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Thordarson Engineers Who Collaborated
on This Guide

]. DOUGLAS FORTUNE
Sales Engineer for Amateur
Field
wW9ouvC

Started in radio in 1924
with Reinartz Receiver using
a single UV-199. Built his
first transmitter consisting of
a test oscillator modulated
by a pair of 45's. A licensed
Amateur actively operating
under the call of WIUVC.

Attended St. Joseph's Col-
lege and studied electrical
engineering at the Chicago
Technical College. Engaged
in laboratory and engineer-
ing work for several large
radio manufacturers—among
them Zenith, Steinite and
Majestic —b e fore joining
Thordarson’s technical staff.

-
A)

R. E. DAVY
Sales Engineer
WIGKU

Designed custom-built ra-
dios as early as 1920. Then
included short-wave receiv-
ers and amateur transmit-
ters. ARcquired license under
call letters WIGKU in 1927.
Was one of the pioneers in
Class "'B” modulation and
cooperated with Thordarson
engineers in designing and
testing their first Class “B”
modulation transformers,
Joined Thordarson’s technical
staff in 1933 and assisted in
the design and development
of the present Thordarson
line of transmitting compo-

nents.

LOUIS ). FOHR, JR.
Sales Engincer
W9DCQ

First experience in radio
on an old rejected Helix
discarded from an old spark
transformer. Later constructed
a small receiver and trans-
mitter with V.T.12 tubes.
Found D.X. fine business on
200 meters with § watt
power, could work al-
most 100 miles if weather
permitted.

Founder member of the
Chicago Radiofone Club back
in the early 20's. Helped
construct the first 250 watt
C.W. set at Synton and later
a new high power modern
rig at the University of
1llinois

Has had a wide experi-
ence in designing equip-
ment and components for ra-
dio transmission including
test equipment.
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WILFRED C. HOWE
Chicf Engincer
WOUVP

A licensed amateur with
call letters WSUVP. His
hobby in the amateur field
is five meter work. Also
confesses to another “Ama-
teur’’ weakness in the photo-
graphic field.

Specializes in the develop-
ment of high gquality audio
systems and components.
Also, audio compensating
and equalizing apparatus.
Had the interesting exper-
ience of designing the 500
watt Class A audio sysiem
used in the Ford Building
at the Chicago World’s Fair
of 1934.

A.D. MAYO, JR.
Engincer
w4CBD

First Amateur call letters
were 5DF, issued in 1924.
Later SAHU, SAIY, W4ACU,
W4CBD. Graduated from
Alabama Polytech in 1933
where he was active in the
Radio Club and the club
station, W4AQ. This station
was one of the oldest in the
country and was formerly
SXA of early spark fame
Followed Ham Radio through
its development — from «
UVv202, 5 watter with raw
a.-c. on the plate to chemi-
cal rectifiers, master oscil-
lator, p. a. arrangements,
crystal control, phone and 1
KW input. Had designed
special equipment such as
ultra high frequency port-
able radiotelephone equip-
ment, diathermy machines,
and amateur equipment.
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L. A. STINEMAN
Engineer
WOIEYU

Took up radio about 1921,
as proud owner of a large
green Duck Co. loose coupler
and crystal detector. Later,
after installing one of the
original audiotron 2-tilament
detecters, heard some out-of-
town sparks and decided to
go on the air. Started in
1923 with call letters 8 BYL
in Detroit with a 14" spark
coil, with a top range of
2Y, miles. Operated various
CW and phone transmitters
in Chicage as 9EHY, later
WI9EYU. Also operated
WIEYU in Lafayette, Indiana,
while attending Purdue Uni-
versity. Spent one season
after leaving school as oper-
ator at KDXT on the Great
Lakes.
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THORDARSON

FOREWORD

This guide is offered as a practical work-book to
aid the builder and operator of amateur trans-
mitters. It represents the effort, knowledge and
experience of the Thordarson engineering staff,
many of whom are active amateurs. The actual
censtructional information is supplemented by val-
uable data on the latest tubes, transformers and
circuits. Much of this data has never before been
published, especially the material on class B
drivers and driver ratios. The circuits and tables
cover the latest tubes and incorporate the most
modern principles of engineering and design.

The material contained in the technical data
section is of a fundamental nature and the prin-
ciples involved will be as sound for use with later
developments as they are for presert equipment.
For 43 years Thordarson has been a leader in the
electrical industry, known the world over for the
production of high quality transformers and as a
source of dependable information. In keeping with
the responsibility resulting from such a reputation,
each circuit shown has been tried and tested.
Such careful preparation means that you may

rely upon this manual to give you the finest avail-
able guidance in the construction of your trans-
mitter.

Transmitters are shown which range from a kilo-
watt down to the smallest and simplest model
suitable for beginners.

A valuable feature of the guide is the conveni-
ence in the arrangement of the complete informa-
tion pertaining to each transmitter. Starting with
rack views of the transmitter and general informa-
tion with relation to it, each transmitter description
progresses through individual unit photographs,
coil data, circuit diagram and parts list on imme-
diately succeeding pages.

We are justly proud of this book and we offer
it to you with the sincere wish that it will help
you with your transmitter problems. If you have
any problems or questions of a technical nature,
do not hesitate to write our Engineering Depart-
ment; the benefits of 43 years’ experience in the
transformer business are yours as part of the
service which is offered to its customers by the
Thordarson Electric Mfg. Company.
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Here is a conservatively rated trans-
mitter 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 asso-
ciated 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 provided 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 amplifier and all doubling should
be done in the preceeding low powecr
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 vcltage
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 desir-
able, both from the standpoint of conveni-

ence and performance, to place the low
level speech stages some distance from

the transmitter. The impedance of the
speech input is 500 ohms and the level
approximately zero db. The first stage
consists of a pair of 6F6's, triode con-
nected, which provide ample grid swing
for the 845's. The 845 drivers operate at
1250 volts, and the necessary bias is ob-
tained from a resistor 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 overlooked
is the installation of an underload and
two overload relays.

The underload relay is so connected
that the class C current must be 250 M.A.
before the modulator plate supply 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 modulators. If the current
of either the class C stage or the buffer
should become excessive, the overload
relay will automatically turn off all plate
supplies. Another overload relay is in-
stalled in the modulator plate supply, how-
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ever this relay controls only the modu-
lators. In order to simplify operation,
relays are also used to control the fila-
ments 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 extend-
ing the light leads connected to the selay
switches.

The correct bias for the 822 modulators
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 entirely satisfactory.

The pre-amplifier is shown on page 6.
It is mounted in a metal cabinet and if
remote control is desired the filament and
plate relay switches may be mounted on
this panel.

Extreme care should be taken in making
adjustments on this transmitter: the veolt-
ages are dangerous and may easily cause
a fatal shock.




1000 Watt Transmitter

(Continued)

R. F. POWER AMPLIFIER BUFFER EXCITER UNIT
Chassis: 17" x 17” x 3”; Panel: 19%4” Chassis: 17” x 10” x 1”; Panel: 1534” Chassis: 17” x 10" x 3”; Panel: 10'2"

BIAS AND EXCITER POWER SUPPLIES R.F. POWER SUPPLY
Chassis: 17" x 13" x 3”; Pcnel: 10%2” Chassis: 20” x 15" x 3%"”; Panel: 14"

DRIVER AND SPEECH DRIVER AND SPEECH POWER SUPPLY CLASS B MODULATOR
Chassis: 17" x 10" x 3”; Panel: 132" Chassis: 17” x 12” x 3”; Panel: 12" Chassis: 13”w. x 1312"d.; Panel: 194"

TRANSMITTER GUIDE



1000 W att

Transmitter

(Continued)

MODULATOR POWER SUPPLY PRE-AMPLIFIER CHASSIS AND ASSEMBLY

Chassis: 20” x 15” z 314”; Panel: 14”7 Chassis: 17” x 10” x 3”; Case: 19” x 13" x 8%"

1
COIL DATA o T ges s Hh 865 Sl
-rf [ -— ,—‘\ §,> -
- LT & p— <
BAND 160 so } 40 20 10 EUINA S (\Lvol\\." NG S
- * — — — |R,{ L " Flans § b aud I -
. — S ¢ TSTF
L1, L2, L3, L4| 40T #18 | 26T #16 | 12T #16 8T #16 \ 3T #16 T ] jR‘Q-I‘ 12T ¢
- me] T EigpE =S 2 |
LS, L6 36T #16 | 34T #16 | 22T #16 | 16T #14 4T #14 TG SN % ) |21
4%~ Diam. | 2% Diam. | 27" Diam. | 2% Diam. | 27" Diam. | © :) s\
R Rl R i pyeores ICISE R R ) PR
L7 42T #14 30T #10 20T #10 10T #10 4T #'10 L\ ‘ <
51" Diam. | 4'g” Diam. 3% Diam. | 3Ys” Diam. 3%” Diam. =
77777 — —_— - —_— — Fa— : :\ P!
3
Link for 4T #18C.C. | 3T #18C.C. | 2T #i8C.C. | 2T #18C.C.| 2T #18C.C. ‘,:,g/
L3, L4,L5,L6 l ] S
n S
— — = = — — T2
L1, L2, L3 wound on 112" Dlam wmdlng length 13/4 L4 wound on 134” Diam. 2ded ¢l 0 g
windmg length 2”. Winding length of L5, L6, 412" Wmdmg length of L7, 6%2". >t} N & poe
1 00Q 440004 ¢ =4
PARTS LIST o o
RESISTORS T3 T-11F51 C-12 .001 mid., 1000 vclt mica C-32 2 mid., 3000 volt
R-1 50,000 ohms, 1 watt T-1 T-15R6D C-13 .001 mid., 1000 volt mica C-33 2 mid., 3000 volt
R-2 200 ohms, 10 walts T-5 T-16F11 C-14 0001 mfd., 1000 volt mica C-34 2-mid., 2000 volt
R-3 10,000 ohms. 1G watts T-6 T-i5P11 C-15 .001 mid., 1000 volt mica C-35 2 mid., 2000 volt
R-4 200 ohms, 10 walts 7.7 T-11F54 C-16 .001 mfd., 1000 volt mica C-36 8 mid., 450 volt Elect,
R-5 10,000 ochms, 10 watts T-8 T-15P21 C-17 .001 mid., 1000 volt mica C-37 8 mid., 450 volt Elect.
R-6 50 ohms, 10 watts -9 °T-11F54 C-18 .00l mid., 1000 volt mica C-38 .001 mid., 1000 volt mica
R-7 5,000 chms, 25 watts T-10 T-153P21 C-19 .001 mid., 1000 volt mica METERS
R-8 2.000 ohms, 25 watts T-11 T-16F09 C-20 .001 mid., 1000 volt mica . 7
R-9 2.000 ohms, 50 watts T-12 T-15P15 C-21 .00l mid., 5000 volt mica L st N
R-10 10,000 ohms, 5G watts 1.13 T-15R03 C-22 .00l mfd., 1000 volt mica i e A
R-11 1000 ohms, 75 watts T-14 T-16F16 C-23 .001 mfd., 1000 velt mica MA-3 0-1 g M.A.
R-12 25,000 ohms, 50 walts T-15 T-11F51 C-24 .001 mid., 1000 volt mica A 0-100 M.A.
R-13 100,000 ohms 200 watts T-16 T-15A67 C-25 .001 mid., 10,000 volt mica MA-S 0'508 M.A.
R-14 100,000 ohms, 260 watts T.17 T-15D76 ¢-26 .001 mifd., 1000 volt mica % A'g 3'320 %-g-
R-15 50,000 ohms, 10¢ watts T-18 T-68D19 C-27 .001 mid., 1000 vot mica MA.8 0'750 MA.
R-16 500 ohm, 25 Watt T Puad T-13 T-11M78 C-28 16 mid., 450 volt Elect. :
R.17 750 ohms, 10 watts CHOKES C-29 2 mid., 1000 volt R. F. CHOKES
R-18 2000 ohms, 50 watts CH1 T-15C36 €-30 2 mid., 1000 volt RFC-1, 2, 3, 5 125 M.A.
VARIABLE CONDENSERS CH-2 T-15C36 C-31 2 mid., 3000 volt RFC-4, 6 600 M.A.
C-1 150 mmid., Receiving type CH-3 T-15C45
gg :%gg mmgg-. geceivinq type gg“* }'-ig‘ézg PRE-AMPLIFIER PARTS LIST
- mmid., Receiving type -3
C-4 150 mmid., 3000 volt spacing CH-6 T-15C39 ol Mtgoﬁggms’l’:“s R-6 500,000 ohm > watt
C-5 *100 mmid., 6000 volt spacing ~ CH-7 T-15C45 % 9 o volt paper R-7 500,000 ohm Vol. Control
G *200 mmid.. 3000 voit spacing CH.8 T-15C36 C-2 .1 Mid. 400 volt paper R-8 500,000 ohm !, watt
C-7 +200 mmid., 7500 volt spacing ~ CH-9 T-15C36 gi é"&%i 4523 volt _Elect. R-9 2000 ohm 1 watt
X X - 0 volt Elect. R-10 20,000 ohm 1 watt
*DUAL TYPE: CAPACITY AND CH-10 T-15C45
VOLTAGE RATING RELAYS C-5 .1 Mid. 400 volt paper R-11 50,000 ohm 1 watt
PER SECTION Rel 18 C6 10 Mid. 25 volt Elect. R-12 250,000 ohm 1 watt
NC1 S L Relay 2 SPST C-7 .1 Mid. 400 volt paper R-13 2000 ohm 1 watt
NC-2 See notte in copy R:ng 5 Overioad C-8 8 Mid. 450 volt Elect. R-14 50,000 ochm 1 watt
NG T8 mmid.. 8000 volt Relay 4 Underload C-9 8 Mid. 450 volt Elect. R-15 10,000 ohm 25 watt
NC4 13 mmid. 12,000 volt Relay § Overload (S0 O L, S MO e TRANSFORMERS
NC-5 13 mmid., 12,000 valt FIXED CONDENSERS R-1 5 Meq. 4 watt o
THORDARSON COMPONENTS C-8 .Gl mid., 1000 volt mica R2 5 Meq. /s watt T-2 T-70R78
TRANSFORMERS: C-9 .061 mid., 1000 volt mica R-3 100,000 ohms 1 watt CHOKES
T-1 T-16F17 C-10 .001 mifd., 1000 volt mica R4 100000 ohms 1 watt CH-1 T-13C26
T-2 T-16F15 C-11 .6001 mfd., 1080 volt mica R-5 500,000 ohm Vol. Control CH-2 T-13C26

TRANSMITTER GUIDE




34iNS YILIIWSNVYL

(panutuo))

12)31wsuel| 3e A\ 000}




500 Watt Transmitter

This is an extremely simple and efficient
transmitter employing a minimum number
The trans-
mitter utilizes the Pierce crystal oscillator in
which a tuned tank circuit is unnecessary.
The 6L6 operates either as a straight buffer
or as a frequency multiplier. Whenever
harmonic operation is desired the 6L6
should be operated as a frequency multi-
plier and the 804 as a straight buffer. It
was found necessary to neutralize the 6L6
not because of oscillation but due to the
sharp increase in crystal current which
occured whenever the 6L6 was apercted
as a straight amplifier. However, reutrali-
zation is not necessary if the 6L6 s used
as a doubler. This neutralizing condenser
may consist of two pieces of twisted wire.

of tubes and tuned circuits.

Only two power supplies are used for
the entire transmitter: a 1250 volt unit
supplies the final, the buffer, and the class

- R. F. Power Amplifier

- Exciter Unit

«——— Speech Amplifier and Driver ———

<~~~ Modulator and Low Voltage ———
Power Supply

- High Voltage Power Supply

B modulators; and the 400 volt supply
serves the balance of the transmitter.
Whenever a class B modulator and an R.F.
amplifier are operated from a common
power supply an extra filter choke and
condenser should be used between the
point from which the modulator plate sup-
ply is taken and the R.F. supply. This
extra filter is necessary to smooth out the
variations which are caused in the power
supply by the class B modulators. This
choke and condenser also provide extra
filtering for the R.F. The single section
filter is sufficient for the class B modu-
lator, since any ripple is effectively bal-
anced out in the push-pull circuit. A large
condenser should be used at the modulator
supply in order to supply peak currents
of short duration.

Since the output of the oscillator is rich

in harmonics, care should be taken that

TRANSMITTER GUIDE

the 6L6 tank circuit is tuned to the desired
harmonic. A calibrated absorption type
wavemeter is extremely helpful in deter-
mining whether or not the tank is tuned
to the right frequency. At no time should
the plate voltage on the 6F6 be greater
than 200 volts, or the screen voltage greater
than 100 volts. The screen voltage on the
6L6 should be limited to 250 volts, because
higher values cause the plate current to
climb. There is no bias supply of any
kind necessary since the 805's and the
ZB-120's are zero bias types and the
necessary bias for the 804 is obtained from
a resistor in the grid circuit. The Ilink
coupling between the 804 and the final
should be adjusted until the final grid
current is 120 M.A. under load. The secord-
the T-64M24 modulation
former should be connected in parallel in

aries of trans-

order to properly match the load.




500 Watt Transmitter

(Continued)

. P(,).WE}E" AMSLIFIER . EXCITER UNIT
Chassis: 17" x 12” x 2”; Panel: 1534 Chassis: 17 x 10” x 3”; Panel: 124"

SPEECH AMPLIFIER AND DRIVER MODULATOR AND LOW VOLTAGE POWER ‘SUPPLY
Chassis: 17” » 6” x 3”; Panel: 10V2” Chassis: 17” x 12” x 3”; Panel: 1214”
COIL DATA
T f
Band 160 80 40 20 10
L1 : 40T =18 ] 26T #16 | 12T %16 8T =16 I 3T =16

|
| |
| —

L2 and L3 | 40T =18 26T =16 12T #16 8T #16 3T =16

. | o |
36T =6 | 34T %16 | 22T #16 | 16T #14 | 4T =14

I
|
L4 48" Diam. | 278" Diam. | 278" Diam. } 27" Diam. | 278" Diam.
|
Link for AT #'8 3T 18 2T =18 | 2T #18 2T #18
L2 and L3 Cc.C C. C | C. C ‘ C.C. | C.C.

L1 wound on 1%2” diameter winding length 133”. Center tapped. L2 and L3
wound on 133" diameter winding length 2”. L3 Center tapped. L4 winding HIGH VOLTAGE POWER SUPPLY

' "
EREL O Chassis: 17" x 14" x 2”; Panel: 14"

TRANSMITTER GUIDE



[HORDARSON 500 Watt Transmitter

(Continued)
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PARTS LIST
RESISTORS C-3 *200 mmid., 2,000 volt spacing  I-13 T-75D10 C-25 2 MFD., 600 volt
R-1 50,000 ohms, 10 watt C-4 "200 mmid., 3,000 volt spacing T-14 T-64M24 C-26 2 MFD., 600 volt
R-2 250 ohms, 10 watt C-27 2 MFD., 2,000 volt
R-3 25000 ohms, 50 watt, Var. ‘DUAL TYPE: CAPACITY AND FIXED CONDENSERS C-28 2 MFD., 2,000 volt
R4 50,000 ohms, 10 watt VOLTAGE RATING PER SECTION  C-5 .00015 MFD., 1,000 volt micd .9 19 MFD., 25 volts Elect.
R-5 100 ohms, 10 watt NC-1 See note in copy C-6 .01 MFD., 1,000 volt mica C-30 8 MFD., 450 volts Elect.
R-6 15,000 ohms, 10 watt NC-2 12 mmfd., 4,500 volt spacing C-7 .01 MFD., 1,000 volt mica C-31 .1 MFD., 400 volt paper
R-7 1,250 ohms, 50 watt NC-3 12 mmfd., 4,500 volt spacing ~C-8 .01 MFD., 1,000 volt mica C-32 10 MFD., 25 volt Elect.
R-8 50,000 ohms, 100 watt, Var. C-9 .001 MFD., 1,000 volt mica C-33 .1 MFD., 400 volt paper
RO 750 ohms, 10 watt THORDARSON COMPONENTS C-10 .001 MFD., 1,000 volt mica C.34 8 MFD., 450 volt Elect.
R-10 5 MEG. 14 watt Transformers: Chokes: C-11 .001 MFD., 1,000 volt mica
R.11 2.250 ohms, 1 watt T-1 T-61F85 CH-1 T-75C51  C-12 .001 MFD., 1,000 volt mica METERS
R.12 250,000 ohms, 1 watt T-2 T-64F35 CH-2 T-75C51 ~ C-13 .0001 MFD., 1,000 volt micd  Ma.1 150 M.A.
R-13 500,000 ohm, Vol. Control T-3 T-64F14 CH-3 T-72C16  C-14 .001 MFD., 1,000 volt mica MA-2 250 M.A.
R.14 2,000 ohms, 1 watt T-4 T-63F99 CH-4 T-64C10  C-15 .0001 MFD., 1,000 volt mica  MA.3 150 M.A.
R.15 20,000 ohms, 1 watt T-5 T-84P60 CH-5 T-74C30  C-16 .00l MFD., 1,000 volt mica MA-4 500 M.A.
R-16 50.000 ohms, 1 watt T-6 T-64F33 C-17 .002 MFD,, 1,000 volt mica MA-5 750 M.A.
R-17 500 ohms, 1 watt T-7 T-70P33 C-18 .002 MFD., 1,000 volt mica R'F. CHOKES
R-18 5,000 ohms, 10 watt T8 Toarid G20 1001 MED.. 5000 volt mice  RFC. 125 MA
B2 A €21 10001 MFD., 1,000 volt mica  RFG2 125 MA.
VARIABLE CONDENSERS T-10 T-61F8S C-22 .006 MFD., 1,000 volt mica RFC-3 125 M.A.
C-1 *100 mmid., 1,000 volt spacing  T-11 T-90A04 C-23 .006 MFD., 1,000 volt mica RFC-4 125 M.A.
C-2 100 mmid., 4,500 volt spacing  T-12 T-30A05 C-24 .001 MFD.. 5,000 volt mica RFC-5 660 M.A.

o TRANSMITTER GUIDE



400 Watt Transmitter

The compact construction of this trans-
mitter will lend itself to those conditions
where operating space is at a premium,
and where neat appearance and attrac-
tiveness are important features. Although
small the power input is con-
servatively rated at 400 watts, and an
additional panel is provided for the addi-
tion of extra equipment. The transmitter
as originally designed was intended for
10 and 20 meter operation; however, ef-
ficient operation on other bands may be
obtained simply by changing coils.

A 40 meter crystal is recommended for
both 20 and 10 meters and in both cases
the 807 doubler tank is tuned to 2C
meters; the RK-20 is used as a doubler
for 10 meters only. Since sufficient final
grid current was obtained with capacity
ccupling, it was deemed unnecessary te
use link coupling which, due to the smail
size of the R.F. unit would tend to compl.-
cate the layout.

in size,

R. F. Unit

- Speech Amplifier
and Driver

Class B Modulator
and Low Voltage Power Supply

High Voltage
Power Supply

Phntos courtesy of Popular Mechanics Magazine

The crystal oscillator utilizes the Pierce
circuit. If this transmitter is used on bands
other than 20 and 10 so that the 807 tank
is tuned to the crystal frequency, the 807
should be neutralized to reduce the crystal
current at resonance. The neutralizing
voltage may be obtained from a tapped
coil or by means of a split stator con-
denser. The latter method is recommended
since reneutralizing is unnecessary in
changing bands. However, even with split
stator, especially if the tube has a high
plate to cathode capacity, it is sometimes
necessary to reneutralize. This is notice-
able if the setting of the split stator is
different for different bands. Complete
neutralization for any setting of the tank
condenser may be obtained by placing a
small variable condenser across the half
of the split stator unit opposite the plate
connection. This additional condenser com-
pensates for the unbalance caused by the
plate to filament capacity of the tube.

TRANSMITTER GUIDE
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When capacity coupling is used, the
additional grid to filament capacity of the
following tube must be compensated for
also.

Two power supplies are used for the
entire transmitter, this further tends toward
compactness. The 1250 volt supply
handles the RK-20 buffer, and the T-5§
final stage. as well as the 203Z modu-
lators. The 400 volt unit supplies the 6F6
oscillator, the 807, and the speech ampli-
fier. The driver t-ansformer is a T-15D78
with a ratio of 3.8:1. The modulation
transformer is a T-11M77. The correct con-
nections are as {follows:

For the primary: The modulator plates
connect to No. 2 and No. 5; B
to No. 3 and No. 4.

For the secondary: No 7 and No. 1l

connects

are jcined, also No. 8 and lio. 12; the
secondary load connects to No. 7 and

No. 8.

11



THORDARSON 400 Watt Transmitter @

(Continued)

R. F. UNIT SPEECH AMPLIFIER AND DRIVER
Chassis: 17" x 13” x 3": Panel. 123" Chassis: 15” x 712" x 3”; Panel: 833"

CLASS B MODULATOR AND LOW VOLTAGE POWER SUPPLY HIGH VOLTAGE POWER SUPPLY
Chassis: 17" x 13” x 3"; Panel: 105" Chassis: 20'4” x 15%3” x 2'2"”; Panel: 10%2"
COIL DATA
BAND ' 20 10
L i 6T #10 —
L2 : 16T #i4 4T #14
L3 IET ;‘;"10 4T =10
L1 wound on 12" diameter winding length 134”. L2 wound on 273" diameter winding
length 412", L3 wouno on 3'4" diameter winding length 612",

" TRANSMITTER GUIDE



400 Watt Transmitter

(Continued)

THORDARSON

PARTS LIST
RESISTORS VARIABLE CONDENSERS METERS C-11 .001 MFD., 1000 volt mica

R-1 50,000 ohms, 10 watts C-1 100 mmid., 1,000 volt spacing MA-1 150 M.A. C-12 .001 MFD., 1000 volt mica
R-2 250 ohms, 10 watts C-2 *250 mmid., 1,000 volt spacing MA-2 250 M.A. C-13 .001 MFD., 1000 volt mica
R-3 25,000 ohms, 50 watts C-3 *50 mmid., 7,000 volt spacing MA-3 150 M.A. C-14 .0001 MFD., 1000 volt mica
R-4 50,000 ohms, 10 watts NC-1 NC-2* 8 mmid., 5,000 volt MA-4 500 M.A. C-15 .0001 MFD., 1000 volt mica
R- 100 ohms, 10 watts spacing MA-5 750 M.A. C-16 .001 MFD., 1000 volt mica
R-6 15,000 ohms, 10 watts *DUAL TYPE: CAPACITY AND C-17 .006 MFD., 1000 volt mica
R7 0,000 ohms, 10 watts VOLTAGE RATING PER SECTION R.F. CHOKES C-18 .006 MFD., 1000 volt mica
R-8 5,000 ohms, 50 watts RFC-1 125 M.A. C-19 .001 MFD., 1000 volt mica
R9 50,000 ohms, 100 watts THORDARSON COMPONENTS RFC-2 125 M.A. C-20 .0001 MFD., 1000 volt mica
R-10 750 ohms, 10 watts Transformers: Chokes: g;gg }%g %ﬁ C-21 .0001 MFD., 1000 volt mica

o > T.1 T-16F17 CH-1 T-15C36 - A, C-22 .0001 MFD., 1000 volt mica
R-11 & MEG. V3 watt RFC-5 125 M.A. C-23 001 MFD., 5000 volt mica
R-12 2,250 ohms, 1 watt T-2 T-16F14 CH-2 T-15C45  RpC.6 125 M.A. C-24 2 MFD., 600 volts
R-13 250,000 ohms, 1 watt T-3 T-16F08 CH-3 T-15C39  RFC-7 600 M.A. C-25 2 MFD., 600 volts
R-14 20,000 ohms, 1 watt T-4 T-15PI11 CH-4 T-15C48 C-26 2 MFD., 2000 volts
R-15 100,000 ohms, 1 watt T-5 T-16F10 CH-5 T-74C30 FIXED CONDENSERS C-27 2 MFD., 2000 volts
R-16 500,000 ohm, vol. control T-6 T-15P16 C-4 00015 MFD., 1000 volt mica C-28 10 MFD., 25 volts Elect.
R.17 2.250 ohms. 1 watt T-7 T-16F16 C-5 .01 MFD., 1000 volt mica C-29 8 MFD., 450 volts Elect.

! ! T-8 T-16F17 C-6 .01 MFD., 1000 volt mica C-30 8 MFD., 200 volts Elect.
R-18 50,000 ohms, 1 watt T-9 T-15A74 C-7 .001 MFD., 1000 volt mica C-31 .1 MFD., 400 volts Paper
R-19 500 ohms, 1 watt T-10 T-15A75 C-8 .01 MFD., 1000 volt mica C-32 10 MFD., 25 volts Elect.
R-20 5,000 ohms, 10 watts T-11 T-15D77 C-9 .001 MFD., 1000 volt mica C-33 .1 MFD., 400 volts Paper
R-21 20,000 ohms, 1 watt T-12 T-11M77 C-10 .001 MFD., 1000 volt mica C-34 8 MFD., 450 volts Elect.

TRANSMITTER GUIDE 5



250 Watt Transmitter

The simple straightforward design of
this transmitter will appeal to both new-
comer and experienced amateur. The en-
tire exciter unit, consisting of a 6L6 os-
cillator, 6L6 buffer-doubler, and RK-39
amplifier, is operated from a single 400
volt power supply. A separate 1250 volt
power supply is used for the 250 watt
amplitier stage which is a single Eimac
100TH tube.

The modulators are four 6L6's operated
in push-pull parallel and these furnish
ample power for complete modulation.
The R.F. chokes shown in the plate leads
of these tubes are made by winding 20
turns of No. 14 enamel wire around a
pencil size form. After the coils have been
wound they are slipped off the form and
are self-supporting. These chokes eliminate
any possibility of parasitic oscillations.

The neutralizing condensers NC-1, NC-2
consist of a few turns of well-insulated
wire. There is no available condenser on
the market with a sufficiently low value
of minimum capacity. Once the tubes
have been neutralized, preferably on the
higher frequencies, the twisted wire may
be secured by means of a piece of sealing
wax, and the stages need not be re-

R. F. Power Amplifier

Exciter Unit

Speech Amplifier and Modulator

Exciter Power Supply

«~— Speech Amplifier and Modulator Power Supply

R. F. Final Power Supply

Fixed bias is used on the 6L6 modulators.
This bias is developed across R-24 and
is not affected by the fluctuating plate
current. A separate supply, using two
83’s, supplies plate power to the 6L6's,
R-25, R-26, R-27, and R-28 are necessary to
equalize the current through the 83's. If
these resistors are not used, the total
current will be taken by either one of
the two plates. This precaution should be
observed whenever two mercury vapor
rectifier tubes are operated in parallel. A
separate power supply is used to provide
screen voltage to the 6L6's, as well as
plate voltage to the drivers and speech

amplifier. Care should be taken that the
negative terminal of C-31 and C-32 is
insulated from ground and that the posi-
tive lug of C-33 is grounded. Two triode
connected 6F6s in push-pull provide ample
driving power for the 6L6's. The correct
ratio of the T-15D79 is 6:1, total primary
to one-half the secondary. The connections
for the T-11M76 are as follows:

For the primary: The 6L6 plates are
connected to terminals No. 1 and No 6;
B+ is connected to No. 2 and No. 5.

For the secondary: No. 8 and No. 11
are joined; the class C load is connected
to No. 7 and No. 12.

COIL DATA
BAND 160 | 80 0 | 2 ! 10
L1 L2 L3 L4| 40T #18 l 26T #16 12T #16 | 8T #16 | 3T #16
§ e S P .
L5 36T #16 34T #16 22T #16 | 16T #14 | 4T #14
4%g" Diam. 2%" Diam. | 27" Diam. L 278" Diam. 27" Diam.
Link for [ |
L3 and L4 4T :,-*,‘HSC.C.I 3T #]8C.C.; 2T #]8C.C.: 2T #18C.C. | 2T #18C.C.

L1, L2, L3 Wouna on 1%2” Diam. WEndingE\éth i3éz".

Lz, L3 center tappcd: a

Wound on 134” Diam. Winding length 2.

TRANSMITTER GUIDE

T Vs 7
neutralized in changing bands. L5 Center tapped winding length 4'2".
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250 Watt Transmitter

(Continued)
POWER AMPLIFIER EXCITER UNIT
Chassis: 17” x 10” x 1”; Panel: 153" Chassis: 177 x 10” x 3”; Panel: 1012”
SPEECH AMPLIFIER AND MODULATOR EXCITER POWER SUPPLY
Chassis: 17" x 12" x 3"; Panel: 10'2" Chassis: 17" x 10” x 3”; Panel: 102"
SPEECH AMPLIFIER AND MODULATOR POWER SUPPLIES R. F. FINAL POWER SUPPLY
Chessis: 17”7 x 10” x 3”; Panel: 102" Chassis: 17” x 14" x 3”; Panel: 124"

TRANSMITTER GUIDE s



THORDARSON 250 Watt Transmitter P

(Continued)
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PARTS LIST
RESISTORS R-24 400 ohms, 50 watt, variable T-5 T-15P15 CH-5 T-15C36  C-21 .1 mid., 400 volt paper
R-1 50,000 ohms, 1 watt {adj. to 25 V) T6 T-11F53 CH-6 T-47C07  C-22 10 mid., 25 volt Elect.
R-2 200 ohms, 10 watt R-25 50 ohms, 10 watt T.7 T-15R00 CH-7 T-15C38 C-23 8 mid., 450 volt Elect.
R-3 50,000 ohms, 10 watt R-26 50 ohms, 10 watt T-8 T-16F12 C-24 .1 mid., 400 volt paper
R-4 5600 ohms, 25 watt R-27 50 ohms, 10 watt T-9 T-15R01 (Fils. not used) C-25 10 mifd., 25 volt Elect.
: o R-28 50 ohms, 10 watt T-10 T-73F60 C-26 10 mid., 50 volt Elect.
g-g ;gb°°°h°hmsllol° ";’ta" R-29 15,000 ohms, 25 watt T-11 T15A74 C-27 4 mid., 600 volt
- ohms, wa T-12 T-15D79 C-28 4 mid., 600 volt
R7 10,000 ohms, 10 watt C1 V150 monid,, Patm e o T13 T-11M76 C-29 2 mid., 2000 volt
R-8 50 ohms, 10 watt C-2 *260 mmid., Receiving type FIXED CONDENSERS C-30 2 mid., 2000 volt
R-9 5.000 ohms, 25 watt C-3 *260 mmid., Receiving type C-6 .001 mfd., 1000 volt mica C-31 8 mid., 450 volt Elect.
R-10 5 megohm. 14 watt C-4 150 mmid., 3000 volt spacing  C-7 .001 mifd., 1000 volt mica C-32 8 mid., 450 volt Elect.
R-11 2250 ohms, 1 watt C-5 *100 mmid., 7500 volt spacing C-8 .001 mid., 1000 volt mica C-33 10 mfd., S0 volt Elect.
R-12 250,000 ohms, 1 watt R K C-9 .0001 mfd., 1000 volt mica C-34 4 mid., 600 volt
R-13 20,000 ohms, 1 watt D NG pan FACITY MNP C10 (001 mid., 1000 volt mica METERS
R-14 500,000 ohm Vol. Control C-11 .001 mfd., 1000 volt mica MA-1 100 M.A
NC-1 See Copy : Eidd
R-15 2250 ohms, 1 watt C-12 .0001 mid., 1000 volt mica MA-2 150 M.A
NC-2 See Copy h .
R-16 50,000 ohms, 1 watt NG.3 15 fd.. 5000 It q C-13 .001 mid., 1000 volt mica MA-3 150 M.A
R-17 250,000 ohms, 1 watt - p— VOll SPACIG  (C.14 ,001 mid., 1000 volt mica MA.4 100 MA.
R-18 1250 ohms 1 watt THORDARSON COMPONENTS C-15 .001 mid., 1000 volt mica MAS 500 M.A.
R-19 20,000 ohms, 1 watt Transformers: Chokes: C-16 .001 mifd., 1000 volt mica o
R-20 500 ohms, 10 watt T-1 T-16F17 CH-1 T-15C36  C-17 .001 mid., 1000 volt mica R.F. CHOKES
R-21 25,000 ohms, 25 watt T-2 T-16F12 CH-2 T-15C45  C-18 .00l mfd., 5000 volt mica RFC-1, RFC-2, RFC-3, RFC-4, RFC-5
R-22 50,000 ohms, 100 watt T-3 T-15P1l CH-3 T-15C37  C-19 10 mid., 25 volt Elect. RFC-6 125 M.A. Choke
R-23 10,000 ohms, 50 watt T-4 T-16F11 CH-4 T-15C46  C-20 8 mfd., 450 volt Elect. RFC-7 250 M.A. Choke

TRANSMITTER GUIDE
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100 Watt Transmitter

THORDARSON

This up-to-date transmitter consists of a 6L6 tri-
tet, an 809 buffer and a pair of 809's in the final.
Comparatively high output on the harmonics of the
crystal may be obtained directly from the crystal
circuit, so that even on 10 meters the single 809
may be used as a straight buffer. The 6L6-G may
be used as a reqular tetrode oscillator simply by
bending one of the rotor plates of C-1 so that C-1
is effectively shorted at its maximum setting. The
small 150 M.A. pilot light in series with the crystal
is a good crystal current indicator. The amount of
crystal current may be roughly estimated by the
brightness of the bulb. The buffer and the final
amplitier operate at a plate voltage of 600 volts.
The plate current of the final is 167 M.A. for an
input of 100 watts and the final grid current should
be 60 M.A. Due to the high amplification factor of
the 809, it is not necessary to provide fixed bias,
since the static plate current at 600 volts is only
about 30 M.A. per tube. The value of the grid

—--- ---— Speech Amplifier and Modulator

Speech Amplifier and Modulator Power Supplies ~-

- ———e-——— R. F. Power Supply =

TRANSMITTER GUIDE

—_——————

resistor is 2500 ohms for the push-pull stage and
5000 ohms for the buffer. The 809 modulators
operate at 500 volts and at this voitage zero bias
operation is possible. The plate supply for the
speech amplifier and the 2A3 drivers is taken from
the same unit which supplies power to the crystal
oscillator. However, since the driver plate current
does not fluctuate, the voltage supplied to the
oscillator stage is not affected. The driver trans-
former is type T-15D79 and the correct ratio is
6:1, total primary to one-half the secondary. The
connections for the T-11M75 modulation unit are
as follows:

For the primary: The modulator plates are con-
nected to No. 8 and No. 11; No. 9 and No. 10 are
joined and connected to B+.

For the secondary: No. 2 and No. 3 also No. 4
and No. 5 are joined and the Class C load is con-
nected to No. 2 and No. 4.

17



100 Watt Transmitter

(Continued)

R. F. UNIT

SPZECH AMPLIFIER AND MODULATOR
Chassis: 17” x 10” x 4”; Panel 1214"

Chassis: 17" x 10” x 3”; Panel: 12!42”

SPEECH AMPLIFIER AND MODULATOR POWER SUPPLIES
Chassis: 17” x 10” x 3”; Panel: 102"

R. F. POWER SUPPLY
Chassis: 17” z 10” x 3”; Panel: 102"

COIL DATA
BAND | 160 ' 80 ‘ 40 20 | 10
| S _ - . o
| This coit depends on the xtal. An 80 meter coil should be used for
L1 a 160 xtal; a 40 meter coil for a 80 meter xtal, etc. See notc in copy
| | for pentode operation. [
— o — _ = — - — S——
|
L2 \ 40T #18 I 26T #16 12T #16 ' 8T# 16 3T #16
| o L S —] .
‘ 38T #16 26T #16 12T #16 8T# 16 i 3T #16
L3 Diam. 24" Diam. 112" Diam. 112" | Diam. 14" ‘ Diam. 112"
Length 3" Length 134" Length 134" Length 134" ‘ Length 134"
38T #12 30T #14 15T #14 l 10T #14 ) 4T #14
L4 Diam. 412" Diam. 22" [ Diam. 212" Diam. 2" Diam. 2"
Length 4" Length 334" Length 33" Length 4" Length 4"
L2 wound on 1%2” Diam. winding length 134”. L3 and L4 are center tapped.

& TRANSMITTER GUIDE



100 Watt Transmitter THORDARSON

(Continued)

115V. 60C

R-12

—ic-22

T-13

CH-5
PARTS LIST
RESISTORS c VSARIABLE Cg&DEb{SERS g-so %-lgl;OB g-go 8 mffd., 233 vollt Elect.
-1 50 mmid., 1 volt spacing -1 -15A74 -21 .1 mid., 4 volt paper

RyIgNo0: 000 chm s piRwatl C-2 350 mmid., 1000 volt spacing T-11 T-15A75 C-22 8 mid., 450 volt Elect.
R-2 5,000 ohms, 10 watt C-3* 100 mmid., 1000 volt spacing  T-12 T-15D79 C-23 10 mid., 25 volt Elect.
R-3 25,000 ohms, 25 watt, var. C-4* 225 mmfd., 2000 volt spacing  T-13 T-11M75 C-24 .1 mid., 400 volt paper
R-4 2,500 ohms, 25 watt C-25 8 mid., 450 volt Elect.
R-5 50,000 ohms, 50 watt *DUAL TYPE: CAPACITY AND FIXED CONDENSERS
R-6 50,000 ohms, 50 watt VOLTAGE RATING PER SECTION C.5 .001 mid. mica, 1000 volt METERS
R-7 750 ohms, 10 watt NC-1 15 mmid., 2000 volt spacing C-6 .001 mfd. mica, 1000 volt MA-1 0-100
R8 & Me V4 watt NC-2 15 mmid., 2000 volt spacing C-7 .0001 mfd. mica, 1000 volt MA-2 0-150
R.9 . 250q”h 4 1 1t NC-3 15 mmfd., 2000 volt spacing C-8 .0001 mfd. mica, 1000 volt MA-3 0-100
R S Gty B S C-9 .001 mfd. mica, 1000 volt MA-4 0-250
R-10 20,000 ohms, 1 watt THORDARSON COMPONENTS C-10 .0001 mfd. mica, 1000 volt MA-5 0-300
R-11 100,000 ohms, 1 watt Transformers: Chokes: C-11 .002 mfd. mica, 1000 volt
R-12 250,000 ohms, 1 watt T-1 T-15P13 CH-1 T-15C36  C-12 .002 mfd. mica, 1000 volt R.F. CHOKES
R-13 500,000 ohm vol. control T-2 T-16F11 CH-2 T-15C37  C-13 .00l mfd. mica, 5000 volt RFC-1 125 M.A. Choke
R-14 20,000 ohms, 1 watt T-3 T-11F51 CH-3 T-15C46  C-14 2 mid., 1000 volt RFC-2 125 M.A. Choke
R.15 2,000 ohms, 1 watt T-4 T-15PI1 CH-4 T-15C36 C-15 2 mid., 1000 volt RFC-3 125 M.A. Choke
N6 R B, 5 T-5 T-16F11 CH-5 T-74C30 C-16 8 mifd., 450 volt Elect. RFC-4 125 M.A. Choke
: . ohms, 1 watt T6 T-15P12 C-17 8 mid., 450 volt Elect. RFC-5 125 M.A. Choke
R-17 500 ohms, 1 watt T.7 T-16F11 C-18 4 mid., 1000 volt RFC-6 125 M.A. Choke
R-18 5,000 ohms, 25 watt T-8 T-11F50 C-19 10 mid., 25 volt Elect. RFC-7 250 M.A. Choke

TRANSMITTER GUIDE o



THORDARSON

Portable Transmitter

CASED VIEW
Dimensions: 10” x 8" x 7"

Most amateurs today fully realize the
importance of reliable emergency and
portable equipment. Anyone may be called
upon to perform emergency communicd-
tions duty at a moment’s not:ce and every
amateur should be prepared.

Aside from its value in emergency work,
a portable transmitter is a very useful
piece of equipment. If properly designed
and constructed its stakility is good and
it may be used in place of a larger rig
for a great mary contacts. Often it can
be used during gquiet hours when higher
power would cause interference. Antenna
measurements, interference tests, receiver
comparisons, are only a few of its uses
around the station.

COIL DATA
BAND ' L L2
|
40T #18
160 Close Wound
80 25T #16
[ Close Wound
17T #16
40 Length 134~
8T #16
20 Length 12"
10 4T #16
Length 112"
Both coils center tapped. Diameter of
both coils 1%,

20

(Continued)

CHASSIS VIEW
" x 72" x 17

Chcssis: 912

In the design of this transmitter all of
its possible applicatons were taken into
The crystai controlled 6V6
followed by a EV6 amplifier

consideratiorn.
oscillator

gives stability and accurate
The antenna matching network
allows the use of practically any antenna.
A 6V6 as modulator makes it unnecessary

control.

frequency

generator,

ANT GRD
1

separate unit
or wherever A.C. power is available. A
socket and plug arrangement for power
allows the use of batteries,
when desired.

POWER SUPPLY
Chassis: 8” x 6” x 1"

to carry a number of different tubes as
spares in case of tube failure.
The A.C. power supply is built as a

for use around the station

or a motor

RESISTORS
50,000 ohms 1 watt
350 ohms, 1 watt
50,000 ohms. | watt
100 ohms, 1 watt
50,000 ohms, 1 watt
20,000 ohms, 10 watt
350 ohms, 1 watt
1 megohm, 1 watt
20,000 ohms, 1 watt
100,000 ohms. 1 watt
3,000 ohms, 1 watt
15,000 ohms, S0 watt
VARIABLE CONDENSERS
-1 260 mmf. receiving type
2 260 mmf. receiving type
-3 260 mm!. receiving type
4 260 mmf. receiving tyre

e 0O UD b o R

[ r=

QQQQ WWWWPHD WP DD W
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PARTS LIST
FIXED CONDENSERS
C-5 .001 mfd., 500 volt mica
C-6 .001 mid., 500 volt mica
C-7 .001 mfd., 500 volt mica
C-8 .001 mid., 500 volt mica
C-9 .001 mid., 500 volt mica
C-10 .0001 mid., 500 volt mica
C-11 10 mid., 50 volt elect.

C-12 .001 mfd 500 volt mica
C-13 .001 mfd., 500 volt mica
C-14 .001 mfd.. 500 volt mica
C-15 .0001 mifd. 500 volt mica

C-18 .1 mid., 400 volt paper
C-19 8 mifd., 450 volt elect.
C-20 10 mid., 25 volt elect.
C-21 .001 mid., 500 volt mica
C-22 .001 mfd., 500 volt mica

450 volt elect.

450 volt elect.

1 Twisted Wire
TRANSFORMERS

3 8 mid.,
4

C-2
C-24 8 mid.,
NC.

T-48CS1
1 125 M.A. R.F. Choke
.2 125 M.A. R.F. Choke
METERS

190 M.A.

SWITCHES
SW-1 Single pole, single throw
SW-2 Single pole, single throw
SW-3 Single pole, single throw
SW-4 Double pole, double
throw

MA-1




Beginnerls Transmitter
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PARTS LIST
RESISTORS C-3 .001 mid., 500 volt mica TRANSFORMERS
R-1 50,000 ochms, 1 watt » . T-1 T-70R62 t 5
R-2 20,000 ohms, 25 watt G I Edithy B ) Bl former — o ans
R-3 20,000 ohms, 25 watt C-5 8 mid., 450 volt elect.
! CHOKES
VARIABLE CONDENSERS  Co 8 mid. 450 volt elect. CH-1 T-49C8l
C-1 150 mmid. variable C-7 .001 mid., 500 volt mica
receiving type C-8 .0001 mid., 500 volt mica . ZF;-F- EHE?I}SESCh .
FIXED CONDENSERS C-9 .001 mid. 500 volt mica RFc.z 12°T. No. 18 enameled
C-2 001 mid., 500 volt mica C-10 .001 mifd., S00 volt mica on 14" diameter

This transmitter is designed especially
for the beginner. Low cost, small physical
size, and simplicity are the features of
the unit.

Tke transmitter actually consists of two
stages. The first is the untuned Pierce
oscillator and the second is a conventional
stage using 6L6's in parallel. Only one
tuning control is used and good efficiency
may be obtained on all bands. An output

of several watts may be obtained on 10
meters, using a 40 meter crystal.

The values of all parts with the ex-
ception of RFC-2 are clearly indicated in
the parts list. RFC-2 consists of 12 turns
of No. 18 wire, wound on a one-quarter
inch diameter. The coil may be wound
over a pencil and the turns slipped off.
The coil is then self-supporting.

TRANSMITTER GUIDE

CHASSIS VIEW
Chassis: 87 =z 8” x 17

COIL DATA
BAND { L1
l 40T #18
160 i Close Wound
25T # 16
80 b Close 7\.lir/ound
|
40 ! 17T #16
| Length 133"
8T #16
20 | Length 17
i
_ —— =
10 i 4T #16
Length 127
Diameter ot all coils 112"

When the amplifier stage is used as a
frequency multiplier, care should be taken
that the tank circuit is tuned to the desired
harmonic. For this purpose a calibrated
wavemeter is extremely helptul. The
transmitter makes e very efficient exciter
for a larger transmitter and the beginner
may build the unit knowing that it can
be utilized if higher power is used later.

21



400 Watt Transmitter

This
Taylor transmitter is proving to be one of

Thordarson powered 400 Watt

the most popular types in use today,
principally because of its high power out-
put on all bonds, and the fact that only
three tuned stages are employed.

To satisfy a demand for Thordarson
power supplies and a suitable speech
amplifier and modulator, the original
model was duplicated in the Thordarson
laboratory. Power supplies, speech ampli-
fier, and a modulator were designed and
built and the completed transmitter was
put through the usual rigid tests. The
final design, as shown, leaves nothing to
be desired. Tuning adjustmenis are ex-
tremely simple, and, while the rating is
400 watts as compared to the Taylor 450
watt rating, there is no noticeable dif-
ference in pcwer output and since the
slight reduction in power input allows the
use of inexpemsive power supplies, the
overall cost is considerably reduced.

Three power supplies are used: One
low voltage supply for the oscillator,
speech amplifier, and driver tubes; one
high voltage supply for the T-55 buffer

22

R. F. Unit

«~— Speech Amplifier and Power Supply —-

Modulator

R. F. Power Supply

Modulator Power Supply

and P.P. T-55 amplifier; and one high
voltage supply for the T-55 class B
modulators.

So that the builder will experience no
difficulty in duplicating results, photos of
each unit are shown and chassis dimen-
sions are given. The placement of parts
on the power supply chassis is not of
particular importance. However, any
change in the speech amplifier layout
should be carefully considered if feed-
back and hum pick-up are to be avoided.
The input circuit must be kept well away
from power supply leads, power trans-
formers, and filter chokes.

The placement of parts on the R.F.
chassis is extremely important. Three
stages on one chassis with this amount of
power calls for careful planning and cor-
rect design. Too much deviation from the
layout shown may make neutralization
impossible, or will result in poor efficiency.

Inductive coupling is used between the
buffer stage and the final. With this
method one less tuned circuit is required
and with proper design of the buffer coil,
ample excitation may be obtained. The

TRANSMITTER GUIDE

values of L-3 and L-4 must be determined
experimentally. With excessive coupling
the final grid current as well as the buf-
fer plate current will be high. On the
other hand if the coupling is insufficient
the grid current will be below normal.
The coupling is adjusted by changing the
number of turns on the grid windings, as
well as by varying the spacing between
the grid coils and the buffer tank ccil.
It is important that L-3 and L-4 have the
same number of turns and that they be
spaced equally from either end of the
buffer tank coil. Final grid current should
be about 50 M.A. under load. The correct
modulation transformer for use with this
transmitter is T-11M77. The connections are
as follows:

For the primary: Modulator plates are
connected to No. 1 and No. 6; B is
connected to No. 3 and No. 4. For the
secondary. No. 7 is joined to No. 9 and
No. 10 to No. 12; the class C load is
connected to No. 7 and No. 10

The correct driver transformer is T-15D77
and the ratio is 2.4:1. The bias required by
the T-55's is -60 volts.




400 Watt Transmitter [HORDARSON

(Continued)
R. F. UNIT
Chassis: 17" x 12” x 3"; Panel: 14” SPEECH AMPLIFIER AND POWER SUPPLY
Chassis: 17” x 10” x 3”; Panel: 824
MODULATOR R. F. POWER SUPPLY
Chassis: 17" x 8” x 3”; Panel: 1214" Chassis: 17” x 12” x 3”; Panel- 1213"
COIL DATA
BAND | 160 80 10 | 20 ] 10

45 t. No. 18/ 26 t. No. 18 | 12 t. No. 18 [ 8 t. No. 18 |
L ([ 24" dia. s dia. | 1147 dia. 1 Y37 dia.
| Close Wound | Close Wound Close Wound | 1347 long

|42_t. No. ISI 30 f. No. 18 | 16 t. No. 18 | 10 t. No. 18 | 4 t. No. 18

L2 24 dia. 147 dia. | 17 dia. 1V37 dia. | 117 dia.
Close Wound | Close Wound | Close Wound | 17 long 1 long
| {
_ S— S = S
L3 and L4* | Each 17 t. | Each 10 t. Each 6 t. | Each 3 t. Each 3 t.
on cach side  No. 24 wire| No. 24 wire No. 22 wire No. 22 wire No. 22 wire
of and on close wound | close wound | close wound close wound close wound
same form as |47 from L2| Y4~ from L2 | V" from L2 | 147 from L2 V37 from L2

on cach side | on cach side on cach side on each side on each side
|

|

46 t. No. 12| 26 t. No. 10 | 20 t. No. 10 | 12 t. No. 10 | 6 t. No. 10

LS 37 dia. 257 dia. 2% dia. | 2%~ dia. 2V dia.
| 4 long | 4" long 4" long 4 long 47 long
| P S a
These values arc only approximate and ihn:ld be adiuste(ll) for normal plate current of the MODULATOR POWER SUPPLY
i b d i id t t lifier t . ’
driver tube and maximum grid current o e amplifier tubes Chassis: 17 x 10” x 3”: Panel: 1214"
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400 Watt Transmitter

(Continued)
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PARTS LIST

RESISTORS VARIABLE CONDENSERS C-15 .002 mid. 1,000 volt mica
R-1 100,000 ohms, 1 watt C-1 105 mmid. Receiving type C-16 .002 mid., 1,000 volt mica
R-2 35,000 ohms, 10 watt C-2 100 mmid. 2,000 volt spacing C-17 .002 mid., 5,000 volt mica
R-3 10,000 ohms, 10 watt C-3* 210 mmid. 2,000 volt spacing C-18 10 mifd., 25 volt Elect.
R-4 Omitted C-8 6 mmifd. Neut. Cond., 2,000 C-19 8 mid., 450 volt Elect.
R-5 Omitted volt spacing C-20 .1 mid., 400 volt paper
R-6 5,000 ohms, 10 watt C-13 6 mmfd. Neut. Cond., 5000 C-21 10 mfd., 25 volt Elect.
R-7 400 ohms, 10 watt volt spacing C-22 8 mid., 450 volt Elect.
R-8 5,000 ohms, 25 watt C-14 6 mmid. Neut. Cond., 5000 C-23 8 mid., 450 volt Elect.
R-9 200 ohms, 25 watt volt spacing C-24 10 mid., 100 volt Elect.
R-10 5 megohm, V4 watt ‘DUAL TYPE: CAPACITY AND  C-25 8 mid., 450 volt Elect.
R-11 2.250 ohms, 1 watt RATING PER SECTION g%g g rr’nnffg.. 226%%0 VZ%“
R-12 250,000 ohms, 1 watt FIXED CONDENSERS C-28 2 mid., 2,000 volt
I Y00/ 000RChmv oL contrcl C-4 .00015 mfd., 1,000 volt mica
R-14 2,250 ohms, 1 watt C-5 .01 mid. 1.000 volt mica TRANSFORMERS
R-15 20,000 ohms, 1 watt Gt 0001 mid. 2.500 volt mi T-1 T-53P03
R-16 500 ohms, 1 watt oo biik{ebp Pl RN Bl T-2 T-79F84
R-17 5,000 ohms, 10 watt C-7 .01 mid, 1,000 volt mica T-3 T-16P03
R-18 5,000 ohms, 10 watt C-9 .002 mid., 1,000 volt mica T-4 T-16F10
R-19 50,000 ohms, 100 watt C-10 .002 mid. 1,000 volt mica T-5 T-16P03
R-20 50,000 ohms, 100 watt C-11 .002 mid., 2,500 volt mica T-6 T-16F10
R-21 750 ohms, 10 watt C-12 .002 mid., 1,000 volt mica T-7 T-15D77

N
-+

TRANSMITTER GUIDE
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t15ve0cC
SWZ/ LINE
T-8 T-11M77
T-9 T-16F14
T-10 T-16F13
T-11 T-16F17
T-12 T-16F14
T-13 T-57A41
T-14 T-58A70
CHOKES3
CH-1 T-74C29
CH-2 T-16C21
CH-3 T-16C26
CH-4 T-16C21
CH-5 T-74C30
RFC-1 125 ma, R.F. Choke
RFC-2 125 ma, R.F. Choke
RFC-3 125 ma, R.F. Choke
RFC-4 600 ma, R.F. Choke
METERS
MA-1 O-100 M.A.
MA-2 O-100 M.A
MA-3 O-100 M.A
MA-4 O-500 M.A
MA-5 O-500 M.A




600 Watt Transmitter

This 600 watt transmitter, designed and
built by the National Company, is avail-
able in kit form. Much of the difficuit
work connected with transmitter construc-
tion may be avoided by the use of these
completely punched chassis. The chassis
are attractively finished in light gray
lacquer and are supplied complete with
engraved panels and all necessary had-
ware. The factory wired combination ex-
citer unit and speech amplifier eliminates
the source of many of the real "headaches”
usually encountered in the work of build-
ing a transmitter.

The transmitter proper consists of a pair
of Eimac 100TH's in the final driven by «a
single Eimac 35T, and both stages are built
up as a complete unit. Jacks are provided
so that the two meters on the front panel
may be used to read the grid or the plate
currents of either the buffer or the ampli-
fier stage. The jacks are mounted on bake-
lite and recessed so that all danger of

Final Amplifier and Buffer

Exciter Unit and
Speech Amplifier

Class B Modulators -

Modulator and Buffer
Power Supply

Final Power Supply

accidental contact is eliminated. Complete
neutralization is accomplished by the sym-
metrical push-pull layout, and the neutral-
izing condensers for both the buffer and the
final are conveniently mounted so that they
are accessible from either side of the rack.
The 35T buffer is link-coupled from the
exciter unit through a low impedance line,
and the 35T grid circuit is a plug-in pre-
tuned unit which further tends to simplify
band changing. The modulators consist
of a pair of Taylor 203Z’s in class B, and
both the modulators and the 35T buffer
operate from the same 1250 volt supply.
The class B modulator grids are connected
to the output of the speech amplifier
through a T-15D82 line to class B grid
transformer. Provision is made by means
of a jack for keying the exciter unit. Since
the transmitter was built primarily as a
phone transmitter, an external bias supply
(page 39, figure 14) must be used on the
buffer and final stages if CW operation is
desired. If a considerable amount of CW

TRANSMITTER GUIDE

operation is contemplated, this bias supply
unit may be built up and permanently
mounted in the extra panel space provided
at the top of the rack.

-The high qudlity C.H.T. line of trans-
formers is used throughout. These trans-
formers are conservatively rated for con-
tinuous operation, and their attractive
appearance presents a pleasing contrast
to the gray chassis.

The correct ratio of the T-15D82 driver
transformer is 1 to .85, and the connections
for the T-11M77 are as follows: the modu-
lator plates connect to terminals #1 and
#6, #2 and #5 are joined and connect
to the modulator supply. For the second-
ary, #7 is connected to #11 and #8 to
#12; the class C load connects to #7
and 8.

A booklet containing more complete in-
formation on this transmitter may be ob-
tained by sending 10 cents to the National
Company at Malden, Massachusetts.

24-A
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600 Watt Transmitter
(Continued)
PARTS LIST
RESISTORS C-13 2 mid., 1500 volt TRANSFORMERS MISCELLANEOUS
R-1 20,000 ohms, 2 watts C-14 2 mfd., 1500 volt T-1 T-15D82 RFC-1, RFC-2, RFC-3 Chokes (Nat.
n:2 12,000 ohms, 10 watts VARIABLE CONDENSERS T:Z T-11F51 Tl R-100) BT M TS
i) DY ), H) Sl C-1 50 mmid. (National FXTB sy MA-2 03000 V DC
R-4 100,000 ohms, 50 watts Paralleled Units) T4 T-15P19 The foundation units are desig-
CONDENSERS C-2 *100 mmid. (National T-5 T-11F53 nated as follows:
C-4 .00l mid., 1000 volt mica TMC-100 D) T6 T-ISP1S Buffer-Final
e - . C-3 *40 mmid. (National TMA-40 T-7 T-11F53 Amplifier Type NT100PC
CS5 .01 mid., 1000 volt mica DC T-8 T-40734 (Special Thordarson Modulator Unit Type NT300PC
C6 .01 mfd., 1000 volt mica NC-1 Neutralizing Condenser Transformer) High Voltage Power
C-7 .001 mid., 5000 volt mica National NC-800 Unit Type NT2000PC
C-8 .0l mid., 1000 volt mica NC-2 Neutralizing Condenser CHOKES Medium Power
C-9 .01 mfd., 1000 volt mica National! NC-150 CH-1 T-15C46 Unit Type NT1200PC
C-10 .001 wmifd., 10,000 volt mica NC-3 Neutralizing Condenser CH-2 T-15C37 The combination exciter unit and
C-11 2 mid., 2500 volt National NC-150 CH-3 T-15C46 speech amplifier is designated as
C-12 2 mifd., 2500 volt *Dual Type: Capacity per section CH-4 T-15C37 NTE.
COIL DATA
T ]
BAND ‘ 80 20 | 10
L-1 | 2T #22 DSC 2T #22 DSC 2T #22 DSC
I R _ |— I
I 35T #28 E 8T #24 E 4T #24 E
L-2 [ 1” Diam. 1” Diam. 1” Diam.
| 6JT per inch 24T per inch 24T per inch
I 4T #16 E 16T #16 E 6T #16 E
L-3 134" Diam. 134" Diam. 134” Diam.
18T per inch 6T per inch 24T per inch
_ I _ R N, R S . |_ - |
' 28T #16 E I 13T #22 DSC | 5ST# 16 E
L-4 | 134" Diam. Wound between | Wound between
| 18T per inch | turns of L-3 turns of L-3
30T #10 12T #10 4T #10
L-5 Nat. Form XR14 Nat. Form XR10A Nat. Form XR10A
8T per inch 7T per inch | 4T per inch
|
L-1, L-2 Wound on Nat. Coil Form XR2. L-3, L4 Wound on Nat. Coil Form XR13. L-3, L-5 Center Tapped.

COMBINATION EXCITER UNIT

AND SPEECH AMPLIFIER

The combination exciter unit and speech
amplifier used on the 600 watt transmitter
is also available in an attractive cabinet.,
This unit has truly a universal application:
the band-switched exciter may be used for
any transmitter and since the present trend
in class B audio design is toward the use
of high mu, low drive tubes, the 2A3
speech amplifier provides ample driving
power for even the largest class B modu-
The low output impedance of both
the exciter and the speech amplifier en-
ables the unit to be placed on the cperat-
ing table a considerable distance from the
All circuits in the exciter unit
are pre-tuned and band switching is ac-
complished by means of a push-button
system. A separate knob is provided for
the selection of the desired crystal. A
single meter mounted at the center of the
panel may be switched to read the plate
current of the various stages.
formation regarding this unit may be ob-

lator.

transmitter,

Further in

tained by writing directly to the Nationai

Company.

TRANSMITTER GUIDE
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[HORDARSON 600 Watt Transmitter

(Continued)

FINAL AMPLIFIER AND BUFFER EXCITER UNIT AND SPEECH AMPLIFIER

MODULATOR AND BUFFER POWER SUPPLY FINAL POWER SUPPLY

TRANSMITTER GUIDE
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150 Watt Transmitter

THORDARSON

This 150 watt transmitter, designed by
the Taylor Tube Company, features sim-
plicity, low cost, and good efficisncy on all
bands. Only three stages are used: a

6L6G or 6F6G oscilletor.
and a T-55 amplifier.

The T-55 plate tuning condenser used
has a maximum capacity of 100 mmid.
per section and a minimum capacity per
section of 13 mmid. One section of the
condenser 1s used for the 10 and 20 meter
coils while both sections are used in
parallel for 40, 80 and 150 meter coils.
This results in good L-C ratios over the
full range irom 10 to 160 meters.

The grid tuning condenser, C-3, may
be used as an excitation control. This
shculd be adjusted on the low frequency
side of resonance se that the T-55 grid
current is about 25 M.A. under load.
Current should never exceed the maxi-
mum rating of 40 M.A.

Tne unit may be used in four different
combinations on 20, 40, 8G and 160 meters
and in two combinations on 10 meters:

1. It can be operated straight through
on the crystal frequency. A type 6FEG
is recommended as the oscillator on 20
and 40 meters.

2. The crystal may be the output
trequency, doubling in the oscillator and
working straight through in the buffer
and final. This is the method recommended
for 20 and 40 meters.

3. The crystal may be !4 the output
frequency, doubling in the crystal stage
cnd again in the T-20 stage.

4. The crystal may be '2

a T-20 bufter,

N

the output

- — R.F. Unit -

_____Speech Amplifier _

« -
and Modulator

«——— Power Supplies ———~

frequency, working straight through in

the crystal stage and doubling in the T-20
stage. Combination 3 or 4 is used for 10
meter operation, 3 with a 40 meter crystal
and 4 with a 20 meter crystal.

For the power supply three different
voltages are necessary: 400, 750 and
1000 volts. The speech amplifier and oscil-
lator operate from the 400 volt supply, the
T-20 buffer and class B modulators operate
at 750 volts and the T-55 at 1000 volts.
The 750 volts for the buffer and modulators
and the 1000 volts for the T-55 amplifier
are obtained from one transformer, but
two sets of rectifiers and two filters are
used.

In operation the total current of the
oscillator and speech amplifier is about

the T-55, 150 M.A. The no signal plate
current of the modulators is about 25
MA. and this swings to about 80 M.A. for
100 per cent modulation.

It will be noticed that S toggle switches
are shown. Switch No. 1 is a master
switch. Switch No. 2 is the plate supply
switch and Switch No. 3 is used in the
tuneup procedure only, to throw off the
modulator ard R. F. amplifier supplies.
Switch No. 4 controls the speech and
modulator filaments as well as the fila-
ments of the rectifier in the modulator
power supply. These filaments are turned
oft for C.W. However, if CW. is used, the
secondary of the modulation transformer
should be shorted. Switch No. 5 reads
the grid current of either the buffer or the

150 M.A., the T-20 buffer, S0 M.A. and final stage.
COIL DATA
1 T -
BAND | 160 l 80 0 | 20 ' 10
o - - ~ |
45 t. No. 18 26 t. No. 18 12 t. No. 18 8 t. No. 18 '
L, 24" dia. 1V dia. 1%,7 dia. V11 dia. |
Close Wound | Close Wound | Close Wound 134~ long
- |— ~ o S —
|
72 t. No. 20 & 36 t. No. 14 I 22 t. No. 14 } 14 t. No. 10 8 t. No. 10
L. | 1347 dia. 1347 dia. | 1347 dia. 1347 dia. 1347 dia.
| Close Wound ‘ Close Wound Close Wound | 23,4 long Approx. 3 long
IS ) Bl B | , :
I 78 t. No. 20 | 44 t. No. 16 | 24 t. No. 14 | 10t No. 10 | 6 t. No. 14
L, 134~ dia. | 1347 dia. | 1347 dia. 1347 dia. 1347 dia.
Close Wound Close Wound i Close Wound ‘Short as Possible|Short as Possible]
I 46 t. No. 16 19 t. No. 14 16 t. No. 10 10 t. No. 10 5 t. No. 10
L | %7 dia. | 1% dia. 197 dia. | 1%~ dia. 337 dia.
| Close Wound | Close Wound 24" long 173" long 234 long

TRANSMITTER GUID
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THORDARSON 150 Watt Transmitter ( fl;\)'

(Continued)

R. F. UNIT
shown at left

Chassis: 17" x 10” x 3”; Panel: 1214"”

SPEECH AMPLIFIER AND MODULATOR
shown at right

Chassis: 17” x 10” x 3”; Panel: 834"

POWER SUPPLIES

shown at left

Chassis: 17" x 10" x 3”; Panel: 83:"”

iy TRANSMITTER GUIDE



150 Watt Transmitter

(Continued)
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PART LIST
RESISTORS C 3" 100 mmid. Receiving type C-22 .1 mid., 400 volt paper T-12 T-11M75
R-1 100,000 ohms, 1 watt C-4* 100 mmid. 2,000 volt spacing C-23 8 mid., 450 volt Elect. T-13 T-16F13
R-2 ?g-ggg ohms, }g watt C-11 6 mmid. neut. cond. C-24 10 mid., 25 volt Elect. T-14 T-73F60
a2 101000 e 10 watt C-18 6 mmfd. neut. cond. C-25 8 mid., 450 volt Elect. CHOKES
R-5 400 ohms, 10 watt *DUAL TYPE: CAPACITY AND  C-26 8 mfd., 450 volt Elect CH-1 T-16C20
R-6 5.000 ohms, 25 watt SPACING PER SECTION C-27 8 mid., 450 volt Elect. CH-2 T-16C20
R-7 400 ohms, 10 watt FIXED CONDENSERS C-28 4 mid., 600 volt CH-3 T-16C20
R8 5 megohms, !4 watt C-5 .00015 mifd., 1,000 volt mica C-29 4 mid., 600 volt CH-4 T-13C30
R-9 2,250 ohms, 1 watt C-6 .001 mid., 1,000 volt mica C-30 4 mid., 1,500 volt METERS
R-10 250,000 ohms, 1 watt C-7 .001 mid., 1,000 volt mica C-31 4 mid., 1,500 volt MA-1 100 M.A.
R-11 250,000 ohm, vol. control C-8 .001 mfd., 1,000 volt mica TRANSFORMERS MA-2 150 M.A
R-12 2,250 ohms, 1 watt C-9 .0001 mid., 2,500 volt mica T.1 T-I6F11 MA-3 50 M.A.
R-13 50,000 ohms, 1 watt C-10 .00l mid., 1,000 volt mica T.2 T-53P03 MA-4 300 M.A.
R-14 },500 ohms, 1 watt C-12 .00] mid., 1,000 volt mica T.3 T-16F08 MA-5 300 M.A.
R-15 10,000 ohms, 1 watt C-13 .00l mfd., 1,000 volt mica T.-4 T-16P05 MA-6 112 Ampere R.F. Ammeter
R-16 750 ohms, 10 watt C-14 .001 mfd., 1,000 volt mica TS5 T-16F08 RFC RF Chokes
R-18 3.000 ohms, 10 watt C-15 .00l mid., 1,000 volt mica T-6 T-16F17 SWITCHES
R-19 25.000 ohms, 100 watt C-16 .001 mfd., 1,000 volt mica T-7 T-16F13 SW-1 SPST
R-20 50,000 ohms, 100 watt C-17 8 mid., 450 volt Elect. T-8 T-16F13 SW-2 SPST
TUNING CONDENSERS C-19 .002 mfd., 5,000 volt mica T-9 T-57A4l SW.3 SPST
C-1 100 mmfd. Receiving type C-20 .0001 mid., 1,000 volt mica T-10 T-58A70 SW-4 SPST
C-2 100 mmifd. 1,000 volt spacing C-21 10 mid., 25 volt Elect. T-11 T-51D00 SW-5 DPDT

TRANSMITTER GUIDE
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100 Watt Transmitter

As far as design is concerned this transmitter is
practicclly the same as the Taylor 400 watt trans-
mitter, but the use of smaller tubes, and therefore
more inexpensive power supplies, results in «a
highly efficient rig of medium power at moderate
cost.

In general the same precautions should be ob-
served as were stressed in the 400 watt transmitter.
The buffer coil should be adjusted for optimum
excitation to the finali stage. The grid current
should be approximately 35 M.A. with plate volt-
age applied and the anterna coupled so that the
input is 100 watts.

When operated on ten meters, the buffer stage
is used as a doubler and best resuits are obtained
by using a TZ-20 tube in this position in place of
the T-20.

A single power supply with a type 83 rectifier
furnishes piate voltage for the oscillator, speech
amplifier and driver tubes. Since the type 45
driver tubes are operated strictly class A, without
plate currert fluctuations, the osciliator voltage is

28

= R. F. Unit >

«——— Speech Amplifier
and Power Supply

— Modulator and —
Power Supply

“ R. F. Power Supply —

TRANSMITTER GUIDE

entirely free of any modulating effect such as
would be caused by variation in the plate current
of the driver tubes.

A series resistor reduces the power supply volt-
age to approximately 330 volts at the plates of the
45 tubes; the cathode bias further reduces the ef-
fective plate voltage to 275 volts, which is the
maximum allowable on this type of tube. Better
driver requlation is obtained when the tubes are
operated at maximum plate voltage, so that the
step-down ratio of the driver transformer is as high
as possible.

The TZ-20 class B modulators operate at 650
volts. At this voltage ample audio power is de-
veloped to modulate fully the input of 100 watts.
A Multi-Match modulation transformer is used and
correct matching is obtained with connections as
follows:

Connect modulator plates to terminals No. 2 and
No. 5. Join terminals 7 and 11 and terminals 8 and
12. Connect secondary ioad to terminals 7 and 8.

The correct ratio of the T-15D78 driver trans-
former is 3.2:1.




) 100 Watt Transmitter

(Continued)

R. F. UNIT

Chassis: 17" x 12” x 3”; Panel:

14"

MODULATOR AND POWER SUPPLY
Chassis: 17" x 10” x 3”; Panel: 102"

SPEECH AMPLIFIER AND POWER SUFPLY

Chass:s: 17” x 10” x 3”; Panel: 834"

R. F. POWER SUPPLY
Chassis: 17” x 16” x 3”; Panel: 108'z"

COIL DATA
BAND | 160 80 R 20 | 10
| 45 t. No. 18 26 t. No. 18 [ 12 t. No. 18 | 8 t. No. 18
L 2V4” dia. 112”7 dia. i 1V2” dia. 14”7 dia.
| Close 7Wound ! VC|osc Wound Closg Wound !3%” long
42 t. No. 18 30 t. No. 18 16 t. No. 18 10 t. No. 18 \ 4 t. No. 18
L. 214" dia. 112" dia. | 12" dia. 1V2” dia. 1127 dia.
Close Wound B Close Woundi Closg Wound 1” long 1” long
L. and L Each 17 t. No. 24 | Each 10 t. No. 24 | Each 6 t. No. 22 Each 3 t. No. 22 Each 3 t. No. 22

on cach side of and
on same form as Lo |

These values are only approximate and should be adjusted for normal plate current of the driver tubc and maximum grid current of the

amplifier tubes.

wire close wound
V4" from L. on
cach side
46 t. No. 12
3" dia.
4" long

wire close wound
V4" from L. on

wire close wound
V4" from L: on

wire close wound
12" from L. on

wire close wound
12" from L. on

cach side cach side cach side cach side
26 t. No. 10 20 t. No. 10 12 t. No. 10 6t No. 10

212" dia. 2'2” dia. 2147 dia. 212" dia.

4” long 4” long 4" long 4" long

TRANSMITTER GUIDE
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100 Watt Transmitter

(Continued)
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RESISTORS

1 100,000 ohms, 1 watt
2 35,000 ohms, 10 watt
3 10,000 ohms, 10 watt
4 750 ohms, 10 watt
5 75C ohms, 10 watt
6 10,000 ohms, 10 watt
7 400 ohms, 10 watt
8 2,500 ohms, 25 watt
9 200 ohms, 10 watt
10 5 megohms, V4 watt
11 2,250 ohms, 1 watt
12 250,000 ohms, 1 watt
13 500,000 ohm, vol. control
14 2,250 ohms, 1 watt
15 20,000 ohms, 1 watt
16 500 ohms, 1 watt

17 5,000 ohms, 10 watt
18 2,500 ohms, 10 watt
19 50,000 ohms, 100 watt
20 50,000 ohms, 100 watt

I teTsletels
— s 00 0O R —
= w

L S

CONOUN—O

aQaQAQQQQQQQQ

R17T o=
B S YA

PARTS LIST

VARIABLE CONDENSERS

105 mmid. receiving type
105 mmid. receiving type
210 mmifd. per section

6 mmifd. neut. cond.

6 mmifd. neut. cond.

6 mmifd. neut. cond.

FIXED CONDENSERS

.00015 mid. 1,000 volt mica
.01 mid. 1,000 volt mica
.0001 mfd. 2,500 volt mica
.01 mfd. 1,000 volt mica
.002 mfd. 1,000 volt mica
.002 mid. 1,000 volt mica
.002 mid. volt mica
.002 mid. volt mica
.002 mid. volt mica
.002 mtd. volt mica
.002 mid. 5, volt mica
10 mid. 25 volt Elect.

8 mid. 450 volt Elect.

TRANSMITTER GUIDE

C-20 .1 mfd. 400 volt papet

C-21 10 mid. 25 volt Elect.
C-22 8 mfd. 450 volt Elect.
C-23 8 mid. 450 volt Elect.
C-24 8 mfd. 450 volt Elect
C-25 10 mid. 100 volt Elect.
C-26 8 mid. 450 volt Elect.
C-27 2 mfd. 1,500 volt

C-28 2 mfd. 1,500 volt

C-29 2 mfd. 1,500 volt

TRANSFORMERS

T-1 T-53P03

T-2 T-79F84

T-3 T-16P00

T-4 T-16F08

T-5 T-16P00

T-6 T-16F08

T-7 T-15D78

T8 T-11M75

T-9 T-16F14

T-10 T-16F13

—/r —J
SW1
A _/J\_J‘
’
‘ T
. li5veoc
SWL, LINE
—
T-11 T-16FY7
T-12 T-16F14
T-13 T-57A41
T-14 T-58A70
CHOKES
CH-1 T-74C29
CH-2 T-16C20
CH-3 T-16C25
CH-4 T-16C20
CH-5 T-74C30
METERS
MA-1 100 M.A.
MA-2 150 M.A.
MA-3 100 M.A.
MA-4 300 M.A.
MA-5 300 M.A.
RFC-1 125 ma R.F. Choke
RFC-2 125 ma R.F. Choke
RFC-3 125 ma R.F. Choke
RFC-4 250 ma R.F. Choke
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The use of modulated oscillators for ultra-high
frequency operation is no longer considered good
practice. The signal from such a transmitter is
extremely broad and badly distorted, and can
only be satisfactorily received on a broad receiver.

The best practice is to use a crystal controlled
oscillator with the necessary frequency multipliers.
But even fair efficiency is difficult to achieve un-
less grea! care is used in the selection of parts
and in layout. Good insulation is an absolute
necessity since capacities that are not even con-
sidered at low frequencies can be large enough to
by-pass considerable energy o ultra-high fre-
quencies.

This trcnsmitter was designed by the Taylor
Tube Ccmpany especially for 5 and 10 meter
operation. Good insulation, careful layout, tuning
condensers for correct L 'C ratios all combine to
make this a “better than usual” transmitter for the
higher frequencies. At the same time its construc-
tion is simple and easy for the less experienced
builder.

The circuit itself is not unusual in any way. A
type 6L6G or 6F6G tube is used as the crystal
oscillator followed by a 6L.6G frequency multiplier,

R. F. Unit -

- Speech Amplifier -
and Power Supply

~——— Modulator and -~ —- ~
Power Supply

«—— R. F. Power Supply —-

TRANSMITTER GUIDE

a T-20 or TZ-20 buifer-doubler and push-pull T-20s
as amplifiers. The type 6F6G tube is used as an
oscillator with a 20 meter crystal and the type
BL6G with a 40 meter crystal.

The speech amplifier is a high gain unit with
exceptionally good response characteristics and
was designed for use with the popular crystal type
microphones. The use of zero bias TZ-20 tubes as
modulators eliminates the bias supply problem,
thl;.ls simplifying layout and construction consider-
ably.

All in all this is an ideal transmitter for the man
who wants good quality and dependable perfor-
mance on the high frequency bands.

The correct modulation transformer for use with
this transmitter is T-11M75. The connections are
as follows:

For the primary: Modulator plates connect to
No. 2 and No. 5. No. 3 and No. 4 are joined and
connect to B--.

For the secondary: No. 7 and No. 11 are joined;
also No. 8 and No. 12. The class C load is con-
nected to No. 7 and No. 8.

The driver transformer is a T-18D78 and the cor-
rect ratio is 3.2:1.
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THORDARSON 5 & 10 Meter Transmitter

(Continued)

R. F. UNIT SPEECH AMPLIFIER AND POWER SUPPLY
Chassis: 17” x 10” x 3”; Panel: 14” Chassis: 17 x 10” x 3”; Panel: §331”

MODULATOR AND POWER SUPPLY R. F. POWER SUPPLY
Chassis: 17” x 16” x 3”; Panel: 10%2"” Chassis: 17" x 10” x 3”; Panel: 1012"”

COIL DATA
Band 10 5
{ 14 t. No. 10 6 t. No. 10
L 1" dia. 1”7 dia.
23" long 1%" long
12 t. No. 10 4 t. No. 10
L. 17 dia. 1" dia.
2Y%" long 1" long
16 t. No. 10 6 t. No. 10
L, I 1" dia. I 17 dia.
i 23" long [ 1V2” long
- I
16T #14 17 dia. 198" long
7T #10 1" dia. 1V2" long

TRANSMITTER GUIDE
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5 & 10 Meter Transmitter THORDARSON

(Continued)
;",_,NCI_ - NC-2

—]

nCRYSTAL MIC.

‘| L.
115V.60C.

SW2
» LINE

CH-5

PARTS LIST
RESISTORS TUNING CONDENSERS C-19 .001 mid. 1,000 volt mica T-10 T-57A41
100,000 ohms, 1 watt C-1 35 mmid. Receiving type C-20 .001 mid. 1,000 volt mica T-11 T-58A70
H ivi C-21 10 mid. 25 volt Elect. T-12 T-15D78
35,000 ohms, 10 watt C-2 35 mmid. Receiving type T.13 T-11M75
10,000 ohms, 10 watt C-3 35 mmfd. 1,000 volt spacing C-22 8 mid. 450 volt Elect. I
. - T-14 T-16F14
50,000 ohms, 1 watt C-4 35 mmid. 1,000 volt spacing C-23 .1 mid. 400 volt paper
25,000 ohms, 10 watt C-5 35 mmid. per section 1,000 C-24 10 mtd. 25 volt Elect. CHOKES
5,000 ohms, 10 watt volt spacing C-25 8 mid. 450 volt Elect. CH-1 T-74C29
400 ohms, 10 watt NC-1 6 mmid. 1,000 volt spacing C-26 8 mid. 450 volt Elect. CH-2 T-16C20
2,500 ohms, 25 watt NC-2 6 mmid. 1,000 volt spacing C-27 8 mid. 450 volt Elect. CH-3 T-16C25
200 ohms, 10 watt NC-3 6 mmid. 1,000 volt spacing C-28 10 mid, 100 volt Elect. CH-4 T-16C20
5 me ohms, Vi watt C-29 8 mid. 450 volt Elect. CH-5 T-74C30
2 250qhms 1 | 1t FIXED CONDENSERS C-30 2 mid. 1,500 volt
550.000 ohirae, 1 watt C6 .00015 mtd, 1,000 volt mica C-31 2 mid. 1,500 volt METERS
gy Gl B C-7 .001 mid. 1,000 volt mica C-32 2 mid. 1,500 volt MA-1 100 M.A.
500,000 ohm, vol. control C8 .001 mid. 1,000 volt mica MA-2 100 M.A.
2,250 ohms, 1 watt C9 .01 mid. 1,000 volt mica TRANSFORMERS MA-3 150 M.A.
20,000 ohms, 1 watt C-10 .01 mid. 1,000 volt mica T-1 T-53P03 MA-4 100 M.A.
500 ohms, 1 watt C-11 .0001 mtd. 2,500 volt mica T-2 T-79F84 MA.5 300 M.A.
5,000 ohms, 1 watt C-12 .01 mid. 1,000 volt mica T-3 T-16P00 MA-6 300 M.A.
750 ohms, 10 watt C-13 .01 mid. 1,000 volt mica T-4 T-16F08 RFC-1 125 ma R.F. Choke
2.500 oh ‘ C-14 .0001 mitd. 2,500 volt mica r-5 T-16P00 RFC-2 125 ma R.F. Choke
+500 ohms, 10 watt C-15 .001 mid. 1,000 volt mica T-6 T-16F08 RFC3 125 ma R.F. Choke
50,000 ohms, 100 watt C-16 .001 mid. 1,000 volt mica T-7 T-16F17 RFC-4 125 ma R.F. Choke
50,000 ohms, 100 watt C-17 .002 mid. 2,500 volt mica T-8 T-16F13 RFC-5 125 ma R.F. Choke
750 ohms, 10 watt C-18 .002 mid. 1,000 volt mica T.9 T-16F14 RFC6 250 ma R.F. Choke

N—=OOWOND U WN—~O
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MODULATION
PRINCIPLES S

CLASS B AUDIO
OUTPUT CALCULATIONS

MODULATION
PRINCIPLES

Modulation of an R.F. carrier may be
accomplished
ways: plate modulation, grid modulation,
By
far the most popular is plate modulation;
and with the merits of class B audio ac-
cepted facts, the trend of even the largest
broadcast stations, which in the past used
low level modulation, is toward the use of
plate modulation in the final stage.

in a number of ditferent

and screen or suppressor modulation.

Plate modulation is accomplished by
varying the plate voltage on the class C
stage in accordance with the wave shape
If the
normal class C plate voltage is 1000 volts,
for 100 per cent modulation the plate volt-
age (due to the voltage from the modu-
lators) will swing from zero to 2000 volts.

of the signal from the modulators.

In Figure 1 is shown a carrier which is
100 per cent modulated by a sine wave.

The unmodulated carrier is shown from
A to B; the modulated portion, from B to C.
The distances a and b represent either
voltage or current amplitudes; and for 100

"N
TG "mn‘ “r‘
(i ;lHM’[}'
! P
FIG. 1
per cent modulation, they are equal. This

modulated wave may be thought of as the
regular carrier surmounted by a sine wave,
the axis of which (X-X') is placed along the
top of the carrier. This sine wave signal
and the power represented in it must be
supplied by the modulators. The amplitude
of the carrier is b, and the carrier power
is thus equal ‘o Kb*, where K is a constant,
The amplitude of the sine wave from the
modulators is a, which is equal to b; and
since the effective value is .707b, the power
in the sine wave is K (.707b)* or .5Kb". The
sideband power supplied by the modula-
tors is thus one-half the carrier power. It
should be borne in mind, however, that
these figures hold only for a sine wave;
and from this comes the statement that for
100 per cent modulation, the output of the
modulators must be one-half the class C
input.

A more general statement which would
eliminate the wave form of the modulators
would take into account peak modulator
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power, rather than average power. In
Figure I, since a equals b, the carrier
power Kb* is equal to the peak modulator
power Ka".

In Figure 2 is shown a carrier 100 per
cent modulated by a complex wave,

The distance a is still equal to the dis-
tance b; and it may be seen that the aver-
age power represented in the sidebands
is much less than the power in a sine
wave of equivalent amplitude a, since the
area under the complex wave is less. The
average power in the sidebands, then, is
less than one-half the carrier power. Speech
wave form is similar to the wave form in
Figure 2 in that the average sideband
power is similarly less than half the car
rier power. In other words, to modulate
100 per cent an input of 100 watts, the
peak power supplied by the modulators is
100 watts; although for a sine wave this
100 watts of peak power represents but 50
watts of average power, and for voice fre-
quencies this 100 watts of peak power may
represent only 30 watts of average power.
This does not mean that a 30 watt ampli-
fier will modulate an input of 100 watts
on voice frequencies; but it does mean, in
order to modulate 100 per cent on input of
100 watts, that the peak modulator power
must be 100 wa