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use only. Any othe r u se will constitute an infringe­

ment of the Radio Corporation 's patents of November 7th, 
1905, Janua ry 15th, 1907, February 18th, 1908, and many 
other paten ts. A number of ch-cuit diagrams are given 
in this b ulletin which may be successfully used for radio 
transmission, and the amateur and experimenter is g iven 
the privilege of assembling Radio Corporation apparatus 
in these circuits. The amateur and experiment er may 
desire to construct the simpler parts of th~ apparatus 
in the cir cuit d iagrams which the detailed in formation 
in this bulletin will enable him to do. The Radio Ccn­
poration is g lad to extend this additiona l privilege under 
its patents in order to develop interest in the amateur 
radio art, but these p rivileges a r e given to n o one except 
the amateur and exp erimenter, and then only for their 
use and not for sale. 
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FOREWORD 

T H E RADIO CORPORATION OF AMERICA takes 
pleasure in offering this , its first catalog, to the fraternity 
of radio amateurs and experimenters. During the last few 

yea rs the trend of development in wireless communication has 
been in the direction of continuous wave transmission and 
reception . The only suitable method of generating continuous 
wave energy for amateur radio transmission is the one which 
employs vacuum tubes and associated circuits as oscillation 
generators . 

The manifold advantages of continuous wave transmission 
over spark transmission need no longer be emphasized. Prior 
theory, exhaustive laboratory tests , and current radio practice 
have established beyond doubt its superiority over the damped 
wave method . Starting from this premise, the Radio Corpora­
tion of America, backed by the research and manufacturing 
faci liti es of the General Electric Company, set out to develop 
continuous wave transmitting apparatus which should be simple 
in operation, efficient and reasonably priced. This modern 
system, besides enabling the amateur to cover extraordinary 
distances with low antenna power and with a minimum of inter­
ference to the operation of other stations, makes possible the 
transmission of wireless speech, i.e. , radio telephony. 

It is believed that our object has been obtained ; and this 
catalog has been issued to popularize C. W. apparatus, and to 
furnish the radio amateur with the data necessary for the 
efficient operation of C. W. transmitters. 

The Radio Corporation is proud of the apparatus which it 
has developed, and is solicitous of its reputation ; and in line 
with this policy it will be glad to have called to its attention 
any defect in material o r workmanship which may be noted by 
the purchaser. It is the aim of the Corporation to serve the 
radio amateur, and to establish its trademark as a symbol of 
quality. Remember that back of the Radio Corporation's 
products stand the splendid research faci lities of its associates 
in ·the fie ld of electricity, the General E lectric Company, the 
American Telephone and Telegraph Company, and the Western 
Electric Company . 
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RADIOTRON TRANSMISSION 

THE USE OF RADIOTRONS IN EXPERIMENTAL CONTINUOUS 
WAVE TELEGRAPH AND TELEPI-lONE SETS 

CURRENT literatu re devoted to amateur 
radio activities affords sufficient evidence 
that the era of continuous wave trans­

m1ss10n has arrived. It ha, long been known 
that continuous wave sending apparatus would 
provide a greater radio transmission range than 
a spark transmitter of the sam e power to the 
antenna, and a lso that the use of continuous 
waves would permit the adoption of m ore 
efficient methods of reception than t he spark 
system. 

The only suitable form of undamped wave 
generator for short wave t ra nsmission is t he 
osci ll ating vac­
uum t ube. The 
exp enditure of 
large sums of 
money in pains­
taking research 
c o n cl u c ted b y 
America's fore­
most scientific ex­
perts, has enabled 
the production of 
reliable a nd effi­
cient power t ubes 
- RADIOTRONS 
- which may be 

energy that can be put in to an anten na at short 
wave lengt hs or high frequencies. 

The vacuum t ube transmitter using the R adio 
Corporation 's Power Tubes is comparatively 
simple, both in point of construction a nd in 
operat ion . It is no m ore difficult to adjust and 
to m aintain t ha n a spark t ransmitter , and it has 
m a ny points of adva ntage over t he spark set . 
There a re, however , certa in precautionary 
m easures whi ch must be considered in vacuum 
tube operation, and it is one of t he objects of 
t his bulletin to place before the amateur such 
information as will enab le him to secure t he 

maximum results 
from a tube set. 
Moreover, as t he 
operation of t he 
tu be transmitter 
b e c om es better 
k nown a mong 
amateur experi­
m enters, it will 
occupy th e pre­
mier posit ion in 
a ma te ur radio 
work. 

e mplo ye d as 
generators of con­
tinuous oscilla­
t ions, of any fre­
quency used in 
radio communica­
t ion. The vacuum 
t ube is better 
adapted to radio 
t ransmission at 

STAT I ON "2ZL," LOCATED AT VALLEY STREAM , L. I. USING TWO 

Two prime ad­
vantages of con­
t inuous wave tel­
egraphy should 
not be lost sight 
of; namely, the 
high degree of se­
lectivi ty, and the 
greatly increased 
ra nge obtainable. 
I t i s u s u a ll y 
possible to trans­

SO-WATT RADIOTRONS, THI S STATION H AS BEEN HEARD 
OVE R 1,900 M ILES OVE RLAND 

wave lengths in t he region of 200 m eters t ha n 
the spark system , for the spark system has cer­
tain inherent characteristics which place a v ery 
definite practical limit upon the amount of 

mi t t wo to t hree t imes the distance that can 
he covered by a spark set of the sam e a nte nna 
power, and in addition interferen ce is redu ced 
to a n ahso lu te minimum . 

CONTINUOUS WAVE TELEGRAPHY (C. W. ), INTERRUPTED CONTINUOUS WAVE 
TELEGRAPHY (I. C. W.) AND RADIO TELEPHONE TRANSMISSION 

EVERY up-to-date radio experimenter wants 
a radio t elephone; he will a lso want a long­
dis tance radio t eleii;n1 ph set. With t he 

same set, using the Radio Corporation 's Power 

Tubes, t he amateur cau te lepho ne to t he neigb­
bo r,ing stations over m oderate di sta nces, a nd by 
shift ing a few switches he can adapt t he set fo r 
con tinuous wave telegraph tra nsm ission and 
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cover distances by telegraphy three to four times 
those possible by radio te lephony. This is the 
modern way of doing things in the amateur 
station, and today there are a lready several 
thousand RADIOTRON Power Tubes in use at 
amateur stations throughout the United States. 

The Vacuum Tube Transmitter not only per­
mits wireless telephony, but also enables the 
amateur to make use of m odulated or interrupted 
continuous wave t elegraphy. Thus, if the energy 
supplied to an antenna by an oscillating tube set 
is modulated by a microphone transmitter, t ele­
phonic communication is possible ; or if the 
antenna oscillations are modulated by a buzzer 
or preferably by some form of rotary grid 
chopper, the antenna wi ll radiate wave trains 

similar to those sent forth from the antenna of a 
spark transmitter. By a suitable arrangement 
of controls, either C. W. transmission, I. C. W. 
transmission or telephony may be had from the 
same set, simply by shifting a few switches. 

A few amateur receiving stations are still 
equipped with crystal detectors. In order to 
transmit to these stations with a tube trans­
mitter the grid circui t should be modulated by 
a rotary "chopper." Such a chopper is nothing 
more than a rotary interrupter designed to inter­
rupt the grid circuit of an oscillating tube from 
600 to 1,000 times per second. Tests have demon­
strated that a tube set modulated in this way 
gives the same reception efficiency as a quenched 
spark set of the same power to the antenna .. 

SOURCES OF ENERGY FOR TUBE . TRANSMISSION 

AV ACUUM power t ube requires a low volt­
age source to heat t he filament and a high 
voltage source to energize the plate or 

anode circuit. The requisite e. m.f. for the plate 
circuit may be obtained in three ways: 

(1) From a high voltage D. C. generator. 
(2 ) From a rectified A. C. Source, using the Radio 

Corporation's KENOTRON, or two electrode, 
rectifier valves. 

(3 ) From an A. C. Source directly applied to the 
plate (self-rectification circuits ) . 

If only a D. C . source, such as 110 or 220 voits, 
is available, a high voltage D . C. generator 
should be obtained. The motor should be sup­
plied with slip rings to provide an alternating 
e .m.f. for the filament (through the medium of a 
step-down transformer). The generator should 
provide high voltage D . C. according to the 
rating of the power tube. 

Amateurs having access to an A. C. source 
only, should obtain an A. C. transformer and 
two of the Radio Corporation's KENOTRON 
Rectifier Valves arranged in a suitable circuit to 
rectify both halves of the A. C. cycle. The trans-

former should be provided with a high voltage 
secondary for the plate circuit supply and with 
two additional secondaries providing a step-down 
voltage to light the filaments of the Power Tube3 
and Rectifier Valves. In addition, a reactance 
and condenser must be supplied to smooth out 
the ripple in the plate current, as shown in 
Figure 4 of P age 14. 

In the third method two RADIOTRON Power 
Tubes may be connected in a type of circuit in 
which alternating current of suitable voltage can 
be applied directly to the plate circuits of t he 
t ubes. The tubes then act simultaneously as 
rectifiers and oscillators, using both ha lves of t he 
impressed A. C . cycle. This is called the self­
rectification method. By means of a smoot hing­
out reactance of suitable design (see Figure 2 
P age 12) , the variation in amplitude of the antenna 
oscillations may be reduced to a minimum value, 
giving all the advantages of C. W. transmission. 
The self-rectification circuit is recommended for 
telegraph use only. A suitable D. C. source 
obtained either from a Rectifier Unit or a D. C. 
generator should be used for telephony. 

® 
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A SCIENTIFICALLY CONSTRUCTED AMATEUR STATION 
By H . H . BEVER/\GE 

T OO little attention has been paid by amateurs to the ground wire system 
of their radio stations. Amateurs whose stations are located appropriately 

should give attention to the interesting series of experiments described below, 
conducted by H. H. Beverage, Special Engineer of the Radio Corporation' s High 
Power Receiving Research Staff, who has found time to apply the principles 
utilized in high-power commercial radio stations to amateur stations. By 
following Mr. Beverage's advice any amateur can duplicate the results he· has 
obtained. Mr. Beverage has analyzed and placed before amateurs the " crux" 
of a successful tube transmitting station . 

MANY amateurs have considerable diffi­
culty in getting a low ante_nna resistance, 
particularly in locations where the soil is 

sandy. Under these conditions, a counterpoise 
must generally be used to get the antenna resist­
ance down to '1, reasonable figure. In many cases, 
however, it is possible to combine a ground con­
nection with a counterpoise, in such a manner as 
to still further reduce the antenna r esista n ce by a 
large amount. 

In the General Electric Review for October, 
1920, Mr. E. E. Bucher describes the Alexander­
son syst em for Radio communication. H e shows 
how Mr. Alexanderson has combined a buried 
wire ground with a capacity ground for more 
unifm mly distributing the earth currents. I n 
Figure 1, the inductance of the helix below 
t he ground tap tunes the capacity ground, 
while t h e inductance between the ground tap 
and the antenna t unes the antenna circuit. 
The section of t he helix above t he gro un d 
connection may be considered posit ive with 
respecc to ground, and t he section of t he 
helix below the ground connection may bA 
considered negative with respect to ground. 
By suitable tuning, the total antenna current 
inay be distributed between the capacity ground 
and the buried wire ground in any desired ratio. 

In the case of Station "2BML," at· Riverhead, 
L . I. , the soil consists m ainly of dry sand under 
the antenna. There is a sm all pond near the 
antenna, but not under it. A good ground was 
obtained in this pond by running several hundred 
feet of wire into it. The ·antenna resistance 
using this ground was very high , between sixty 
and seventy ohms at 200 to 300 meters. The 
writer decided t hat since the soil under t he 
'antenn a was sandy, the high antenna resistance 
was due to the fact t hat the antenna flux was 
forced to travel through very high r esistance 
soil for a considerable distance before reaching 
the low resistance ground wires. 

A counterpoise of four No. 14 B. & S. copper 
wires running parallel with t he antenna fl at top 
and directly beneath the antenna was put up, 
t he parallel wires being four feet apart and care­
fully insulated. The counterpoise extended 
several feet beyond the antenna at both ends. 
When the counterpoise was substituted for the 
ground, the antenna resistance was lowered from 
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about sixty ohms to ten ohms. By combining 
t he ground with the counterpoise as shown in 
Figure 2, the antenna resistance was still further 
reduced to about four ohms. The resistance of 
the helix used to t une this antenna was about 
t hree ohms, making a total antenna resistance 
of seven ohms. The above resistance values 
were taken at 280 meters wave length. 

vVhen t he circuits are properly adjusted, re­
moving either t he ground connection or the 
counterpoise connection will not ch ange t h e 
antenna wave length, but will change the 
antenna resistance only. The easiest way to 
tune up t he counterpoise and ground is to first 
t une to t he desired wave length, using the 
counterpoise a lone, then try the ground clip on 
different t urns until the point is found where 
t he wave length is the same as with the counter­
poise a lone. The ground clip should be adjusted 
to within a half t urn on a large diameter helix. 
ViThen t he ground clip is at the neutral point, the 
inductive impedance of the helix below the 
ground point t unes with the capacity impedance 
of the counterpoise, forming a series-tuned cir­
cuit of comparatively low resistance. The total 
antenna current divides between t he ground and 
the counterpoise inversely proportional to the 
effective r esistances of the ground and counter­
poise circuits . 

With t he counterpoise on the bottom of the 
helix and no ground connection, the wave length 
is 336 meters and t he effective resistance is about 
nine ohms. When t he ground clip is put on turn 
No. 1, the total current d ivides in inverse pro­
portion to the ground resistance and t he counter­
poise reactance, and, obviously, most of t he 
current will flow in the ground lead. Since the 
counterpoi e has little effect, the wave length is 
practically determined by the antenn a capacity 
and the helix inductance between t he ground clip 
and the antenna cli p. As the ground clip is 
moved up nearer t he neutral point, t he wave 
length becomes shorter, due to t he decrease in 
inductance between the ground and antenna 
clips, and the counterpoise reactance is partly 
t uned out by the inductance of t he helix between 
the ground and counterpoise clips. The effective 
resistance decreases as t he ground clip is moved 
up, because the counterpoise is taking a greater 
and greater portion of t h e antenna current . 
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When the neutral point i reached, the counter­
poise reactance is entirely tuned out, and the 
counterpoise takes most of the antenna current. 

In the case of Station "2BML," the counter­
poise capacity was .0007 M.F.D., and the antenna 
capacity was .0005 M.F.D. When the ground clip 
was properly adjusted, about 75 per cent of the 
total antenna current flowed in the counterpoise 
1 ad and the other 25 per cent in the ground lead. 
·with this combination, the antenna resistance 
wa · only about 40 per cent of the value obtained 
wit h the counterpoi e a lone. 

Many amateurs a lready have a counterpoise, 
and the writer believes if t he e amateurs will 
combine their counterpoi ~ with a ground con­
nection as described, their radiation will, in many 
case , be doubled, especially in cases where a 
good ground connection is ava.ilable. Very good 

The antenn?, current is six to eight amperes, 
depending upon the voltage of the local 60-cycle 
supply. The plate voltage is 2,000, using full 
wave rectification with two KE OTRONS. 
The smoothing condenser isl½ M.F.D., but is not 
large enough to smooth out the 60-cycle ripple, 
o the modulation is not particularly good and is 
eldom used, although it has been heard over 

distances of 300 to 400 miles several times. The 
RADIOTRONS draw a much as 600 watt or 
more from the condensers, so a very large con­
denser would be required to smooth out the 60-
cycle hum completely. The maximum input in 
the antenna with a single tube varies from 250 
to 450 watts without overheating the tube, and 
doubtless more energy could be put in by using a 
higher plate voltage. 

The helix consists of a power line lightning 

lle/t,{ 3,t8 • o/t/mmum rod 
1.5•dio zolvrns rod/ol/on 

', Hosler Osallo/or 
Hod/o/ron {l//-202 

//(J Y. 6(7~ IIOY. 60~ 

/ = 
J llenry c/Jolre 

FIGU R E 1 

re ult hould be obtained even if the ground 
system is not directly under the antenna, a for 
example a water-main crround. 

Figure 1 i a diagram of connections of the 
apparatu u ed at tation " 2BML." There are 
no pecial feature excepting the combination of 
ounterpoi e and ground described above. A 

ma ter o cillator is u ed to keep the frequency a_ 
con tant a. po ible. It is e ential to make th 
conden er in the ground and counterpoise leads 
larg in compari on with the counterpoi e and 
antenna capacities. Th condenser in th 
counterpoise lead is simply a topping conden er 
to k ep the plate voltage off the counterpoi e. 
Two 250-watt, type UV-204 RADIOTRO 
are used. One t ube is used as the o cillator and 
the other as the modulator. 

6-8 omps ·--.. 

l?odiolron 
?SO wolf 
l/Y204 

7 

~ ,M, 

Ct70nlerpoi.se 

l?f C/10.tf"e I.S M.11. 
/ 

/IOV. 60~ 

Wtreground 

F IGU RE 2 

arrester choke coil m ade of 21 turns of ¼-inch 
aluminum rod wound in cylindrical form , 15 
inches in diameter. Two old 2,000-volt trans­
form ers are used for upplying voltage to the 
KENOTRO rectifier . One is a five K. W. 
133-cycle power transformer, while the other is 
a 250-watt potential transformer, both having 
a 20 to 1 ratio and both delivering the am 
watts to the rectifier . 

The antenna is also a make-shift affair con­
j ting of a small horizontal cage of three o. 14 

wire about forty feet high and eighty feet long. 
Station "2BML" has been in operation for a 

number of mont hs, and like many other C. W. 
tations, the radiation was about one-half am­

pere at first, but was gradually increased by 
experimentation unti l eight am peres was fi na lly 
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reached. H alf-wave self-Tectification was also 
tried with both 60 and 300 cycles. The 300-
cycle source gave an exceedingly pure, musical 
note and was very successful, but the available 
generator was small and the antenna current 

was only about three amperes with full load on 
t he 300-cycle generator. The C. W. signals 
from "2BML" have been reported QSA on many 
occasions from stations within a 1,000 mile 
radius. 

GENERAL INFORMATION FOR THE AMATEUR. 

THERE are at t he present time approxi­
mately 25,000 .'amateur radio transmitting 
stations in the United States, and probably 

.eight receiving stations to every transmitting 
station, making a total of 200,000 amateur 
stations. The large majority of these stations 
use only a small amount of power for trans­
mitting ; consequently, t heir range is small. 
There - are organizations of amateurs which 
include primarily those who are interested in 
t he relaying of messages from one station to 
another, and during the cooler months of the 
year, when the air is clear of static, it is fre­
quently possible to relay messages through such 
stations clear across the count ry within a few 
hours. As a general rule such messages are 
relayed over fairly well established lines of com­
munication, including the most effi cient stations 
operated by t he best amateur operators of t he 
country. The National Amateitr lVireless Asso­
ciation, which includes in its membership most 
of the leading amateurs of the country, is one of 
the organizations which maintains a national 
traffic organization and relays messages to all 
points of the country without charge. The 
stations which are a part of this relay system 
of t he N ati onal Amateiir liVireless Assodation 

include many of t he leading amateur stations 
which employ t ube transmitters, and , because 
they use C. ,v. transmitters, exceptional results 
are obtained, the range of t hese t ube stations 
frequent ly exceeding 1,000 miles. During t he 
warm mont hs of t he year, when t here is con­
siderable disturbance from atmospheric elec­
t ricity due to t hunderstorms, repeated tests 
have proved t hat t ube tiansmitters can work 
successfu lly through heavy static caused by 
t hunder showers, while spark stations of the 
same power could not be heard. 

One of t he problems of amateur activit ies is 
t hat of interference between tations. This is 
largely t he resul t of t he use of spark transmitters 
which ra,diate t heir energy over a wide band of 
wave lengt h.-. In t he case of cont inuous wave 
transmission the energy is radiated on substan­
t ially one wave length , t hereby eliminating to a 
gre1J t degree the objectionable interference 
caused by spark stations. The character of 
transmitted energy is such t hat the effect at 
the distant receiver is much greater , power for 
power, than a spark set, principally for t he reason 
t hat the undamped wave transmitter permits 
t he use of highly refined and effi cient methods 
of reception. 

RADIO LAWS AND REGULATIONS OF THE UNITED STATES 

The owner of an am ateur radio transmitting 
station must obtain a station license before it 
can be operated if the signals radiated therefrom 
can be heard in another s tate; and also if such a 
station is of sufficient power as to cause inter­
ference wit h neighboring licensed stations in the 
receipt of signals from transmitting stations out­
side the state. These regulations cover t he 
operation of radio-telephone stations as well as 
radio-telegraph stations. 

Station licenses can be issued only to citizens 
of the United States, its territories and depen­
dencies. 

Transmitting stations must be operated under 
the supervision of a person holding an Operator's 
License and the party in whose name the st at ion 
is licensed is responsible for its activities. 

The Government licenses granted for amateur 
stations are divided into three classes as follows: 

· Special Amateur Stations known as the 
"Z" class of stations are ·usually permitted to 
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transmit on wave lengt hs up to approximately 
375 meters. 

General Amateur Stations whi ch are per­
mitted to use a power input of 1 kilowatt a nd 
which cannot use a wave lengt h in exce of 
200 meters. 

Restricted Amateur Stations are t hose 
located within fiv e naut ical miles of Na val radio 
stations, and are restricted to ½ ki lowatt input. 
These st ations a lso cannot transmit on wave 
lengths in excess of 200 meters. 

Experimental stations, known as t he "X" 
class, and school and university radio stations, 
known as the "Y" class, are usu:cilly allowed 
greater power and also a llowed t he use of longer 
wave lengths at the discretion of t he Department 
of Commerce. 

All stations a re req uired to use t he minimum 
amount of power necessary to carry on successful 
communication. This means that while an 
amateur station is permitted to use, when t he 
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circum tances require, an input of 1 kilowatt, 
this input should be reduced or other means 
provided for lowering the antenna energy when 
communicating with near-by tations in which 
case full power is not required. 

Malicious or wilful interference on the part of 
any radio station, or the transmission of any false 
or fraudulent di str ess signal or call is prohibited. 
Severe penalties are provided for violation of 
these provisions. 

Special amateur stations may be licensed at the 
discretion of the Secretary of Commerce to use a 
longer wave length and higher power t han general 
amateur stations. Applicant for special ama­
teur station licenses must have had two years' 
experience in actual radio communication. A 
special license will then be granted by the Secretary 
of Commerce only if some substantial benefit to 
the science of radio communication or to com­
merce seems probable. Special amateur station 
licenses are not issued where individual amuse­
ment is the chief reason for which the application 
is made. Special amateur stations located on or 
near the sea coast must be operated by a person 
holding a commercial license. Amateur station 
license are issu ed to clubs · if they are incorpor-

ated, or if any member holding an amatel)r 
operator 's licen e will accept the ·responsibility 
for the operation of the apparatu . 

Applications for operator's and station licenses 
of all classes should be addressed to the Radio 
I nspector of the district in which the applicant 
or station is located. Radio I nspectors' offices are 
located at the fo llowing places: 

First D istrict . . . ... .. .. ... .... Boston, Mau. 
Second District ....... . . . . ... New York City 
Third District . .... . ..... . . . Baltimore, Md. 
Fourth District . ............... Norfolk, Va. 
Fi fth District . .. . ........ . New Orleans, La. 
Sixth District . ..... . .... San Francisco, Cal. 
Seventh District .. ........... Seattle, Wash. 
Eighth District . . ... . .... . ... Detroit, Mich . 
Ninth District . ................ Chicago, Ill. 

o license is required for the operation of a 
receiving station, but all persons are required by 
law to maintain secrecy in regard to any messages 
which may be overheard. 

There is no fee or charge for either an oper­
ator' license or a station license. 

C. W. TRANSMISSION AT AMATEUR WAVE LENGTHS 

A great many amateur operators have applied 
to the Radio Inspectors of the different di tricts 
for special amateur licenses, giving as a reason 
that they wish to use tube transmitters which 
would not operate properly on 200 meter , the 
regular amateur wave length. This belief is 
entirely wrong. Tube sets will generate power 
on 200 meters, as well as on any other wave 
length, providing the antenna is of proper size 
for 200-meter work. 

Some experiments with tube sets on wave 
lengths below 200 meters were made at " 2ZL" 
Station, Valley Stream, L . I, where a separate 
antenna, considerably smaller than the main 
antenna regularly used , was employed for this 
short wave work. This smaller antenna was 
about 60 feet long over all, and consisted of four 
wires. It was found possible to do successful 
work on this antenna using wave length between 
140 and 200 m eters. Considerable work was 
done on 175 meters, the antenna ·current on this 
wave length being two amperes with two RADIO­
TRO UV-203. One hundred miles in day­
light could be covered readily on this wave 
length and with the current mentioned. 

~Nhen the tran mitter was adjusted to a wave 
length of 175 meters it was found, in at least 

9 

three instances, that the receiving operators had 
to adjust their secondary circuit variometers at 
zero in order to hear the signals. This indicates 
that many amateur receiving sets will not operate 
efficiently on wave lengths below 200 meters. 
After the communication had been carried on for 
some time on 175 meters, considerable comm ent 
was made by other amateur stations on the 
desirability of working on that wave length in 
that there was no interference at that wave 
length. Atmospheric disturbances gave little or 
no trouble, whereas on wave lengths above 200 
meters the interference from this source was 
very pronounced. 

It is entirely possible to work on 175 meters 
with tube transmitters or on any lower wave 
length, without trouble, provided the antenna 
system is of the proper size for that wave 
length . The belief that tubes will not operate 
and generate pow.er on 200 meters or below, 
has evidently arisen through lack of experience. 
Tube will oscillate on short wave lengths just 
a well as on long wave lengths. At "2ZL" 

tation a 50-watt RADIOTRON UV-203 was 
-m.ade to oscillate and generate power in a small 
antenna circuit with a period of only 50 meters. 
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TRANSMITTING TUBE CIRCUITS 

TO show the radio amateur or experimenter how to utilize RADIOTRONS in certain of 
the well-known oscillating circuits, there is given on the following pages a set of circuit 
diagrams for radio tran mission, together with the component parts of a set for either fi. 

50 or 250 watt tubes. Power t ubes can be used in a variety of circuits, but the ones shown 
have been found to give maximum efficiency. Current radio literature discloses numerous tube 
transmitting 'circui ts which will be found serviceable. 

The attention of the amateur who does not possess a high voltage D. C. motor generator set to 
supply plate voltage is directed lo the self-rectification telegraph circuits shown, in which RADIO­
TRONS may be energized directly from an A. C. source. In th~se circuits power tilbes act simul­
taneously as rectifiers and oscillators. A suitable source of D . C. may be obtained from an A. C. 
source by the 1lSe of the Radio Corporation KEA OTRON Rectifier Valves. 

CIRCUIT NO. I 

Figure 1 (page 11) shows a imple yet mod­
ern type of radio-telephone circuit wherein two 
Radiotron power tu be are connected in parallel 
as oscillators, t he plate circuit being energized 
from a high voltage D. C. generator. The an­
tenna energy is modulated for radio telephony 
by the Radio Corporation 's newly developed 
Magnetic Modulator (M. M.) as herein de­
scribed, on page 31. 

CIRCUIT NO. 2 

Figure 2 (page 12) is the same circuit as 
Figure 1, except t hat the input to the antenna 
is modulated by t he R adio Corporat ion's spe­
cially designed "Grid Chopper" Model PX-1638 
and that it is intended for radio telegraphy in­
stead of telephony. This circuit is applicable 
to either Ra diot ron UV-202 or R adiot ron UV-203. 

CIRCUIT NO. 3 

Figure 3 (page 13) shows a full wave self­
rectification tranf:!mitter for C. vV. tone teleg­
raphy, using A. C_. excitation throughout. The 
circuit is applicable to 5 and 50-watt R adio­
trons. The plate circuit is energized from the 
R adio Corporat ion's new -High Voltage Trans­
former which is designed to operate from a source 
of 110 volts, 50 or 60-cycle alternating current. 
In- this circuit , t he fi lament and plate current 
are obtained from t he same transformer. 

CIRCU lT NO. 4 

Figure 4 (page 14) indicates t he circuit of a 
10-20 or 50-100 watt radio telephone set using 
Radiotrons UV-202 or UV-203, one as an oscil­
lator and t he other as a modulator. Two of t he 
R adio Corporation's Kenotrons, Model V-216 
or Model UV-217 , provide D. C. plate excitation 
from an A. C . source. The R adio Corporation's 
Microphone Transformer with side tone winding 
is used to control the grid potential of t he 
modulator tube, ,vhich in turn modulates the 
antenna input . This circuit • is part icularly 
recommended to the amateur having an A. C . 
power source only. 
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CIRCUIT NO. 5 

Figure 5 (page 15) is a circuit specially de­
veloped to provide constant antenna frequency. 
Two R adiotron power t ubes are employed as 
oscillators, their plates being energized t hrough 
K enotron UV-216 or UV-217, giving full wave 
rectification from an A. C. source. This gives 
the amateur an excellent out fit for both radio 
telephony and radio telegraphy. The circuit 
is suitable for eit her ·R adiot rons V-202 or 
UV-203. 

CIRCUIT NO. 6 
Figure 6 (page 16) is a radio telephone cir­

cuit using R adiotron UV-203 as oscillator , mod­
ulator and speech amplifier. P late excitation 
is obtained from a D. C. high voltage genera­
tor. The output of t he speech amplifi er is 
controlled by t he R adio Corporation's n ew 
M icrophone T ransformer. 

CIRCUIT NO. 7 
Figure 7 (page 17) depicts a full wave recti­

fication set for radio telephony, using four Radio­
trons -, -202, two as oscillators and two as 
modulators. The p late circuit is fed from a 
rectified A. C. source t hrough four K enot rons 
UV-216. · 

CIRCUIT NO. 8 
Figure 8 (page 18) is a combined circuit fo r 

telegraphy and telephony, using full wave recti­
fication, which ut ilizes four Radiotrons UV-202 
as oscillators and four Kenotrons UV-216 as 
rectifiers. The n ew Magnetic Modulator con­
trols t he antenna energy for telephony. Grid 
C hopper, Model PX-1638, is used for I. C. W. 
T elegraphy. An intermediate circuit to provide 
constant antenna frequency is a lso included. 

CIRCUIT NO. 9 
l! 1gure 9 (page 19) shows a radio telegraph 

self-rectifying t ube circuit suitable for t ubes wit h 
outputs in excess of 100 watts. Separate t rans­
formers are used for heating the filament and 
energizing the plate circuit. 
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FIG. 1. RADIOPHONE CIRCUIT WITH MAGNETIC MODULATOR USING 
D. C. PLATE SUPPLY 

!Yole: Circvrl s/Jo,m 
hr l wo lubes 

r 

Alli 

LIST OF MATERIAL IRCU IT 
SYMBOL 

1' 
'· C . 

'.J 

RATING OF RADIOTRONS 

5-WATT T BES 50- W AT T T UBE, 

- ------.,------1------~--
MODE L PRLCE MODEL PRI CE 

I One or more R ADIOTRON Power Tube ... . .... UV-202 $8.00 each UV-203 $30.00 each 
2 One or more R ADIOTRON Tube Sockets . . . UR-542 1.00 " UT-541 2.50 " . . . . . . . 
3 F ilamen t Rheo tat . . .......... .......... . Rh . PR-535 3.00 PT-537 10.00 
4 Oscillation Transformer ...... . ..... ...... . L UL-1008 11.00 UL-1008 11.00 
5 An tenna Series oodenser . . .. . ...... . . . .. . C1 UC-1015 5.40 UC-1015 5.40 
6 Magnetic Modulator . . .......... ...... . . . . 
7 Magnetic Modulator Battery .. ... . ...... . . 
8 An tenna Ammeter ..... ... . . .. .. . ... .. . . . 

MM (See Note 4) . . . . . . . . . . . . (See ote 4) . . ......... . 
*B 6 Volts . . .. .. .. .... 6 Volts . . .. .. ..... 
A UM-530 6 .00 UM-533 6 .25 

9 T ransmi tter Grid Leak . . . . .... . ..... . . . . Rg UP-1719 I.IO UP-1718 1.65 
10 Grid Conden er . . .. .. ... . .. . . . ... .. . . . .. . c. UC-1014 2 .00 UC-1014 2 .00 
11 B locking Conden er . ............ . . . . .... . 
12 Radio Frequency hoke.. . .. . ... . . . .... . 

q.3 UC-1014 2.00 UC-1014 2.00 
.I (See Note 1) ........... . (See Note 2) . . . . . . . . . . . . 

13 P rotective Condenser . .. ...... .... ....... . ~ UC-1632 1.85 UC- 1634 I.SO 
14 F~lament Battery .... . . ........... . ..... . 
15 Motor Generator .. . . .. ....... . ..... . ... . 

B2 IO Volts .... . .... . . . 12 Volts . .. . . . . . . . . . 
M G (See rote 3) . ......... . . (See Note 3) . .. . . . . . . . . . 

16 M icrophone .... .. ....... . . . . .... . . . . . .. . t. l 284-W . .. .. . . . .. .. 284-W . . . . . . . . . . . . 
17 Microphone Mill ia rnmeter ........ ..... . . . . A, . . . . . . . . . . . . . . ' .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . 
18 M icrophone Battery witch .. . ........... . . w. 

NOTE 1:- 0.5 M il-Henry Radio Frequency Choke 
Approximately 90 turns No . 30 B . & S . (cotton or 
silk insulation ) on a tube 2¼ in . diameter, length 
of winding 2 in. , inductance 0.5 mil-henry at 1,000 · 
cycles. 

NOTE 2:- 2.2 Mil-Henries Radio Frequency Choke 
Approximately 260 turns No. 30 B. & S. (cotton or 
silk insulation ) on a tube 2 ¼ in. d iameter, length 
of w inding 3 ½ in., inductance 2 .2 mil-henries at 
1,000 cycles. 

NOTE 4:- Proper Size of Magnetic Modulator 

No. of Tubes UV-202 
I UP-1346 
2 UP-1346 
3 UP-1357 
4 UP-1357 

• Four Dry Cell• or 6 • Volt Storage Battery . 

S.P.S.T. . . . . . . . . . . . . S.P.S.T . . .. . . .... . 

NOTE 3:- Rating of Motor Generators 
UV-202 

No. of Tubes 

I 
Watts 1vt. <.,;. Plate Volts 

I or 2 JOO 350 
2 or 4 200 350 

UV-203 
No. of Tubes 

I 
Watts M. G • 

. , Plate Volts 
1 200 7S0-1000 

2 or 3 500 750-1000 

No. of Tubes UV-WJ 
I UP-1357 
2 UP-1367 
3 UP-1367 

, 
t We•tern Electric 284- W i• recommended. 

REMEMBER- You can convert your C . W . telegraph set into a telephone set by inserting a magnetic 
modulator in the antenna circuit as shown above. 

11 
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FIG. 2. C. W. AND I. C. W. (GRID CHOPPER) CIRCUIT FOR OPERATION FROM 
D. C. SUPPLY WITH RADIOTRONS UV-202 OR UV-203 

Chopper 

Nole: C!rcu1I s/JotYn 
ror t ;ro lvbes 

LIST OF MATERIAL 

1 One or more RADlOTRO Power Tubes ... 
2 One or more RADIOTRO Tube Sockets . . 
3 0 cillation Transformer ... . ... . .... ... . . . 
4 Antenna Series Con den ·er . . . . . . . . . . . 
5 Blocking Condenser . .................... . 
6 Tran mi tter Grid Leak ... ... .. .... . ..... . 
7 Grid Condenser . ... ........ . ........ . .. . 
8 Transmi tting l(ey .......... ... . ... ..... . . 
9 Chopper . .......... . . . . .. . .. .. .. . 

10 R ad io F requency Chokes . ... ....... . ..... . 
11 D . . Filament Voltm ter . . ....... . .. . . . 
12 · ii amen t R hec,;;tat .. ... . ... . ...... . 
13 Fi lament Batte ry .... ... . ... . . : . .. . 
14 P rotective Condenser ...... . . ... .... .. .. . . 
15 M·otor Generator ....... . .......... . 
16 Antenna Ammeter . . . ............. . 
17 Rad io F requency h k ........ ..... . . . . . 

JR UIT 
'YMBOL I 

. . . . .. ~ . 
L 

I 

C2 
Rg 
c3 
I( 

Chopper 
X 
V 
Rh 
B 

• 
MG 
A 

NOTE 1 :- 0.5 Mil-Henry Radio Frequency Choke 

ng.2 

110 I/. A. c. or IJ. c 
· motor 

...... 

RATING OF RADIOTRONS 

;tf 

x 

5- WATT T BES 50-W ATT TUBE 

MODEL PRICE M ODEL PRICE 

UV-202 $8.00 each UV-203 $30.00 each 
UR-542 1.00 " UT-541 2.50 " 
UL-1008 11.00 UL-1008 11.00 
UC-1015 5.40 UC-1015 5.40 
UC-1014 2.00 UC-1014 2.00 
UP-1719 1.10 UP-1718 1.65 
UC-1014 2.00 UC-1014 2.00 
UQ-809 3 .00 UQ-809 3.00 
PX-1638 7.25 PX-1638 7.25 

(See ote 1) ............ ( ee ote 2) . .......... 
0-15 Volts . . . . . . . . . . . 0-15 Volts . ...... ... .. 
PR-535 3.00 PT-537 10.00 
10 Volts ...... ..... . 12 Volts . . . . . . . . . . . 
UC-1632 1.35 UC-1635 2 .00 

( ee ote :1) ........... ( 'ee ote 3) . . . . . . . . . . . . 
UM-530 6.00 UM-533 6 .25 

( 'ee ote 1) ( e Not ]) . . . . . . . . 

Approximately 90 turns No . 30 B. & S . (cotton or silk insulation ) on a tube 2 ¼ in. diameter , 
length of winding 2 in ., inductance 0 .5 mil-henry at 1,000 cy cles . 

NOTE 2:- 2.2 Mil-Henries Radio Frequency Choke 
Approximately 260 turns No . 30 B. & S. (cotton or silk insulation) on a tube 2 ¼ in. d iameter, 
length of winding 3 ½ in ., inductance 2.2_ mil-henries at 1,000 cy cles. 

NOTE 3:- Rating of Motor Generators 
UV-202 

No , of Tubes 

I 
Watts M. G. 

I 

Plate Volts 
1 or 2 JOO 350 
2 or 4 200 350 

U V -203 

No. of
1
Tubes I Watts M . G . 

200 
2 or 3 -----,5,,-0_0 __ _ 

Plate Volt. 
750-1000 
750-J0(W · 

REMEMBER- In general a g rid chopper g ives the sam e kind of a signal at the rec eiving sta tion as a spark 
set g ives , and generally over muc h g reater distances. 

12 
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FIG. 3. METHOD OF USING 5 OR 50-WATT RADI OTRON POWER TUBES WITH 
60-CYCLE A. C. SOURCE FOR C. W. TONE TELEGRAPHY 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

(Full wave self- rectification ) 

!)olled CO/lllec/1017.s /'or UJ/- 203 (SOIYOII J lu/Jesonlt.. 
_,,-See poge Ol7 "Proper L oco/100 or Telegmpll Ke_?' " 

r··-1..,,,_.,.. / 

! :i r-h 

e11olro11 l'li11d//lg. Aloi used 
1il Mis arcuil 

Fig.3 

T 
!IS V. lop 

IIZ.5 V. /OJ) 
110 v. lop 

/07.5 V (OJ) 

/05 V /OJ) 

)c:::>--• 102 5 Y IO,P 

102.5 lo 11s rolls A. C 
50-60 cycles 

RATING O F RADIOTRONS 

LIST OF MATERIAL 

Two RADIOTR01 P ower Tube (see ote 3) 
Two Power Tube ockets . ................ 
Power T ran formers ...................... 
0 cillation Tra nsformer .. . ................ 
Two Radio Frequency By-pas onden ers .. 
Grid Couden er ................... . ...... 
T ran mi tter Grid Leak .. .. ............... 

ntenna erie nden er . .. . ...... . . ... . . 
A. C. Filament Voltmeter ............... . . 

ntenna Amm ter ... . . . .. ............... 
D . C . Plate ML!liammeter ................. 
Tran mitting K ey ... . . ... ...... . ........ . 
R adio Frequency Choke- .................. 
Keyino- on en er .... .. .................. 

C mc 1T 

YMBOL 

----
........ 
...... . . 

T 
L 
3- 4 

2 

Rg 
I 

V 

A, 
K 
X ., ? 

5- WATT T BE 5J- W TT T UBES 

J\ foD EL .ERICE l\l DE L PR "CE 

------- ------ ------- ------
UV-202 $16.00 UV-203 $60 .00 
UR-542 2.00 UT-541 5 .00 
UP-1368 25.00 UP-1016 38.50 
UL-1008 11.00 UL-1008 11.00 
UC-1014 4.00 UC-1014 4 .00 
UC-1014 2.00 UC-1014 2.00 
UP-1719 1.10 UP-1718 1.65 
U C-1015 5.40 UC-1015 5.40 

0-15 Volts . . . . . . . . 0-15 Volts .... . ....... 
UM-530 6.00 UM-533 6 .25 

0-250 M.A. . . . . . . . . . . . . 0 -500 M.A. ............ 
UQ-809 3.0.) UQ-809 3 .00 

(, e te 1) . . . . . . . . . . . . C'ee Note 2) ............ 
. . . . . . . . . . . . . ... ... . ..... UC-1635 2.00 

NOTE 1 :- 9.5 Mil- Henry Radio Frequency Choke 
Approximately 90 turns No. 30 B. & S. (cotton or silk insulation ) on a tube 2 ¾ in . diameter• 
length of winding 2 in. , ind·uctance 0.5 mil-henry at 1,000 cy cles. 

NOTE 2:- 2.2 Mil- Henries Radio Frequency Choke 
Approximately 260 t urns No . 30 B . & S . (cotton or silk in s ulation ) on a tube 2 ¼ in . diameter, 
length of winding 3 ½ in ., inductance 2.2 mil-henries at 1,000 cycle s . 

NOTE 3:- Transformer VP-1368 is capa ble of handling a total of four UV-202 tu bes in a self-rectify ing circuit. 
In order to obtain a 2/)-watt set, it is only n ecessary to add two additional UV-202 tubes, one 
in para lel w ith each of the tubes s hown i n th e circuit. 

REMEMBER- When using a motor-generator for plate Eupply to one or more power tubes, be sure that 
the watts output o f the g·fnerator is s ufficient to supply all the tubes. Do not use a 15-watt 
generator for plate s u pply to a SO-watt R A DlOTRON. A table showing the generator watts 
output for various numbers of tubes is shown on pa ge 12. 

• 
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FIG. 4. COMPLETE DIAGRAM FOR LOW POWER RADIOPHONE SET, USING 
CONSTANT CURRENT MODULATION SYSTEM WITH 5 OR SO-WATT 
RADIOTRON POWER TUBES OPERATING FROM 110-VOLTS A.C. SUPPLY. 

' 

-Bz: 

,,Xz 

l{enotron 
,/l<eclifiers'\ 

+ '----+--+----------'-----+----+-~ 

RAT-ING OF RADIOTRONS 

LIST OF MATERIAL CIRCUI T 
SYMBOL 5- W A TT T UBES 50-WATT T BES 

------------------- ----

1 Two RADIOTRO Power Tube . .. . . . . .. . 
2 Two Power Tube ockets .. .. . . .. .. . ... .. . 
3 Power Transformer ..... : ............. . .. . 
4 Oscillation Transformer .. ... .... . : .. ... . . . 
5 Two KE OTRON R ectifier Tu e .. . ..... . 
6 Two KE OTRO Tube ockets . . ... .... . 
7 R adio Frequency Choke CoiJ .... . . . ..... . . 
8 P late Reactor .. . ................. . 
9 FiJ ter Reactor .. . ... ... . ... . .. .. . . .. . .. . . 

10 Filter C ircuit Conden. ers . ... .. . ... . .. . . . . 
II Microphone Tran former ... ... . . . .. ... ... . 
12 Microphone Transmitter ..... ... .. . . . . . .. . 
13 Microphone Battery .... ...... .... . . . . .. . . 
14 'Ticrophone Switch . ... . .. . .. . .. .. ... . ... . 
15 Grid Bias Battery ...... .. .... : ......... . . 
16 A. C. Fi lament Voltmeter . . . ...... . . . . ... . 
17 Tra nsmitter Grid Leak .... .... . . . . . ..... . 
18 Antenna Serie Condenser ..... . ... . ... . .. . 
19 Anten.na Ammeter . . . . ........ . . .. .... . . . 
20 Blocking Couden ·er ....... . ... . .. . .. . . . . . 
21 Grid Con den er .. . . . . . .. .. . . ...... . .. . .. . 

T 
L 

NOTE 1:- 0.S Mil-Henry Radio Frequency Choke 

I 

MODE L 

UV-202 
UR-542 
UP-1368 
UL-1008 
UV-216 
UR-542 

(See Note 1) 
UP-415 
UP-1626 

(See rote 3) 
UP-414 
284-W 
6 Volts 
S.P.S.T. 
44 Volts 

0-15 Volts 
UP-1719 
UC-1015 
UM-530 
UC-1014 
2-UC-1014 
( in •eriea ) 

PmcE 

$16.00 
2.00 

25.00 
11.00 
15.00 
2.00 

. . . . . . . . . . . . 
5.75 

11.50 
3 .20 
7.25 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

......... ... 

. . . . . . . . . . . . 
I.IO 
5.40 
6.00 
2.00 
4.00 

MODEL PRICE 

UV-203 $60.00 
UT-541 5.00 
UP-1016 38.50 
UL-1008 11.00 
UV-217 53.00 
UT-541 5.00 

(See ote 2) . ....... . . . 
UP-415 5.75 
UP-1627 15.75 

( ee Note 3) 10.00 
UP-414 7.25 
284-W . ....... . .. . 
6 Volts . . ... . .... . 
S.P.S.T. . . . . . . . . . . . . 

44 Volts . ..... . .. . . 
0-15 Volts . ..... .. .. . 

2 UP-1718 3.30 
UC-1015 5.40 
UM-533 6.35 
UC-1014 2.00 
2-UC-1014 4.00 
(in aeries) I 

Approximately 90 turns No. 30 B. & S. (cotton or silk insulation ) on a tube 2 ¼ in. diameter, 
length of winding 2 in., inductance 0 .S mil-henry at 1,000 cycles. 

NOTE 2:- 2.2 Mil-Henries Radio Frequency Choke 

NOTE 3:-

Approximately 260 turns No. 30 B. & S. (cotton or silk insulation ) on a tube 2 ¼ in. diameter, 
length of winding 3 ½ in., inductance 2.2 mil-henries at 1,000 cycles. 

2 UV-202 4 UV-202 2 UV-203 

CJ 
C4 

l - UC-1631 I J- UC-1632 I 2- UC-1635 in paralle 
--1-- -U-C- -- ,-f;-.1_2__ 2- UC-1632 in narallel 3- UC-1635 in parallel 

*Four Dry Cell• or 6-Volt Storage Battery . 
t We•tern Electric No . 284- W i• recommended. 
t Two Block• of Burge .. • Battery, 22½ Volta each, No. 21S6. 

REMEMBER - All of the energy of your power tubes can be efficiently deli'l>ered to your antenna on 
wave lengths of 200 meters and lower. 

1-! 
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FIG. 5. RADIOPHONE OR TELE.GRAPH CIRCUIT, USING .FULL WAVE RECTIFICA­
TION FROM . A. C. SUPPLY WITH CONST ANT FREQUENCY (INTER­

MEDIATE) CIRCUIT AND MAGNETIC MODULATOR. 

I< _Polled conoPclhos /or //Y-203 (so watt) tu.bes oo& 
1 ,...----'if,,/ See page oo ··proper L tJColhl7or Te/egro,o/J Kty" 

!?,:r-~ 

Teleg. /Jllooe 
T 

A 

_j oooooooooooooJ°I°~Tlo] 
102.s to 11s volts ~ ~ ~ I ~ !.ti 

S0-60 c_gcles !i! :::: 

Fig.S 

RATING OF RA.DIOTRONS 

LIST OF MATERIAL CIRCUIT 5-W ATT T UBES 50--WATT TUBES SYMBOL 
MODEL Pm cE MODEL PmcE 

I Two RADIOTRON Power Tubes .. ... ... . 
2 Two RADIOTRON Power Sockets .. ... . .. . 

. . ... ·'·. UV-202 $16.00 UV-203 $60.00 

... . .. . . UR-542 2.00 UT-541 5.00 
3 Two KENOTRO Rectifier Tubes . . .... .. . ...... UV-216 15.00 UV-217 53.00 
4 Two KENOTRON Tube Sockets .. . . .. ... . .. . ..... UR-542 2.00 UT-541 5.00 
5 Antenna Series Condenser . . . . . . . ... . .... . C1 UC-1015 5.40 UC-1015 5.40 
6 Magnet.ic Modulator .. .. ........ ... . .. .. . 
7 Magnetic Modulator Battery . .. . ... . ... . . . 

MM (See Note 3) . . . .... .. . . . (See Note 3) . ........ . . . 
*B 6 Volts . . . .... . .... 6 Volts . . .. . . . . . . . 

8 Microphone . .. .. .... . ... .. .. ..... . ..... . tMT 284-W . . . . . . . . . . . 284-W . . . . . . . . . . . 
9 Antenna Ammeter ..... .. ... . . . .. . . . . . .. . A UM-530 6.00 UM-533 6.25 

10 Coupling Condenser ... . ... . .. .... .. . . .. . . 
11 Intermediate Shunt Condenser ..... . . .. . . . . 

C2 UC-1803 5.00 UC-1803 5.00 
c3 UC-1015 5.40 UC-1015 5.40 

12 Blocking Condenser . . . . . . . . . . . . ...... . 
13 Grid Condenser .. .. .... .. ... . .. . .... . . . 

c. UC-1014 2.00 UC-1014 2.00 
c6 UC-1014 2.00 UC-1014 2.00 ' 

14 F il ter Condenser ..... . .. . .. . . . . . .. .... . . . c6 UC-1631 1.35 2-UC-1635 4.00 
in parallel 

15 F il ter Condenser .... . .. . C1 UC-1632 1.35 3-UC-1635 6.00 
in parallel 

16 Antenna Inducta nce .. . . . . . . . . . . . . L UL-1008 11.00 UL-1008 11.00 
17 -Transmitter Grid Leak . . . . . . .... . . . .... . 
18 A. C. Filament Voltmeter . .... . ..... . . . . . . 

Rg UP-1719 1.10 UP-1718 1.65 
V 0-15 Volts ... . . . . . . . . . 0-15 Volts . ...... . . . . . 

19 Power Transformer ... . ..... . . . . __ . . .... . . T UP-1368 25.00 UP-1016 38.50 
20 Radio Frequency Choke . . . . ..... . X (See Note 1) . ...... . .. . . (See Note 2) . .. . . . .. ... 
21 Fil ter Reactor . . ... . . ...... . .......... .. . X1 UP-1626 11.50 UP-1627 15.75 
22 Oscillating Transformer ... . .. . . .. . .... .. . . L1 UL-1008 11.00 UL-1008 11.00 
23 T elegra ph K ey .......................... . K UQ-809 3.00 UQ-809 3.00 
24 K eyi ng Condense r ...................... . Cs . . . . . . . . . . . . . . .......... . UC-1635 2.00 
25 Mod ula tor Short Circui ting Switch . ...... . s 
26 Microphone Milliammeter . . . . ....... ... .. . 
27 Microohone Batterv Switch ........ . 

A1 
SW 

NOTE I :--0.5 ' Mil-Henry Radio Freq'-!-ency Choke 
Approximately 90 turns No. 30 B. & S. (cotton or 
silk insulation ) on a tube 2 ¼ in. diameter, length 
of winding 2 in. , inductance 0.5 mil-henry at 1,000 
cycles . 

NOTE 2:- 2.2 Mil-Henries Radio Frequency Choke 
Approximately 260 turns No. 30 B . & S. (cotton or 
silk insulation ) on a tube 2 ¾ in . diameter, length 
of winding 3 ½ in., inductance 2.2 mil-henries a f 
1,000 cycles. 

. . 
D.P. D.T. . . . . . . . . . . . D.P.D.T . . ... ........ 

. . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . ...... . . ... 
S.P.S.T. . . . . . . S .P.S.T . . ........ 

NOTE 3:- Proper Size of Magnetic Modulator 

No . of UV-202 No . of UV-203 Tubes Tubes 
1 UP-1346 1 UP-1357 
2 UP-1346 2 UP-1367 
3 UP-1357 3 UP-1367 
4 UP-1357 -

* Four Dry Cell• or 6- Volt Storage Battery. 
t We•tern Electric No. 284-W ia recommended. 

REMEMBER_:_lt is not necessary to purchase a motor-generator if you have a source of 110 volt A. C. lighting 
current, for it can be converted to D. C. by using KENOTRON rectifiers. 
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FIG. 6. D. C. RADIOPHONE CIRCUIT, USING RADIOTRONS UV-203 FOR THE 
OSCILLATOR, MODULATOR AND SPEECH AMPLIFIER, WITH 1,000 

VOLTS D. C. PLATE SUPPLY. 

Speech }UY-Z0'3 
:4mJJ/dier 

f------"-"--- --+---1+ 11111111111111,1--____._---+----~ 

5W 

44 V ,-----------. 
8 2 To rece/niJgJ 

set 1:, 

RATING OF RADIOTRONS 

LIST OF MATERIAL 

1 One R ADIOTRON "Oscilla tor " .... . .... ..... ..... .. . .. . . 
2 One RADIOTRON " M odulator" .. .. . . . ..... ...... ... ... . 
3 One RA DIOTRON "Speech Amplifier" . .... .. . . . . ... . ... . . 
4 T hree Sockets .... . .. . .. . . ................ . ..... .. .. .. . . 
5 Oscillation T ransformer ............... . ......... . .... . .. . 
6 Antenna Series Condenser ....... ...... . .. . . .. ......... . . . 
7 An tenna Ammeter . . . . . ....... . .. .. ................. . 
8 Blocking Condenser . . .. . ... . .. . . . ... . . . .. . . . . . . . . . . . .. . 
9 Grid Condenser . . . . . . ...... . .... . ....... . ..... . ... . ... . . 

10 T ransmitter Grid Leak . . . . . ............... . ...... . . . . 
11 R adio -Frequency Choke . . ...... . . . . . .. . .. . ... . ..... . . . 
12 P late R eactor . .. .. . . .......... . ... . .. ... .. . . .. ... . ..... . 
13 Three Filamen t Rheostats .... . .. . . . . ... . . ..... . ... .. .. . . . 
14 Fi lamen t Ba t tery. . . ....... .. ... ...... . ........ .... . .. . 
15 P rotective Condenser .. .. . . ......... . . . . . . . .. .. . .. . . . . . . . 
16 M otor Generator .... . ..... . .... .. . . . .. . ..... . . . ... .... . . 
17 Grid Bias Battery ............. .. . . . ......... . ...... .. . . . 
18 Amplifier Coupling Condenser .. ... . .. ..... . . ..... . . . ... . . 
19 M odulator Grid React or ...... . . . . . . .. . .. . ....... . ... ... . 
20 Amplifier P la te R eactor . . ...... . . . . .. .. . .. ..... ..... . . . . . 
21 Microphone Transformer ...... . . ..... . .. . .. . ..... .. ... . . . 
22 Microphone Battery . ........ . . ........... ....... . ... .. . . 
23 :Microphone T ransmit ter ....... . .... ... . .. ... . . .. . ...... . 
24 D. C . F il ament Voltmeter ................ . .. . ........... . 

NOTE 1 :- 2 .2 M il-Henries Radio Frequency Choke 

Cmcu rT 
S YllIBOL 

osc 
M OD 
SA 

L 
C1 
A 
C2 
C, 
Rg 
X 
X1 
Rh 
B1 
c. 
l\IG 

*B 2 
c. 
X2 x, 
MT 

tB, 
tT 
V 

50- ,"l :\.TT T U BES 

M ODEL 

U V- 203 
U V- 203 
U V-203 
UT-541 
UL-1008 
U C-1015 
UM-533 
UC-1014 
UC-1014 
UP-1718 

(See Note 1) 
UP-415 
PT-537 
12 Volts 
UC-1634 

(See Kote 2) 
44 Volts 
UC-1631 
UP-415 
U P-415 
UP-414 
6 Volts 
284-W 

0-15 Volts 

P HI CE 

$30.00 
30.00 
30.00 

7.50 
11.00 

5.40 
6 .25 
2.00 
2.00 
1.65 

5.75 
30.00 

1.50 

1.50 
5.75 
5 .75 
7.25 

Approxim ate ly 260 t u r n s No. 30 B . & S . (cotton or s ilk ins ulation ) on a t u be 2 ¾ i n . diameter, 
leng th of windin g 3 ½ in ., inductance 2 .2 mil-henries at 1,000 cy cles. 

N O TE 2 :- R ating of Motor Generators 
UV-202 

No. of Tubes 
1 or 2 
2 OT 4 

Wa tts M . G. 
JOO 
2(1(1 

Plate Volts 
350 
350 

No . of Tubes 
1 

2 OT 3 

• Two Bloc ka of Burgen' Battery, No. 2156 . 
t Wutern Electric No . 284-W l , recomme nde d . 
t Four D ry Ce ll, or 6- Volt S torag e B a t tery . 

UV-203 
Watts M . G . 

200 
500 

Plate Volta 
750 -1000 
750 -1000 

REMEMBER- The life of RADIOT RON power tubes depends upon p roper operation . Do not use a greater 
vo ltage on the fila ment than that specified , and do not overload the p late by using an ex­
cessive plate vo l t age, that is I F YOU WANT LO NG LIFE. 
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FIG. 7. RADIOPHONE CIRCUIT, USING FOUR RADIOTRONS UV-202 AND FOUR 
KENOTRONS, UV-216, FOR TELEPHONY, WITH CONSTANT CURRENT 

SYSTEM OF MODULATION. 

,, __ 
B, = Kenotron Rectifiers. 

, : 

+ 

r.-
_100000000000001nioioio10] 

I;:) ") I;:) ") 
/02.5-l/5VA.C ""?'!ii--: ~t\i~ 

Fig.7 
50-60cycles ~ ~ ~ - :::::: ~ 

LIST OF MATERIAL 

1 Two RADIOTRON Oscillator Tubes .... . ....... ... ..... . . 
2 Two RADIOTRON Modulato.· Tubes .................... . 
3 F om KEN OTRON Rectifier Tubes ... . . . ... . ..... . . ... . . . 
4 Eight Sockets . . . . .. . .. . ............. ..... . . . . .... . ..... . 
S Antenna Series Condenser . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . 
6 Antenna Ammeter .......................... . .. . . . .. . . . . 
7 Grid Condenser ... . . . ..... . . . .. . . . .. . . . . . .... .... . . .. . . . 
8 Transmitter Grid Leak . . . . . . . . . . . . ... . . .... ....... . 
9 Oscilla tion Transformey . . . . . . . . . . . . . . . .......... . 

10 Radio Frequency Choke . . ... . . . .... . ...... . . . ..... . .... . 
11 Pla te Reactor .... .. .. . . . ...................... . . . . .. ... . 
12 Mic1ophone Transformer ... . . . . . .. ... . . . ........... . . . .. . 
13 Microphone Battery . . ......... . . . . .... . . .. . . ......... . . . 
14 Microphone . .............. . . .. ...... . ........ . ....... . . 
IS Grid Bias Battery ...... .. .. . . . . .... . . . .. . . .. . . ..... . ... . 
16 Power Transformer. ............... . . . .. .. . ." ............ . 
17 Filter Reactor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
18 Filter Condenser ... . ........ . . ..... . .... . . . . .. . .. ... . .. . 
19 Filter Condenser ....... . ..... . . .. . . . . .. . ...... . . . . . .... . 
20 Blocking Condenser .. . .... ... ... . . . . .. ..... . ........... . 
21 A. C. Filament Voltmeter ..... . ... . ...... .... . . . . ....... . 
22 Microphone Switch . . . . . . . . . . . . . . . . . . . . . . ..... . . 

NOTE 1:- 0.5 Mil-Henry Radio Frequency Choke 

CrncUIT 
SYMBOL 

C, 
A 
C2 
Rg 
L x, 
X 
MT 

*B 
tM 
tB, 
T 
X2 
Ca 
c4 
C, 
V 
SW 

RATING OF RADIOTRONS 

5-W ATT TUBES 

MODEL 

UV-202 
UV-202 
UV-216 
UR-542 
UC-1015 
UM-530 
UC-1014 
UP-1719 
UL-1008 

(See rote 1) 
UP-415 
UP-414 
6 Volts 
284-W 
44 Volts 
UP-1368 

· UP-1626 
UC-1635 
UC-1635 
UC-1014 

0-15 Volts 
S.P.S.T. 

PRICE 

$16.00 
16.00 
30.00 

8.00 
5.40 
6.00 
2.00 
1.10 

11.00 

S.75 
7.25 

25.00 
II.SO 
2.00 
2.00 
2.00 

Approximately 90 turns No. 30 B. & S. (cotton or silk insulation ) on a tube 2 ¼ in. diameter, 
length of winding 2 in., inductance 0.5 mil-henry at 1,000 cycles. 

* Four Dry Cella or 6-Volt Stora1e Battery. 
t Weatern Electric No. 284- W ia recommended. 
t Tu,o Bloclt.a of Bur6caa' Battery, No. 2156. 

REMEMBER- Power tube filaments should be burned at constant voltage rather than constant current. 
This will prolong their useful life. 

17 
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FIG. 8. CONSTANT FREQUENCY CIRCUIT, USING FULL WAVE RECTIFICATION 
FOR FOUR RADIOTRONS UV-202 AND FOUR KENOTRONS, UV-216 FOR 
TELEGRAPH AND TELEPHONE (CHOPPER AND MAGNETIC MODULATOR) 

110 V A .C tJr O C. 
drinilg molor Kenotron Rect/riers. 

,' ; 

C/KT _ _ 

~ .. ~/ • ...c-
t I ~ 

P/mne 

, .SW 

l'llone 

Fig.8 

LIST OF MATERIAL 

1 Four RADIOTRON Power Tubes .. . . ..... . .............. . 
2 Four KENOTRON Rectifier Tubes .. .. .. .. .. . .. .. .. .. ... . 
3 Eight RADIOTRON Sockets . ...... . ............... . .... . 
4 Antenna Series Condenser .. ..... . .... . ......... . .... . ... . 
5 Magnetic Modulator . ... . ........... . ..... . .......... . . . 
6 Magnetic Modulator Battery ..... . .. . . ... . . .. . . ....... .. . . 
7 Microphone . . . . . . . . ...... .. .. . .... . .. . . . . . ......... . . . 
8 Antenna Ammeter . .. . .. . ... . ... . .. . . .. . . . ... . . . ..... . . . 
9 Coupling Condenser ............ . . . .. .. ...... . ........ .. . 

10 Intermediate Shunt Condenser . . .... . ....... . ....... . .. . . . 
11 Oscillation Transformer ......... . .. . ..... .. .. . . . ... . .. .. . 
12 Blocking Condenser .. ....... . ..... . ............... ...... . 
13 Grid Condenser ..... . . . .. . .. . ... . ... . .. . .. . ......... . . . . 
14 Filter Condenser . .. . ....................... . ..... . ... . . . 

15 Filter Condenser .... . . . . .. .. . .... . ... . .. . ...... . .... . .. . 
16 Antenna Inductance ...... . . . ..... . ... . ..... . .. . .. . . . . .. . 
17 Transmitter Grid Leak ... . . . .. . . ..... . ... . . . . . . . . .. ... . . 
18 A. C. Filament Voltmeter .... . . . . . ... . ...... . ........ . . . 
19 Power Transformer ......... . . .. ......... . ........... . . . . 
20 Radio Frequency Choke .. ... . . ............ . ...... . ..... . 
21 Filter Reactor . . .. . .................... . ... . ..... . .. . .. . 
22 Switch . .. . . .. . ... . .. . . . ... . . . . . .. . . .. .. . ..... . . ....... . 
23 Grid Chopper . .......... . .......... . ....... ... ...... .. . . 
24 Telegraph Key . . ... ........ . ... .. ... . .. . ... . ... .. . . .... . 
25 Radio Frequency Choke ...... . . .......... . ........ .. ... . 
26 Microphone Milliammeter .. . ...... . . . ....... . . .......... . 

102.5-115 V. A.C 
so-60 cycles 

CIRCUIT 
SYMBOL 

..... ... .. 

..... . .... 

....... . .. 
C 
MM 

*B 
tMT 
A 
C2 
c3 
L1 
c. 
c6 
Ce 

C1 
L 
Rg 
V 
T 
X 
x. 
s 

Chopper 
K 
X2 

,/ : 

! 

RATING OF RADIOTRONS 

5-W ATT TUBES 

MODEL PRICE 

UV-202 $32.00 
UV-216 30.00 
UR-542 8.00 
UC-1015 5.40 

(See Note 2) .. . .. . ... . .. 
6 Volts ........ ...... . . 
284-W. . . . . . . . . . . . . . . . . 

UM-530 6 .00 
UC-1803 5.00 
UC-1015 5.40 
UL-1008 11.00 
UC-1014 2.00 
UC-1014 2.00 
2-UC-1632 3.70 
in parallel 
UC-1632 1.85 
UL-1008 11.00 
UP-1719 1.10 

0-15 Volts . .... ..... .. . .. 
UP-1368 25.00 

(See Note I ) . ..... . .... . .... 
UP-1626 11.50 
D.P.D.T. . ...... . . ... . 
PX-1638 7.25 
UQ-809 3.00 

(See Note I) . ......... . ... . . 
A1 ........ . ....... . . . . . . . . . . . . . . . . . . 

NOTE 1:- 0.S Mil-Henry Radio Frequency Choke 

Approximately 90 turns No. 30 B. & S. (cotton or 
silk insulation ) on a tube 2 ¼ in. diameter, length 
of winding 2 in., inductance 0.5 mil-henry at 1,000 
cycles. 

NOTE 2:- Proper Size of Magnetic Modulator 

._Four Dry Cella or 6-Volt Storage Battery. 
t Weatern Electric No. 284-W ia recommended. 

No. of No. of 
Tubes UV-202 Tubes 

1 UP-1346 1 
2 UP-1346 2 
3 UP-1357 3 
4 UP-1357 

UV-203 
UP-1357 
UP-1367 
UP-1367 

REMEMBER- The life of the filament of RADIOTRON power tubes is dependent upon its temperature. 
A 3 per cent. increase in filament current will halve the life of your tubes, and a 3 per cent. 
decrease will DOUBLE-THE LIFE. 
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FIG. 9. SELF-RECTIFYING C. W. TELEGRAPH CIRCUIT, USING TWO UV-204 
RADIOTRONS (250-WATT POWER TUBES). 

LIST OF MATERIAL 

1 Two RADIOTRON-Power Tubes . .. .. . . . .. . .. ... . . . ... .. . 
2 Two Sets of End Mountings ... . ........ . ... . .... . .. . . . . . . 
3 Power Transformer .. ... . . ... . .......... . ... ... ......... . 
4 Filament Transformer .. . .... . .. . . .. . .. .. . . . . ..... . .... . 
5 Antenna Coil .... . ... . . . . . . . .. . . .. . . . .. . .. . .... . .. . .... . 
6 Grid Coil ......... . . ... . ... .. : .... .. ........ . ... .. . . ... . 
7 Plate Coil. . . .......... . . . ... . . . .. . . . . . . . . . . . . .. . . . .... . 
8 Antenna Ammeter . . .. ........ . .... . . . .. .. .. . . . . .... . .. . 
9 Two Transmitting Grid Leaks .. . . . ... . . .. . ... . .... . . . .. . 

IO Transmitting Key ........ . .... . . . . . . ... . . . . . . . ... . ... .. . 
11 Two Filament Rheosta ts .... . . . . . .... . . . . . . .. . ..... .... . . 
12 Grid Condenser .. . .. . . .... . ... : . . . . .. . . ..... . . . . . . . 
13 By-Pass Condenser . . ........ .. .. . . . . ... . . . .. . . .. .. .. . . . . 
14 By-Pass Condenser . . . . .. .. ... . . . ......... . . . .. . . . ...... . 
15 A. C . Filament Voltmeter ..... . . . . .. . . .. .... . . . .. . .. . ... . 
16 Radio Frequency Choke .... . .... . . . .. . . ..... .. . . . . .. .. . . 
17 R adio Frequency Choke . . .. . . . . . .. .. . . .. . . . ..... . ...... . 
18 Plate Ammeter . .. . . ......... . . . . . .... . 

CIRCUIT 
SYMBOL 

. . . . . . . . . . 

. . . . . . . . . . 

T 
T1 
L1 
L3 
L2 
A 
Rg 
K 
P.h 
C2 
C 
C 1 
V 
X, 
X, 
A, 

NOTE ] :-Oscillation Transformer ( for two 250-Watt Tubes ) 200 Meters 
Coil Diam. Turns Wire 

RATING OF RADIOTRONS 

250-W ATT TUBES 

MODEL PRICE 

UV-204 $220.00 
UT-501-502 4.00 
UP-1636 (See Note 3) 
UP-1633 (See Note 3) 

(See Note 1) . . . . . . . . . . . . . . . . 

(See Note 1) .. . . . . . . . . .. . ... 
(See Note 1) .. . . .. .... . . ... . 
0-15 Amps. . . . . ...... . ... 

UP-1718 3.30 
UQ-621 2.69 
PT-537 20.00 
UC-1014 2.00 
UC-1806 5.00 
UC-1806 7.00 
. . . . . . . . . . . . . .. . ......... . . .. 

(See Note 2) . .. . . . ...... . . 
(See Note 2) . . . .... .. . . 

. . . . . . . . . . . . . . . . . . .. . ........... . . 

II g I I L3 

Antenna 
Plate 
Grid 

6 in. 
4¾ in. 
4¾ in. 

4-10 
10-20 
15-30 

I No. JO Bare Copper Wire spaced ½ in. (or UL-1008 ) 
No. 22 D. C. C. (tapped every two turns ) 
No. 22 D. C. C. (tapped every two turns) 

NOTE 2:- 2.2 Mil-Henries Radio Frequency Choke 
Approximately 260 turns No. 30 B. & S. (cotton or silk insulation ) on a tube 2 ¼ in. diameter, 
length of winding 3 ½ in., inductance 2.2 mil-henries at 1 ,000 cycles. 

NOTE 3:- Special quotation will be furnished on request. 

REMEMBER-On any tube or group of tubes delivering over 50 watts of alternating current energy, or 
operating at a plate potential above 2,000 volts, a safety spark gap should be provided between 
the grid and filament terminals at or near the tube socket or mounting. This gap should be 
adjusted to between 1/ 32 in. and 1/ 4 in., depending upon the plate voltage employed and 
the number of tubes and type of tubes used . 
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THE PRACTICAL USE o ·F TRANSMITTING TUBES 

ALTHOUGH the principles of construction 
and operation in the larger power tubes are 
no different from those applying in the case 

of the smaller ones, many effects that .are neg­
ligible in the latter .are somewhat magnified in the 
case of the larger tubes, and certain precautions 
are therefore necessary. The majority of acci­
dents to power tubes and to their auxiliary 
apparatus occur during the period of develop­
ment of circuits and testing and adjustment, 
rather than during operation, and a little ca.re in 

making these adjustments will prove of advan-
tage. . 

The following points, briefly enumerated, are 
all of importance and should be studied by the 
amateur before putting_ his set into operation. 
Limited space prevents us from giving in detail 
the reasons for some of the instructions herein 
laid down, but the amateur may be assured that 
they are the result of practical observation and 
experiment and that he cannot well afford to 
ignore them. 

TUBE SUSPENSION 

The life of RADIOTRON power tubes .may 
be prolonged _by .mounting them in the proper 
position. RADIOTRONS UV-202 and UV-
203 should be operated in a vertical position, 

_whereas RADJOTRON UV-204 may .be oper­
ated in either a vertical or horizontal position. 
If mounted horizontally, the plates should lie in 
a vertical plane, with the seal-off tip down. 

OSCILLATING CIRCUITS 

In powerful C. W. transmitting sets the cir­
cuits should be so arranged that the center tap 
on the filament coil and also the negative lead 
of the direct current high voltage source are 
both at. ground potential relative . to high 

frequency potentials in order to insure safety. 
Great care should be taken to thoroughly 

insulate the grid and plirte leads to the tube 
and the coil sections- connected to these leads 
or any apparatus in them. 

SAFETY GAPS AND . GENERAL PROTECTIVE MEASURES 

In order to guard against excessive transient 
voltages in connection with RADIOTRONS 
UV-203 and UV-204 a protective gap should he 
provided at or near the socket terminals between 
the grid and terminal and one of the filament 
terminals. One-sixteenth of an inch is correct 
for UV-203 and one-eighth of an inch for 
UV-204. . 
~•- Occasionally in the parallel operation of 
RADIOTRON power tubes ultra high frequency 
oscillations develop in the plate and grid cir­
cuits, which prevent the realization of full out­
put, and cause excessive plate and grid currents. 

This effect m&y be avoided by inserting an 
inductance of a few micro-henries (10 turns in 
one layer on a tube one inch in. diameter is 
suggested) in one or more of the individual grid 
leads of each tube as close to the grid terminal 
of the socket as possible. The protective gap 
mentioned in a paragraph above should be 
placed between this coil and the grid terminal 
of the socket. The best arrangement is to 
mount the gap directly on the socket terminals 
and one terminal of the coil directly to the grid 
terminal of the socket . 

MODULATION OF AN OSCILLATING TUBE'S OUTPUT 

One method of modulation employed in a 
vacuum tube radio transmitting equipment 
utilizes a tube as a modulator in addition to 
the oscillator tube, the plate current for these 
two tubes being fed through an audio-frequency 
reactor. In a radio telephone transmitting 
equipment the degree of modulation is of equal 
importance to the amount of antenna current as 
far as the strength of the received speech is 
concerned. The antenna ammeter does not 
usually indicate whether the output is being 
modulated in a normal manner. One simple 

20 

method of keeping a check on this is to insert a 
miniature lamp in the plate circuit of the ampli­
fier. This flashes up when the mi_crophone is 
spoken into and acts as an operating indicator of 
the microphone and modulation circuits. A type 
of lamp should be chosen that will show a low . 
degree of brilliancy with the plate currents 
obtained on the tube used. Even for the 5-watt 
size of tube such lamps are easily obtainable. 
Automobile types of miniature lamps are 
recommended. · 



R A D l 0 C O R P O R A T I O N 0 F AMERICA 

INADVISABILITY OF FORCING POWER TUBES 

It is unwise to overload a RADIOTRON 
power tube continuously, as its operating · life 
will be seriously curtailed. It is a much hetter 
plan and more economical to operate two tubes 
in parallel than it is to force one tube to deliver 
a power output far in excess of what it is rated 
for; in fact great economy will result from 
burning tubes slightly below normal brightness. 
For instance, it can be shown that to double 
the filament emission will reduce the operating 
life of the tube by one-half, whereas by burning 
the tube at 95% of its normal brightness its 
life will be quadrupled. 

When first testing the circuit, or when the set 
has not been operated for some time, it is wise to_ 
cut down all voltages to one-third of the normal 

voltage. This will greatly reduce the possibility 
of burning out the tube through a wrong connection 
which has been overlooked, as a fault will then 
instantly be detected before the damage is done. 

In a radio telephone ' transmitting circuit of 
the usual type a modulator tube is employed and 
a buzzer is often substituted for the microphone 
when it is desired to send out interrupted con­
t inuous waves. This imposes voltage strains on 
the oscillator tube and if an over-voltage is 
also applied to its plate the voltage between 
grid and filament may b~ excessive. The pro­
tective gaps described in a previous paragraph 
are a safeguard against breakdown due to this 
voltage. 

RESISTANCE OF THE ANTENNA AND GROUND CIRCUIT 

Remember it is the antenna charging current at 
the transmitter that produces the signals at the 
receiver, and in order to get a large antenna 
current with tube sets, the resistance of antenna 
systems must be reduced to a minimum. In 
addition to the usual metallic earth plate a counter­
poise, consisting of a number of wires spread on 

the ground underneath the antenna will materially 
reduce the total antenna resistance. The antenna 
should be constructed and supported so that its 
electrical period will not vary through swinging, 
for, as will be seen, most of the tube circuits shown 
in this bulletin use the antenna as the capacity 
element of the oscillating system. 

FILAMENT EXCITATION OF POWER TUBES 

The filaments of power bulbs are preferably 
energized by alternating current, which gives an 
added factor of safety and prolongs the filament 
life. 

In adjusting the temperature of a filament the 
amateur should always use a voltmeter rather 
than an ammeter, and the voltmeter should be 
connected directly to the socket connections, in 
order that the voltage drop across the filament 
may be measured. If tungsten filaments are 

operated a~ constant voltage rather than con­
stant current, it will increase their life in the 
ratio of three to one. . 

If alternating current is not available the 
filaments may, of course, be energized from a 
D. C. source of suitable E. M. F. It is empha­
sized, however, that the life of a vacuum tube 
is considerably prolonged by A. C . filament 
excitation, and particularly if the filament volt­
age is maintained at constant value. 

LOCATION OF THE TELEGRAPH KEY INC. W. CIRCUITS 

The proper location of the telegrnpb key in 
C. W. transmitting circuits is determined by 
the size of the RADIOTRON power tubes used. 
In circuits employing one or more UV-202 
RADIOTRONS, satisfactory keying can be 
obtained by inserting the key in series with 
the grid leak resistance as shown above. 
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If, however, one or more UV-203 RADIO­
TRONS are used, the most satisfactory keying 
will be obtained if a 1 mfd. condenser is insezted 
in series with the parallel circuit containing the 
grid leak resistance and grid condenser, and the 
key shunted around the 1 mfd. condenser as 
shown above. 
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RADIOTRON UV-204- 250-WATT TRANSMITTER 

RADIOTRON UV-204 is the most 
powerful tube of the RADIO­
TRON series at present sold 

for experimental transmission purposes. 
This tube is equipped with a special 
filament which gives exceptionally long 
operating life , and it wi ll be widely 
used by experimenters desiring to ob­
tain large oscillating outputs. It is 
particularly adapted for experimental 
measurements in laboratorie ' and for 
powerful C. W. radio telegraph a nd 
telephone sets for experimental use. 
Several experimenters using one UV-204 
in oscillating circuits have obtained 
antenna charging currents of fro111 five 
to six amperes. 

UV-204 will be found serviceable in 
the self-rectifying and other 
circuits shown in this bulletin, 
and ·such a circuit will appeal to 

METHOD OF 
SHIPMENT 

Each RADIOTRON 
UV-204 is packed for 
shipment in a separate 
crate, the dimensions of 
which are approximately 
11 in. X 11 in. x 25 in. 
high. The net weight of 
the tube is approxim­
ately 1 ¼ pounds, and 
the shipping weight, 
crated, 7½ pounds. 

The t ubes are sus­
pended in the crate by 
ticking. 

The safest way to 
store the t ubes is in t he 
crates as received. 

Do not expose the tubes to the 
weather. 

H andle the crated tube and t he 
tube itself with the same con­
sideration as any piece of expensive 
glassware. 

ELECTRICAL 
AND MECHANICAL DATA 

Overall Dimensions .... 5 in. x 14¼ in. 
Base- Special End Mountings-

UT-501 and UT-502 
Voltage of Filament Source ...... 12 V. 
Filament Terminal Voltage . . .... 11 V. 
Filament Current . . . . . .. . . 14.75 amp. 
Plate Voltage .... . .... . 2000 V. normal 
Amplification Constant . ........... 25 
Plate Current . . . ......... . .. . 25 amp. 
Watts Output ... . . . . .. .. .. 250 normal 

22 

the experimenter because of its simplicity. 
Two points are worthy of special 

mention- namely, the large current in­
put to the antenna that can be obtained 
with these t ubes, and the greatly in­
creased operating life over former tu bes 
of this type. 

This tube has been used constantlv at 
"N SS," the official broadcasting station 
of the Bureau of Standards, used for the 
recent amateur fading tests. I t \Yas also 
employed in the powerful radio telephone 
set installed by the Radio Corporation 
in the D elaware, Lackawanna and 
Western Railroad Radio Station at 
Hoboken, N ew Jersey, which sent out 
the news of the Dempsey-Carpentier 
Boxing Bout. The Radio Corporation 

employs the same tube in its 
new types of commercial radio 
telegraph and telephone sets. 

HOW TO UNPACK 
UV-204 

(1) The slats on one 
side of the crate are 
fastened with screws. 
Open this side of the 
crate by means of a 
screw-driver. 

(2) Remove the three 
screws which secure the 
upper strip of ticking 
and slip the ticking off 
the upper encl of the 
t u be. Then remove the 
tube from the crate. 

(3) In crating a tube 
to be returned, simply 
reverse the operations, 

p lacing the cathode (the large end) 
up. 

( 4) Instructions for operating 
t he tu be are inside the crate at 
the top. 

(5) Do not destroy the crate , as 
t ubes returned to us in any other 
form of packing are not accept­
able. 

REPLACEMENT 

If a RADIOTRON UV-204 is 
returned to our storeroom with a 
burnt-out filament, but otherwise 
in perfect condition , a rebate will 
be allowed on the purchase of 
another UV-204 . 

RADIOTRON UV-204 . . $110.00 
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RADIOTRON UV-203- 50-WATT TRANSMITTER 

THE 50-watt RADIOTRON will be universally used by amateurs for 
long-distance telephony and telegraphy. Two 50-watt t ubes connect­
ed in a self-rectifying or in a straight D. C . plate excitation circuit will 

give antenna currents of three to four amperes at amateur wave lengths. 

A single tube operated from a D. C. source or a rectified A. C . source 
wilt put two and a half to three amperes in the amateur's aerial. Hundreds 
of these tubes are already in use at amateur t ransmitting stations 
t hroughout the country, and distances up to 1900 miles have been 
covered by using two tubes in parallel in an appropriate oscillating 
circui t. 

Since these tubes have been specially designed with a v iew to securing 
uniformity, several of t hem may be operated in parallel and large antenna 
charging currents may thus be generated. Using a number of 
RADIOTRONS UV-203, speech may be sent out over ranges of 
hundreds of miles. 

A suitable power transformer for use with the 50-watt RADIOTRON 
is described on page 27. 

This t ube is a favorite with experimental laboratories. 

ELECTRICAL AND MECHANICAL DATA 
Overall Dimensions . . . 2 in. x 7 ½ in. Plate Voltage ..... ... 1,000 V. Normal 
Base ............. Four Prong Special 
Voltage of Filament Source ... . . 12 V. 
Filament Terminal Voltage .. ... 10 V. 
Filament Current . .. ....... 6.5 4 mp. 

Plate Current ..... . ...... .. . IS Amp. 
Amplification Constant . . . .. . ... . . 15 
Watts Output . ...... . ..... SO Normal 

-SHIPMENT 

RADIOTRON UV-203 is shipped to the customer in a standard woo:ien b:>x in 
which t he bulb is suspended in a special way to protect it from mechanical sh :>~ks or 
vib ration . Shipping weight, 1½ lb. 

RADIOTRON UV-203 ... . ... . . . ..... . .. . ... ... ...... . . ... $30.00 

AMERICA 

RADIOTRON UV-202-5-WATT TRANSMITTER 

THIS transmitting t ube is a p opular one for low power radio telephone 
sets and for amateur C. W . telegraph sets for transmission up to dis­
tances of two hundred miles. Two 5-watt tubes in parallel will put 

from one and one-quarter to one and three-quarters amperes in t he 
amateur's antenna. Using one of t hese tubes as a modulator and the other 
as an oscillator for experimental radio telephony, distances up to forty 
miles can be covered, and at least four t imes that distance when t he two 
tubes are connected in parallel for C. W. telegraphy. Four or five 5-watt 
RADI OTRONS can be worked in parallel with increased range. 

The 5-watt t ubes may also be used as power amplifi ers in radio 
receiving circuits. The energy amplification obtained therefrom is 
particularly useful for the operation of loud speakers . 

ELECTRICAL AND MECHANICAL CHARACTERISTICS 
Overall Dimensions . . . .. 2 ½ in. x 5 in. Plate Voltage . .... . . .. 350 V. Normal 
Base . ........... Four Prong Standard Plate Current . . . .045 Amp. 
Voltage of Filament Source . .... 10 V. 
Filament Terminal Voltage ... . 7.5 V. 

Output Impedance . ... . . 4,000 Ohms 
Amplification Constant . . .. . : . 8 

Filament Current . . . ..... 2.35 Amp. Watts Output . . . . . . 5 Normal 

SHIPMENT 
RADIOTRON UV-202 is shipped in a standa rd ca rdboard ca rton in which t he 

tube is well protected from m echanical shocks or vibration. Shipping weight, 1 lb . 

RADIOTRON UV-202 ...... . .............. .. . . . . . . $8.00 
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KENOTRON RECTIFIER, UV-217 

KENOTRO UV-217 is primarily intended for u e wi th the 50-watt 
power t ubes, to produce a D. . plate supp ly from an A. C . source. 
It is rated at 150 watt . UV-217 should be used in connection "it h 

POWER TRAN FORMER UP-1016, listed on page 27. The combinat ion 
of t he e two units con t itutes the simplest and most practical mean of 
obtaining direct current for t he plate circui t excita tion of power t ubes. 
R emember that these r ctifier valves are manufactured wit h the ame care 
and accuracy a R.ADIOTRON power t ubes, under the supervi c::ion of the 
same exper ts. · 

The output energy from t his KE JOTRON R ectifier i at a maximum 
wh en the load is such t hat the D . C. potential is between 900 a nd llOO volts. 
At no load, under an A. C . voltage of 1250 volts, t he D. C. voltage wi ll ri e 
to about 1750. On short circui t, t he current will rise to about three-quarter 
of an ampere. It is recommended , therefore, that t he D. C . circuit from 
t he KENOTRO system be properly fused , so as to protect the KE 0-
TRONS in case of short circui t. 

Using two KE OTRONS UV-217 in a full wave rectification circuit, t he 
D. C . current and watts output will be doubled , bu t the voltage at which 
maximum output can be obtained will be between the same limits. The 
output drops slightly at lower and higher D . C . voltages. This assumes a 
fixed A. C . input voltage of 1250. 

KENOTRON UV-217 is identical in appearance with RADIOTRON 
UV-203, and it may be used in t he same type of socket, Model UT-541. 
There a re, of course, no connections to the grid binding post of the socket. 

ELECTRICAL DATA 
Voltage of Filament Source . . .. . .. .... .......... . .. . .... . . . . ............... 12 V. 
Filament Terminal Voltage . .... . ....... . .. .. ...... .. ..... . . ...... ......... IO V. 
Filament Current . . . . ............ . .... ................... . .. ... ... .. . . 6.5 Amp. 
A. C. Input Voltage ...... . . ...... .. .. ... ... ........ ..... ... ..... . .... . .. 1,250 V. 
D. C. Output . . . . . . ...... .. . . .. . ...... . . . . . .. . ..... I 50 Watts at I ,000 Volts D. C. 

SHIPMENT 
KENOTRON UV-217 is shipped to the customer in a standa rd wooden box in which 

t he t ube is suspen led in a specia l way to protect it from mechanical shocks or vibration. 
Shipping weight: l ½ lb . 

KENOTRON UV-217 ... . .. ... .. . . ....... ..... ...... . . . ..... $26.50 

KENOTRON RECTIFIER, UV-216 

KE JOTRON UV-216 is primari ly intended for use with the 5-watt 
power tube and is rated at 20 watts . The output energy i at a 
maximum fo r t he e t ubes when t he load i such t hat t he D . C . voltage 

is between 350 and 400 volt . Using two tubes in a full wave rectification 
circuit t he D. C . current and the watts output will be doubled , but the volt­
age at which maximum outpu t can be obtained will be between t he same 
limi ts. The output drops slightly at lower and higher D. C. voltages, so that 
at 200 and 550 volt it is about 15 watts per t ube. This a umes a fixed A. C . 
input voltage of 550. If t he A. C . input voltage i raised, t he voltage at 
which maximum power i obtain l wi.ll be increa I corre pondingly. Thi 
" ·ill decrea e th li fe of the KE~OTRON, and lower the factor of afety. 

At no load under the A. C. voltage specified above, the D . C. voltage wil l r i e to about 
750 volts. On short circuit the cu rrent will ri e to about 100 milli amperes. The insulation 

·of the KENOTRON i designed to with. tand the first conditi on, a nd the a node will take 
care of the excess energy of t h second condi tion for a co n iderable t im . 

K EK TH.OX UV-216 is identical in appearance with RADIOTRO X UV-202, and it 
may be u d in the same type of socket, Model UR-542. 

A pecial P ower Tran former , Model UP-1368 , ha been developed fo r use with the 
20-watt KENOTROX a nd th 5-watt tran mitting tube. 

'hipping weight: 1 lb. 

ELECTRICAL DATA 
Voltage of Filament Source .. . .. . IO V. A. C. Input Voltage . ..... . . . ... . 550 V. 
Filament Terminal Voltage .. .. .. 7 .5 V. D . C. Output 
Filament Current . . .. ... ... . 2.35 Amp. 20 Watts at 350 Volts D . C. 

KENOTRON UV-216 ...... .. . ............................... $7.50 
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PORCELAIN SOCKETS, UT-541 AND UR-542 

--• · •• • . . • . -
-~/ 

THESE two sockets have been specially 
designed to meet the need for areas n­
ably priced socket which should at the 

the same time be constructed of t he very 
best insulating material obtainahle, and 
should bear t he stamp of quality through­
out. They are direct duplicates of the 
types used in commercial radio sets. 

UR-542 

P orcela in is the ideal materia l for u se in 
these devices, on account of its low specific 
inductive capacity a n<l its high insulating 
qualities . Prod uction in great quantities 
enables us to keep t he selling price un-

UT-541 

usually low. 
Model UR-542 is designed to accommodate RADIOTRONS UV-200, UV-201 and UV-202 , as 

well as KENOTRON UV-216. Model UR-541 is designed for RADIOTRON UV-203, the 50-watt 
power tube, and KENOTRON UV-217, t he 150-watt rectifier t ube. 

PORCELAIN SOCKET, UR-542 . . ................ . ............................. .. ... $1.00 
Size: 2¾ in . x 2 in. Shipping weight: 8 oz. 

PORCELAIN SOCKET, UT- 541. ...... .... . . . . . . . .... . ..... . ....... .. .. .. ... ... .... . 2.50 
Size : 3¾ in . x 2¾ in. Shipping weight: 1 lb. 

END MOUNTINGS FOR UV-204 
FILAMENT END, UT-501 

PLATE END, UT-502 

THESE mountings are designed not only to 
furnish perfect contact wit h t he elements of 
RADIOTRON UV-20:i , but also to act as 

a substantial support for t he tube itself. 
One end of the tube is slipped into mounting 

UT-501 , which carries contacts for the Fila­
ments and grid connections. The other mount­
ing, UT-502 , makes contact with t he plate of 
t he t u be . 

B oth ends a re fii mJy held by spring clips. On t he fila­
ment-end mounting is a safety gap for protecting the tube 
from t ransient voltages which might a ri::;e if the circuits 
were not properly adjusted, or if a lead wire were acci­
dentally removed. 

Each mounting is provided with two screw holes so that. 
the tube may be mounted in eit he1 a verti cal or hori zonta l 
position. . 

PLATE END 
UT-502 

FILAMENT END 
UT-501 

END MOUNTINGS,"UT-501-502 
Per Pair . . . . · .. .... . .. . .... . . . $2 .00 

2,5 

ANTENNA AMMETERS 
UM-530 AND UM-533 

A N antenna ammeter is a positive necessity 
,R in a C . W . transmitting set. Only by the 

use of such a meter can the amateur hold 
proper check on the operation of a tube trans­
mitter. At a considerable expense the Radio 
Corporation has developed a type which, in addi­
tion to being low-priced, provides long operating 
life. 

These ammeters are of the hot wire type. 
They have been designed with a view to accuracy 
and sensitivity to slight current variations; more­
over, particular care has been t~ken to insure 
their remaining accurate through a long period 
of use. 

As shown in the illus­
tration, the ammeters a re 
so constructed that they 
may be mounted flu h 
with the transm1ttrng 
panel, and are of the back­
c o n n e c t e d type. A 
sp cia l adjustment for 
tak ing care of tempera­
ture variations has been 
provided. 

, ize: 2½½ in. x ¾ in . 
L ength of Studs: ¾ in . 
Shipping Weight: 1 lb . 

AMMETER, UM-530-0-2.5 amp . .... . $6.00 
AMMETER, UM-533-0-5.0 a m p. . . . . . 6.25 
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FEATURES OF CLIP 
DESIGN 

OSCILLATION TRANSFORMER, UL-1008 

(a ) Ruggedness. 

(b) May be attached to 
and removed from 
turns with rnini­
rn urn effort. 

OVERALL 
DIMENSIONS 

(c) Positively hold their 
position on the coil, 
and cannot be acci­
dentally moved or 
detached. 

Height .... 

Width . ... 

Length . 

.... 7½ inches 

.. .. 6¼ inches 

.... 9% inches 

THIS transformer was developed primarily for use 111 circuits utilizing RADI OTRONS as 
generators of radio frequen cy oscillations. It m ay be used, however , in any set-up using 
conductively coupled circui ts, su ch as an oscillation transformer coupling the primary and 

secondary circuits in spark t ransmitters. 
The transformer consists of 25 turns of .060 in. x ½ in. copper strip, nickel-plated, with edges 

rounded, m ounted on a wooden base which includes four binding posts, to three of which are secured 
flexible conductors and clips for selecting tap points on t he transformer. 

The clips supplied for tapping on the t ransformer have been specially designed to overcome 
t he difficulties which have been experienced in the past with such connections. These clips a re readily 
connected to or taken off t he t urns of the t ransformer a nd when secured to the t ransformer by 
tightening the wing nut a re positive in holding t heir position on t he coil. These clips were developed 
primarily for use with commercia l t ransmitters, so t hat the TRANSFORM E R UL-1008 includes 
the same form of clip as t he R adio Corporation's commercial transmitters.. This feature is of funda­
m ental importance, since it is believed t hat these clips a re the first to be developed which include 
the above features of design. 

All m etal parts of the transformer are nickel-plated. The base has a polished black finish , and the 
overall appearance of the unit is very pleasing. · 

The coil is liberally designed to withstand t he potentials developed in circuits utilizing RADIO­
TRONS. Holes are provided in t he base to permit mounting the t ransform er in any desired place. 

OSCILLATION TRANSFORMER, UL-1008 . . . . ..... ... ...... .. . .. ........ .. ........ $11.00 
Size: 7½ in. x 6¼ in. x 9% in. Shipping weight: 7 lbs. 

TRANSMITTING GRID LEAKS, UP-1718 AND UP-1719 

THE purpose of t h ese grid leaks is to limit t he potential accumulating on the grid of a n oscillating 
t ube and thus govern t he output to the a ntenn·a a nd also the character of t he antenna oscillations. 

These r esistors consist of a conductor wound upon a heat-resisting silicate compound body 
developed to resist sudden and extreme temperature changes wit hout becoming cracked, weakened , or 
in any way injured. After being wound upon t his compound it is em bedded in a blue vit reous enamel 
which is fused to a dense, uniform, glassy structure at a temperature of a bout 1,000 degrees Centigrade. 

A m etal foot is provided at each encl of t he grid leak to which the re istor winding are connected, 
and t hrough which external connections are m ade. In addition, a mid-tap is provided for securing 
half the resistance of the whole unit. 

k····· zsoo t>M 5 ·- ~ -- ··2500 OHl'I S ·-··•·· "'= 
•• ,.!,._ •••••• •• l~00 0,..,,. 

' uP.'.1119 · UP-1718 

GRID LEAK, UP-1719 ..... . .. . . . .... ....... . .. . .. .. ....... ..... . . . . . . . . ..... . ..... . $1.10 
For use with 5-watt RADIOTRONS. Resistance-5,000 ohms, with mid-tap at 2,500 ohms. 

Size: 5 in. x I ¼ in. Shipping weight: I lb. 

GRID LEAK, UP-1718 . .... . ........... ..... ...... .. . ... ... . . ..... .. ..... . ...... . ... $1.65 
For use with 50-watt and 250-watt RADIOTRONS. Resi<:ltance-5,000 ohms, with mid-tap at 2,500 ohms. 

Size: 8½ in. x 1½ in. Shipping weight: 1 lb . 

2fi 
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POWER TRANSFORMERS FOR TRANSMITTING TUBE SETS 
Model UP-1368 Maximum Input 325 Watts For 5-Watt Tubes 

For SO-Watt Tubes Model UP-1016 Maximum Input 750 Watts 

I.r designing the above tran formers the en­
gineers of the Radio orporation have given 
the amateur radio exp rimenters two rugged 

and flexible units which can be utilized in numer-
ou RADIOTRO ircuit . 

The transformers permit operation from a 
50/ 60-cycle a lternating current source for (1) 
continuous wave telegraphy, on either a self­
rectification circuit or a KE~ OTRO rectified 
A. C . circuit, (2) interrupted continuous wave 
telegraphy, with or without KE OTRO recti­
fied A. C., (3) radio telephony. 

The use of alternating current provides an 
excellent and flexibl e means of upplying power 
for continuou wave telegraph and telephone ets. 
It i e pecially adaptable for the amateur radio 
experimenter becau e a wide range of experi­
mentation is opened to him, at a low first co t. 
These units have no maintenance cost, and their life is nnlimited. The advantages over a motor 
generator set are obviou . In addition , this practice is exactly imilar to that followed in the de ign 
of high power commercial tube transmitters. Continuou. wave energy may be upplied the antenna 
from an A. C . elf-rectification circuit such a shown on page 19. Rectified A . C . may be obtained 
from such a circuit by rectifying the plate supply with KE OTRO rectifying tube as bown on 
page 15. 

The Model UP-1368 transformer has sufficient capacity to handle afely one to four UV-202 
RADIOTRON~ as o cillator . Model UP-1016 will , upply one or two UV-203 RADIOTRO S 
a o cillators. A winding i provided for lighting the filaments and a winding for the plate ource. 
In addition, a filament winding for the KE OTRO filaments is upplied. 

ELECTRICAL CHARACTERISTICS 
UP-1368 

Plate Winding: Output 175 watts, 1,100 volts between outside wires, midtap at 550 volts. 
RADIOTRON Filament Winding: Output 75 watts, 7.5 volts, with midtap at 3.75 volt . The capacity of this 

transformer will supply filament current to four RADIOTRO S UV-202 (5-watt tubes). 
KENOTRON Filament Winding: Output 75 watts, 7.5 volts with midtap at 3.75 volts. Windings insulated for 

1,100 volts. Th e capacity of tJiis transformer will supply filament current to four KENOTRONS UV-216. 
Primary Winding: For operation from a 50/ 60-cycle supply with voltage from 102.5 to 115 volts. Provision is 

made for voltage adjustmrnt in tep of 2.5 volts between 102.5 and 115 volts. This is accompli hed by means of taps 
brought out from tbe primary winding of the transformer to studs on a dial switch . This feature eliminates the need of 
filament rheostats, since it provides filament voltage adjustment in teps of approximately 2 .5 volts. 

UP-1016 
. Plate Winding: Output 450 watts, 3,000 volts between outer wires with midtap at 1,500 volts . 
RADIOTRON Filament Winding: Output 140 watts, 10.5 volts between outer wires with rnidtap at 5.25 volts. 

The capacity of t his transformer will upply current for two RADIOTRO S UV-203 (50-watt tube) . 
KENOTRON F i lament Winding: Output 140 watt , 10.5 volts between outer wires with midtap at 5.25" volts. 

The capacity of thi tran form er will supply filament current for two KE OTRO UV-217. 
Primary winding: Operation from a 50/ 60-cycle supply at a voltage from 102.5 to 115 volts. Provision i made 

for voltage adjustment in teps of 2.5 volts between 102.5 and 115 volts, eliminating the need of separate rheosta ts. 
A complete rectifier set for tube operation consists of the following : 

(/ ) Power Transformer 
(a ) 325 watt, Model UP-1368 
(b ) 750 watt, Model UP-1016 

(2) Tube Sockets (see page 25 ) 
(3 ) KENOTRON Valves (see page 24 ) 
(4 ) Filter Reactor (see page 28 ) 
(5 ) Filter Condensers (see page 28 ) 

POWER TRANSFORMER, UP-1368 
325 WATTS . ... ... ....... . ........... . .. $25.00 

ize: 9h in. x 5H-in . x 4¼ in . 'hipping weight : 15 lbs. 

POWER TRANSFORMER, UP-1016 
750 WATTS ................... ... . . ..... $38.50 

ize: 9H in . x 7¾ in. x 6 in. Shipping weight: 30 lbs. 
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FILTER REACTORS, UP-1626 AND UP-1627 

UP-1626 UP-1627 

160 MILLIAMPERES 300 MILLIAMPERES 

W H EN the plate circuit of a valve transmitting set is energized by high voltage rectified A. C. , 
using the Radio Corporation's KENOTRON valves and power transformers, a suitable filter 
unit, to smooth out the rectified pulse'S must be provided. It has been customary heretofore to 

provide a relatively small inductance unit in combination with a grou:p of condensers of rather large 
capacity. It is more economical, however , to provide a large inductance unit and a relatively small 
group of condensers, and as a consequence the two special reactors here listed have been specially 
developed for the purpose. . 

These filter reactors are of the "iron clad type," designed for use with the Radio Corporation's 
KENOTRON rectifier sets. Liberal copper allowance insures the minimum of losses and no change in 
value through use. Particular attention has been given to its insulation. 

Model · UP-1626, 160 milliamperes, is designed to operate with any circuit, either A. C. or D. C., 
employing from one to four 5-watt power t ubes, RADIOTRON UV-202. It can be used in connection 
with either UC-1631 or UC-1632 filter condensers, on any kind of a circuit within the specified voltage 
and power rating. · . 

Model UP-1627, 300 milliamperes, is designed to operate on any circuit, either A. C . or D. C. , 
employing from one to two 50-watt power tubes, RADIOTRON UV-203 . It can be used in connection 
with either of the models UC-1634 or UC-1635 filter condensers on any kind of a circuit within its 
voltage and power rating. UP-1627 may also be used as a "smoothing-out" reactance. For 50-watt 
tubes, one will suffice; for 250-watt tubes, two in series should be employed. 

MODEL UP-1626- 160 MILLIAMPERES ........ ... .. . . .. : ..... . .. . . . . . . . . . . . . .. . . .. $11.50 
Size: 7-H- in. x 5f.r in. x 4/6 in. Shipping weight: 10 lbs . 

MODEL UP-1627- 300 MILLIAMPERES . ..... .. . ... . . ... ... . . .. . . .. . . . .. .. ........ . $15. 75 
. Size: 9,72 in . x fi t¼ in . x 4 H in. 

THESE Filter Condensers 
are manufactured especially 
for the Radio Corporation' s 

KRNOTRON 1~ectifier sets. 
They are intended for use with 
th e REACTORS UP-1626 and 
UP-1627, described above 

Figs. 1 to 9, pages 11 to 19, 
show t he m anner in which the 
Filter Reactors and Condensers 
a re connected in rectifying t ube 
sets. The number of condensers 
required depends upon the type 
of circuit employed. This is 
fu:lly explained in the data given 
under the circuit diagrams. 

Shipping weight : 18 lbs. 

FILTER CONDENSERS 
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UC-1631- 750 Volts . . $1.35 
Capacity 0.5 MFD . 

UC-1632- 750 Volts . . 1.85 
Capaci ty 1.0 MFD. 

UC-1634- 1750 Volts .. 1.50 
Capacity 0.5 MFD. 

UC-1635- 1750 Volts . . 2.00 
Capacity 1.0 MFD . 

Size: 4 ¾ in . x 5¼ in. x t¾ in . 
Shipping weight: 1 lb. 
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PLATE CIRCUIT REACTOR, UP-415 

ST AND ARD radio telephone circuits using one or more t ubes 
as oscillators a nd one or more additional t ubes as modulators 
require a reactor in series to t he plate circuit to maintain t he 

D. C. supply voltage to the plate at constant value, even t hough the 
output of t he set is modulated at audible frequencies. 

REACT OR UP-415 was designed for th is purpose a nd for 
circuits using 5-watt RADIOT RONS. The reactor, in general, 
is huilt on t he same lines as MICROP I:IONE TRANSFORMER 
UP-414. It is intended primarily for use in the common positive 
plate lead to t he oscillating and modulating tubes, and as stated 
above, provides a constant current system of modulation. T his 
unit has an inductance of I henry at audio frequencies. The 
D. C. resistance is approximately 640 ohms. It is well insulated 
between layers. 

DIMENSIONS 

A MERICA 

Net Weight . . . . . . . .. . .. . ....... . . . 1 lb. 3 ½ oz. Overall Height ..... .. . .. . .. . . . .. . .. . .. . 2¾ inches 
Shipping Weight . . .. .. . . . .. . . ... ... . .. . . . 1 lb. 6 oz . Area of Base of Mounting . . . .. 2 inches x 2¾ inches 
Overall Length .. . . . . . . . . . . . . .. .... . .. . . 3 ½ inches Test Voltage between Winding and Core 

1300 volts at 60 cycles 

PLATE REACTOR, UP-415 . ... .. .... . .. .. . . . . . . . . .... . .. .. ... . . .. ........ . . . . .. . ... $5. 75 

SENDING KEY, UQ-809 

THIS key is especially serviceable for C . W . . trans­
mitting sets. The contacts are mq,de of ½-inch ster­
ling silver an d, besides being interchangeable, are 

easily replaced. The lever arm is both light and durable 
and is designed to permit an operator to secure the utmost 
speed possible. The frame and other metal parts are 
brass, finely lacquered. 

SENDING KEY, UQ-809 . .. . .. . .. . . . . . .... ... .. . . ... ... .... .. .. $3.00 
Size: 5 in. x 2¾ in. Shipping weight: 1 lb . . 

MICROPHONE TRANSFORMER, UP-414 

ALTHOUGH the Radio Corporation has developed a magnetic device for modulating the ou tput of 
vacuum t ube transmitters, many amateurs prefer to use prior methods of modulation where one 
or more bulbs are employed to modulate the plate circuit energy of t he oscillating tubes; but, in 

order to obtain efficient modulation from such circuits, it is necessary to couple the grid circuit of t he 
modulating tube to the microphone through the medium of a 
voltage amplifying transformer. T he t urn-ratio of the micro­
phone transformer has been selected to give the most effective 
excitation of t he grid of the modulator t ubes based upon the 
characteristics of RADIOTRONS, when used as modulators. 
They are exactly the same type as used in the Radio Corpora­
t ion's commercial sets, and represent t he best practice in this 
type of equipment. 

The characteristics of the transformer are such that with a 
suitable microphone and a battery of four dry cells connected in 
series with the primary coil, a secondary voltage is obtained 
which will provide effective control of the radiated energy. The 
transformer is also provided with a side tone winding, which may 
be connected to the telephone of a receiving set during the periods of speech transmission,. thus enabling 
the operator to check the operation of his microphone. 

UP-414 has the same appearance and dimensions as the Radio Corporation's I NTERVALVE 
AMPLIFYING TRANSl<ORMER, UV-712 . 

MICROPHONE TRANSFORMER WITH SIDE TONE WINDING , .UP-414 .. . ..... . ... $7.25 
Size: 2¾ in. x 3½ in. x 2 in. Shipping Weight: l lb . 7 oz. 
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F ILAMENT RHEOSTATS, 
PR-535 AND PT-537 

F IRE- PROOF 
FEATURE 

B ody is composed of 
insulating material 
containing a l arge 

per centage of asbes­
tos, thereby red ucing 

fire hazar d. 

THESE new rheostats have been designed 
with a view to overcoming the many diffi­
culties which have been encountered in the 

past with other types. 
The small rheostat, Model PR-535, consists of 

a moulded base, approximately 2½ in. in diam­
eter, on which are secured two concentric wind­
ings held securely in plac·e by clamping screws. 
Connection is made to these windings by means 
of two sliding contacts of phosphor bronze, which 
form a circuit between the outside and inside 
windings. They are so shaped as to make con­
tinuous contact with at least two turns of wire, 
thus reducing tube noises, during adj ustment, to 
a minimum. . 

The outstanding feature of this rheostat is the 
provision of three binding posts, by which the con­
centric resistance coils may be connected in series 
or parallel according to current requirements. 

Model PR-535 is designed for use with 
RADIOTRONS UV-200, 201, 202 and KENO­
TRON UV-216. 

If connected in series, the two windings will 
have a resistance of 6 ohms and a current carry­
ing capacity of 1.2 amperes, whereas in parallel 
the windings will have a ·resistance of 1.5 ohms 

FILAMENT RHEOSTAT, PR-535 . .. $3.00 
Size : 2 in . x 2½ in. x 2¾ in. Shipping Weight: 1 lb. 

and a capacity of 2.5 amperes. These rheostats 
are thus suitable for various types of tube cir­
cuits, providing a greater range of usefulness than 
the more common types. They may be employed 
for general laboratory work other than that 
connected with radio. All these different con­
nections are clearly indicated on a tag which is 
attached to each rheostat . 

The large rheostat, Model PT-537,'is designed 
for use with the 50 and 250-watt RADIOTRON 
transmitting tubes, as well as with KENOTRON 
UV-217. In general the design is the same as 
Model PR-535, but with increased dimensions. 

When the windings are connected in series, a 
resistance of 1 ohm and a capacity of 7.5 amperes 
is obtained, which is suitable for RADIOTRON 
UV-203. When connected in parallel the resist­
ance is .25 ohm and the current-carrying capacity 
is 15 amperes. This allows it to be used with 
RADIOTRON UV-204 . 

Both of these rheostats are adapted for front­
of-board or back-of-board mounting. 

The shaft is square, and is clamped into the 
sleeve which carries the rotating contact by 
means of a screw which expands the clamp into 
the sleeve. Any thickness of panel may be used. 

FILAMENT RHEOSTAT, PT-537 . . . $10.00 
Size : 4 ¼ in. x 4½ in. x 2¾ in. Shipping Weight: 2 lbs 

TUN GAR RECTIFIER FOR BATTERY CHARGING 

ALL vacuum tube receiving sets require a 
storage battery for illumination of the tube 
filaments. When only a source of alternating 

current is available, the simplest and least 
troublesome device for battery-charging is the 

The 2-ampere TUNGAR has a ca­
pacity of 15 watts and will charge a 3-cell 
storage battery at 2 amperes or a 6-cell 
storage battery at one ampere. 

Dim e nsions 
Height. . . . . .... 8 ½ inches 
Depth . . . . . . . . . . . . .... 6 inches 
W idth . .. .. ...... .. .. . 6 ¼ inches 
Weight . . .... .... .. 8 pounds 

2 AMPERE TUNGAR 
N o. 195529 . . . $18.00 

30 

General Electric Company's TUNGAR Recti­
fier. Two sizes are recommended to the amateur: 

(1) 2-ampere TUNGAR No. 195259 
(2) One-battery TUNGAR No. 219865 

Bo th Types For 60-Cyc le M ain s 

The I -battery TUNGAR has a ca­
pacity of 4.5 watts and will charge a 3-cell 
storage battery at 5 amperes or a 6-cell, 

two 3-cell, batteries at 3 amperes. 

D imensi o n s 
JO inche s 

. . . . . . . . . . . 8 inches 
6 ¼ inches 

15 pounds 

I-BATTERY TUNGAR 
N o. 219865 . . $28 0 
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MAGNETIC MODULATORS FOR RADIO TELEPHONY 

ONE of the most important inventions brought 
forth in the field of amateur radio telephony 
during the past year is the MAGNETIC MOD­

ULATOR. This development has resulted from the 
Radio Cotporation's experiments with the Alexanderson 
Magnetic Amplifier, a device which is used at a ll its 
high-power transoceanic stations to control the output 
of 200-KW radio frequency alternators. The same 
fundamental principle has been adopted in the three 
magnetic modulators herewith described, and for the 
first time the amateur experimenter has at his disposal 
a simple yet thoroughly reliable means of modulating 
the antenna oscillations of any low-power vacuum tube 
radio telephone set. 

Once connected to a radio telephone set, these 
modulators positively· require no further adjustment or attention. This assures the experimenter that 
at all times he is obtaining the best possible results from his apparatus. It makes possible practical 
and reliable radio telephone transmission from a tube transmitter even on the part of an experimenter 
having a very limited knowledge of radio telephone operation. 

The Radio Corporation's MAGNETIC MODULATOR is a device which utilizes the properties 
of iron at radio frequencies to control or modulate the output of an oscillating vacuum tube or any 
other undamped wave generator. It is the result of a number of years of research and development 
work both by the Radio Corporation and the General Electric Company. The device is extremely 
simple in nature as well as in operation. It simply acts as a variable resistance connected in series 
with the antenna circuit (preferably the ground lead) of any high frequency oscillating system. 

The great advantage of the MAGNETIC MODULATOR over other methods of modulation is 
that it gives the best and only non-distorting method of controlling the output of a single · tube for 
radio telephony. Furthermore, it permits the parallel use of a number of tubes as oscillators and thus 
eliminates the use of special modulator tubes with their necessary additional accessories and critical 
adjustments. 

This modulator in many respects is similar to the well-known Alexanderson Magnetic Amplifier, 
except that the latter is operated as a variable impedance connected across the alternator while the 
MAGNETIC MODULATOR functions merely as a series variable resistance in the antenna circuit. 
Since the modulator provides a linear control of the antenna current and functions with very small 
values of control current. such as those flowing in the ordinary low resistance microphone transmitter, 

it is an ideal modulation device for purposes 
requiring the control of radio frequency 
energy at short wave lengths, such as is 
demanded in amateur radio telephony. 

The MAGNETIC MODULATOR is 
designed specially for the amateur to fill 
the long desired place for a simple non­
destructive and fool-proof device to make 
a C. W. set into a radiophone set without 
the use of more · tubes or other delicate or 
costly apparatus. It is made in three sizes; 
the ½ to 1½ amperes UP-1346, the l ½ to 
3½ amperes UP-1357, and the 3½ to 5 
amperes UP-1369. For outputs above 
5 amperes, two or more of the UP-1367, 
may be used in parallel. 

MAGNETIC MODULATOR, UP-1346 . . . ......... ....... . .. ... .. .. ............. . ... . $9.50 
Size, 4¾ in. x 2½ in. x 3½ in. Shipping weight, 2 lbs . 

MAGNETIC MODULATOR, UP-i357 . .... .... . ...... . ... . ... . . .. ... . . . . . ........ . . 12.50 
Size, 5½ in. x 3½ in . x 3% in. Shipping weight, 3 lbs. 

MAGNETIC MODULATOR, UP-1367 . ... .... .. .. ... ....... · ..... : . . . . . . . . . . . . . . . . . . 17 .00 
Size, 8¾ in. x 3½ in. x 3¾ in. S~ipping weight, 5 lbs. 
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MOTOR-DRIVEN CHOPPER, PX-1638 
FOR C. W. TUBE TRANSMITTERS 

LONG experience in 
the use of audio 
frequency buzzers to 

modulate t he output of 
a t ube set to produce 
damped wave trains has 
proven that this method 
·is not entirely satisfac­
tory, principally for the 
reasons t hat the opera­
tion of t he buzzer is not 
constant, nec essitating 
frequent adjustment, and 
that great care is required 
in adjusting the circuit to 
obtain 100 per cent. modu­
lation. T his method of 
modulation also involves 
the use of modulating 
vacuum tubes in addition 
to the tubes used as gen­
erators of radio frequency . 
oscillations. 

The ROTARY CHOP­
PER PX-1638 has been 
developed primarily t o . 
overcome the above objections. It may, how­
ever, be used in n,umerous circuits for this or 
other purposes where an interrupter is required. 
When used to secure I. C. W. telegraphy, t he 
motor-driven interrupter, or rotary grid chopper, 
has the following inherent advantages over the 
other methods: 

(a) 

(b) 

Gives positive interruption . requiring no 
adjustments . . The note obtained can be 
varied to any desired pitch by changing 
the driving motor speed. 
This system of securing damped wave 
trains does not require modulating tubes, 
the interrupter being used in series with 
the transmitting key and functioning in the 

same circuit as the 
transmitting key. 

(c) The system inherently 
gives 100 per cent . mod­
ulation, since oscilla­
tions can be .completely 
started and stopped at 
audio frequencies. 

(d) The output obtained 
from a given number 
of oscillators is in 
general greater than if 
some of the tubes are 
used as modulators. 

The equipment includes 
the following parts: 

(a) I nterrupter Wheel, 
Model PX-1638. 

(b) 2 Bushings, so that the 
wheel may be mounted 
on motor shafts ¼ in., 
% 1:n., or ¾ in. diam­
eter. 

(c) Brush H older and Brush. 
No motor is included with this equipment un­

less specifically requested. If motor is desired, 
three suitable types are listed below. 

The interrupter wheel is built with 34 con­
ducting and 34 insulating segments, making 
34 interruptions per revolution. The insulating 
segments are molded in a single piece, elimin­
ating the possibility of these segments becoming 
displaced. 

No amateur station using tube sets can be 
considered as complete without a rotary inter­
rupter , as only by its use can t ube sets com­
municate with receiving stations using crystal 
detectors for recept ion. 

MOTOR DRIVEN CHOPPER, PX-1638 .... ............... ; . . . . . . . . . . . . . . . . . . . . . . . . . $7 .25 
Size: 4 in. x l ¾ in. Shipping weight: 3 lbs. 

SHAFT BUSHINGS for ¼ in. or % in. Motor Shaft . ...... . . . ........... . ....... each .20 

NOTE: The following General Electric Company's Motors are especially recommended for use with 

CHOPPER PX-1638 described above. 

(1) TYPE SD- Frame 315- 1/ 50 H. P.- 1,725 R . P.M. 
-12 Volt Shunt Wound Direct Current Motor. 

(2) TYPE SD- Frame 315-1 / 50 H. P.-1,725 R.P.M. 
- 110 Volt Shunt Wound Direct Current Motor. 

(3) TYPE SA- Frame 325-1 / 20 H. P.-1,725 R . P.M . . 
- 110 Volt Single-Phase 60-Cycle Induction 
Motor. 

Prices will be. furnished upon request. 
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CONDENSERS FOR C. W. TRANSMITTING SETS 

THE use of RADIOTRONS as 
generators of radio frequency 
oscillations in radio telegraphy 

and telephony has brought about 
the need fo comparatively small 
transmitting condensers, which will 
stand continuous operation with 
the voltages used on such tube sets. 

200 meters maximum. At lower 
or higher wave lengths the current­
carrying capacity is greater or less, 
respectively. T his condenser is 
applicable as a series antenna con­
denser and an intermediate circuit 
condenser in circuits using RADIO­
TRONS UV-202 or UV-203 . 

Both of the above condensers 
find numerous other applications in 
t he great number of circuits avail­
able for C. W. transmission. T heir 
capacities are exact within 2 per 
cent. and their losses are negligible. 
T hey are built wit h mica dielectric 
and include the most recent devel­
opments in high voltage condenser 
design. 

Due to the far greater effective­
ness of C. vV. over spark methods of 
transmission, ampere for ampere in 
t he antenna, ranges are obtainable 
with RADIOTRON Transmitters 
equal to those of spark sets of con­
siderably higher power . The cur­
rents for the component circuits of 
the RADI OTRON tube sets, there­
fore, in given transmission ranges, 
are much smaller than for spark 
transmitters. 

Model UC-1803 is intended for MODEL UC- 1S03 
use as a blocking or coupling con­

denser , as shown in the various diagrams in this 
Catalogue. It iR rated at 10,000 volts and has a 
capacity of .000025 Mfd. It is t he only compact 
condenser on the market satisfactory for these 
purposes. 

There . has been developed fo r the Radio 
Corporation a series of the FARADON type of 
condensers which have been especially designed 
to fit the circuits illustrated in this bulletin, and 
which will be found t he best condensers of their 
type on the market today. 

FO UR TYPES AR E N O W A VAIL ABL E : 

Model UC-1014, rated at 3,000 volts effective . 
has a capacity of .002 mfd. This condenser was 
developed primarily for use as a grid condenser, 
radio frequency by-pass condenser or blocking 
condenser for circuits utilizing RADIOTRONS 
UV-202 and UV-203. 

Model UC- 1015, rated at 7500 volts effective, 
has three capacities, .0003, .0004 and .0005 mfd., 
and a current-carrying capacity of 4 amperes at 

M O D EL UC-1015 

MODELS CAPACITY VOLTAGE 

UC-1014 .002 Mfd. 3,000 Volt 

UC-1015 .0003, .0004, .0005 Mfd. 7,500 Volts 

UC-1803 .000025 M fd. 10,000 Volts 

UC-1806 .002 Mfd. 6,000 Volts 

Model UC-1806, rated a t 6,000 volts effective, 
has a capacity of .002 mfd, and is intended 
for use as a by-pass condenser in circuits in 
which the voltages rise to 6,000 volts. 

All of the above condensers may be em­
ployed in radio receiving circuits as well as 
in transmission circuits, although they were 
primarily designed for use with RADIOTRON 
transmitter tube sets. Experimenters should 
bear in mind that the break-down voltages 
of all condensers listed herein are considerably 
greater than the voltage at which they are 
rated. 

MODEL UC-1806 

SHIPPING 
SIZES WE IGHT PRICES 

2¼ in. x 1½ in. x ½ in. 1 lb . $2.00 

2¼ in. x 1½ in. x ½ in. 1 lb. 5.40 

3 in . X 3 iD. X 4 in. l ½ lbs. 5.00 

2¼ in . x l ½ in . x ½ in. 1 lb. 7.00 

NOTE: Model UC-1014 bears · the same size and appearance as Model UC-1806 shown above . 
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RADIOTRON UV-200 
A VACUUM TUBE DETECTOR FOR AMATEUR AND EXPERIMENT AL 

WIRELESS STATIONS 

PRICE- $5.00 
Overall dimensions, 1~/4: in.x4 ¼ in. 

Shipping weight, I lb . 

IN presenting RADIOTRON UV-200 to the amateur and experimental 
field, the Radio Corporation of America offers a vacuum tube in 
which quality is the predominating factor. UV-200 was designed 

specifically for the amateur. It is a product of the great Research 
Laboratories of the General Electric Company. For the first time the 
experimenter has at his disposal a supersensitive detector tube which will 
operate from one standard plate battery. This tends towards economy 
and eliminates one of the objections to former types of tubes, some of 
which required from three to five standard plate batteries to furnish 
the requisite plate voltage. 

RADIOTRON UV-200 is not only the best detector or "spark re­
ceptor" designed to date, but it is also an excellent tone frequency 
amplifier for magnification of the telephone currents in vacuum tube 
receiving circuits. It gives unusual results in standard amateur regen­
erative circuits. 

A particularly good combination for radio-telegraphic and radio­
telephonic reception is the use of one UV-200 as a Detector and two 
additional UV-200's as Tone Frequency Amplifiers. Such a combination 
can be worked from a single 22½-volt plate battery. Cascade tone 
frequency circuits (for radio-telegraphic reception), using one or two 
Model UV-200 tubes, a.re remarkably free from tube noises and from 
"singing," so characteristic of former gas content tubes when operated 
in this manner. 

If the experimenter prefers to adjust the filament by indicating 
instruments, it should be done by a voltmeter and not by an ammeter. 
All tungsten filaments show a decrease of current during their life and 
if constant current is maintained in the filament rather than constant 
voltage _across it, the life will be greatly decreased and no better signals 
obtained. The normal voltage to be maintained at the filament terminals 
of RADIOTRON UV-200 lies in the range 5 to 5.4 volts. 

Note that the normal filament current of RADIOTRON UV-200 is approximately 1 ampere, the 
maximum allowable current being about 1.1 amperes. 

Voltages in excess of 28 to 30 should not be applied, to the plate circuit of RADIOTRON UV-200. 
A"typical circuit for the use of RADIOTRON UV-200 is shown below: 

L-1- Primary coil of tuning transformer. 
L-2- Secondary coil of tunin•g transformer. 
L-3- "Tickler" coil for regenerative amplifi.cation. 
C-1-Secondary variable condenser, .001 MFD. 
C-2- Grid condenser (fi.xed or variable), .00025 MFD . 
C-3- Telephone condenser (fi.xed ). (optional). 
R-1- Radio Corporation's standard grid leak. 

. 5 to 2 megohms. 

84 

,r 
R2 

_11111111111 + 
..__ __ __,~-r, 

18 volts 

R-2- Standard Fi.lament rheostat, PR-535. 
R-3- Radio Corporation's special "A" battery po­

tentiometer, PR-536. 
A-6-volt storage cell (any ampere-hour capacity 

from 40 up ). 
B - Standard 22½ volt plate battery, tapped at 18 volts 
P- Head telephones • 
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RADIOTRON UV-201 

A VACUUM TUBE RADIO AND TONE FREQUENCY AMPLIFIER 

COMPLEX amplifying circuits for the magnification of radio and 
tone frequency currents require an amplifying Vacuum Tube of 
rigid operating characteristics. There is an increasing demand 

among radio experimenters for a vacuum tube amplifier which will 
magnify the telephone currents in a radio receiving set and which can be 
shifted from one socket to another in a cascade outfit without loss of 
signal audibility. Moreover, the amplifier must be free from the tube 
" noises" accompanying the use of improperly designed vacuum tubes. 

RADIOTRON UV-201, the second of the new series of Vacuum Tubes 
designed by the engineers of the Research Laboratory of the General 
Electric Company for the Radio Corporation, possesses the qualifications 
outlined above and it should be a part of every experimental radio 
receiving station. UV-201 may be used as a detector, or as a tone fre­
quency or radio frequency amplifier. 

In cascade radio frequency amplifying circuits, UV-201 can be adjusted 
to magnify without distortion. The use of such circuits is on the increase 
in amateur stations, particularly where . long distance communication is 
desired on short wave lengths (200 meters or less). · 

The normal plate voltage of RADIOTRON UV-201 is 40 volts, 
although increasing amplifications can be obtained at plate voltages 
up to 100. At 40 volts on the plate, the amplification constant varies 
from 5.5 to 7.5; at 100 volts on the plate, from 6.5 to 8.5. The output 
impedance varies from 20,000 ohms at 40 volts to 14,000 ohms at 100 
volts plate potentials. The normal filament current for RADIOTRON 
UV-201 is approximately 1 ampere. 

To obtain maximum amplification with UV-201, means should be 
supplied for placing negative potentials on the grid, a lthough good 
amplification may be secured without any special provision for such 
potentials. The requisite negat ive grid potential for the use of UV-201 
is amplification circuits can be secured by connecting a standard "C" 
battery of two or three volts in t he grid circuit , shunted by a 200 to 

PRICE- $6.50 
Overall dimens ions, 1¾ in.x4¼ in . 

Shipping weight, I lb. 

400-ohm potentiometer, or by connecting t he filament resistance in series with the negative 
terminal of the filament and connecting the "low potential" terminal of the tuner secondary to the 
negative pole of the battery. The latter method will give a negative grid bias of about 1 volt. The 
preferred circuit for the use of UV-201 is shown below. 

-Rocl!olroo U. V. 200 

L-1- Primary coil of tuning transformer. 
L-2-Secondary coil of tuning transformer. 
L-3- "Tickler" coil for regenerative amplification . 
C-1- Secondary variable condenser. .001 MF. 
C-2- Grid condenser (fixed or variable ) . .00025 MF. 
C-3- Telephone condenser (fixed). (optional) . 
R-1- R. C. Standard Grid Leak .. S to 2 megohms. 
R-2, R-4, R-5- R . C. Standard filament rheostat, 

PR-535. 
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R-3- R . C. Special "A" battery potentiometer, 
PR-536. 

· A - 6-volt storage cell (any ampere-hour capacity 
from 40 up.) 

B - Standard 22½ volt plate batteries. 
P- Head telephones. 

T-2- Tap on the plate battery for applying from 
16 to 22 ½ volts on the plate circuit when 
using UV-200. 

P-1, P-2- Transformer UP-712. 
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FOR GENUINE AMPLIFICATION 
TONE FREQUENCY INTERVALVE AMPLIFYING TRANSFORMER 

IT is a well-known fact that for maximum 
amplification the characteristics of a n inter­
;valve tone frequency amplifying transformer 

must be such as to fit the output impedance of the 
preceding tube in a cascade amplifying set. 
There is an allowable variation of the constants 
of the transformer when loaded on the second­
ary by an amplifying tube, but nevertheless, 
the maximum signal is obtained from a trans­
former designed especially to fit the output 
impedance of the tubes with which it is used. 

Prior to t he introduction of TRANSFORMER 
Model UV-712 , amateur experimenters we,re 
compelled to employ intervalve t ransformers of 
various characterist ics, none of which had been 
designed specifically for the Radio Corporation 's 
detector t ube, RADIOTRON UV-200, and the 
amplifier tube, RADIOTRON UV-201. 
TRANSFORMER UV-712 not only has been 
designed to fit these vacuum tubes, but special 
care has been taken to reduce the transformer 
losses to the lowest possible minimum. 

The accompanying illustration shows the new 
amplifying transformer, of which there are 
several thousand now in daily use. TRANS­
F ORMER UV-712 has been designed and manu-

3() 

factured strictly on a quality basis. It is pre­
cisely the same type used in the Corporation's 
commercial types of radio receiving sets. It 
is not to be compared with other types in which 
efficiency has been sacrificed to obtain compact­
ness or to reduce manufacturing costs. Many 
experimenters report that the increase of signal 
audibility resulting from the introduction of 
UV-712 into their receiving set s, has resulted in 
such a marked increase of signal audibility as to 
be nothing short of marvelous. 

In general, a tone-frequency amplifier trans­
former should occupy t he same position in t he 
output circuit of a vacuum tube as the receiving 
telephone. The terminals P and F of TRANS­
FORMER UV-712 may be connected to t he 
plate circuit terminals which ordinarily are 
connected to the telephone receiver. The 
secondary terminals should connect to the grid 
and filament of the following tube of a multi­
stage amplifier. Such a circuit using two stages 
of tone-frequency amplificat ion is shown above. 
This circuit makes use of the detecting qualities 
of RADIOTRON UV-200 and the amplifying 
qualit ies of RADIOTRON UV-201. 

In all radio amplifier circuits using TRANS-
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FORMER UV-712, the insulation of a ll a ppa r­
atus connected to the secondary m ust be as 
perfect as possible. Leakage from the grid to 
the filament of amplifier tubes through the 
socket, mounting, panel, . wiring or otherwi se, 
will decrease the amplification. The lead from 
terminal G should be kept reasonably short and 
in cascade amplifier sets adjacent transformers 
should not be m ounted t oo close; a separation 

l?odiotrun 

of at least four or five inches should be allowed. 
The circuit diagram here given has the -second­

ary F terminal connected to the filament rheo­
stat on the side away from the fi lament. This 
puts a bias negative potential on t he grid of 
RADIOTRON UV-201 which will have a value 
of approxim ately one volt, provided a six-volt 
battery is used, and the fi lament current is ad­
justed to t he normal value of one ampere. 
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.Fig. .1 

PHYSICAL CHARACTERISTICS 

1. Totally enclosed 

2. Net weight, 1 lb. 4½ oz. 

3 . Shipping weight, 1 lb. 7 oz. 

4 . Overall length, 3 ½ 11 

5. · Overall height, 2¾ 9 

6. Base area, 2 " x 2¾" 

ELECTRICAL CHARACTERISTICS 

1. Ratio of Secondary to Primary Turns , 9/ 1. 

2. Useful frequency range, 60/ 3000 cycles 

3. Allowable current on each winding, 10 milliamperes. 

4. Test voltage between windings and between core and windings, 300 volts at 60: cyclea. 

5 . Terminal voltage limit of secondary winding, 300 volts. 

6. D. C. resistance of windings: Primary, 430 ohms ; Secondary, 5,100 ohms. 

7. Impedance at 1,000 cycles (one milliampere) :-

Primary with secondary open . . .. . .. ....... . .. . 19,000 ohms (appr o ximate) 
Primary with secondary s horte d .. .. . .. . . . . .. . . 650 " " 
Secondary w i th primary open . . ..... .. .... .. .. 1,400,000 " 

" 
" 
" Sec ondary w i th primary shorted . . ... .... ..... . 43,000 

Model UV-712 is the only transformer designed specifically for use with R adiotron&. 

AMPLIFYIN G TRANSFORMER- UV-712 .. . ..... .. . .... .. .. . . ... . .... . .... . ... ..... $7 .00 
Size: 2¾ in . x 3½ in. x 2 in. Shipping weight: 1 lb. 7 oz. 

37 



R A D I 0 C O R P O R A T I O N 0 F AMERICA 

GRID LEAKS FOR RECEIVING SETS 

THE grid of any vacuum 
tube, whether employed as 
a detector or an amplifier, 

is the controlling member of the 
tube, that is to say, it controls 
the current flowing between the 
plate and filament. The character 
of the control depends directly 
upon the bias potential main-
tained upon the grid . Thus one value of grid 
potential will be found most suitable for radio 
detection, while still another value must be main­
tained to secure maximum amplification. The 
requisite bias potential for varied conditions of 
use may be obtained in several ways, the most 
.common of which are: (a) to insert in series with 
the grid circuit a small battery usually called a 
"C" battery; (b) to tap one terminal of t he grid 
circuit from a fixed resistance in series with the 
filament rheostat through which the filament 
current flows; (c) to employ a GRI D LEAK 
connected across the grid condenser or between 
the grid and the fi lament. 

Experience has demonstrated that the use of 
the grid leak is the more practical method 
of controlling the grid potential of a vacuum 
tube. T he- function of the grid leak is to pre­
sent a leakage path across the grid condenser 
so that the potential of the grid member in 
respect to a terminal of the filament may be 
maintained at some desired value. The poten­
tial maintained on the grid is. computed by 
Ohm's Law and it is therefore equal to the 
grid current t imes the grid resistance . With 

EXAMPLE: 

.J.Jmegollms 

a grid resistance of two megohms 
(2,000,000 ohms) and a grid cur­
rent of one microampere , the 
bias negative potential will be 
two volts. 

Different detection and ampl i­
fication circuits require grid leaks 
of different value and in ordei· 
that the experimenter may have 

access to a complete line of resistance units 
from 100,000 ohms to 6,000,000 ohms, the 
Radio Corporation standardized a number of 
different values which are certain to meet all 
requirements for radio reception. 

It cannot be told offhand just what value 
of grid leak unit should be used with any par­
ticular amateur receiving set. It depends upon 
the design of the apparatus, the type of antenna 
and ground system, grid condenser and other 
factors. T he proper capacity for t he grid con­
denser should be determined by experimenting 
with different values between .0002 and .0004 
microfarad. 

The grid leak unit which will give the proper 
biasing potential on the grid resides between 
½ megohm (500,000 ohms) and 3 megohms 
(3,000,000 ohms). Various values can be ob­
tained by purchasing three of t he Radio Cor­
poration grid leak units, approximating ½, l 
and 2 megohms, respectively. The experimenter 
can t hen try three values by employing them 
singly, in series, in parallel or in series-parallel. 
Eight or more different values between½ to 3½ 
megohms may in t his way be obtained. 

The Radio Corporation Grid Leak 
Units are manufactured in the 

follow ing sizes: 
Ohms Megohms 

50,000 .OS 
100,000 . I 
150,000 .IS 
200,000 .2 
250,000 .25 
300,000 .3 
400,000 .4 
500,000 .s 
600,000 .6 
750,000 .75 

1,000,000 I . 
1,250,000 1.25 
1,500,000 1.5 
1,750,000 1.75 
2,000,000 2 . 
2,500,000 2.5 

3fmegollms ·:1/mego/Jms 

Model 
UP-509 
UP-510 
UP-SIi 
UP-512 
UP-513 
UP-514 
UP -SIS 
UP-516 
UP -517 
UP-518 
UP~S19 
UP-S20 
UP-S21 
UP-S22 
UP -523 
UP-S24 
UP-52S 
UP-526 
UP-527 

3,000,000 3. 
4,000,000 4. 

Radio Corporation Grid Leak Units are 
accurately made and calibrated. T he material 
used assures a resistance unit which will remain 

5,000,000 s. 

constant in value. They are not affected by 
changes in the humidity of the atmosphere, or 
any other external effect. 

MOUNTING, UX-543 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0.50 
GRID LEAK UNITS, UP-509 TO UP-527 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,75 
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"A" BATTERY POTENTIOMETER 
PR-536 

IT is impossible to over-estimate the desira­
bility of using a potentiometer in connection 
with the Radio Corporation's gas-content 

detector, RADIOTRON UV-200. Only in this 
way can proper detector action and resulting 
increase of signal audibility be obtained. 

It is inadvisable to use any type of potentiometer across 
a standard "B" battery, as it will exhaust the cells in a 
relatively short time. To overcome this difficulty the 
Radio Corporation developed a special potentiometer suit­
able for connection across the terminals of a 6-volt filament 
light ing battery. 

In appearance, POTENTIOMETER PR-536 closely 
resembles the Radio Corporation's Rheostat PR-535. It 
is provided with th1 ee contacts. Two,of these are shunted 
across t he "A" battery, while the third is connected to a 
tap on the negative side of the plate battery, giving 
eighteen volts. This connection gives a plate voltage 
variation of eighteen to twenty-four volts. 

"A" BATTERY POTENTIOM.ETER .. $2.00 
Size 2 in. x 2;1 in. x 2_¼ in . Shipping weight, l lb. 

BAKELITE SOCKET 
UP-552 

SOME amateurs may prefer to use a Bak(:)lite 
socket rather than our standard porcelain 
socket, Model UR-542, described on page 

25. This socket has enjoyed unusual popularity 
for several years past. It is durably constructed 
and of fine appearance. One particular feature 
is the ease with which connection may be made, 
since the connecting clamps are unusually access­
ible and provide ample space for permanent 
contacts. Socket UR-542 will take RADIO­
TRONS UV-200, UV-201 and UV-202. 

BAKELITE SOCKET, UP-552 . . .. ..... $1.50 
Size l ½ in. x 0'-J in. x I½ in. Shipping weight, 1 lh. 

TUBULAR GRID AND PLATE CONDENSER 

THERE has been an in­
sistent demand in the 
amateur field for fixed 

condenser units of various 
capacities, suitable for ama­
teur receiving sets. The Cor­
poration, after an investiga­
tion of existing types, has 
evolved the four models 
herein listed, which are de­
signed to fit its Standard 
Grid Leak Mounting. These 
condensers are recommended 
for use in the grid circuit, or 
as a by-pass condenser in the 
plate circuit, of standard 
vacuum tube· receiving sets. 
They are especially useful as 
a unit of fixed capacity to be 
shunted to any standard 
variable air condenser. In this way a variety 
of capacity ranges may be obtained from any 
variable condenser. 

The complete condenser 
unit is sealed in a glass tube 
fitted with end caps, in the 
same manner as the Stand­
ard Grid Leaks. Every 
amateur station should have 
at least orie complete set for 
general experimental . pur­
poses. Nothing equally sat­
isfactory to the four models 

. listed here has been pro­
duced for mounting in re- . 
ceiving set cabinets, for if 
one value of capacity is 
found unsatisfactory for the 
purposes at hand, another 
suitable value may be im­
mediatelv inserted in its 
place. -These condensers 
come in four fixed capacities. 

Size: I ½ in . x ¾ in . Shipping weight : 4 oz. 

CONDENSER, UC-570- .0025 Mfd . . . . . . _ . .. .... . . ......... . ... : . . ... . . ... . . . ........ $2.00 
CONDENSER, UC-569- .001 Mfd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.50 
CONDENSER, UC-568- .0005 Mfd.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.,35 
CONDENSER, UC-567-.00025 Mfd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.20 
CONDENSER MOUNTING, UX-543. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 
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.RADIO RECEIVING APPARATUS OF QUALITY 

T HE Radio Corporation is now in a position to present to 
experimenters and to the Laboratories of Colleges, Univer­
sities and High Schools, equipment which incorporates the 

highest quality of material and workmanship and the latest 
technique in radio design. 

The radio receivers and accessories listed in the following 
pages were designed and manufactured under the supervision 
of one of America's foremost radio receiving experts. Experi­
menters desiring to purchase receiving apparatus of the · 1ast 
degree of refinement ·are urged to investigate this line of equip­
ment. The wave length band covered by these · receiving sets 
covers the range 1 50 to 8,000 meters. By the use of the loading 
inductances listed on Page 4 3, these sets can be adapted for 
reception up to 20,000 meters. Appropriate binding posts are 
mounted on the receiving cabinets and · by removing a short 
circuit strap, these load coils can be inserted in both the primary 
and secondary circuits. 

All controls are mounted on Bakelite panels and the complete 
apparatu;; . i_s contained in an oak box. Suitable detector and 
amplifier units are also provided. 

Radio engineers about to make precision measurements in 
laboratory research work should investigate the high class 
variable condensers described ·on Page 44. These represent the 
highest grade of workmanship and will retain their calibration 
with extremely slight variation throughout their operating life. 
Additional high grade apparatus will be added to this catalog 
from time to time to meet the demand for instruments of superior 
performance. All receiving apparatus and accessories described 
herein are licensed for amateur or experimental use only. 
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RECEIVER, IP- 500 

THE IP- 500 Receiver is one of the most 
efficient receivers manufactured. The 
circuits are designed to give the highest 

possible efficiency. The wave length range 
of the receiver is 150 to 6,800 meters. Longer 
wave lengths may be obtained by the insertion 
of load coils in the circuit. This receiver pos­
sesses a high degree of selectivity, but it is also 
provided with an untuned or "stand-by" cir­
cuit. It is especially adapted for use in labor­
atories and by advanced radio clubs, where a 
receiver is desired which is the last word in 
perfection of design and finish. 

A switching mechanism permits the use of 
either of two tuned circuits on an untuned 
secondary. The coupling between the antenna 
and detector circuits is purely electromagnetic 

0 F AM ER I CA 

and continuously variable, passing from the . 
maximum value through zero to a small reverse coupling. By providing absolute zero coupling between 
the circuits, desirable low couplings are assured. Interference is greatly reduced by this means. 

The coils used in the receiver are bank-wound inductances of high-frequency cable, wound on 
threaded bakelite tubes. The assembled coils are impregnated in vacuum and baked. The individual 
sections are automatically connected, entirely disconnected and opened, or entirely disconnected and 
individually short-circuited, by a mechanism operated by the inductance switch. By this means every 
coil in the receiver has a natural period when connected with its leads and switch points wh ich is less 
than the shortest wave length in the range of the receiver. This eliminates the reception of parasitic 
signals, reduces the absorption of the desired signals by the coils, forces the energy into the detector, 
and minimizes interference on all wave lengths. 

The condensers are of the self-balanced plate type. Insulating bushings are entirely absent in 
their construction. Their calibration is constant and their losses extremely low. 

The receiver is mounted under a ½ -inch Bakelite-dilecto panel. The containing box is of %-inch 
oak. A switch is provided for vacuum-tube reception, and also to protect the detector during 
transmission. 

RECEIVER, IP- 500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $595.50 
Overall dimensions: 23 in. x 11 in. x 14½ in . Shipping weight: 87 lbs . 

RECEIVER, IP-501 

THE IP-501 Receiver shown in the accompanying 
illustration is a compact unit containing the radio 

· frequency and detecting circuits in a single case. Its 
range is 250 to 8,000 meters . It is particularly suitable 
for installations wb.ere cost and space factors are of great 
importance. 
. The receiver is similar in m echanical design to the 
IP-500, with the untuned circuit omitted. The capacity 
coupling between primary and secondary circuits is elim­
inated in this type by heavy sheet copper boxes separately 
enclosing the two circuits. 

The panel is of Bakelite-dilecto. The coils are bank­
wound inductances, of high frequency cable wound on 
threaded Bakelite-dilecto tubes, impregnated and baked. 

The condensers are of the self-balanced plate type. The wiring is of rigid copper encased in varnished 
cambric tu bing. All switch points are located beneath the panel. The detector is mounted on a shock­
proof support. The feature of condenser dial pointer control by inductance switch is included in 
the design. 

RECEIVER, IP-501 . .... . . .. . . . . ... . . . . . . . . .. . ... . . . .... .. . . ..... ........... : .... $550.00 
Overall dimensions: 20 in. x 11 in. x 9 in. Shipping weight: 55 lbs. 
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DETECTOR AND ONE-STEP AMPLIFIER, TRIODE A 

THE amplifier control box shown in the illustration contains vacuum 
tube detector and amplifier circuits and their controls. A switch 
permits the use of either the detector or the amplifier. Continuous 

control of the detector between the damped and undamped methods of 
reception is obtained by an adjustment in the receiver itself. Amplifica­
t ion is obtained by means of a transformer interlinking the detector 
and amplifier. Separate rheostats and ammeters are provided with 
each. The degree of amplification is controlled by the amplifier rheostat. 
The amplifier is of a type entirely new to the radio art, operating on the 
principle of low frequency resonance and variable input impedance. 

The detector and amplifier have shock-proof mountings that entirely elimina te 
"noise" due to mechanical vibration. These in turn are mounted on a Bakelite-dilecto 
panel, and the whole encased in an oak box. 

The best of materials and workmanship are employed in the construction of this 
control unit. It is rugged, and with proper care will have an indefinitely long life in 
service . It presents the best solution of modern radio problems, and is designed and 
manufactured in accordance with the best radio engineering practice. 

DETECTOR AND 1-STEP AMPLIFIER, TRIODE A ... $190.00 
Overall dimensions : 14½ in. x 9½ in. x 6¼ in. Shipping weight: 20 lbs. 

TWO-STEP AMPLIFIER, TRIODE B 

THIS two step amplifier is a compact unit of the resonance low­
frequency type. It provides a maximum of amplification due to 
the transformer design, which is .greatly superior for radio recep­

tion to other types on the market. T he input impedance of each 
tube is automatically controlled by the filament rheostat. 

The apparatus consists of two vacuum tube receptacles, two filament 
control theostats, and two amplifying transformers. Shock-proof 
mountings protect the vacuum tubes from "noise." due to mechanical 
vibration. 

The apparatus is mounted-on the rear of a Bakelite-dilecto panel and enclosed by 
an oak box. At the bottom of the panel are terminals for connecting the 6-volt filament 
and the 40-volt plate batteries . At the lower left of the panel are the two input binding 
posts for connection to the receiver equipment. At the right of the panel are two 
binding posts for connecting telephones. 

TWO-STEP AMPLIFIER, TRIODE B . .... . . . .... . ... .. $95.00 
Overall dimensions : 11% in . x 7½ in. x 6¼ in. Shipping weight: 12 lbs. 

TWO-STEP AMPLIFIER, TRIODE E 

THE Type Triode E Two-Step Amplifier was designed to provide an instrument in which all 
the connections would be visible and easily accessible, and thus facilitate experimenting. It 
functions in a manner identical with the Type Triode B Amplifier, described on this page. It is 

equally efficient and differs only in its less expensive construction. 
All the necessary apparatus is mounted on a Bakelite-dilecto panel supported by 

four rubber feet . The amplifier consists of two vacuum tube receptacles, two closed 
core frequency amplifying transformers, and two porcelain base circular control 
rheostats. 

All wiring in the filament circuits are enclosed in yellow varnished cambric tubing. 
The wires of the grid circuit are baked with red enamel, and the connecting wires of the 
plate circuit with green enamel. In this way the various wires may be easily identified. 
Firm connection is established at each terminal by a special locking nut. Upon 
loosening these nuts the wires may be disconnected, making it easy to experiment 
with different circuits. 

At the left of the panel are two input binding posts, and at the right are the t elephone 
binding posts. At the bottom of the panel are three binding posts for connecting the 
6-volt filament and 40-volt plate batteries. The middle post is common to both 
circuits. The input impedance of each tube is automatically controlled by its rheostat. 

TWO-STEP AMPLIFIER, TRIODE E . . . . . . . .......... . $35.00 
Overall dimensions : 11 in. x 8 in. x 3¾ in. Shipping weight : 9 lbs. 
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EATON OSCILLATOR, TRIODE C 

A GLANCE at the photograph will clearly show the extreme 
simplicity of this ingenious instrument. 

· A new feature in radio practice is incorporated in this 
design, i~1 that the wiring diagram of the complete external circuit 
is engraved~J1p9n the cover, so that no instruction is necessary for 
its use. · The· external circuit is engraved in white, t he internal 
circuit in r ed. On the left-hand side is engraved t he oscillating 
circuit, on the right-hand side the tube circuit. 

A high insulation resistance between the grid and the ground 
is provided by a tall corrugated insulator. The complete internal 
apparatus is thoroughly impregnated in vac uum, and sealed in a moisture-proof, low-dielectric insulator. 
W e recommend its use for wave length ranges between 230 and 45,000 meters. It may be used across 
circuits having inductance between .05 and 100 m. h., and capacity between .0003 and .005 mfd. 

EATON OSCILLATOR, TRIODE C . .. . .. . . ... .. .... ....... . ... . . . . .... ... . .. . . . . . . $13.50 
Overall dimensions : 5 in. x 3. in. x 3 in. Shipping weight: 2½ lbs. 

RECEIVER LOAD COILS 

LOAD COIL 

W E offer a high-grade, compact and efficient load coil in three different 
values, namely, 30, 50 and 100 millihenries. These coils consist of 
two Bakelite-dilecto side pieces, between which is mounted a highly 

efficient wave-wound coil of high-frequency cable. The electrostatic 
capacity of the coil is extremely low. The side pieces are finished square, 
forming a base for the coil. Close coupling between two or more load 
coils is possible, as their rear surfaces are plane and close to the central 
plane of the coil. 

30 UILlf>iENIIIE8 stRl,tjflllO) 
WIRELE88!11'iC14LfYA.P-P-AftAT\i!I CO. 

8CSTO!tltS.A 
The coils are ideal units for loading the receivers listed in this catalogue, 

and in fact any type, to long wave lengths, as they are efficient and permit 
easy and very wide variation of coupling. A pair of these coils, used in con­

j unction with two variable air condensers of the types shown on page 44 , constitute a receiver. Their 
values are constant and they may be used as standards and for general experimental purposes. 
LOAD COIL- 30 Millihenries. Size : 1 in. x 5½ in. x 5¾ in . . . . . .. . . . ..... .... .. . .. . . $10.00 
LOAD COIL- 50 Millihenries . Size: 1 in. x 5½ in. x 5¾ in . ... . . . . . . . . . .. . .. .. . .... . 13.50 
LOAD COIL- 100 Millihenries. Size : 1 in. x 5½ in. x 5¾ in. . . . . . . . . . . . . . . . . . . . . . . . . . 21.50 

Shipping weight : 2 lbs. 

CONSTANT IMPEDANCE AUDIBILITY METER, IP-306 
A N a udibility meter is an essential piece of apparatus in all 

_tt comparative tests of receivers and telephones, for the 
r eason that it reduces the strength of signals to a definite 

standar d basis of numerical comparison; thus, unit audibility, 
or an audibility of one, is the strength of a signal whic:h is just 
audible. By means of a variable shunt around the telephones, 
it is pos:ible to reduce the strength of signal to unit audibility. 
If the proportional current passing t hrough the shunt is known, 
the number of times audibility of the signals can readily be 
det ermined, provided that at the same timE. an impedance is 
introduced in series with the detector output, so as to maintain 
constant the total impedance across the detector. 

The met er is beautifully furnished in a hardwood box, with a bevelled 
Bakclite-dilecto top, on which the audibility is directly engraved. Con­
nection is readily afforded by fo ur binding posts, two for the receiver 
circuit, and two for the t elephones. The taps and contact arm are of 
J)olished nickel, so t hat t he instrument makes an attractive, as well as 
a n invaluable, addjtion to any radio station or laboiatory. 

AUDIBILITY METER, IP-306 . 
Overall size : 8 in . x 8 in. x 3½ in . Weight: 4 lbs. 
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PRECISION VARIABLE AIR CONDENSERS 

TYPES 

IP-300, .005 mfd. 

IP-301, .003 " 

IP-302, .0015 " 

IP-303 , .0007 " 

THESE condensers are built in the four different capacities listed above. They · are all of the 
balanced type and will hold any adjustment regardless of the position in which they are _placed. 

The .005 mfd. condenser shown in the illustration· contains a total of 56 semi-circular fixed 
plates and 58 semi-circular variable plates. The smaller capacity condensers have a correspondingly 
smaller number of plates. The plates of the upper half of the condenser are mounted on the opposite 
side of the shaft from the similar lower plates, thus effectively balancing the system mechanically. 

The plates are hard aluminum, 3\ in . thick. The air space between plates is / 2 in. The plates 
are separated by aluminum washers accurately machined. The rods supporting the stationary plates 
are of brass. The movable plates are mounted upon a steel shaft. The system is fastened to two 
circular Bakelite-dilecto end pieces, the upper of which is, in turn, fastened to the Bakelite-dilecto 
top of the condenser. The unit may be easily lifted from the case by the removal of eight screws. 
Qn the Bakelite-dilecto .top is the rotary control knob and pointer, which is provided with an engraved 
180° scale. Two nickel-plated binding posts are provided for making connections to the condenser. 

These condensers rire mounted in neat oak boxes, and are provided with calibration charts. 

VARIABLE AIR CONDENSER- TYPE IP-300 .......... ..... . . ............... . ...... $90.00 
Size: 7 .1/s in. x 7½ in. x 7% in. 
Shipping weight,. 15 l bs. 

VARIABLE AIR CONDENSER- TYPE IP-301 . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72.00 
Size: 7½ in. x 7 .1/s in. x 8¾ in. 
Shipping weight: 12 lbs. 

VARI ABLE AIR CONDENSER- TYPE IP-302 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45.00 
Size: 5½ in. x 5½ in. x 7¾ in . 
Shipping weight: 7 ½ lbs. 

VARIABLE AIR CONDENSER- TYPE IP-303 .... . ............. . . . ... . .. . ... . .. ... 41.50 
Size: 5½ in . x 5½ in. x 4¾ in. 
Shipping weight: 6 lbs. 
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ANTENNA MATERIAL AND ACCESSORIES 

MANY requests have been received for the purchase of complete antenna equipment for radio 
transmitting and receiving stations. The Radio Corporation is pleased to present to prospective 
purchasers in tabulated form a list of accessories, including high-grade anten na .wire, spruce 

spreaders, bridles and galvanized hardwai·e fittings, which it carries in stock at all times. Tell us 
your requirements, after which we will prepare a complete bill of material made up of items taken 
from the list below. Remember that this list includes the very highest grade of material obtainable, 
and in fact is the same material used by the Radio Corporation at its ship and shore stations. Antenna 
spreaders, with bridles, insulators and all necessary fittings, will be assembled and shipped to the 
customer ready for erection. A small additional charge is made for this assembly, according to the 
amount of material required by the customer and the labor occasioned thereby. In general the six 
and ten-foot a ntenl].a spreaders are desirable for amateur station, but t he stations specia lly licensed 
foi· the use · of considerable power inputs will require the fourteen-foot spreaders. 

.• (lo) ;!11/enno wtre 

'-·-fl6J l?oo' lnsu/olor 
'•,,(4) eye /Jolt/" 

····(IIJ 6((_y' Rope {11 T//re<7d /temp) 

(4! Spreader, 

_.._ . .:;::: . ., ,, ~~~_.:_. , __ -~-~---.--.r-~-~-. ---~-~~ =-=-~ ,. 
.J'"- .. ~ --.•• 

LIST OF MATERIAL FOR THE ABOVE MODEL ANTENNA 

Cut No. 

" " 
" " 
" " 
" " 
" " 

" 
" " 

" 
" " 
" " 
" " 
" " 
" " 
" " 

8 
3 
4 

15 
6 
5 

11 
16 
16 
16 
16 

2 

10 
9 

2 Spreaders, 14 feet long. 
8 Eycbol ts, Nuts and Washers, ¼ inch (for Wire) . 
4 Eyebolts, Nuts and Washers, ¾ inch (for Bridles) . 
4 Strop Insulators, 7 feet long. 
4 Anchor Shackles (for fastening Bridle to ¾ inch Eyebolt!i). 
2 Hea1·t Shackles, ½ inch (for Strop Insulators). 

200 Feet 12-thread Hemp Rope (for Spreader Guys). 
8 Rod Insulators (24 inches Jong), for Aerial Wires. 

Rod Insulators (24 inches long), for Guys. 
1 E lectrose Insulator,_ 12 inches, or } For Back-staying Leads. 
2 Rod Insulators (24 mches long) 

18 "S" Hooks, 2 inches, for fastening Insulators to Eyebol ts, etc. 
2 Screw Eyes, No. 2, for anchoring Leads. 
1 Coil , 7 Strands, No. 18 B. & S. Phosphor-Bronze Aerial Wire (600 feet) . 
1 Bulkhead E lectrose Insulator, Nuts and Rubber Gasket. 

NOTE : Two 7-foot Strop Insulators Attached to a Spreader are Known as a "Bridle." 
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ITEM 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

PHOTO NO. 

1 
2 
3 
4 
5 
6 
7 
8 

9 
10 

11 
12 
13 

14 
15 

16 

14 

MODEL NO. 

PG- 744 
PG-743 
PG-738 
P G-739 
PG-742 
PG-741 
P G-740 
P G-735 
PG-736 
PG-537 
UI -750 
PG-745 
PG- 746 
PG- 747 
PP-762 
PP- 761 
PP- 763 
PG-764 
PG- 767 
Ul - 749 
Ul - 710 
PP-758 
PP-759 
PP-760 
Ul - 748 

15 

16 

MATERIAL 

Screw Eyes No. 2 ..... . . .. . . ......... ... . . . . . ....... . ... . 
"S" H ooks, 2 inches ... . . . . . . ........ . . . ... . .. . . . .. . . . . . . . 
Spreader Fittings Eyebolts, ¼ inch x 5 inches . . ..... . .. . . . . . . 
Spreader Fittings Eyebolts, 1/s inch x 6 inches. 
Heart Shackles, ½ inch .. . ... .. . . .. ... ... . .. . . .... . .. .. .. . 
Anchor Shackles, 1/s inch ..... . . .. ... .. ... . . . .. .. . . 
Anchor Shackles, ¼ inch . ... .. ...... . . . . . ....... .. ... .. . . 
Spreaders, 14 feet . . ......... .. .... ... .. . . ...... . .... . . 
Spreaders, 10 feet .. . ... .. . . .. . .. .... .. . . .. . ... ... .. . . . . . . . 
Spreaders, 6 feet . ..... . . . . .. ... .. . . . .... . . .... . .. . . . . . 
Bulkhead Insulator, 6811 . ........ . . ... . .. . ....... . . 
Antenna Wire, 7 str. No. 18 B&S Phos pl1or bronze (600-ft. coil) 
Antenna Wire, 7 str. No. 18 B& S P hosi:;hor bronze (100-ft. coil ) 
12-thread Tarred Hemp Rope, per 100 feet .... ... . ......... . 
T ubing, Copper, 1/s inch, per foot .... . . . .... .. ....... . . . .. . . 
Tubing, Copper, ¼ inch, per foot .. .. .. . ... . . .... .. .. . . .. . . . 
Lugs for Copper Tubing, ¼ inch, each . . ... ..... . .. . .... . .. . 
Lugs for Antenna Wire, Outside . . . . . . . . . . . ............. . 
Lugs for Antenna Wire, Inside ...... . . .. ... . .. .. .. . .. . . .. . . 
E lectrose Strain, 8 inches' .. , . . . . . .. ......... . 
Bridle Insulator, (7-foot Strop) .... .. ......... . .. .. .. . . ... . 
Wire No. 12, Lead Covered, per 100 feet . . . 
Wire No. 14, Lead Covered, per 100 feet ..... .. ...... ... . . 
Wire No._ 18, Fixture, per 100 feet . . . .. . . . . . . . ...... . 
24-inch Rod Insulator . . . . . . . . ..... . .. .. ..... . . . .. .. . . . . 
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P RICE 

$ .07 
.10 
.25 
.35 

2 .60 
.45 
.40 

5.75 
5.00 
4.65 
7.00 

12.00 
2.30 
2.40 

.15 

.10 

.0 7 
1.00 
1.00 
4.80 
7.60 
7.00 
4.85 

.85 
1.20 



TITLE A "CTBOR PRICE 

Practical Wireless Telegraphy ......... . ......................... . . . ... . ..... . .. ... . .. Elmer E . Bucher $2.25 
Vacuum Tubes in Wireless Communication ...... .. .. ...... . . . . .. . ... . . . . ... . . ..... . Elmer E. Bucher 2.25 
Wireless Experimenter' s Manual . ..... .............. .. ............................... Elmer E. Bucher 2.25 
How to Pass U. S. Govt. Wireless License Exam·nations . . . . .. . ..... _ . .. .. Elmer E. Bucher .75 
How to Conduct a Radio Club . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ .. ... Elmer E. Bucher . 75 
The Alexanderson System for Radio Telegraph and Radio Telephone Transmission .. Elmer E. Bucher 1.25 
Practical Amateur Wireless Stations .. . .. . . . . . Compiled by J. Andrew White, Editor of Wireless Age .75 
Radio Telephony .......................... . .. .. ...... . .... . ....... . .. . .. . . Alfred N. Goldsmith, Ph.D. 2.50 
Radio Instruments and Measurements ..... . ... ..... .... . ...... . ...... .... ...... _................ . . . . 1.75 
Sound Method of Learning the Code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 
Elementary Principles of Wireless Telegraphy (in two volumes) .. . . ........ . .......... _ . R. D. Bangay 

Volume 1 . . .. ..... . ....... . ... .. ........ . ...... . ... ..... .... . ............... . . . . . . . . 1.75 
Volume 2. . .......... .. . . . .. . . ... . .. . . . . . ....... . ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.75 

Practical Aviation (including Construction and Operation).... . . ...... . . ... Major J. Andrew White 2.25 
Military Signal Corps Manual ... ..... . .... . . . . ... . ....... . .... .. . . . . . ........ Major J. Andrew White 2 .25 
"What You Want to Say and How to Say It" .. . . . . .. . . . .. . .... . . . . . ............ .. . W. J. Hernan 

In French, or Spanish, or Italian, or German .... . . . .. .. ..... . . .. ... .... . . _ 
In Russian . ................. .......... . . . ....... . .. . ...... .. .. . . .. .. . . . . 

Continuous Wave Telegraphy. Part I. ........ .. . _. W. H. Eccl es 
Thermionic Tubes in Wireless Telegraphy and Telephony . ..... . . . .... . . . ... . ... . J. Scott-Taggart 
Radio Communication ........ . . . . ... . ...... . ..... . . . . ..... . .... .. _. _ . . .. .... . 
Thermionic Vacuum Tubes .... . ...... . . .. ... . .. ..... .... ... ... . . . .. .. .... . .. .. . 

J. H. Morecroft 
. .. .. Van der Bijl 

Principles of Radio Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. ...... Lauer and Brown 
Spanish Ed it ion , E lementary Principles of Wireless Telegraphy (complete) ... . ... . .. - . . . R. D . Bangay 
T hermioni c Valve and Its Developmen t in Rad io Telegraphy and T elephony .... . .. . . . . _ ... .. .. ... J . A. F leming 
T he Oscillation Valve, T he E lementary P rinciples of Its Application to "Vireless T elegraphy ..... . .. R. D . Bangay 
T elephony Without Wi1:es ... . . . . .... . .... . .. . .............. . . .. ... .. - . . . . . . . . . . . . .. P hilip R. Coursey 
The ·wireless Telegraphist's P ocketbook of Notes, Formulae and Calculations . . . . . . . _ . . . ... J . A. F lemino-
Wireless T elegraphy and T elephony-First Principles, Present Practice and T esting .... . . . . . . . . . H. M. D owsett 
Handbook of T echnical I nstructions for Wireless Telegra phists . . ... ..... .... J. C . H awkhead a nd H. M. D owsett 
Spanish Edition H andbook of T echnical Instructions . ...... ...... ..... . ... . ...... ... . . H awkhead and D owsett 
Standard Tables and Equations in Radio T elegraphy .. . . ..... .. . . .. . . .. . . . ........ . ........... Ber t ra m H oyle 
Wireless Transmission of P hotographs . .... ... ........ ...... . .. . .. ... ........ ..... ......... Marcus J . Martin 
Calculation al!-d Measurement of Induc~ance a,)~I C..:~tpacit,X ·. ·.· . . . . .. .. .. .. . ......... . ... . ....... W . H . Nottage 
Short Cou rse m E lementary Mathemati cs and 1 hen App li cation to ·wueless T elegraphy . ........ . .... S. J . vVillis 
Selected Studies in E lementary P hysics (A Handbook for the Wireless Student and Amateurs) ...... . ... . E. Blake 
Magnetism and E lectri city for H ome Study ..... . ..... . ...... . ....... . ........ . . ..... ... .. .... H. E . P enrose 
Alternating Current Work (An Out line for Student. · of Wireless T elegraphy) ........................ A. M . Shore 
Pocket Dictionary of Technical Terms Used in Wir less Telegraphy ....... . .. .... ... ............. H arold Ward 
Useful Notes on Wireless T elegraphy ('c t of Jive books), (paper) .. ... . . . . . .. . . .. . .... . ...... ..... H. E . Penrose 

Book No. I - D irect C urrent, 67 pages ............ .................. . .. . .. . . . ... _ ... . ... . . . .... ...... . 
Book No. 2-Alternating C urren t,, 50 pages ...... .............. . ... . . . . . _ . ............. .. ... . ........ . 
Book No. 3-High Freq uency Cu rren t, a nd Wave Production, 65 pages .... .. .. ... . . .. . ... . .. . .... .. . . ... . 
Book No. 4---1½ Kw. Ship Set, 76 page:; .. . ...... . ....... . . . ... . .. . . . . . .. ... . ........ . ............ . .. . 
Book No. 5-The Oscillat ion Va lve, 52 pages .. . .... ... . .. . . .... .. .. . _._ ...... .. ....... . ... . . ......... . 

My E lectr ical Workshop .... .. ... .. ............. .... . ... ............ . . .. .. ... . .... . .. .. Frank T . Addyman 
Experimental ·wireless St,at,ions ................. . . . .... . . ............... . ......... . ....... . . P. E. E delman 
H igh Frequency Apparai11s, D esig11 , 'onsLruction a nd Practical Application . ..... . ... .. .. . ......... T . S. C urtis 
T extbook on Wireless T el g rnphy . .. .... .. .. ... ....... . . ................. ... .... . . . .. . . .... R uper t Stanl ey 

Volume I- Gen .n:i.l T h r y and PracLice . . . .......... . ......... . .. .... ... .. . . . ............ . .......... . 
Volum e 2- Valv -. a nd Valve ApJ u ratus . ............... ... .... . ... ...... .. ....... . .. . . . ......... . ... . 

H ow to Make a Tm11sfu rmer for H igh P ressure ........ . .... . . .... . ... . .. . . . . .. . ... . ... ......... F . E. Austin 
H ow to Mak n Trn.111,form r fo r Low P ressure . .. . ........ . . . . .. ............ . ... ... . ....... . .. . . F. E . Austin 
The OpcmLio11 of Wir I ss T elegraphy Apparatus . ... . ... ... ... . . .......................... ... .. : .A. B . Cole 
W ireless 'onRt,ruol,i n nnd Installation for Beginners ... .. . .... .. . ............. . ..... .. . . .. ..... A. P . Morgan 
Lcssur)S in Wi rPl!,l:IB T ' legraphy . · . .......... . .. . . ............... .. . .. . ... . . . .. .. . . . ........... A. P. Morgan 
Exp r1menl,a l W rroles onstruct1on .. ..... . ....... . ............................. . ... . . . ...... A. P . Morgan 
1 lon,e Mad' T oy Motors ... . ................. . ... . .. .. . ........ ....... ...... ....... . . . . . .... A. P . M organ 
I law ki11!:!' Pract ical L ibrary of E lectri city, 10 volumes . .... . .......... . ............ .... ........... Per volume 
H aw ki n:;' E lectri cal D.ictionary ............................................ . . ... . .... . . ...... ... _ ....... . 
Marconi-Victor R eeo rds-6 Records-12 Lessons-F or Learning Code Quickly ....... _ ............ _ . . .. ...... . 

THE WIRELESS PRESS, Inc. 

.25 

.50 
8 .00 
8.00 
7.50 
5.00 

3.50 
3.25 
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2.75 
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3.00 
3.25 
2.00 
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.50 

.50 
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.75 

.35 
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ROOM 310 326 BROADWAY NEW YORK 
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NOTICE TO PURCHASERS 

·THE radio products of the RADIO CORPORATION OF 
AMERICA are distributed to the trade through its specially 
selected jobbers and dealers located throughout the United 

States and its possessions . These distributors generally carry a 
complete line of Radio Corporation apparatus. Experimenters 
are urged to place their orders with these accredited represent­
atives rather than through the General Offices of the Corporation. 
By placing orders with these distributors, the purchaser not 
only . buys in the most economical way and reduces the time of 
delivery, but he also assists the distributor to keep his shelves 
stocked with up-to-date and modern radio apparatus. 

The Radio Corporation·s jobbers and distributors have been 
selected after a careful investigation of their methods and 
practices. Consideration has been given to those who give 
quick serv ice and are able, in addition to effecting radio sales, 
to assist experimenters in solving their technical problems. 

Purchasers are requested to investigate our faith in these 
supply houses and if possible to place their orders with them 
directly. If the purchaser is located so far from any of the 
Corporation's jobbers or dealers that he cannot conveniently 
deal with them direct, the Corporation will be pleased to give 
him counsel and advice, and to point out the type of equipment 
which it deems most suitable for the purchaser's requirements. 

Compliments of the New Jersey Antique Radio Club 2015 
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