T-13R14 T-13C30 * * T-33A9I T-57S01 KI36  T-13R05 T-13C29 T-I3C29 T-29C27 T-33A91 T-57S01 

107  T-13R19* * T-57S01 SI48  T-13R03 * T-57S01 

111, 111A  T-13R07 T-13C30 * * T-33A91 T-57S01 SISS, S155A, SI55B, 
SI55F, C157, T-13R05 T-13C29 * * T-29A99 T-57301 

112, 112A  T-13H07 T-13C30 * * T-33A91 T-57S01 CI57A, C157B, C157F 

116B  T-13R16 T-13C30 * * T-81D42 T-57S01 5162, S164  T-131103 * tr T-57301 

118  T-13R15 T-13C30 * • T-81D42 T-57S01 C165  T-13R03 * * T-57801 

144  T-13R13 * T-57S01 183, 185  T-13R12 * T-57801 

200X, 201  T-I3R16 T-13C30 * T-81D42 T-57801 193, 195  T-13H12 * * T-57801 

211, 211A  T-13R07 T-13C30 * * T-33A91 T-57S01 213, 215  T-13R13 * T-57S01 

212, 212A  T-13H07 T-13C30 * * T-33A91 T-57S01 293, 295, S295  T-13R12 * * T-57S01 

220, 220A  T-13R00 T-13C29 * * T-33A91 T-57S01 364. 365  T-13R15 * T-57801 

245  T-13R12 * * T-57801 S393, 395   T-13H12 * * T-57S01 

264,265  T-13R13 * * T-57S01 403, 405  T-13R12 * * T-57S01 

270, 270A  T-13R05 T-13C29 * • * T-57S01 H554, 11555  T-13R12 * * T-57S01 

296, 296A  T-13R06 T-13C30 * T-33A91 T-57S01 BG562, BG563  T-13H12 ▪ T-57S01 

370, 470, 470A  T-13R06 T-13C30 • * T-57801 G576. G577  T-13R12 * * T-57S01 

503  T-13H14 T-13C30 * T-17D01 T-57S01 G584, G585  T-13H14 * T-13341 

504, 505  'r-13H13 * * T-57801 0664, 11665  T-13R12 * * T-57801 

507  T-13H15 T-13C30 * * T-81D42 T-57S01 G752, G753  T-13R11 * * T-57S01 

509  T-13R16 T-13C30 * * T-81D42 T-57S01 1010  T-13R03 * T-57S01 

511  T-56R01 T-13C29 T-13C29 T-29A99 T-33A91 ¡Special T-1664. T-1764  T-13R11 

570  T-13R07 T-13C29 * T-57S01 T-1854  T-13R11 

* T-57S01 

* T-57801 

600, 610  T-13R12 * * T-57S01 R. C. A. MFG. CO., INC. 

620, 625  T-13R13 * * * * T-57S01 AVR-1  T-13R06 T-13C30 * * T-67D47 T-13341 

630, 635  T-13R13 * * * * T-57S01 HF-1  T-13R14 * * * er T-57S01 

640  T-13R14 T-13C30 * * T-33A91 T-57S01 R4  T-13H04 * * * T-29A99 T-57S01 

641  T-13C28 * * T-33A91 T-57S01 SQL 502  T-13R12 * T-57S01 

645  T-13R14 T-13C30 * T-33A91 T-57S01 5(4. 5Q5 series  T-13R12 * * T-57S01 

650  T-13R15 T-13C30 * * T-81D42 T-57501 R-5, R-5X  T-13H02 * * T-S7S01 

651  * T-I3C28 * * T-33A91 T-57S01 ST, 5T-1. T5-2  T-13H12 * * T-57S01 

655, 660, 665..  T-131115 T-13C30 * T-81D42 T-57S01 5T-4, ST-5. 5T-6... T-13R12 * T-57301 

PILOT RADIO & TUBE 5T-7, 5T-8, 5U  T-131112 * * T-57S01 

PE6SG  T-13R00 T-13C29 T-13C27 T-29A99 T-33A91 T-57S01 C6-2,.C6-12  T-13R12 * er T-57301 

7, 8, L8  T-13R03 * * T-57S01 6E, 6B-3.... T-13H12 * * T-57801 

10, 12, 20  T-13R03 • T-57S01 6Q1, 6Q4  T-13R13 * * T-57S01 

31  T-13R01 * * T-57801 6Q8  T-13H12 * * T-57301 

39  T-13R03 * T-57S01 R6  T-13R04 * * T-29A99 T-57S01 

41  T-13R01 * T-57S01 6T, T6-1, 6T-2  T-13R12 * * T-57301 

X41  T-13R11 * T-57S01 6T5, T6-9, T6-11... T-13R12 * er T-57801 

43  T-13R02 * * T-57S01 C7-6, C7-14  T-13R12 * * T-57301 

45  T-13R11 * * T-57S01 D7-7, 711., 7x1  T-13R12 * * T-57S01 

53, 55  T-13R12 * * T-57S01 R7A  T-13R04 T-33A91 T-57801 

63, X63. X65  T-13H12 * * T-57801 R7DC  * T-13C29 * T-33A91 T-57S01 

81.84  T-13R03 * * T-57S01 7T, 7T1, T7$ T-13R12 * * T-57801 

T-102  T-13H11 * * T-57S01 7-11, 7-26  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

103, 105, XIOS  T-13R12 * • T-57S01 T7-12, 711, 7U2..... T-13R12 * * T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57S02. T-13838, T-14S85 in place of T-57801; T-57A41, T-13A35 in place of T-33A91; T-57A38, T-13A34 in place of T-29A99. 
•Disregard 5V winding. 
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THORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

R. C. A. MFG. CO., INC. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

R. C. A. MFG. CO., INC. (Contd) 

C8-15, C8-17  T-13R12 * * * * T-57S01 TB-28-M1  T-13R06 * * * T-57A41 T-13341 

C8-I9, C8-20  T-131112 er * * * T-57301 25-DC  * T-I3C28 * * T-33A91 T-57301 

D8-28, 8K  T-13I112 * * * * T-57S01 U25, U26  T-13R12 * * * * T-57301 

8K11  T-13R13 * * * * T-57301 A-28-P  T-13R02 * * * * * 

8Q2, 8QU5C, 
8QU5M  T-13R13 * * * * T-57S01 

8Q4  T-13R13 * * T-57301 

ST  T-13R12 * T-57301 

8T2. 8T11  T-13H13 * * T-57301 

T8-14, T8-16  T-I3R12 * * T-57S01 

811, 8U2  T-13H13 * • * T-57S01 

C9-4, C9-6  T-13H12 * * T-57301 

CRD 9  T-13H06 T-13C30 * • T-33A91 T-I3S41 

D9-19  T-13R12 • * T-57301 

9KI  T-13R13 * • * T-57S01 

9K2  T-13R12 * T-57S01 

9K3  T-13H14 * T-13342 

9Q4  T-13H14 * • * T-57S01 

9T  T-13H14 * • * T-57301 

T9-9. T9-10  T-13H12 * T-57301 

9 tube AW  T-13R06 T-13C28 * * T-67D47 T-57S01 

R9DC  * T-13C29 * * T-33A91 T-57S01 

9U, 9U2  T-13H14 * * T-13342 

10K  T-13H14 T-13C30 • * T-13342 

10K1  T-13R14 • * T-13342 

IOT  T-13R14 T-13C30 * * T-13342 

Tb-i, T10-3  T-13R14 * * T-8ID52 T-57S01 

U10  T-13R12 * * T-57301 

U12, U20  T-13R12 * * T-57301 

DI1-12  T-13H15 T-57A41 T-74D32 T-13S41 

R11  T-13R07 T-13C30 * • T-33A91 T-57301 

CI3-2  T-13R15 * * T-57A41 T-74D32 T-13S41 

C15-3  T-13H15 • * T-57A41 T-74D32 T-13S41 

R-28  T-13R03 T-13C28 * * T-57301 

R-28-P  T-13R03 T-13C28 * T-57301 

R-32  T-56R03 T-13C30 * T-29A99 T-33A91 T-57S01 

33AC  T-561101 T-13C29 T-13C29 T-29A99 T-29A99 

R-35  T-13R06 T-13C29 * * T-33A9I T-57S01 

R-37  T-13R03 T-13C28 * * T-57S01 

R-37-P  T-13R03 T-13C28 * * T-57301 

R-38, R-38-P  T-13H03 T-13C28 * * T-57S01 

R-39  T-13R06 T-13C29 * * T-33A91 T-57301 

RE-40. RE-40-P... T-13R03 T-13C28 * * T-57301 

42, R-43  T-13R07 T-13C30 * * T-29A99 T-57301 

U42  T-13H12 * * T-57301 

1143  T-13H12 * * T-57301 

U44, 1145  T-13R13 * * T-57301 

44  T-13R06 T-13C29 T-13C28 * T-18C92 

RE-45  T-56R03 T-13C30 T-29A99 T-33A91 T-57S01 

46  T-131106 T-13C29 T-I3C28 * * T-18C92 

47  T-13R06 T-13C-29 T-13C28 * * T-57301 

48  T-13H07 T-13C30 * * T-29A99 T-57S01 

1150  T-13R07 T-13C30 * * T-33A91 T-57801 

K50, T55, T56  T-13R12 * * T-57S01 

11E52  T-56R03 T-13C30 * T-29A99 T-33A91 T-57301 

R55  T-13R07 T-13C30 * * T-33A91 T-57301 

RE57  T-13H06 T-13C29 * * T-33A91 T-57301 

K60, K62  T-13R12 * * T-57S01 

T60, T62  T-13R12 * * T-57301 

K6I  T-13R12 * * T-57301 

Radiola-62  T-13R00 T-13C29 T-13C29 * T-29A99 T-57S01 
T-18C92 

1511  T-131109 T-67C49 * * T-33A91 T-57301 pG63  T-13R04 T-13C30 * * T-67D47 T-13341 

16K, I6T3  T-13R12 * * * * T-57801 T63, T64, T65  T-13R12 * * * * T-57301 

I6T2  T-13R13 * * * * T-57S01 66  T-13R07 T-13C30 * * ¡Special T-57301 

16T4  T-13R12 * * * tr T-57301 §(70  T-13H03 T-13C29 * * T-29A99 T-57S01 

RE 16A  T-13R04 er er * T-33A91 T-57S01 R71, R72  T-13R05 T-13C29 * * T-29A99 T-57301 

17K, I8T  T-13H13 * * * * T-57801 R73  T-13R06 T-13C29 * * T-33A91 T-57801 

1117  T-561101 T-13C29 T-13C29 T-29A99 T-29A99 * R73A  T-13R04 * * * T-29A99 T-$7301 

Radiola 17  T-561101 T-13C29 T-13C29 T-29A99 T-29A99 ¡Special 

Radiola 18DC  * T-13C28 ¡Special T-29A99 T-29A99 §Special 

R18  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

R75  T-13R04 * * T-33A9I T-57S01 

RAE-79  T-13R07 T-1,3C30 * * T-33A91 T-57301 

K80, K81, K82  T-13R12 * * T-57S01 

R E -18  T-131107 T-13C30 * T-33A91 T-57301 T80   T-131112 * T-57S01 

19K  T-13R13 * * T-57301 Radiola 80  T-13H04 ¡Special * * T-57A42 T-57301 

R-19  T-13R04 * * T-29A99 T-57S01 RE80  T-131104 * * T-33A91 T-57801 

Q20  T-13H11 * T-57S01 82  T-13R04 §Special * T-57A42 T-57301 

RE-20  T-13R07 T-13C30 * * T-33A91 T-57301 84BT6  T-14R39 T-14C63 * * T-57301 

D-22   T-13H13 T-68C08 * T-52C98 T-57A41 ¡Special 85E  T-13H12 * * T-57801 

PK23A1 Amp  T-13R01 T-13C27 T-13C27 * 85T  T-13H19 * * T-57801 

1123  T-13R04 * * * T-29A99 T-5780I 85T1, SSTS  T-13R12 * * * * T-57301 

Interested in building amateur radio receivers or transmitters? Full instructions and diagrams in Tbordarson 
Transmitter Guide No. 344, post-paid 15 cents. 
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TRANSFORMER SPECIALISTS SINCE 1895 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

Ili 0 R DAR S ON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke 'Frans. Trans. Trans. 

R. C. A. MFG. CO., INC. (Contd) R. C. A. MFG. CO., INC. (Contd) 

86  T-13R04 §Special * T-57A42 T-57501 240  T-13R06 T-13C30 * * T-67D47 T-13541 

86E, 86K  T-13R12 * * T-57501 242, 243  T-13R15 * T-33A91 T-57S01 

86E7  T-13R12 * * T-57501 260, 261  T-13R06 T-13C27 * T-29C27 T-33A91 T-57S01 

86T, 86T-1  T-13R12 * T-57S01 262, 263  T-13R15 * T-57A41 T-74D32 T-13541 

86T-3. 86T-4   T-13R12 * * T-57501 281  T-13R15 * T-57A41 T-74D32 T-13S41 

86T6, 86T44  T-13R12 * * T-57S01 310  T-13R03 T-13C28 * * T-57S01 

87K1, 87T  T-13R12 * * T-57501 DUO 320, 321  T-131104 * T-33A91 T-57501 

87T1, 88K  T-13R12 * * T-57501 322 DUO  T-13R12 * T-57501 

R90  T-13R04 T-18C92 * * T.57A42 T-57501 330, 331  T-I3R06 T-13C30 * * T-67D47 T-13541 
T-29C27 

R9OP  T-13R06 T.13C27 * T-29C27 T-33A91 T-57501 

94BT6  T-14R39 T-14C63 * * T-57501 

95T  T-13R11 T-13C30 * * T-81D52 T-13841 

95T5  T-13R19 * * T-57501 

95T5LIV  T-13R19 * * T-57501 

96E, 96K  T-13R12 * * T.57501 

96K2, R96  T-13R12 * * T-57501 

96T. 96TI  T-13R12 * * T-57501 

96T2, 96T3  T-13R12 * * T-57501 

97E, 97KG  T-13R12 * * T.57501 

R97, 97T  T-13R12 * * T-57501 

R99  T-13R09 T-13C30 * * T-81D52 T-13541 

U101, U102E  T-13R12 * T-57501 

U103  T-13R12 * * T-57501 

K105  T-13R15 * * T-57501 

U105, U106  T-13H14 * * T-57501 
110, 111, 112, 114, 

U107  T-13R14 * * T-57501 116  T-13R06 T-13C30 * * T-33A91 T-57501 

U109  T-13R16 T-67C49 * * T-81D52 T-13541 388, 388X  T-13R14 T-13C30 * * ¡Special T-57501 

RCA 110, Ill  T-13R03 T-13C28 * * T-57501 709, 719 

332E DUO  T-13R12 * * T-57501 

340 DUO, 340E.... T-13H06 T-13C30 * * T-67D47 T-13S41 

341  T-13R15 * * T-33A91 T-57501 

381 DUO   T-13R15 * T-57A41 T-74D32 T-13541 

810K, 810K1  T-13R14 * * T-57501 

810T, 810T4  T-13R14 * * T-57501 

813K  ¡Special T-13C30 * * T-17D01 T-57501 

SEARS ROEBUCK & CO. 

FF, J  T-56R01 T-13C28 * T-29A99 T-29A99 

49-50  T-56R01 T-13C28 * T-29A99 T-29A99 

52, 53, 54  T-13R06 T-13C30 * T-29A99 T-33A91 ¡Special 

56  T-13R06. T-13C30 * T-29A99 T-33A91 T-57501 

92, 93  T-56R01 T-13C28 * T-29A99 T-29A99 

94, 95. 99, 100  T-13H04 T-13C30 * T-29A99 T-33A91 ¡Special 

108  T-56R01 T-47C07 * T-29A99 T-33A91 ¡Special 

109  T-13R04 T-13C29 * * T-33A91 T-57501 

ACR111  T-13R12 * * T-57501 

U111  T-13R11 * * T-57501 

115  T-13R03 T-13C28 * T-57501 

117, 118  T-13R12 * * T-57501 

U119  T-13R12 * •er * T-57S01 

120  T-13R04 T-13C28 * * T-57501 

121  T-13R05 * * T-57501 

122  T-13R03 T-13C28 * * T-57501 

U122E  T-13R12 * * T-57501 

124  T-13R04 * * T-57501 

U124, 128E  T-13R12 * T-57S01 

ARC 136  T-13R12 * * T-57501 

140, 141  T-131t06 T-13C30 * T-67D47 T-13541 

(International)  T-13R14 * ¡Special T-57501 

802, 812  T-13R15 * * T-17D01 T-13541 

1130, 1132  T-13R04 T-13C29 * * T-33A91 T-57501 

1150  T-13R06 * * ¡Special T-57501 

1152  T-13R04 * § Special 

1170  T.13R06 * er ¡Special T-57501 

1174  T-13R04 * er ¡Special 

1250, 1252  T-13R01 * * T-57501 

1260 early  T-13R06 * * ¡Special T-57501 

1260 late  T-13R04 * * ¡Special 

1280, 1282  T-13R03 T-13C29 T-13C29 * * T-57501 

1310, 1311, 1312..., T-13R04 T-13C29 * * T-57501 

1320, 1322, 1324 
1326  T-13R04 T-13C29 * * T-57501 

141E   T-13R06 T-13C30 * * T-67D47 T-13541 1370  T-13R01 * * T-57501 

143  T-13H15 * T-33A91 T-57501 1390, 1400, 1402.... T-13R05 * * T-57501 

ACR 175  T-13R14 * T-57501 1404, 1406  T-13R05 * * T-57801 

210  T-13R03 T-13C28 * * T-75501 1420  T-13R04 * * T-57501 

211  T-13R12 * * T-57501 1430   T-13R05 * * T-57501 

214  T-13R12 * * T-57501 1506  T-13R03 T-13C28 T-13C28 * * T.57501 

221  T-13R04 * * T-33A91 T-57501 1580, 1582, 1584 T-13R05 * * T-57501 

220. 222  T-13R12 * * T-57501 1590, 1592  T-13R02 * ti T-57501 

224, 224E  T-13R12 * * T-57501 1597, 1598  T-13R11 * * T-57501 

* None required. ¡ Available upon special order from your distributor. Special Note: The following subatitutions are made by many service engineers because of 
preference, in mountings and sizes: T-57502, T•13.538, T-14585 in place of T-57501; T-57A41, T-13A35 in place of T-33A91; T-57A38. T-13A34 in place of T-29A99. 
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ItiORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans- Trans. Trans. 

SEARS ROEBUCK & CO. (Contd) 

1600 Converter  T-13R01 T-74C30 

1660  T- 13R11 * ir T-57801 

1708  T-13R08 * * T-57801 

1708A  T-13H12 * * T-57801 

1709  T-13R08 * * T-57801 

1720  T-13R09 * * T-13841 

1721, 1722, 1722X. T-13R09 * * T-13841 

1725  T-13R09 * * T-13S41 

1726  T-13R09 * * T-67A91 T-67554 
T-57301 1986. 1987  T-13R12 • * T-57801 

1729  T-13R12 * * T-57801 1988  T-13R11 * * T-57801 

1731  T-I3R02 * * T-57801 1994. 1998  T-13R14 * * T-57801 

1732X  T-13R09 * * T-67A91 T-67854 3972   T-13R20 * * T-57301 
T-57301 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SEARS ROEBUCK & CO. (Contd) 

1956  T-13R12 * * T-57801 

1962   T-13R14 * • * T-57501 

1964, 1964A  T-13R12 * • * T-57801 

1965  T-13R14 * * T-57S01 

1967, 1967A  T-I3R14 * * T-57S01 

1968, 1968A  T-13R09 * T-47C07 * * T-57801 

1970A  T-13R12 * * T-57S01 

1972  T-13R14 • * T-57S01 

1981, 1981C  T-13R14 T-13C30 * * ¡Special T-57801 

1743, I743A  T-13R02 * * T-57301 

1760  T-13R12 * T-57501 

1800  T-13R01 * * T-57501 

1802, 1803, 1803A.. T-13R02 * * T-57501 

1804, 1805  T-13R08 * * T-57801 

1805A  T-13R03 * T-57501 

1806  T-13H08 * T-57501 

1807  T-13R02 * * T-57501 

1808A   T-13R03 ▪ * T-57501 

1809  T-13H03 * * T-57801 

1811  T-13R03 * * T-57501 

1820  T-13R08 * * T-57501 

1821  T-13R09 * * T-13341 

1823  T-13R08 * * T-57S01 

1826  T-13R08 * * T-57301 

1826A . T-13R03 * .* * T-57501 

1827  T-13H09 * T-13541 

1829  T-13R08 * * T-57801 

1832. 1832A  T-13R09 * * T-67A91 T-67554 

4401, 4402  T-13R11 * * T-57501 

4403   T-13R12 * • * T-57501 

4405A  T-14H39 * * T-57501 

4428A  T-14R39 * * T-57801 

4431. 4432   T-14H39 T-14C62 * * T-13343 

4433  T-14H39 * T-57301 

54433   T-56R01 T-47C07 * T-29A99 T-33A91 §Special 

4435, 4436  T-14R39 T-14C62 * * T-13843 

4 I48A   T-14H39 * * T-57501 

4453  T-141139 * * T-57801 

4461. 4462   T-13R11 • * T-57801 

4463, 4464  T-13R12 * • * T-57801 

4465  T-13R13 * * T-57301 

4466, 4467  T-13R11 * * T-57801 

4469  T-13R11 * * T-57801 

4472, 4473  T-14R39 T-14C62 * * T-13843 

4484, 4485  T-13R20 * * T-57301 

4486, 4488  T-13R14 * T-57801 

4488A  T-13R14 * T-57801 

T-57301 4488B  T-13R15 * • * T-57801 

1833. 1835  T-13R03 * * T-57501 4528A  T-14R39 * * T-57801 

1840  T-13R06 * * §Special 4531, 4533  T-14R39 T-14C62 * * T-13843 

1841, 1845  T-13R03 * T-57S01 4548A  T-14R39 * • * T-57301 

1900  T-13R13 * * T-57801 4563   T-13R12 * * T-57801 

1904, 1904A  T-13R12 * * T-57801 4564. 4565 (Dup.) .. T-13R20 * * T-57801 

1905  T-13R14 * • * T-57501 4566, 4567  T-13R11 * * T-57501 

1906  T-131112 * • * T-57501 4569  T-13H13 * * T.13542 

1909  T-131114 * et T-57801 4586, 4586A   T-13R14 * • * T-57801 

1912  T-13R14 * T-57801 4587, 4588  T-13R14 * • * T-57801 

1914  T-13R12 * * T-57S01 4588A   T-13R14 * • * T-57S01 

1915, 1917  T-13R14 * • * T-57301 4589  T-13R13 * * T-57801 

1918, 1918A  T-13H09 * T-47C07 * * T-57801 4610  T-13R13 * • * T-13842 

1930, 1940  T-13R12 * • * T-57S01 4613  T-14R39 T-14C62 * * T-13343 

1941  T-13R14 T-13C30 * * ¡Special T-57801 4622, 4623   T-14R39 T-I4C62 * • * T-13543 

1942, 1944, 1945.... T-13R14 * * T-57501 4640  T-14H39 * * T-78D46 T-81301 

1946  T-131114 T-I3C30 * *Special T-57801 4643   T-14R39 T-14C62 * * T-13543 

1954. 1954X.. T-13R12 * • * T-57801 4650  T-14R39 * * T-78D46 T-81S01 

1955  T-13R14 * * T-57801 4664  T-13R11 * * T-13542 

Prices and dimensions for all transformers and chokes shown herein listed on page 3. 
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TRANSFORMER SPECIALISTS SINCE 1895 THORDARSON 

C 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SEARS ROEBUCK & CO. (Contd) SEARS ROEBUCK dt CO. (Contd) 

4667  T-13H14 * * T-13S42 7171  T-13H20 * * T-57S01 

4668  T-13H12 * * T-57S01 7172  T-13H12 * * T-57S01 

4469  T-13R13 * * T-13S43 7181. 7182  T-13R12 * * T-57S01 

4677  T-13R14 * * T-13S42 7221  T-13R15 * T-57S01 

4684  T-13R11 * * T-13342 7230  T-13R12 * * T-57S01 

4688  T-13H15 * * T-17D01 T-13S41 7234  T-13H12 * * T-57S01 

4722. 4723  T-14H39 T-14C62 * * T-13S43 7807  T-13R11 * * T-57S01 

4740  T-14H39 * * T-78D46 T-81S01 SENTINEL RADIO CORP. (See mho Etta) 

4743  T-14H39 T-I4C62 * * T-I3S43 6A  T-13H13 * * T-57S01 

4750  T-14R39 * * T-78D46 T-81S01 8. 9, 11, 12  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

4764  T-13R11 * T-13S42 14. 14A  T-13H14 * * T-57501 

4769  T-13R13 * * T-I3S42 15. 16  T-13R06 T-I3C30 T-29A99 T-33A91 T-57S01 

4776  T-13R12 * * T-57S01 19A  T-13R13 * * T-57S01 

4784  T-13H11 * * T-13S42 20A  T-13H12 * * T-57S01 

4788  T-13R15 * * T-17D01 T-13S41 30A  T-13R11 * * T-57S01 

4789  T-13H13 * * T-13S43 40B, 44A  T-13H12 * * T-57S01 

47%  T-13R12 * * T-57S01 46A   T-13H13 * * T-57S01 

4799  T-13R15 * * T-13S41 47A   T-13H15 * * T-17D01 T-13341 

5710. 5711  T-13H20 * * T-57801 48A  T-13H11 * T-57S01 

6002  T-13R19 * T-57S01 52A  T-13H11 * * T-57S01 

6003, 6004  T-13R13 * * T-13S41 53A  T-13H14 * * T-57S01 

6021  T-13H19 * * T-57S01 54A  T-13R11 T-57S01 

6024  T-13R13 * T-13S41 70A  T-13R11 * T-57S01 

6028  T-13R12 T-57S01 72A, 72AE  T-13R12 * T-57S01 

6031  T-13R19 * * T-57S01 74A, 74AE  T-13R12 * T-57S01 

6034  T-13R13 * T-I3S42 76A  T-13R14 * T-57S01 

6036  T-13R14 * * T-13S41 82A, 82AE  T-13R12 * * T-57S01 

6038  T-13R16 * * T-13S41 92AE. 98AE  T-13R11 * * T-57S01 

6121  T-13H19 * * T-57S01 99AE  T-13H14 * * T-13541 

6124  T-13R13 * * T-13S42 103A  T-13H05 T-I3C30 * * T-33A91 T-57S01 

6131   T-13H19 * * T-57S01 104  T-13H06 T-13C30 * T-29A99 T-33A91 T-57S01 

6136  T-13H14 * * T-13S41 106A   T-13R19 * * T-57801 

6138  T-13H16 T-13S41 106B  T-13R06 T-13C30 * T-29A99 T-33A91 T-57S01 

6140  T-13H14 * * T-13S41 108, 108A  T-13R04 T-13C29 T-13C29 * T-57S01 

6155, 6156, 6254.... T-13R14 * * T-13S41 109, 110   T-13H04 T-I3C29 T-13C29 * * T-57S01 

6157  T-13R15 * * T-13S41 110A  T-13R14 * T-57S01 

6337, 6437  T-13R14 * * T-13S41 Ill  T-13R01 * * T-57501 

7043. 7044  T-13R06 T-13C30 * * T-57301 114, 115  T-13R04 T-13C30 * T-57S01 

7049  T-13R03 * * T-57801 116  T-13H06 T-13C30 * T-57S01 

7050  T-13R11 * T-57501 118  T-13R06 T-13C30 T-57S01 

7065  T-13R09 * T-67A91 T-13S41 125  T-13R04 T-13C29 T-57S01 

7121  T-13R01 * T-57501 125AE  T-13R20 * T-57S01 

7124  T-13R03 T-57S01 138AE  T-13R20 * * T-57801 

7136. 7137  T-13H02 * * T-57S01 I41AE  T-13H20 * * T-57S01 

7140  T-13R02 * * T-57S01 142A  T-13R20 * * T-57S01 

7143  T-13R04 * T-57S01 142AE  T-13R20 * T-57S01 

7144, 7150  T-13R12 T-57S01 145AE  T-13R15 * * T-57S01 

7153  T-13R01 * ¡Special 148A   T-13H19 * * T-57S01 

7154, 7155  T-13H12 * * T-57S01 149A, 149AE. I59AE T-13R19 * T-57S01 

7158  T-13H12 * T-57S01 158AF  T-13H20 * T-57S01 

7170, 7170A  T-13R13 * * T-57S01 185A  T-13R11 T-57S01 

* None required. Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in ..... tinting@ and sizes: T-57S02, T-13338, T-14S85 in place of T-57S01; T-57A41. T-13A35 in place of T-33A91; T-57.438, T-13A34 in place of T-29A99. 
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THORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second Firmt Second 

Power Filter Filter A ud io Audio Output 
Trans. Choke Choke Tra me. Tra ns. Trans. 

SENTINEL RADIO CORP. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SPARKS-WITHINGTON CO. (SPARTON) 

198A, I98AE  T-13H14 * * * * T-57801 5, 9  T-I3R04 * * * * T-57301 

199A, I99AE  T-13R14 * * * * T-57S01 10, 12  T-13R03 * * * * T-57301 

206A  T-13R20 * * * * T-57301 14  T-13R04 * * * * T-57S01 

440, 444  T-13E06 T.13C30 * * T-33A91 T-57S01 15  T-13R05 * * * * T-57301 

513  T-13H02 * * * * T-57301 16, 16AW  T-13R07 T-13C30 * * T-33A91 T-57S01 

622, 623  T-13R03 * * T-57S01 17, 18  T-I3R07 T-I3C30 * T-33A91 T-57301 

634, 635  T-13R03 * T-57S01 

660AC, 666, 666C.. T-13R06 T-13C30 * T-33A91 T-57301 

4500  T-13R11 * * T-57S01 

5700. 5700B  T-13R03 * * T-57S01 

5721  T-13R03 * T-57S01 

5800  T-13R02 * * T-57301 

6315, 6317  T-13R03 * * T.S7S01 67. 88, 68XS  T-13H12 * * T-57801 - 

6321  T-13R03 * * T-57301 

7100, 7100B  T-13R13 * T-57301 73, 73AX, 73BX... T-13H12 * * T-57S01 

7200  T-13H12 * T-57801 

7200B  T-13R13 * * T-57S01 75A, 75AX  T-13R03 * * T-57S01 

8100B   T-13R13 * * T-57S01 

8200B  T-13R14 T-13C30 * * T-57S01 80, 83. 84  T-131113 * * T-57801 

SILVER-MARSHALL, INC. 

25, 26, 26AW  T-13R07 T-13C30 * * T-33A91 T-57301 

27, 27A, 27X  T-13R07 T-13C30 * * T-33A91 T-57301 

28, 28X  T-13R07 T-67C49 * * T-17D01 T-13841 

30, 45  T-13R07 T-67C49 * * T-17D01 T-13341 

46P  T-14R39 * * * * T-57301 

60 Super Converter. T-13R01 T-13C26 

71, 7113, 72  T-13R12 * * T-57801 

74  T-13R04 T-13C30 * * T-33A91- T-57S01 

78  T-13H12 * * T-57S01 

A   T-13R04 * * T-57301 

A3I  T-13R12 * * T-57S01 

  T-13H03 * * T-33A91 T-57S01 

C, CW (AVC)  T-13R06 T-13C30 * • * T-33A91 T-57801 

D, E, F  T-13H06 T-13C30 * T-33A91 T-57S01 

  T-13R06 T-13C29 T-74C30 T-29A99 T-33A91 T-57301 

T-13R06 T-13C28 * * T-33A91 T-57S01 

Q. R  T-13R04 * T-57501 

Z deluxe. Z10  T-13H07 T-13C30 * * T-81D52 T-57301 

Z13  T-13H07 T-13C30 * * T-67D78 T-13341 

30 series, 30B  T-13H06 T-13C28 * * T-33A91 T-57301 

33A, 34A, 35A  T-13R05 T-13C30 * * T-33A91 T-57301 

36A, 37  T-13R04 T-13C29 * T-33A91 T-57301 

38, 39  T-13H04 T-13C29 * * T-33A91 T-57S01 

6011, 75, 75B, 90B.. T-13R06 T-13C28 * * T-33A91 T-57S01 

683  T-13H06 T-13C30 * * T-33A91 T-57S01 

SM684  T-13R04 T-13C30 T-13C30 * T-33A91 T-57S01 

716  T-13H06 T-13C30 * * T-33A91 T-57801 

722AC  T-13R05 T-13C30 * * T-33A91 T-57301 

724  T-13R06 T-13C28 * T-33A91 T-57301 

726  T-13H04 T-13C29 * * T-33A91 T-57301 

727SW  T-13R04 * T-57S01 

729SW  T-13R07 T-13C30 T-81D52 T-57S01 

737  T-13R02 T-13C28 T-13C28 * ¡Special 

773, 782  T-13R04 T-13C29 * * T-33A91 T-57801 

SONORA ELEC. PHONOGRAPH CO. 

85-X. 86-X  T-13R13 * * * * T-57801 

104, 105, 105XS  T-13H14 * * * §Special T-57S01 

111X  T-13R07 T-13C30 * * T-33A91 T-57S01 

135  T-13R15 * * * T-33A91 T-5730I 

235  T-37R70C T-13C29 * * T-33A91 T-57301 

4I7X  T-13H11 * * T-57301 

420 DC, JR Jewel.. * T-I8C92 * * T-33A91 T-57S01 

427X, 437X  T-13H12 * * * * T-57S01 

457X  T-13R12 * * * * T-57S01 

475A, 478A  T-13H03 * * * * T-57S01 

516, 516X  T-13R12 * * * * T-57S01 

517  T-13R12 * * * * T-57S01 

518, 518X  T-13R12 * * * * T-57S01 

530X  T-13R11 * * * * T-57301 

536, 536X  T-13R12 * * * * T-57S01 

537. 538, 538X  T-13H12 * * * * T-57301 

540LX  T-13R12 * * * * T-57S01 

546X, 548X  T-13R12 * * * * T-57801 

550M  T-13R20 * * * * T-57801 

557, 558B, 558C  T-13H12 * * * * T-5780-1 

567, 568  T-13R12 * * * * T-57S01 

577  T-13R12 * * * * T-57S01 

580X  T-13R12 * * * * T-57S01 

589  T-37R70C T-13C29 * * T-33A9I T-57S01 

591, 593  T-37R70C T-13C29 * * T-33A91 T-57801 

616, 616M  T-13R12 * * * * T-57S01 

616MX, 616X  T-13R12 * * T-57801 

617, 617X  T-13H12 * * T-57801 
A31, A33, A35  T-13R04 T-13C29 * * T-33A91 T-57301 620 

64  T-13R04 T-13C30 * * T-33A91 T-57S01 

70  T-13R06 T-13C29 

  T-37R70C * * T-57301 

628, 636MX  T-13R12 * * * * T-57301 

* * * T-57301 640LX, 740LX  T-13R12 * * * * T-57301 

74  T-13R03 T-13C28 * * * T-57801 660M  T 13R20 * * * * T-57301 

For complete description of these and other Thordarson transformers and chokes see catalog No. 400. 
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TRANSFORMER SPECIALISTS SINCE 1895 ItIORDARSON 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

SPARKS-WITHINGTON CO. (Contd) 

666. 666M  T-13R12 * * T-57501 

666M X, 666X  T-13R12 * * T-57501 

667. 667X  T-13H12 er el * T-57501 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

STEINITE RADIO CO. (Contd) 

203  T-13R04 T-13C29 * * T-57A42 T-57501 

210, 230  T-13R05 T-13C29 * • T-33A91 T-57501 

261, 262, 263, 
668, 678  T-13R12 * * T-57501 264. 265  T-56R01 T-13C28 T-13C28 T-29A99 T-33A91 T-57501 

685. 686, 691  T-13R12 * * T-57501 420 ( 15)  T-13R00 * * T-29A99 T-57501 

716  T-13R12 * * T-57501 420 ( 17)  T-13R06 T-13C30 * * T-57A42 

727X, 727XD  T-13R13 * * T-57501 421, 425  T-56R05 T-13C29 * * T-57A42 T-57501 

728X  T-13R20 * T-57501 423  T-13R03 * * ¡Special T-57501 

737  T-37R70C T-13C29 * * T-33A91 T-57501 450 ( 15)  T-13R00 * * T-29A99 T-57501 

738  T-13R14 * * T-13542 450 ( 17)  T-13R06 T-13C30 * T-57A42 

740  * T-13C30 * * T-33A91 T-57501 642B  T-13R04 T-13C29 * * T-57A42 T-57501 

748X  T-13R12 * * T-57501 700. 701  T-13R03 * * ¡Special T-57501 

750 all DC  * T-13C30 * T-33A91 T-57501 705, 706, 725  T-13R04 T-13C29 * * T-33A91 T-57501 

750A. 750X   T-13R07 T-13C30 * * T-33A91 T-57501 

760P5   T-13R11 * * T-57501 
01-5H1 to 01-5H9 

766, 766X  T-13R12 * * T-57501 (01-5H)  T-13R20 * er T-57501 

STEWART-WARNER CORP. 

766XP, 766XS  T-13R12 * * T-57501 01-6D, 01-6DX, 
01-6A, 01-6B, 

768. 768X  T-13R12 * * T-57501 01-6AX, 01-6BX 
T-13R20 * * T-57501 

770, 880A  T-13R14 * • * T-57501 01-6C9, 010-6C9X. T-13R20 * * T-57501 

778, 778X  T-13R12 * * T-57501 01-6E1 to 01-6E9 

827X, 827XD  T-13R16 * * T-13542 

867  T-13R13 

(01-6E)  T-13R20 * * T-57501 

01-8A1 to 01-8A9 
er er • T-57S01 (01-8A)  T-13R12 * er * T-13S42 

870A, 870X  T-13H07 T-13C30 * * T-33A91 T-57501 01-8C7 (01-8C)  T-13R13 * * T-57501 

977X  T-13R13 • * T-57501 01-9A7 (01-9A)  T-13R13 * * T-57501 

880  T-13R11 * * T-57501 01-8B1 to 01-8B9 

928X  T-13R14 * * T-13542 
01-521 to 01-529 

930, 931  T-37R70C T-13C29 * • T-33A91 T-57501 (01-52)  T-13R11 * * T-57501 

(01-8B)  T-13R12 * * T-13542 

940LX. 9405X  T-13R14 * * T-57501 01-531 to 01-539 

966, 966X  T-13R14 * * ¡Special T-57501 
01-541 to 01-549 

968, 968X  T-13R13 * * T-13542 (01-54)  T- 13R11 et * T-57501 

977  T-13R12 * * T-57501 01-611 to 01-619 

(01-53)    T-13R11 * er er er T-57501 

987, 997X  T-13R16 * * T-13S42 

01-811 to 01-819 
1068, 1068X  T-13R12 * * T-57S01 (01-81)   T-13R20 * * T-57S01 

1078, 1078X  T-13R12 * * T-57S01 

(01-61)  T-13R11 * T-57S01 

1089  T-13R14 * • * T-13S42 

1116X, 1166  T-13R14 T-13C30 * * T-33A91 T-57501 

1160  T-13H15 * Itr tr T-57501 

1166XP. 1166X5... T-13R14 T-13C30 • T-33A91 T-57501 

1167  T-13R09 T-13C30 T-13C28 * T-33A91 T-57501 

1176, 1176XP  T-13R14 T-13C30 * * T-33A91 T-57501 

1176XS, 1186  T-13R14 T-13C30 * * T-33A91 T-57501 

1196  T-13R14 T-13C30 * * T-33A91 T-57501 

1268, 1288P  T-13R09 T-13C30 T-74C30 • T-33A91 T-57501 

1567  T-13R04 T-13C30 T-74C30 T-29A99 *Special T-13541 

STEINITE RADIO CO. 

8 Tube Pentode... T-13R03 T-13C28 * T-57501 

91-510 to 91-519 
(91-51)  T-13R19 * * T-57501 

91-611 to 91-619 
(91-61)  T-13R20 * * T-57501 

910-621 to 910-629 
(91-62)  T-13R19 * * T-57501 

91-641 to 91-649 
(91-64)  T-13R19 * * T-57S01 

91-648 (91-64)  T-13R11 * * T-57501 

91-711 to 91-719 
(91-71)  T-13R20 * * T-57501 

91-811 to 91-819 
(91-81)  T-13R14 * T-57501 

91-821 to 91-829 
(91-82)  T-13R15 * T-13S42 

R100, A. B, E  T-13R06 T-13C30 * • T-33A91 T-57501 

40C, 45, 45A, 50A. T-56R05 T-13C29 * T-29A99 T-33A91 T-57501 RIO1A, R10111  T-13R01 * T-57501 

60C  T-56R05 T-13C29 * T-.19A99 T-33A91 T-57501 102A, B, E,   T-13R03 T-44CO2 * • T-33A91 T-57501 

70, 80, 95  T-13R05 T-13C28 * • T-33A91 T-57501 RIO4A. B, E  T-13R04 T-13C29 * * T-57501 

102C  T-56R05 T-13C29 * T-29A99 T-33A91 T-57501 106  T-13R04 T-13C29 * * T-57501 

102SPU  T-56R05 T-I3C29 T-29A99 T-33A91 T-57501 RI10  T-13R06 T-13C30 et T-33A91 T-57501 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57502, T-13538, T-14585 in place of T-57501: T-57A41, T-13A35 in place of T-33A91; T-57A38. T-13A34 in place of T-29A99. 
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ItIORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

l'ower Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

STEWART-WARNER CORP. (Contd) 

0116  T-13R12 * * T-57S01 

0119  T-131112 * * T-57S01 

11120  T-561105 * * T-57S01 

530, 535  T-56R01 T-13C29 T-13C29 * 

715, 720, 750  T-56R01 T-13C29 T-13C29 * 

801, 802, 811  T-561101 T-13C29 T-13C29 * 

901, 902, 903  T-131106 T-13C30 T-13C30 T-29A99 T-33A91 T-57S01 

911, 912, 913  T-131106 T-13C30 T-13C30 T-29A99 T-33A91 T-57S01 

951, 952, 953  T-131106 T-13C30 T-13C30 T-29A99 T-33A91 T-57S01 

1090, 1099  T-13R03 * T-57S01 130  T-131112 * * T-57301 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

STROMBERG-CARLSON TEL MFG. CO. (Contd) 

60  T-131113 T-13C30 * * T-33A91 T-57801 

61-L, 61-LB, 61-T.. T-131112 * * T-57S01 

6I-TB, 61-W. 61-WB T-13R12 * * T-57S01 

62, 63  T-131115 T-13C30 * * §Special T-57S01 

64  T-131115 T-13C30 * T-29A99 T-17IX T-13S41 

70. 72  T-13R08 T-67C49 * * T-67D78 T-67892 

80  T-13R16 T-13C30 * * ¡Special T-13S41 

82, 820, 83, 83B... T-13R15 T-13C30 * * T-17D01 T-13341 

84, 84B  T-13R15 T-13C30 * * T-17D01 T-13341 

1201-1209 (R120)... T-56R05 * * T-57S01 

1231-1239 (11123)... T-13R12 * T-57S01 

1251-1259 (R125)... T-131112 * * T-57S01 

1261-1269 (11126)... T-131112 * * T-57S01 

1271-1279 (R127)... T-13R12 * T-57S01 

1301-1309 ( 11130)... T-131112 * * T-57S01 

1341-1349 (11134)... T-13R12 * * T-57S01 

1361-1369 (11136)... T-13R12 * * T-57S01 

1371-1379 (R137)... T-13R09 * T-47C07 * T-57A41 T-13S41 

1381-1389 (11138)... T-131109 * T-47C07 * T-57A41 T-13S41 

1401-1409 (R140)... T-13R12 * * T-57301 

1451-1459 (R145)... T-13R12 * T-57S01 23511, 235HB  T-13I112 * * T-57801 

14011, 140HB  T-131114 T-13C30 * er T-57801 

140K, 1401C.B  T-131114 T-13C30 * * ¡Special T-57S01 

140-L, 140-P  T-131114 T-13C30 * * ¡Special T-57S01 

145-L, 145-LB  T-13R16 T-67C49 * * ¡Special T-13842 

145-P, 145-PB  T-13R16 T-67C49 * * ¡Special T-13S42 

150-L, 150-LB  T-13R15 T-67C49 * * ¡Special T-13S41 

160-L, 160-LB  T-131116 T-67C49 * * T-17D01 T-13541 

180-L, 180-LB  T-131116 T-67C49 * * T-17D01 T-13341 

228 series  T-13R12 * * T-57S01 

229P  T-13R12 * T-57S01 

230 series, 231 series T-131112 * * T-57S01 

1461-1469 ( 11146)... T-13R12 * * T-57S01 

1471-1479 (R147)... T-13R13 * * T-13S42 

1481-1489 ( R148)... T-131115 * * T-33A91 T-13341 

1491-1499 (R149)... T-131115 * * T-57A41 T-13341 

1631D-1639D 
(11163D)   T-14R39 * T-78D46 T-81S01 

1671-1679 (11167S)- T-131111 * * T-57S01 

1691-1695 (R169)... T-131111 * * T-57301 

1721-1729 (R172)... T-131111 * * T-57301 

1731-1739 (11173)... T-13R12 * * T-57S01 

1801-1809 (R180)... T-131111 * * T-57301 

1811-1819 (R181)... T-13R11 * * T-57S01 

1821-1829 (11182)... T-13R12 * * T-13S42 

1831-1839 (R183).. T-13I112 * * T-13S42 

1841-1849 (R184).. T-13R14 * * T-13342 

1851-1859 ( R185)... T-13R15 * * T-13S41 

1861-1869 (R186)... T-131115 * * T-13341 

3041-3049 (11304)... T-13R19 * * T-57S01 

STROMBERG-CARLSON TEL. MFG. CO. 

235-L, 235-LB  T-13I112 * * T-57S01 

240 aeries  T-13R14 * * T-57S01 

245 series  T-131115 * * T-17D01 T-13341 

250-L, 250-LB  T-13R16 T-67C49 * * T-13341 

255-L  T-131116 T-13C30 * * T-13S41 

260 series  T-13/116 * * ¡Special T-13S41 

320-H, 320-T  T-13R19 * * T-13S42 

325-1, 325-M, 325-S T-13R19 * * T-13842 

335-L, 336-P  T-131113 * * T-57801 

337-11. 337-L ..... T-13R13 * * T-57301 

340-F, 340-H, 340-M, 
340-V, 340-P  T-13R14 * * T-13S41 

341-P, 341-11  T-131113 * * T-13S41 

345-F, 345-M  T-131114 * * T-13841 

350-M, 350-P, 
350-11, 350-V  T-13R16 T-13C30 * * T-13841 

400  T-131111 * • * T-13842 

410, 411. 412, 420.. T-13R12 * • * T-57S01 

430  T-13R14 * * T-13S42 

435 (AM)  T-131114 * * T-13S42 

10, 11    T-131106 T-13C29 T-13C29 * ¡Special T-57501 435 (FM)  T-13R20 * * T-57801 

19, 20  T-131106 T-13C30 * ¡Special T-57S01 455  T-131114 * * T-13S41 

22, 22A  T-13R06 T-13C30 * * ¡Special T-57S01 635, 636  T-561101 T-13C29 * T-29A99 T-29A99 T-18012 

25. 26  T-13R06 T-13C29 T-13C29 * §Special T-57801 638-AC  T-13R05 T-13C29 * T-29A99 T-29A99 T-18C92 

29   T-131106 T-13C29 T-13C29 * §Special T-57S01 641, 642  T-131105 T-13C29 T-13C29 * T-29A99 T-57S01 

37, 38, 39  T-131106 * ▪ * ¡Special T-57301 652, 654  T-131105 T-13C29 T-13C29 * T-29A99 T-57801 

40, 41  T-131106 * * ¡Special T-57S01 846, 848  T-561105 T-13C30 T-13C29 T-29A99 T-33A91. T-57801 

52. 54  T-13R07 T-75C51 * T-33A91 T-58A70 T-13841 TRANSFORMER CORP. OF AMERICA (CLARION) 

58-L, 58-LB, 58-T  T-13R12 * * T-57801 TC1, TC2, TC6.... T-13R12 * * T-57301 ,ssol 

58-TB, 58-W, 58-WB T-13R12 * * T-57S01 TC20, TC21  T-13R02 * * T-57801 

Prices and dimensions for all transformers and chokes shown herein listed on page 3. 
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TRANSFORMER SPECIALISTS SINCE 1895 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trani. Choke Choke Trans. Trans. Trans. 

TRANSFORMER CORP. OF AMERICA (Contd) 

TC22, TC.23  T-13H12 * T-57S01 

25-220  T-131103 T-13C28 T-13C28 T-57S01 

TC39, TC39A, 
TC39LW  T-13R12 T-57S01 

40  T-13H04 T- 13C29 T-18C92 ¡Special T-57501 

TC40  T-13H02 * T-57S01 

TC42, TC43, TC44. T-13R06 * T-33A9I T-57S01 

51, 53  T-13H07 T-13C29 T-I8C92 * T-33A91 T-57S01 

TC53A  T-13R08 T-I3C30 T-33A9I T-57S01 

55  T-13R07 T-13C29 T-18C92 * T-33A9I T-57S01 

60 Jr  T-I3R04 T-13C29 T-18C92 * ¡Special T-57501 

61. 70  T-13R04 T-13C29 T-18C92 * T-33A91 T-57S01 

80. 84, 85  T-13R04 T-13C29 * T-57501 

94  T-56R05 T-13C29 * * T-57S01 

100  T-13R03 T-13C28 T-I3C28 * * T-57501 

160  ¡Special T-13C30 * * T-33A91 T-57801 

220  T-13R03 T-13C28 T-13C28 * T-57S01 

241  T-I3R04 T-I3C29 * * T-57S01 

AC-260  T-13R06 T-13C30 * * T-57S01 

AC-280  T-13R07 T-13C30 * * T-33A9I T.13S41 

AC-320  T-13H02 * T-57S01 

340  T-13R04 * * T-57S01 

470  T-13R02 T-57S01 

480  T-13R06 T-13C30 * * ¡Special T-67S52 

490  T-13H06 T-13C29 T-67D47 T-57S01 

UNITED AMERICAN BOSCH CORP. (BOSCH) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Tram:. Choke Choke Trans. Trami Trans. 

UNITED AMERICAN BOSCH CORP. (Contd) 

307  T-13H03 * T-57S01 

310A  T-13R06 * * T-33A91 T-57S01 

352  T-13H02 r * T-57S01 

360  T-13R03 * * T-57S01 

370  T-131206 T-13C30 * T-67D47 T-13341 

420, 421  T-13R01 * * T-57501 

430, 430.1, 430T.... T-13R01 * T-57S01 

440C, 440T  T-13H12 * * T-57501 

45011, 4501  T-13R12 * T-57501 

460, 4604,  T-13R02 * * T-57501 

460B, 460R  T-13R02 * T-57S01 

480  T-13H15 T-13C30 T-13C28 * ¡Special T-13S41 

505, 510, 510E  T-13R12 * T-57S01 

515  T-13R19 * tr T-57501 

565%, 565W  T-13H12 * * T-57S01 

570G, 570U  T-13R02 * er T-57501 

575F, 575Q  T-131212 * * T-57S01 

585, 585Y, 585Z.... T-13R12 * T-57S01 

595M. 595P  T-13H14 * * ¡Special T-57S01 

605, 605C  T-13R12 * * T-57501 

640, 650  T-13R12 * er T-57501 

660C, 660T  T-13R12 * T-57301 

812  T-13R04 * * T-33A91 T-57S01 

1350  T-13R02 * * T-57S01 

UNITED MOTORS SERVICE (DELCO) 

1102, 1103, 1104... T-13H12 * * T-57S01 

4 Ease:  T-13H02 * * T-57S01 1105, 1106, 1107.... T-13R12 ier * T-57S01 

5A  T-13H03 * * T-57501 1108  T-13R12 * T-57S01 

10 Ewe:  T-131206 * * T-33A91 T-57S01 1109  T-13R14 * * T-33A91 T-57S01 

20J, 20IC. 20L  T-13R04 T-I3C29 T-57S01 1110  T-13R09 T-13C30 Ir T-17D01 T-13S41 

28  T-56R01 T-13C28 Ir T-29A99 T-33A91 ¡Special 111115 early-late.. T-13R11 * * T-57S01 

36, 37  T-1312e3 * T-57501 111116, 121117  T-13R11 * T-57S01 

40, 41AC  T-13R04 * T-57501 111118  T-13R13 * Ir Ir * T-57S01 

46  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

48  T-13R06 T-13C30 T-74C30 T-33A91 T-57S01 

R1119  T-13R15 * T-33A91 T-13541 

111120  T-13R20 * T-57S01 

54DC  Ir T-13C27 * Ir T-33A91 T-57S01 R1125  T-13R19 Ir Ir Ir * T-57S01 

56 Hatt  * T-29A99 T-33A91 T-57S01 111126, R1127  T-13R11 * * T-57501 

58, 60  T-561105 T-I3C30 * Ir T 33A9I T-57S01 R1128  T-13R20 * * T-57S01 

62DC, 63DC  T-I3C27 * T-33A91 T-57S01 

66, 96  T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 

107  T-561101 T-13C29 T- 13C29 T-29A99 T-29A99 ¡Special 

116, 126, 136  T-561101 T-13C29 T-13C29 T-29A99 T-29A99 

146, 166. 176  T-56R01 T-13C29 T-13C29 T-29499 T-29A99 * 

111129  T-13R20 * T-57S01 

R1130, 111131  T-13R12 * * T-13842 

111132  T-13R14 * T-13S41 

111140. 111141  T-13R11 * T-57501 

111142  T-13R20 * Ir Ir * T-57501 

200, 201  T-13R02 * * T-57S01 111143  T-13R20 * T-57S01 

205, 206. 211  T-13R03 * T-57S01 R1144  T-13R20 * T-57S01 

236, 237  T-13R03 * Ir Ir * T-57S01 111145   T-13R20 * * T-57501 

242, 243  T- 13H04 T-13C29 * Ir * T-57301 116011. 116012  T-14R39 T-14C63 * * T-78D46 T-81501 

250, 251  T-56R05 T-13C30 * * T-33A91 T-57S01 116015  T-141239 T-14C63 * Ir T-78D46 T-81301 

260, 261  T-561105 T-13C30 * * T-33A91 T-57S01 U. S. RADIO & TELEVISION CORP. (APEX) 

305  T-13H02 * T-57S01 5A  T-131102 * * T-57501 

306  T-13R14 ¡Special * T-74A31 T-57S01 7AC, 7D (700)  T-13H05 T-13C29 T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of 
preferences in mountings and sizes: T-57S02, T-13538, T-14S85 in place of T-57S01; T-57A41, T-13A35 in place of T-33A91: T.57438. T-13A34 in place of T-29A99. 
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111016ARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

U. S. RADIO & TELEVISION CORP. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

WESTINGHOUSE ELECTRIC SUPPLY CO., INC. 

a  T-13R05 T-13C29 * T-57S01 WR-4, WR-5  T-13R07 T-13C29 * * T-33A91 T.57301 

lO, IOC ( 1000.1001) T-13R06 T-13C30 * * T-33A91 T-57301 WR-6, WR-6-R.... T-13R07 T-13C29 * * T-33A91 T-57S01 

24 (400)   T•13R01 * • * T-57301 WR-7, WR-7-R.... T-13R07 T-13C29 * T-33A91 T-57301 

25 (500)  T-13R02 * * T-57301 WR-10  T-13R07 * T-33A91 T-57301 

26. 26P   T-13R03 T-13C28 * * T-57301 WR-10-A    T-13R04 * * T-33A91 T.57301 

27, 27P   T.13R03 T-13C28 * T-29A99 T.57301 WR-12, WR-13.... T-13R07 * * T-33A91 T-57S01 

28   T-13A06 T-13C30 * T-33A91 T-57301 WR-14, WR-14-CR T-13R04 * T-57S01 

29, 31, 32  T-13R04 T-13C29 * T-33A91 T-57301 WR•15   T-13R07 * * T-33A91 T-57301 

36, 37 apes   T-56R01 T-13C29 T-13C29 T-29A99 T-29A99 * WR-15-A, WR-16.. T-13R07 * * T-29A99 T-57301 

41-60   T-13R06 T-13C30 * T.29A99 T-33A91 T-57S01 WR-17  T-13R04 * T-29A99 T-57301 

42-60  T-13A06 T-13C30 T-18C92 T-29A99 T-33A91 T-57S01 WR-18, WR-19.... T-13R07 * T-29A99 T-57301 

43-25. 44-25   T-13R06 T-13C30 * T-29A99 T-33A91 T-57301 WR-20  T-56R05 T-13C30 * T-78D46 T-57301 

46, 46A   T-13R06 T-13C30 * T-29A99 T-33A91 T-57301 WR-21   T-13R05 • * * ¡Special ¡Special 

47. 47A   T-13R06 T-13C30 * T-29A99 T-33A91 T-57301 WR-22  T-13R02 * T-57301 

48. 48A   T-13R06 T-13C30 * T-29A99 T-33A91 T-57301 WR-23, WR-24.... T-13R03 * * T-57S01 

80  T-56R01 T-13C29 * T-29A99 T-33A91 ¡Special W R-27  T-13R19 * * T-57301 

99. 99X   T-13R03 * * T-57S01 WR-28. WR-29 T-13R12 * * T-57301 

Il2A   T-13R01 T-13C27 * WR-30, WR.31.... T-13R07 T-13C30 * ¡Special T-13341 

160, 250 (90)   T-13R06 T-13C29 T-74C30 T-29A99 T-33A91 T-57S01 WR-35  T-13R05 * * T-57301 

3040. 3056 (507)... T-13R02 * * T-57301 WR-36   T-13R04 * * T-57301 

3070 ( 1009)   T-13R04 T-13C29 * * T-33A91 T-57S01 WR-37  T-13R05 * * T-57301 

WELLS-GARDNER & CO. 
WR-38, WR-39.... T-13R07 T-13C29 * ¡Special T-13S41 

C. CG   T-56R03 T-13C29 * * T-33A91 T-57301 WR-45, WR-45-A.. T-13R15 * * * T -33 A91 T-57301 

ODM   T-13R08 * * er T-33A91 T.57301 WR-46, WR-46-A.. T-13R13 * * * * T-57S01 

OEL   T-13R14 * tr. ¡Special T-57301 

02A  ¡Special T-13C30 * T-81D42 T-57301 

WR-48. WR-48-A.. T-13R13 * * T-57801 

WR-49, WR-50 T-13R13 * * T-57801 

07A   T-13R12 * * T-57301 WR-53   T-13R13 * * T-57S01 

073DC  * T-13C29 T-13C29 * T-33A91 T-57301 
WR-201  T-13R12 * T-57301 

Al series   T-13R11 * * * * T-57301 WR-203, WR-204.. T-13R12 * * * * T.57301 

A2 series  T-13R14 * * * * T-57S01 WR-205, WR-208.. T-13R12 * -.^. * * T-57801 

A4 series   T-13H11 * * * * T-57301 WR-209, WR-210.. T-13R12 * * * * T-57301 

AS series, 513 series  T-13R12 * * * * T-57S01 WR-211, WR-211•A T-13R12 * * * * T-57301 

5F. 5FL, 5K, 5KL  T-13R19 * * * * T.57301 WA-211U. WR-211X T-13R12 * * * * T-5730I 

6C series   T-13R12 * * * * T-57S01 WR-212, WR-212X. T-13R12 * * * * T.57301 

613 series. 6K  * T-13C28 * * T-67D50 T-57301 

7D series 
(27D1, 27D5)  T-13R12 * tr T-57301 

7F. 7FL   T-13R12 * * T-57501 

7GM series 
(37G-508, 37G-566) T-13R12 * * T-57501 

7J, 7K series   T-13R12 * * T-57S01 

A8 series   T-13R11 * •tr * T-57301 

A10 series   T-13R19 * * T-57301 

Al2  ... T-13A14 * * T-57S01 

Al4 series   T-13R11 * * T-57501 

Al5 series   T-13R19 * * T-57301 

40  T-13R04 T-13C29 * * T-57S01 

40A  T-56R05 T-13C30 * T-57301 

72  T-13R04 T-13C29 * * T-33A91 T-57301 

80. 82A   T-13R06 T.13C29 * T-33A91 T-57801 

WR-214  T-13R15 * * T-57301 

WR-222   T-13R19 * * T-57301 

WR224  T-13R20 * * T-57301 

WR-226  T-13R20 * * T-57301 

WR-228  T-13R14 * * T-57S01 

WR-256  T-13R11 * * T-57301 

WR258  T.13R19 * * T-57301 

WR260  T-13R19 * T-57301 

WR-264  T-13R12 * * T-57S01 

WR270  T-13R11 * * * T-57301 

WR-303, WR-304 . T-13R12 * T-57501 

WR-305   T-13R12 * T-57S01 

WR-306  T-13R14 T-67C49 * * ¡Special T-13341 

WR-310, WR-311.. T-13R12 * * * T.57301 

502  T-13R06 * * T-57S01 WR-311X   T-13R12 * T-57501 

572AC  T-561%05 * * T-57S01 WR-312   T-13R12 * T-57301 

Thordarson Transformers for all applit at'  are listed in catalog 400. Ask for your free copy. 
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MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

WESTINGHOUSE ELECTRIC SUPPLY CO., INC. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Conte!) 

WR-312X  T-131112 * * T-57S01 413313 (5410) 
413314 (5411)  T-141139 * * T-57801 

WR-314  T-13R15 * * T-$7S01 

WR-315  T-13R16 * ▪ * §Special T-13S41 

WESTONE RADIO CORP. 

H. 12, 70, 70C  T-13R03 * * T-57S01 

WILCOX-GAY CORP. 

255, 2T5  T-13R02 * • T-57S01 

2VA7, 2VB7  T-13R02 * * T-57S01 

3D5, 3F7  T-13R02 * • * T-57S01 

3S5-66. 3SB5  T-13R12 * T-57S01 
5A318, 5A325 

3V6. 3VA6  T-13R12 * • T-57S01 (5532A)  T-131111 * * T-57S01 

48317. 4B355  T-14R39 * * T-57S01 

4D26 (5401) 4P51. T-13R12 * * T-57S01 

4T26. 4T51  T-13H12 * * T-57S01 

5A119  T-13R20 * T-57801 

5A126  T-131120 * * T-57801 

5A127  T-131120 * * T-57801 

5A151 (CH5517A). T-131120 * * T-57S01 

5A313B(C135535BT) T- 13R11 * * T-57S01 

3VB6  T-13H12 T-57S01 5R123 (5519)   T-13R12 * * T-57801 

4C5, 4CA5  T-13R11 * * T-57S01 511135, 5RI65  T-13R12 * * T-57S01 

4CB5, 4CD5  T-13R11 * * T-57501 5R216 (5526)  T-13R19 * * T-57S01 

4D10, 4DBIO  T-13R06 * * T-58S72 511226, 511236  T-13H19 * ▪ * T-57801 

4E6, 4G7  T-13R12 * * T-57S01 5R303 (5528) 5R312 T-131111 * • T-57S01 

4H11  T-13R09 * • T-67S92 511316. 5R317  T-13R11 * * T-57S01 

5B5  T-13R12 * T-57S01 511337  T-13H11 * • T-57S01 

5BA5  T-13R11 * T-57301 5S29 (5513A) 5S56.. T-13R12 * * T-57S01 

5BC5  T-13R12 * • T-57S01 55119  T.13R12 * • * T-57S01 

5BE6  T-13R1I * * T-57S01 53126, 5S127, 5S150 T-13R12 * T-57801 

5E7, 5EA7  T-13R12 * T-57S01 5S151, 5S161  T-13R12 * * T-57S01 

5E8, 5E9  T- 13R12 * * T-57S01 5S201 (5521)  T-13R12 * * T-57S01 

6A5  T-13R19 * T-57S01 5S218  T-13R12 * T-57S01 

6B5  T-13R13 * * T-57S01 55218AT (5521AT). T-13R12 * * T-57S01 

6B8, 6F6  T-13R19 * * T-57S01 5S220, 5S228, 
5S228AT  T-13R12 * * T-57S01 

6FB6  T-13R19 * * T-57S01 

61'11  T-13R14 * * T-57S01 

7E5  T-13R11 * * T-57501 

7G5, 7GB5  T-13R11 * * T-57S01 

7J7, 710  T-13R13 * * T-57801 

A69  T-13R19 * * T-57S01 

A70, A81, A82  T-13R14 * * T-57S01 

A78. A79  T-131112 * * T-57S01 

RUDOLPH WURLITZER CO. (Also see All-American Mohawk) 

SAS  T-13R02 * * T-57S01 

SA6  T-131103 * * T-57801 

SW88  T-131103 * * T-57S01 

SA9I-A, SA120  T-13R06 * * T-57801 

450  T-13R02 * * T-57801 

454  T- 13R11 * T-57S01 

470, 471  T-13R12 * * T-57S01 

480  T-13R13 * * T-57S01 

ZENITH RADIO CORP. 

A. B, C. D  T-13R03 T- 13C29 * * T-57S01 

811(202)  T-131105 T- 13C29 * * T-57301 

CH  T-13R04 * T-57S01 

5S237, 55237AT.... T-13R12 * * T-57S01 

5S250. 55252  T-131112 * * T-57S01 

5S319 (5529) 5S327. T-13R11 * ,* T-57801 

5S330. 58338  T-13R11 * T-57S01 

5S339  T-13R11 * * T-57801 

6A203  T-131120 * * T-57801 

6A223  T- 13R20 * * T-57S01 

6A229  T-13R20 * * T-57801 

6A239  T-13R20 * * T-57S01 

6A241  T-131120 * T-57S01 

613321 (5653)  T-14R39 * T-57S01 

6S27 (5619) 6S28... T-13R12 * * T-57S01 

6S52, 6S53  T-13R12 * * T-57S01 

68128 (5634), 68137 T-13R12 • * T-57801 

6S147, 6S152, 6S157 T-13R12 * • * T-57S01 

6S203 (5638), 6S222 T-13R12 * * T-57801 

6S223, 65229  T-131112 * 

68239. 6S241  T-13R12 * 

* T-57501 

* T-57801 

6S254 (5644)  T- 13R12 * * T-57801 

6S254AT (5644AT). T-13R12 * * T-57S01 

  T-13R01 T- 13C28 * * T-57S01 6S256. 65256AT T-131112 * * T-57S01 

LH, MH  T.131104 * * * * T-57801 68301 ( 5651) 6S306 T-13R11 * * ' * * T-57501 

R H  T-13R04 * * * * T-57301 6S321. 6S322  T-13R11 * * * * T-57801 

WH (2022)  T-13R04 * * * * T-57501 68330. 6S340  T-13R11 * * * * T-57S01 

* None required. § Available upon special order from your distributor. Special Note: The following substitutions are made by many service engineers because of pre-
ferences in mountings and sizes. T-57802, T-13838, T-14s85 in place of T-57S01; T-57A41. T-I3A35 in place of T-33A91; T-57A38. T-13A34 in place of i'-29A99. 
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TdORDARSON REPLACEMENT TRANSFORMER ENCYCLOPEDIA 0 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Contd) 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Contd) 

6S341 (5649)   T-13H12 * * T-57S01 10S443, 105452, 
10S464. 103470, T-17R34 * * T-13S41 

6S361  '  T-13R11 * * T-57S01 10S491 10S492 ( 1005) 

6S362   T-13R12 * * T-57S01 11, 12  T-13R04 * * T-57S01 

68439. 6S469  T-13R20* * T-57S01 12S205, 12S232  T-13R15 * * T-13S41 

7S28, 7S53 (5704)... T-13R13 T-57S01 12S245, 12S265  T-13R15 * * T-13841 

7S232AT (5709AT). T-13R12 * * T-57S01 12S266, 12S267  T-13R15 * * T-I3S41 

7S240  T-13R12 * * T-57501 12S268  T-13R15 * T-13S41 

7S242  T-13R12 * * T-57S01 125345 (1206)   T-13R13 * * T-13S42 

78258  T-13R12 * T-57S01 128370, 12S371  T-I3R13 * * T-13S42 

7S260  T-13R12 * T-57301 12U158 (1203)  T-13R15 T-13C30 * * T-33A91 T-13S41 

7S261  T-13R12 * T-57301 12U159  T-13H15 T-13C30 * * T-33A91 T-13341 

7S323 (5714) 7S342. T-I3R12 * * T-57S01 50, 52, 53, 54  T-13R06 T-13C30 * T-33A91 T-13A36 T-57S01 

75343  T-13R12 * T-57S01 60, 61, 62  T-13R06 T-13C30 * T-33A91 T-13A36 T-57501 

7S363, 7S364  T-13R12 * T-57801 64, 67  T-13R06 T-13C30 * T-33A91 T-13A36 T-57S01 

7S366  T-13R12 * Se T-57S01 70, 71, 72, 73, 77... T-13R06 T-13C30 * T-33A91 T-13A36 T-57S01 

7S432, 75433, 
7S434, 7S449  T-13R20* * * T-57S01 

80  T-13R06 T-13C30 * T-33A91 T-13A36 T-57S01 

91, 92, 103  T-13R06 T-13C30 * * T-33A91 T-57801 

7S450, 
7S458 to 7S462  T-13R20* * * T-57S01 210, 211  T-13R03 * T-57S01 

7S487, 7S4811. 
78490 (5725)  T-13R195 * T-57S01 

8A129  T-13R20 * * T-57S01 

8A147  T-13R20 * T-57S01 

8A154  T-13R20 * * T-57S01 

8A157  T-13R20 * * T-57S01 

8A232   T-13R20 * * T-57301 

8A242  T-13R20 * T-57S01 

215, 216. 217  T-13R04 * * T-57S01 

220, 221   T-13R03 * * T47S01 

225  T-13R04 * T-57S01 

230, 240  T-13H05 * * T-57S01 

241, 244  T-13R05 * T-57S01 

245  T-13R05 * T-57S01 

250, 251, 252   T-13R03 * * T-57S01 

258, 259  T-13R04 * * T-57S01 
8A244  T-13R20 * * T-57S01 

8A262   T-13R20 * * T-57301 

8S129 (5801) 88154. T-13R12 * * T-57S01 

8S359  T-13R20 * T-57S01 

9530, 9S54  T-13R14 * * T-33A91 T-57S01 

9S55  T-13R14 * * T-33A91 T-57S01 

98203 (5905)   T-13H13 * T-57S01 

9S204AT (5905AT). T-13R12 * * T-57S01 

9S232  T-13R13 * * T-57S01 

9S232AT  T-13R12 * T-57301 

9S242   T-13R13 * * T-57S01 

9S244  T-13R13 * * T-57301 

9S244AT  T-13R12 * * T-57801 

9S262, 98263  T-13R13 T-57S01 

95264  T-13R13 * T-57S01 

9S264AT  T-13H12 * T-57S01 

95307 (5907)  T-13H12 * T-57S01 

95324, 9S344  T-13R12 * * T-57S01 

98365 (5906)   T-13R12 * * T-57801 

98367. 98369 

10  T-13R04 * * * * T-57501 520 (2035), 521  T-13R06 T-13C30 -A, * T-67D78 T-67352 

105130 (1004)  T-13R15 T-13C30 * * T-33A91 T-13341 558. 568, 578  T-13H04 * * . * * T-57301 

10S147, 10S153  T-13R15 T-13C30 * * T-33A91 T-13S41 589, 590  T-13R04 * * * * T-57301 

103155, 108156  T-13R15 T-13C30 * * T-33A91 T-13S41 600  T-13R05 * * * * T-13541 

105157. 10S160  T-13H15 T-13C30 * * T-33A91 T-13341 M601  T-13R03 * * * * T-57S01 

260. 261  T-13R03 * * T-57S01 

262  T-13R04 * * T-57301 

268, 269  T-13R04 * * T-57S01 

272  T-13H03 * * T-57S01 

273  T-13H06 T-13C30 * §Special T-57301 

278, 280- 281  T-13R04 * * T-57S01 

288, 289  T-13R04 * * T-57301 

291, 292  T-13R03 * * T-57301 

410. 411, 412, 414.. T-13R06 T-13C30 * * T-17D01 T-13S41 

420  T-13H06 T-13C30 * * T-17D01 T-13S41 

443, 444  T-13R06 T-13C30 * * T-17D01 T-13S41 

472  T-13H04 * * T-57S01 

473  T-13R06 T-13C30 * * T-17D01 T-I3S41 

474, 475  T-13H04 * * T-33A91 T-57S01 

476  T-13R06 T-13C30 * T-17D01 T-13S41 

476B   T-13R06 T-13C30 * * T-33A91 T-57S01 

478  T-13R04 * * T-57S01 

500, 501. 502, 503.. T-13R05 * * T-13341 

514, 515, 516  T-13R05 * * T.13841 
  T-13R12 * T-57S01 

Tropex transformers will stay put on those tough replacement jobs. See page 32. 
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TRANSFORMER SPECIALISTS SINCE 1895 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

TtloR,tbu..tg)N 

MODEL 
First Second First Second 

Power Filter Filter Audio Audio Output 
Trans. Choke Choke Trans. Trans. Trans. 

ZENITH RADIO CORP. (Contd) ZENITH RADIO CORP. (Contd) 

602, 605, 608  T-13R06 T-13C30 * * T-67D78 T-67S52 829, S829 (5701R).. T-13R12 * * T-57301 

611, 612  T-I3R06 T-13C30 * * T-67D78 T-67352 835  T-13R15 T-13C30 * * T-17D01 T-65394 

615  T-13R06 T-13C30 ▪ * T-67D78 T-67S52 845  T-13R12 * T-57301 

616. 618  T-13R06 * * T-13341 3847, 850  T-13R12 * T-57S01 

622, 642  T-13R04 T-13C30 * T-33A91 T-57301 860, 861, 864  T-13R12 * T-57301 

705, 706. 707  T-13R03 * * T-57301 3870, (5702R)   T-13R12 * • * T-57301 

711, 712  T-13R03 * * T-57301 S871 (5703R)  T-13R12 * • T-57S01 

715  T-13R04 * T-33A91 T-57S01 880 ( 1001) ( 1001A). T-13R15 T-13C30 • T-17D01 T-65394 

722. 725, 732  T-13R04 T-13C30 * * T-33A91 T-57301 908, 909  T-13R12 * * T-57301 

750  T-I3R03 T-57S01 935  T-13R15 T-13C30 * * T-17D01 T-13S41 

755, 756  T-13R04 * * T-33A91 T-57S01 945, 950  T-13R12 * * T-57S01 

760. 765, 767  T-13R04 * * T43A91 T-57301 960, 961  T.13R12 * * T-57301 

770, 770B, 775, 775B T-13R06 T-13C30 * * T-33A91 T-57S01 970, 975  T-13R04 T-13C29 * * T-33A91 T-57S01 

777. 780, 788  T-13R06 T-13C30 * T-17D01 T-13S41 980, 985, 990 ( 1201) T-13R15 T-13C30 * T-29A99 T-74D32 T-13341 

805, 806  T-13R12 * * T-57301 1105  T-13R15 T-13C30 * * T-17D01 T-13341 

807, 808  T-13R12 * * T-57301 1117, 1161  T-13R12 * ▪ T-57S01 

809, 814 (5611)  T-13R12 * * T-57S01 1167. 1170  T-13H12 * T-57S01 

815 (5612) 825  T-13R12 * * T-57S01 2038  l'-56R05 T-13C30 * T-67S52 

827, S827  T-13R12 * I'. I ' 7301 2056, 2056-1 i'-13R04 * • * T-57301 

3A 

POWER TRANSFORMERS 
The choice of servicemen in all parts of the world because of the universal adaptability 
to receiver replacement, from both electrical and mechanical considerations. Designed 
to furnish plate and filament voltage requirements of amplifiers, receivers and exciter 
stages of transmitters. Adjustable mounting brackets Fig. 3A permit flush, vertical or 

horizontal mounting. 2B 

Secondary Filament Windings 
Type Pri. A.C. D.C.   
No. V.A. Load Volts M.A. Rect. Fil. Fil. No. 1 Fil. No. 2 Fil. No. 3 

T-13R00 70 275-0-275 70 5V-3A 5V-.5A Ct. 2.5V-10.5 ACt. 

T-13R01 60 325-0-326 40 5V-3A 2.5V-4A Ct. 
T-13R02 60 350-0-350 50 5V-3A 2.5V-7.25A Ct. 
T-13R03 76 350-0-350 70 5V-3A 2.5V-9A Ct. 
T-13R04 115 350-0-350 100 5V-3A 2.5V-12.5A Ct. 
T-13R05 110 350-0-350 70 5V-3A 2.5V-9A Ct. 2.5V-3.5A Ct. 
T-13R06 130 350-0-350 120 5V-3A 2.5V-12.5A Ct. 2.5V-3.5A Ct. 
T-13R07 140 400-0-400 110 5V-3A 2.5V-15A Ct. 2.5V-3.5A Ct. 
T-13R08 105 350-0-360 90 5V-3A 6.3V-3.3A Ct. 2.5V-6A Ct. 
T-13R09 160 375-0-375 180 5V-3A 6.3V-3.3A Ct. 2.5V-6A Ct. 

T-13R11 60 290-0-290 50 5V-3A 6.3V-2A Ct. 
T-13R12 66 350-0-350 70 5V-3A 6.3V-2.5A Ct. 
T-13R13 90 350-0-350 90 5V-3A 6.3V-3.5A Ct. 
T-13R14 115 350-0-350 120 5V-4A 6.3V-4.7A Ct. 
T-13R15 140 375-0-375 150 5V-4A 6.3V-5A Ct. 
T-13R16 180 400-0400 200 5V-4A 6.3V-5.14A Ct. 
T-13R17 86 300-0400 60 5V-3A 6.3V-2.5A Ct. 2.5V-7.5A Ct. 
T-13R18 115 350-0-350 90 5V-3A 6.3/2.5-3.5A Ct. 2.5V-9A Ct. 
T-13R19 45 240-0-240 40 5V-2A 6.3V-2A Ct. 
T-13R20 60 305-0-305 70 5V-2A 6.3V-3.5A Ct. 
T-14R35 260* 60 For use with vibrator operating from 6V battery. 
T-14R39 150* 40 For use with vibrator operating from 6V battery. 
T-17R34 90 300-0-300 125 5V-2A 6.3V-4.8A Ct. 
T-37R70-C 95 350-0450 80 5V-2A Ct. 3V-10A Ct. 5V-2.5A Ct. 
For Sparton Models 235, 689, 693, 600 Series, 737, 931 and other receivers using 
T-56R01 60 326-0-325 70 5V-2A 2.5V-3A Ct. 1.5V-1A 

1.5V-4A 

T-56R02-- 70 350-0450 70 5V-2A 2.5V-9A Ct. 2.5V-1.5A Ct. 
T-56R03 85 350-0-350 106 5V-3A 2.5V-SA Ct. 2.5V-1.75A Ct. 1.5V-5A 2G 3 2% 3% 3946 41546 73% 

1.5V-1A 
T-56R05 115 350-0450 110 5V-3A 2.5V-9A Ct. 2.5V-3A Ct. 2.6V-3A Ct. 2G 3 21546 33Xt 31146 4% 7% 

* D.C. volts to filter AUDIO TRANSFORMERS AND CHOKES LISTED ON PAGES 2 AND 3. 

Mtg. Centers Dimensions 
Mtg.    Wt. 
Fig. Width Depth W. D. H. Lbs 

3A 2% 2% 2% 334 3% 4  
3A 214 2% 2% 2% 3 3% 
3A 214 2% 2% 2%3 3% 
3A 2% 2% 2% 334 3% 4 
3A 2% 3% 3% 3% 3% 5% 
3A 2% 3% 3% 3% 3% 5% 
3A 3 3% 3% 3% 4% 6% 
3A 3 3% 3% 3% 4% 61% 
3A 2% 3% 3% 3% 3% 5% 
3A 3 3% 3% 394 4% 7% 
3A 214 2% 2% 2% 3 3% 
3A 214 2% 2% 3if6 3 
3A 2% 3% 3% 3% 3% 5% 
3A 2% 3% 3% 3% 3% 53% 
3A 3 3% 3% 3% 4% 6% 
3A 3 3% 3% 3% 7% 

3A 2% 2% 2% 3% 3% 4% 
3A 3 3% 3% 3% 4% 5% 
3A 214 2% 2% 2% 3 2% 
3A 214 2% 2% W 6 3 3% 
3C 214 214 2% 2% 3% 2% 
2B 2% 2% 2 2% 1% 
2G 2% 294 354 3% 4% 4% 
2G 2% 314 354 3% 4% 6% 

Kellogg and other 3V tubes.  
5V-.5A Ct. 2G 2% 3 354 3% 4% 5% 

2G 2% 2% 354 3% 4% 6 
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lieRDARsoN REPLACEMENT TRANSFORMER ENCYCLOPEDIA 

This accurate and convenient table has been com-
piled to facilitate choosing the correct output trans-
former. Two types are offered for most tubes: the 

universal type, . which is designed to accommodate a 
wide range of tube and voice coil impedances, and 
the specific duty type. 

TUBE 

UNIVERSAL SPECIFIC 
PLATE TYPE DUTY 

PLATE BIAS PLATE LOAD WATTS TRANS- TRANS-
VOLTS VOLTS M. A. OHMS OUTPUT FORMER FORMER 

1A5G  90 
1C5G  90 

1D8GT  90 

1E7G (1 section)  135 
(2 sections, P-P) S. 136 

1F4, 1F5G  135 

1 G5G   90 
1 G6G  90 

1J6G  135 
1J6G  135 
1N6G  90 

-4.5 4.0 25,000 .115 T-14S83 
-7.5 7.5 8,000 .240 T-13S38t T-14S84 

-9.0 5.0 12,000 .300 T-13S38t 

-4.5 7.5 16,000 .290 T-13S38t T-13S43 
-7.5 *3.5 24,000 .575 T-14S83 

-4.5 8.0 16,000 .310 T-13S38t T-13S43 

8.5 8,500 .250 T-13S38t T-14S84 
*1.0 12,000 .675 T-13838t  

-16.5 7.0 13,500 .450 T-13S38t 
0 *5.0 10,000 2.1 T-13S38t T-81S01 

-4.5 3.1 25,000 .100 T-14S83 
1Q5G, 1Q5GT  90 -4.5 9.5 8,000 .270 T-13838t T-14S84 

1S4  46 -4.6 3.8 8,000 .065 T-13S38t T-14S84 

1T5GT  90 -6.0 6.5 14,000 .170 T-13S38t T-13S43 

2A3 (Single Cl. A)  250 -45.0 60.0 2,500 3.5 T-13S42 T-17S10 
(P-P AB fixed bias) .   300 -62.0 *40.0 3,000 15.0 T-13S41 T-58S72 

(C.H.T., T-15S91) 
(P-P AB self bias). . . 300 -62.0 *40.0 5,000 10.0 T-13S41 T-67S54 

(C.H.T., T-15890) 
250 -16.5 34.0 7,000 3.1 T-13S42 T-13S37 
285 -20.0 38.0 7,000 4.5 T-13S42 T-13S37 
260 -16.5 *34.0 14,000 6.2 T-57S01§ T-67851 
316 -24.0 *31.0 10,000 11.0 T-13S41 T-75875 
375 -21.0 *27.0 10,000 19.0 T-13S41 T-75875 
90 -4.5 9.5 8,000 .270 T-13S38t T-14S84 
90 -4.5 7.6 8,000 .230 T-13S38t T-14S84 
90 -1.5 *1.1 8,000 1.0 T-13838t T-14S81 
260 -45.0 60.0 2,500 3.2 T-13S42 T-17S10 

180 -12.0 22.0 8,000 1.4 T-13S38t T-13S37 
  250 -45.0 60.0 2,500 3.2 T-13S42 T-17S10 

300 0 *17.5 8,000 10.0 T-13S41 T-67S48 

250 self 32.0 7,000 3.7 T-13S42 T-13S37 
260 0 *2.6 10,000 8.0 T-13S41 T-75875 

250 -14.0 72.0 2,500 6.5 T-13S42 T-17S10 

250 -45.0 60.0 2,500 3.2 T-13S42 T-17S10 
325 -68.0 *40.0 3,000 16.0 T-13S41 T-58872 

(C.H.T., T-15S91) 
325 -68.0 *40.0 6,000 10.0 T-13S41 T-67S54 

(C.H.T., T-15890)  
6B5  300 0 42.0 7,000 4.0 T-13S42 T-13S37 

6E6  250 -27.5 *18.0 14000 1.6 T-57S01§ T-13S40 

6F6  250 -16.5 34.0 7,000 3.1 T-13S42 T-13S37 

6G6G  180 -9.0 15.0 10,000 1.1 T-13S38t 
6G6G  135 -6.0 11.5 12,000 .6 T-13S38t  

2A6 (Single Cl. A)  
(Single Cl. A)   
(P-P Cl. A)  
(P-P Cl. ABI)  
(P-P Cl. AB,)   

3Q5GT (Fil. par.)  
(Fil. series)  

4A6G 
6A3   

6A4  
6A6G 

6A6   

6AC5G  
(P-P Cl. B)   

6AL6G   

6B4G (Single Cl. A)  
(P-1' AB fixed bias) .   

(P-P AB self bias)   

6K6G 
6K6G  250 

6L6 (Single Cl. A)  
(Single Cl. A)  
(P-P Cl. At)  

(P-P Cl. AB,) 

(P-P Cl. AB,)  

(P-P Cl. AB,)  

(P-P-Par. Cl. AB,)  

(P-P-Par. Cl. AB2) • • • 

315 

250 
320 
270 

  319 

400 

430 

410 

430 

*Zero signal per plate. t T-14S85 may be used when a transformer with leads is preferred to one with lugs. 
when a transformer with leads is preferred to one with lugs. 

-21.0 25.6 9,000 4.5 T-57S01§ 
-18.0 32.0 7,600 3.4 T-13S42 T-13S37 
-14.0 72.0 2,500 6.5 T-13S42 T-17S10 
-20.0 76.0 2,500 8.0 T-17S10 
-16.6 *67.6 5,000 18.5 T-67S54 

(C.H.T., T-15S90) 
-23.0 *50.0 4,300 25.0 T-17S12 

(C.H.T., T-15S91) 
-26.0 *51.0 6,600 34.0 T-17S13 

(C.H T., T-15S92) 
-20.0 *47.0 5,500 40.0 T-17S14 

(C.H.T., T-15S92) 
-28.0 *60.0 8,300 60.0 T-17S15 

(C.H.T., T-15S93) 
-24.5 *52.0 1,900 120.0 T-17S16 

(C.H.T., T-15S94) 

§ T-57S02 may be used 
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TRANSFORMER SPECIALISTS SINCE 1895 

UNIVERSAL 
TYPE 
TRANS-
FORMER TUBE 

PLATE 
VOLTS 

BIAS 
VOLTS 

PLATE 
M. A. 

PLATE 
LOAD 
OHMS 

W ATTS 
OUTPUT 

SPECIFIC 
DUTY 
TRAN 
FORMER 

6N6G  300 
6N7  300 
6V6 (Single Cl. Al  

(Single Cl. Ai) 
(P-P Cl. AB 
(P-P Cl. AB,)  

o 
o 

42.0 
*17.5 

7,000 
8,000 

4.0 
10.0 

T-13S42 
T-13S41 

T-13S37 
T-67S48 

250 -12.5 44.5 5,000 4.5 T-13S42 
  315 -13.0 34.0 8,500 5.5 T-57S01§ 
  250 -15.0 *35.0 10,000 10.0 T-13S41 T-75S75 

306 -20.0 *50.0 8,000 15.0 T-13S41 T-17S11 
(C.H.T., T-15S90) 

6Y6G  135 
6Y6G  200 
6Y7G  180 
6Y7G  250 
6Z7G  135 
6Z7G  180 

-13.6 58.0 2,000 3.6 T-13S42 T-17S10 
-14.0 61.0 2,600 6.0 T-13S42 T-17S10 
o 
o 
o 
o 

*3.8 
*5.3 
*3A 
*4.2 

7,000 
14,000 

5.5 
8.0 
2.5 
4.2 

T-13S42 
T-57S01§ 
T-13S38t 
T-13S38t 

T-13S42 

T-67S48 
T-13S40 
T-81S01 
T-13S40 

9,000 
12,000 

7A5  110 

7B5  
7B5  
7C5  250 

(P-P Cl. AB,)  250 

10  425 
12A5  100 
12A5  180 
12A7  135 
18  250 
19  135 

25A6  95 
25A7G  100 
25AC5GT   180 

(P-P Cl. B)  180 
25B6G  105 
25L6  110 
31  135 
32L7GT  110 
33  135 
35A5-LT  110 
35L6GT  110 
38  135 
38  250 
41  250 
42  250 
43  95 
45 (Single Cl. A)    250 

(P-P Cl. AB,)  275 
46 (Single Cl. A Triode) 250 

(P-P Cl. B)  400 
47  250 

(P-P Cl. A)   250 
48  96 

(P-P Cl. Ai Pent.) .   125 
49 (P-P Cl. B)  135 
50 (P-P Cl. A)  450 
5006G  135 
50L6GT   110 
52  110 

(P-P Cl. B)  180 
53  300 
59 (Single Cl. A Triode)  250 

(Single Cl. A Pent.)  250 
(P-P Cl. B)  400 

70L7-GT  110 
71-A   180 

(P-P Cl. A.)  180 
79  180 
89  250 -25.0 32.0 

182B/482B  250 -35.0 20.0 
183/483  250 -65.0 20.0 
950  135 -16.5 7.0 
*Zero signal per plate. t T-14S85 may be used when a transformer with leads is preferred to one with lugs. § T-57S02 may be used 
when a transformer with leads is preferred to one with lugs. 

100 
250 

-7.5 

-7.0 
-18.0 

35.0 

9.0 
32.0 

2,500 

12,000 
7,600 

1.4  

.35 
3.4 

T-13S38t 
T-13S42 

T-17S10 

T-13S37 

-12.5 
-15.0' 

-50.0 
-15.0 
-25.0 
-13.5 
,16.5 

45.0 
*35A 

18.0 
17.0 
45.0 
9.0 

34.0 
*5.0 
20.0 
20.5 
27.0 
.2.0 
48.0 
49.0 
8.0 

40.0 
14.5 
40.0 
40.0 
9.0 

22.0 
32.0 
34.0 
20.0 

5,000 
10,000 

10,000 
4,500 
3,300 
13,500 
7,000 

10,000 
4,500 
4,500 
8,000 
4,800 
1,700 
1,500 
7,000 
2,500 
7,000 
2,500 
2,600 
13,500 
10,000 

4.5 
10.0 

1.6 

T-13S42 
T-13S41 

T-57S01§ 
T-13S42 
T-13S42 
T-13S38t 
T-13S42 
T-13S38t 
T-13S42 
T-13S42 
T-13S38t 
T-13S41 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S38t 
T-13S38t 
T-13S42 
T-13S42 
T-13S42 
T-13S42 
T-13S41 
T-13S42 
T-13S41 
T-13S42 
T-57S01§ 
T-13S42 
T-13S41 
T-13S38t 
T-13S41 
T-13S42 
T-13S42 
T-13S42 
T-57S01§ 
T-13S41 
T-13S42 
T-13S42 
T-13S41 
T-13S42 
T-13S42 
T-13S38t 
T-13S42 
T-13S42 
T-13S42 
T-13S42  
T-13S38t 

T-89S74 
T-75S75 

o 
-15.0 
-15.0 
O 
o 

-16.0 
-7.5 

-22.5 
-7.5 
-13.5 
-7.5 
-7.5 
-13.5 
-25.0 
-18.0 
-16.5 
-15.0 
-50.0 
-56.0 
-33.0 
O 

-16.5 
-16.5 
-19.0 
-20.0 
O 

-84.0 
-13.5 
-7.5 
o 
o 
o 

-28.0 
-18.0 
o 

.8 
3.4 
.55 

3.0 
2.1 
.9 
.770 

2.0 
6.0 
2.4 
2.1 
.185 

1.5 
.7 

1.5 
1.5 
.55 

2.5 
3.4 
3.1 
.9 

T-13S39 
T-13S39 
T-13S43 
T-13S37 
T-81S01 
T-13S39 
T-13S39 
T-13S37 
T-67S54 
T-14S82 
T-14S82 
T-13S37 
T-17S1 
T-13S37 
T-17S10 
T-17S10 

7,600 
7,000 
4,500 

T-13S37 
T-13S37 
T-13S3 
T-89S74 
T-67S54 
T-13S37 
T-67S5 
T-13S37 
T-67S51 
T-14S8 
T-58S72 
T-14S81 
T-65S9 
T-17S10 
T-14S82 
T-17S10 
T-81S01 
T-67S48 
T-13S39 
T-13S37 
T-67S52 
T-17S10 
T-13S39 
T-33S99 
T-67S48 
T-13S37 
T-13S39 
T-13S39 

-7.5 
-40.5 
-40.5 
O 

34.0 
*36.0 
22.0 
*6.0 
31.0 
*31A 
52.0 
*50.0 
*1.3 

*55.0 
58.0 
49.0 
43.0 
*1.5 

*17.5 
26.0 
35.0 
*13A 
40.0 
20.0 
*20A 
*3.8 

3,900 
5,060 
6,400 
5,800 
7,000 

14,000 
1,500 
3,000 
8,000 
8,000 
2,000 
1,500 
2,000 
10,000 
8,000 
5,000 
6,000 
6,000 
2,000 
4,800 
8,000 
7,000 

1.6 
12.0 
1.25 

20.0 
2.7 
5.4 
2.0 
5.0 
2.3 
9.2 
3.6 
2.1 
1.5 
5.0 

10.0. 
1.25 
3.0 

20.0 
1.8 
.79 

1.6 

5.5 
6,750 3.4 
4,500 1.35 
4,500 1.8 
13,500 .450 
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Ivu  NNORK UNDER 
these conditions 

0 1° 

umMID 

. . . even if you did, THORDARSON TROPEX transformers 
would give you complete protection against moisture, high humid-

ity and salt air. 
The TROPEX process was perfected for just that purpose. It 

thoroughly impregnates the coil against the corrosive effects of 

adverse weather conditions. 

TROPEX is a special process which may be applied to any 
Thordarson open mounting type transformer or choke. It is especi-
ally adaptable to fine wire audio transformers and chokes but is not 
ordinarily recommended for power transformers nor for encased 

types. 
The additional cost for THORDARSON TROPEX transformers 

is surprisingly small. The following table has been compiled to 
enable you to easily determine this price increase by referring to 

the weight of the transformer as listed. 
When ordering TROPEX add an "X" to the regular type num-

ber. For example, T-13S38-X is the TROPEX equivalent of T-13S38. 

WEIGHT OF TRANSFORMER 

Up to Y8 lb. 

ADD TO LIST PRICE 

25c 

From 1 lb. to 17A lbs. 

From 2 lbs. to 27/t lbs. 

From 3 lbs. to 47/1 lbs. 

From 5 lbs. to 6% lbs. 

Over 7 lbs. 

30c 

50e 

65e 

75e 

13e per lb. 

TROPEX REPLACEMENT AUDIO TRANSFORMERS 

Type 
No.  

T-13A34-X 
T-29A99-X 
T-13A35-X 
T-33A91-X 
T-13A36-X 
T-78D46-X 
T-17D01-X 

Application 

10,000 ohm plate to single grid 
10,000 ohm plate to single grid 
10,000 ohm plate to P.P. grids 
10,000 ohm plate to P.P. grids 
P.P. 10,000 ohm plates to P.P. grids 
Single 30 to Class B 19, 1J6G, or 30's 
Single 6F6 etc., to 2-6F6, etc.  

TROPEX FILTER CHOKES 

T-13C26-X 8 Hy at 40 M.A. 530 ohms D.C. 
T-13C27-X 10 Hy at 40 M.A. 475 ohms D.C. 
T-13C28-X 10 Hy at 65 M.A. 460 ohms D.C. 
T-13C29-X 9 Hy at 85 M.A. 250 ohms D.C. 
T-13C30-X 8 Hy at 150 M.A. 200 ohms D.C. 
T-18C92-X 22 Hy at 35 M.A. 405 ohms D.C. 
T-14C61-X 7 Hy at 55 M.A. 200 ohms D.C. 
T-14C62-X 8 Hy at 55 M.A. 250 ohms D.C. 
T-14C63-X 8 Hy at 55 M.A. 300 ohms D.C. 
T-14C64-X 10 Hy at 55 M.A. 350 ohms D.C.  

TROPEX OUTPUT TRANSFORMERS 
Single 6F6, 42, 2A5 etc. to voice coil 
Single 45, 1-2A5 etc. to voice coil 
P.P. 6F6, 42, 2A5 etc. to voice coil 
P.P. 45, 71A, 43 etc. to voice coil 
Class B 19, 1J6G, 30's etc. to voice coil 
Single 1F4, 1D4, 1F5G etc. to voice coil 
Single 6F6, 2A5 etc. or P.P. 45, 71A etc. 

to voice coil 
Single 25L6 etc. to voice coil  

T-13S37-X 
T-13S39-X 
T-13S40- X 
T-33S99-X 
T-81S01-X 
T-13S43-X 
T-14 S81-X 

T-14S82-X 

TROPEX UNIVERSAL OUTPUT TRANSFORMERS 

T-13S38-X 
T-57S01-X 
T-57S02-X 
T-13S41-X 
T-13S42-X 

Any single tube or P.P. tubes 
to voice coil 
Any P.P. tubes to voice coil 
Any single tube to voice coil  

THORDARSON ELECTRIC MFG. COMPANY 
500 West Huron Street, Chicago 

Distributed by 



TtIORDARSON Oscilloscope 
"teuild gL Voivaelt" 

Using the NEW 913 CATHODE-RAY tube 

NSITY rocuS 

VERTICAL. 
AMPLIFIER 

H O RrR ONTAL 
POSITION 

HORIZONTAL 
AMPLIFIER 

SWEEP 
FREQUENCY 

VERTICAL 
POSITION 

VERNIER 

A Complete Quality Instrument 

at Surprisingly Low Cost 

All the Features Found in Higher Priced and Larger Oscilloscopes 

1 —Intensity control. 

2—Focus control. 

3—Horizontal centering control. 
4—Vertical centering control. 

5—Self-contained linear sweep 
covering frequencies from 20 
to 12,000 cycles in 5 ranges. 

6—Vernier control of sweep fre-
quency. 

7—Sweep lock- in control for 
absolute synchronization of 
sweep frequency with signal 
frequency. 

8—Sweep amplifier stage. 
9--Signal amplifier stage. 
I 0-60 cycle and external sweep. 
11—Provides for "Single" or 

"Double image" R. F. align-
ment. 

1 2—Panel selector switch for lin-
ear, 60 cycle or external 
sweep. 

1 3—On and off panel switch for 
vertical amplifier. 

14—Optional Thordarson panel 
with all control positions 
marked. 

15—Optional lens for magnifica-
tion of figure. 
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THORDARSON FOUNDATION UNIT AND ACCESSORIES 

T-I IK99 Foundation Unit )Consists of punched chassis, panel, light shield, etched 
panel, ventilated cabinet and 2- magnifying lens with retainer ring, and 
complete circuit with constructional and operating data). In addition to 
the foundation unit, one T-92R33 power transformer [see below) and one 
T-74C30 filter choke are required. 

THORDARSON TRANSFORMERS AND CHOKES 

I T-92133 Power Transformer 
I T-74C30 Choke _   

913 CATHODE RAY OSCILLOSCOPE 
CONTROLS 

Number Ohms 
R-I soomoo 
1-22 500.000 
R-2 1.000.000 
R- I0 100.000 
R-I I 100.000 
R- I2 50.000 
R- I3 75,000 

1000.000 R- I4 
S-I 
S-2 
S-3 

List 
Price 

, $ 12.50 

List 
Price 

 - 4.00 
I ta 

List 

TYPe Price 
Potentiometer (Central/kb #70203 or equivalent)..----41.00 
Potentiometer (Centralab #70203 or equivalent).______ 1.00 
Potentiometer (Centralab #72116 or equivalent)______ 1.00 
Potentiometer (Centralab #72104 or equivalent)_-__ 1.00 
Potentiometer (Centralab #72104 or equivalent)........._ 1.00 
Potentiometer (Centralab #72103 or equivalent)  1.00 
Potentiometer with switch (Centralab .#62111 w equiv-

Potentiometer (Centralab #72I32 or equivalent)______ 1.00 
2-pole, 2-position switch (Centralab # 1405 or equivalent) 1.1S 
2- pole, 3- position switch (Centralab # 1405 or equivalent) 1.15 
1-pole, S-position switch (Centralab # 140I or equivalent) 1.1$ 

Number Ohms Watts. 
R-3 5,000 
R-4 5,000 
R-20 5,000 
R-5 500,000 
R-6 500.003 
R-7 2,000,000 
R-8 2,000,000 
R-9 75,000 
R- I5 50,000 
R-16 750.000 
R- 17 40,000 20 
R- I8 8,000 
R-19 030 
R-2I 200 

ci!cu 0,01  

GO 

RESISTORS 

Type 
.RC. or equivalent  
.R.C. or equiralent 
.RC. or equivalent.  
.RC. or 
.RC. or equivalent  
.RC. or equivalent 
.RC. or equivalent  
. . . or equivalent  ............ .......... 
.R.C. or equivalent 
R.C. or equivalent tolerance 5%  
.R.C. or equivalent  
.RC. or equivalent  
Electrad AS or equivalent. 
I.R.C. or equivalent  

EJT 

List 1 
Price 4 

.20 
jo 11 
.20 9 
20 1 
.20 24 
20 1 
.20 4 
.20 4 
.20 3 
20 1 
.75 
.20 
.so 
.20 
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EXTERNAL SYNC. 

1 Type 113 
1 Type I-V 
2 Tyre 617 
1  Type 885 
I Type 6X5 

CONDENSERS List 
Number Mfds. Voltaic Type Prke 
C- .i 400 Aerovox 484 or equivalent..----.-----------_---.---- .20 
C-4 .1 400 Aerovox 484 or equivalent - .20 
C-S .1 400 Aerovox 484 or eouivalent__________-__.__- .20 
C-6 .1 400 Aerovox 484 or equivalent_______________- .20 
C-I8 .1 403 Aerovox 484 or equivaleat------------ le 
C-2 .003 200 Aerovox 284 or CCIOivalent....--....---------- .14 
C-3 .003 200 Aerovox 284 or equivalent__________----- .14 
C-7 8 525 Electrolytic (Aerovox GLSS or equivalent)_.-- 1.05 
C-8 8 525 Electrolytic Aerovox GLS5 or equivalent).______-_ 1.05 
C-9 8 525 Electrolytic Aerovox GLS5 or equivalent) -_ 1.05 
C- I0 8 250 Electrolytic Aerovox GLS250 or equivalent) _____ .95 
C-I 1 25 25 Aerovox PB25 or equivalent)   .65 
C-12 .5 400 Aerovox 484 or equivalent 35 
C-I3 .5 400 Maximum Tolerance -+- 10% Aerovox or equivalent) .35 
C-14 . 13 400 Maximum Tolerance -I- 10% Aerovox or equivalent) .25 
C- IS .04 403 Maximum Tolerance -+- 10% Aerovox or equivalent) . 15 
C-16 .007 400 Maximum Tolerance 4- 10% Aerovox or equivalent) .60 
C-17 .0014 400 Maximum Tolerance -t 10% Aerovox or equivalent) .30 

MISCELLANEOUS PARTS List 
Price 

2 Metal tube grid caps @ 2c each_ -   
4-prong Socket ( for I-V tube) (American Phenolic or equivalent)______ . 11 
5-prong Socket (for 885 tube) (American Phenolic or equivalent)..._._. . 11 
Octal Sockets (for 2-6.17, 6X5, 913 tubes (American Phenolic or equiv-
alent) @ I4c each .56 
11/4 " bar knobs @ ISc each __- - 1 65 
5- lug resistor mounting strips @ 8c each (Cinch # 1550)........._-_- .72 
2-lug resistor mounting strip @ 4c each (Cinch #1520)  .04 
%" 6-32 nuts, screws, and lockwashers 
A.C. line cord and plug______ --........-
Pin jacks @ 9c each _ 
Pin jack plugs @ 9c each.   
Br Grommets @ 3c each-_-___-_---- ...... _-_-_-_-_-- .09 
le Grommet .03 

NOTE ; inc brands and types specified in the parts list were used in the orig-
inal laboratory models. Parts of equivalent quality may be substituted except 
where physical limitations prohibit. 

TUSES Net 
Price 

Tube---    __.14.00 
Tube   54 
Tubes @ 72c each  1.44 
Tube   2.00 
Tube   .10 
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USING THE OSCILLOSCOPE 

OSCILLATOR 

ky To RE 

s s 5 TO II 

111 .11 
TTTTT 

o CIS [' II ris r. • •, 

Highest quality standard parts are used throughout. An 
accurately planned foundation unit with explicit instruc-
tions enable the builder to complete a perfectly engineered 
instrument, a professional job, at a surprisingly low cost. 
Small overall size-63/4 x101/2 x 5-A- makes it a handy port-
able unit for the serviceman. It fits neatly into the amateur 
station cabinet or 51/4° x19 relay rack. Large panel open-
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ing with a funnel shaped shield tapering off to the tube, 
and a 2" magnifying lens produces a large, clear image. 

These practical features together with important technical 
advantages rate the Thordarson oscilloscope high in qual-
ity, dependable in performance and low in cost. Be 
satisfied with only the best. Get a Thordarson foundation 
unit and "build your own." 

THORDARSON ELECTRIC MFG. CO. 
500 W. HURON ST., CHICAGO, ILL. II 
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