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AS signs of Allied Victory light 
the sky ... as liberated Euro- 

pean capitals, one after another, 
exult in their cherished, new-found 
freedom from Nazi oppression and 
tyranny ... as, here at home, Amer- 
ican Industry sweeps into one final, 
triumphant production drive . . . 
the Radio Corporation of America, 
together with its tube distributors 
and dealers, takes pleasure in wish- 
ing you a Happy Holiday, a joyous 
and victorious 1945. 

RADIO CORPORATION OF AMERICA 
RCA Victor Division — Camden, N. J 



ELECTRON TUBES . . . KEYS TO PROGRESS IN THE RADIO INDUSTRY There Is a magic weapon which Is aiding and protecting our men on lighting fronts throughout the world. At the same time, there Is a magic tool which Is helping our men and women at home to achieve unprecedented feats of produc- tion in American war plants. W eapon and tool are the same —THE ELECTRON TUBE. What U an "electron tube " and how does It differ from a 'radio tube"? The electron tube Is a highly flexible device which takes many forms. It produces electrons (minute charges of electricity), liberates them, harnesses them and puts them to work In many ingenious ways. It has given man influitely greater control of electricity and of meehan- eal devices. It has opened up vast new flelds In a science that has come to be known as electronics. The "electron" vbe differs from the "radio tube" in name only. The original conception of the uses of a radio tube has been expanded so far into fields other than radio that engineers have come to ■egard elect ran tube as a more apt designation for this versatile device. The electron tube has been rapidly extending Its useful- aess so that It Is helping to solve many problems In Industry, for example, in the accurate matching of colors: In testing md inspecting; in making accurate measurements; In pro- riding safety controls: in high-frequency heating equip- ment; in controlling intricate manufacturing processes with i precision Impossible with human or mechanical control done; and In almost countless other ways. Electron tubes are the keys to progress In the radio ndustry because most of the important advances in radio, sound and electronics have been preceded and made pos- ilble by successive advances In the design of electron tubes. Vs HCA scientists have discovered new ways of controlling ind utilizing electrons, they have devised new electron ;ubcs. These new tubes. In turn, have opened up many paths to further progress. For example, the introduction of the AC powered radio :ube by HCA made possible all-AC operated radio sets, cowered from a convenient electric wall socket. Similarly, ihe development of the Iconoscope, or electronic eye of the elevlslon camera, and the reproducing Kinescope or 'screen" of the home television receiver, made possible practicable, all-electronic television. A special development n phototubes—another form of electron tube—made pos- ilble the development of RCA's famous ultraviolet method )f recording sound-on-fllm which brought new realism to ound motion pictures. The advent of miniature tubes first developed by RCA tlmulated engineers to re-design and scale down other radio oraponcnts—condensers, colls, speakers, batteries, and »ther parts—all of which made possible greater ficxlbillty u the application of electronic devices to the home, to ivlatlon, to shipping, to Industry, to the armed services, md wherever space and weight are important considcra- lons. Miniature tubes thus helped to bring about the Army's famous walkie-talkie, and the paratroopers' handv- alkies; ingenious electronic devices for ship, plane, tank, uotor transport, and for other war services which may not low be disclosed. RCA's famous metal tubes, too. are still another example •f progress through tube leadership. Some years ago RCA floneered in the manufacture of metal encased electron ubes to supplant many glass types because of technical, myslcal and manufacturing advantages. Some members of he Industry questioned'the wisdom of this pioneering effort. »ut by a concentration of engineering, manufacturing and ales on a Preferred Type program featuring many of the lew metal tubes, the program was carried to such a suc- 
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cessful state that metal tubes found wide acceptance In the radio trade and with the public. Television stands ready to become the billion dollar industry that has been predicted for it. FM (freouency modulation) will pick up where it left off in developing its services to the listening public. Facsimile, for the trans- mission of still pictures, drawings, maps, and for duplica- tion purposes will go forward. Industrial plant broadcasting has received enormous Vartime Impetus to help relieve fatigue, Improve morale, promote better employee relation- snips and for Instantaneous communications: it may be expected to find an even wider application in peacetime. Electronic power generation, made possible by high- frequency power tubes, to heat plastic preforms, solder harden, anneal, glue, dry, and otherwise treat a variety of materials, is finding ever-widening fields of use in Industry Llectronlc test and measuring equipment, safety controls, precision selection and automatic control equipment fore- shadow the greater "electronlzation" of Industry. Developments in the field of "electron optics" have not only advanced television, but have produced the famed lie A electron microscope that permits researchers to probe more deeply than ever before into sub-microscopic worlds. 
0^y,0^the Ultra-High Frequencies, but also of the Super-High Frequencies, gives promise of pro- viding an almost limit ess number of channels for additional services. More extensive use of public address and sound amplifying equipment is being found In every field of human activity. .Measured by even the most severe standards of progress much has happened to the electron tube since one day in 1904 when Professor J. A. Fleming, an English phvsicist, found an application for the well-known "Edison Effect"—a detector for wireless telegraphy called the Fleming Valve. 1 hrough the years RCA men and women working In laboratories, offices and factories, have acquired a unique know-how about electron tubes. This "know-how" has resulted In a remarkable record of successively lowered costs and Improved performance which has advanced im- measurably the science of electronics. It has in effect rlaced the United States in a position of world leadership i the design, development and production of radio, sound and electronic equipment. Leadership in electronics has meant a great deal to the United Nations at war. Communications play a vitally Important role in this war. which has no parallel in Its geographical spread across the world, and in its mobility l he electron tube Is the "Magic Brain" of communications quipment, and of electronic devices and equipment whose niraculous uses are only barely suggested by what is known .bout Radar, for example. Our country and the United vjatlons have therefore called upon RCA and other tube 

ubes erS t0 pr0(iuce enoraious quantities of electron That Is why there has been such a shortage of tubes for pivilian radios. Despite Increased efficiency in manufactur- ing, despite thousands of additional workers, the truth is that electron tube production up to the present barely ['overs the enormous and extremely essential requirements uf the armed services. The many electronic devices that one hears about from :iay-to-day and those that are being planned for tomorrow 
\ lav?. one t,iinK ,n common - they all use electron tubes. As the control element" in every piece of electronic equlp- rnent, tubes are the nucleus about which the machine or levice Is created. That Is why tubes pace the progress of the electronic era—that, too, Is why tubes are truly the keys to progress in the radio industry. 
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Technical Definitions* 
"A" Power Supply A power supply device providing 

heating current for the cathode of a vacuum tube. 
Alternating Current A current, the direction of which 

reverses at regularly recurring intervals, the alge- 
braic average value being zero. 

Amplification Factor A measure of the effectiveness 
of the grid voltage relative to that of the plate voltage 
in affecting the plate current. 

Amplifier A device for increasing the amplitude of 
electric current, voltage or power, through the con- 
trol by the input power of a larger amount of power 
supplied by a local source to the output circuit. 

Anode An electrode to which an electron stream flows. 
Antenna A conductor or a system of conductors for 

radiating or receiving radio waves. 
Atmospherics Strays produced by atmospheric con- 

ditions. 
Attenuation The reduction in power of a wave or a 

current with increasing distance from the source of 
transmission. 

Audio Frequency A frequency corresponding to a 
normally audible sound wave. The upper limit 
ordinarily lies between 10,000 and 20,000 cycles. 

Audio-Frequency Transformer A transformer for 
use with audio-frequency currents. 

Autodyne Reception A system of heterodyne recep- 
tion through the use of a device which is both an 
oscillator and a detector. 

Automatic Volume Control A self-acting device 
which maintains the output constant within rela- 
tively narrow limits while the input voltage varies 
over a wide range. 

"B" Power Supply A power supply device connected 
in the plate circuit of a vacuum tube. 

Baffle A partition which may be used with an acoustic 
radiator to impede circulation between front and 
back. 

Band-Pass Filter A filter designed to pass currents of 
frequencies within a continuous band limited by an 
upper and a lower critical or cut-off frequency and 
substantially reduce the amplitude of currents of all 
frequencies outside of that band. 

Beat A complete cycle of pulsations in the phenomenon 
of beating. 

Beat Frequency The number of beats per second. 
This frequency is equal to the difference between the 
frequencies of the combining waves. 

Beating A phenomenon in which two or more periodic 
quantities of different frequencies react to produce a 
resultant having pulsations of amplitude. 

Broadcasting Radio transmission intended for general 
reception. 

By-Pass Condenser A condenser used to provide an 
alternating-current path of comparatively low im- 
pedance around some circuit element. 

*Most of these definitions are based on I.R.E Standards. 
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"G" Power Supply A power supply device con- 
nected in the circuit between the cathode and grid of 
a vacuum tube so as to apply a grid bias. 

Capacitive Coupling The association of one circuit 
with another by means of capacitance common or 
mutual to both. 

Carbon Microphone A microphone which depends for 
its operation upon the variation in resistance of car- 
bon contacts. 

Carrier A term broadly used to designate carrier wave, 
carrier current, or carrier voltage. 

Carrier Frequency The frequency of a carrier wave. 
Carrier Suppression That method of operation in 

which the carrier wave is not transmitted. 
Carrier Wave A wave which is modulated by a signal 

and which enables the signal to be transmitted 
through a specific physical system. 

Cathode The electrode from which the electron 
stream flows. (See Filament.) 

Choke Coil An inductor inserted in a circuit to offer 
relatively large impedance to alternating current. 

Class A Amplifier A class A amplifier is an amplifier 
in which the grid bias and alternating grid voltages 
are such that plate current in a specific tube flows at 
all times. 

Class AB Amplifier A class AB amplifier is an ampli- 
fier in which the grid bias and alternating grid voltages 
are such that plate current in a specific tube flows 
for appreciably more than half but less than the 
entire electrical cycle. 

Class B Amplifier A class B amplifier is an amplifier 
in which the grid bias is approximately equal to the 
cut-off value so that the plate current is approxi- 
mately zero when no exciting grid voltage is applied, 
and so that plate current in a specific tube flows for 
approximately one-half of each cycle when an alter- 
nating grid voltage is applied. 

Class C Amplifier A class C amplifier is an amplifier 
in which the grid bias is appreciably greater than the 
cut-off value so that the plate current in each tube is 
zero when no alternating grid voltage is applied, and 
so that plate current flows in a specific tube for 
appreciably less than one-half of each cycle when an 
alternating grid voltage is applied. 
Note:—To denote that grid current does not flow 
during any part of the input cycle, the suffix 1 may 
be added to the letter or letters of the class identifi- 
cation. The suffix 2 may be used to denote that grid 
current flows during some part of the cycle. 

Condenser Loud Speaker A loud speaker in which 
the mechanical forces result from electrostatic re- 
actions. 

Condenser Microphone A microphone which de- 
pends for its operation upon variations in capaci- 
tance. 

Continuous Waves Continuous waves are waves 
in which successive cycles are identical under steady 
state conditions. 
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Conversion Transconductance is the ratio of the 
magnitude of a single beat-frequency component 
Mi -+- I2.) or (fi — fs) of the output current to the magnitude of the input voltage of frequency fi under the conditions that all direct voltages and the magni- 
tude of the second input alternating voltage fa must 
remain constant. As most precisely used, it refers to 
an infanitesimal magnitude of the voltage of fre- 
quency ft. 

Converter (generally, in superheterodyne receiv- 
ers.; A converter is a vacuum-tube which performs 
simultaneously the functions of oscillation and mixing (first detection) in a radio receiver. 

Coupling The association of two circuits in such a way 
that energy may be transferred from one to the other. 

Cross Modulation A type of intermodulation due to 
modulation of the earner of the desired signal in a 
radio apparatus by an undesired signal. 

Current Amplification The ratio of the alternating current produced in the output circuit of an amplifier 
to the alternating current supplied to the input circuit 
lor specific circuit conditions. 

Cycle One complete set of the recurrent values of a 
periodic phenomenon. 

Damped Waves Waves of which the amplitude of suc- 
C S' at the source' progressively diminishes, uecioei Ihe common transmission unit of the decimal 

system, equal to Vio bel. 
1 bel=»2 logio |r=2 logio p 

(See Transmission Unit) 
Detection is any process of operation on a modulated 

signal wave to obtain the signal imparted to it in the 
modulation process. 

Detector A detector is a device which is used for 
operation on a signal wave to obtain the signal im- 
parted to it in the modulation process. 

Diaphragm A diaphragm is a vibrating surface which 
produces sound vibrations. 

Diode A type of thermionic tube containing two elec- 
trodes which passes current wholly or predominantly 
in one direction. 

DimuCt Capacitance (C) between two conductors— l he ratio of the charge produced on one conductor by 
the voltage between it and the other conductor, 
divided by this voltage, all other conductors in the 
neighborhood being at the potential of the first con- ductor. Direct Coupling The association of two circuits by 
having an inductor, a condenser, or a resistor common to both circuits. 

Direct Current A unidirectional current. As ordina- 
rily used, the term designates a practically non-pul- 
sating current. ^ 

Distortion A change in wave form occurring in a 
transducer or transmission medium when the output wave form is not a faithful reproduction of the input 
wave form. H 

(Continued on Next Page] 



Double Modulation The process of modulation in 
which a carrier wave of one frequency is first modu- 
lated by the signal wave and is then made to modu- 
late a second carrier wave of another frequency. 

Dynamic Amplifier The RCA Dynamic Amplifier is 
a variable gain audio amplifier, the gain of which is 
proportional to the average intensity of the audio 
signal. Such an amplifier compensates for the con- 
traction of volume range required because of re- 
cording or transmission line limitations. 

Dynamic Sensitivity of a Phototube The alternat- 
ing-current response of a phototube to a pulsating light 
flux at specified values of mean light flux, frequency 
of pulsation, degree of pulsation, and steady tube 
voltage. 

Electro-Acoustic Transducer A transducer which is 
actuated by power from an electrical system and sup- 
plies power to an acoustic system or vice versa. 

Electron Emission The liberation of electrons from 
an electrode into the surrounding space. In a vacuum 
tube it is the rate at which the electrons are emitted 
from a cathode. This is ordinarily measured as the 
current carried by the electrons under the influence 
of a voltage sufficient to draw away all the electrons. 

Electron Tube A vacuum tube evacuated to such a 
degree that its electrical characteristics are due 
essentially to electron emission. 

Emission (Characteristic A graph plotted between a 
factor controlling the emission (such as the tempera- 
ture. voltage, or current of the cathode) as abscissas, 
and the emission from the cathode as ordinates. 

Facsimile Transmission The electrical transmission 
of a copy or reproduction of a picture, drawing or 
document. (This is also called picture transmission.) 

Fading The variation of the signal intensity received 
at a given location from a radio transmitting station 
as a result of changes occurring in the transmission 
path. (See Distortion.) 

Fidelity The degree to which a system, or a portion of 
a system, accurately reproduces at its output the 
signal which is impressed upon it. 

Filament A cathode in which the heat is supplied by 
current passing through the cathode. 

Filter A selective circuit network, designed to pass 
currents within a continuous band or bands of fre- 
quencies or direct current, and substantially reduce 
the amplitude of currents of undesired frequencies. 

Frequency The number of cycles per second. 
Full-Wave Rectifier A double element rectifier ar- 

ranged so that current is allowed to pass in the same 
direction to the load circuit during each half cycle of 
the alternating-current supply, one element func- 
tioning during one-half cycle and the other during 
the next half cycle, and so on. 

Fundamental Frequency The lowest component 
frequency of a periodic wave or quantity. 

Fundamental or Natural Frequency (of an anten- 
na). The lowest resonant frequency of an antenna, 
without added inductance or capacitance. 
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Gas Phototube A type of phototube in which a quantity 
of gas has been introduced, usually for the purpose of 
increasing its sensitivity. 

Grid An electrode having openings through which 
electrons or ions may pass. 

Grid Bias The direct component of the grid voltage. 
Grid Condenser A series condenser in the grid or 

control circuit pf a vacuum tube. Grid Leak A resistor in a grid circuit, through which 
the grid current flows, to affect or determine a grid 
bias. 

Grid-Plate Transconductance The name for the 
plate current to grid voltage transconductance. 
(This has also been called mutual conductance.) Ground System (of an antenna) That portion of the 
antenna system below the antenna loading devices or 
generating apparatus most closely associated with the 
ground and including the ground itself. 

Ground Wire A conductive connection to the earth. 
Half-Wave Rectifier A rectifier which changes alter- 

nating current into pulsating current, utilizing only 
one-half of each cycle. 

Harmonic A component of a periodic quantity having 
a frequency which is an integral multiple of the funda- 
mental frequency. For example, a component the 
frequency of which is twice the fundamental fre- 
quency is called the second harmonic. 

Heater An electrical heating element for supplying 
heat to an indirectly heated cathode. 

Heterodyne Reception The process of receiving radio 
waves by combining in a detector a received voltage 
with a locally generated alternating voltage. The 
frequency of the locally generated voltage is com- 
monly different from that of the received voltage. 
(Heterodyne reception is sometimes called beat re- 
ception.) 

Homodyne Reception A system of reception by the 
aid of a locally generated voltage of carrier frequency. 
(Homodyne reception is sometimes called zero-beat 
reception.) 

Hot-Wire Ammeter (Expansion Type) An ammeter 
dependent for its indications on a change in dimen- 
sions of an element which is heated by the current to 
be measured. 

Indirectly Heated Cathode A cathode of a thermionic 
tube, in which heat is supplied from a source other 
than the cathode itself. 

Induction Loud Speaker is a moving coil loud 
speaker in which the current which reacts with the 
polarizing field is induced in the moving member. 

Inductive Coupling The association of one circuit 
with another by means of inductance common or 
mutual to both. 

Interelectrode Capacitance The direct capacitance 
between two electrodes. 

Interference Disturbance of reception due to strays, 
undesired signals, or other causes; also, that which 
produces the disturbance. 

[Continued on Next Pagel 
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Intermediate Frequency (in Superheterodyne 
Reception) A frequency between that of the carrier 
and the signal, which results from the combination 
of the carrier frequency and the locally generated 
frequency. 

Intermodulation The production, in a non-linear cir- 
cuit element, of frequencies corresponding to the 
sums and differences of the fundamentals and har- 
monics ot two or more frequencies which are trans- 
mitted to that element. 

Interrupted Continuous Waves Interrupted con- 
tinuous waves are waves obtained by interruption at 
audio frequency in a substantially periodic manner of 
otherwise continuous waves. 

Kilocycle When used as a unit of frequency, is a thou- 
sand cycles per second. 

Lead-in That portion of an antenna system which 
completes the electrical connection between the 
elevated outdoor portion and the instruments or 
disconnecting switches inside the building. 

Linear Detection That form of detection in which the 
audio output voltage under consideration is substan- tially proportional to the modulation envelope 
throughout the useful range of the detecting device. 

Loading Coil An inductor inserted in a circuit to in- 
crease its inductance but not to provide coupling 
with any other circuit. 

Loudspeaker A telephone receiver designed to radiate 
acoustic power into a room or open air. 

Magnetic Loudspeaker One in which the mechani- 
cal forces result from magnetic reactions. 

Magnetic Microphone A microphone whose electrical 
output results from the motion of a coil or conductor 
in a magnetic field. 

Master Oscillator An oscillator of comparatively low 
power so arranged as to establish the carrier fre- 
quency of the output of an amplifier. 

Megacycle When used as a unit of frequency, is a mil- 
lion cycles per second. 

Mercury-Vapor Rectifier. A mercury-vapor recti- 
fier is a two electrode, vacuum-tube rectifier which 
contains a small amount of mercury. During opera- 
tion, the mercury is vaporized. A characteristic of 
mercury-vapor rectifiers is the low-voltage drop in 
the tube. 

Microphone A microphone is an electro-acoustic 
transducer actuated by power in an acoustic system 
and delivering power to an electric system, the 
wave form in the electric system corresponding to 
the wave form in the acoustic system. This is also 
called a telephone transmitter. 

Mixer Tube (generally, in superheterodyne receiv- 
ers.) A mixer tube is one in which a locally gener- 
ated frequency is combined with the carrier-signal 
frequency to obtain a desired beat frequency. 

Modulated Wave A modulated wave is a wave of 
which either the amplitude, frequency, or phase is 
varied in accordance with a signal. 
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Modulation is the process in which the amplitude, 
frequency, or phase of a wave is varied in accordance 
with a signal, or the result of that process. 

Modulator A device which performs the process of 
modulation. 

Monochromatic Sensitivity The response of a photo- 
tube to light of a given color, or narrow frequency 
range. 

Moving-Armature Speaker A magnetic speaker 
whose operation involves the vibration of a portion of 
the ferromagnetic circuit. (This is sometimes called 
an electromagnetic or a magnetic speaker.) 

Moving Coil Loudspeaker A moving coil loud- 
speaker is a magnetic loudspeaker in which the 
mechanical forces are developed by the interaction of currents in a conductor and the polarizing field in 
which it is located. This is sometimes called an Elec- 
tro-Dynamic or a Dynamic Loudspeaker. 

Mu-Factor A measure of the relative effect of the volt- 
ages on two electrodes upon the current in the circuit 
of any specified electrode. It is the ratio of the change 
in one electrode voltage to a change in the other 
electrode voltage, under the condition that a specified 
current remains unchanged. 

Mutual Conductance (See Grid-Plate Transoon- 
ductance.) 

Oscillator A non-rotating device for producing alter- 
nating current, the output frequency of which is de- 
termined by the characteristics of the device. 

Oscillatory Circuit A circuit containing inductance 
and capacitance, such that a voltage impulse will pro- 
duce a current which periodically reverses. 

Pentode A type of thermionic tube containing a plate, 
a cathode, and three additional electrodes. (Ordi- 
narily the three additional electrodes are of the 
nature of grids.) 

Percentage Modulation The ratio of half the differ- 
ence between the maximum and minimum ampli- 
tudes of a modulated wave to the average amplitude, 
expressed in per cent. 

Phonograph Pickup An electromechanical transducer 
actuated by a phonograph record and delivering 
power to an electrical system, the wave form in the 
electrical system corresponding to the wave form in 
the phonograph record. 

Phototube A vacuum tube in which electron emission 
is produced by the illumination of an electrode. (This 
has also been called photo-electric tube.) 

Plate A common name for the principal anode in a 
vacuum tube. 

Power Amplification (of an amplifier)—The ratio of 
the alternating-current power produced in the output 
circuit to the alternating-current power supplied to 
the input circuit. 

[Continued on Next Page] 



Power Detection That form of detection in which the 
power output of the detecting device is used to sup- 
ply a substantial amount of power directly to a de- 
vice such as a loud speaker or recorder. 

Pulsating Current A periodic current, that is, current 
passing through successive cycles, the algebraic 
average value of which is not zero. A pulsating cur- 
rent is equivalent to the sum of an alternating and a 
direct current. 

Push-Pull Microphone One which makes use of two 
functioning elements 180 degrees out of phase. 

Radio Channel A band of frequencies or wavelengths 
of a width sufficient to permit of its use for radio communication. The width of a channel depends upon 
the type of transmission. (See Band of Frequencies.) 

Radio Compass A direction finder used for naviga- 
tional purposes. 

Radio Freauency A frequency higher than those 
corresponding to normally audible sound waves. (See 
Audio Frequency.) 

Radio-Frequency Transformer A transformer for 
use with radio-frequency currents. 

Radio Receiver A device for converting radio waves 
into perceptible signals. 

Radio Transmission The transmission of signals by 
means of radiated electromagnetic waves originating 
in a constructed circuit. 

Radio Transmitter A device for producing radio- 
frequency power, with means for producing a signal. 

Rectifier A device having an asymmetrical conduction 
characteristic which is used for the conversion of an 
alternating current into a pulsating current. Such 
devices include vacuum-tube rectifiers, gas rectifiers, 
oxide rectifiers, electrolytic rectifiers, etc. 

Reflex Circuit Arrangement A circuit arrangement 
in which the signal is amplified, both before and after 
detection, in the same amplifier tube or tubes. 

Regeneration The process by which a part of the out- 
put power of an amplifying device reacts upon the 
input circuit in such a manner as to reinforce the 
initial power, thereby increasing the amplification. 
(Sometimes called "feedback" or "reaction.") 

Resistance Coupling The association of one circuit 
with another by means of resistance common to both. 

Resonance Frequency (of a reactive circuit)—The 
frequency at which the supply current and supply 
voltage of the circuit are in phase. 

Rheostat A resistor which is provided with means for 
readily adjusting its resistance. 

Screen Grid A screen grid is a grid placed between a 
control grid and an anode, and maintained at a fixed 
positive potential, for the purpose of reducing the 
electrostatic influence of the anode in the space 
between the screen grid and the cathode. 

Secondary Emission Electron emission under the in- 
fluence of electron or ion bombardment. 
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Selectivity The degree to which a radio receiver is 
capable of differentiating between signals of different 
carrier frequencies. 

Sensitivity The degree to which a radio receiver re- 
sponds to signals of the frequency to which it is 
tuned. 

Sensitivity of a Phototube The electrical current re- 
sponse of a phototube, with no impedance in its external 
circuit, to a specified amount and kind of light. It is 
usually expressed in terms of the current for a given 
radiant flux, or for a given luminous flux. In general 
the sensitivity depends upon the tube voltage, flux 
intensity, and spectral distribution of the flux. 

Service Band A band of frequencies allocated to a 
given class of radio communication service. 

Side Bands The bands of frequencies, one on either 
side of the carrier frequency, produced by the process 
of modulation. 

Signal The intelligence, message or effect conveyed in communication. 
Single-Side-Band Transmission That method of 

operation in which one side band is transmitted, and 
the other side band is suppressed. The carrier wave 
may be either transmitted or suppressed. 

Static Strays produced by atmospheric conditions. 
Static Sensitivity of a Phototube The direct current 

response of a phototube to a light flux of specified value. 
Stopping Condenser A condenser used to intro- 

duce a comparatively high impedance in some 
branch of a circuit for the purpose of limiting the 
flow of low-frequency alternating current or direct 
current without materially affecting the flow of 
high frequency alternating current. 

Strays Electromagnetic disturbances in radio recep- 
tion other than those produced by radio transmitting 
systems. 

Superheterodyne Reception—Superheterodyne re- 
ception is a method of reception in which the re- 
ceived voltage is combined with the voltage from a 
local oscillator and converted into voltage of an in- 
termediate frequency which is usually amplified 
and then detected to reproduce the original signal 
wave. (This is sometimes called double detection or 
supersonic reception.) 

Swinging The momentary variation in frequency of a 
received wave. 

Telephone Receiver An electro-acoustic transducer 
actuated by power from an electrical system and 
supplying power to an acoustic system, the wave 
form in the acoustic system corresponding to the 
wave form in the electrical system. 

Television The electrical transmission of a succession 
of images and their reception in such a way as to give 
a substantially continuous reproduction of the object 
or scene before the eye of a distant observer. 

Tetrode A type of thermionic tube containing a plate, 
a cathode, and two additional electrodes. (Ordinarily 
the two additional electrodes are of the nature of 
grids.) 

[Continued on Next Page] 
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Thermionic Emission Electron or ion emission under 
the influence of heat. 

Thermionic Tube An electron tube in which the elec- 
tron emission is produced by the heating of an 
electrode. 

Thermocouple Ammeter An ammeter dependent 
for its indications on the change in thermo-electro- 
motive force set up in a thermo-electric couple which 
is heated by the current to be measured. 

Total Emission The value of the current carried by 
electrons emitted from a cathode under the influence 
of a voltage such as will draw away all the electrons 
emitted. 

Transconductance The ratio of the change in the cur- 
rent in the circuit of an electrode to the change in 
the voltage on another electrode, under the condi- 
tion that all other voltages remain unchanged. 

Transducer A device actuated by power from one sys- 
tem and supplying power to another system. These 
systems may be electrical, mechanical, or acoustic. 

Transmission Unit A unit expressing the logarithmic 
ratios of powers, voltages, or currents in a trans- 
mission system. (See Decibel.) 

Triode A type of thermionic tube containing an anode, 
a cathode, and a third electrode, in which the current flowing between the anode and the cathode may be 
controlled by the voltage between the third electrode 
and the cathode. 

Tuned Transformer A transformer whose associated 
circuit elements are adjusted as a whole to be 
resonant at the frequency of the alternating current 
supplied to the primary, thereby causing the secon- 
dary voltage to build up to higher values than would 
otherwise be obtained. 

Tuning The adjustment of a circuit or system to secure 
optimum performance in relation to a frequency; 
commonly, the adjustment of a circuit or circuits to 
resonance. 

Vacuum Phototube A type of phototube which is 
evacuated to such a degree that the residual gas 
plays a negligible part in its operation. 

Vacuum Tube A device consisting of a number of 
electrodes contained within an evacuated enclosure. 

Vacuum-Tube Transmitter A radio transmitter in 
which vacuum tubes are utilized to convert the ap- 
plied electric power into radio-frequency power. 

Vacuum-Tube Voltmeter A device utilizing the 
characteristics of a vacuum tube for measuring alter- 
nating voltages. 

Voltage Amplification The ratio of the alternating 
voltage produced at the output terminals of an 
amplifier to the alternating voltage impressed at the 
input terminals. 

Voltage Divider A resistor provided with fixed or mov- 
able contacts and with two fixed terminal contacts. 
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Grid Bias Resistor Calculations 
The radio service man often finds it necessary to 

replace the grid bias resistor in receivers employing a 
self-biasing arrangement for obtaining the proper grid voltage. When the resistance value is not known, 
it may be calculated by dividing the grid voltage re- 
quired at the plate voltage at which the tube is oper- 
ating, by the plate current in amperes plus the screen 
current in amperes times the number of tubes passing 
current through the resistor. 

Under the above rule, the grid bias resistor value is 
given by the following formula: 

P _Eci x 1,000 
"(Is-f Ica)n 

where: R = Grid bias resistor value in ohms. 
Eci = The grid bias required in volts. 
Ib = The plate current of a single tube in milliamperes. 
Ica = The screen-grid current of a single tube in 

milliamperes. 
n= The number of tubes passing current through the 

resistor. 
Example: 

It is desired to determine the value of bias resistor 
used to obtain the proper value of grid bias on three 
type '35 tubes working m the radio frequency stages of 
a receiver. First determine the plate and screen voltages 
employed in this set. Suppose, in this case, it is found 
that the plate supply voltage is 250 and the screen 
voltage is 90. Looking in the characteristics chart, it 
is found that the proper grid bias for the '35 under these 
conditions is —3.0 volts. In addition, the plate cur- 
rent is 6.5 milliamperes and the screen current is 2.5 
milliamperes. Substituting in the formula, 

„ 3.0 x 1.000 ,,, u 
" (6.5+2.5) 3 0hm8- 

The value of grid bias resistors can be calculated in 
this manner for any type and any number of tubes. 
In the case of triodes, the screen current term drops out 
entirely. 

Be sure to determine the plate voltage at which the 
tubes are working, the number of tubes being supplied 
from the bias resistor, the screen voltage, (if a tetrode 
or pentode), the correct value of grid bias voltage re- 
quired, and the plate and screen current for the given 
plate voltage. 

In the case of resistance-coupled amplifiers which 
employ high resistance in the plate circuit, it must be 
remembered that the plate voltage is equal to the plate 
supply voltage minus the voltage drop in the plate 
load resistance caused by the plate current. The net 
Elate voltage alone determines the correct value of grid 

ias. 
The foregoing methods of calculations cannot be 

used in connection with receivers employing a bleeder 
circuit to obtain grid bias. 
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DIAMETER, WEIGHTS AND RESISTANCE OF 
COPPER WIRE 

No
. 

AW
G Diam- 

eter 
Mils 

Area, 
Cir- 
cular 
Mils 

Weight, 
Bare Wire 

Resistance at 
250C. (770F.) 

Pounds 
per 

1000 
Ft. 

Pounds 
per 

Mile 

Ohms 
per 
1000 
Ft. 

Ohms 
per 

Mile 
Feet 
per 

Ohm 

0000 460. 211,600. 641. 3385. 0.0499 0.2638 20,040. 
000 410. 167.800. 508. 2683. 0.0630 0.3325 15,870, 

00 364.8 133,100. 403. 2126. 0.0794 0.419 12,590. 
0 324.9 105,500. 319.5 1687. 0.1003 0.529 9,980. 
1 289.3 83,700. 253.3 1337. 0.1262 0.666 7,930. 
2 257.6 66,400. 200.9 1061. 0.1591 0.840 6,290. 
3 229.4 52,600. 159.3 841. 0.2008 1.062 4,980. 
4 204.3 41,700. 126.4 668. 0.2533 1.338 3,950. 
5 181.9 33.100. 100.2 529. 0.3193 1.685 3,134. 
6 162.0 26,250. 79.5 419. 0.403 2.127 2,485. 
7 144.3 20,820. 63.0 332.6 0.507 2.682 1,971. 
8 128.5 16,510. 50.0 264.0 0.640 3.382 1,562. 
9 114.4 13,090. 39.63 208.3 0.807 4.26 1,238. 

10 101.9 10,380. 31.43 165.9 1.017 5.37 983. 
11 90.7 8,230. 24.92 131.6 1.284 6.78- 779. 
12 80.8 6,530. 19.77 104.3 1.618 8.55 618. 
13 72.0 5,180. 15.68 82.8 2.040 10.77 490. 
14 64.1 4,110. 12.43 65.6 2.575 13.60 388.2 
15 57.1 3,257. 9.86 52.1 3.244 17.13 308.4 
16 50.8 2,583. 7.82 41.3 4.09 21.62 244.3 
17 45.3 2,048. 6.20 32.73 5.16 27.24 193.9 
18 40.3 1,624. 4.92 26.00 6.51 34.34 153.7 
19 35.89 1,288. 3.899 20.57 8.20 43.3 121.9 
20 31.96 1,022. 3.092 16.33 10.34 54.6 96.6 
21 28.46 810. 2.452 12.93 13.04 68.9 76.6 
22 25.35 642. 1.945 10.27 16.44 86.9 60.8 
23 22.57 509. 1.542 8.14 20.75 109.5 48.2 
24 20.10 404. 1.223 6.46 26.15 138.1 38.25 
25 17.90 320.4 0.970 5.12 33.00 174.3 30.30 
26 15.94 254.1 0.769 4.06 41.6 219.5 24.04 
27 14.20 201.5 0.610 3.220 52.4 276.8 19.07 
28 12.64 159.8 0.484 2.556 66.01 349.2 15.13 

[Continued on Nest Page] 
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DIAMETER, WEIGHTS AND RESISTANCE OF 
COPPER WIRE 

No
. 

1 
AW

G Diam- 
eter 
Mils 

Area, 
Cir- 
cular 
Mils 

Weight, 
Bare Wire 

Resistance at 
250C. (770F.) 

Pounds 
per 

1000 
Ft. 

Pounds 
per 

Mile 
Ohms per 
1000 
Ft, 

Ohms 
per 

Mile 
Feet 
per 

Ohm 

29 11.26 126.7 0.3836 2.025 83.4 441. 11.98 
30 10.03 100.5 0.3042 1.606 105.4 556. 9.48 
31 8.93 79.7 0.2413 1.273 132.3 700. 7.55 
32 7.95 63.2 0.1913 1.011 167.2 883. 5.98 
33 7.08 50.1 0.1517 0.807 210.J 1113. 4.74 
34 6.30 39.75 0.1203 0.636 265.8 1403. 3.762 
35 5.61 31.52 0.0954 0.504 335.5 1772. 2.980 
36 5.00 25.00 0.0757 0.400 423.0 2232. 2.366 
37 4.45 19.83 0.0600 0.3168 533. 2814. 1.877 
38 3.965 15.72 0.0476 0.2514 673. 3553. 1.487 
39 3.531 12.47 0.03774 0.1991 847. 4470. 1.180 
40 3.145 9.89 0.02993 0.1579 1068. 5640. 0.936 

ALLOWABLE CARRYING CAPACITIES OF 
COPPER WIRE AND CABLE 

(Regulatlona of the National Board of Fire Underwriters) 

No. 
AWG 

Circular 
Mils 

Amperes Amperes 
Rub- 

ber 
Insu- 
lation 

Other 
Insu- 
lation 

Circular 
Mils 

1 Rub- 
ber 

Insu- 
lation 

Other 
Insu- 
lation 

18 1,624 3 5 250,000 250 350 
16 2,583 6 10 300,000 275 400 14 4,107 15 20 350,000 300 450 12 6,530 20 25 400,000 325 500 10 10.380 25 30 450,000 362 550 
8 16,510 35 50 500,000 400 600 
6 26,250 50 70 600,000 450 680 4 41,740 70 90 700,000 500 760 2 66,370 90 125 800,000 550 840 1 83,690 100 150 1,000,000 650 1000 0 105,500 125 200 1,250,000 750 1180 00 133,100 150 225 1,500,000 850 1360 000 167,800 175 275 1,750,000 950 1520 0000 211,600 225 325 2,000,000 1050 1670 
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TEMPERATURE CORRECTIONS FOR 
COPPER WIRE 

(Based on A.I.E.E. Standards) 
Temperature Coefficient of Resistance. At a temper- 

ature of 25 degrees Centigrade the "constant mass" 
temperature coefficient of resistance of standard an- 
nealed copper, measured between potential points 
rigidly fixed to the wire is 0.00393 or 1/254.4 per 
Centigrade degree. 

Resistance values of copper wire given in table on 
preceding pages may be corrected for any temperature 
by means of the formula given below. 

Correction for Change In Temperature 
Rt = Rzo [1 + 0.00393 (t — 25)], where 
Rt = the resistance in ohms at a temperature, t. 
Ris = the resistance in ohms at 25 degrees, Centigrade 
t = the temperature of wire in degrees, Centigrade 

Temp. C. = 5/9 (Temp. F.—32) 
Temp. F.=9/5 (Temp. C.)-}-32 

SPECIFIC RESISTANCE OF METALS AND ALLOYS 
AT ORDINARY TEMPERATURES 

SUBSTANCE 

Specific 
Resist- 
ance 
Mi- 

crohms 
per Cm. 

Cube 

Rela- 
tive 
Con- 
duct- 
ance 

SUB- 
STANCE 

Specific 
Resist- 
ance 
Mi- 

crohms 
per Cm. 
Cube 

Rela- 
tive 
Con- 
duct- 
ance 

Aluminum . . 2.83 60.8 [Lead . . . 22. 7.8 
Brass .... 6-9 29-19 Manganin . 44. 4.1 
Climax .... 87. 1.97 Mercury . . 95.7 1.8 
Cobalt .... 9.7 17.7 Molybdenum 5.7 29.72 
Constantan . . 49. 3.5 Nickel . . 7.8 22, 
Copper, U.S. std. 1.78 96.6 Nichrome . 100. 1.7 
Copper, annealed 1.72 100. Platinum . 10. 17.2 
Ger. Silver . . 30-40 5.7-4.3 Silver . . . 1.63 105.5 
Iron, pure . . 10. 17.2 Superior 23. 86. 2. 
Iron, wrought . 13.9 12.4 (Tungsten . 5.5 31.2 

USEFUL CONVERSION RATIOS 
Multiply by to obtain 

Diam. Circle 3.1416 Circumference Circle Diam. Circle 0.886 Side Equal Square U. S. Gallons 0.8333 Imperial Gallons U. S. Gallons 0.1337 Cubic Feet Inches Mercury 0.4912 Pounds per Sq. In. P'eet of Water 0.4335 Pounds per Sq. In. Cubic Feet 62.4 Pounds of Water U. S. Gallons 8.343 Pounds of Water U. S. Gallons 3.785 Liters Knots 1.152 Miles Per Hour I nches 2.540 Centimeters Yards 0.9144 Meters Miles 1.009 Kilometers Cubic Inches 16.39 Cubic Centimeters Ounces 28.35 Grams Pounds 0.4536 Kilograms 
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Conversion 

Factors for Conversions—alphabetically arranged 
Ampere = 1,000,000,000,000 micromicro- 

amperes 
Ampere = 1,000,000 microamperes 
Ampere «= 1,000 milliamperes 
Cycle =0.000,001 megacycle 
Cycle =0.001 kilocycle 
Farad = 1,000,000,000,000 micromicrofarads 
Farad = 1,000,000 microfarads 
Farad = 1,000 millifarads 
Henry o. 1,000,000 microhenrys 
Henry = 1,000 millihenrys 
Kilocycle = 1,000 cycles 
Kilovolt = 1,000 volts 
Kilowatt = 1,000 watts 
Megacycle = 1,000,000 cycles 
Mho = 1,000,000 micromhos 
Mho = 1,000 millimhos 
Microampere =0.000,001 ampere 
Microfarad =0.000,001 farad 
Microhenry =0.000,001 henry 
Micromho =0.000,001 mho 
Micro-ohm =0.000,001 ohm 
Microvolt =0.000,001 volt 
Microwatt =0.000,001 watt 
Micromicrofarad =0.000,000,000,001 farad 
Micromicro-ohm =0.000,000,000,001 ohm 
Milliampere =0.001 ampere 
Millihenry =0.001 henry 
Millimho =0.001 mho 
Milliohm =0.001 ohm 
Millivolt =0.001 volt 
Milliwatt =0.001 watt 
Ohm = 1,000,000,000,000 micromicro-ohms 
Ohm = 1,000,000 micro-ohms 
Ohm = 1.000 milliohms 
Volt = 1,000,000 microvolts 
Volt = 1,000 millivolts 
Watt = 1,000,000 microwatts 
Watt = 1,000 milliwatts 
Watt =0.001 kilowatt 
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u. S. BROADCASTING STATIONS 
1000 WATTS OR MORE 

i Station Location Freq. in Kc. 
j xi!" f ARK ARM CMO 

Aberdeen, S. D. Portland, Ore. Little Rock, Ark. Fresno, Gal. Kansas City, Mo. 

1420 ! 1330 920 1430 1480 f CRC DAL DFN \ DKA DTK 

Enid, Oklahoma Duluth, Minn. Gasper, Wyoming Pittsburgh, Pa. Dubuque, la. 

1390 610 1470 1020 1370 i DYL EGA ELA , ERN i EX 

Salt Lake City. Utah Los Angeles, Gal. Centralla, Wash. Bakersfleld, Gal. Portland. Ore. 

1320 790 1470 1410 1190 FAB FAG 
t FAR | :fbb t FB! 

Lincoln, Neb. Los Angeles. Gal. Fairbanks, Alaska Great Falls, Mont. Wichita. Kan. 

780 1330 610 1310 1070 \ FBK FDM FEL FEQ FH 

Sacramento, Gal. Beaumont, Tex. Denver, Colo. St. Joseph, Mo. Wichita. Kan. 

1530 560 950 680 1330 FI FJZ FKA FKU FOX 

Los Angeles, Gal. Fort Worth. Tex. Greeley, Colo. Lawrence, Kan. Long Beach. Gal. 

640 1270 910 1250 1280 FRY FQD FRC , FRO ( FSD 

Spokane, Wash. Anchorage. Alaska ban Francisco, Gal. Longvlew, Tex. San Diego, Gal. 

920 790 610 1370 600 FSG P^UO 
t FVD • FWB FYR 

Los Angeles, Gal. St. Louis, Mo. Los Angeles, Gal. Los Angeles, Gal. Bismarck, N. D. 

1150 850 1020 980 550 GA GB GBX GGX GDM 

Spokane, Wash. San Diego, Gal. Springfield, Mo. Sydney, Mont. Stockton, Gal. 

1510 1360 1260 1480 1140 GER GGM PHL GIR j| GKO 

Long Beach. Gal. Albuquerque, N. M. Billings, Mont. Butte, Mont. Fort Worth, Tex. 

1390 1260 790 1370 570 
GLO J GMB GNG 

. ss 
GVO GW HJ 

Mason City, la. Honolulu, T. IL Amarillo, Tex. San Francisco. Gal. Honolulu, T. H. 

1300 590 1440 810 760 
Missoula, Mont. Portland. Ore. Los Angeles, Gal. 

1290 620 930 
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U. S. BROADCASTING STATIONS (Continued) 

KHQ KHSL KIDO KIEM KINY 
KIRO KIT KJR KLCN KLO 
klpm KLRA KLS KLX KLZ 
KM A kmbc kmed KMJ kmmj 
KMO KM OX KMPC KMTR KNX 
KOA KOAC KOAM KOB KOH 
KOIL KOIN KOL KOMA KOMO 
KOY KPAC KPAS KPMC KPO 
KPOF KPRC KPRO 
KQV KQW 
KRGV KRIS KRKD KRLU krnt 
KROW KRRV KRSC KSAL KSCJ 
KSD KSEO KSKY 

Locatlcn 
Spokane, Wash. Chico. California Boise. Ida. Eureka. Cal. Juneau. Alaska 
Seattle, Wash. Yakima, Wash. Seattle, Wash. Blytheville. Ark Ogden, Utah 
Minot, N. D. Little Rock, Ark. Oakland, Cal. Oakland, Cal. Denver, Colo. 
Shenandoah, la. Kansas City. Mo. Medford, Oregon Fresno. Cal. Grand Island, Neb. 
Tacoma, Wash. St. Louis, Mo. Beverly Hills, Cal. Los Angeles. Cal. Los Angeles, Cal. 
Denver, Colo. Corvallls, Ore. Pittsburg, Kan. Albuquerque. N. M. Reno, Nev. 
Omaha, Neb. Portland, Ore. Seattle, Wa&h. Oklahoma City, Okla. Seattle, Wash. 
Phoenix, Ariz. Port Arthur. Texas Pasadena, Cal. Bakersfleld, Cal. San Francisco, Cal. 
Denver, Colo. Houston, Tex. Riverside, Cal. Pittsburgh, Pa. San Jose, Cal. 
Weslaco, Tex. Corpus Christl, Tex. Los Angeles. Cal. Dallas. Tex. Des Molnes. la. 
Oakland. Cal. Sherman, Tex. Seattle. Wash. Sallna, Kan. Sioux City, la. 
St. Louis. Mo. San Francisco, Cal. Dallas. Texas  

Freq. in Kc. 
590 1290 1380 1480 1460 
710 1280 950 900 1430 

1390 1010 1310 910 560 
960 980 1440 580 750 

1360 1120 710 570 1070 
850 550 810 1030 630 

1290 970 1300 1520 1000 
550 1250 1110 1560 680 
910 950 1440 i410 740 

1290 lc60 1150 1030 1350 
960 910 1150 1150 1360 
550 560 660 



U. S. BROADCASTING STATIONS (Conlinu.d) 
Station Location Freq. In Kc. 

KSL KSLM KSO KSOO KSRO 

Salt Lake City, Utah Salem, Ore. Des Molnes, la. Sioux Falls, S. D. Santa Rosa, Gal. 

1160 1390 1460 1140 1350 
KSTP KTAR KTBS KTFI KTHS 

St. Paul, Minn. Phoenix, Ariz. Shreveport, La. Twin Falls, Ida. Hot Springs, Ark. 

1500 620 1480 1270 1090 
KTKC KTKN KTMS KTRB KTRH 

Vlsalia, Cal. Ketchikan, Alaska Santa Barbara, Cal. Modesto, Cal. Houston, Tex. 

940 930 1250 860 740 
KTSA KTUL KTW KUJ KUOA 

San Antonio, Tex. Tulsa, Okla. Seattle, Wash. Walla Walla. Wash. Slloam Springs, Ark. 

550 1430 1250 1420 1290 
KUTA KVI KVOA KVOD KVOO 

Salt Lake City, Utah Tacoma, Wash. Tucson. Ariz. Denver, Colo. Tulsa, Okla. 

570 570 1290 630 1170 
KVOR KWBU KWFT KWJJ KWK 

Colorado Springs, Colo. Corpus Chrlsti, Tex. Wichita Falls, Tex. Portland, Ore. St. Louis, Mo. 

1300 1010 620 1080 1380 
KWKH KWKW KWSC KWTO KXA 

Shreveport, La. Pasadena, Cal. Pullman, Wash. Springfield, Mo. Seattle, Wash. 

1130 1430 1250 560 770 
KXEL KXL KXOK KXYZ KYA 

Waterloo, la. Portland, Ore. St. Louis, Mo. Houston, Tex. San Francisco, Cal. 

1540 750 630 1320 1260 
KYW WAAB WAAF WAAT WABC 

Philadelphia, Pa. Worcester, Mass. Chicago, 111. Newark, N. J. New York, N. Y. 

1060 1440 950 970 880 
WADC WAGA WAGE WAIT WAKR 

Tallmadge, Ohio Atlanta, Ga. Syracuse. N. Y. Chicago, 111. Akron, O. 

1350 590 620 820 1590 
WALA WALB WAPI WAPO WATR 

Mobile, Ala. Albany, Ga. Birmingham, Ala. Chattanooga, Tenn. Waterbury, Conn. 

1410 1590 1070 1150 1320 
WAVE WAWZ WAYS 

Louisville, Ky. Zarephath, N. J. Charlotte, N. C. 
970 1380 610 

21 



Station Location Freq. in Kc. 
WBAA West Lafayette, Ind. 920 
WBAL Baltimore, Md. 1090 
WBAP Fort Worth. Tex. 820 WBBB Burlington. N. C. 920 WBBM Chicago, 111. 780 
WBBR Brooklyn, N. Y. 1330 WBEN Buffalo. N. Y. 930 WBIG Greensboro, N. C. 1470 WBNS Columbus, O. 1400 WBNX New York City 1380 
WBRC Birmingham, Ala. 960 WBRY Waterbury, Conn. 1590 WBT Charlotte, N. C. 1110 WBZ Boston, Mass. 1030 WBZA Boston, Mass. 1030 
WCAE Pittsburgh, Pa. 1250 WCAL Nortbfleld, Minn. 770 WCAO Baltimore, Md. 600 WCAR Pontiac, Mich. 1130 WCAU Philadelphia, Pa. 1210 
WCAX Burlington, Vt. 620 WCCO Minneapolis, Minn. 830 WCFL Chicago. 111. 1000 WCHS Charleston, W. Va. 580 WCKY Cincinnati, O. 1530 
WCOC Meridian, Miss. 910 WCSH Portland. Me. 970 ' WDAE Tampa. Fla. 1250 WDAF Kansas City, Mo. 610 WDAY Fargo, N. D. 970 
WDBJ Roanoke, Va. 960 
WDBO Orlando, Fla. 580 WD EL Wilmington, Del. 1150 
WDEV Waterbury, Vt. 550 WDOD Chattanooga, Tenn. 1310 
WDRC Hartford, Conn. .'360 
WDSU New Orleans, La. 1280 WDZ Tuscola, 111. 1050 WEAF New York City 660 WEAN Providence, R. I. 790 
WEAU Eau Claire. WIs. 790 WEBC Duluth, Minn. 1320 WEEI Boston, Mass. 590 WEEU Reading, Pa. 850 WEGO Concord, N. C. 1410 
WENR Chicago. 111. 890 WEVD New York City 1330 WEW St. Louis, Mo. 770 WFAA Dallas, Tex. 820 WFBC Greenville. S. C. 1330 
WFBL Syracuse. N. Y. 1390 WFBM Indianapolis, Ind. 1260 WFBR Baltimore. Md. 1300 WFCI Pawtucket. R. I. 1420 WFDF Flint, Mich. 910 
WFEA Manchester, N. H. 1370 WFIL Philadelphia, Pa. 560 WFIN Findlay, Ohio 1330 
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U. S. BROADCASTING STATIONS (Continued) 

Station Location Freq. in Kc. 
WFLA Tampa, Fla. 970 WFTL Miami. Fla. 710 WGAN Portland, Me. 560 WGAR Cleveland, O. 1220 WGBF Evansville, Ind. 1280 
WGBG Greensboro. N. C. 980 WGES Chicago, 111. 1390 WGN Chicago, 111. 720 WGNY Newburgh, N. Y. 1220 WGR Buffalo, N. Y. 550 
WGST Atlanta, Ga. 920 WGY Schenectady, N, Y. 810 WHA Madison, WIs. 970 WHAM Rochester, N. Y. 1180 WHAS Louisville, Ky. 840 
WHAZ Troy. N. Y. 1330 WHB Kansas City, Mo. 880 WHBF Rock Island, III. 1270 WHB I Newark, N. J. 1280 WHCU Ithaca. N. Y. 870 
WHDH Boston, Mass. 850 WHEB Portsmouth, N. H. 750 WHIG Dayton, O. 1290 WHK Cleveland. O. 1420 WHKY Hickory. N. C. 1290 
WHLD Niagara Falls, N. Y. 1290 WHN New York City 1050 WHO Des Moines, la. 1040 WHP Harrisburg, Pa. 1460 WIAC Hato Rey, P. R. 580 
WIBA Madison, WIs. 1310 WIBC Indianapolis, Ind. 1070 WIBG Glenslde, Pa. 990 WIBW Topeka, Kan. 580 WICA Ashtabula, O. 970 
WILL Urbana, III. 580 WIND Gary, Ind. 560 WING Dayton, Ohio 1410 WINS New York City 1010 WIOD Miami, Fla. 610 
WIP Philadelphia, Pa. 610 WIRE Indianapolis, Ind. 1430 WIS Columbia, S. C. 560 WISH Indianapolis, Ind. 1310 WISN Milwaukee. Wis. 1150 
WJAG Norfolk. Neb. 1090 WJAR Providence, R. I. 920 WJAS Pittsburgh. Pa. 1320 WJAX Jacksonville. Fla. 930 WJBO Baton Rouge, La. 1150 
WJDX Jackson, Miss. 1300 WJHL Johnson City, Tenn. 910 WJJD Chicago, 111. 1160 WJR Detroit. Mich. 760 WJW Cleveland. O. 850 
WJZ New York City 770 WKAQ San Juan, Puerto Rico 620 
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U. S. BROADCASTING STATIONS (Continutd) 
Station Location Freq. In Kc. 

WKAR WKAT WKBH WKBN WKBW 

East Lansing, Mich,, Miami Beach, Fla. LaCrosse, Wis. Youngstown, Ohio Buffalo, N. Y. 

870 1360 1410 570 1520 
WKNE WKRC WKST WKY WKZO 

Keene, N. H. Cincinnati, O. New Castle, Pa. Oklahoma City, Okla. Kalamazoo. Mich. 

1290 550 1280 930 590 
WLAC WLAW WLB WLBL WLBZ 

Nashville, Tenn. Lawrence. Mass. Minneapolis, Minn. Stevens Point, Wls. Bangor, Me. 

1510 680 770 930 620 
WLIB WLOL WLS WLW WMAL 

Brooklyn, N. Y. Minneapolis, Minn. Chicago. 111. Cincinnati, O. Washington, D. C. 

1190 1330 890 700 630 
WMAQ WMAZ WMBD WMBG WMBI 

Chicago. III. Macon, Ga. Peorla, 111. Richmond, Va. Chicago, 111. 

670 940 1470 1380 1110 
WMBS WMC WMCA WMEX WMMN 

Uniontown. Pa. Memphis, Tenn. New York City Boston, Mass. Fairmont, W. Va. 

590 790 570 1510 920 
WMT WMUR WNAC WNAD WNAX 

Cedar Rapids, la. Manchester, N. H. Boston, Mass. Norman, Okla. Yankton, S. D. 

600 610 1260 640 570 
WNBC WNBF WNEL WNEW WNOX 

New Britain, Conn. Binghamton, N. Y. San Juan, Puerto Rico New York City Knoxvllle, Tenn. 

1410 1290 1320 1130 990 
WNYC WOAI woe WOI WOL 

New York City San Antonio, Tex. Davenport, la. Ames, la. Washington, D. C. 

830 1200 1420 640 1260 
WOOD WOR WORC WORK WORL 

Grand Rapids, Mich. New York, N. Y. Worcester, Mass. York, Pa. Boston, Mass. 

1300 710 1310 1350 950 
WOSU WOV WOW WOWO WPAB 

Columbus, O. New York City Omaha. Neb. Ft. Wayne, Ind. Ponce. Puerto Rico 

820 1280 590 1190 1370 
WPAT WPDQ Paterson, N. J. Jacksonville, Fla. 830 1270 
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U. S. BROADCASTING STATIONS (Condnucd) 
Station Location Freq. In Kc. 

WPEN WPIC WPRA WPRO WPTF 

Philadelphia, Pa. Sharon, Pa. Mayaguez, Puerto Rico Providence, R. I. Raleigh, N. C. 

950 790 790 630 680 
WQAM WQBC WQXR WRC WRDW 

Miami, Fla. Vicksburg, Miss. New York City Washington, D. C. Augusta, Ga. 

560 1390 1560 980 1480 
WREC WREN WRNL WRR WRRF 

Memphis, Tenn. Lawrence, Kan. Richmond, Va. Dallas, Texas Washington, N. C. 

600 1250 910 1310 930 
WRUF WRY A WSAI WSAR WSAZ 

Gainesville, Fla. Richmond, Va. Cincinnati, O. Fall River, Mass. Huntington. W. Va. 

850 1140 1360 1480 930 
WSB WSBA WSBT WSGN WSIX 

Atlanta, Ga. York, Pa. South Bend, Ind. Birmingham, Ala. Nashville, Tenn. 

750 900 960 610 980 
WSJS WSM WSMB WSPA WSPD 

Wlnston-Salem, N. C. Nashville, Tenn. New Orleans, La. Spartanburg, S. C. Toledo, O. 

600 650 1350 950 1370 
WSUI WSUN WSVA WSYB WSYR 

Iowa City, la. St. Petersburg, Fla. Harrlsonburg, Va. Rutland, Vt. Syracuse, N. Y. 

910 620 550 1380 570 
WTAD WTAG WTAM WTAQ WTAR 

Qulncy, 111. Worcester, Mass. Cleveland, O. Green Bay, Wls. Norfolk, Va. 

930 580 1100 1360 790 
WTAW WTCN WTIC WTJS WTM A 

College Station, Texas Minneapolis, Minn. Hartford, Conn. Jackson, Tenn. Charleston, S. C. 

1150 1280 1080 1390 1250 
WTMJ WTOC WTOP WTRY WTTM 

Milwaukee, Wls. Savannah, Ga. Washington, D. C. Troy, N. Y. Trenton, N. J. 

620 1290 1500 980 920 
WWJ WWL WWNC WWNY WWSR 

Detroit, Mich. New Orleans, La. Ashevllle, N. C. Watertown, N. Y. St. Albans, Vt. 

950 870 570 790 1420 
WWVA WXYZ Wheeling, W. Va. Detroit, Mich. 

1170 1270 
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PRINCIPAL SHORT WAVE STATIONS 
AS OF JANUARY 1, 1945 

Freq. Call 
[meg.) Letters Location    
2.88 GRC Daventry, England 
6.005 CFCX Montreal, Canada 
6.007 ZRH Johannesburg, South Africa 
6.01 CJCX Sydney, N. S. 
6 02 RW96 Moscow, Russia 
6 03 CFVP Calgary, Alberta, Canada 
6.03 HP5B Panama City, Panama 
6.03 RW-100 Tachkent, Russia 
6.03 XEAR Oaxaca, Mexico 
o!o4 WRUW Boston, Massachusetts 
6.05 GSA Daventrv, England 
6.06 WCBN New York, New \ork 
6.07 CFRX Toronto, Canada 
o!o7 COCQ Havana, Cuba 
6.08 WLWK Cincinnati, Ohio 
6.09 CBFW Montreal, Canada 
6.10 KROJ Los Angeles, California 
6.10 WNRA New York, New York 
6! 11 GSL Daventry, England 
6.11 RW-96 Moscow, Russia 
6.11 VUC-2 Calcutta. India 6.12 CXA-4 Montevideo, Uruguay 
6.12 HP5H Panama City, Panama 
6.12 WOOC New York, New York 
6.12 XGOY Chungking, China 
6.13 CHNX Halifax, N. S. 
6.13 COCD Havana, Cuba 
6.13 HNV Baghdad, Iraq 
6.14 WRUA Boston, Massachusetts 
6.15 GRW Daventry, England 
6.16 CBRX Vancouver, B. C., Canada 
6.16 CP-39 La Paz, Bolivia 
6.17 WCBX New York, New York 
6.19 VUD-2 New Delhi. India 
6.19 WGEX Schenectady, New York 
6.20 GRN Daventry, England 
6.37 WLWR Cincinnati, Ohio 
7.00 WGEA Schenectady, New York 
7.12 GRM Daventry. England 
7.17 XGOY Chungking, China 
7.23 KWTD San Francisco, California 
7.25 KG EX San Francisco, California 
7.25 WGEO Schenectady, New York 
7.565 VVNRX New York, New York 
7.575 WLVVO Cincinnati, Ohio 
7.575 WRUA Boston, Massachusetts 
7.805 WRUL Boston, Massachusetts 
7.82 WOOW New York, New York 
7.8325 WLWL Cincinnati, Ohio 
7.8325 WLWR Cincinnati, Ohio 
8.03 CNR Rabat, French Morocco 
8 73 FZN Noumea New Caledonia 
8.96 TPZ-2 Algiers, Algeria 
9.465 TAP Ankara, Turkey 



SHORT WAVE STATIONS (Continued) • 
Freq. Call 
(meg.) Letters Location 
9.49 KRCA San Francisco, California 
9.49 WCBN New York, New York 
9.49 WCBX New York, New York 
9.50 XEWW Mexico City, Mexico 
9.51 GSB Daventry, England 
9.52 HJ-l-ABJ Santa Marta, Colombia 
9.52 OAX-4I Lima, Peru 
9.52 ZRH Johannesburg, U. of S. A 
9.53 KGEI San Francisco, California 
9.53 SBU Motala, Sweden 
9.53 WGEA Schenectady, New York 
9.53 WGEO Schenectady, New York 
9.535 HER-4 Schwarzenburg, Switzerland 
9.54 COCM Havana, Cuba 
9.54 VLG-2 Melbourne, Australia 
9.55 WGEX Schenectady, New York 
9.55 XETA Monterrey, Mexico 
9.56 OAX4T Lima, Peru 
9.56 PRL-7 Rio de Janeiro, Brazil 
9.57 KWID San Francisco, California 
9.57 KWIX San Francisco. California 
9 57 VUM2 Madras, India 
9.57 WBOS Boston, Massachusetts 
9.58 GSC Daventry, England 
9.58 VLR Lyndhurst, Australia 
9.59 VUD-3 Delhi, India 
9.59 VUM-5 Madras, India 
9.59 WCRC New York, New York 
9.59 WLWO Cincinnati, Ohio 
9.60 GRY Daventry. England 
9.60 HP-5J Panama City, Panama 
9.61 COCQ Havana, Cuba 
9.61 TIPG San Jose, Costa Rica 
9.615 VLQ Sydney, Australia 
9.62 HIG Dominican Republic 
9.63 CBFX Montreal, Canada 
9.63 XGOY Chungking, China 
9.65 VLW-2 Perth, Australia 
9.65 WOOC New York, New York 
9.66 VLQ-3 Sydney, Australia 
9.67 VVNBI New York, New York 
9.67 WRCA New York, New York 
9.68 TGWA Guatemala City, Guatemala 
9.68 VLQ-5 Sydney, Australia 
9.68 XEQQ Mexico City, Mexico 
9.69 GRX Daventry, England 
9.69 LRA-1 Buenos Aires, Argentina 
9.70 WRUA Boston, Massachusetts 
9.70 WRUS Boston, Massachusetts 
9.70 WRUW Boston, Massachusetts 
9.72 XGOA Chungking, China 
9.83 GRH Daventry, England 
9.855 KWIX San Francisco, California 
9.855 WNRI New York, New York 
9.8975 KROJ Los Angeles, California 
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SHORT WAVE STATIONS (Continued) 
rreq. Call 
meg.) Letters Location  
9.8975 WKRX New York, New York 
9,8975 WLWL New York, New York 
9.8975 WLWR Cincinnati, Ohio 
9.94 HCJB Quito, Ecuador 
0.22 PSH Rio de Janeiro, Brazil 
1.145 WCBN New York, New York 
1.65 — Leopoldville, Belgian Congo 
1.68 GRG Daventry, England 
1.69 XGRS Shanghai, China 
1.70 — Leopoldville, Belgian Congo 
1.70 CBFY Montreal, Canada 
1.70 CXA-19 Montevideo, Uruguay 
1.70 HP5A Panama City, Panama 
1.70 SBP Motala, Sweden 
1.71 VLG-3 Lyndhurst, Australia 
1.71 WLWK Cincinnati, Ohio 
1.71 WLWO Cincinnati, Ohio 
1.72 CKRX Winnipeg, Canada 
1.72 PRL-8 Rio de Janeiro, Brazil 
1.73 WRUL Boston, Massachusetts 
1.74 COCY Havana, Cuba 
1.75 GSD Daventry, England 
1.77 COHI Santa Clara, Cuba 
1.78 HP5G Panama City, Panama 
1.79 WRUA Boston, Massachusetts 
1.80 CB-1180 Santiago, Chile 
1.82 GSN Daventry, England 
1.82 XEBR Hermosillade Sonora, Mexico 
1.83 VLR6 Melbourne, Australia 
1,83 VLW-3 Perth, Australia 
1.83 WCRC New York, New York 
1.8475 WGEA Schenectady, New York 

,1.8475 WGEX Schenectady, New York 
1.86 GSE Daventry, England 
1.87 KWID San Francisco, California 

,1.87 WNBI New York, New York 
,1.87 WOOW New York, New York 
;1.88 LRR Buenos Aires, Argentina 
1.88 VLQ-7 Sydney, Australia 

,1.893 WRCA New York, New York 
[1.90 KWIX San Francisco, California 
,1.91 CD-I 190 Valdivia, Chile 
.1.92 CUG-2 S. Miguel, Azores 
11.945 — Moscow, Russia 
11.97 FZI Brazzaville, F. E. A. 
12.04 GRV Daventry, England 
!2.46 HCJB Quito, Ecuador 
12.9675 WLWR Cincinnati, Ohio 
13.0225 WLWR Cincinnati, Ohio 
13.05 WNRI New York, New York 
14.56 WNRX New York. New York 
15.07 GWC Daventry, England 
15.11 RYP Moscow, Russia 
15.13 KGEI San Francisco, California 
15.13 WRUS Boston, Massachusetts 



SHORT WAVE STATIONS (Continued) 
Freq. Call 
(meg.) Letters Location 
15.14 GSF Daventry, England 
15.15 WRCA New York, New York 
15.15 WNBI New York, New York 
15.155 SBT Motala, Sweden 
15.16 VLG-7 Lyndhurst, Australia 
15.16 XEWW Mexico City, Mexico 
15.165 PRE-9 Rio de Janeiro, Brazil 
15.17 TGWA Guatemala City, Guatemala 
15.18 GSO Daventry, England 
15.19 CBFZ Montreal, Canada 
15.19 KROJ Los Angeles, California 
15.19 WOOC New York, New York 
15.20 WLWL-1 Cincinnati, Ohio 
15.20 XGOX Chungking, China 
15.21 •. WBOS Boston, Massachusetts 
15.22 — New Delhi, India 
15.23 RYP Moscow, Russia 
15.23 WLWL-2 Cincinnati, Ohio 
15.25 WLWK Cincinnati, Ohio 
15.26 GSI Daventry, England 
15.27 WCBX New York, New York 
15.29 KGEI San Francisco, California 
15.29 KGEX San Francisco, California 
15.31 _ GSP Daventry, England 
15.315 — Sydney, Australia 
15.33 KGEX San Francisco, California 
15.33 WGEO Schenectady, New York 
15.35 WRUL Boston, Massachusetts 
15.35 WRUW Boston, Massachusetts 
15.39 GRE Daventry, England 
15.42 GWD Daventry, England 
15.43 GWE Daventry, England 
15.45 GRD Daventry, England 
15.52 — Leopoldville, Belgian Congo 
16.026 TPZ Algiers, Algeria 
17.445 HVJ Vatican City 
17.73 GVQ Daventry, England 
17.75 WRUW Boston, Massachusetts 
17.76 KROJ Los Angeles, California 
17.76 KWID San Francisco, California 
17.76 KWIX San Francisco, California 
17.78 WNBI New York, New York 
17.78 WRCA New York, New York 
17.79 GSG Daventry, England 
17.80 WLWO Cincinnati, Ohio 
17.81 GSV Daventry, England 
17.83 WCBN New York, New York 
17.87 GRP Daventry, England 
17.88 WGEX Schenectady, New York 
17.955 WLWL-1 Cincinnati, Ohio 
18.03 GRQ Daventry, England 
18.08 GVO Daventry, England 
18.16 WNRA New York, New York 
21.47 GSH Daventry, England 
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RCA RADIO TUBE CHART 
CHART I. Receiving Tubes 

@ TYPE NAME 
DIMENSIONS SOCKET CONNEC- TIONS 

CATHODE TYPE AND RATING 
USE 

Vihiet 10 right jlvo ooorating condlltorw 
PLATE SUP- PLY 
VOLTS 

GRID BIAS ■ 
VOLTS 

SCREEN SUPPLY 
VOLTS 

SCREEN CUR- RENT 
MA. 

PLATE CUR- RENT 
MA. 

A-C PLATE RESIS- TANCE 
OHMS 

TRANS- CONDUC- TANCE (GRID- PLATE) 
li MHOS 

AMPLIFI- CATION FACTOR 

LOAD FOB STATED P0WE1 OUTPUT OHMS 

POWER OUT- PUT 
WATTS 

TYPE 
DIMEN. S.C. c. T. VOL" AMP, Indicated typical UM 

00-A DETECTOR TBIODE D12 40 DC. 5.0 0.25 GRID-LEAK DETECTOR 45 Grid Return to ( — ) Filament 1.5 30000 666 20     00-A 
01-A DETECTOR* AMPLIFIER DI2 4D DC. F 5.0 0.25 CLASS A AMPLIFIER 90 135 : Lo 1 — 1 — 2.5 3.0 11000 10000 725 800 8.0 8.0     01-A 
0Z4 FULL-WAVE CAS RECTIFIER B3  4R Cold     RECTIFIER Starting-Supply Voltage per Plate, 300 min. peak volts. Peak Plate Current, 200 max. ma. D-C Output Current, 75 max., 30 min. ma. D-C Output Voltage. 300 max. volts. 

0Z4 
0Z4-G FULL-WAVE GAS RECTIFIER B1 G-4Rf Cold — — RECTIFIER 0Z4-G 

IA3 H-F DIODE BO SAP? " 1.4 0.15 DETECTOR Max, Peak Inverse Volts. 330 Max. D C Output Ma.. 0.5 Max. Peak Plate Ma.. 5 Max. D-C Heater-Cathode Potential. 140 Volts 1 A3 
IA4-P SUPER-CONTROL B-F AMPLIFIER PENTODE D9 DC. F 2.0 0.06 AMPLIFIER For other characteristics, refer to Type 1D5-GP. IA4-P 
IA5- GT/G POWER AMPLIFIER PENTODE 03 G-6X DC. F 1.4 0.05 CLASS A AMPLIFIER 85 90 - 4.5 - 4.5 85 90 0.7 0.8 3.5 4.0 300000 300000 800 1 1 25000 1 0.100 850 | | 25000 | 0.115 IA5- GT/G 
IA6 PENTAGRID CONVERTER O 09 6L D.C. F 2.0 0.06 CONVERTER 135 180 67.5 67.5 2.5 2.4 1.2 1.3 400000 500000 

Anode-Grid («2): 180* max. volts. 2.3 ma. Oscillator-Grid ( « I) Resistor o. IA6 
1A7-G PENTAGRID CONVERTERo DS G-7Z F ' 1.4 0.05 CONVERTER For other characteristics, refer to Type 1A7-GT. 1A7-G 
IA7-GT PENTAGRID CONVERTERo C3 GT-72»< DC. F 1.4 0.05 CONVERTER 90 0 45+ 0.7 0.6 600000 Anode-Grid (*2): 90 max, volts. 1.2 ma. >scillator-Grid (» 1) Resistor. 0.2 meg. Conversion Transcond., 250 micromhos. IA7-GT 
1B4-P R-F1 AMPLIFIER PENTODE D9 4M D.C. F 2.0 0.06 AMPLIFIER For other characteristics, refer to Type 1E5-GP. 1B4-P 

1B5/25S DUPLEX-DIODE TRIODE DS 6M F 2.0 0.06 TRIODE UNIT AS AMPLIFIER For other characteristics, refer to Type 1H6-G. 1B5/25S 
For explanation of types in light face, see end of CHART I. 
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@ TYP5 NAME 
DIMENSIONS SOCKET CONNEC- TIONS 

CATHODE TYPE AND RATING 
USE 

ViIum lo right glva •pwallng tondiliont 
PLATE SUP- PLY 

GRID BIAS ■ 
VOLTS 

SCREEN SUPPLY 
VOLTS 

SCREEN CUR- RENT 
PLATE CUR- RENT 

A-C PLATE RESIS- TANCE 
OHMS 

TRANS- CONDUC TANCE (GRID- 
AMPLIFI- CATION FACTOR 

LOAD FOR STATED ROWER 
POWER OUT- PUT TYPE 

DIUCN. S.C. C. T. VOLTS AMP. MksM typical om vom HA. HA. PLATE) 
|JHH0S 

OUTPUT OHMS WATTS 
IH4-G DETEcrrm* D3 G-SS, D.C. 2.0 0.06 CLASS A AMPLIFIER 

CLASS B AMPLIFIER 
90 135 ISO 157.5 

- 4.5 - 9.0 -13.5 — — 2.5 3.0 3.1 
11000 10300 10300 

850 900 900 
9.3 9.3 9.3     IH4-G 

tH5-G HIGH-MIJ TBIODE Dt C-SZ D.C. 1.4 O.OS TRIODE UNIT AS AMPLIFIER F r other laracteri tics, refer o Type IP S-GT. HIGH-MU TRIOOE Cl GT-5ZX 1.4 0.0S CLASS A AMPLIFIER 90 0     0.15 240000 275 65 
IJ5-G 

TRIODE POWER AMPLIFIER G-7AA D.C. 2.0 0.06 CLASS A AMPLIFIER 135 - 3.0   — 0.8 3S000 575 20     IH6-G 
IJ6-G TWIN TRIODE AMPLIFIER D1 G-7AB DC. F 2.0 0.24 CLASS B AMPLIFIER 135 135 0 - 3.0 Pow er Output s for one ube at 135000 

10000 0.45 2.1 IJ5-G 
IJ6-G IL4 R-F AMPLIFIER PENTODE BO 6AR DC. 1.4 0.05 CLASS A AMPLIFIER 90 90 0 67.5 90 1.2 2.9 600000 925   

PENTODE B5 SAO, F 1.4 O.OS AMPLIFIER For other characteristics, refer t Type IA5-GT/0. 
ILA6 PENTACRID CONVERTER BS 7AK DC. 0.05 CONVERTER 90 0 0.6 0.55 750000 Anode-Grid ( * 2): 90 ma*, volts, 1.2 ma. Dscillator Grid (* I) Resistor. 0.2 meg. ILA6 

PENTODE BS SAOi 1.4 O.OS CLASS A AMPLIFIER For other c aracteris ics, refer t Pentode Unit of Type ID8-GT. HIGH-MU TRIODE B5 BAG 1.4 0.05 CUSS A AMPLIFIER For other characteris ics, refer t Type IH5-GT. PENTODE BS 7A0 1.4 0.05 CLASS A AMPLIFIER 90 0 90 0.35 1.6 1 1.1 meg. | 800 1     1   IN5-G' PENTODE D8 G-5V OX. 1.4 0.05 AMPLIFIER For other characteris cs. refer t Type 1NS-GT. 
PENTpDE CJ GT-SV* Ux. 1.4 0.05 CLASS A AMPLIFIER 90 0 90 0.3 1.2 500000 750       

AMPLIFIER PENTODE 0, G-7AM ' 1.4 O.OS CUSS A AMPLIFIER | 90 - 4.5 90 0.7 3.4 300000 800   25000 ... 1N6-G 
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@ TYPE NAME 
DIMENSIONS SOCKET CONNEC- TIONS 

CAIKODE 'TYPE AND RATING 
USE 

Values to right give 
Indlaaled typical use 

PLATE SUP- PLY 
VOLTS 

GRID BIAS ■ 
VOLTS 

SCREEN SUPPLY 
VOLTS 

SCREEN CUR- RENT 
MA. 

PLATE CUR- RENT 
AC PLATE RESIS- TANCE 

OHMS 

TRANS- CONDUC- TANCE (CRIO- FLATE) 
}J MHOS 

AMPLIFI- CATION FACTOR 

LOAD FOR STATED ROWER OUTFUT 

POWER OUT- PUT 
WATTS 

TYPE 
OIMEN. J.C. AH?. 

3Q5- POWER8AMPUflER C3 G-7AP DC. vt 0.1 • 0.05 CLASS A AMPLIFIER no no - 6.6 - 6.6 110 no 1.4 1.1 10.0 8.5 leoooo 110000 2200 2000   8000 8000 0.33 GT/G 
3S4 POWER AMPLIFIER PENTODE BO TEA DC. 0.1 CLASS A AMPLIFIER 90 90 - 7 - 7 67.5 67.5 1.1 7.4 6.1 100000 100000 1575 1425 8000 0.235 3S4 

5T4 FULL-WAVE RECTIFIER D7 5T F 
■ 

5.0 2.0 
WITH CONOENSER- Max. A- Volts per Plate (R MS), 450 50 Max. D-C Output Max. Peak Plate M a.. 675 Tmped. oer Plate, 150 ohms 5T4 WITH CHOKE- INPUT FILTER Max. A-C Volts per Plate (RMS). 550 Max. Peak Inverse Volts. 1550 Max. D-C Output Ma.. 225 Max. Peak Plate Ma.. 675 Min. Value of Input Choke, 3 henries 

5U4-G FULL-WAVE RECTIFIER E2 G-ST; F 5.0 3.0 
WITH CONDENSER. Max. A-C Volts per Plate (RMS). 450 Max. Peak Inverse Volts. 1550 Max. D-C Output Ma.. 225 Max. Peak Plate Ma., 675 Imoed. per Plate. 75 ohms 5'J4-G WITH CHOKE. Max. A C Volts per Plate (RMS). 550 Max. Peak Inverse Volts, 1550 Max. D-C Output Ma.. 225 Max. Peak Plate Ma.. 675 3 henries 

5V4-G FULL-WAVE RECTIFIER DID G-SL: H 5.0 2.0 
WITH CONDENSER- Max. A-C Volts per Plate (RMS), 375 Max. D-C Output Ma.. 175 Max. Peak Plate Ma.. 525 Imped, per Plate. 100 ohms 5V4-G WITH CHOKE- Max. A-C Volts per Plate (RMS). 500 Max. Peak Inverse Volts. 1400 Max. D-C Output Ma.. 175 Max. Peak Plate Ma.. 525 4 henries 

FULL-WAVE C2 FT F 5.0 1.5 For other ratings, refer to Type SW4-GT/G. 5W4 
5W4- GT/G FULL-WAVE RECTIFIER G-5T: ' 5.0 1.5 

WITH CONDENSER- Max. A-C Volts per Plate (RMS). 350 Max. Peak Inverse Volts, 1400 Max. D-C Output Ma.. 1UU Max. Peak Plate Ma.. 300 Imped, per Plate. 50 ohms 5W4- GT/G WITH CHOKE- INPUT FILTER Max. A-C Volts per Plate (RMS). 500 Max. Peak Inverse Volts, 1400 Max. D-C Output Ma.. 100 Max. Peak Plate Ma.. 300 6 henries 
FULL-WAVE 3.0 For other ratings, refer to Type 5U4-G. 

5Y3- GT/G FULL-WAVE RECTIFIER DID G-5T; F „ 2.0 
WITH CONDENSER- Max. A-C Volts per Plate (RMS). 350 Max. Peak Inverse Volts. 1400 Max. t)-C Output Ma., 125 Max. Peak Plate Ma.. 375 Imr,yi per Plate. 50 ohms 5Y3- GT/G WITH CHOKE- 1NPUT FILTER Max. A-C Volts per Plate (RMS). 500 Max. Peak Inverse Volts, 1400 Max. D-C Output Ma.. 125 Max. Peak Plate Ma.. 375 5 henries 

5Y4-G 
523 

FULL-WAVE RECTIFIER FULL-WAVE RECTIFIER 
DIO G-JQ 
U j AC 

F 
r 

5.0 
s.o 

2.0 
3.0 

For other ratings, refer to Type SY3-OT/G. 
For other ratings, refer to Type 5U4-G. 5Z3 
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@ TYPE NAME 
DIMENSIONS SOCKET CONNEC- TIONS 

CATHODE TYPE AND RATING 
USE 

VahiM I» iloM glYt opefllinj condilions 
indicated typical use 

PLATE SUP- PLY 
VOLTS 

GRID BIAS ■ 
VOLTS 

SCREEN SUPPLY 
VOLTS 

SCREEN CUR- RENT 
MA. 

PLATE CUR- RENT 
HA. 

A-C PLATE RESIS- TANCE 
OHMS 

TRANS- CONDUC- TANCE (CIIB- FLATt) 
yiMHOS 

AMPLIFI- CATION FACTOR 

LOAD FOR STATED MWEi OUTPUT OHMS 

POWER OUT- PUT 
WATTS 

TYPE 
DIMEN. l-C. C. T. VOLTS AMP. 

6SF5-GT HICH-MU TRIOOE C3 G-SAB: H 6.3 0.3 AMPLIFIER For other characteristics, refer to Type 6SF5. 6SF5-GT 
6SF7 DIODE SUPER-CONTROL AMPLIFIER PENTODE 83 7AZ " 6.3 0.3 PENTODE UNIT AS CLASS A AMPLIFIER 100 ISO — 1.0 - 1.0 11

 3.4 •3.3 11.4 100000 700000 1975 1050       esrr 
6SG7 H-F AMPLIFIER PENTODE 83 88 K H 6.3 0.3 CLASS A AMPLIFIER 100 ISO 250 

- 1.0 - 1.0 - l.S 
100 US 150 

3.1 4.4 3.4 
8.1 11.8 9.1 

150000 900000 1.0+5 
4100 4700 4000       6SG7 

6SH7 H-F AMPLIFIER PENTODE 83 8BK H 6.3 0.3 CLASS A AMPLIFIER 100 150 - 1.0 - 1.0 100 150 1.1 5.3 10.8 350000 900000 4000 4900       6SH7 
6SJ7 TRIPLE-OHIO DETECTOR AMPLIFIER .. M 6.3 0.3 

100 ISO - 3.0 - 3.0 100 100 0.9 0.8 1.9 3.0 700000 1.0+5 IS7S 1650       6SJ7 90K 300 H Cath. Bias, 1700 ohms, i _ .. 0 -    /Gain per stage - 93 Cath. Bias, 860 ohms.) Gr,d Rc,,,,or- 0-S mt'£ohrn- icain per stage - 167 
6SJ7-GT TRIPLE-GRID DETECTOR AMPLIFIER C3 GT-eNfi H 6.3 0.3 amplifier For other characteristics, refer to Type 6SJ7. 6SJ7-GT 

6SK7 TRIPLE-GRID SUPER-CONTROL AMPLIFIER 83 8N H 6.3 0.3 CLASS A AMPLIFIER 100 1 - 1.0 1 100 1 4.0 ! 13.0 1 110000 1 13S0 1 ISO | - 3.0 | 100 | 1.6 | 9.1 | 800000 { 1000 | | | 6SK7 
6SK7- GT/G 

TRIPLE-GRID SUPER-CONTROL AMPLIFIER C3 GT-«Nft H 6.3 0.3 AMPLIFIER For other characteristics, refer to Type 6SK7. 6SK7- GT/G 
6SL7-6T TWIN TRIOOE AMPLIFIER C3 SBD H 6.3 0.3 EACH UNIT AS AMPLIFIER ISO | - 1.0 |   |   | 1.3 | 44000 | 1600 | 70 j   |   6SL7-CT 
6SN7-GT AMPLIFIER C3 880 H 6.3 0.6 EACH UNIT AS AMPLIFIER For other characteristics, refer to Type 6JS. 6SN7-6T 

6SQ7 DUPLEX-DIODE HIGH-MU TRIOOE 83 80 H 6.3 0.3 TRIODE UNIT AS CLASS A AMPLIFIER 
100 150 - 1.0 1 1 1 0.4 1 110000 1 900 | 100 1   1   - 1.0 | | | 0.9 | 91000 | 1100 | 100 |   |   6JQ7 90 H 300 K aStlS'lSSSa <w|i£K£S:S 6SQ7- GT/G DUPLEX-DIODE NIGH-MU TRIOOE C3 CT-80A H 6.3 0.3 TRI8DE UNIT AS AMPLIFIER For other characteristics, refer to Type 6SQ7. 6$07- GT/G 

6SR7 DUPLEX-DIODE TRIOOE 83 80 H 6.3 0.3 CLASS A AMPLIFIER 150 | - 9.0 (   |   j 9.S | 8S00 | 1900 | 16 | 10000 | 0.3 6SR7 
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7E6 DUPLEX-DIODE TR10DE ES 8W H 6.3« 0.3 TRIODE UNIT AS AMPLIFIER For other characteristics, refer to Type 6R7. 7E6 
7E7 DUPLEX-DIODE PENTODE BS 8AE H 6.3« 0.3 PENTODE UNIT AS CLASS A AMPLIFIER 100 1 - 1.0 1 100 1 2.7 1 10.0 1 150000 1 1600 1   1 I 7E7 
7F7 TWIN TRIOOE AMPLIFIER B5 8AC H 6.3« 0.3 EACH UNIT AS AMPLIFIER For other characteristics, refer to Type 6SL7-GT. 7F7 7G7/ 1232 AMPLIFIER PENTODE B5 8V H 6.3» 0.45 CLASS A AMPLIFIER 250 - 2.0 100 2.0 6.0 800000 4500       7G7/ 1232 
7H7 SUPER-CONTROL AMPLIFIER BS ev 6.3< 0.3 CLASS A AMPLIFIER 100 250 - 1.0 - 2.5 100 ISO 3.3 3.5 8.2 9.5 250000 800000 3800 3800       7H7 
7J7 TRIODE-HEPTOOE CONVERTER BS BAR H 6.3« 0.3 

TRIODE UNIT AS OSCILLATOR 100 250* Triode-Grid Resistor* 3.7 5.4 Triode-C Triode-C rid 8s Hexode-Grid rid Be Hexode-Grid Current, 0.3 ma. 
7J7 HEXODE UNIT AS MIXER 100 250 - 3.0 - 3.0 100 100 3.1 2.9 1.1 1.3 300000 1.5§ Conversion Transcend., 260 micromhos. 

7Q7 PENTACRID CONVERTER BS SAL H 6.3« 0.3 CONVERTER 100 250 - 2.0 - 2.0 100 100 8.5 8.5 3.3 3.5 500000 1000000 jrid n 1 Resistor, 20000 ohms. Conversion Transcend., 550 micromhos. 707 
7Y4 FULL-WAVE RECTIFIER BS SAB H 6.34 0.5 

WITH CONDENSER. INPUT FILTER Max. A-C Volts per Plate Max. Peak Inverse Volts. 12 MS). 32 50 Max. D-C Output Ma., 60 Max. Peak Plate Ma., 180 Min. Total Effect. Supply Imped, per Plate, 150 ohms. 7Y4 WITH CHOKE- INPUT FILTER Max. A-C Voks per Plate (RMS). 450 Max. Peak Inverse Volts, 1250 Max. D-C Output Ma.. 60 Max. Peak Plate Ma.. 180 Min. Value of Input Choke. 10 henries 
10 POWER AMPLIFIER TRIODE E3 4D F 7.5 1.25 CLASS A AMPLIFIER 350 425 -32.0 -40.0     16.0 18.0 5150 5000 1550 8.0 11000 0.9 10 
12 

DETECTOR* AMPLIFIER TRIODE D2 D11 4F 40 DC. P 1.1 0.25 CLASS A AMPLIFIER 90 135 - 4.5 -10.5     2.5 3.0 15500 15000 425 440 6.6 6.6   11 12 
12A5 POWER AMPLIFIER PENTODE DS 7F H 6.3 12.6 0.6 0.3 CLASS A AMPLIFIER 100 ISO -15.0 -25.0 100 180 3.0 8.0 17.0 45.0 50000 35000 1700 2400   4500 3300 0.8 3.4 12A5 
I2A7 RECTIFIER- PENTODE D9 7K H 12.6 0.3 

PENTODE UNIT AS CLASS A AMPLIFIER 135 -13.5 135 2.5 9.0 102000 975   13500 0.55 I2A7 HALF-WAVE RECTIFIER Maximum A-C 
I2A8-GT CONVERTERO C3 GT-BA^ H 12.6 0.15 CONVERTER For other characteristics, refer to Type 6A8. 12A8-6T 

I2AH7-GT TWIN TRIODE CO 8BE 12.6 0.15 EACH UNIT AS CLASS A AMPLIFIER 100 180 - 3.6 - 6.5     3.7 10300 8400 1550 1900 16     I2AH7-GT 
I2B8-GT TRIODE- PENTODE C7a BT H 12.6 0.3 CLASS A AMPLIFIER 90 0     2.8 37000 2400 90     I2B8-GT PENTODE UNIT AS CLASS A AMPLIFIER 90 - 3.0 90 2.0 7.0 200000 1800       
I2C8 OUPLEX-DIODE PENTODE Ct EE " 12.6 0.15 R-F AMPLIFIER 250 - 3.0 125 2.3 10.0 600000 1325       I2C8 PENTODE UNIT AS A-F AMPLIFIER 90* 300* Hath. Bias, 3500 ohms. Screen Resistor — I.I meg.*Grid Resistor,••fGain per stage — 55 Hath. Bias. 1600 ohms. Screen Resistor —1.2 meg. f 0.5 megohm. 'Gain per stage — 79 
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Additional Socket Connections 
for Chart II 

Bottom views are shown. For explanation of terminal designations, see page 55. 
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