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SPECIAL MAILING 
TO OWNERS OF RCA 

TEST EQUIPMENT 
Registered Owners Receive Eight 

Page Booklet Gratis 
A s was announced in the January 

issue of the RCA Radio Service 
News, registere d owners of RCA 
test equipment will be entitled to 
special mailings whic h explain the 
complete uses of the various pieces 
of RCA test equipment so that thei r 
owners can get the utmost bene fit 
from them. In that issue, a coupon 
was included whic h was to be filled 
in and mailed to the RCA Manufac· 
turing Company, Camden, so that 
the owne rs of this equipment could 
hi\ve the ir n a m e s placed upon this 
special mailing list . 

First Book Covers Chanalyst 
During the past month, the first 

of these mailings was released . It 
was an e ight page bulletin covering 
the various uses of the R CA Chana­
lyst. The operation and principles 
of the Chanalyst w e re fully dis­
cussed. A typical radio receiver 
schematic was u sed and the various 
points where test m e asurements can 
be made are indicated. This booklet 
w ill prove to b e very useful to 
C h a nalyst owners a nd will undoubt­
edly assist them in reducing the 
time required on the average serv· 
ice job. 

New Uses Found Daily 
The engineers w ho pre pared the 

booklet have gone into its general 
applications very thoroughly. How­
ever, the Chanalyst is such a versa­
tile instrument that it would be 
impractical to attempt to enumerate 
.a ll of its uses. In fact, every day, 
C h analyst users are coming across 
new ways of applying it to the solu­
tion of their problems. This can b e 
.seen by consulting the Service Tips 
Column in this paper. Fallowing the 
booklet on the Chanalyst, similar 
booklets will be released covering 
oth er units of R CA test equipment 
such as the Jr. VoltOhmyst, the 
Signalyst, etc. 

PUSH-BUITON JOBS 
WILL CONTINUE 

FOR SOME TIME 
Demand for Reallocation Kits 

and Accessories was Heavy 
Use of RCA mailing cards by 

radio service m e n and dea lers is 
proving the ideal m ethod of con· 
tacting customers for push button 
r e-allocation work according to r e­
ports from m a ny distributors. While 
the re h as b een a large amount of 
push button re-setting done , the 
major part of the job will probably 
take several months. The fact that a 
c ustomer can still tune the radio by 
hand takes the re-setting job out 0£. 
1the "must" class and it is n ecessary. 
!for the service m a n or dealer t.o use 
•rnfficient promotion to h a ve this 
work done. 

These cards, of which there are 
three, point out to the customer the 
advantage of having his push buttons 
re-set by a competent radio service 
man togethe r with the desirability cif 
having his tubes and other parts of 
the rece iver given a thorough check. 

They are supplied complete with 
dealer imprint through all RCA Tube 
and Equipment Distributou. 

(Co1t.timud on Page 6) 
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Easy When You Know How I NEW RCA LABORATORIES WJL[ 

Donna Wood, NBC Vocalist, has just seen the light. She heard 
about this push button re-tuning business and decided to do her 
own. After removing a certain amount of wire, she discovered her 
receiver did not have push buttons. Also, the new tube she bought 

doesn't seem to fit. 

RCA ALLOCATOR PROVES ITS 
WORTH IN SHOP AND FIELD 

Continued Demand Shows Instrument Has Been 
Accepted as a General Purpose Oscillator 

Continued demands, exceeding all expectations, have proven 
the acceptance of the RCA Station Allocator as a general pur­
pose oscillator. This should have been expected, for any instru­
ment designed to take care of emergency service work will prove 
to be invaluable for the routine shop work not connected with 
the retuning of pushbuttons necessitated by the recent station 
frequency shift. Most service m en report that time is th e essence 
of their profits, and anything that can expedite their work is an 
essential tool. This, they explain is why they feel that the R CA 
Station Allocator will continue to assist them to get their routine 
work out of the way in a hurry. 

Battery Operation Valuable 

T h e Allo cator h as eight push but­
tons and the first two can b e tune d 
down to modern i-f freque n cies a nd 
b e u sed for gen eral a li gnment work. 
Due to its small size it is the ideal 
oscillator to take out o n jobs w h ere 
an oscilla tor is n ecessary. Also its 
ability to operate on se lf contained 
·ba tteries expedites matte rs where 
~n a -c outle t is not conv e nie ntly 
available. T h e re h a v e b een m a ny r e ­
ports frbm m e n who feel tha t this is 
one of the instrume nt's most valuable 
assets. Often they find a rece ive r 
plugged into a single outlet and 
there is not another one available in 
the same room. 1f they do not have 
a three-way plug with them or an 
extension cord Jong I enou gh to 
reach into the next room they find 
themselves in quite a dilem~a. They 
state that this situation is nearly al­
waya present when workinc on auto 
receivers. Rarely cfo tbey lind an 

TRAINS WILL BE PACKED 
FOR CHICAGO PARTS SHOW 

Trains running to Chicago will 
be jammed early in June when all 
radio parts distributors will be 
scurrying to the Big Parts Show 
which will open in the Windy 
City on June 10th. They are all 
agog, straining at the leash, and 
eager to: see the new equipment 
that will then make its deJmt. 

Of course, there will b'e inter­
esting side· attractions. So in 
spite of floods, earthquakes, ete., 
y~u b.tter make it a tlate. 

BE BUILT AT PRINCETON, N. J. 
Will Promote Radio as Both an Art and an Industry 
with Special Attention to the Needs of National Defense 

Production for peace as well as defense is the program of the 
new radio research laboratories-the world' s largest-which the 
Radio Corporation of America will build at Princeton this year. 

RCA President David Sarnoff ha s a n nounced that "RCA 
Laboratories" will become the h eadquarters for all research and 
original development work by the company and for iti complete 
range of patent and licensing activities. 
~~~~~~~~~~~~~~~~-·@ 

NEW POWER TUBE 
BOOKLET IS HOT 

0 FF THE PRESS 
The Tube & Equip m ent Division 

of the RCA Manufacturing Com ­
pany has just r e leased the n ew I 6 
page bookle t .. RCA Transmittin g 
a nd Special P urpose Tubes." This at­
tractive b ookle t, 8 Vi" x I I " in •ize, 
is strikin g ly printed in red a nd 
b lack and is copiou•ly illustrated 
with pho tograph s of the differen t 
tube type s. 

This b ook let ca ta logues all RCA 
non-receiving types - T ransmittin g 
Tubes, Transmitting R ectifiers, Tele ­
vision Tubes, Oscillograph Tubes, 
Phototubes, Acorn Tubes, Gas· 
Tubes, Voltage R egulator& and Spec· 
ial Amplifier Tubes. On p ages I 0 to 
I 6 inclusive, the charts of photo­
tubes and transmitting tubes facili­
tate selection of a tube type for a 
pa rticular service or application. 

Tube types that a re especially 
suited fo r u -h -f uses at frequen cies 
of I 00 megacycles and above h ave 
been indicated in red for convenient 
a nd speedy reference. Similarly, 
those types that are of special in­
te rest to radio amateurs have been 
indicated in bold face type. 

This bookle t is m ade available 
through all RCA distributors or 
they m ay b e obtained by sendin g 
ten cents to cover the h andling costs 
to the Commer c ia l Eng ineering S ec­
tion, RCA Manufacturing Company, 
Inc., Harrison, N. J. 

The new organization, now· in the 
blueprint stage, is being set up with 
a three-fold purpose: 

I . T o promote the growth of 
radio as a n art and as an industry. 

2. To meet the expanding de­
mand• of national d efense. 

3. To facili ta te the creation and 
development of radio products and 
services w h ich will provide new 
business and new spheres of em­
ployment for th e post-war period of 
tapering indust r ia l defense produc­
tion. 

Under the "impetus" of emergen· 
cies suc h as the all-out defense con­
s truction prog ram, according to an 
ann ouncem ent by the large radio 
firm, intensive research in industry 
leads to the c reation of new prod­
u rts, pr ·:> ces:Jes, and in~trumcntali­
ties; but further r esearc h and 
d evelopment are required to render 
them adaptable to the peacetime 
n eeds of the public. 

Called A Milestone 
The buildinlil" is scheduled to be 

completed before th e end of the year. 
R CA executives said the. aim of 

the firm was to equip its r.esearch 
staff with the best and most modern 
facilities and equipment available. 
In a nnouncing t h e move, Mr. Sarn­
off expreSBed the belief that it 
represented a .. milestone in the 
progress of radio." . 

"Such important fields as televi­
sion, facsimile, e lectron optics, wave 
propagation and ultra-high frequen­
c ies open to radio a future even 
g rea ter than its past, .. Mr. Sarnoff 
said. "The developments in these 
fields will contribute to the creation 
of new industries and to the im­
provement o f exiating services. 

(Contiimed 0 1i Page 6) 

New Oscillator Proves Speedy 

Built for fast work, the new RCA Station Allocator, is a push­
button type oscillator with convenience and time saviq as out­
standing fea~ures. Has eight push-buttons and when a-c is not 
ceavenieat a Oip of a switch proYitles operation from self-c-tained 

ltatteriea. 

I 
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INTERFERENCE ANALYSIS AND 
ITS RADIO RECEPTION EFFECTS 

Disturbances Are Classified According to Cause and 
Effect for Easy Identification and Remedy 

By W. J. ZAUN 
Service Division, RCA Manufacturing Co., Inc. 

fo addition to the followino •rticle Mr. Zaim has also prepared the 
charts which appear a:s "Reference Data:" 011 pages 7 and 8 of this issite. 
Many forms of radio interference occur, each arising from 

particular causes or circumstances, and each producing typical 
effects upon reception. Disturbances such as man-made and 
natural static are rather complex in nature, and are not subject 
to simple analysis nor cure. Other interference phenomena, how­
ever, which are associated with signals having definite wave 
character, frequency dispositi0n, and intensity, and which bear 
a relation to receiver characteristics, may be examined con­
clusively. The more commonly experienced troubles of the latter 
type are treated herewith. 

@~~~~~~~~~~~~~-

I. Image Response 
On the basis of present practice 

in superheterodyne design, when a 
receiver is tuned to a given signal, 
the local escillator is at a frequency 
the amount of the 1-F above the sig­
nal frequency. The difference in the 
oscillator and station frequencies is 
the nominal 1-F and signals of this 
frequency are amplified and trans­
mitted to the second detector of the 
receiver for demodulation. Should 
a second incoming signal be present, 
whose frequency is above the fre­
quency o.f the local oscillator by the 
amount of the same 1-F, it will like­
wise tend to combine with the oscil­
lator and produce a difference beat 
which will appear in the 1-F system, 
and finally at the second detector 
stage. The interference is heard as a 
"whistle" or as mixture of modula­
tions of both signals. In this case, 
considering the oscillator at a par­
ticular frequency, there is a signal 
below it, by the amount of the 1-F, 
and there is .a signal above it, by the 
amount of the 1-F. The undesired 
second signal, when attenuated, or 
when not allowed to mix with the 
oacillator, causes no interference. 
However, if it is possible for this 
sicnal to reach the first detec tor 
stage, it will also beat with the local 
oscillator signal when tuning to the 
deaired station. This c .. ndition is re­
ferred to as "image response" . It is 
a f..,nction of the degree of selectiv­
ity ahead of the input to the 1-F 
system. 

Effects of interference from this 
cause may be red\iced by suppres­
sin& the strenctha of the undesired 
local stations which are producing 
the images. This • ;m be done by re­
ducing the receiving antenna effi­
ciency, or by uaing wave traps 
tuned to the "imace" station. It 
must be noted, that harmonics of 
local broadcast stations, harmonics 
of the local oscillator, and stations 
operating outside the limits of the 
standard broadcast band, oftentimes 
are sources of "image" interference. 
Particular <.ttention must be given to 
the 1700 kc. Police Band, the 2000 
kc. Amateur Band, and the 2500 kc. 
Police Band, in cities where image 
interference exists. Variation of the 
1-F is another means of correcting 
the condition. 

II. Harmonic of l·f 
When a signal is being received 

whose frequency is twice that of the 
nominal 1-F; or within a range of 
plus/ minus I 0 kc. of twice the 1-F, 
there will appear in the output of 
the mixer stage a second order ef­
fect, or the difference between t tyice 
the signal frequency and the oscil­
lator frequency . Whenever the sig­
nal frequency is twice the 1-F, the 
normal 1-F will be produced in addi­
tion to the spurious 1-F which is due 
to the beat between the second har­
monic of the signal and the heter­
odyne oscillator. Since the standard 
1-F and the extra 1-F vary at dif ­
ferent rates as the receiver is tuned, 
a whistle will be heard . Selectivity 
cannot discriminate against this 
type of whistle as only a single sig­
nal is involved. 

Since the number of cities having 
stations which operate on the second 
harmonic of 1-F frequencies uaed at 
the present time, is limited, this in­
terference does not become of gen­
eral concern, but applies only to the 
particular locality where the station 
is situated. Realignment of the 1-F 
atages of any receiver affected, is 
the usual cure for trouble of this 
1ort. It should be carefully aoted 
aad ol.ecked aa to wllether tllo ai c­
a al operatlnr at the second llar· 

monic of the 1-F is being picked up 
on the under-chassis wiring of the 
receiver, in addition to the antenna. 
Jn this case the whistle produced 
will be aggravated. In extreme cases, 
it is possible to eliminate the whistle 
by providing a wave trap, tuned to 
the second harmonic of the aignal, 
and placed in the circuit feeding the 
mixer stage. 

Ill. Direct l·f Response 
When there is a signal present in 

the receiving locality, whose fre­
quency is the same as that used fo r 
the 1-F of the receiver, or n ear 
thereto, direct pickup of the signal 
may take place and interference will 
be reproduced. Thi1 interference is 
not affected by tuning of the re­
ceiver, inasmuch as it has a fre­
quency correapondini' closely to the 
fixed 1-F resonant circuita. It enters 
the receiver through the antenna 
and first stage in most cases, but 
may be introduced by direct induc­
tion to the 1-F system. 

The degree of interference ia re­
lated to the amount of 1-F attenua­
tion provided in the pre-selector cir­
cuits ahead of the 1-F aystem. It is 
usually evidenced iR the form of a 
"birdie", or in the form of a tone, 
depending on whether the interfer­
ring sii;:nal is using CW or !CW dur ­
ing its transmission. The stations 
which are apt to give interference 
in the 450-470 kc. inte rmediate 
frequency rani'e, are u sed for code 
communication and are i:enerally 
coastal shore to ship stations. 

Wave traps in the antenna circuit 
tuned to the exact frequen cy of the 
interfering signal, are effective in 
reducing this type of interference. 
In some cases it is necessary to shift 
the 1-F, either up or down, to get 
away from the interfering station. 
Use of an RCA Magic Wave Anten­
na provides an attenuation of ap­
proximately 6/ I in the 1-F range. 

IV. Harmonics of Oscillator 
The presence of short wave code 

or short wave broadcast signals 
within the standard broadcast band 
is generally due to their combina­
tion with the upper harmonics of 
the receivers oscillator; the differ­
e nce of the station freq uency and 
h armonic frequen cy being equal to 
the 1-F. Spurious reception of this 
type is most prevalent on receivers 
employing loop antennas. 

Electrically, an antenna loop h as 
the c haracter of a long lin e, having 
several resonances in addition to its 
fundamental tuning. The secondary 
resonance effects may fall into and 
provide substantial gain in causing 
an appreciable leve l of short wave 
signal to appear at the first stage. 

When this signal is of such a fre ­
quency as to combine with a har­
monic of the oscillator, and produce 
1-F, reproduction takes place the 
same as with the fundamenta l signals . 

Proper treatment of this type of 
interference should be along the line 
of (I) Orienting loop for minimum 
pickup of interfering SW station, 
(2) Re-aligning loop carefully, (3) 
Substituting conventional antenna 
coil for loop, ( 4) D ecreasin g oscil­
lator excitation by shunting tickler 
section with a resistor, or taking 
turns off this same winding. 

V. Combination of l·f 
Two stations in the same locality 

h aving frequen cy assignments dif­
fering by the amouat of the r eceiver 
1-F, may combine in the early stages 
of the receiver, formin g a difference 
beat frequency, equal to the par­
ticular 1-F. Thia ceMbination usually 

(ComiHtud "'P•s13) 

Camera Study _ I/MULTIPLEX SYSTEM 
FOR "FM" SOUND & 
FACSIMILE SIGNALS 

Performs Two Services on One 
Ultra-Short Wave Band 

Utilizing a single frequency mod­
ulated ultra-short wave channel to 
perform two services simultaneous­
ly, facsimile and high fidelity sound, 
the RCA Laboratories have devel­
ope d a new method of radio multi­
plexing. 

Microphones in an NBC studio in 
the RCA Building feed sound over a 
wire to the "FM" transmitter in the 
Empire State Building, while the 
facsimile machine operates in a 
laboratory at Radio City. A wire 
line also links the facsimile scanner 
with the transmitter. The electrical 
currents, one carrying sound, the 
other printed matter or pictures, are 
combined at the transmitter to mod­
ulate a one kilowatt "FM" station 
operating on 45. I m egacycles. 

Separation by Filters 

Those radio men who are also camera fans can find suitable photo­
graphic material in their own shop. This study in highlights and 

shadows shows what can be done with the Chanalyst. 

ln the demonstration the sound 
and print signals are detected by a 
r eceiver at Radio City. The duty of 
the receiver is to "unscramble" the 
sound from facsimil e, a nd reproduce 
both to correspond with the original 
transmission. Electrical filters do the 
trick. Then the sound is fed into a 
high-fidelity loudspeaker. The fac­
simile signals actuate a carbon 
paper recorder capable of repro­
ducing printed matter, drawings, 
maps, pictures, etc. The machine, 
performing this double duty, is 
about the same size as a standard 
radio-phonograph console. 

TIME SAVED WITH 
SELECTIVE RAD IO 

·~L CALLING SYSTEM 
Transmission lttiSelected Receiver 

Assists Workmen 

A new control device for mobile 
radio systems, by means of which 
any one car or group of cars can 
be ca lled without disturbing the 
other receivers in the same system, 
h as been developed by the Emer­
gency Communication Section of 
the RCA Manufacturing Co., Cam­
den, N. J. Known as the RCA se­
lective calling equipment, it may be 
applied to any n ew or existing radio 
system. The equipment consists of 
a transmitter coding unit assembled 
o n a standard speech-input rack, 
a nd receiver decoding units similar 
in size and appearance to ordinary 
mobile receivers. The control panel 
of the transmitter coding unit has 
two rows of eight buttons, from 
which as many as 200 different com­
binations of numbers can be used. 

Control Panel of Transmitter 
Coding Unit. 

The purpose of RCA Selective 
Calling Equipment is to make it 
possible to call a particular rece iver 
(mobile or fixed) in a group oper­
ating on the same carrier freq u ency. 
Because the selecting is accom­
plished by means of audio tone 
which occurs in the middle of the 
voice range, Selective Calling is 
adaptable to new or existing systems. 

Selective Ca lling is ideally suited 
for use by utilities companies with 
fleets of radio equipped service and 
maintenance cars. Heretofore, all 
workmen in the field have found it 
necessa ry to halt work-work more 
often than not being done at some 
distance from the cars-and return 
to the cars during radio transmis­
sions to ascertain for whom the 
message was intended. Now-with 
RCA Selective Calling-it is possible 
to signal the one receiver or group 
of receivers desired. All other re­
ceivers remain inoperatiTe. This per­
mits men not concerned with the 
meuage to continue their work un-

interrupted. Valuable time is saved 
-confusion avoided. 

Selection is accomplished by 
means of timed pulses of audio tone 
transmitted over the radio carrier to 
the receiver. The timed pulses from 
the receiver are decoded in the mo­
bile decoding unit which responds or 
not, depending upon the com!.ina­
tion of pulses transmitted. It re­
sponds to the proper combination, 
ignores a wrong combination and 
resets itself ready for the next trans­
mi5sion. 

Many Combinations Available 
At least 200 different combina­

tions of numbers can be used with 
complete reliability. The Decoding 
Unit can be set up to respond to two 
separate coded ai1nals. This makes 
possible individual and group call­
ing. To illustrate-with one hun­
dred receivers the following combi­
nations would be possible. 

Combination "A" - Each car 
set-up for individual call utilizing 
I 00 of the possible combinations. 
One additional combination can be 
used to which all of the I 00 receiv­
ers will respond, providing a gen­
eral call. This arrangement would 
use only I 0 I of the possible 200 
combinations. 

Combination "B"-Each car can 
be set-up for individual call. Jn ad­
dition, the cars can b e divided into 
groups of I 0 each, with each group 
assigned a separate combination. This 
would permit calls to be made to 
cars individually or in groups of 10. 

The FM (frequency modulation) 
channel is 200 kilocycles wide. For 
the high fidelity sound (30 to 15, -
000 cycles) 150 kilocycles are used. 
For the facsimile impulses approxi­
mately 30 kilocycles of the channel 
are employed. The remaining 20 
kilocycles are utilized as guard bands 
to keep the sound and facsimile 
apart. 

The facsimile instrument prints 
on a strip of paper 8 inches wide. 
Printing speed is I !;4 inches a min­
ute, makinc it possible to reproduce 
a message the size of a business 
letterhead Of an 8 by I 0-inch pic­
ture in less than ten minutes. 

INDUSTRIAL ODDITIES 
Brazilian scientists have devel­
oped a plastic called "cafelite" 
from surplus coffee and it has 
such "great strength and excel­
lent physical qualities" that it 
could be used for airplane com­
poaents if not for the manufac­
ture of complete planes, Lord 
Forres 1aitl today. Lord Forres, 
chairman of the national general 
export merchants group, was a 
member of the recent British 
economic mission to South Amer­
ica, !leaded by Lord Willingdon. 
A factory for the manufacture of 
cafelite articles is near comple­
tion, Lord Forres said. 

Camden Courier 

Hold Everything 
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Drawn for BROADCASTING by Sid Hix 

"Now look what you've done! It wasn't the set ••.. 
Tlaey've juat chaased all the station• around I" 
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Radio Relay Circuit 
~; .:r.:;:--:-~-::---:-·: __ 

[ 

Map showing routes of RCA's radio relay circuit on Long Island. 
Two unattended intermedfate relay stations are used between 

Camp Upton and the RCA building in New York City. 

RCA DEVELOPS NEW~the relay. sta~ions is effected at .r~dio 
frequencies mstead of the ongmal 
frequency of modulation. This tube 

TYPE RADIO RELAY make~ p~ssible t~e streamlining, 
s1mphfication, efficiency and econ­
omy of operation of the radio relay 

FOR TELEVISION 
Unattended Repeater Stations 

Open Many New Possibilities 
The automatic radio relay of 

scenes from Camp UptoD, Long Is­
land, to New York, brings into use 
the new unattended radio stations 
which "'bounce"" television pictures 
across the countryside without the 
use of wire connections. 

This radio relay system, devel­
oped by RCA Laboratories, incor­
porates a number of engineering 
features and innovations in com­
munication. The relay towers, as 
designed for future use, are envis­
aged dotting the landscape to make 
possible inter-city television and 
eventually a television network on a 
national scale. 

Inside the ""beacon"' on top of the 
tower is a new horn antenna sharp­
ly directional in reception and trans­
mission of ultra-short waves. The 
towers vary in hei ght, depending 
upon the terrain and distance to be 
covered. The automatic apparatus 
for amplifying and relaying is lo­
cated in the base of the tower. In a 
split-second after the pick-up and 
amplification of the signal, the pic­
tures are "search-lighted"' in the de­
sired direction. 

Ultra-high Frequencies Used 

stations. 
Taking further advantage of new 

development in radio tubes, the re­
lay system in the low power stages 
(receiving circuit) utilizes a new 
""orbital beam"' tube. Operating in 
genera l on the e lectron multiplier 
principle, this tube is a new means 
of obtaining high amplification on 
ultra-high frequencies. 

INTERFERENCE AND HOW IT 
AFFECTS RADIO RECEPTION 

(Continued front Paye 2) 
occurs when the first tube in the re ­
ceiver is the mixer stage. It is not 
uncommon howeve r , for an unde­
sired 1-F signal to form in an R-F 
sta ge or possibly later in the 1-F 
stages, when the signals are of suffi­
cient intensity or the later circuits 
are not completely protected against 
signa l pickup. The presence of an 
extra 1-F signal, such as brought 
about by this mixture of local sta­
tions. causes a "whistle"' or "'birdie"' 
to be reproduced when receiving 
carriers (not related in frequency to 
interfering signals) over extensive 
sections of the tuning range. The 
'"birdie"' is created by the audible 
beat resulting from mixture at the 
second detector of the normal 1-F 
and the superfluous 1-F signals. The 
latter is a constant frequency, while 
the former varies with tuning. 
Therefore, a variable pitch audio 
note is produced. Zero beat is ob­
tained at the point of exact tunin g. 

Discrimination again st this type 
of interference is gained by provid­
ing ample selectivity ahead of the 
receiver stage which is susceptible 
to the mixing phenomena. 

For service. discrimination can be 
provided at the frequency of one of 
the interfering signals , preferably 
the strongest, by use of wavetrap or 
attenuator circuit, tuned to that 

partic•lar frequency so as to sup­
press its atrength at the input of the 
susceptible stage. In applying fur­
ther practical remedies for this in­
terference, it often is essential to 
reduce antenna efficiency by de­
creasing its length or adding a small 
capacitor ( 5 0-2 00 mmfd.) between 
it and the receiver input antenna ter­
minal. If t hi s treatment is not ef­
fective, back-door points of signal 
entry, such as under-chassis-wiring, 
grid leads and power circuits should 
be investigated. Shielding of the 
susceptible circui ts, and filtering of 
th e power line at the receiver with 
standard units, may be required. In 
some cases, each possible point of 
entry may be contributing a com­
ponent of interfering signal and 
each must, therefore, be corrected 
seioarately before satisfactory per­
formance can be obtained. Re-align­
ment of the circuits to a higher or 
lower 1-F will be beneficial. Chan ge 
of alignment by 10 kc. can usually 
be accomp lished without serious ef­
fect on the receiver. 

The fact that harmonics of the 
local stations may subtract with 
each other or with fundamentals of 
the same stations, to produce a beat 
of the. nominal 1-F, must be con­
sidered as possible causes for this 
type of interference. 

VI. Heterodyne Oscillator Radiation 
The tendency of the oscillator in 

a superheterodyne to radiate over a 
limited area occasionally produces 
interference in another receiver, evi­
denced as a '"whistle" appearing, 
disappearing and changing fre · 
quency at random. This interfer­
ence becomes prevalent and of 
consequence in localities where two 
popular stations are separated by 
the amount of customarily employed 
intermediate frequencies (1 -F). For 
example, in a community having a 
station ""A"' at 600 Kc. and another 
"'B"' at I 060 Kc., receivers u sing a 
460 Kc. when tuned to "'A" will 
have an oscillator frequency at "B"' 
w hich will cause interference on 
nearby receivers which are tuned to 
the I 060 kc. station. 

Design precautions are incorpo ­
rated in most receivers, to m1n1mize 
radiation. Its complete elimination. 
however, is not practicable. Limita ­
tion of oscillator strength, provision 
of antenna coupling or tuned stage, 
and physical sepa ration of antenna 
and oscillator ci1'c uits to prevent 
coupl•ng, are the usual considera­
tions. 

Service procedure on cases of this 
nature should include one or more 
of the following measures: (I) In­
stall filter in power circuit of r e­
ceiver affected ( 2) Install noise 
reducing antenna such as RCA 
Magic Wave type on receiver caus­
ing radiation (3) Re-align the radi­
ating receiver to new 1-F ( 4) Posi­
tion lea ds of radiating receiver to 
reduce oscillator/ antenna couplin g 
(5) R educe excitation of radiating 
oscillator ( 6) See that good ground 
is attached to radiating receiver ( 7) 
R e duce size of antenna used with in­
terfering receiver ( 8) Comoletely 
shield oscillator stage and filter its 
supply leads. 

VII. Cross-Modulation 
Within Receiver 

Two signals are said to be cross­
modulated when the program of an 
undesired station is super-imposed 
upon the program of the station to 
which the receiver' is tun e d. 

As implied, the secondary modu­
lation is directly associated with th e 

The mobile units of the National 
Broadcasting Comoany, stationed on 
this occasion at Camp Upton, tele­
vise and Hash the army pictures on 
the 165 megacycle channel to Haup­
pauge, 17 miles distant. Haup­
pauge's automatic relay station 
intercepts the images and tosses 
them across 23 miles on 474 mega­
cycles to a horn antenna 200 feet 
up on a mast formerly used by 
WEAF at Bellmore. There again, 
amplification strengthens the pic­
ture-carrying impulses for relay on 
506 megacycles to New York, 28 
miles beeline. 

Antennas or Loudspeakers? 
Protruding from a window on the 

62nd floor of the RCA Building ~ 
R adio City, two horn antennas with 
their open mouths pointed in the 
direction of Bellmore, pick up the 
incoming ultra-short waves that 
carry the telepictures. These horns, 
from their 4 by 6-foot openings. 
taper along the 8-foot length to an 
apex about I Yz feet square, where 
a dipole antenna is located. The im­
pulses are fed into the television 
sets at Radio City, and are also sent 
over a special wire line to the New 
Yorker Theatre for projection on 
the 15 by 20-foot screen. The pic­
tures are 441 lines, 30 frames. 

In no instance does the power of 
the intermediate relay stations ex­
ceed 5 watts, a n accomplishment 
attributed in part to the highly 
directional horn antennas. 

Utilizes New Type Tube 
Another device of considerable 

importance to the system is a new 
RCA tube technically described by 
the engineers as of " the inductive 
output type."' With this tube, ampli­
fication of the television signals at 

These devices that look like loudspeaker baffles are used to direct 
506 Mc waves to a dipole antenna located in the small end. They 
are protruding from windows of the 62nd floor of the RCA build­
ing in New York and are receiving from Bellmore, Long Island. 

Sans Sarong 

In case you didn ' t recognize her minus the sarong, this is Dorothy 
Lamour. Although her sarong belongs to Paramount, Bluebird 

Records have her songs. 

carrier being received, and is not 
evidenced except when tuned to a 
carrier. In some cases, more than 
two or more stations may be caus­
ing cross-modulation on another. 
Occasionally, cross-modulation ef­
fects will produce extra responses at 
random points on the dial, usually 
showing up as a mixture of two 
sjgnal.s and their r_e_sp_ectiYe lll9d:ula­
tions. Cross-modulation may occur 
on TRF as well as Superhete rodyne 
receivers. Its basic cause is usually 
related to de-modulation of an ab­
normally strong signal in the early 
stages of a receiver, and the ten­
dency to re-modulate on other car­
riers existent in the same circuits. 
Non-linearity of the circuit element 
or tube, is of course, essential to 
this process. The degree of suscep­
tibility of the first stage to extra­
neous modulation is a matter of 
tube and c ircuit design. Tubes em­
ployed in the first stages of modern 
receivers are of the variable-MU 
tyoes which have an extended cut­
off characteristic, enabling the ap­
plication of a higher bias for re­
duction of signal strength, without 
increasing the susceptibility of the 
stage to detection or cross modula­
tion. Selectivity ahead of the first 
receiver stage goes a long way to 
avoid the prese nce of undesired sig­
nals on the grid of the first tube. In 
some receivers extra link circ11its 
are included for this purpose. The 
amount of cross-modulation varies 
with the grid bias of the tube and 
since this bias is a function of the 
developed automatic volume control 
voltage, the cross-modulation is a f­
fected by the strength of the input 
signals. 

Where it is necessary to make a 
service investigation of cross-modu­
lation, the identity of the sta tion 
causing interference should be es­
tablished. Where a reasonable 
a mount of selectivity is provided in 
the head-end of the receiver, an 
ordinary wavetrap having good at­
tenuation, and tuned to the fre ­
'lUency of the interfering signal, will 
be effective. It is possible, however , 
for the abnormal signal to enter the 
receiver on ci rcuits other than the 
antenna input. These c ircuits may 
be the power line supply. direct 
pickup on the under-side of the chas­
sis, direct pickua on the g rid leads 
of the receiver, direct picku":> on the 
tubes of the rece iver (if not shield­
ed) and some cases direct pick11p 
e ither on the chassis or on the 
g round circuit where this is mutual 
to an R-F circuit. A change of the 
voltage or o pe<ating ch aracteristi c 
o f the stage affect<·d is n nt usu a l]y 
beneficial. inasmuch as desinn rl e­
t e rmines the optimum po in t for the 
minimum of inte<ferenco. Th e prin­
cipa l idea to be kept in mind when 
working on a receiver in an attempt 
to e liminate cross-modulation, is to 

NEW CONTROL IS 
EASILY ADJUSTED 

TO VARIOUS SETS 
Notched Shaft Is Readily Cut to 

Length with Special Tool 
RCA replacement controls are 

being stocked with a new type of 
shaft that can b e easily cut to the 
desired length. The shaft is suffi­
ciently long for most any installa­
ti•m a nd has notches in it that make 
it easy to cut. This will considerably 
simplify the stocking of replacement 
controls because heretofore there 
were several shaft lengths for con­
trols which were otherwise similar. 

Showing RCA Shearing Tool 
(Stock No. 38600) in operation. 

The shaft can be readily cut to 
length with side cutters, file. or 
hacksaw, or a special tool is avail­
able for the purpose. The specia l 
tool, Stock No. 38600, consists of 
two pieces of metal wh·ich, when 
p laced over the shaft as shown, and 
then pressed together, will make a 
quick clean shear. 

protect the susceptible circuits and 
to reduce the level of the interfer­
ing signal voltage. 

The importance of filtering the 
power circuit, h aving a short low 
R -F impedance ground and e limina­
tion of ground circuits that are 
mutual to R-F circuits, must not be 
minimized nor overlooked. In many 
cases, wavetraps will not be suffi­
cient where used singly, but two or 

(Continued 011Page5) 
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WHAT IS YOUR DESTINATION? 
Conversations with groups of service men invariably bring to 

light the fact that many service men have a secret ambition to 
enter some other field of electronics. This feeling does not ap­
pear to be brought about by d issatisfaction with radio servicing 
but more from a natural human instinct that makes one feel the 
"Grass is always greener on the other side of the fence." A per­
son who feels this way is not necessarily an interloper in the 
profession nor would it be wise to discourage such inclinations. 
Curiosity is typical of a healthy mind and is the motive power 
that has developed some of our greatest inventions. 

To prepare for entering another branch of the electronics art 
requires careful consideration. There may be increased profits in 
specializing if one's desire to do so is sufficient to generate the 
required energy. At the top, the field is wide open. This is as 
true of radio servicing as of anything else. Any trade or profes­
sion is profitable and alluring to anyone who will keep abreast of 
the times, is ambitious and has sufficient business ability to oper­
ate profitably. There is no easy road to the heights, particularly 
to the specialized activities. Most of the specialties are interwoven 
with other lines and require knowledge and skill in the allied 
field to which the specific electronic equipment is being applied. 

Must Study in Allied Fields 

If one is considering the study of automotive equipment by 
means of the oscillograph or other electronic equipment one 
must also have a thorough knowledge of mechanics and thermo­
dynamics in order to apply and interpret the results. One must 
understand what takes place in an automobile cylinder. 

In aviation radio one cannot do one's job properly unless he 
has a good understanding of how the equipment is going to be 
used. One must have a good knowledge of aerial navigation and 
of the rules and regulations governing airplane traffic. Also a 
good understanding of airplane construction is essential. It is 
easy to ruin a plane by drilling holes in the wrong place. 

Marine installations likewise require specialized knowledge. 
One man grounded his radio installation to a sea cock. In a few 
months the valve had disintegrated due to electrolysis and the 
boat was lost-those aboard nearly lost their lives. 

Opportunities are Many 

It would be futile to try to list all the specialized electronic 
activities. To the musically inclined there are many new elec­
tronic musical instruments that are challenging with possibilities. 
There are police radio, commercial radio stations, carrier current 
transmitters, and a host of other communication devices and 
services. Industries are rapidly installing loudspeaker systems 
and photoelectric devices for controlling material movement, 
opening doors, controlling temperatures, etc. 

In spite of its having been delayed for a time, the widespread 
use of Television is inevitable. To break into this line one must 
know radio circuits forward and backward. It requires the use 
of frequencies not usually encountered elsewhere and the cir­
cuits are proportionately more complex. 

In the medical field there are X-rays and Diathermy devices 
that require competent technicians for installation and mainte­
nance. 

Education is Necessary 

The above is only a very' brief resume of some of the possi­
bilities in the field of electronics. This field is wide open to any­
one who will pursue his choice with diligence. To advance in any 
of these branches requires a fundamental knowledge of mathe­
matics. There are many legitimate evening and correspondence 
schools that offer _worthwhile instruction and the person deter­
mined to advance would do well to avail himself of the oppor­
tunities so offered. 

Before starting a new endeavor one should learn all there is to 
know about it. He can then look for placement with confidence 
because he has something to offer. In working on his own, no 
work should be attempted without a thorough understanding of 
all the factors involved especially if the safety of human lives 
depends upon the results. 

An excerpt from the March, 1941 issue of the magazine 
"Electronics" states, "Hardly a day goes by, now, but that 
ELECTRONICS staff receives call for trained men, but there 
are no such men." With such a condition in effect, those who 
have trained themselves for special work should find easy going. 
Those who have not, should begin to do so now with all possible 
haste. The big thing to remember is that any art is difficult to 
master, but those who diligently persist toward a chosen goal 
cannot help but reap a rich reward. 

RCA Equips New York Theatre 
to Show Television Pictures 
Large screen television equip­

men t projects a 15 by 20-foot pic­
ture on the screen in the New York­
er theatre, 254 West 54th Street . 
There is featured, in addition to new 
d e v e lopments in projection, a new 
multisonic sound system developed 
by RCA Laboratories for use with 
the television screen. 

A steel-barreled projector point­
e d over the edge of the balcony 
casts the tele vi s ion ima ges on the 
stage screen 60 feet distant. Alon g­
side the projector are control desks 
at w hic h op e rators manip ulate the 
knobs that regulate the picture and 
sound. These o pera tors exercise the 
same cont rol ove r faces and scenes 
as radio control men do over broad­
cast music a nd speec h . The pictures, 
as they come over the wire from an 
outside point, a re received first at 
the control desk to be fed into the 
projector. In today's demonstration 
the Camp Upton scenes relayed by 
radio to the RCA building are for­
warded from Radio City to the N ew 
Yorker Theatre over special wire 
circuits . 

An artist's conception of the equipment layout used by RCA for its 
television theatre installation in New York. 

Uses Multiple Sound System 

The sound reproduction system 
used in connection with the theatre 
television unit is of the extreme 
hi gh fidelity type, similar in effect 
a nd arrangement to the "Fanta­
sound" used in the motion picture 
"Fantasia ." Differin g from F anta­
sound in that it is manually con­
trolled at the scene of reproduction, 
the multisonic system permits move­
m e nt of sound with action on the 
screen, rotation of sound around the 
walls of the auditorium, and emana­
tion of sound from any one desired 
point in the theatre. 

Developed in the RCA Labora­
tori es, the la rge -screen theatre t e le­
vision system opera tes on signals 
delivered to it either by coaxial 
cable or by soecial wire ci rcuits. 

The installation in the thea tre 
co n sists of three main units: control, 
power supply, and optical system. 

An array of knobs and dials on 
the control panel gives the operator 
imme diate handling of all control­
lin g, metering, and deflecting ele­
m e nts. He can obtain at any time, 
every possible check on the opera­
tion of the system. Sharpness, 
brightness, contrast, and size of the 
image projected may be changed by 

the turn of a knob. The controls are 
so simplified that the average mo­
tion picture projectionist could 
ope rate the unit with but slight 
training. 

High Voltage Required 

The second unit, the power sup­
ply for the optical or projection 
system, is a conventional hi gh-volt­
age rectifier rated a t 70,000 volts. 
Normally, operation is at 60,000 
volts. 

The optical, or projection unit, 
is considered the most important as 
well as the most complicated of the 
entire system. For purposes of de­
scription, it is possible to divide the 
unit into three principal elements; 
that is, the kinescope, or projection 
tube; the reflecting mirror, and the 
correcting lens, or plate. 

The kinescope, built to handle 
hi gh voltages, is similar in perform­
a nce to the kinescope used in RCA's 
s tandard home-television receivers. 
The face or diameter of the tube is 
7 inches; the tube's length is 14 
inches. It is mounted in the center 
of a hollow steel-shielded cylinder 
3 4 inches in diameter and 3 4 inches 
long. The face of the tube is pointed 
away from the stage screen, and the 
end of its neck pierces a small hole 
in the center of the correcting plate 
of the optical system. 

The concave reflecting mirror, 30 
inches in diameter, is mounted a 
few inches in front of the tube's 
face. The image on the face of the 
tube is picked up on the concave 

Sound Movie Projector I 
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The RCA 16 mm Sound Movie Projector embodies all the latest 
developments and its sound reproduction is tops for 16 mm. Has 
well ventilated lamp house, direct drive electric take-up and re· 
wind, and so many other important features that it was chosen as 

the basic unit for the Panoram Soundies. 

surfaae of the mirror, passed 
through the correcting lens and 
onto the screen with a m agnification 
of 45 times. The lens corrects for 
aberrations and passes the image 
across the auditorium to the stage 
screen . 

Unique Optical System 

The optical system is unique in 
that it has a speed rating of f : 0. 7, 
which surpasses the fastest known 
projection lens. 1t was developed 
by research engineers in the RCA 
Laboratories, and is a variation of 
the Schmidt astronomical camera . 
Optical experts viewed the idea in 
the beginnin g as impractical, but 
one of the RCA engineers, whose 
hobby is optics, figured out a for ­
mula , devised special grinding instru­
ments, and successfully developed 
the optical system. The first unit 
required six months to produce, but 
the technique of grinding the le ns 
was improved to th e point where 
the one used today was ground in 
six weeks. 

The optica l unit housing is 
mounted on a pedestal which con­
tains the video amplifiers and the 
d e flecting output circuits. Because 
of the optical unit's hi gh efficie ncy, 
the screen illumination obtainable 
in the RCA system is adequate for 
large-screen pictures in theatres. 

Central Sound Control 

Controls for the sound, which ac­
companies the television projection, 
are mounted in a separate console, 
adjacent to the television control 
desk. They are linked to 18 high 
and low frequency loudspeakers 
mounted around the auditorium. 
Wire lines connect the console with 
the NBC studios and with the cen­
tral radio receiving point in Radio 
City. 

Three banks of regular RCA 
Photophone speakers are set up on 
the stage near the screen. One bank 
is at the rear of the screen, and the 
other two are at eith er side. Begin­
ning at the outer edge of the pro­
scenium arch, other loudspeakers 
are located at desired points along 
the side wall and in the rear of the 
auditorium. One la rge loudspeaker 
is suspended from the ceiling. 

In installing the sound eauipment, 
engineers incorporated the latest 
improvements develope d by RCA 
for motion pictures and radio, as 
well as recent discoveries in the 
la boratory. Potentially, the equip­
ment is expected by engineers to 
create a vivid illusion of realism. At 
present, however, it is viewed as 
experimental. 

LATEST RECORDING 
BY VICTOR PROVES 

TO BE TRAVEL LOG 
Tommy Dorsey, reigning king 

of the unusual in recordings, has 
come to the aid of the country's 
travel agents with a super-swell 
new waxing entitled "Let's Get 
Away From It All." Sample )y. 
ric: "Let's take the boat to Ber­
muda, let's take a plane ' o St. 
Paul, let's take a kayak to Quincy 
or Nyack, Let's Get Away From 
It All!" Ah, vacation, where art 

thou? · 
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Atwater Kent Model 40 

When volume is hardly audible 
and distorted, connecting a 450 ohm 
resistor across the p late and grid of 
the I st audio '26 tube will result in 
excellent reception and increase in 
volume. 

Manuel C. Lopes, Jr., 
I 03 No. Walker St., 
Taunton, Mass. 

General Signal Tracing 

Distortion: Distortion due to over­
load has been traced in the majority 
of cases to the second detector, and 
not, as we usually presume, the 
•peaker will not carry the load. 
Raising the plate voltage to the tube 
or applying more bias will usually 
increase the overload point. 

Gain in I st R.F. transformer can 
be checked without the set being 
turned on. Feed a modulated signal 
to the radio antenna, check the 
strength from the sig nal generator 
and then tune the radio to the de­
sired frequency with the probe on 
the stator of the R.F. tunin g con­
denser. There should be a notice­
able gain. 

G. W. Hester, 
Hester Radio Service, 
Box 8, 
Clarksdale, Mississippi . 

Signal Tracing on R.F. Coils 

S hortly after purchasing my Chan­
alyst, I decided to try it out on one 
of my service radios and came 
across a puzzling condition. When 
R.F.-1.F. probe was moved from the 
grid of the R.F. tube to the plate 
of the same at 600 K.C., the eye on 
the chanalyst opened up just as 
though the signal had disappeared, 
but I knew the R.F. coil to be O .K. 
1 removed chanalys,t a nd signal gen­
erator and put an antenna on out­
post of radio, tuned in a program 
and then removed antenna and put 
it on plate of R.F. tube. The result 
was a s li ght increase in volume . 1 
then removed the low impedance 
primary on R.F. · coi l and put on a 
high impedance Pri. There was a 
remarkable improvement in per­
formance of set, but do not use a 
high impedence primary of more 
than 2 M.H . or oscillation will re­
sult. Vary the coupling between pri. 
and sec. at 600 K .C. for proper 
tracking. This app lies to any radio 
with similar circuit. I h ave tried it 
a nd found it to work well. 

Warren F. Steely, 
567 Douglass Street, 
Reading, Pennsylvania . 

Oil Does It 
' \ 

For a noisy volume control, get 
a 2 ounce can of Gulf Electric Motor 
Oil and apply one drop to the con­
trol for a temporary repair. This 
oil does not cause shorts or sizzling 
noises . 

Chatham Radio Service, 
W. Lang, Manager, 
48 Hudson Avenue. 
Chatha m, N ew York. 

Carbon let Does It 

How to repair noisy volume or 
tone controls of carbon type-Un­
so lder control from set, submerge 
complete control in carbon tetra­
chloride and rotate back and forth 
several times. Install in set and it 
will work good as n ew . 

0 K Radio Service, 
Oliver F. Klein, 
2235 N : 39 Street, 
Milwaukee, Wisconsin. 
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SE ,RVICE TIPS 
Now you can win your choice 
of a baadsome RCA Service 
Engineer's Pencil or any volume 
of RCA Victor Service Notes 
by sending tips to RCA Radio 
Service News, Camden, New 
Jersey .•• All tips become the 
property of RCA to be used as 
they see fit •••• Service Tips 
are our readers' ideas, not ours. 
While RCA Radio Service News 
believes they are worthwhile, 
we cannot be responsible for 
results. 

Works On Wireless Too 
have used my Chanalyst to 

grea t advantage in d e termining the 
presence or absence of the signal 
generated by the wireless type 
record players, phono-oscillators 
and even remote control boxes as 
used on Philco's mystery models 
with s u ccess and great speed in 
lo calizi n g trouble. 

Walter Schofield, 
346 Oak Grove Avenue, 
Fall River, Massachusetts. 

The Heat Gets Them 
How often h ave we broken plastic 

knobs and even plastic cabinets try­
ing to get off "frozen" plastic 
knobs? I solved that problem by 
simply soaking a piece of cloth in 
boiling hot water, applying it 
aro und the knob. The knob comes 
off without fuss or bother. It simply 
expands the material of t h e knob, 
and makes it sufficiently plyable to 
remove without pressure, or in 
cases where the customer or other 
person g lued the knob on to the 
shaft, it loo sens the glue. 

Carl Bauer, 
Bauer Electric Company, 
7029 South Broadway, 
St. Louis, Missouri . 

Knob Springs 
To make a really good knob 

sp rin g when you can't purchase one 
is to take an ordinary pen point 
and with a sha rp pair of diagonals 
clip as long a section of the part 
that fits into the pen holder as 
needed. This I believe is actually a 
stronger and better spring than the 
original. The spring is inserted 
lengthwise. 

.Francis J. Kmetz, 
R eal R adio Service, 
2 I 3 Linden Street, 
A llentown, Pennsylvania. 

More Knob Dope 
Being troubled .bY loose springs 

from radio knobs ., h ave found a 
way to remedy this bugaboo. I al­
ways carry a pierce of 28 gauge 
s h eet steel in my repair kit. I cut 
this Ya wide and about h a lf in ch 
long, put slight bend in middle, in­
sert in knob a nd find that my 
\roubles are over. 

L. Sampson, 
1282 Lawrence Street, 
Lowell, Ma,ssachusetts. 

Vibrator Adjustment 
When adjusting vibrator points 

in service work, we connect a volt­
meter across the "B" line, and then 
set the vibrator for maximum "B" 
voltage. 

Rem Electrical Service, 
R. E . Monk, Prop., 
Monticello, Iowa, 
By T. G. 

Tube Puller 
I find that a good tube puller can 

be made from a n old auto radio 
vibrator. In some vibrators, there 
is a soft sponge rubber cup. In the 
large .Philco vibrato~.~~ there is a 
large rubber cup that will fit most 
type of glass tubes. In a small type 
vibrator wi ll be found a smaller rub­
ber cup that will work swell on 
metal tubes. 

M . J . Wroblenski, 
McFarland Hardware Company, 
7 7 I 0 Buff a le Avenue, 

Niagara Falls, New York. 

More Signal Tracing Dope 
Oscillators Cut Out 

I . I have m a n y radios brought in 
so badly out of alignment that the 
oscillators tend to cut out. Tracing 
with the C hanalyst rf-if probe 
through the I st detector-oscillator 
s hows up the trouble. It is also 
advisable to follow up with the probe 
through the i-f to 2nd detector for 
alignment c he ck. 

2. Oscillators h ave been shown 
to be in or out of alignment with 
the oscillator probe near the oscil­
lator grid or oscillator section of 
tuning condenser. In this way, a 
c h eck is made on the test oscillator 
frequency being fed into the anten­
na and after addin g the i-f, check to 
see if the resulting frequency is cor­
rect or i~ way out of a lignment. 

Oscillator Tuloes and Troubles 

3. Many oscillator sections of 
converte r tubes have shown up bad 
with voltmeter probe (25 v . sca le) 
across grid resistor. Even when tubes 
t e sted okay in tube tester. 

Slow Fade, to Half or No Volume 

4. A very tough job to locate 
without sign a l tracing and has shown 
up in r-f transformers in several 
makes of radio. By using the r-f 
probe at the converter plate and 
working toward the antenna it eas­
ily simplifies an otherwise tough job. 

Bad Tubes-Tested O.K. 

5. I have traced a signal quite 
often to a tube, but not through it, 
due to some difficulty inside al­
though tube tested O.K. in tester . 

Low Output 

6. A number of weak i-f trans­
formers have come to li ght by using 
the Chanalyst rf-if probe to follow 
the gain from the antenna to the 
2nd detector (aligning no h e lp ) . 

E. J. Bancroft, 
15 I Howard Street, 
Fresno, California. 

AC Hum 
A few days ago we received a 

small AC-D C wi ldcat receiver. No 
name or number on it and naturally 
no schema tic avai lab le. It was suf­
fering from excessive AC hum 
which was not due to a leaky filter 
condenser. 

After carefully going over t h e set 
and correcting a ll defe ctive wiring, 
we placed in use our Channel Ana­
lyzer, and within a very few min­
utes we found our t rouble. It turned 
out to be a poor joint, where the 
negative side of th e filter condenser, 
the ground side of the AC line and 
the AC switch (on vo l. control) are 
a ll grounded to chassis. In oth er 
words, due to an excessive amount 
of rosin, a good clean contact h ad 
never been made. After cleaning 
and re-soldering, our trouble was 
e liminated. 

H . H . Taylor, 
J ewell R a dio Service, 
I 06 Arcade Building, 
St. Joseph, Missouri. 

Just a Heavy Fog 
When a new 1941 car comes in 

with D elco radio playing very low 
volume, suspect cowl aerial. Even 
in "sunny" (?) California, water 
seeps into the case holding the rod, 
causing a low resistance short. 
Either remove the aeria l and pour 
out water or drill a small h o le in 
the outer case. 

Thomas I. Dunn, 
6 I 5 So . Freeman Street, 
Oceanside, Cal ifornia . 

It Comes Out Here 
For a really emerg ency sourc e of 

rosin for slipping dial cords, melt a 
piece of solder with a match and 
pulverize rosin droppings - there 
it isl 

S. Jasut, 
3 68 Front Street, 
Hartford, Connecticut. 

Help Wanted 

You may have noticed this picture on your service note mailing 
envelope. Mr. Ewing A. Johnson, Assistant Appliance Service 
Manager of the Monongahela West Penn Public Service Co. of 
Fairmont, West Va. says it is really his picture showing how he 
repaired receivers before the advent of the Chanalyst. He says 
that the use of the Chanalyst has saved both his time and religion. 

INTERFERENCE AND HOW IT 
AFFECTS RADIO RECEPTION 

( Co11ti1med from Page 3) 

more may have to be employed. A 
parallel-tunedwavetrap in series with 
the antenna and a series-tuned wave­
trap in shunt with the receiver input 
is the best combination for obtaining 
the utmost attenu ation against an 
interfering signal. 

VIII. Cross-Modulation 
External to Receiver 

This type of interference has be­
come prominent in recent years, 
due to the trend of increase in 
power ratings of transmitting sta­
tions . W h en two radio waves of 
sufficient strength encounter any ele­
vated system of ele ctrica l conduc­
tors in which system there is exis­
tent anything that cause s partial 
rectification or detection, numerous 
n ew spurious radio frequencies are 
c reated which radiate from the sys­
tem to nearby receiving antennas. 
When one of these interfering fre­
quencies happens to fall on a de­
sired atation frequency, interfer­
ence results which no receiver can 
avoid. The interference has no rela-

tion to receiver design and will be 
present on all types including the 
automotive, battery, A.C. or D .C. 
It is generally localized in a particu ­
lar community. The e lectrical sys­
tem, w hether i t be power distribution, 
telephone system, or other aerial 
network of conductors and particu­
larly any network or system which 
is resonant to the local station fre­
quency, can produce this interfer­
ence if it has a rectifying tendency. 
Rectification may occur from poor 
joints or contacts, special non-linear 
devices intermittent or poor contact• 
to earth or to other objects, and 
rectification due to ch emical action 
at a joint or splice. The neutral or 
gro unding system for power circuits 
is a frequent cause for generation of 
this type of interference. 

Wherever this trouble develops, it 
slioU!d be- cicnnitely ideilillied by 
checking with various types of re­
ceiv•rs, preferably the battery loop 
antenna type, so as to isolate the 
source and to determine the limit of 
the area affected. In practically all 
cases, the interference area will be 
confined, and sometimes does not 
extend outside the building occupied 
by the receiver. Variation of the 

(Continued on Page 6) 

A Preferred Type 

Gentlemen prefer blondes and RCA tubes. Who could typify RCA 
"Preferred Type" tubes on the new window display better than 
this georgeous blonde? Watch for her and hang her up for all the 

gentlemen (and ladies) to see. 
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RCA PRESENTS NEW I Larg~S~reen Hom~ Television I INTERFERENCE AND HOW IT NEW RCA PORTABLE 
AFFECTS RADIO RECEPTION 

PROJECTION TYPE --- - - ·~ . ~; (ContinutdfromPageS) RADIO ANNOUNCED 
HOME TELEVISION __._,..,._. '. ~1 ~~:~elh:~eath:~a~l~'.'n;::'f:o.:1:~~ FOR AVIATION USE 

__.. , .... ......,,.~ •I• I to dry. Wmd eond1tions may be a 
.-. related cause, when the interfering 

Brilliant Picture of High Quality 
Is on Large Screen 

Introducing a new design of 
home-television receiver, incorporat­
ing numerous developments that 
make possible a larger picture than 
heretofore seen on home-receivers, 
the RCA Laboratories have dev:el­
oped an instrument with a I 3 Yz by 
18-inch screen. 

This developmental receiver is an 
RCA TRK - 120 model modified to 
permit the use of a 5 -inch projec­
tion kinescope in place of the regu ­
lar 12-inch kinescope heretofore 
used to present an 8 by I 0 inch pic­
ture. The new receiver is equipped 
with a retractable translucent 
screen, which slides down into the 
cabinet when the set is not in use . 
When in use, the screen is at the 
top of the set. 

Mirror Increases Throw 
The size of the picture on the 

lace of the new 5-inch projection 
kinescope is 2 y.j by 3 Ys inches. 
The funnel-shaped tube, with its 
face pointed upward, is mounted on 
the Aoor of the cabinet. The picture 
as it appears on the Aat face of the 
kinescope is enlarged by means of a 
coated f:2 lens of American design 
and projected to a mirror on the 
underside of the uptilted lid of the 
cabinet, from where it is reflected 
to the 13 Yz by 18-inch translucent 
viewing screen. 

RCA has developed this home type television receiver which pro­
jects a picture on a screen 13 % x 18 inches. 

Although the projected 44 I -line, 
30-frame picture has 3 Yz times the 
area of a regular kinescope receiver, 
the brightness of the image is the 
same. The projection kinescope 
principle, such as used in this re­
ceiver, make it possible to produce 
pictures of any desired size. 

NEW MICROPHONE 
HAS SMALL ANGLE 

SOUND COVERAGE 
Directional Feature Holds for All 

Audio Frequencies 
There has been developed in the 

RCA Laboratory by Dr. H. F. Olson, 
a new type of microphone which is 
extremely directional and whose di­
rectional characteristics are not af­
fected by the frequency of the 
sound. Its operation is based on the 
fact that if sound is picked up from 
various points which are at varying 
distances from the sound source, 
'then combined and applied to the 
ribbon of a velocity microphone, a 
directional characteristic will result. 

This is accomplished by having 
the microphone ribbon incased and 
the sound brought to it through 
pipes which bring the sound to the 
ribbon from varying distances in 
front of it. Behind the ribbon is a 
larger tube for damping out the 
waves after they have passed the 
ribbon. Such a unit can be built 
which will be very directional but 
will operate well over only one com­
paratively narrow frequency band. 
However, by using several such 
units, each of which is designed to 
cover various portions of the audio 
frequency band, the combined elec­
trical result gives a microphone of 
very direction a I characteristr~s 
which are practically unaffected by 
frequency . 

PUSH-BUTTON JOBS 
WILL CONTINUE 

FOR SOME TIME 
(Co 11ti1111ed from Page 1) 

Post Ad Brings Response 
The advertisement run by the 

RCA Manufacturing Company in the 
Saturday Evening Post announcing 
the frequency change brought a 
tremendous response for the new 
Log Book. There were also a great 
number of requests for names of 
radio service men to re-set push-but­
tons. These requests were turned 
over to the nearest RCA distributor 
to where the request originated. The 
Saturday Evening Post is distributed 
to over three million families and 
the full-page color announcement 
must have come to the attention of 
practically all of them . 

Allocators in Great Demand 
The RCA Station Allocator, a 

push-button oscillator, likewise en­
joyed a popular acceptance. Orders 
were received which dis ;rnsed of the 
initial lot promptly. More a · e being 
made as rapidly as pos s:b :e and 
orders placed now will be fill e d in a 
short time. The continuance of the 
demand for this instrument indicates 
its acceptance as a general purpose 
oscillator. Aside from being ideal as 
an instrument for re-setting puah­
buttons in the home, it has many 
shop functions. In the adjustment 
of automobile receivers, it is of par­
ticular worth, due to its ability to 
operate from self-contained batteries. 

Provides Income Source 
It appears probable that several 

months will pass before the push­
button re-setting work will begin to 
slacken up. Even after that time 
there will undoubtedly be random 
calls on receivers that h ave never 
been re -tuned . 

Some service men hold the opinion 
that it is just as well that all owners 
of push-button receivers did not 
want their buttons re -tuned immedi­
ately when the frequencies were 
changed. In the first place, they feel 
that there were not enough service 
men to do it all in a short time and, 
in the second place, a steady Aow of 
work that will be coming in for the 
next few months will provide a de­
pendable source of income. 

Plumber's Delight 

Thia new RCA Ultra-directional Microphone seems to be a master­
piece of plumbing. Approximately 500 feet of pipe is used in its 
construction. When in use a perforated metal cover encloses the 

entire mechanism. 
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RCA LABORATORIES 
WILL BE BUILT AT 

PRINCETON, N. J. 
(Continued from Page 1) 

"More and more of our research 
work is being concentrated on prob­
lems of national defense. The new 
RCA Laboratories will make it pos­
sib le to increase these efforts and to 
insure the m aximum use of our re~ 
search facilities for defense. 

The 'Radio Age' 
.. The achievements of modern 

radio are also capable of increasing 
and improving our industrial output 
in many lines. By the application 
of electronic devices to industrial 
processes, the Radio Age promises 
to electronize modern industry, just 
as the application of electrical de­
vices to industry at the beginning of 
this century created the Electrical 
Age. 

"By the establishment of the new 
laboratories, radio quickens its pace 
alongside the older industries-elec­
trical, steel, automobile, wire com­
munications, chemical, metallurgical 
and othera - which, through re­
search, have contributed to the in­
dustrial leadership and progress of 
this country. It is through inven­
tion and the practical applications 
of research that American ingenuity 
has raised the standards of living in 
the United States above those of any 
other nation. 

"Research, which has enabled 
American industry to develop new 
products, new services and new em­
ployment, has also been the greatest 
factor in the continuing advance­
ment of radio . .. 

More than 130 manufacturers in 
radio and other fields are now li­
censed under the patents of RCA. 
The new laboratories will continue 
to make inventions available to com­
petitors and others, and to co­
operate with them in the maximum 
development of the radio art. 

Otto S . Schairer, former vice 
president in charge of the patent 
dep&rtment, will be vice president 
in charge of RCA Laboratories, 
which will include the patent de­
partment, Ralph R. Beal, research 
director, will have general direction 
of all research and original develop­
ment. Dr. C. B. Jolliffe, who has 
been in charge of the RCA fre­
quency bureau, will direct and co­
ordinate the broad engineering 
policies. 

Other scientists who will be based 
at the laboratories include E . W . 
Engstrom, Dr. V. K. Zworykin, B. J. 
Thompson, Dr. Harold H . Beverage, 
Arthur Van Dyck, and the chief 
engineers of the RCA affiliated 
companies. 

General supervision over the re­
search activities will also be exer­
cised by an executive board ,consist­
ing of Messrs. Sarnoff, chairman; 
Schairer, Beal and Joll iffe, and the 
executive heads of the RCA com­
p a nies: G. K. Throckmorton, RCA 
Manufacturing Company, Inc.; 
Niles Trammell, National Broadcast­
ing Company; W . A. Winterbottom, 
RCA Communications, Inc., and 
Charles J . Pannill, Radiomarine 
Corporation of Ame.rica . 

system swings and makes intermit­
.ent contact with grounded or other 
conducting objects, resulting in rec­
tification and re-radiation. 

IX. Same Channel Beat 
When a receiver is exposed to 

signals from two stations operating 
on the same assigned frequency, 
another type of beat note interfer­
ence is found. This interference is 
evidenced in the form of a low fre­
quency growl, waver or Autter and 
results from the difference fre­
quency produced by signals from 
two transmitters whose carrier fre­
quencies differ s light ly from the 
assigned frequency. Federal regula­
tions permit deviations of 50 cycles 
per second from the assigned fre­
quency. This means that the fre­
quency difference between any two 
stations on the same channel cannot 
exceed I 00 cycles per second and 
that the beat note or Autter will be 
I 00 cycles per second or less. Many 
modern transmitters have frequency 
deviations of only a few cycles per 
second and the beat frequency pro­
duced by two such transmitters on 
the same assigned frequency would 
of course be of a very low order. 

Jf two carriers on the same as­
signed frequency have the same 
program, the resulting interference 
is in the form of a low frequency 
growl, waver, or Autter of the re­
production. If the beat frequency is 
within the audible range, and within 
the reproduction range of the in­
strument, there will be noticeable a 
low frequency continuous tone. If 
the beat frequency is below the 
audible range, there will be notice­
able a Autter or waver which in 
some cases may give periodic com­
plete program interruption. In any 
event, with the same program mod­
ulation there will be noticeable an 
.. echo" effect, the extent of which 
will be dependent chiefly upon the 
ratio of the strength of the two sig­
nals, the lengths and time charac­
teristics of the land lines supplying 
the modulating programs, and the 
relative distances of the two trans­
mitters from the receiver. 

If the two stations are operated at 
exactly the same frequency, this 
echo effect will be the only notice­
able interference. 

Where the two carriers are not 
modulated by the same program, the 
complexity of the interference in­
creases, and the resulting reproduc­
tion is much more objectionable. 
The factors which inAuence' the na­
ture and complexity of the interfer­
ence are as follows : 

I . The relative intensity of the 
two signals at the receiving 
point. 

2. Similarity or non-similarity of 
program. 

3. The frequency separation of 
the two carriers. 

4. The percentage of modulation 
of the two carriers. 

5. The phase relationship of the 
modulating signals, if the pro­
grams are the same. 

6. The phase relationship of the 
modulated carriers when their 
frequencies are exactly the 
same. 

The seriousness of this type of 
interference depends largely upon 
the ability of the receiver to resoond 
to the very low frequencies of the 
audible range. Therefore, as the 
quality of the receiver increases in 
this respect, the more likelihood of 
such interference being objection­
able. 

Because of the relation which 
must exist between the strengths of 
the two stations, the degree of inter­
ference will vary considerably over 
the country. It can be visualized 
that certain areas will be affected 
by signals of comparable stre·ngth 
on the same channel, whereas other 
localities will be remote in respect 
to these same stations. The ratio of 
signal strengths at the rece1vmg 
point of two stations on the same 
channel is generally below an ap­
proximate value of 20 to I before 
this type of interference becomes 
bothersome. 

Practical service treatment of this 
form of interference is effected by 
( I ) Reducing the low frequency 
response; (2) Limiting the sensi­
tivity of the receiving instrument, 
and ( 3) Using a directive antenna 
system. 

X. Adjacent Channel Beat 
This type of interference occurs 

from the mixture of two signals 

Both Aviation and Regular Broad­
cast Can Be Received 

A highly-efficient portable radio 
receiver which receives such im­
portant aviation information as 
CAA weather reports, radio range 
courses, and airport control tower 
signals, in addition to standard 
broadcast programs, has been an­
nounced by the Aviation Radio Sec­
tion of the RCA Manufacturing 
Company. 

The new receiver, housed in a 
sturdy two tone airplane fabric cov­
ered case, is equipped for three-way 
operation - on self-contained d-ry 
batteries, in a plane, or from an A C 
or a DC electric outlet at home, in 
hotels, etc. List price is $3 9 . 9 5, less 
batteries. J.t is designated as Model 
AVR-102 . 

Static Limiter Reduces Interference 
Unusually sensitive and selec­

tive for a portable receiver, the unit 
has a 6-tube, 2-band superhetero­
dyne chassis equipped with a built­
in static-limiter switch to bring in 
weak signals above stormy noise 
levels and to reduce possible engine 
interference. Its many other fea ­
tures include tuned RF stage, high 
antenna sensitivity, and 3-gang con­
d enser to provide freedom from ad­
jacent station interference, rubber 
mounted chassis to withstand shock 
and vibration, and built -in loop an­
tenna. Unusually good tone is pro­
vided by a large permanent magnet 
dynamic loudspeaker . 

The new RCA portable avia­
tion receiver. 

When used in a plane, the A VR-
102 is ready for operation when 
connected to the ship antenna. A 
convenient jack is provided for 
headphones. The inexpensive, easily 
installed dry batteries provide for as 
many as 200 hours of operation. 

Rugged Construction 
One unique feature of the receiver 

is the rugged new metal speaker 
grill. It is designed and stamped for 
efficient acoustic response and fin­
ished in burnished bronze. The case 
is covered with two-tone airplane 
fabric. Rubber feet are provided for 
the bottom of the case. 

A simultaneous radio range filter 
is available at $4.95 (plus installa­
tion). This permits clearer recep­
tion of weather broadcasts and 
other voice transmissions without 
interference from the radio range 
signals upon which the voice trans­
missions are superimposed. 

which differ in frequency by an 
amount which is within the audi­
bility range. Under the American 
system of broadcast channel alloca ­
tion, stations are assigned frequen ­
cies differing from those of other 
stations by zero kc., 1 0 kc., or some 
multiple of I 0 kc. Therefore, the 
governing factor for this type of in­
terference is the I 0 kc. channel 
separation. Thus, when a desired 
and undesired signal, differing by 
an audible frequency of ten kilo ­
cycles, enter a receiver under con­
ditions which permit both signals to 
appear in the receiver output, the 
reproduction will include not only 
both programs but also a steady 
whistle or beat note at ten thousand 
cycles. In order to reproduce this 
frequency, the acceptance of the 
1-F system and the audio fidelity of 
the instrument must be sufficiently 
wide to pasa the second signal and 
give appreciable response at the 
beat produced. Since the beat which 
is preaent, is in the form of a con­
tinuous note, it is somewhat more 

(Continued on Prige 7) 
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INTERFERENCE AND HOW IT 
AFFECTS RADIO RECEPTION 

(Co11ti1111ed frQm Page 6) 

objectionable to the human ear than 
random interference from the music 
or speech modulation of the adja­
cent channel. 

Most receivers suppress the 
I 0,000 cycle beat from adjacent car­
riers either by limita tion of fidelity , 
high degree of selectivi ty, or by de­
sign of the loud speaker unit to pre­
vent its reproduction of such a note. 
Filter circuits having sharp cut-off 
below I 0,000 cycles are sometimes 
provided in high-fidelity receivers 
for elimination of the beat. A very 
effective means of accomplishing 
the same end is through use of a 
tertiary circuit, consisting of a par­
allel-tuned coil associated with the 
loudspeaker matching transformer. 
This coil is tuned to a frequency 
slightly below I 0,000 cycles and 
gives a sharply defined attenuation 
and cut-off of high frequencies. 

High-fidelity receivers usually 
contain a control for reduction of 
selectivity which makes possible two 
degrees of fidelity . Where interfer­
ence from an adjacent channel beat 
note exists this contro l may be re ­
duced to effect its elimination. Tone 
controls also, are normally included 
on modern receivers and are ar· 
ranged to reduce the audio response 
at the higher audio frequencies, in­
cluding the possible I 0,000 cycle 
interference. 

Under ordinary conditions, the ten 
kilocycle beat is not frequently en­
countered, since the receivers sub­
ject to this interference are usually 
in the higher-price brackets and 
elaborate filter protection is justified 
in the orisinal design. When en­
countered, however, there are two 
methods of treatment; the one being 
suppression of the adjacent channel 
causing interference with a sharply­
tuned wavetrap; and the second, 
reduction of the high frequency re­
sponse in the audio system of the 
receiver . Precise alignm8nt of the 
receiver may also be beneficial. 

XI. Monkey Chatter 
I 

When two signals occupy adja- I 
cent-channels, separated as to_ca.r­
rier frequency by 1 0 kc., the 
side-band frequency of one station 
is very close to the side-band fre­
quency of the adjacent station. If 
either station is modulating more 
than 5 kc. of audio range, the two 
side bands will overlap. In such a 
situation, if the sid" band of one 
signal enters the second detector 
stage along with the side band and 
carrier of the other signal, a pecu­
liar combination of frequencies will 
result . The most troublesome fre ­
quency formed by this combination 
is that which is produced by the dif­
ference between I(:) kc. and the 
modulation frequency involved. For 
example, if the case is taken where 
a 3000 cycle note is modulating the 
adjacent undesired channel, it will 
produce an inte rfering side band 
which will be superimposed upon 
the desired signal as a 7000 cycle 
note. That is to say, the side bands 
of the adjacent channel station form 
a difference beat against the carrier 
of the desired station, or the one to 
which the receiver ia tuned. Tl.is 
beat will be in the audible range and 
will have the character of .. inverted 
speech ... This m eans that modula­
tion on the interfering station of 
low frequency will create an audible 
signal of I 0 kc. minus this fre ­
quency, or a resultant high fre ­
quency. High frequency modulati_on, 
conversely, produces a low fre­
quency audio signal. 

Since this interference is an in­
version of the a djacent channel 
modulation, it appears as an unin­
telligible mixture, commonly termed 
.. monkey chatter .. . Receiver selec­
tivity discriminates against this type 
of interference. It is also limited by 
proper restriction of the high fre­
quency audio response. The selec­
tivity ahead of the second detector 
is, of course, the principal factor in 
preventing response to the adjacent 
channel modulation. 

"Higher fidelity" receivers are 
generally the only types affected by 
.. monkey chatter" and their circuits 
are designed to afford the necessary 
protection against same. A sharp 
cut-off filter circuit included in the 
audio system is common practice in 
the design of high fidelity instru­
ments. Provision of control fo.r the 
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high frequency end of the audio 
band and the broadness of J-F tun­
ing is also common in h igh fidelity 
design. Over-modulation of the ad­
jacent channel station accentuates 
the interference due to " monkey 
chatter" · because of the higher fre ­
quency side bands which are gener­
ated by such over-modulation. 
Over-modulation, how .. ver, is an 
unusual condition and should not be 
investigated as the most prominent 
cause for this type of interference. 

In general, "monkey chatter" in­
terference will be more prevalent at 
more points on the tuning scale in 
localities where the number of pop­
ular stations is limited, and where 
such stations are at relatively great 
distances. In metropolitan localities 
there is usually a fair assortment of 
popular stations, their field strengths 
are relatively high and the adjacent 
channels are of little importance. 

Editor's Note:-A summary of 

the eleven types of interference 

discussed in the foregoing article 

has been prepared in chart form 

by Mr. Zaun and appears in the 

Reference Data on page 8. 

RCA ALLOCATOR VALUABLE 
IN SHOP & FIELD 

(Conti1111ed from Page 1) 

a necesaary adjunct to their shop 
equipment, not only because it is 
convenient to take out, but it holds 
its own as a shop oscillator on those 
jobs where the push-button fre ­
quencies are required. It supple­
ments their present shop oscillator 
equipment in the same way that a 
set of socket wrenches supplements 
an adjustable wrench. For the usual 
frequencies, that are used many 
times a day, the Allocator saves 
them much time b ecause with the 
push of a button the frequency is 
there. It is also more accurate be­
cause when one is in a hurry their 
tuning of an adjustable oscillator is 
liable to be a bit sloppy. So for 
the usual frequencies the y use the 
Allocator and for the in-between 
frequencies, short wave, etc. they 
use the larger adjustable oscillator 
such as the RCA Signalyst or Model 
167. These men find that such a 
procedure saves them much time 
and helps them to turn out more 
work each day. 

CHICAGO PARTS 
SHOW WILL DRAW 
TRADE TOGETHER 

RCA Will Bring Surprises with 
New Test Equipment 

June I 0th is t h e day all parts 
jobbers have circled on their calen­
dars. On that day the Chicago 
Parts show will open and they are 
eagerly looking forward to the date, 
trying to anticipate what the vari­
ous manufacturers will have in store 
for them. lt is well known that the 
Tube and Equipment division of the 
RCA Manufacturing Co. has many 
things up their sleeve that they in­
tend to unveil at the convention and 
this knowledge is keeping everyone 
on their toes with suspense. Many 
new and improved devices have been 
promised and the displays will be 
overflowing with equipment that will 
make the radio service man's work 
a pleasure. 

Field is Broadening 
As the service man's field of 

activity is rapidly expanding into 

7 

other fi e lds, such as industrial. police, 
aviation, etc. RCA will intro.luee 
many new devices for specialized 
activities. There will b e special de­
vices for test ing a udio systems, de­
vices for checking in the re gion of 
ultra hig h frequ e ncies such as FM 
and Television frequencies, n ew and 
improved equipment for ch ecking 
circuits, tubes, component parts, etc., 
and other new d evices too numerous 
to m e ntion. These, in a ddition to the 
usual round of equipment that are 
standard in the line, will make a dis­
play that will deli ght the heart of 
any service man. 

Gains Made Each Year 
Aside from the n ew and improved 

e quipme nt, test equipment prices 
have b een continua lly going down 
year after year. Now it is possible 
to get test equipment far superior to 
the best obta inable a few years ago 
at prices which are much less . This 
is the result of careful planning and 
making the fullest use of the latest 
m a nufacturing e quipment and meth­
ods. Dist ributors who attend this 
convention will be able to bring 
home to their customers the latest 
and best, plus a better understand­
ing of their applications. The RCA 
line will be mate rially enh anced by 
new additions and it will be de finitely 
worth ones while to be on the alert 
for these innovations. 
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REFERENCE DATA 

(cut on dotted line and file) 

POSSIBLE SOURCES OF INTERFERENCE 

Among Stations on New Frequency Allocations 

May, 1941 

A. IMAGE RESPONSE D. SECOND HARMONIC OF 1-F 

Locality 450 Kc. 1-F I 455 Kc. 1-F I 460 Kc. 1-F 465 Kc. 1-F 

BostoD. 
Mase ..... . 

Charleston. 
W . Va ..... 

WCHS-580 
WGKV-1490 

New York I WEAF-660 I WMCA-5 70 
City ........ WQXR- 1560 WHOM- 1460 

Omaha, 
Ncbraaka . 

~:;cy=;k ... 

w::h~~~· .... 

WOW-590 
KONB-1490 

San Antonio, I KTSA-550 
Tcus . .. . . ... KABC-1450 

WEEl -590 
WMEX-1510 

WSYR, 570 
WOLF- 1490 

WMCA-570 
W C NW-WWRL-1600 

----1 I 
KH0-590 
KGA-'J510 

B. DIFFERENCE COMBINATIONS 

Boston, Maas . ..... I 

Chicago, Illinois .. . I 

Detroit, M ichigan . . J 

Fort Worth, Texas . I 

I Los Angeles, Cal. . · 1 

Minneapolis. Minn.I 

445-4H Kc. 1-F 

WTAG-5110 
WBZ-1030 

WCFL- 1000 
WHFC-1450 

WWt950 
WMB -1 400 

WBAP-820 
KFJZ-1270 

KECA-790 
KPPC-ll40 

KMTR-570 
KFVD-1020 

WCC0-830 
WTCN- 1280 

455-465 Kc. 1-F 

WBBM-760 
WSBC-WEDC-WCR W-1240 

KHJ-930 
KGER-1390 

Locality 

Johnson City, Tenn . . 
Flint, Mich ..... . 
Greeley, Colo .. . 
Oakland, Cal.. 
Denver, Colo ... . 
Meridian, Mias . . . 
Scranton, Pa .. 
Iowa City, la .... 
Richmond, Va . . 
Vancouver, Wash .. 
Sherman, Texas . 
Little Rock, Ark . . 
Shenandoah, la . . 
Spokane, Wash .. 
Vermillion, S. C .. 
West Lafayette, Ind. 
Atlanta, Ga ...... 
Providence, R . I. . . .. ..... . 
Fairmount, W. Va. 
Vinlia,Cal.. . .. 
Loo Angeles, Cal. . . . . .. . .. 
Pocatello, Idaho .. 
Buffalo, New York .. 
Frederick, Md .... . . 
Jacksonville, Fla .... . 
Oklahoma City, Okla . . . 
Stevena Pt., Wisc .. . .. . 
Quincey, Ill .. . ....... . 
Paterson, New Jersey . 
H1D1tin1ton, W. Va. . . ... 

900 Kc. 
450 Kc. 1-F 

Canadian 

910 Kc. 
455 Kc. 1-F 

WJHL 
WFDF 
KFKA 
KLX 
KPOF 
wcox 
WGBl-WQAN 
WSUI 
WRNL 
KVAN 
KRRV 

920 Kc. 
460 Kc. 1-F 

KARK 
KFNF 
KFPY 
KUSD 
WBAA 
WGST 
WJAR 
WMMN 
KTKC 

930 Kc. 
465 Kc. 1-F 

KHJ 
KSEI 
WBEN 
WFMD 
WJAX 
WKY 
WLBL 
WTAD 
WPAT 
WSAZ 

E. SECOND HARMONIC OF BROADCAST STATIONS 

Locality 

Bangor, M aine ....... . 

Interfering 
Station 

WLBZ-620 

Station Affected 

WABl-1230 +1 0 

NYC- Newark .... I WABC-1180 
WBBR-WEVD- 1330 

W AA T -970 II Knoxville, Tenn ... . . . · I WROL-620 I WB I R-1240 
WBBC-WLTH-WVFW-WARD-1430 I 

I I Los Angeles, Calif . . .. . KFl-640 
KMTR-570 

KFOX- 1260 
KRDK-KFSG-1 150-10 WNYC-830 

WNEW-WHBl- 12110 

Portland, Oregon .. 

Philadelphia, WIP-610 
Penna . ..... . .... KYW-1060 

WPEN-950 
WDAS-1400 

San F rancieco, Cal. I KG0-810 
KYA- 1260 

Spartanburg, S . C .. WSPA-950 
WORD-1400 

St. Louie. Missouri . 

Seattle, Wash ...... KOM0-950 
KEVR- 1400 

I II Phoenix , Arizona ... 
KGW-620 
KWJJ-1060 II C hicago, Illinois . 

Washington , D . C .. 

----------------11 New York City .. 

Tampa. F lorida .. .. .. . 

KTAR-620 

WMAQ-670 

WMAL-630 

WM C A-570 
WEAF-660 

WOR-710 

WFLA-620 

KPH0-1230 - 10 

W CLS-1340 

WOL-1260 

WOV-1130+ 10 
WBBR-WEVD-1330 - I 0 

WLTH-WVFW-WBBC-WARD- 1430-10 

WDAE-1250-10 

F. FUNDAMENTAL (1-F Code only) 
WEW-770 
WIL- 1230 

Locality 

Brooklyn, N. Y .......... ................. . 

Call and Frequency 1-F Affected 

450 

c. SUM COMBINATIONS (1-F does not affect) 
New Orleans . . . . . . ....... . .....•.•. . . . . . . 
New London, Conn. . . . . . . . .. • . ..• . ..... 
Duluth, Minn. . . . . . .. .... , ...... . . . 

WNY-442 
WNU-448 
NBL-450 
WRL-454 
WH0-454 
WLC-454 
WCY-454 
WN0-454 

WMH-454 
WBL-454 

450 - 455 
.:450 - 455 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 460 
450 - 455 - 469 
450 - 455 - 460 

Locality Station plus Station gives Station Mackinac hland, Mich .. .. .. , .... .. . .... .. . . 
Rogers City, Mich .................. . 

Boston, Maas . .. . . .. WEEl -590 WHDH-850 WAAB-1440 Cleveland, Ohio . . .... . .. .. .......... . ..... . 

!Chicago, Ill. ........ WMAQ-670 WGN-720 WGES-1390 
Alpena, Mich ...... ..... . . . ......... . . . . 
Baltimore, Md .............. . ..... . 

WMAQ-670 WBBM-780 WHFC- 1450 Buffalo, N. Y . ......... . ..... ... . . . . . . ... . 
Chicago, Ill .......... . .. . .. . . ......... . . 

Kansas City. Mo ... WDAF-610 KMBC-9llO KITE-1590 Frankfort, Mich ....... ...... ...... ... ... . . 

New York City . ... WEAF-660 WJZ-770 WBBC-WL TH-WVFW-
WARD- 1430 

Ludington, Mich.. .. . , .......... . . . . . 
Seattle, Wuh ......... .. . . . , . . .. .. . . .. 

ol WEAF-660 WNYC-830 WCNW-WWRL- 1490 

WMCA-570 WJZ-770 WBBR-WEVD-1330 + 10 

Cypress, Cal . . ................... . .. .... . 
Edmonds, Wash........ . ...... . ... ..... . . 
Mussell Rock, Cal.. .... . ................. . . 
Sherwood, Ore.. . . .. . . . . .. . 

WG0-454 
WFK-454 
WLD-454 
KPE-460 
KSM-460 
KSA-460 

KTK-460 
KKB-460 
WSC-462 
NPE.-464 

NPW-464 
NAR-464 
NAM-464 

WHM-468 

455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 
455 - 460 - 465 

WJZ-770 WNYC830 

WOR-710 WJZ-77G 

WMCA-S70 WINS.1000 

Spokaae, Wu ... . . . . J KHQ.190 Kl'PY-910 

WQXR- 1600 

WCNW-WWRNL- 1490 - 10 

WHOM- 1560 +1 0 

KGA-1510 

Tuckerton, N. J . ....... . ............ . 
Astoria, Ore.. . . . . . . . . . .. .. .. . . 
Eureka, Cal.. .. ........... .. . ... .. 
Key West, Florida . 
Norfolk. Va ... ... . 
Baltimore, Md.. . . . . ... .. . . ... . .. . 
Amaganaett, L [. (Sayville) ...... . .. . .... . . . WSL-474 

460 - 465 
465 
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' Club Special It OPERATING THEORY 
OF VOLTOHMYST IS 
SIMPLY DESCRIBED 

aid the understanding of the circuit 
operation. In each diagram, only 
the circuit arrangement for that par­
ticular application is shown. All 
parts not contributing directly to 
the circuit explanation have been 
omitted. For instance, the power 
supply, screen and suppressor grids 
of the tubes and various resistors and 
condensers which have been in­
serted to reduce surge s a re not 
shown. 

is introduced between the two ~rids 
at point X so that the V-1 gricl is 
more positive than V-2. This will 
cause the V-1 side of the parallel 
circuit to have less resistance due 
to lowering the plate resistance of 
V-1. Consequently, more current 
will How through this side of the cir-

Electronic Circuit Output Limited 
to Protect Meter 

There has been a certain amount 
of conjecture about the basic prin­
ciples of the Junior VoltOhmyst. The 
following discussion will attempt to 
clarify the fundamentals underlying 
the various functions of this unique 
instrument. The accompanying 
schematics have be1m simplified to 

ll()UAli r 

"" IHAWm 

Balanced Circuit Used 

V· I 

R- 27 

+B 

3.2 VOLTS I 
3bV 

l 
v-21 GAIO 

x 
sov 

1 
-B 

Figure B 

'Specially lovely Evelyn Lunne 
ainga on NBC'a Breakfast Club. Figure A 

To get a general understanding 
of the circuit, refer to Fig. A. This 
shows the circuit for voltage meas­
urement. Assume no voltage be­
tween the probes indicated on the 
left. Under these conditions, the 
tube grids are at the same potential 
and as the circuit is entirely sym­
metrical there will be no current 
flowing through the meter. This is 
perhaps better shown in Fig. B. The 
two parallel tube circuits will be bal­
anced and as the tube plates are at 
the same potential, no voltage will 
exist across the meter. The tube 
grids are shown connected to the 
bleeder on the right. The bias volt­
age of 3 .2 volts will exist between 
the cathode and grid. With equal 
conditions in both sides of the par­
;:il lel circuit containing the tubes, 
equal current will How in both sides. 

Suppose that an unknown voltage 

cuit, some of which will come 
through the meter and produce a 
deflection of the needle. The condi­
tions will further be upset by the 

May, 1941 

CA 
Q) 

:s 
Q) 

E 
&: 
B 

< 'E 
ffi "' :!E ~ 
o= z ftl 
LI.I ,.;­
::c c 
A. .!! 
LI.I~ 
(.) f z A. 
LI.If a:: G.l 
LI.I .c 
~ :t 
LI.I ~ ... ~ 
z~ - ~ 
o= -< 
Q VI < .. 
a:: ~ 
LI. ·; 

o~ 
(I) a:: 
- Q) (I) Q, 

~~ 
< ~ 
z 5l < :::s 

ftl 
(.) 

.: 
G.l 

t 
I! 
ftl .c 

(.) 

~ :s ,, Cll 

.:l E 
"' QI g:, D: 
.. Cll 
:I~ 

II) ·5 
II) 

... 
c 
GI 

~ 
II. 

f 
Cll 
.c 
;: 

~ 
QI .::: ,, 
QI QI 
~ ... 
QI ~ 

D: ~ 
l t( 

~ 

5! 
:I 
ca 

C,) 

... QI 
• u 
.. c 
Cll QI ..... 
~ GI ca ... .... 
ca II .c ... 

C,) .E 

8 ... c 
0 Cll 
Cll .. 
a. .:! 
:io.. .. 
I- .:l 

c 

. ., 
c: .. 
0 

-~-5t..t.: 
~a...! 
.. c: 
.§ ~~ 
.., c: .. 

]~~ 
c: .. 
·;; c5 
... 0 
-o · -
~ ~ ~ 
::J·- ro 
~~e:i: 
.. .., u 
.b ' bo ..,-o .. 
~ ; 2 

e;i:co< 
~~u 
~~o::: 

--§, uo 
:.c~g 

.... o~ .,.,.,o 

., ..... o 
c:-"' 
cnd-
.§~fl 
..... - ·-
~ >. · = 
l.IJ,~ · ~ 
u .s> 
cc.~ -c 
bO> vi; 
c: c: ..0 
0 . 0 
.... -o · - .... 
~~~~ 
o..nci1 ~ 
~o ~ ~ 
u-o · -~ cO U 
~ ul:l..~ 

§ B 5 .~ 
c ~ g. a 

-0 ~ ~ . : 
~-0'- u 
'§ ..:~~ 
·- i... ·;:: cd 
-...c:~ E 
-5-o oJ"t:: 
·- :l u c. 
t3:..r:; .. 
- c:s-o c 
- II) OJ c 
-- +.I 0. iLJ 

~·~ . § ~ 
i:: . .... ~ .µ 
0 u 0 c 
~lf~ ~ 
"bBe; ~ 
g. ~N ~ 

U1..0 -- u 

(..L. 

>< 
"' 
~ 
c: 
tJ 
::l 
O' 

~ 
cd .~ ...... 
cd ~ 

-;; -0 
c: tJ 

. ~.;; 
,,, tJ 

""-0 c:.., 
0 > 
.t:..8 en .. 

' 0 u ... .., 
.. -0 
... tJ 
0 c: 
.., .3 

-;::; 
.. c: 

· - u"" 
ii .§ .., ... 

~~ ~ 
E·~.~ 
B-o t: 
tJ c:.., 

J: 0 u 

I.LI 
I.Lien 
CJZ <o 
~~ 

0::: 

-0 ' c: .., 
oO::: 
u ... ~ 
"'C 
c: 

• 0 . 
C·- .u 
0 .u · -·.a !? 8 ....... ... ·-.. 0 u 
0 ..... -c 
;;1r~ 

1'l § b 
::l ... " 
~ o.'§ .. ~ .::; ....., .5 
~ ~.~ti.: 
(d cd c: I 

e:i:e:i:r-;; 
26:1~ 

" u 

'i 
.. 
"" . § 
e 
" c. 
0 

c: 
·~ 
t! 
~ 

0 

t' ·;: 
:gu..: 
>..!. 

0 
c: 
,,, 
<U 
0 

" 
t' 
·;; 
.B .., 
-.:; 
en 

>. 
"'C 

0 

" ..c . ...... .., u c..., 
::l\:!:: 

en'" 
,,, "" tJ c: c: . -

:.0 E 
E 5 
o~ 
u 
c:Oi 

.9 c: ... .., 
'" E "1 .. 
~-o 

0 c: 
:> 

u~ 

·g sei: 
"' ... ' 
i:; .. -... _ 
~~ g 
-o o ·c 
c: ::l 
0.;:: c. u ... ., 
u ·-

Ofl ): .. 

c: .. ' 
~.5:; 
): >..J:: .. 
..,..r: .. 

-;:; .. 
.!? §"' . 
~-~ ~~ 

.::i c­
u .,, v OJ 
c: ::i..J:: 
>i cd O" +.I -0 ... ~ 
E bll..!:: 

0 

~ . S u·2 
~ § E o 
"""""' ..... ~ E 

u 
Zl..L. 
0-!. 

~~ 
~ 

~ 
REFERENCE DATA 

(cut on dotted line and file) 

(..L. ... 
' c: - .., 

BC§ 
~ 

~ ~ 
C:(..L. 

~~ 
.. c: 
o .5!P 
>-.. '1' 
e;i:~ e 
· ~c;\ E ro -· -
2 a.·§ 
l3 b Ci 
0:: ~~ 
~ .. 0 
~):.£ 

E 
0 
u 

0 
c: 
.g .. 
u 

2 
... 
:l c:., 

c: ., 0 
:l 'Z ... .. .. ~ 
~~ ., u ..... 
0 " Uc 

I >i I • 

~vl3 5 
~ ·Ei E" ~ 
13-! ·- ~ 
...... ~~"' 
§-o -- c: 
·- c...c c - .. " 
-£:3~~ e; g.t:i: ,., 
~~ 5 5 

- ::l . ....... O"' 
~o . s :::! 
C-0 ed._ 
0 .. "" 
t;~Lt.. ~ 

....l!it eo:I...!,-

[.~~~ 
~ ·Ei :2 ~ 
c;_c 
c: u 
~~ ..... 
"' . -0 u 
0"" u c: .. 
c. ~ . 

:.C l..L. E 
.. ' tJ ,_.., 
0 ., 

"Z .5 ~ 
8 ~~ 
~5-
- ::J 0 
.. O' ... ·-.., u ...... ... ~ ::l 
8 ""c. s·=·= 
di .S 
c-o . 
·- ~ -g 
.;::): .. 
-~ E;:: 

0 

i .s-g 
~ ~ ~ 

:a t; g 
.. c:.., c . .... ::J 
::J >i O"' 

~ -~.!: 
0 c:): 

Z !L.S? 

'-';-1.J,J 
-en 
1-Z 
u O 

~~ 
Ci~ 

. c. . 
c: 0 c: 

·.3 _g ·.3 
~.~ ·~ .,.,-;; .., 
c: ' .., 

· - U M 

~c::: .8 
... ~ .. .., ,...,_ 
c- :-a 

- ~ ci. ~ 
0 _g 8 
c.~ ::l 
.. 0-0 

:s~ 
> ·.z::z ..-.. ........ 
~ c: .._ 
~~ ·~ 
-..-..~ -N ·-~~u 

... 
<U 
c. 
0 a. 

0 ., 
-.;; 
c: 
"" ~~ 

en 5 .., ... 
~.5 

.;:: .., 
): ~ ... ,., 
0 u 
,., c: - .., 

-;; :> 
... O' 
::l " 

0:::--= 

..... 
c: .. 
c:..r: .., 
c: c: .. --
0....c: 

_g ·C 
.;:: 

~B .. 
~= ::=: u 
~~ 

"'C"" 0 c: 
] · ~ . 
~ J: -~ 
c. c: 
::i ~ o 
vi~ E 

....c::: ' c >i 
.~ :::! 0 ~ 
~ GJ "'-" -0 .;:: c: c: 
v ,µ~ 8 

:E ~ ~ ~ s ·u .... 
0 ~ 0. 0 
U-0>.+-' 

E= 
~ o..~ ~ 

' §~ [-o ci. 
§ §,w :'.!J 
~ · w ~o 

.... ~~ · B ~ 
B ~-::: ~ 
~ .... 13 ~ 
·;:::; 8 ·= g. ~ 
o~ 5-..£ t: 

.., ., ' 

~~l 
): ""'" ·;;;..n 
... -0 ......... 
0 ., "' .;:: .. ...,,, 
~ u c: 

-0 .. 
~ ..... 

0 0 "' 

c-5.s-c 
-~ ~ .g ; 
0. · - ...0 

~~ 2-~ 
o::S~u 

en 0::: u 0 
- 1-5 (..L. ::s 
;:EO...J 
~ u 
~ ~ 

t1 :-g ~ 
c ~ ~ · c 
tJ .., .., 
.u > 0.. ...... ; ·z ~ ~ 
-c~.uc 
c~ v·­
cd v > .._ 

LL. .... cd 0 
0::: 0): .., 

o . ~=;§ . 
btl fl) ~ ...... Lt.. 
c OJ c 0....!. 

· - u _ 
~ ::J >.+-1 
~13 ~ ::l] 
zo:: -- ~cn 
>. ...-.. O"' ...-.. 

..ON . OJ....,. 

~ -- ~..=: --

12 BB~ 
u·3; u ·9 
...-.. ~ c~ 
- · -"'- ::J +.I 
-- u 0 +.I "" 

~ e .., 
c: .., 
"" ,,; .. e .. 
c: 

.~ 
8. 
Ii 
~ 

i 
" .., . ...... 
'§ .8 
::. !! 
"".., c:-o 

·s= +.I .. ,,, 
..r:._a 

~o 
"'C-o 

0 :l ... .;:: .., .. -e ,., .., ... 
§":~ en ... 

"".., 0 c:..r: ... 
0 ...... 

b ;: ~ 
II) OJ · -

~ · ~ ~t..r.: 
+.I U .... I 

._ ~ c­
o · - .,, -..r: ::l 
~~ ·i.g 
~...!.~a 
C"' o · - "' 
~~ · § ~ 
.5 ~ca 
~ ~.g 8 
~ c ~"' 
~ ·~ ~ E 
·- !! ): 5 0 fl).....,._ 

.. u ..... . ;:::; 

.. u 

e 1l c. 
8 c: 
.., 0 ., 
"' ... ""E . ~ s ~ t; 

.;:: :3 
~ 3=; 
·- c >i .;:: o-e:i: ·;::;-;; 

z 
0 

~ zr..r..1..L. 
aiO..!. 

~ 

. ~:-g .... 
2 5 
<~ 

~] 
.., 0 

::) ~ 
~ ::i 
N-0 

'-:'~ . 
~~~ ;.: ..._ _ ....... 
~ 2!] 
8.~~ 
... c:...-
~I'd-

:-:: v . 
(..L. > _,. 

~~~ 

i;. 
e .., 
c: .., 
"" ,,; .. e .. 
c: 

.~ 
8. 
Ii 
~ 

-0 . 
8~ 
""~ 
:: (..L. 
0 ' -so::: 
~:: 

0 
~..r: 

~~ 

~N 
c: ~ ., 
... "° .., c: .;:: , _ ... ...,,, ..,_ 
c..~ 
::l_;:: en., 
' ... ., c: 0 

0 ::l 
GJ - td c:..r: c: ,., ... c: 

-0 """ 0 c: ... 
~ b; ~ 
J: : c:;.: 
-: ~~ti 
u- 0): 
>:-: II) 0 

·u ~ ::: o. 
u 0 .. 
:::! 0 bO'> ... c: 

0 ~;.g_ § 
§1:1 g ·: 

·~ ~ u·e 
. .... +-''"(; fl) 

~~ ::J; 
o::·u~t: 

' "" ... .., c: .. 
-0 ·-
~ ~~ a 8: ~ 

'D ~ O" a. :.a~ 
nl c bO 

c .2 .5 
~ s ~ d 

- (I) cd s:; ... .;:: 0 

:.213 u -g 
~·~ 8 ~ 

I.LI 
zO:::z 
>-Oo 
o~i--o l-
o::: -< 
u.i-Ci 
t:i~< 
:CO~ 

c .• -0 

·~~~·~ .. .., 
+.I .... i...-o 
(I) OJ u iLJ 

.8 ~ - ~ ~ 
~ 0. g f;t ri 
c .... OJ iLJ b(') 

B~ ;;-of? 
~ti: e:i: '."§ .:: 
c u...C: ~ 
~ r:::;·;,U1 t.::: 
c -- ed ..._._ 
.. 2::!:-0 
.S~.oer: ~ 
c...o u . ·c 
~ 50:: ~ · ~ 
~ b~ 5-o 
;; ~~c:; 

e:i: ·:;;-= .. -0 
- ::J --. bO cd 
- cdrt"\ c OJ ._.. U "-'· --

t' 
"' > 

0 
t' 
' 2 
·o 
> 

.,; 

~ . .. ,,, 
c § .. . _ ...... 
~~ 
~~ 
... 0 
<U ... 

::E~ 

-o ~ oo~ 

B~.5~ ·e . ·= . ui 
;.: J5 ~ ~15 
...c: ::J-0 "' ::J 
+.I .... c +.I +.I 

· -+.I cd fl) 

~ ~ ..n-o:l 
- \-C .~ ~ 0. 

:::::.0 ~.a·= 
..i~ ·u~s 
~J::-2 !'d ~ .... cd .... v­
u M>...c: ..n 
g- ~ 13 -~ -~ (/l)·z ..n ~ td 

-0~8.-g> 
;~ ~ -~ g 

u... g-s 8-5 
0::: · - ., --
1- 8t3: ::l e:i: 

t)D I I bl) 
c s:: iLJ c 

·- 0 .... · -... c: -"' 1 ca.]t? 
-0 c +.I c 

E~O ·~ 
· - u c ~ ...... v 

.9 c 5 t: 
.., o E'"""' . 
~·~~-g 5 
btl~ v rd~ 

· §']5§-~ 
~·5 .~~~ 
B.,, 8 o. =' 
c._ i-. .... ct1 ·- o·u 0 c: 
~.... ··· -
§ · ~ 5 ~ ~ 
~ 5~ · E1_ 

..'.. c . 

.. "c: ..,.;:: 0 
8: ~·~ 
"'-o ~ 
~ " ~ 513 
§ t", ·= 

·z~ ~ 
'" u-0 ..... 
.,_o 0 

-0 ... 
c: .5-o 
0 " 
~ gf § 

Cl)·- +.I 

Z I 
0 0::: 

enf:~g; 
<Sj~w 
~::i-u 
Uojitu.i 

0 0::: 
~ 

l 

u ~ ~ 8 
§ ·3 l'd'-

-a, ""gt:i: ~ 
" 0 c: 
B~ -~~ 
-0 §~ .. 
~ E g. 
uCl<i:_g 

~N~ .... oJ 
--~c u ... .., c: 

~ ~ ~C§ ~ 
0 ::i::J ~ 
o.~ _._ :;;-_!! 

+.I ..nrt"\ ._.. c 
cW OJ -- · -

-5 a . E 
.. ::l 

~i~~ .§ 
U1 5:-s?!:l .s 
S to1; E 

• "' ..J:: "' .., ... c c . .... 
. ~:..:: ): 
~ ~ ., .. .., .., 
~~~ 
~ 8.jl 
0 .., u 

b ·= >i fl)~= 
>i c ~ 

::; ~ ~ 
::l 0.., 
"' uCJ ::l ... c:.., . 
::i..r: ... 

._ ~ ; 
~:£~ ~ 
+.I td v OJ 
·- ·- i......c: .5 ~ 0. ~ 

:; ~ ~ ~ 
~ 

-0 
.1:: . 
u c: .., "" \:!::: ' -.. ~ 
..,-o ...... 
.. 0 

~~ " ·-.?: .:: .., ... 
u u .., .., 
'"u 
~"' 
o~ 
., 0 

.., "' c. ,,, ,., " 
~~ - .. 
<"" 

c: •. 
·~ ~ ~ 
. ~.:..: .a 
-0 .., u 

~gE u..r:., ... c. 
.., u 

-o""ii= c: ...... 
n; ui"~ 
. 1'l E 

~;.:a; 
.~ t; "i: 
): ~ ~ 

.§ ~~ ........ 
u 0 

B E-o 
CL.§ ~ 

' ... 
-"' u u..r: ..... 
.A 0 

c: 5 ·-" ~ ;;: 

~~ 
.§~ 
... 0 
!! c: 
,,, 0 ui 

-0-0 c: 
c: c: 0 
o :; ·z 
u 0 .. .., ... ... en .. .. 

0 
51-0::: 
-...Jw eni-<> 

~~ZUj 
0:::5~u 
Uo~~ o>< ... 
~Ul 

.., 
u 

-5 
~ 

.; ~ 
c:""' c: ~ 

.1:: • c: ... .. ~ 
c.~ 
0 0 

~ -~ o.:: 
ILJ .~ > ,,, 
·z 5 . 
~(I)~ 

~ g 8. 
<J-0 .. 
,,, tJ" 

;:J 0::: ~ 
~~ "' 
-N .. 
~~..o 

~ ~ '= ... > .. 
0 <>..r: ., ... u ., " cd...c: ILJ...c 
~e:i: ~bj, 
..0 "' c: .. " fl) • m: .... 

::J c 0 "t: 
.. 0 "" 5 s ·z § . 
o ,:g .z~ 

.!: fl) f?~ 
v bl> II) .... 

+.I c 0 cd 
2 0 ): c. c !:1.., E 
~..:o s .. 0.," " - ... .... +.I td cd 

td 5 ~v 
..:: E ·:;; c: 

-0 c: .. 
t' 

:~ 
c: .., ., ,; 

.;:: ~ 

.!!!'~ 
.;:: "' .., 
-5 ... 
·~ ~ 
., ..0 ... ...,,, 
.., " .::-o .., c: 
~~ 

0::: :l 
• c: " ·­.. 

.;:: ,., 
U-;:; 
<>.;:: 
E.!!!' .. _ 
., "' 
.8 ,., 
-0 b 
~> 

·;; ~ . 
:;.c: ~ 
c~ 5 

·~;.a g. .. .., 
~~..!:: 

""O_o ... 
c .~ e_. t:: .., .., .. 

enc: u 

~~.~ 
~~~ 

-0 ... 
... c:"' 
0 ::l-o 

~· ~. ~ 
>~ ~ 
; ~"'O 

..0 0 
....... 5 +.I 

B-o-o 
+.I .... OJ 
::l"' c: 
r' OU ::l 
µ..,_;:: ... 

I-

~ co 
~Q 
<z cnz 

5 

~ti OJ e-.:: .... .. ",., .;:: u u 
(I)~ 5 . 

-5 c ::J ~ 
·- taO CT C 

~~.!: !:l 
.9 G'.,~; 
~O::·- OJ ... .;:: > 
..nr:::;ILJ ·z 
.... ._.. u u 
c: ::l" 

~o.13:.6 
· ~ .. o:::.., 
-0 ... ,,, 
l'd+-'~:::i 

5~ -~ 
i...cd . -8: ):~ . 
::J-0""'3 ~ 

U1 ILl'Qj c 
...-.. c .... 0 
- ::J I'd 0. ._.. ..... u "' 

!!~ 
...: · ~ .., .., 
c: .... 
c: 
.. 0 

.;:: ... 
u 
... -o 
c:" .., ... 
u .. 

:2 s-
.. 8 .., 
b "" .;:: c: 

" e ~~ 
].!? c 
~ c:·B 
~ . 2 f? ... ., 

". ., "" 0 c: 
-5 ~ 
,.,~ 

::;;; -~ 
·u.,, .., c: 
~ .. 
.., t' 
;; ·> 
~·z oJ ... ~., 
g_Qj § 
::l ., a. 
~'13 ~ -0 ...... 
~q~ 

LL. :£i ~ 
~ - ~c; 

.;:: . ..,-o 
- ~ 1'l 
~B 

·.n O') .. -­.., 
..0 ~ 
... > 

. ~·u 
... u ..... 
:3 ... 

V-5 
2 :.c 

1l ): 
u 
C: B .. ... u .., 

- ~:c: 
-0 ... 

< :3 
... 
0 

.1:: 
0 c: .., 

u 
~ 

0 
0 
0 
0 ,., ,; 
-0-;:; .. ., 
.,-~ ..,..r: 

en;;: 

I-

I-~ 
zco 
l.Ll...J 
Uu.i 
~z oz <a 

.., ,., 
-"' u .. c: 
E ~ 

O' 

B~ 
b~ 
>·-

· ~..c 

~ s 
... ::l 
I-'! 1l 

.!!!'O::: 
-;; ~ 
~~. .... 
~-~ i 
·O~ tJ .. .., ... ... ., 

~~~ 
~E'" 

!i£0 
., " 
vl3 C c: ... 0 c: .. c. .. > ., 
.;:: .. .., 
u !:;o .... ... "" ,., c: .. u .., c: 
u 0.., 

~~ ~ .. ... .., ~ 

~ t>D...c: 

ie:.a~ 
:a t:;'""O::: 
].~] -~ 
~ § ~ ~ 

j·;:; ~ b 

1l .. 
..0 .., 
-0 . ·; a 
"" 8. ·~ ~ ..... 

.;:: 0 

i~ 
-E .. 
<>-o c. c: 
::l .. 

en,., 
~ ·~ 
= ·z 

(..L. ~ 
0:::-
1- i;: 

'..C"'O c 
.... +.I G.1 0 ILJ.- <.n ·-> ~ ::J +.I 

Q bO ri.; 
11 ·§ :n~ 
~:.o< ~ 

-5 § c ~ 
"'-" u 0 0 
C"'"O 'Z 

~ ~ ~ ~ c 
;..o''""t!J ""El..!:: ·.B 

cd c iLJ "' cd .... (I) +.I ..-..n ·;; u,,, 
o v u ·c ..... 

-o-o ca c 
-g·woe~ 
~ ~ .... cd·~ 

·- .~...C:-0 
OJ 0. .... cd 

~~~£0 
C:-0 ... 

._.g . ~ ~ ...... - .., ... 
::J-a I'd · 

-o c...C::.C 
• 0 u ii 
E c. "".., 

::J c O.· 
~'"'E · > II) 

1o~~] 
· - c. .... = E • " 
~·5 . §.5 
·a§-~:_ 
:::i fl) II) 0 

>-0::: 

~~ 
z< 
O:i:: 
:Eu 

0 

0 

0 

MAY, 1941 

increase of current through R-2 7. 
This will cause the tube cathodes 
to become more positive, not only 
partially offsetting the voltage ap­
plied to the grid of V - 1 but increas­
ing the bias of V -2. The decrease of 
current through V-2 caused by its 
increased bias tends to further un­
balance the circuit and cause a still 
greater deflection of the meter. The 
meter can be calibrated in terms of 
the voltage applied between the grids 
at point X in fig. 8 . 

Meter is Protected 
The greatest amount of circuit 

unbalance possible d e pends upon the 
capabilities of the tubes and the 
voltages applied to them and not to 
the voltage being measured. Thus, 
by proper limitation of the circuit 
capabilities, positive meter protec­
tion can be secured . By driving the 
meter with a circ uit of this type in­
stead of driving it directly from the 
voltage bein g m easured, one can 
use it without fear of causing expen­
sive burnouts whe n measuring d -c 
voltage or res istance . 

Voltage Measurements 
When reading d-c voltages, the 

voltage is applied as shown on the 
left side of Fig. A . The range selec­
tor is so arranged that full scale de­
flection for the various ranges comes 
at 3, I 0, 30, I 00, 300 and 1,000 
volts. 

The total amount of r a nge selec · 
tor resistors is alwa ys in series across 
the voltage b e ing m easured and 
totals I 0 meg ohms. In addition, a 
one megohm resistor is incorporated 
in the tip of the ungrounded probe . 
This allows the probe point to be 
placed on tuned circuits without 
disrupting their operation as the 
one-megohm isolate s the capacity 
effect of the r est of the circuit. The 
total resistance a c ross the voltage 
being measured remains constant at 
I I megohms. At the lowest voltage 
range, this gives a meter sensitivity 
of 3,666,666 ohms per volt. 

Resistance Measurement 
By means of a voltage applied at 

point X in Fig. B , the meter can b e 
made to read not only the values of 
d-c voltages but the meter can also 
be calibrated to read resistance 
values. The measurement of resist­
ance is accomplished in a much 
similar manner to voltage measure­
ments. With r e fer e nce to Figure C 
it will be see n that with no resistor 
between the probes (infinite resist­
ance} 3 volts will be applied between 
the grids at a point corresponding 
to X in Figure B. A s no current is 
flowing through the range selector 
resistors, the entire 3 · volts is used 
and produces a full scale deflection 
of the meter. This corresponds to a 
reading of infinity on the ohms scale. 
When a resistor is inserted between 
the probes, current flows through 
the range selector resistors and due 
to the voltage drcp, the full 3 volt 
is not available. This causes a de­
crease in the meter reading and by 
proper calibration the meter will 
indicate the value of the resistor be­
tween the probes. 
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The ohm scale reads from one to 
one thousand ohms. The lower end 
of this scale is spread sufficiently so 
that a resistance of 0.2 ohm can be 
easily read. The range selector re­
sistors are arranged so that multi­
p lying factors of I, I 0, I 00, I ,000, 
I 0,000 and I ,000,000 can b e ob­
tained. This means that resistors 
even below 0 . 2 ohm will produce a 
deflection and, also, values up to 
1,000 megohms can be checked. 

As the circuit functioning is the· 
same as when measuring voltage, the· 
same meter protection is obtained_ 
When measuring resistance, the 
probes are often accidentally placed 
on "hot" resistors. When this is 
done, there is no fear of meter dam­
age for the same reason that was 
previously explained. 

Rectifier for A·C Measurements 
The circuit for measuring a-c 

voltages is not shown because in 
this application the electronic cir­
cuit is not used. A simple Rectox 
rectifiu applies the rectified a-c to 
the d-c moter and giYes au a-c 
volt meter of I ,000 ohms per volt 
sen.aitivity. 


