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ADERS of the radio industry have E e 
already announced that the entire 
industry is geared and operating 

for national defense. Many large orders 
have been placed by the Army and 
Navy, and plans are under way to co- 
ordinate the industry. 

A Defense Communications Board 
has been created "to coordinate the 
relationships of all branches of com- 
munications to the national defense." 
The Board has had several meetings, 
and has appointed committees to assist 
them. 

It is obvious that the entire radio in- 
dustry will be called upon to contribute 
its share towards our defense program 
-from the suppliers of raw materials 
and parts manufacturers to the manu- 
facturing organizations who will assem- 
ble the parts into the finished radio 
products and even to the Se -vice Man 
in the field. They will also call upon the 
broadcasting stations as well, especially 
to create hemisphere solidarity. 

Yet the potential value of radio in 
national defense has barely been 
scratched. The present war in Europe, 
as everyone knows, is not being fought 
on the battlefields but along The assem- 
bly line. There are present indications 
that our future safety and security will 
lie, not in the hands of the solders, but 
in the hands of the design engineer. 

New radio direction finders, radio 
altimeters, sound detectors, radio -con- 
trolled sea drome lights, radio -controlled 
bombs and torpedoes, not to mention 
the use of facsimile for sending draw- 
ings, maps, etc.-in spite of the censor- 
ship we realize what a vital part these 
are playing in the defense of +he Brit- 
ish Empire. 

The possibilities suggested by the 
above staggers the imagination. Al- 
ready, we can detect the approach of 
submarines in a huge radius. It remains 
only to perfect a system whereby we 
can determine which are ours and which 
are enemy's. 

Our country must be defended by 
land, by sea and by air, but radio is the 
medium by which all these are con- 
trolled, and may, in the very near fu- 
ture, become the argus -eyed watchman 
of our hemisphere. 
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RADIO SERVICE 
A Monthly Digest of Radio and Allied Maintenance 

TELEVISION 

FREQUENCY MODULATION 

UNTIL recently frequency modula- 
tion has been of limited interest 
because of the relatively few f -m 

stations which were transmitting regular 
programs. However, by the first of the 
year there will be more than 100 f -m 
stations with indications pointing to- 
ward a rapid increase. All the evidence 
shows that f -m will eventually supplant 
a -m, at least on the ultra -high frequen- 
cies. Although it will probably be sev- 
eral years before f -m broadcasting will 
assume the importance of the present 
broadcast band-regardless of your lo- 
cation-you can no longer afford to 
neglect f -m. Despite the controversy 
over the relative merits of f -m and a -ni 
which has raged in the past, the con - 
census of opinion is that frequency mod- 
ulation is here to stay and to expand. 

What F -M Is 

According to the Federal Communica- 
tions Commission, "The term `frequency 
modulation' means a system of modula- 
tion of a radio signal in which the fre- 
quency of the carrier wave is varied in 
accordance with the signal to be trans- 
mitted while the amplitude of the carrier 
remains constant." 

This definition uses the 
phrase "system of modula- 
tion" which may require 
some clarification. In any 
system of modulation we do 
something to a high -fre- 
quency carrier wave so that 
it will carry or convey our 
message to a distant point. 
When the modulated carrier 
reaches the receiving point, 
we amplify it by a suitable 
amount, and then demodu- 
late or detect the wave. 
Since the carrier has per- 
formed its function of carry- 
ing the modulation we re- 
move the intelligence (mod- 
ulation), and throw away the carrier. 
Regardless of the system of modulation 
used, the same general process of modu- 
lation, transmission, and demodulation 

By JACK AVINS 

WE WELCOME the growth of 
frequency modulation. We feel 
that it will perform a needed 

service and will make the listening 
public quality conscious, thus raising 
the standard of acceptable radio 
broadcasting. Frequency modulation 
promises to create a new branch of 
broadcasting with all that this implies: 
New jobs for those who make receiv- 
ers and transmitters, for those who 
operate broadcasting stations, for pro- 
gram artists, etc. Not the least im- 
portant, what Service Man needs to 
be told of the advantage of selling a 

quality receiver-one that has a unit 
price sufficiently high to enable a 

profit on the initial sale and a profit 
on later service jobs. Yes, frequency 
modulation has much to offer both to 
the public and to the radio industry, 
as has been amply demonstrated by 
the experience with f -m as far as it 
has already developed. 
11 11111111111111111111111111,1111111111111111111111111111111111111111111111111111,111111111111111111111111111,1111 

(detection) is always present. 
There are of course many different 

ways of modulating a carrier. In a -m, 

is positive, the amplitude of the carrier 
is increased, and when the amplitude of 
the audio signal is negative, the ampli- 
tude of the modulated carrier is de- 
creased. There is no change in the car- 
rier when the amplitude of the audio 
signal is zero. 

In frequency modulation we have a 
somewhat similar set-up, except that in 
this case it is the frequency of the car- 
rier which follows the audio signal. As 
Fig. 1 shows, when the amplitude of the 
audio signal is positive, the frequency 
of the carrier is increased. On the other 
hand, when the amplitude of the audio 
signal is negative, the frequency of the 
carrier is decreased. When the ampli- 
tude of the audio signal is zero, there is 
no change in the carrier frequency 
which is then at its center or rest value. 

In both these systems of modulation 
you will observe that the change pro- 
duced in the carrier by the modulation 
follows exactly the changes which take 
place in the audio or modulating signal. 
The essential difference between a -m 
and f -m is simply that in a -m it is the 
carrier amplitude which follows the 
modulation while the carrier frequency 
remains constant; in f -m it is the carrier 
frequency which follows the changes in 

the audio signal while the 
amplitude of the carrier re- 
mains constant. 

Although there is this 
similarity between f -m and 
a -m, the similarity is only 
in the general mechanics of 
modulation. Beyond this 
point, especially in the abil- 
ity of the two types of mod- 
ulation to distinguish be- 
tween noise and interference, 
the similarity vanishes. 

As we should expect from 
this elementary comparison, 
an f -m receiver is essential- 
ly the same in all respects as 
an a -m receiver with the im- 

portant exception that the f -m detector 
stage (discriminator) is different from 
the a -m detector. In addition, the f -m 
receiver incorporates an additional stage 

AUDIO 
VOLTAGE 

AMPLITUDE 
MODULATION 

A -M 
WAVE 

AMPLITUDE 
WON?._ 

AMPLITÚDE 
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THE 
MODULATING 

VOLTAGE 

THE 
MODULATED 

WAVE 

AUDIO 
VOLTAGE 

FREQUENCY 
MODULATION 

F -M 
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FREgUENG.( 
, --IIIONn, 

FREQUENCY 
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Fig. I. In frequency modulation transmission the frequency of the 
carrier follows the amplitude changes in the modulating voltage. 
The carrier amplitude remains constant throughout the process. 

as Fig. 1 shows, the amplitude of the 
carrier wave is varied in accordance 
with the audio signal to be transmitted. 
Thus when the amplitude of the signal 

SERVICE, NOVEMBER, 1940 3 

www.americanradiohistory.com



known as the limiter. (See Fig. 2.) The 
function of this limiter stage, which 
precedes the discriminator or detector, 
is to remove any changes in the ampli- 
tude (amplitude modulation) of the f -m 
signal which may have been introduced 
during transmission of the signal be- 
cause of noise or other interference. 

In Fig. 3 we show simplified diagrams 
of an a -m and f -m detector. In the a -m 
detector, the circuit is designed so that 
the output voltage is proportional to the 
amplitude of the modulated signal ap- 
plied to the diode plate. Because of this 
characteristic the amplitude variations 
of the carrier are converted into the 
original audio signal which modulated 
the carrier at the transmitter. 

In an f -m detector, or discriminator, 
as it is commonly called (see Fig. 3) 
the circuit elements are so arranged that 
the output is proportional to the amount 
by which the carrier frequency is shifted 
from the center or rest frequency. When 
the carrier frequency is exactly at the 
rest frequency (equal to the i -f of the 
receiver) the output is zero. As the 
frequency of the carrier increases more 
and more from the center frequency, the 
output of the detector increases in a 
positive direction, while as the frequency 
decreases from the center frequency, the 
voltage output of the detector becomes 
more negative. This type of detector, 
in which the output is proportioned to 
the amount by which the carrier fre- 
quency is shifted from the center fre- 
quency, does exactly the same for the 
f -m signal that the conventional a -m 
detector does for the f -m signal. 

Research to Reduce Noise 
It is generally agreed that more re- 

search and effort has been spent in at- 
tempts to reduce static and interference, 
since the very beginnings of radio, than 
has been spent on any other single 
phase. 

As the years have gone by the noise 
problem has become more and more 
acute because r -f amplifiers have been 
developed to the point where a sensi- 
tivity of a few microvolts is common- 
place. To make matters still worse, in- 
terference from electrical equipment of 

Fig. 2. An f -m receiver is essentially 
the same as an a -m receiver, except for 
+he detector and for an additional 

stage, called a limiter. 

4 

all kinds, including machinery, auto ig- 
nition systems, appliances, etc., has mul- 
tiplied many times ever. 

During this long period of research 
it is only natural that all sorts of 
schemes should have been proposed. But 
promising as some of these have seemed 
to be under laboratory conditions, the 
development of frequency modulation by 
Major Armstrong, announced in 1935, 
is the first practical solution to this 
hitherto baffling problem. 

Primary Advantage of F -M 

Frequency modulation has successfully 
demonstrated a number of important 
advantages over amplitude modulation. 
Almost without exception, all of these 
advantages are a result of its ability 
to discriminate against interference. 
Whether this interference takes the form 
of another weaker undesired signal, of 
man-made noise, or of natural static, is 
of no consequence. F -m is equally pow- 
erful against all forms of interference. 

We might use some numbers here to 
indicate the overwhelming advantage of 
f -m over a -m in the matter of interfer- 
ence reduction. Using amplitude modu- 
lation, an interfering signal which has 
a strength of only 1/100 of the desired 
signal will cause a noticeable amount of 

Fig. 5. These two 
dots represent two 
equally powered sta- 
tions fifteen miles 

apart. The shaded 
areas represent the 
areas within which 

good reception is 

obtained using a -m 

signals. The cover- 
age using f -m is ap- 
proximately 33 times 

as great. 

interference. However, with frequency 
modulation, there will be no interfer- 
ence provided only that the desired sig- 
nal is at least twice as strong as the 
interfering signal. Thus with f -m, noise 
or other interference may be as strong 
as 50% of the desired signal without 
causing any interference with the de- 
sired signal ! 

Enables Greater Volume Range 
The large reduction in noise which 
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results through the use of f -m has a 
number of important consequences. One 
of these is that it becomes immediately 
possible to broadcast programs with a 
greater volume range than is possible 
when using a -m. When f -m is used, the 
full volume range can be transmitted, 
from the weakest whisper to the full 
volume of a symphony orchestra. On 
the other hand, with amplitude modula- 
tion, the minimum modulation or sound 
level must be sufficiently great to over- 
ride the background noise. Since the 
maximum sound output is definitely lim- 
ited, it is clear that f -m makes possible 
more natural and faithful reproduction 
by extending the volume range. In this 
connection it is of interest to mention 
that f -m is effective in reducing not only 
interference and noise outside the re- 
ceiver, but that it also reduces the noise 
level of the receiver itself by reducing 
the effects of the hiss produced in the 
input circuits of the receiver. With f -m, 
volume compression at the transmitter 
and volume expansion at the receiver 
are not required to obtain the greater 
realism and fidelity that go with a full 
volume range of reproduction. 

Harmonic Distortion Reduced 

An additional factor which is respon- 

sible for the greater fidelity possible 
with f -m is the inherently low harmonic 
distortion of the f -m system. This prop- 
erty of low -harmonic distortion is not 
related to noise reduction, as are the 
other factors, but is a result of the fact 
that the f -m detector is not affected by 
non-linear tube distortion, either in the 
transmitter or in the receiver. More 
strictly, the f -m detector does respond 
to amplitude changes, but since these are 
eliminated by the limiter stage, we are 
justified in the statement that amplitude 
changes (including non-linear or har- 
monic distortion) will not affect the de- 
tector output. 

In connection with harmonic distor- 
tion, comparative transmitter specifica- 
tions show that the harmonic distortion 
of f -m transmitters is appreciably lower 
than that of a -m transmitters. This is 
because it is easier to design linear cir- 
cuits which will shift the frequency of 
the carrier in the low-level stages of 

www.americanradiohistory.com



the transmitter, than it is to design 
linear power amplifiers and modulators 
in a -m transmitters. It is worth men- 
tioning here that carrier hum, due to 
imperfect filtering of the plate supply 
and the use of a -c voltage supply for the 
filaments, does not appear in the output 
of an f -m receiver, although it would be 
readily noticeable with an a -m receiver. 

Transmitter Cost Lower 

In addition to the important advan- 
tage that an f -m transmitter requires 
only a small fraction of the power out- 
put of an a -m transmitter to obtain the 
same coverage and fidelity, f -m trans- 
mitters are basically cheaper to build 
and more economical to operate than 
a -m transmitters of the same power out- 
put. This is a result of the simpler 
modulating equipment, and the greater 
efficiency resulting from the operation 
at constant carrier amplitude. Since 
harmonic distortion is not reproduced 
by an f -m receiver, it is possible to ob- 
tain the maximum output from power 
tubes, whereas in an a -m transmitter 

AMPLITUDE MODULATION 
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a total of only twenty-five tubes. 

Effect of F -M on Present Set -Up 

Will f -m replace present-day broad- 
casting in the band from 540 to 1600 kc ? 

So far as this question can be answered 
at the present time, it seems that there 
will be no major change for several 

FREQUENCY MODULATION 

590 595 600 605 610 
CARRIER 

Fig. 4. The wave radiated from the 
transmitting antenna consists, not just 
of one frequency, but of a carrier and 
a set of both upper and lower side 

bands. 

the operating point and the swing must 
be chosen so as to limit harmonic dis- 
tortion to a satisfactorily low value. Be- 
cause of the latter limitation, consider- 
ably greater power output can be ob- 
tained from an f -m transmitter which 
has approximately the same tube com- 
plement and voltage supply as an a -m 
transmitter. As previously mentioned, 
filtering requirements are much more 
severe in the case of an a -m transmitter 
than in the case of an f -m transmitter. 

F -M Equipment Complexity Superficial 
Frequency modulation equipment, in- 

cluding the receiver as well as the trans- 
mitter, may tend to seem complicated 
because of its very newness and unfamil- 
iarity. However, this should be dis- 
counted. If anything, the very newness 
of f -m equipment is in reality evidence 
that it will be further simplified within 
a very short time. The truth of this 
statement is at once evident by consider- 
ing that the f -m transmitter of 1935 
used more than 150 tubes, whereas a 
comparable modern f -m transmitter of 
improved performance and stability uses 

91DEEANDS 

60 

years in the conventional a -m system of 
broadcasting now in use. There are a 
number of reasons why f -m will not be 
used in the present broadcast band. In 
the first place there is insufficient space 
for wide -band f -m, and even if there 
were enough channels, it would still be 
impractical and uneconomical to obso- 
lete the 54 million a -m receivers now in 
use. The fact that the f -m receivers 
being sold now are almost entirely com- 
bination f -m and a -m receivers supports 
the conclusion that f -m broadcasting 
service on the ultra -high frequency band 
from 4 to 50 me (this is the band re- 
cently assigned by the FCC) will be a 
service which supplements rather than 
replaces our present broadcasting ser- 
vices. Thus those desiring to listen to 
the high-fidelity noise -free programs 
available on the ultra -high frequency 
channels can enjoy these programs in 
addition to those on the regular broad- 
cast band. 

It has been argued by some that the 
public is not interested in high-fidelity 
reception of radio programs. By and 
large this argument does not seem to 
hold water. The facts bear out the con- 
tention that once the public becomes ac- 
customed to faithful noise -free repro- 
duction it will not readily go back to 

Fig. 3. The output of a -m detector is 

proportional to the amplitude of the 
modulated signal applied to its input. 
In the f -m discriminator the output is 

proportional to the amount by which 
the carrier frequency is shifted. 

our present relatively low standard, any 
more than it would go back to the per- 
formance of the Model T Ford. Even 
though the desire for high quality may 
be a latent one waiting to be aroused 
everyone concerned stands to profit 
from the expansion of f -m. 

Why F -M Suppresses Noise 

Actually, the noise suppression char- 
acteristics of f -m are the result of a 
number of different factors, each of 
which produces its own contribution to 
the overall signal -noise -ratio gain of 
f -m. The basic reason is that the amount 
of noise produced by any r -f noise com- 
ponent is proportional to the frequency 
difference between that noise component 
and the carrier. Another way of stating 
this is to say that noise components 
close to the carrier produce practically 
no change in the carrier frequency, 
while those noise components further 
away from the carrier produce a pro- 
portionately larger change in the carrier 
frequency. This results in a so-called 
triangular noise spectrum for f -m, this 
designation being only a way of ex- 
pressing the fact that the noise produced 
by interfering frequencies is proportion- 
ately greater the greater these frequen- 
cies are separated from the carrier. 

This explanation may seem somewhat 
involved. However, a satisfactory pic- 
ture can be had by looking upon an f -m 
system as discriminating against noise 
because those noise components near the 
carrier are not effective in changing the 
carrier frequency-they change only the 
carrier amplitude-and hence they do 
not cause any audible sound in the out- 
put of the f -m detector. 

On the other hand, in an a -m system, 
this advantage is not present. Those 
noise components which are close in 
frequency to the carrier produce just as 
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Fig. 6. Although the f -m transmitter 
seems complicated, this complication is 
superficial. Actually the transmitter is 
less expensive to construct and to operate. 

much change in amplitude of the carrier, 
as those components which are farther 
removed from the carrier. Thus the to- 
tal noise produced in an a -m system is 
greater than that produced in an f -m 
system. 

The preceding discussion applies qual- 
itatively regardless of what the band 
width of the f -m signal may be. How- 
ever, if a large frequency swing (band 
width) is used, there is an additional 
noise reduction. Roughly speaking, the 
reason for the further reduction of noise 
with wide band f -m, is the fact that the 
use of a large frequency swing results 
in a greater amount of desired signal 
without a corresponding increase in the 
amount of noise. Reference to the de- 
modulator characteristic in Fig. 3 will 
show how a wider frequency swing re- 
sults in greater audio or signal output. 

Percent Modulation 

The present regulations of the Fed- 
eral Communications Commission call 
for a band width of 200 kc for each 
channel. For 100% modulation, the fre- 
quency swing on either side of the cen- 
ter frequency is 75 kc. Thus a swing 
of i- 25 kc corresponds to a percentage 
modulation of 25/75 or 33 1/3%. 

With a frequency swing of ± 75 kc, 
it should be noted that the noise present 
over the entire 150 kc does not reach 
the receiver output. This is a conse- 
quency of the fact that the response of 
the audio system is limited to 15,000 
cycles so that noise components be- 
tween 15,000 cycles and 75,000 cycles 
are inaudible. Clearly, then, the use of 
wide band f -m enables a greater signal 
output to be obtained by utilizing the 
full 150-kc band for signal transmis- 
sion, whereas relatively small noise con- 
tributions are received from the 30-kc 
band adjacent to the carrier. It should 
be remembered that noise components 
in this latter band produce relatively lit- 
tle shift in the carrier frequency, and 
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therefore produce relatively little noise. 
This was explained in a preceding para- 
graph. 

Preemphasis and Deemphasis 
According to regulations established 

by the FCC, it is present practice to ac- 
centuate or emphasize the higher audio 
frequencies when the carrier is modu- 
lated at the transmitter. To restore the 
normal high -frequency response at the 
receiver, a filter is used in the receiver 
audio amplifier to attenuate the higher 
audio frequencies. The overall result of 
this high -frequency preemphasis at the 
transmitter and corresponding deem- 
phasis at the receiver, is to raise the 
signal -noise ratio while at the same time 
maintaining uniform audio response. 

The mathematical analysis of this ac- 
tion is somewhat involved, but it is not 
difficult to see qualitatively why pre - 
emphasis and deemphasis should raise 
the signal -noise ratio. Preemphasizing 
the upper audio frequencies at the trans- 
mitter enables a corresponding attenua- 
tion or deemphasis of these same fre- 
quencies to be made at the receiver. 
But when the upper audio frequencies 
at the receiver are attenuated, whatever 
high -frequency noise components are 
present are also attenuated. Thus these 
noise components are reduced in inten- 
sity without any overall reduction in 
the desired signal. 

You might very logically say that this 
same process could be used to reduce 
high -frequency noise in an amplitude - 
modulation system. This is very true. 
However, there is this important dis- 
tinction : In a -m the noise is distributed 
uniformly over the entire band (this is 
true for fluctuation noise, tube hiss), 
while in f -m the greater part of the total 
noise is present at the upper audio fre- 
quencies. Thus the application of de - 
emphasis to an f -m system produces a 
greater reduction of noise that the ap- 
plication of the same degree of deem- 
phasis to an a -m system. 

Summary 
As we have seen in the preceding 

paragraphs, the noise reduction charac- 

teristic of f -m is a result of three sepa- 
rate factors : (1) the small shift in car- 
rier frequency caused by noise com- 
ponents near the carrier, (2) the added 
signal -noise ratio contributed by using 
wide band transmission, and (3) the 
further reduction in noise resulting 
from preemphasis and deemphasis of the 
higher audio frequencies. For wide 
band f -m with a frequency deviation 
of ± 75 kc these three factors contrib- 
ute a signal-:ioise ratio which is more 
than 100 times as great for an f -m sig- 
nal as for an a -m signal of the same 
power. 

What About Narrow Band F -M? 

From what has been said, it would 
appear that narrow band f -m has no 
advantage over wide band f -m. Actually 
this needs to be qualified. In certain 
cases, where fidelity is not important 
and where intelligibility is the principal 
consideration, narrow band f -m is supe- 
rior to wide band f -m. This is especially 
true where the interference is of the 
same order as the signal strength. The 
reason for the superiority of narrow 
band f -m under these conditions is that 
the smaller band cuts down the amount 
of noise interference which beats with 
the signal and thus enables the f -m de- 
tector action to discriminate against the 
noise. If for this borderline condition 
a wider band were to be used, the 
amount of noise admitted would tend to 
he larger than the signal itself, with the 
result that the f -m noise reduction ac- 
tion would tend to eliminate the desired 
signal in favor of the undesired noise ! 

We mention this effect to point out 
why in certain police radio installations, 
for example, narrow band f -m is being 
used rather than wide band f -m. We re- 
peat: the reason is that here fidelity is 
not so important as it is that the signal 
be intelligible even where the signal is 
extremely weak. 

It is appropriate to mention here that 
marvelous as f -m is, it will not function 
properly unless the signal strength is 
approximately twice as strong as the 
interfering signal or noise. Thus it is 
important to install an antenna that will 
provide adequate signal pickup. In this 
connection, everything that we have 
said about the noise -suppression action 
of f -m presupposes that the limiter stage 
in the receiver is functioning to remove 
all amplitude variations in the signal. 
Thus it follows that the signal pickup 
must be sufficient to operate the limiter. 
The amount of signal required to ac- 
complish this, of course, depends upon 
the sensitivity of the receiver. 

F -M Signal-Sideband 

In our previous description of an f -m 
signal we looked upon it as a wave the 

(Continued on page 23) 
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CIRCUITS 
See Front Cover 

By HENRY HOWARD 

pORTABLE activity is continuing way 
past the summer season due 
largely to the season's novelty- 

the personal set-which has been enjoy- 
ing great popularity. The trend is to- 
wards making them still smaller. We 
don't know where this will end but it 
wouldn't surprise us in the least to see a 
radio -lunch -box or radio -handbag com- 
bination ! We hear non-microphonic 
portable converter and i -f tubes (1R5 
and 1T4) are on the way. Economiz- 
ers which cut the B -battery drain, many 
of which have been described in these 
articles, have become very popular 
showing the cost of portable operation 
is not a small detail. Incidentally, while 
discussing portables, some difficulties 
have been encountered with burn -out of 
portable tubes when connected in series. 
This is caused by unlike filament char- 
acteristics and may happen on both bat- 
tery and line operation. Where uneven 
voltages are encountered, it is a good 
idea to shunt the tube having the high- 
est voltage with a resistor of about 350 
ohms. 

Loops 

Development of loop antennas never 
ceases. Sickles has a new ripple loop, 
the rippling lowering the distributed 
capacity with a consequent improvement 
in the Q at the high frequency end. 
Guthman has a new acetate covered 
loop. Greyhound has a series of spider - 
web loops wound in such a manner that 
the ends are not bunched; i.e. the spac- 
ing between wires is uniform around 
the entire loop. For uniform spacing 
some loops come stitched. 

Fig. 3. Motorola RWI. 
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Antennae 

Apartment house antennae are being 
used for f -m as well as standard broad- 
casts. Speaking of antennae, when is 
someone going to do something about 
those droopy dipole f -m and television 
aerials ? Getting hit by a piece of num- 
ber 14 or 16 wire isn't so bad, unless 
accompanied by an insulator, but how 
about the feeling that follows a 10 -foot 
piece of pipe on your dome? A large 
number of aerial kits are now available 
for combined f -m and broadcast and 
short wave a -m reception. Some com- 
bination receivers have separate an- 
tenna posts for the f -m bands. 

Fig. 5. Firestone Air Chief Westwood 
S7404-5, code A343. 

Parts 

New i -f transformers are available for 
a -m, f -m sets which are used without 
switching. The two sets of windings 
are in series. The tuning condensers 
across the a -m lower -frequency coils act 
as by-pass condensers for the high fre- 
quency i -f whereas the inpedance of the 

Fig. P. Gamble Skogmo 797. 
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Fig. I. RCA phono tone guard. 

high frequency coil and condenser to the 
low frequency i -f is not great enough to 
be bothersome. Bandspread of short- 
wave bands which has been standard on 
communication receivers for a decade is 

now becoming a necessity on the new 
sets. Bandswitches will have more posi- 
tions without more bands, the additional 
positions spreading the more interest- 
ing parts of the spectrum. New potted 
i-fs fit right on sockets. Variable con- 
densers are getting smaller ; a new very 
midget 3 -gang unit is available for 
portables with an r -f stage. 

Last year, push buttons were very 
popular on all classes of sets but it is 
hard to find a new compact with buttons 
this year. They are featured only on 
the larger sets and are apparently de- 
signed better, which may eliminate the 
need for frequent retuning. Elliptical 
speakers are new. Camera sets have 
smaller speakers but the magnets are 
larger. Oak is now manufacturing a 
complete assembly including a variable 
condenser gang, scale drive and a set 
of push buttons. Clarostat has a new 

irewound flexible choke resembling 
their flexible resistors. One application 
is on auto antennae for rejecting high 
frequency noise, principally ignition. 
The choke so used has a rather poor Q 
making the range wide but not affecting 
broadcast frequencies. Zenith has a car 
radio receiver with foot control. Cera- 
micons are being used extensively in 
small sets. 

Phonographs are going to be more 

Fig. 7. Stewart -Warner I I -5V chassis. 
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noi l2ei' real le l ovular 

PRO]IISE...PERFOR]IICE 
aa 

roitIf GESS! 
Last year 36 ... this year only 31 

RCA Preferred Type Tubes! 

PROMISE 4Nnc 

emconberf1939i.usionin..theWildertube ness 
in- 

dustry-the unregulated evil of "too many tabe 
types." For the first time, a manufacturer points 
a way out. RCA leadership and experience-and 
months of study-permit the announcement: 
"Just 36 Preferred Type Tubes cover virtually 
everyrequirement in t he design of radio receivers 
-for finest performance at lowest overall co: t!" 

PERFORMANCE short moths° he 
RCA Preferred T -'pe Tubes Program has been 
endorsed and ada-sted to production by 18 lead- 
ing manufacturers of radio receivers. Results-? 
Better, more uniform. tubes. Faster deliverie,- 
from stock. Lower inventory and warehousing 
costs. The entire ncustry has benefited ! 

PROGRESS 
November 1940... One year 
has passed. Manufacturers 

have announced still more new tube types-and 
more, and more. There are now over 500 types 
on the market! Does RCA still say that you can 
do a complete job with only 36 types-? 

RCA goes farther even than that! From the ex- 
perience and proof -of -performance of the past 
year, RCA now makes the still more sensational 
statement: "Only 31 Preferred Types will cover 
virtually every requirement for modern radio 
receivers." Another great step! 

Increasingly, this Program moves 
forward-to the betterment of manu- 
facturer, distributor, dealer, service- 

,« man and public alike. 

,, new .d Orer 380,000,000 RCA Radio Tubes 
ro m^ have been purchased by radio users. 

18 LEA D NG SET MANUFACTURERS 
HAVE ENDORSED AND ADOPTED THIS PROGRAM! 

* ADMIRAL 
* DETROLA 
* FADA 

* GILFILLAN 
* PILOT 

* ANDREA 
* DE WALD 

* FARNSWORTH 

* AUTOMATIC 
* EMERSON 

* GAROD 
HALLICRAFTERS * PACKARD-BELL 
* RCA VICTOR * SENTINEL 

* SONORA * STEOMBERG-CARLSON * WURLITZER 

RCA Manufacturing Co., 
Inc., Camden, N. J. 

A Service of the Radio r 
Corporation of Americo/ 
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PHASE 
IST AUDIO INVERTER 

7C6 37 

Fig. 8. Philco 41-290. 

enjoyable due to the development of an 
ingenious sound trap called a tone 
guard. (See Fig. 1). An RCA Vic - 
trola feature, it makes possible the re- 
production of records faithfully at low 
volume free from objectional mechanical 
noises due to motor rumble and pick-up 
squawking or needle scratch. Two 
grooved wells, one considerably larger 
than the other, act as acoustic filters 
which capture sound above 1,000 cycles 
where the noises are most objectionable. 
A sound proof covering prevents motor 
noises from leaking out below. A new 
speaker has been developed which has a 
very sharp cut-off at the high end. RCA 
claims a substantial reduction of needle 
scratch clue to this characteristic. 

Stewart -Warner I I -2A Wireless 
Record Player 

This record player has novel tube 
types, using a 35Z5 rectifier and 35L6 
oscillator -modulator with 150 -ma heat- 
ers. Operating from 540 to 750 kc it 
features a resistance capacity filter, 
screen grid modulation and a tuned 
plate tank stable oscillator circuit. (See 
front cover.) 

Motorola RW I 

Although crystal cutters are very 
popular, some home recorders are using 
magnetic types with an impedance equal 
to that of the voice coil. This permits 
easy switching and eliminates the 
need for an additional winding on the 
output transformer. Two neon lamps are 
used in the Motorola RW1 recorder for 
indicating the proper recording level. 
(See Fig. 3.) The first lamp is to be 
continuously glowing while the second, 
or overload lamp, is to remain dark. 
This system was used some years ago 
before the present advent of popular 
priced recorders. 

RCA VHR202, VHR207, VHR407 

RCA recorder/Victrola Models VHR- 
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202, VHR207, VHR407 have provision 
for blending the microphone with 
radio or phonograph positions. The 
service selector switch has four posi- 
tions: (1) Re-recording, providing for 
copying phonograph selections through 
the use of an auxiliary turntable mixed 
with microphone if desired; (2) Vic - 
trola, providing standard record play- 

er mixed with mike if you must, or 
standard p -a system with mike only; 
(3) Radio, plus mike; (4) Recording 
radio, mike or both. (See Fig. 4.) The 
12K7GT microphone amplifier derives 
its heater supply from the 5U4G recti- 
fier output thereby minimizing any 
chance of introducing hum at this point. 

Only about 11 volts need be supplied 
for this light duty. All other tubes in 
the set are the usual 6 -volt heaters sup- 
plied in the usual manner. 

Other Models 

The Firestone Air Chief Model S- 
7404-5 has a 25 -volt filament winding 
for the 25L6G output tube with a tap - 

at 12 volts for all the other tubes which 
are of the 12 volt series. (See Fig. 
5.) Gamble Model 797 has a 2 stage 
6SQ7 mike amplifier delivering audio 
directly to the output stage, skipping the 
usual detector -first -audio tube. (See 
Fig. 6.) Note the combined phono - 
tone switch of the Stewart -Warner 11- 
5V in Fig. 7. It has four positions: 
radio, radio -tone, phono and phono - 
tone. Philco's Model 41-290 has a 

(Continued on page 15) 
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SOUND 
IDEAS 

By JAY ALLEN 

LNCH rooms, restaurants, grills and 
the like have long presented a 
profitable market for the sale of 

intercommunicating systems. It seems 
justifiable, therefore, that the manufac- 
turers of such equipment should favor 
these clients with a system designed 
specifically to their needs. 

Typical System 

Webster Electric has recently intro- 
duced their Teletalk, a complete, com- 
pact system for lunch counters that 
facilitates customer service, saves steps 
and time. (See Figs. 1 and 2.) 

Basically, the Teletalk system consists 
of microphone, amplifier, and speaker- 
providing one-way communication from 
counter to kitchen. The system may be 
enlarged if required; up to six micro- 
phones and four speakers may be used 
on one amplifier. 

The microphone has a push button at 
the top and two pilot lights-one red, 
one green. The push button is used to 
close the circuit, and permit communi- 
cation to the speaker. When the button 
is pushed on one microphone the red 
pilot lights glows on all microphones, 
indicating that the system is in use, thus 
preventing speech and noise from being 
transmitted from other microphones. 
The green light on the microphone is 

operated from a push button located at 
the speaker, to indicate a request that 
the instructions be repeated. 

The microphone unit, finished in satin 
chromium consists of a dynamic micro - 

Fig. 3. Inter -room communicators 
present unlimited sales possibilities 
in the home as well as in business. 

Figs. I and 2 A 
typical lunch room 
presents a simple 
installation problem 
for an intercommu- 
nication system As 
indicated below, any 
number of micro- 
phone positions can 
be connected to the 
input circuit of a 

single amplifier. 
Speakers can be 
spotted around the 
kitchen and pantry. 
The system shown 
also provides for re- 

turn signaling. 
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phone mounted on an 8/ -in. stand, with 
a clamp for mounting to the edge of a 
counter. 

The amplifier unit is housed in a met- 
al case which may be side mounted on 
a wall or placed on a shelf in any out- 
of-the-way spot. An on -and -off switch, 
pilot light and volume control are pro- 
vided; volume may be adjusted as re- 
quired. The speaker unit consists of a 

moisture and steamproof dynamic speak- 
er housed in a metal case. A bracket is 
provided for ceiling or wall mounting. 

As sound emanates from the rear as 

well as the front of the speaker, the 
speaker should be mounted to take ad- 
vantage of this fact. Ordinary push 
buttons may be installed at convenient 
locations near the speaker. These oper- 
ate the green lights that signify to the 
calling operator that the call be repeated. 
(See Fig. 2.) 

Inter -Room Communicators 

Intercommunicating systems of some 

form or other have always been in de- 

mand. It would indeed be superfluous 
to mention the many uses for these sys- 
tems in factories, offices, stores, restau- 
rants, etc. We can say without exag- 
geration that intercommunication sys- 
tems could be put to use in every type 
of business with great advantage and 
added economy. In larger homes, as 

well, such systems can save time and 
steps, "upstairs, downstairs, in my lady's 
chamber." 

Even in the simple household they can 
be useful for communicating with the 
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Figs. 4 and 5. Walt Disney's newest píic- 
ture, "Fantasia," employs a sensationally 
new type of sound called "Fantasound," 
which requires an entirely new sound 
system in each theatre in which it is 

featured. 

basement, garage, etc. A unit placed 
near the crib will transmit the infants 
awakening cry to the busy mother's 
anxious ear at some distant point.. 

The sales possibilities inherent in this 
field have barely been scratched, to say 
nothing of the hundreds of installations 
of such equipment in need of expansion, 
repairs or complete replacement. Low 
price equipment, such as the Philco- 
phone, Fig. 3, is readily available and 
can be easily demonstrated. 

The master station (Fig. 3) is en- 
closed in a compact attractive plastic 
cabinet, is equipped with five push-button 
controls so that four additional remote 
stations may be connected to the master 
station. 

The remote stations are housed in a 
small metal casing similar in appearance 
to a modern microphone. 

In addition to the five remote -control 
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buttons the master control has a sixth 
push button marked "quiet." In normal 
operation the master control is left on 
with the volume turned up and the 
"quiet" button depressed. 

In this position no sound can be 
heard from any of the remote stations 
until the person operating one of these 
stations pushes the "talk" button on the 
remote -control receiver. The user of 
the master control can then push the 
button for that particular station. The 
remote station operator then does not 
have to use the "talk -listen" button. 

Unique Theatre Sound 

The first public showing of Walt Dis- 
ney's "Fantasia," in the Broadway The- 
atre, New York City, unveiled an en- 
tirely new type of motion picture sound 
recording and reproduction called "Fan- 
tasound," which projects a third -dimen- 
sional effect of sound and music. It is 
expected that within a few years lead- 
ing theatres, in order to show this new 
type of screen entertainment, will have 
to be equipped with this new type of 
sound equipment. 

Fantasound causes sound actually to 
move with all action on the screen. This 
realism in sound is accomplished by the 
use of a number of loudspeakers placed 
at different points behind the motion 
picture screen. If a bee buzzes into the 
scene, for instances, to circle around the 
screen and off again, loudspeakers are 
automatically cut on and off to follow 
its progress. This drone can also be 
heard traveling all around the theatre. 

Fantasound plays an enormous part 
in "Fantasia." The music of the 103 - 
piece Philadelphia Orchestra under the 
baton of Leopold Stokowski is the chief 
and sometimes the only actor. But to 
achieve the unusual orchestral effects 
required a staggering amount of work. 

For every group of loudspeakers used 
in the theatre, there has to be a sepa- 
rate source of sound synchronized with 
the picture. So when Mickey Mouse 
appears on the right, a control mechan - 

Fig. 6. Ranging among the 
largest of similar structures, 
Jensen's new soundroom is 

nearing completion. Ac- 
cording to Hugh S. Knowles, 
vice-president and chief en- 
gineer, the new soundroom 
will permit a more accurate 
determination of the re- 
sponse and directional char- 
acteristics of loudspeakers 
at low frequencies and will 
greatly facilitate precision 
acoustical measurements. 
Rigging is also provided 
for outdoor measurements 
as shown in the photograph 
where the performance of 
one of the new Jensen 
60 -cell type "K" Horns, 
equipped with 2 type X 
permanent magnet driver 
units, is being determined. 

ism switches on the loudspeaker directly 
behind him and veers the sound to an- 
other speaker when he moves. The mu- 
sic had to be divided up in such a way 
that later it could be blended at will and 
reproduced through the required loud- 
speaker-wherever Disney wanted it. 

To do this, the orchestra was divided 
into five sections-strings, basses, wood- 
winds, brasses and percussions. Each 
section was covered by three micro- 
phones, and recorded on a separate 
track. Also, there were three additional 
straight recordings, two on film, one on 
records, and a beat track giving the beat, 
entrance cues, etc., which the cartoon- 
ists used to synchronize the action to 
the music. Each of these tracks could 
be blended in any way with any other 
track or combination of tracks, so that 
actually any single instrument, section or 
the whole orchestra could be heard com- 
ing from any one point of the screen. 

Fantasound succeeds in taking music 
and sound out of its customary accessory 
or incidental role in the theatre, and 
elevates it to the position of an impor- 
tant tool in the hands of the dramatist. 

The results can best be described as 
surprisingly delightful. The Disney ex- 
perts who produced the picture had dif- 
ficulty in believing their own ears when 
they first beheld their handiwork. They 
heard screen sounds come forth with 
flexibility for the first time. They fol- 
lowed the music with their ears and 
eyes all over the screen. In addition, 
they heard it coming from all around 
them in certain of the more exciting or 
dramatic parts. 

Fantasound should prove an important 
step forward for the motion picture art. 
At present limited to "Fantasia" because 
of the elaborate sound reproducing sys- 
tem required for the theatre, it is ex- 
pected nevertheless to form the basis 
for further research and development in 
the realm of sound on film, from which 
eventually will come new sound equip- 
ment which the average theatre can af- 
ford to install. 
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DACO-DAYRAD 
RADIOMETER 

"The Master Instrument" 

DACO engineers have now developed 
the only complete instrument to service 

ALL RADIOS -TELEVISION -SOUND 
amplitude 
frequency 
video 

modulations are all 
very simple for this 

great instrument 

The magnificent beauty of this remarkable instrument 
encloses built-in synchronization of signal tracer RF -IF 
amplifier - electronic volt ohm milliammeter - oscillo- 
scope of wide range-sweep generator-sweep amplifier- 
audio and nupersonic frequency oscillator-fundamental- 
RF-IF oscillator-loud speaker and all internal and external 
analysis. 

OPENS NEW FIELDS OF SERVICE 
INCREASES EFFICIENCY OF SHOP 
PROTECTS PROFESSIONAL STANDING 
SMALLER SPACE - LESS TIME 

DIGNIFY YOUR SHOP - BE THE FINEST 
SERVICE IN YOUR COMMUNITY. 

INCREASE YOUR PROFITS PRICE WITH $194.90 
CABINET 7 RACK PANEL 

PRICE FOR $184.90 
HUNDREDS OF FEATURES include 7" meter -7" dials, degree scales both ends, 1,000 volts AC -DC up to 10,000 volts if wanted, 
resistance range to 100 megohms-DB range -20 to +46-audio supersonic 20 to 150,000 cycles-RF-IF oscillator 9 bands 
AM -FM -video range 50 KC to 60 MC, calibrated output attenuator, direct reading in microvolts - oscilloscope, selective 
positioning of hor. and vert. deflector plates, cathode ray modulation-sweep generator range 10 to 25,000 cycles with sync, selector 
and lock -in control-sweep amplifier also used as separate low gain video amplifier-internal 60 cycle calibrated voltage-complete 
signal tracer of 6 bands and video amplifier, selection for AM -FM and television, amplifier gain internally calibrated input 
through constant capacity attenuator. 

Beautifully streamlined iridescent gray or black wrinkle finish cabinet, black and silver finish panel. 19" wide x 241/" high, 
designed rack panel if desired. Instrument 32" high x 24" wide x 16" bottom depth x 7" top depth-chrome trim strips join panel 
and cabinet¡ 

DACO FLUORESCENT TEST INSTRUMENTS 

DAYTON ACME CO. 
2339 GILBERT AVENUE CINCINNATI, OHIO 

Export Division 
646 N. Michigan Ave., Chicago, III., U. S. A. 

Cable Address "COREXCO" 

COMPLETELY ANALYZE 
ANY FLUORESCENT 
FIXTURE IN ONE 

MINUTE 

SERVICE OR INSTALL 
FLUORESCENTLIGHTING. 

HIGHLY PROFITABLE 

DACO ARE THE ONLY 
MANUFACTURERS OF 

FLUORESCENT 
INSTRUMENTS 

UN ORTEST 
$29 90 

SENIOR 
FLUORTEST $69.90 

See Your Jobber or 
Write for Catalog on 

TUBE TESTERS 
VOLT-OHM- 

MILLIAMMETERS 
OSCILLOSCOPES 
SIGNAL TRACERS 
OSCILLATORS 
AND OTHER EQUIPMENT 

PRICE RANGE $19.90 UP 
Four Year Warranty 

Available. 

Dayton Acme Co. 
Please send information 

D Radiometer 
Tube testers 
Time payment 

Name 

Address 

City..... 

Fluortest 
Other equipt. 
Rebuilt equipt. 

State 
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LOCK-ZN TYPE TUBES 
FILAMENT TYPICAL TYPES FOR 

LOCK -I N CURRENT IN PLATE EQUIVALENT 
TYFE AMPERES APPLICATION VOLTAGE REMARKS SERVICE 

ILA4 0.050 POWER AMPLIFIER 85-90 OUTPUT 115 Mw. IA5G, IA5GT 

ILA6 0.050 FREQUENCY CONVERTER 85-90 IA7G, IA7GT 

IL84 0.050 POWER AMPLIFIER 45-90 OUTPUT 20C Mw. (IT5GT) 

ILC5 0.050 R -F - 1-F AMPLIFIER 45-90 GM 775 (1T4) 

ILC6 0.050 FREQUENCY CONVERTER 45-90 (ILA6) 

105 0.050 DETECTOR -AUDIO 45-90 VOLT GAIN 60 TO ZOO (1S5) 

ILE3 0.050 AMPLIFIER 85-90 Mu 14 I E4G 

I LH4 0.050 DETECTOR -AMPLIFIER 85-90 Mu 65 IH5G, IH5GT 

ILN5 0.050 R -F - I -F AMPLIFIER 85-90 GM 800 IN5G, IN5GT 

3LE4 0.050 POWER AMPLIFIER 45-90 OUTPUT 300 Mw. (1S4) 

7A4 0.32 AMPLIFIER 90-250 Mu 200 6J5, 6J5G, 6J5GT 
7A5 0.75 POWER AMPLIFIER 110-125 OUTPUT 2.2 WATTS (25L6),(25L6G),(25L6GT) 
7A6 0.160 DETECTOR-A.V.C. 6H6, 6H6G 
7A7 0.32 R -F - I -F AMPLIFIER 100-250 GM 2000 6SK7, 6SK7GT 
7A8 0.160 FREQUENCY CONVERTER 100-250 - 6D8G, (6A8G) 

784 0.32 AMPLIFIER 100-250 - 6F5, 6F5G, 6F5GT 
785 0.430 POWER AMPLIFIER 100-315 OUTPUT 4.5 WATTS 6K6G, (41) 

786 0.32 DETECTOR AMPLIFIER 100-250 Mu 100 6SQ7,6SQ7G,6SQ7GT,(75) 
787 0.160 R -F - I -F AMPLIFIER 100-250 GM 1750 6S7G,(6SK7),(6SK7GT) 
788 0.32 FREQUENCY CONVERTER 100-250 - 6A8,6A8G,6A8GT 
7C5 0.48 POWER AMPLIFIER 180-315 OUTPUT 5.5 WATTS 6V6, 6V6G, 6V6GT 
7C6 0.160 DETECTOR-AMPLrFIER 100-250 Mu 100 (6T7G),(6SQ7),(75) 
7C7 0.160 DETECTOR -AMPLIFIER 100-250 GM 1300 6W7G, (65J7) 
7E6 0.32 DETECTOR -AMPLIFIER 250 Mu 16 6R7, 6R7G 
7E7 0.32 DETECTOR -AMPLIFIER 250 GM 1300 6B8, 6B8G, 6B8GT 
7F7 0.32 AMPLIFIER -INVERTER 250 Mu 70 (6C8), (608G) 

7G7/1232 0.48 R -F - I -F AMPLIFIER 250 GM 4500 (6AC7/I852) 
7H7 0.32 

R -F - 1-F AMPLIFIER 100-250 Gil 3600 (6ÁB7/1853) 
7J7 0.32 FREQUENCY CONVERTER 100-250 LOW FREQUENCY DRIFT 6J8G 
7L7 0.32 R -F - I -F AMPLIFIER 100-250 GM 3100 (6AC7/I852) 
7N7 0.64 AMPLIFIER -INVERTER 90-250 Mu 20 6F8, 6F8G 
7Q7 0.32 FREQUENCY CONVERTER 100-250 6SA7, 6SA7GT 
7Y4 0.53 FULL OR HALF -WAVE 325-450 DC OUTPUT 60 MA. 6X5G, (84) 

RECTIFIER 

14A7/1287 0.160 R -F - I -F AMPLIFIER 100-250 GM 2350 12SK7, 12SK7GT 
I4A4 0.160 DETECTOR -AMPLIFIER 90-250 Mu 20 I2J5GT 

14A5 0.160 POWER AMPLIFIER 250 OUTPUT 2.5 WATTS (6V6), (6V6G) 
1486 Q.160 DETECTOR -AMPLIFIER 100-250 Mu 100 12SQ7, 12SQ7GT 
1488 0.160 FREQUENCY CONVERTER I2A8GT 
14C5 0.240 POWER AMPLIFIER 180-315 OUTPUT 5.5 WATTS (6V6), (6V6G) 
14C7 0.160 DETECTOR -AMPLIFIER 100-250 GM 2275 (12SJ7)' 

14F7 0.160 AMPLIFIER -INVERTER 90-250 Mu 70 (I2C8) 

14H7 0.160 R -F - I -F AMPLIFIER 100-250 GM 3800 (6AC7/1852) 

14J7 0.160 FREQUENCY CONVERTER 100-250 LOW FREQUENCY DRIFT (6J8G) 
14N7 0.320 AMPLIFIER INVERTER 90-250 Mu 20 (6F8) 

I4Q7 0.160 FREQUENCY CONVERTER 100-250 -12SA7,I2SA7G,I2SA7GT 
I4Y4 0,320 FULL OR HALF -WAVE 325 DC OUTPUT 70 MA (6X5G) 

RECTIFIER 

35A5 0.160 POWER AMPLIFIER 90-110 OUTPUT 1.5 WATTS 35L6G, 35L6GT 
35Y4 0.150 HALF -WAVE RECTIFIER 110-235 DC OUTPUT 100 MA 35Z5GT 

35Z3 0.160 HALF -NAVE RECTIFIER 110-235 DC CUTPUT 100 MA 35Z4GT 
50A5 0.150 POWER AMPLIFIER 90-200 OUTPUT 2.2 TO 50L6GT 

4.7 WATTS 

() INDICATES TYPES FOR ONLY APPROXIMATE EQUIVALENT SERVICE 

FROM HYGRAOE-SYLVANIA 

FOR WHICH NO EXACT EQUIVALENT EXISTS. 

14 SERVICE, NOVEMBER, 1940 
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CIRCUITS 
(Continued from page 10) 

phase inverter with the cathode hot. 
(See Fig. 8.) This and several other 
models haye ,a novel tone control corn - 

Hg. 9. Stewart Warner Chassis I I -6V. 

bining a 6-meg element and 0.4 meg ele- 
ment in the same unit. 

Stewart -Warner Model 11-6V has a 

6507 
2nd. DT.,AVC,A-F 
I.F.T. 

AVG 2 Meg 

4 Meg. 

75 
Ohms 

500,000 
Ohms 

10 Mfd.I+ 

10 
Meg. 

To 
Power 

Transf. 
H.V.C.T. 
(-3V.) 

Fig. 11. Sentinel 5 and 6 turbe super 
heterodyne. 

unique oscillator circuit using screen 
grid feedback. The cathode is grounded 
via a by-pass condenser and is opened 

65K7 
TUNING EYE 

AM PL. 

Fig. 12. Admiral A I I. 

for phonograph operation. (See Fig. 
9.) Stewart -Warner's 11-9B has a dif- 
ferent push-button hook-up arrangement 
with the butions in series. (See Fig. 
10.) Note Sentinel's method of pro- 
viding an initial avc bias independent of 
received signal through the use of a 75-I 

Every Successful Radio Service Shop 
in America Has a Complete Set! 

Indispensable is a strong word to apply to anyone or anything. 
Yet, rare is the successful serviceman, in any part of the world, 
who does not consider his RIDER MANUALS an essential-an 
indispensable-part of his servicing equipment. And there is a 

reason-RIDER MANUALS cut down trouble -shooting time to 
a minimum. They enable you to KNOW just what the manufacturer 
put into the sets that come to your bench. They are the only 
authoritative source where you will find-all in one place-the 
data you need for fast, sure, profitable servicing. With them you 
will have constantly at your finger tips, data on alignment, 1-F 

peaks, operating voltages, parts lists and values, voltage ratings 
of condensers, wattage ratings of resistors, coil resistance data, 
gain data, and all other essential information. 

Give your customers the service you have promised them. 
Give your business the profits it deserves. Stop at your jobber's 
today and get those volumes of RIDER MANUALS you have been 
intending to buy. 

-, YOU NEED ALL ELEVEN 

Volume Price Covering Volume Price Covering 
XI $10.00 Up to May VI $7.50 1935-36 

15, 1940 V 7.50 1934-35 

X 10.00 1939-40 IV 7.50 1933-34 

IX 10.00 1938-39 III 7.50 1932-33 

VIII 10.00 1937-38 II 7.50 1931-32 

VII 10.00 1936-37 I 7.50 1920-31 

JOHN F. RIDER Publisher, Inc. 
404 FOURTH AVENUE, NEW YORK CITY 

Export Division: Rocke -International Eke. Corp., 100 Varick St., New York City. Cable: ARLAB 

Rider Manuals. 
NOW IN ELEVEN ESSENTIAL VOLUMES 
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Automatic 
VOLT -OHM 

MILLIAMMETER 

17-90 Fi>.;;:r 

Model 1200-F 
push button type 

Here's a new, really "hot" item ... another model in Triplett's 
ever more popular line of test 
equipment. Model 1200-F is an 
entirely automatic Volt - Ohm - 
Milliammeter with a new, 
simpler method of push-button 
switching. Maximum speed and 
minimum switching are outstand- 
ing new features. 
Only one button need be pressed 
for any range and test setting. 
Ranges: DC 0.10.50-250-500- 
1000 at 25,000 ohms per volt ... 

$21.84 
DEALER NET PRICE 

AC 0-10-50-250-500-1000 at 1000 ohms per volt. DC Milliamperes 0-1-10-50-250. . 0-50 DC Micro. 
amperes ... Resistance 0-1000 Low Ohms, shunt type circuit; 0-300,000 ohms; 0-3 and 0-30 megohms, 
series type circuit. Self-contained batteries for all ranges. 

REDDOT Lifetime Guaranteed Instrument, rectifier type. An exclusive Triplett feature is the plug-in 
rectifier which simplifies replacement in case of accidental damage. Metal case with rich brown suede 
enamel finish. Attractive three -tone panel. Dealer Net Price $27.84 

Model 1200-A Volt-Ohm-Milliammeter ... Selector Switch operated . . . 2000 ohms per Volt DC . . 

Dealer Net Price $21.84 

Model 1200-C Volt-Ohm-Milliammeter ... Selector Switch Operated .. . 5000 ohms per Volt DC . . 

Dealer Net Price $22.84 

Model 1200-E Volt-Ohm-Milliammeter ... Selector Switch Operated ... 25,000 ohms per Volt DC . 

Dealer Net Price $25.84 

MODEL 1232-A 

Triple Shielding ... Im- 
proved Attenuation . . 

Large Dial Opening for 
improved readability, 
with direct geared dial 

Six Bands covering 
frequencies from 115 Kc 
to 30.5 Mc. All frequen- 
cies fundamentals 
Scale length over 50 
inches . Dealer Net 
Price ... $29.84 

MODEL 1213 

Sockets to test all present 
day tubes including Ban- 
tam Jr., High voltage 
Series tubes including 
117Z6G and 1.4 -volt Mini- 
atures. Ballast Tube Con- 
tinuity Test . Foldex 
Tube Chart ...REDDOT 
Lifetime Guaranteed In- 
strument Dealer Net 
Price ... $22.00 

For full cooperation with the National Defense Program, Triplett engineering and production facilities 
are being rapidly expanded to continue the service and delivery to which our trade is accustomed. 

WRITE FOR CATALOG-SECTION 1711 HARMON DRIVE 

THE TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
Bluffton, Ohio 

TOTAL DEFENSE: 
You enjoy complete protection from competition in Sound 
sales with Clarior 's 5 -point Profit Plan. Find out what this 
means to you. Act at once. 
Wire or write for Clarion preparedness set-up for increased 
P.A. sales and profits. 

PUBLIC ADDRESS í7` 
TRANSFORMER CORP. OF AMERICA 69 WOOSTER ST., NEW YORK 

6 SERVICE, NOVEMBER, 1940 

ohm resistor to ground-in Fig. 11. 
Admiral uses a tuning eye amplifier 
operating from the avc bus; a 6SK7 
feeding a 6AF6 eye in Fig. 12. Sen - 

Fig. 14. Admiral J6, XJ6. 

tinel's 6 -tube loop set has an iron core 
wave trap between the r -f and converter 
stage. The r -f stage is cut out for short- 
wave reception. (See Fig. 13.) Ad- 
miral Model J6 cuts out the loop for 
short waves and capacity couples the 
antenna. Note also that the detector 

Fig. 15. Philco 41-230, 41-235, Code 121. 

coil is padded-Fig. 14. In Philco's 
41-230 the loop feeds the primary of 
an antenna transformer, the secondary 
of which is tuned by the gang con- 
denser. (Fig. 15.) 

PHILCO 1940 PORTABLES 

Aerial jacks: These portables have a series 
aerial jack in the side of the case. In some 
of the early sets the glue used in the as- 
sembly of the cabinet runs down over the 
jack and causes dirty contacts. Trouble 
will not show up until the jack has been 
used with an external aerial and the posi- 
tion of the contact has been disturbed. 

There is a slight variation in the inside 
dimensions of the portable cases, with the 
possibility that in some cases the aerial 
jack may be bumped and damaged when 
installing the battery. This may cause an 
open contact. A fish -paper shield should be 
added over the jack to prevent damaging 
the jack when the battery is installed in 
the portable. This has already been done 
in later models. 

Philco RMS Service Note 
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PROGRESS 
By T. D. GIBBS 

THIS is not a story of phenominal 
success but relates to progress 
and results that have been most 

gratifying, back of which are simple 
principles of conduct and of cause and 
effect. There have been no outstand- 
ing engineering feats nor any clever, 
expensive advertising plans. The 
process is comparatively slow but 
definitely a sure one. 

Results 

The results of this procedure in our 
case, are such that within a years' time 
since we began dilligently to follow it, 
we are no longer looking for business. 
It seems to come miraculously, if you 
please, and for better than a year and 
a half our only problem has been to 
take care of the business we have had 
in the most practical and advantageous 
manner. 

Extra Service 

One of the things that has proved 
most valuable would come under the 
heading of extra service. This does 
not mean cutting prices. Our prices are 
above the average, but we make it a 
point to do everything and anything 
that is within common sense to please 
our customers. A set may come in for 
any one or more of the common radio 
troubles. Our service does not end 
with the mere replacement or adjust- 
ment of parts. First, everything about 
the receiver, cabinet and all, is cleaned 
thoroughly. Ev ry mechanical detail 
is inspected and oiled with a special oil. 
Nicks, bruises, etc., on cabinets are re- 
paired. When a radio leaves our shop 
it seldom has any squeaks or slipping 
in dialing apparatus ; the volume con- 
trol works as it was intended; the band 
switch (if any) changes without noise; 
the chassis sets straight in the cabinet 
and many other minor details we could 
mention. 

Our service doles not stop here, how- 
ever. In the home, wires and cords are 
arranged neatly. If they are badly 
worn or frayed they are replaced. 

Time Well Spent 

Time? Sure this takes time but we 
get paid for it and good pay besides. 
These details just mentioned are things 
the customer can see and appreciate. 
We can replace all the condensers and 
resistors in a dead radio and this action 
will bring little enthusiasm from the 

(Continued on page 20) 

/'/ei'eó the one thou haue 

óeen waitiny joi'! 

This "different" Meissner Portable 

PHONO -RECORDER 
can bring YOU extra profits! 

Whether you are a Jobber, Dealer -Serviceman or Sound Technician, this new Meissner 
Portable Phono -Recorder should be the means of putting extra money in your pocket! 

Its outstanding high quality, professional appearance and operation, fidelity of recording 
and reproduction, facility and flexibility in handling all sizes of records up to 12"-plus its 
additional features including its use as an auxiliary P -A System for small groups, make its 
demonstration and sale almost a matter of form in many widely variant fields. 

Housed in an attractive airplane -luggage case, only 16" x 17" x 7", this instrument is 
readily handled on any kind of job. Contains built-in, high -quality audio amplifier, complete 
with tubes; space for crystal mike and power cord inside case; record storage space con- 
veniently placed inside demountable cover. Operates directly from any 110 -volt, 60 -cycle 
power line. Sturdy 6" dynamic speaker furnishes full volume output on reproduction or 
P -A use, without distortion. 

Fully equipped with complete control equipment for making high-grade recordings- 
Volume Control, Tone Control, Selector Switch for Recording, P -A and Reproduction, Normal 
and Overload Indicators; provided with first quality magnetic cutting head and wide -range 
crystal pick-up. Furnished with combination hand -and -stand crystal microphone. 

Nothing has been overlooked to make this unit the real leader of the field in quality 
performance! And yet the price has been held to an encouragingly low level-only $59.50 list, 
subject to usual Jobber and Dealer discounts! 

Write for Your Free Copy of the New Meissner General Catalog! 
ADDRESS DEPT. S-11 
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ALA ,221,a zeu: 

The well dressed tube stock is easiest 
sold. N. U. Stacking Racks put new 
joy in tube handling. Tubes dress on 
a line with the front of cabinet, can't 
fall over, easy to rotate. 

© 1940 N.U.R. CORP. 

Skrnay 
fuJ 

STOCK CONTROL 

With the large number of typt 
of tubes used in radio sets t 

day, the stock problem of ti 

Service Dealer is very comp 
cated. First of all the dealer mu 
have the necessary type 

`'am tube on hand when it is call( 
for. Secondly any system that he uses f 

stock control should be simple and precis 

Consider the N. U. Way. Each tube cork 
has an inventory tab showing the tyl 

number sealed to the carton when you receive it . . . Tul 
Stacking Racks are provided for easy dressing and rotation 
tube stock ... All fast moving tube types are identified by 
line under the type number on the carton all of which hell 
you to MAKE MORE MONEY WITH NATIONAL UNIOP 

N. U. Stacking Racks come in 
five sizes for the different size 
cartons, sizes of cartons for each 
type tube is shown on price 
card. Assembled with clips 
furnished, front edges on a line, 
each rack clipped to the next. 
Racks have different depths, 
thus when the right type is 
placed inside all dress to the 
same front level. 

: 

Carton receptacle with 
slot. Note slot for re- 
ceiving inventory tab 
after it has been re- 
moved from the carton. 
End comes off for quick 
removal of tabs when 
getting ready to count 
and order. 

Note line under tube type. Only 
the fast moving types are sc 
designated by N. U.-all other 
have no line under type. 80% 
of your business is done with 
the fast moving 60 some types. 

P 

+"+Y ,, '.. 
sJ;,. \ 

i . .. 

1-; .'ï .r 
ÿYJ1.O: : \,+ it, ' ; ..,.. í 

Inventory tab as it appel 
on carton. Has Bout 
end-one for jobber inve 
tory use and one for deal 
use. Should be torn 
and put in container will 
tube is sold. 

U 
price. 

plat citet 

type 
80th tube 

c. 

the leNeraes Snot. 

any carton size tot 

in oT`- 
tacts 

stacking 

FOR THE BEST EQUIPPED SHOP IN TOWN 
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SALES CONTROL 

National Union's stock and sales plan is 
the envy of the entire tube industry. For 
the busy service dealer without an elab- 
orate office organizat'.on, it offers quick de- 
pendable control as far ahead of old meth- 
ods as the typewriter over longhand. 

Study the operation of your business. Com- 
pare your present procedure with what 
National Union offers. 'Don't be satisfied to 
stay in a rut. Nationa. Union is constantly 
doing things to help the service dealer and 
you in turn can definitely MAKE MORE 
MONEY WITH NATIONAL UNION. 

SCOTCH TAPE DISPENSER 

Available at all stationery Stores. 
A roll of scotch tape is soed at- 
tached in place on dispenser. 

Every N. U. Tube sold for re- 
placement has a space in the 
brand for dating the sale. This 
can be put on easily with an 
ordinary pencil and it will stay 
on unless rubbed off. 

To prevent rubbing off, we sug- 
gest covering the date marks 
with scotch tape. This will 
adhere readily to glass or 
bakelite and the date marks 
will show through clearly. 

SIX 6i9aóagolA.ving.thee 71. Zf. Way 

1. NU quality is Supreme - All types available. 

2. Price is Maintained. 

3. All Prices Strctly Competitive. 

4. Exclusive Appeal to Service Dealers. 

5. Exclusive Equipment Program. 

6. Over 50,000 Completed NU Deals with Service Dealers. 

E. J. MAGINOT, Boston, Mass. In my 
opinion, and in the opinion of many 
other service engineers with whom 1 

am associated, N. U. enjoys a pres- 
tige which needs no apology. Mod- 
ern radio sets demand modern test- 
ing equipment. N. U. supplies it the 
easy way. 

FOR THE MOST EFFICIENT SHOP IN TOWN 
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ATUBE tester can be 
just that-or it can be a "silent salesman" 
helping to pay its way through increased 
tube sales. The professional appearance of 
the RCP Model 312, its clearly marked 
9 -inch meter, and its workmanlike operation 
all help to establish the confidence of cus- 
tomers in its measurement of the quality of 
their tubes. Its decision "Bad" means "Buy" 
to them. 

And even "behind the scenes" in the shop 
this RCP instrument continues to be a 
money-maker. Its ability to detect tube de- 
fects which other testera overlook is a mighty 
factor in getting at the root of set servicing 
headaches. With an RCP tester you don't 
find the tubes in a balky set test good, then 
check every part in detail only to find by 
a process of elimination that the trouble was 
in the tubes after all. Herbert E. Hall of 
the Barnes Radio Service, Odessa, Texas, 
found this out. He writes: "I had a difficult 
set for service which several other men had 
worked on without finding the trouble. My 

new RCP tester found it to be in defective 
tubes which other higher priced tube testers 
had passed as 'Good'." 

Because RCP equipment is so economically 
priced, it doesn't take many extra tube 
sales, or much time saved in diagnosing set 
ailments, to pay its cost. The RCP Model 
312 "Dependable" Tube Tester, for instance, 
is priced at only $29.95 for the counter types 
(horizontal or vertical). Yet all types boast 
a jumbo 9 -inch meter, the famous dynopti- 
mum test circuit, built-in Rolindex charts, 
sockets for all old and new tubes with spares 
for future tube types, line -voltage regulator 
with meter indication, double fuse protec- 
tion, separate tests for shorts, hum, noise 
and intermittents, and a multitude of other 
features. 

What's true of RCP tube testers is true of 
every item in its line of "Dependable" test 
equipment which includes over 40 profit - 
making, time -saving models ranging from tiny 
pocket type multimeters to all-purpose com- 
bination instruments. 

Portable AC -DC Deluxe Multitester Model 414P 

Lao" to use --easy to read-accurate. With fused, wide -scale mete% 

the 414emakesttAC voltages raslaeasy tocing e read aasl cDCrintfact tht 

same scales are used for both! Sensitivity -2000 ohms per volt 

C and AC. hl eres- 

0/50/250/I00Voltage-5/50/250/2500/5000, 
a 

Amperes .110120.0 CapaeitY D03 3/3/30/300 mfdam Resist 

ance-/ to 100/15,000Ó1/I Ó00l11.5 shenries./l 

men.Inductance-.25 to 1001 

millihenries: 

Complete in finely finished hardwood case. 

LEARN MORE about the job that 
these instruments can do for 
you. Write today for the RCP's 
brand new catalog, No. 124. 

RADIO CITY PRODUCTS CO., INC. 
88 PARK PLACE NEW YORK CITY 

$24.56 

RC 
bepeneable TEST 
instruments 

PROGRESS 
(Continued from page 17) 

customer, but you should hear their ex- 
pression of gratitude at seeing a clean 
dial they couldn't get into to clean them- 
selves. 

Post Card 

After the radio is set up in the home, 
we are still not through. Whether the 
job is paid for or not, the next day the 
following letter or postal card is off 
to the customer : 

"It was our pleasure recently to 
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service your radio and we wish 
to express our appreciation of your 
patronage. 

Inasmuch as we endeavor to 
maintain a guarantee that really 
means something to you, we urge 
you to report any condition which 
you think may need further atten- 
tion. 

Trusting we may have the 
pleasure in the future to serve you 
again, we are, 

Gratefully yours." 

The effect of this letter is far more 
fetching than many might realize. 

First, it satisfies the customer as to our 
reliability and willingness to make ad- 
justments when necessary, and that we 
are taking a personal interest in their 
behalf. Secondly, it assures us that we 
and not someone else will be called if 
something does go wrong. Thirdly, in 
case of credit business it goes a long 
way to eliminate non-payment on the 
excuse the set "did no work right," be- 
cause, as you can see, they were in- 
vited to let us know in such cases. 
Last, but not least, many customers 
have said to us, "We regret having to 
call you after having received your 
nice letter." What a difference this at- 
titude is compared to the average come- 
back. Also, in many cases people re- 
frain out of respect and courtesy from 
calling us on the dozens of unavoidable 
radio conditions that are peculiar to lo- 
cation, weather, etc., that ordinarily 
kept us running in the past. 

Another Phase 
Another phase of importance is ap- 

preciation. Our best business, and we 
think anyone's, comes from personal 
recommendations. The proper appre- 
ciation in such cases is most gratifying 
to those who recommend us, and to 
these people promptly goes a letter 
that we write expressing our gratitude 
and at the same time assuring them that 
their friend or friends will be so treated 
that they will not regret the favor ex- 
tended to us. 

Other phases of our program are 
promptness, fulfilling promises, neat- 
ness, ordinary and uneffected courtesy, 
sincerity, etc. 

STUDEBAKER & PACKARD ROTARY 
ANTENNAE 

Stripping of antenna knob: Unless the 
knob is firmly placed on the shaft so that 
the serrations are properly lined up, there 
is a danger that in the process of pressing 
the knob on the shaft, some of the serra- 
tions may have been damaged. 

Should it be necessary to replace the 
knobs due to this stripping condition, it is 
absolutely necessary that the knob is placed 
on the shaft squarely and is gently tapped 
on with a hammer to the full length of 
the serrations. On all recent production 
aerials, the aerial shafts have been given 
a slightly greater bevel to help in the 
installation of the knob. 

Tube removal holes: One -quarter inch 
(%-in.) holes will be found in the side 
of the housing opposite the tubes and vi- 
brator on the 1941 Studebaker-Philco 
Auto Radios. The purpose of these holes 
is to facilitate the removal of the tubes 
and vibrators for test. In order to remove 
a tube, insert the end of a small screw 
driver through the hole in the housing 
and between the subbase and the base of 
the tube. Then push down on the screw 
driver and the tube can easily be removed. 

Holes are provided in the housing for 
removal of the 7A7 i -f tube, 7B6 tube, 
7Y4 tube, 7C5 tube and the vibrator. All 
other tubes will have to be rocked in the 
direction of the rivets. 
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Bulletins, etc... . 

Copies of the catalogs and bulletins 
discussed below may be obtained di- 
rectly front the respective manufac- 
turers mentioned. Write for them 
today! 

* * * * Catalog t' o. 41 of the Alpha Wire 
Corp., 50 Howard St., New York City, gives 
12 pages of illustrative and descriptive in- 
formation on stock items of wire, wire prod- 
ucts and aerial accessories for the Service 
Man. 

* * * * American Microphone Co., Inc., 

1915 S. Western ,,ve., Los Angeles, Calif., 
have issued an 8 -page two-color catalog 
(No. 37) which illustrates their line of dy- 
namic, crystal, and carbon microphones and 
accessories. 

* * * * Ideal Commutator Dresser Co., 1266 

Park Ave., Sycamore, Ill., have issued a series 
of illustrated data sheets which describe va- 
rious items in their line. Among the bulle- 
tins is one covering their line of "Quick 
Heat" soldering tools and electric etchers; 
another describing Ideal storage cell for 
flashlights and similar applications, and a 

third picturing a group of handy aids for 
electrical workers. 

* * * * A data sheet issued by Jensen 
Radio Mfg. Co., 6601 S. Laramie Ave., Chi- 
cago, describes and illustrates their Type J 

extended -range high-fdelity dual speakers 

and 8- and 12 -in. sing speakers. 

* * * * Bulletin 5Q0, issued by Howard B. 

Jones, 2300 Wabansia Ave., Chicago, illus- 

trates and describes their Series 500 polar- 
ized power plugs a d sockets for 2, 4, 6, 8, 

10 and 12 contactl designed for 5,000 volts 
and 25 amperes. 

* * * * A new catalog with details and re- 

placement recommendations for a -c motor 
starting capacitors is available from P. R. 

Mallory & Co., Inc., Indianapolis, Ind. 

* '* * * The 1941 edition of the RCA radio 
and television test equipment catalog in- 

cludes data on new radio and television test 
equipment and phonograph modernization 
assemblies. 28 pages in 2 colors. RCA Mfg. 
Co., Inc., Camden, N. J. 

* * * * A new 16 -page two-color catalog 
covering the 1941 line of "Dependable" test 
equipment for the Service Man has been re- 
leased by Radio City. Products Co., 88 Park 

Place, New York City. 

* * * * Snapshots in sound is a two-color 
brochure issued by the RecorDisc Corp., 395 

Broadway, New York City, manufacturers of 
recording blanks. Lists discs and accessories. 

* * * * The latest Koolohm resistor cata- 
log issued by Sp -ague Products Co., N. 
Adams, Mass., is designed specifically for 
industrial users and illustrates economies and 
design opportunities made possible by this 
resistor type. 

* * * * Stancor's entire line of transformers 
for amateurs, Service, Men or industrial users, 

as well as transmitter kits and a line of packs 
are all condensed in their 24 -page, complete 
catalog No. 140B. Copies from Standard 
Transformer Corp., 1500 N. Halsted St., 

Chicago. 

FEATHERWEIGHT PRESSURE 
LIGHTENS THE BURDEN OF SELLING 

RECORDS 
LAST A 
LIFETIME 

Astatic Low Pressure Crystal 
Pickups exert only one -ounce 
stylus pressure on the record, 
scarcely more than one-third 
the conventional weight. Rec- 
ords retain newness indefi- 
nitely. 

ASTATIC 
Model FP -I8 
Low Pressure 

Crystal Pickup 
List Price $16.50 

C 

ELIMINATES 
NEEDLE 

CHANCING 
Astatic Low Pressure Crystal 
Pickups are supplied with 
permanent, built-in, sapphire 
styli, maintaining their highly 
polished and accurate con- 
tour indefinitely. 

Single hole 
mounting and 
simple hookup 
assure easy in- 

stallation. 

THERE'S A BIG MARKET FOR 

ASTATIC Low Pressure PICKUPS 
All radio and electrical shops, department and 

chain stores, music houses and other places where 

phonograph records are demonstrated and sold, 

furnish a fertile market for Astatic's new Low 

Pressure Pickups. Here is a pickup arm with perma- 
nent sapphire stylus that not only eliminates the 
buying and changing of needles, but provides 
greater fidelity of reproduction without surface 
noise and distortion. Stock records under conven- 
tional needle pressure become "used records" 
with a single playing. By reducing wear, stock rec- 
ords remain like new regardless of the number of 
times they may be demonstrated. Stop for a 

moment and think what an advantage and con- 
venience this will be to these retail dealers in your 
territory, who demonstrate and sell records, and the 
sales opportunities it offers you today. This is new 

business. Get it. 

AST TIC 

ASTATIC 
IN CANADA: CANADIAN 

ASTATIC Led., TORONTO, ONT. 

Literature and displays are available. 
Tell us your needs. 

MIA,OPHONE 
YOUNGSTOWN 

OHIO 

ASTATIC CRYSTAL PRODUCTS LICENSED UNDER BRUSH DEVELOPMENT CO. PATENTS 
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If you recognize the 
.52 

in instruments - 
HE word "quality", is used more in advertisements than 
any other ... and yet we all know that the place to look 

for it is not in advertisements, but in PRODUCTS! 

You who have used testing instruments for a number of 
years recognize quality - or the absence of it - the moment 
you get your eyes and hands on testing instruments. Indeed 
Simpson Testers owe their meteoric rise to the fact that so 
many service men DO recognize the FINER THINGS in 
instruments. 

If you know testing equipment you owe it to yourself to 
inspect Simpson instruments like those briefly described here. 
That is all we ask. The rest we leave to the instruments! 

A handsome new catalog covers the ad- 
vanced Simpson line. Ask for your copy. 

SIMPSON ELECTRIC CO. 
5216-18 Kinzie St., Chicago, Ill. 

MODEL 400 - Never be- 
fore have so many fea- 
tures been combined in a 
tester. "Unit design" 
guards against obsoles- 
cence; visual guide ties 
in speed -roll chart with 
switches: three-way 
switching broadens scope. 
Your name engraved free 
on panel. Dealers536.00 
net price 

MODEL 240 -A re- 
markable value in a 
pocket size (51.4x2'.gx 
13/4") 3,000 volt, self- 
contained tester. Four 
A.C. and five D.C. 
voltage ranges at 
1,000 ohms per volt; 
0-15-I50-750-milli 
amps; 0.3000-300,000 
ohms. Dealerss, 4,75 net price 

MODEL 300-A handsome, 
precision tube tester at a 
remarkable price. Fila- 
ment voltages of .5 to 120 
V. Tests loctals, single 
ended tubes, bantams, 
midgets, miniatures, bal- 
last tubes, gaseous recti- 
fiers, Christmas tree 
bulbs, etc. Has neon short 
check; "good" and "bad" 
markings; percentage 
scale; tube charts in 
cover. Dealers 526.50 net price 

MODEL 260-The out. 
standing value in a high sensitivity set 
tester for television 
and general servic. 
ing. Ranges to 5000 
volts-both A.C. and 
D.C. at 20,000 ohms 
per volt D.C. and 1000 
ohms per volt A.C. 
Resistance readings 
from 10 m e g o h m s 
down to 1,'2 ohm and 
five Decibel ranges 
from -10 to +52 D.B. 
Dealers 527.50 net price _.. 

MODEL 320 - Giant 
tester with 9 -inch il- 
luminated meter. Has 
50 ranges . nine 
A.C. and nine D.C. 
voltage ranges; six 
milliampere ranges; 
five resistance ranges; 
four capacity ranges; 
seven decibel ranges. 
Entirely A.C. operat- 
ed. All voltage ranges 
have resistance of 1.- 
000 ohms per volt. 
Test leads included. 
Rack mountings avail- 
able. Deal- ' S 37.50 
ors net price 

SIMPSONINSTRUMENTS 

ACCURATE 
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Di)plays . 

Counter display picturing Dorothy Claire 
and the new Etectro-Voice polydirectional 
dynamic microphone. From Electro -Voice 
Mfg. Co., 1239 South Bend Ave., South 
Bend, Ind. 

8 -color display for winter windows illus- 
trates the TWA airliner cockpit in the 
shape of a Sylvania tube. Miss America 
Aviation, a pert white attired stewardess, 
is also featured. From Hygrade Sylvania 
Corp., 500 Fifth Ave., New York City. 

Metal counter display featuring a demon- 
stration model of Worner Fotoelectric an- 
nouncer. From Worner Products Corp., 
1019 W. Lake St., Chicago, 

Personnel 
Louis Alexander has just finished 15 years 
as sales engineer far the Aerovox Corp. 

I. J. (Jim) Youngblood is now sales engi- 
neer in the Indiana territory for Clarostat 
Mfg. Co., Inc. He operates from 1002 W. 
5 St., Marion, Ind. 

M. M. Brisbin has been transferred to the 
Advertising Department at the Camden 
headquarters of RCA to handle test equip- 
ment advertising and sales promotion. He 
will also edit the RCA Service News. 

C. L. (Chet) Walker has been appointed 
assistant chief engineer of the Utah Radio 
Products Co. 

O. P. (Opie) Smith has been appointed 
sales representative for Earl Webber Co., 
in Chicago, Northern Illinois and Southern 
Wisconsin. 

CRYSTAL CARTRIDGES 
CRYSTAI.5 used in phonograph pickups 

and recorder heads are permanently 
damaged if they are subject to tem- 

peratures above 130° F even for a very 
short interval of time. This makes it es- 
sential to use extreme care when soldering 
leads to crystal cartridges, so that they 
are not over -heated and ruined. The follow- 
ing precautions must be observed to do a 
good soldering job. 

1. Use a hot iron. If the iron is not hot 
enough, it will be necessary to hold it 
against the soldering lug for a relatively 
long time before the solder will flow. This 
long contact will permit heat to flow to the 
crystal, raising its temperature beyond the 
safe limit. 

2. Be sure the connecting wires are 
thoroughly clean. If the connecting wires 
are old or dirty, the solder won't take im- 
mediately. The continued heating and ap- 
plication of solder may easily ruin the crys- 
tal. It is always a good idea to clean and 
tin the wire first so you will be sure the 
solder will take properly. 

3. Be sure your soldering iron tip is 
clean. A heavily corroded soldering iron 
won't melt and flow solder properly. 

4. Work quickly. If the iron is hot and 
clean, and the terminal wire properly tin- 
ned, all you need for a good job of solder- 
ing is a quick touch of iron and solder to 
the connection. Take the iron away just as 
soon as you see the solder flow. 

5. Never solder a lead to the case of the 
crystal cartridge to serve as a ground. This 
will invariably raise the cartridge tempera- 
ture above the safe limit. 

STEWART-WARNER CORP. 
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FREQUENCY MODULATION 

(Continued from page 6) 

frequency of which swung back and 

forth about a center frequency in ac- 

cordance with the modulating audio sig- 

nal. This much is shown in Fig. 1. 

From this interpretation it would seem 
that at any instant, the wave being ra- 
diated from the transmitting antenna 
consists of but a single frequency which 
is varying in accordance with the modu- 

lation. Actually, (however, there is more 
than one frequency being radiated. In 
fact, the signal being radiated consists 
not of just one frequency, but of a car- 
rier frequency plus a set of both upper 
and lower sidebands. This is shown 
diagrammatically in Fig. 4 for the case 
of a 600-kc wai e which is being fre- 
quency modulated by a 500 -cycle audio 
note. Although 4 my four sidebands are 
shown, it shoull be understood that 
there are in reality a much larger num- 
ber. However, because the amplitude 
of outer sidebands decreases very rapid- 
ly, only those Jose to the carrier are 
important. 

The exact nu ber of sidebands de- 

pends upon th maximum frequency 
swing and the audio frequency. A good 
first approximatippn is the statement that 
all the importa st sidebands are con- 
tained in the space between the maxi- 
mum frequency wing on each side of 

the center frequency. Thus the band 
width of the r -f and i -f sections of an 
f -m receiver st be approximately 
equal to twice t e maximum frequency 
deviation, or 1 0 kc for the present 
standards. 

For the sake of comparison, the cor- 
responding case for a -m is also shown 
in Fig. 4. Here there are only two side - 

bands which differ from the carrier fre- 
quency by an ambunt equal to the audio 
frequency. 

It may seem that there is a contradic- 
tion between the viewpoints that (1) an 
f -m wave consists of a carrier plus a 
large number of sidebands, and (2) at 
any instant the f -m wave has a single 
frequency depending on the modulating 
voltage. Actually there is no contradic- 
tion here, if yo bear in mind that the 
carrier plus the idebands shown in Fig. 
4 combine to farm a single wave the 
frequency of which varies from maxi- 
mum and minimum at the rate of 5000 
times a second. This is analagous to 
the a -m case. Here the carrier and the 
two sidebands combine to form a single 
wave the ampliude of which varies 
from maximum o minimum at the rate 
of 5000 times a hecond. 

Thus in the f -tin case, varying the fre- 
frequency of the carrier introduces 
a large number Of sideband frequencies, 
whereas in a -m varying the amplitude 
of the carrier introduces a single set of 

IT'S RCA FOR UNMATCHED QUALITY.. UNBEATABLE LOW PRICES/ 

I 

ilÌt,,Jh!IIiI 

P4ed 

sums up the story of 

New RCA Standard 50 -Watt Amplifier 
1 High Gain Single Unit. 2 Four "High" and 
"Low" Inputs. 3 Automatic Compensation 
for Phonograph. 4 Bass and Treble Controls. 

This new RCA Standard 50 -watt amplifier 
is a single unit, high power amplifier for 
all-around use. 

Look at these features! 50 full watts of 
high quality power ... four high and low 
impedance input positions for microphone 
and phonograph ... electric mixing ... in- 
verse feed-back ... beam power output 
tubes... no interaction between inputs .. 
full frequency response ... pilot light .. 
externally fused power transformer. Re- 
member-RCA can supply with low priced 
equipment your amplifier requirement. 

Any sound sstes, sounds better equipped with RCA Radio Tubes 

RL.1 Standard 50 -watt 
Amplifier MI -12214 

RCA 6 -watt Amplifier MI - 
12209 operates from high im- 
pedance microphones and high 
or low impedance phonograph 
inputs. High gain - excellent 
frequency response. An out- 
standing value at a low price. 

RCA 15 -watt Amplifier MI - 
12202 -B. This medium power, 
high gain amplifier has two in- 
dividually controlled input po- 
sitions for microphone and 
phonograph. Continuously 
variable tone control and other 
features. 15 to 20 watts output 
-Intra -Tube Mixing, two high 
impedance inputs, phonograph 
input jack. Excellent for mod- 
erate power installations. 

RCA 25 -watt Amplifier Mí- 
12205 has most modern circuit 
design, is extremely flexible, 
can be used for four input po- 
sitions for microphone and 
phonographs; Remote Electric 
Mixing, bass and treble con- 

trols, provi Sion for extra inputs, 
automatic phonograph com- 
pensation, and other features. 

COMMERCIAL SOUND 
RCA Manufacturing Co., Inc., Camden, N. J. A Service of the Radio Corporation of Americu 

sidebands. In both f -m and a -m there 
is a complete set of sidebands for each 
of the audio frequencies present in the 
modulating signal. 

It might seem at first thought that 
wide band f -m would require more 
space in the u -h -f spectrum than would 
be required by a -m. It turns out, how- 
ever, that f -m is more economical of 
space than a -m because of the interfer- 
ence -reducing property of f -m. 

This is well illustrated by a series of 
tests which were made recently of the 
relative merits of f -m and a -m in reduc- 
ing interference between stations oper- 
ating on the same frequency. Fig. 5 

shows the results of one of these tests. 

The two dots represent two equally - 
powered stations fifteen miles apart. 
The shaded areas within the small cir- 
cles represent the areas within which 
good reception is obtained using a -m 
signals. The large circles represent the 
areas within which good reception is 
obtained with f -m signals. The cover- 
age using f -m is approximately 33 times 
as great as with a -m. 

Obviously the advantage resulting 
from the ability of f -m to discriminate 
against interfering signals (which are 
50% or less of the desired signal) is 
that the same frequency can be assigned 
for use by transmitters serving areas 
which are relatively close. 
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YES SIR, Aerovox now "flags" 
those new items so you 

won't miss them on your jobber's 
shelves. Each new - item carton 
carries a bright red label on front 
and sides (see above). A glance 
over the Aerovox stock tells you 
what's new and worthy of your 
special attention. 

11=j 

Practical radio men themselves, constantly 
in touch with latest radio developments 
and current servicing requirements, Aero- 
vox engineers bring out one new type or 
value after another for your convenience 
and profit. And lest such contributions 
to better servicing be overlooked, the new 
red -label carton now "flags" your attention. 

So look over that Aerovox stock on your 
jobber's shelves. See what's new. Take 
advantage of this most complete line of 
condensers. Catalog on request-from job- 
ber or from us direct. 

CORPORATION 

NEW BEDFORD, MASS. 
IN CANADA: AEROVOX CANADA. Limited Hamilton, Ont. 
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SOUND NEWS 
KNIGHT RECORDER 

The Knight -Bruno recorder includes, 
in addition to the Bruno BR12 recorder, 
a 20 -watt recording and p -a system. Re- 
corder cuts from outside -in at both 33V3 
and at 78 rpm. Housed in Fabrikoid cases. 
Allied Radio Corp., 833 W. Jackson Blvd., 
Chicago. 

ELECTRO -VOICE CARDAK 
The Electro -Voice Cardak Model 725 

has an adjustable sound pick-up pattern 
which enables the operator to select one 
suitable for the particular installation. A 
control screw allows the microphone to 

function as a cardioid or as a bi-directional 
microphone. Response, 30 to 10,000 cycles ; 

average level, -52 db from 1 volt/bar. Fin- 
ish: Butler chrome. Electro -Voice Mfg. 
Co., Inc., 1239 South Bend Ave., South 
Bend, Ind. 

WEBSTER-CHICAGO P -A 
Economy, pertormance and portability 

are three features claimed for Webster - 
Chicago's new line of portable p -a systems. 
Three sizes are available, each including 
two 12 -in. speakers, microphone and con- 
necting cable and the amplifier all 
mounted in a single carrying case. Web- 
ster Chicago Corp., 5622 Bloomingdale 
Ave., Chicago. 

SHURE MICROPHONE 
Shure Brothers, 225 W. Huron St., Chi- 

cago, announce their Model 708A Strato - 
liner crystal microphone. The unit em- 
ploys a moisture sealed, Bimorph crystal 

mechanically isolated in an iridescent grey 
die cast case for semi -directional or non - 
directional operation. Output level 49.7 db 
below 1 volt per bar. 

LAFAYETTE AMPLIFIER 
Lafayette Model 462T has been designed 

to meet requirements of the sound man 
who specializes in rentals. Carrying cases 
have been eliminated in favor of two dec- 
orative handles on the amplifier proper. 
Output is 30 watts for either line or 6 - 

volt operation. Two high and two low gain 
channels. Overall gain 130 watts. Multiple 
output impedances. Phono top. Lafayette 
Radio Corp., 100 Sixth Ave., New York 
City. 

CLARION AUTOMATIC RECORD PLAYER 
Clarion Model C182 is a complete auto- 

matic record player combination with built- 
in amplifier and speaker or phonograph 
oscillator. Housed in a portable Pyro- 
tweed leatherette case, the device will play 
twelve 10 or 12 in. records without atten- 
tion, intermixing them as desired. A 
changeover switch provides choice of in- 
ternal amplifier or oscillator. Transformer 
Corp. of America, 69 Wooster St., New 
York City. 

WALSCO STAPLES 
Walter L. Schott Co., 5264 W. Pico 

Blvd., Los Angeles, Cal., have introduced 
a new type of staple to be used with the 
Walsco Staple drivers. The new staple is 
so hard that it can be driven into brick, 
mortar, and even into some tynes of con- 
crete, it is said. Samples upon request. 

"LAW to 

fit your rocket 

MODEL 
739 

$ 9.90 
Dealer Net 

Price 

A.C. D.C. 

VOLT-OHM-MILLIAMMETER 

Pocket Volt - Ohm - Milliammeter with Selector 
Switch. Molded Case. . . . Precision 3 -Inch 
Meter with 2 Genuine Sapphire Jewel Bearings. 
AC and DC Volts 0-15-150.750-1500; DC MA. 
0-1.5.15-150; High and Low Ohms Scales. . . 

Dealer Net Price, including all accessories, 19.90 

WRITE FOR CATALOG 
SECTION III7 COLLEGE AVENUE 

READRITI METER WORKS, IlI!uffton, Ohio 
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STUDEBAKER 1941 IGNITION NOISE 

THE following operations should be 
performed on the 1941 Studebaker 
cars in which the ignition interference 

has not been 'educed to a satisfactory level, 
after standar suppression work has been 
done. 

Radi for Ground Strap 
There is so e interference radiation from 

the radiator ..re and the front end of some 

VIEW LOOKING UP AT FRONT ENO OF CHASSIS 
FROM BELOW BUMPER 

Studebaker cars. A ground strap, similar 
to the one used on the steering column and 
on the gear shift lever column should be 
connected between the front frame cross 
member and the radiator frame, as shown 
in Fig. 1. It Will be necessary to drill both 
the frame andl the stud bar with a 
drill and fasten the ground strap with self 
tapping screws. 

Steering Column 
An additional ground on the steering 

column must be provided between the 
steering column and the steering column - 
instrument board bracket. This grounding 

60TTOM MN¢E OF 
INSTR ENT NEL 

(GROUNDING SCCREW, 

FIG.2 
VIEW LOOKING. UP AT BOTTOM 
FLANGE; OF INSTRUMENT BOARD 

STEERING 
COLUM 

can be done by drilling a 4 -in. hole in the 
column, next to the bracket and screw- 
ing in a h -in. hex head self tapping screw, 
not over 4-irn long. The head of the screw 
must rub against the edge of the bracket 
and make a good contact between the 
steering column tubing and the instrument 
board bracket 

Overdrive Control Harness 
On some of the earlier cars the over- 

drive control wiring harness was located 
below the frame of the car at a point where 
it crosses to the transmission unit. This 
wiring harness should be so located that 
it is above the frame at all points in order 
to help reduce the interference field radiat- 
ing from it. 

H t Water Hose 
In all 194 Studebaker cars it is im- 

portant that t e hot water hose be kept as 

TOPS for auditoriums or theatres 
For absolute "tops" in sound reproduction 

with cone type speakers, use the Utah 
K15P or L15P. They are unsurpassed for 
speech and music in public address appli- 
cations. 

These outstanding representatives of the 
well-known Utah speaker line have ex- 
tremely high power handling capacity. 
They have an efficiency of 4 DB above any 
other Utah speaker ever produced. Owing 
to their high efficiency, they're ideal for 
"woofer" applications in two - channel 
systems. 

Check these features: Specially treated 
for atmospheric conditions -2 inch 8 ohm 

voice coil over 1/2 -inch deep-spider of ex- 
clusive Utah design and material permits 
release of back pressure found in ordinary 
construction - greatly improved bass re- 
sponse-exceptional brilliance in the voice 
range-magnet weight 15 lb. and 23 lb. 
List price $79.50 and $104.50 (subject to 
standard trade discounts.) 

Write for full details about the complete 
line of Utah speakers. UTAH RADIO 
PRODUCTS COMPANY, 816 Orleans 
Street, Chicago, Illinois. Canadian Office: 
560 King Street, West, Toronto. In the 
Argentine: Ucoa Radio Products Company, 
S. R. L. Buenos Aires. Cable Address: 
Utaradio, Chicago. 

SPEAKERS 
VIBRATORS TRANSFORMERS UTAH -CARTER PARTS 

close to the floor boards as possible so 
that the ignition radiation from this hose 
will be restricted as much as possible. 

Bolt Heads 
It has been found beneficial in stubborn 

cases to carefully loosen all the mounting 
bolts on the hood hinges and side panels 
and remove the paint underneath the 
brackets and bolt heads so that a good 
electrical connection will be made here. 

STROMBERG CARLSON 505, 515 
Weak or no signal on the f -ni band: Low 
sensitivity or no signal on either of these 
receivers manufactured prior to October 
1, 1940, may be caused by the 22,000 -ohm 
resistor (RB), connected between ground 
and the second i -f transformer, heating up 
and changing in value. In most cases, this 
condition can be rectified by simply remov- 
ing this resistor from the circuit. 

If regeneration or oscillation does occur 
after this resistor has been removed, con- 
nect a different 22,000 -ohm resistor be- 

tween ground and the secondary of the sec- 
ond i -f transformer (terminals 4 and 5) as 
shown in the accompanying diagram. 
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ne 
Webster defines "new" as: "Lately 
made. Lately discovered. Renewed. 
Different." All of these descriptions 
apply to the Rider Books listed below. 
They have all been recently published. 
They all bear on lately discovered de- 
velopments or currently revived sub- 
jects - and they are all different - in 
approach, handling and even in physical 
make-up. Order the ones you need - 
TODAY. 

new* MAKE-UP 
OF BOOK 

Embodies a new feature ex- 
clusive to Rider Books. Pages 
are split so that the upper 
parts (containing diagrams and 
charts) can be turned without 
disturbing the lower parta of 
the pages (containing text). 
Obvious advantage in the read- 
ing and study of "Meters at 
Work." Only $1.25. 

Out Nov. 30th- 
Order Yours Today 

new* SERVICING 
TECHNIQUE 

Servicing by Signal Tracing is 
being used by an ever increasing 
number of professional radio 
servicemen for locating troubles 
in every conceivable type of 
radio communication system. It 
is the most fundamental method 
-free from every limiting factor 
heretofore encountered. 

360 pages -188 illus.- 
$2.00 

new- D E INE LRADI ONT 

Frequency Modulation is not 
just a coming thing-it is hare! 
This book explains transmission 
and reception of F -M signals- 
discusses fundamental principles 
you will need to know to service 
the new F -M sets. 

136 pages-Illustrated- 
$1.00 

new* EXPLANATION 
OF THEORY 

Know all about Oscillators. Get 
your money's worth out of them. 
Know how to test them-repair 
them. Protect the investment 
you have in oscillator equipment 
and make any future investment 
in the light of the knowledge 
this book gives you. 

256 pages -167 illus.- 
$1.50 

JOHN F. RIDER Publisher Inc. 
404 FOURTH AVENUE, NEW YORK CITY 

Export Division: Rocke -International Elec. Corp. 

100 Varick St., New York City. Cable: ARLAB 

Recd RIDER BOOKS 
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New Test Equipment 
PRECISION TESTER 

The Precision Model 954, combination 
tube tester and 37 range a -c, d -c multi - 
range set tester is a complete service labo- 
ratory in one compact unit, it is said. 
20,000 ohms -per -volt, including ranges of 
6,000 volts a -c, d -c ; 60 microamperes ; 12 
amperes and 60 megohms. Available in 4 
models, complete with batteries and high 

voltage test leads (954MCP, an open type 
portable in metal case ; 954C, counter type 
in metal cabinet; 954PM, in standard panel 
for rack mounting, and the 954P in walnut 
finish, hardwood, portable type carrying 
case with removable cover and tool com- 
partment). Literature available from Pre- 
cision Apparatus Co., 647 Kent Ave., 
Brooklyn, New York. 

WEBBER TUBE TESTER 

The Earl Webber Model 200MM tube 
tester features a 454 -inch square type meter 
and has an illuminated roll chart. The 
tube is said to show the effect of mutual 
conductance, power output and emission on 
the same scale. A descriptive and illustra- 

tive bulletin on this and other Earl Webber 
test equipment for the Service Man is avail- 
able from Earl Webber Co., 4348 W. Roose- 
velt Rd., Chicago. 

New Parts, Etc. 
MALLORY A -C CAPACITORS 

A new line of a -c motor starting capaci- 
tors has been announced by P. R. Mallory 
& Co., Inc., Indianapolis, Ind. Less weight, 
smaller size and lower cost are the fea- 
tures of these new units, it is said. Com- 
plete hardware for mounting is included 
with each condenser. 

QUIETONE FILTERS 

Types IF24 and IF25 Quietone filters 
are designed for application to fluorescent 
lamps and similar appliances to eliminate 
radio interference. Features are adapted 
to convenience in installation, it is said. 
Cornell Dubilier Electric Corp., South 
Plainfield, N. J. 

DEWALD COMPANIONETTE 

DeWald Radio Mfg. Corp., 436 Lafayette 
St., New York City, have introduced their 
Model 410, a miniature personal 4 -tube 

superhetrodyne called the companionette. 
Weighs 4 lbs. Simulated cowhide case. 
540 to 1,700 kc. 

RCA TUBE PRICES REVISED 

A general revision in the prices of RCA 
receiving tubes to bring them into line 
with current manufacturing costs has been 
announced by L. W. Teegarden, manager 
of the tube and equipment division of the 
RCA Manufacturing Co. Net prices of 
some types have been increased slightly, 
while others have been reduced. 

The new prices concentrate approxi- 
mately 40% of the renewal tube business 
in the 90c and $1 list price brackets. Slight- 
ly less than 28% of the renewal business 
is now in the 60 -cent to 80 -cent bracket. 
while the balance of 32% is in the $1.20 
to $2.75 category. 

SOLAR PLUG-IN ELECTROLYTICS 

Solar Manufacturing Corp., Bayonne, 
N. J., announces a series of plug-in dry 
electrolytics in cans. These units, called 

Type DO, fit standard octal type sockets. 
Straps are also available for use under 
conditions of vibration. Available in usual 
single and multiple ratings. 
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A list of UTC users reads let e i of industry. 

Chosen for quality, dependability and unusual designs. 

UTC has solved many transformer application problems. 

May We cooperate with you on your application? 
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Fig. 3. The VoltOhmyst is an electronic 
volts hmmeter that has provisions for a -c 
measurements and other multimeter functions. 

THE RCA Junior VoltOhmyst is de- 
signed to measure d -c and a -c volt- 
ages and resistances over an ex- 

tremely wide range. The features of the 
instrument are its high input resistance ; 

d -c voltmeter which is automatically pro- 
tected against burn -out; ohmmeter which 
is also protected against burn -out even if 
a high voltage is present across the resist- 
ance being measured; zero adjustment and 
ohms adjustment that do not have to be 
reset when changing ranges ; and its signal 
tracing type of test probe which permits 
dynamic voltage measurements in signal 
carrying circuits without interfering with 
the action of the circuit. As a d -c or a -c 
voltage measuring device its range of oper- 
ation is from 0.05 volts to 1,000 volts. Its 
input resistance (11,000,000 ohms) is con- 
stant on all d -c ranges. Thus the sensitivity 
on the 3 -volt d -c scale is 3,666,666 ohms 
per volt. 

The Junior VoltOhmyst will measure 
d -c voltages which are positive or negative 
with respect to ground without switching 
leads. It will not interfere with the opera- 
tion of any circuit or element across which 

RCA JUNIOR VOLTOHMYST 
it may be connected. It is not necessary 
to reset the zero adjustment when chang- 
ing voltage ranges and all voltage measure- 
ments, regardless of polarity, can be made 
with the common lead connected to the 
chassis or ground simply by turning the 
polarity reversing switch. 

During a -c voltage measurements, with 
the selector in a -c position the instrument 
is completely isolated from the line, and all 
a -c voltages up to 1,000 volts can be meas- 
ured. To secure complete isolation from 
the line, a copper oxide rectifier unit is 
used. The sensitivity for a -c measurements 
is 1,000 -ohms -per -volt. The instrument need 
not be plugged into the line for a -c meas- 
urements. The input circuit to the a -c 
voltmeter is polarized so that the meter 
is protected should d -c voltage be acci- 
dentally measured with the a -c probe while 
the selector switch is in the a -c volts po- 
sition and the common lead connected to 
chassis ground. 

The ohmmeter covers ranges from 0.1 
ohm to 1,000 megohms and does not require 
resetting of the zero adjustment when 
changing ranges. The ohmmeter test volt- 
age, applied across the resistance being 
tested, varies from 0.03 volts across 0.1 
ohms to a maximum of 3 volts across 1,000 
megohms. 

Fig. I (Below) and 2 (Above). The Volt- 
Ohmyst uses a bridge type circuit of novel 

design. 

Circuit Description 

The Junior VoltOhmyst uses a push-pull 
d -c electronic vacuum -tube voltmeter of 
new design. Its schematic circuit is given 
in Fig. 1. This circuit is very similar to 
the circuit used in the RCA Rider Volt- 
Ohmyst which has had very wide accept- 
ance in many fields. Unlike the conven- 
tional balanced voltmeter, the two type 
6K6GT tubes are linked by means of a 
common high resistance R27. Because of 
this coupling any change in the input volt- 
age to the grid of V1 changes the cathode 
bias of V2 and as a result the change in 
the plate current of V1 is accompanied 
by a simultaneous change in the plate cur- 
rent of V2 in the opposite direction. The 
differential voltage thus developed across 
the load resistors R19 and R20 is applied 
to the meter which is calibrated in terms 
of the voltage applied to the grid of V1, 
and in terms of resistance when the instru- 
ment is being used as an ohmmeter. 

In addition to the push-pull action, a 
high degree of self regulation is obtained 
as a direct result of the high value of 
coupling resistance R27. This is due to 
the regulating effect secured through the 
use of self bias, but because R27 is approxi- 
mately 100 times as large as the value of 
cathode resistance which it is possible to 
use in conventional circuits, the self regu- 
lating action is correspondingly increased. 
At the same time the excessive loss of 
sensitivity normally experienced when 
using such a high cathode resistance is 
eliminated in the VoltOhmyst because of 
the balanced nature of the circuit. A con- 
trolled amount of inverse feedback to ob- 
tain independence of tube characteristics 
is secured by means of the two resistors 
R25 and R26. 

A principal factor limiting the maxi- 
mum input resistance of a -c vacuum tube 
voltmeters has been the problem of reduc- 
ing grid current and the so-called contact 
potential error to a low value. In the 
Junior VoltOhmyst, this problem has been 
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solved successful by the choice of a suit- 
able tube type, t e use of a very high ca- 
thode resistance, and by operation at a low 
plate voltage. 

A one-megohm resistor is built into the 
ungrounded but shielded d -c voltmeter 
probe which effectively makes it a signal 
tracing type of probe and makes possible 
dynamic voltage; measurements in signal 
carrying circuits. 

The ohmmeter circuit places the un- 
known resistance in series with a 3 -volt 
battery and one of six standard multiplying 
resistors. The electronic d -c voltmeter is 
then used to measure the voltage drop 
across the unkno n resistor. The standard 
resistors range ' value from 10 ohms to 
10 megohms, hich provide multiplying 
factors from R to Rx1,000,000. 

As is to be expected from a consideration 
of the circuit, the Junior VoltOhmyst is 

stable in operation, requires no readjust- 
ments of the zero adjusters when chang- 
ing ranges, and is essentially independent 
of changes in line voltage and tube charac- 
teristics. 

Resistors Over 1,000 Megs 

The voltmete: section of the Junior 
VoltOhmyst car be used to measure re- 
sistances higher than those covered on the 
R times 1 meg range. This application is 

especially useful for the measurement of 

the leakage resistance of paper and mica 
condensers which, for the smaller capaci- 
ties, should be well above 1,000 meg. 

An external voltage supply, of from 20 

500 volts, is required. The higher the volt- 
age the higher the value of the resistance 
which it is possible to measure. The volt- 
age source, the resistance and the Junior 
VoltOhmyst are connected in series. Note 
the value of thé d -c voltage reading on 
the instrument 'scale. If the reading is 
small, increase the value of the external 
supply until it can be conveniently read. 

The value of the resistance, in megohms, 
is equal to eleven times the difference be- 
tween the voltage of the external supply 
and the reading on the meter scale (Ex- 
ternal Voltage ;ninus Reading of Junior 
VoltOhmyst) divided by the reading of the 
Junior VoltOhnlyst. 

BOOK REVIEWS 
RCA VICTOR SERVICE NOTES FOR 

1939, prepare by the Service Division, 
RCA Manuf cturing Co., Inc., Camden, 
N. I., 1940, 480 pages, 8% by 11, price 
$1.50. 
The largest bound volume of service 

notes issued by RCA Victor covers all 
1939 radio and radio -phonograph instru- 
ments and a number of 1940 models. The 
book, including more than 500 illustra- 
tions, is the eleventh in a series dating 
back to 1923. 

More than 150 circuits are shown with 
schematic diagitams, or nearly double the 
number included in the 1938 edition. The 
volume also in ludes complete instruction 
books on new RCA test equipment, a new 
index for bound RCA Victor service notes, 
and a special supplementary data section 
for receiver a d equipment models cov- 
ered in the 1939 and preceding volumes. 

All service nformation is presented in 
the original, unabridged form, including 
complete alignment data. The volume also 
includes television service notes on the 
latest type receivers. The test equipment 
instruction -service notes cover such instru- 
ments as the Signalyst, VoltOhmst, five - 
inch CRO, television sweep oscillator, 
Crystal Calibrator, and tube tester. In ad- 
dition, a valuable inclusion in the bound 

STOP WASTING TIME 0 
VOLUME CONTROL REPLACEMENTS 

FREE! 
The 18 Type D Con- 

trols, 6 switches and 5 
extra Tap -in Shafts, factory - 
packed in this IRC Master 
Radiotrician's Cabinet, 
handle from 60% to 75% 
of all control replacements. 
You pay only $14.97 net- 
the standard price of the 
controls, switches and 
shafts. The Cabinet (of 
dust -proof, all -metal con- 
struction) is included at no 
extra cost. Ask your IRC 
jobber to show it to you or 
write for folder. It's a time- 
saving, money -saving de- 
velopment no service- 
man will want to miss! 

Stop wasting time by ordering a volume 
control every time you need one for a job! 
Stop wasting time puzzling how to fit a con- 
trol with shaft attached into a crowded chas- 
sis without removing other parts! Stop wasting 
time waiting for a more costly "special" 
replacement, when a standard IRC Type D 
Universal Volume Control with a special 
Tap -in Shaft will turn the trick! 

In short, use IRC Type D Controls with 
Tap -in Shafts universally. Learn how a stock 
of only 18 of these controls equips you for 
prompt service on about two-thirds of all types 
of replacements. Study the construction of 
these sturdy little controls and see how amaz- 
ingly superior Type D's are to ordinary 
midgets-fully equal in 
quality to the larger 
Type C Controls and with 
all the same features plus 
the added convenience of t 
Tap -in Shafts which make 
them far more universal 
in use and much easier 
to install in a crowded 
receiver. Catalog free. 

\t 
t". 

Tap -in Shafts Stay Put! 
Don't pull loose. 
Don't vibrate loose. 

INTERNATIONAL RESISTANCE CO. PHILADELPHIA, PA. 

volume is the 48 -page new edition of the 
RCA Rider Chanalyst instruction book. 
These notes represent a storehouse of prac- 
tical technical information on radio testing 
methods. 

The volume is especially recommended 
in those territories and for those Service 
Men that are repeatedly called upon to 
service RCA and similar receivers. R. H. 

TELEVISION BROADCASTING, by 
Lenox Lohr, published by McGraw-Hill 
Book Co., Inc., 330 W. 42d St., New 
York City, 1940, 269 pages, price $3.00. 
Television Broadcasting authoritatively 

reveals the many phases of television from 
its beginning over ten years ago. Mr. 
Lohr, formerly President of NBC, is well 
qualified to discuss the new social force in 
our daily lives. 

The book has been written for the lay- 

man as well as the technician, revealing 
the range of television from the initial re- 
search and planning through production 
economies and technique. It also attempts 
to clarify the part that radio, theatre, and 
advertising play in television-which has 
now entered the field of public service. 
This book is a valuable record of the his- 
tory of television, the efforts and experi- 
ences, its development, operating technique, 
equipment, programs and technical prob- 
lems and advertising possibilities. B. A. 

CORRECTION 
In the review of a book by G. N. Gold- 

berger, on page 26 of the October issue of 
SERVICE, an incorrect title was given. This 
119 -page booklet is called "Servicing by 
Signal Substitution." It was recommended 
to "those who make their living from serv- 
icing radio receivers... . 
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JACKSON 652 AUDIO OSCILLATOR 
THE Model 652 is a portable audio fre- 
quency oscillator providing audio fre- 
quency voltages throughout the range 

of 20 to 20,000 cycles. The audio signal is 
generated at its fundamental frequency by 
a capacity -resistance tuned bridge circuit 
which provides improved operating char- 
acteristics. The full frequency range is 
covered in three logarithmic ranges. No 
calibration or zero adjustments are re- 
quired in the operation of this instrument. 

An output power of 500 milliwatts is 
available from the instrument. A selection 
of five load impedances in the output cir- 
cuit provide matching facilities for various 
load conditions. The output control pro- 
vides continuous adjustment of the output 
voltage from zero to maximum. 

Output 
The output circuit of the instrument con- 

sists of a transformer with four taps pro- 
viding the proper output impedances for 
working into loads of 10, 250, 500 and 5,000 
ohms. In addition a high impedance posi- 
tion on the load impedance switch preloads 
the 5,000 -ohm tap for use on high impe- 
dance circuits. With the Output Control 
at maximum the following voltages are 
available at the Output posts : 10 -ohm load 
= 2.23 volts ; 250 -ohm load = 11.2 volts ; 

500 -ohm load = 15.8 volts ; 5,000 -ohm load 
= 50. volts ; high -ohm load = 50. volts. 
The proper output -load tap should be used 
to match the impedance of the load circuit. 
It is necessary that a reasonably close im- 
pedance match be obtained between the 
audio oscillator output and the load to in- 
sure good wave form of the audio voltage. 

One side of the output circuit is con- 
nected to chassis ground of the instrument. 
The "GND" binding post, which is me- 
chanically insulated from the panel is con - 

The 652 audio oscillator provides a range 
from 20 to 20,000 cycles. The signal is 

generated at its fundamental frequency. 

nected to ground by means of a short 
jumper from the binding post to a solder- 
ing lug on the chassis. If it is desired that 
the output circuit be operated above ground 
potential, this ground lead can be removed 
to provide an isolated output circuit. It is 
necessary to remove the instrument from 
the case to disconnect this lead. 

General Circuit 
The Model 652 uses a Wien bridge re- 

sistance capacity tuned circuit to generate 
the audio signal at its fundamental fre- 
quency. A type 6SJ7 and 6F6 comprise 
the oscillating circuit. Positive feedback is 
introduced from the 6F6 plate circuit to 
the 6SJ7 grid circuit to maintain oscilla- 
tions. Negative feedback is introduced 
into the cathode circuit of the 6SJ7 to pro- 
vide waveform correction and amplitude 
control of the oscillations. A type 6F6 is 
used as an audio amplifier working into an 
output transformer providing various out- 
put load taps. 

Due to the self -compensating nature of 
the circuit the output voltage remains prac- 
tically constant throughout a wide range of 
input line voltage. The control action is 
provided by the ballast lamp "Fl" (see dr - 
cuit diagram) which controls the feedback 
factor. This also provides amplitude con- 
trol of the generated signal throughout the 
audio range. 

A small interval of time is necessary for 
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this control action to take place. It will be 
noticed that when the line voltage is sud- 
denly changed the output signal value drops 
but comes back to its normal value.. Like- 
wise when the frequency dial is rapidly 
turned the control action will be noted in 
restoring the signal to its normal level. 

The instrument has been calibrated at 
the factory. No adjustments should be 
required to maintain its accuracy. When 
replacing tubes no adjustments are neces- 
sary. The circuit has been adjusted by 
means of the trimmer condensers C3 and 
C4 to provide a balanced circuit and the 
main variable condenser C2 adjusted to 
provide the calibration accuracy. The 
feedback control R7 (located beneath the 
chassis) has been adjusted to provide good 
wave form and the proper output voltage. 
It should regtáire no adjustment through- 
out the life of the instrument. 

The dial lamps may be replaced by re- 
moving the frequency control knob and the 
four screws holding the dial escutcheon. 

Specifications 
Line voltage. 105 to 120 v, 50 to 60 c 

Input watts... 50 watts 
Frequency range. 20 to 20,000 c 
Accuracy 3% 
Calibration curve Logarithmic 
Scale length 25 inches 
Output impedance 10, 250, 500 5,000 ohms 

and high 
Output power 500 milliwatts 
Output contr 1 Continuously variable 
Waveform .. Less than 5% distortion 
Frequency ch r- + or -1 db, 30. -15; 

acteristic 000 c 
Hum level Down 60 db of max. 

output 
Tubes 1-80, 1-6SJ7, 2-6F6 
Dimensions 13" wide, 91/2" high, 

9/" deep 
26 lbs. Weight 

SWITCH -CONTACT SERVICE KIT 

General Cement Mfg. Co., 919 Taylor 
Ave., Rockford, Ill., have announced a 

kit of materials for cleaning noisy at- 
tenuators, tuners and switch contacts. Con- 
sists of contact cleaner and lubricant. 

OHM'S LAW CALCULATOR 

A convenient Ohm's law calculator has 
been design d by the Ohmite Manufac- 
turing Co., 4835 Flournoy St., Chicago, 
for readers of SERVICE. It gives direct 

readings for problems in Ohm's law with a 
simple setting. Has scales on both sides 
to cover ranges commonly used in radio 
and allied work. May be obtained directly 
from Ohmite for 10e. 

Actual size 414" by 9%"- 
272 fact -filled pages 

GET YOUR COPY OF 

THE BIG SYLVANIA 

Tube Fact Book 
272 Pages of Vital 
Tube Information 

Including 
Operating Conditions 

Tube Characteristics & 

Circuit Applications on 

374 Tube Types 
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Enclosed is 35c. Please send me a 
copy of the latest edition of the 
Sylvania Technical Manual. 
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"HAVING A SWELL TIME," WRITES 
ABNER BUGLE,"WISH YOU WERE HERE" 

Abner Bugle is the man who 
used to write the advertis- 
ments for Sprague Condensers. 

Nobody could juggle adjec- 
tives more gracefully than Ab- 
ner and, when it came to slap- 
ping on the superlatives, even 
Abner admitted he was just 
about tops in his profession. 
But Abner ran into a snag one 
day, and here is how it hap- 
pened: 

"Look, boss," he wailed to 
the president of the advertising 
agency for which he worked. 
I'm in a helluva fix. There's 

nothing more to say about 
Sprague Atom midget dry elec- 
trolytic condensers." 

"What!" roared the president, gnashing his 
teeth so hard he bit the stem off his Meer- 
schaum. "Don't be a fool, Bugle! Why, Atoms 
build up quicker. They stand higher surges. 
Their low leakage avoids overheating. They're 
smaller, and they've got more guts than - 

"I know all that," mourned Abner. "But 
every cheap condenser makes just about the 
same claims-whether they can live up to 'em 
or not. They may not b, as good as Atom, 
in a radio set, but they look just as good in 
an ad. I don't know what to do." 

"Jeepers Creepers, man!" the president's bel- 
low shook the oil painting of the 50th million 
Sprague TC Tubular hanging on the wall. "An4 
you say you're an advertising expert! Of 
course Atoms are better. They're uncondition- 
ally guaranteed. There i n't a firecracker in a 
carload - not in a trainload- two trainloads - 
three trainloads -" 

"I know that, boss," wailed Abner. "But you 
can't PROVE those things in print. No mat- 

ter if he fills 'em with mush 
and wraps 'em in tissue paper. 
another manufacturer might 
CLAIM that his condensers are 
as good as Atoms." 

The president did not reply. 
Grasping pad and pencil, he 
suddenly began to write. For 
two hours, Abner stood by, 
pale and wan and there was no 
other sound save the feverish 
scraping of the boss' gold pen- 
cil. 

"Eureka!" shouted the presi- 
dent finally. "I've got it. 
Here's what we'll say in our 
next ad. Listen to this: 

"'We're glad most condensers are 
bought on the basis of hard-boiled engi- 
neering tests rather than mere advertising 
claims. When quality is allowed to speak 
for itself, there can be no mistaking what 
it says. That's why Spragues are today 
specified by leading users throughout the 
world."' 

"Splendid copy, boss-and it's all true," said 
Abner, breathing a deep sigh of relief. 

"Splendid n.'thinc!" snorted the president. 
"It's perfect. What's more, you're fired, Bugle. 
In the future, I'll write the Sprague ads my- 
self." 

SPRAGUE PRODUCTS COMPANY 
North Adams, Mass. 

P.S -When last heard from, Abner Bugle 
had become a beachcomber in Tahiti. "Having 
a swell time-wish you were here," was what 
he wrote on the postcard, and added: "It's a 
great life. Beats advertising to a frazzle." 
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RADIO SERVICEMEN OF AMERICA, INC. 
304 5. Dearborn St., Chicago, III. 

I am interested in RSA Membership. Tell me about it. 

Name .. . .. 

Address 

City State 

32 SERVICE, NOVEMBER, 1940 

C 
SOLAR 

`ante 
Tubular Paper 

Capacitors ... molded in hard 
wax ... no moisture can enter 
.. much longer life ... buy from 

¡your jobber in factory -sealed 
cartons. 

Write for Catalog 

MFG. CORP. Bayonne, New Jersey 

Ken -Rad Radio Tubes are dependable in 
service and dependable profit -makers for 
dealers. We invite inquiries from tube deal- 
ers and servicemen. 

KEN -RAD TUBE & LAMP CORPORATION 
Owensboro, Ky. 

STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACTS OF 
CONGRESS OF AUGUST 24, 1912, AND MARCH 3, 1933 

Of SERVICE-A Monthly Digest of Radio and Allied Mainte- 
nance published monthly at New York, N. Y., for October 1, 1940. 
County of New York, 1 
State of New York, J Ss.: 

Before me, a Notary Public, in and for the State and county 
aforesaid, personally appeared B. S. Davis, who, having been duly 
sworn according to law, deposes and says that he is the Business 
Manager of SERVICE --A Monthly Digest of Radio and Allied 
Maintenance, and that the following is, to the best of his knowledge 
and belief, a true statement of the ownership, management, (and 
if a daily paper, the circulation), etc., of the aforesaid publication 
for the date shown in the above caption, required by the Act of 
August 24, 1912, as amended by the Act of March 3, 1933, em- 
bodied in section 537, Postal Laws and Regulations, to wit: 

1. That the names and addresses of the publisher, editor, man- 
aging editor, and business manager are: Publisher. Bryan Davis 
Publishing Co., Inc., 19 East 47th Street, New York, N. Y.; 
Editor, Robert G. Herzog, New York, N. Y.; Managing Editor, 
None; Business Manager, B. S. Davis, Ghent, N. Y. 

2. That the owners are: Bryan Davis Publishing Co., Inc., 19 
E. 47th St., New York, N. Y.; B. S. Davis, Ghent, N. Y.; J. C. 
Munn; Union City, Pa.; T. A. Walker. St. Albans, L. I., N. Y.; 
A. B. Goodenough, New Rochelle, N. Y.; P. S. Weil, Great Neck, 
L. I., N. Y. 

3. That the known bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more of total amount of 
bonds, mortgages, or other securities are: None. 

4. That the two paragraphs next above, giving the names of 
the owners, stockholders and security holders, if any, contain not 
only the list of stockholders and security holders as they appear 
upon the books of the company. but also, in cases where the stock- 
holder or security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of the 
person or corporation for whom such trustee is acting, is given; 
also that the said two paragraphs contain statements embracing 
affiant's full knowledge and belief as to the circumstances and 
conditions under which stockholders and security holders who do not 
appear upon the books of the company as trustees, hold stock, and 
securities in a capacity other than that of a bona fide owner; 
and this affiant has no reason to believe that any other person, 
association, or corporation has any interest direct or indirect in 
the said stock, bonds, or other securities than as so stated by him. 

(Signed) BRYAN S. DAVIS, Business Manager. 
Sworn to and subscribed before me. this 4th day of October, 

1940. (Seal) J. A. WALKER, Notary Public. 
Queens Co. Clk's No. 1991; Reg. No. 5650. New York Co. Clk's 

No. 199; Reg. No. 1-W-176. Commission expires March 30, 1941. 

Mr. Radio Serviceman: 

RSA MEANS BUSINESS! 
New business promotion plans and new member -helps spell 
increased profits for RSA members at the start of the new 
season. Watch for the RSA Replacement Parts Guide-New 
Broadcast Promotions-New Member Helps! Don't be the last 
man in your neighborhood to join RSA. Send the coupon Today! 

maz»BMAIL THIS COUPON NOW!iummi 
I 
I 
I 
I 
i 
I 
1 

Let's Grow Together 
in 1940! 

RADIO SERVICEMEN 

OF AMERICA, Inc. 
Reliable Service Assured 
JOE MARTY, JR., EXECUTIVE SECRETARY 
304 5. DEARBORN STREET, CHICAGO, U.S.A. 
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RCA PREFERRED TYPES 

The RCA Preferred Type Tube program 
passes its first anniversary with the an- 
nouncement that the number of receiving 
tube types it cs vers has been reduced from 
36 to 31, and that two other types have 
been replaced. 

Three types, 1G4G, 1G6G and 6N7G, 
have been eliminated from the preference 
list as the result of a swing away from 
Class B audio systems.. Type 2A3, becom- 
ing less and less popular with engineers, 
has also been dropped. Originally both 
types 6J5 and 6J5GT were included 
because of a price difference. Increased 
volume of or rs for the 6J5 has made 
possible manuf cturing economies to bring 

RECEIVING TUBE TYPES 
VRET ERE IrU LIST 

RECTI INDICATOR SON VOL TALE AMPI III/ RS moot 
FIERS TUBE VERTEAS ,- . WET TOR 

141 -KIT INS -NT INS -CT 

menus ass» TAW 
US 

fSFS 
SSIT 
SKI 

5C, 

RSRT 

1354.7 135N1 13501 13307 

POWER 
AMPLIFIERS 

3GS.CT 

MSG 
YCS.CT 
fVtCT 

3SL.&CT 
3SL5-C1 
5GL&CT 

its cost into competition with the 6J5GT, 
which has bee deleted from the list. 

Two changes were necessitated by a 
tendency in the a -c, d -c set field for 
7 and 8 tube ;receivers. The tube com- 
plement for nuch a receiver, if drawn 
from 150 milliampere tubes on the pref- 
erence list, adkls up to a greater heater 
voltage than the normal line voltage. 
6.3 volt 300 milliampere tubes must be sub- 
stituted, although there have been no power 
output and rectifier types on the preference 
list useful for this purpose. Types 25L6GT 
and 25- 6GT ,have been substituted for 
types 12SJ7 arid 12C8. 

CHIP CHASER 
In the accomPanying illustration is shown 

a device designed to solve the problem of 
controlling thread when cutting an instan- 

taneous recording. Called a "Chip Chaser," 
it is described in bulletin from Audio De- 
vices, Inc., 1600 Broadway, New York City. 

ASSOCIATIONS 
Wilkes-Barre, Pa. 

Walter R. Jon Director of Com- 
mercial Engineer ng of the Hygrade 
Sylvania Corp., elivered a lecture 
on Oscillators alud Their Applica- 
tions on Tuesday Oct. 22, before a 
large gathering of Service Men in 
Wilkes-Barre, Pa. The meeting was 
called and sponsored by the Lucerne 

1 NEWSPr 
ghe?d3»tan -lutIuOlobe ' IJ : 11 

t re, Tele 
11jewYorkWolrld 

1ERVICING by äGNAI UBSTITUTION 
Returns from radio service engineers, everywhere, ACCLAIM this new, 

simplified method of Dynamic Receiver Analysis which requires NO 
EXTRANEOUS APPARATUS .. . NOTHING COMPLEX TO LEARN . . . 

Every necessary facility for modern servicing (A.M. and F.M.) is provided 
by an economical selection of only 3 BASIC test instruments . The Signal 
GeneratDr (such as PRECISION Series E-200), The Dynamic Mutual Conduct- 
ance Type Tube Tester (such as PRECISION Series 910), and the Super Sensi- 
tive Muli -Range Set Tester ...such as PRECISION Series 854). 

FREE 
A 120 page text 
book "Servicing by 
Signal Substitution" 
describes this simpli- 
fied approach to re- 
ceiver adjustment 
problems. Available 
at leading distribu- 
tors or directly from 
factory at 35c - 
Write for it today! 
Also furnished FREE 
with every Precision 

Series E-200. 

Series 910 - Dynamic Mutual 
Conductance Type Tube Tester 

The first step in "S -S -S" is the rapid, 
unfailing elimination of defective tubes. 
PRECISION Dynamic Mutual Conduct- 
ance Type Tube Testers permanently 
and efficiently remove the "Question 
Mark" from your tube test problems. 

91 OMCP-in dull black wrinkle finished, 
open face metal cabinet as $219.95 shown for Series E-200 .Pi7 7 

91 OP - (illustrated) - in hardwood walnut 
finished portable case. Also available 
in counter o" standard panel mount. .$33.95 

CI 
CI 0 

Series E-200 - Modern Labora- 
tory Type Multi -Band Signal 

Generator 
Not only an unsurpassed Signal Genera- 

tor for purposes of receiver alignment, but 
SPECIFICALLY DESIGNED as the key to 
"Servicing by Signal Substitution" 
Nevertheless priced within the easy reach 
of every progressive radio service engineer. 
E.200-(illustrated)-in heavy gauge metal 
cabinet, complete with tubes, coaxial output 
cable and FREE copy of "Servie- $35.95 
ing by Signal Substitution".... 
E-200PM-in standard panel mount 
Complete $39.95 

Series 854 37 range, rotary selective, super -sensitive set tester -20,000 ohms/volt 
D.C., 1000 ohms/volt A.C.-permits rapid check of voltage, current, re- 

sistance, etc., in troublesome stages, quickly localized through "Servicing by Signal Sub- 
stitution." 6000 Volts -60 Microamps-60 Megs.-12 Amps. Series 854-L $37.95 

More than 30 models in the New PRECISION 1941 LINE 21 Dynamic Mutual Conductance Type Tube 

Tester and Set Tester models ranging in price from as low as $29.95. . 16 Multi -Range Tester models from as 

low as $14.95 ... Signal Generators from $35.95 See them at your local distributor ... Ask or write 
for the PRECISION TEST EQUIPMENT 1941 CATALOG. 

SEE THEM AT YOUR JOBBER 
PRECISION APPARATUS COMPANY 647 KENT AVENUE BROOKLYN, N. Y. 

Export Division: 458 Broadway, New York City, U.S.A. Cable Address: Morhanex 

County Radio Servicemen's Associa- 
tion. Assisting Mr. Jones in con- 
ducting the meeting was George 
Isham, Sylvania sales representative 
in the New York and Pennsylvania 
territory. 

Previous to this meeting Mr. 
Jones conducted a series of meetings. 
lecturing on the same subject, in 
Wichita, Kansas, Kansas City. Mis- 

souri, and Des Moines, Iowa. 

RCA "Know Your Stuff" Meetings 
Scientific sales methods and the 

means developed by the RCA Manu- 
facturing Co. to assist its jobbers 
and their salesmen in using them, 
were described in detail at a series 
of meetings held the week of Oct. 21. 

RCA Tube and Equipment dis- 
tributors and their representatives 
in the Philadelphia, New York and 
Boston areas attended meetings 
October 21, 23. and 25, respectively. 
The "Know Your Stuff" meetings, 
as they have been christened, opened 
with a dinner at 6 PM and con- 
cluded about 11 PM with a period 
of entertainment. 

The Dallas, Texas, Service Men 
were well represented at the Dinner - 
Meeting of the Dallas Radio Service 
Association at the Dallas Power & 
Light Auditorium, Sept. 27. The 
Board of Directors, mugged at the 
meeting, are (from left to right) 
Gene Taylor, Howard Smith, Colvin 
Bee, Roy Allers, J. D. Ellis, Lloyd 
Williams, Louis Stone, Bill Inman, 
Porter Bennett, Harold Grow, B. A. 
Blanton, Egon Pflughaupt. 
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Radio Electric Service Co. 
Philadelphia, Pa. 

In Philadelphia, Camden, Eastern 
Pennsylvania and Delaware radio 
circles the Radio Electric Service 
Co., Inc., is well known. From 
headquarters, at Seventh and Arch 
Sts., in Philadelphia, President John 
Stern and General Manager Gene 
Rothman direct the multitude of 
activities of this organization and its 
six branches located in Philadelphia, 
Camden, N. J., Wilmington, Del., 
Allentown and Easton, Pa. 

Five outside salesmen cover the 
territory at regular intervals push - 
mg the sale of the many lines of 
standard parts, accessories and sound 
equipment. 

Zimmerman Wholesalers 
Hagerstown, Md. 

Down in the famed Blue Ridge 
Mountain country are three progres- 
sive radio parts distributing outlets. 
Operated by G. O. Zimmerman, 
Zimmerman Wholesalers with head- 
quarters in Hagerstown, Md., also 
has branches in Uniontown, Pa., and 
in Cumberland, Md. The latter 
branch, recently opened, was neces- 
sitated by an ever increasing volume 
of sales on the many lines of stand- 
ard products handled by this con- 
cern. Commenting on the steady 
growth of the organization, Mr. 
Zimmerman remarked recently "The 
patronage of our many customers 
has proven without a doubt that 
prompt service and high quality 
merchandise fully compensates our efforts." 

Here's a picture of the Hagers- 

Scranton Radio and Television 
Scranton, Pa. 

Dahl Mack of Scranton Radio & Television Supply Co., Scranton, Pa. 

John Stern organized the Radio 
Electric Service Co. in a small store 
back in 1929. In eleven years the 
growth of the company has been re- 
markable. Today the main store 
has an area of 16,000 square feet 
in addition to the warehouses and 
general offices. The six branches 
are served from these headquarters. 
A catalog is issued by the company 
and is available to Service Men up- 
on request. 

The big three of Radio Electric 
Service are pictured here. Left to 
right: Gene Rothman, General Man- 
ager; President John Stern and 
Purchasing Agent Morris Green. 

He's the busy chap you will see at 
all radio conventions and meetings 
getting first hand information on 

town headquarters. You'll notice 
both Mr. and Mrs. G. O. Zimmer- 
man behind the counter. 

new products and developments to 
pass on to his hundreds of satisfied 
customers. 

A go-getting group of salesmen 
cover seven counties in northeastern 
Pennsylvania and four in southern 
New York State for this progressive 
organization. Just about all stand- 
ard lines of service parts, amateur 
necessities and sound equipment are 
carried in stock and it is the boast 
of Mr. Mack that for prompt de- 
livery his concern ranks right at the 
top. 

Dahl Mack was a licensed amateur 
way back in 1920. He was actively 
engaged as a Service Man until 
1928 at which time he went into the 
tarts jobbing business. Scranton 
moved into their new quarters, at 
519 Mulberry St., in May of this 
year. It's said to be one of the most 
attractive showrooms in the state 
and contains more than five times 
the floor space required by the con- 
cern some few years back. That 
seems to be ample evidence of the 
close cooperation between Scranton 
and their innumerable loyal cus- 
tomers, both Service Men and 
amateurs. Yes, the handsome chap 
pictured here is Dahl W. Mack, the 
guiding spirit of this progressive 
concern. 
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In the interest of closer cooperation be- 
tween Service Men and their local distribu- 
tors, SERVICE will give its readers, from 
time to time, interesting and pertinent facts 
about radio parts wholesalers in various 
sections of the country. 

George D. Barbey Co. 
Reading & Lancaster, Pa. 

1f you were doing service work 
anywhere within the trading areas 
of Reading and Lancaster, Pa., 
chances are that you would be one 
of hundreds of Service Men who 
make the George D. Barbey Co. 
their headquarters. George, and his 
son and partner, Carl W. Barbey, 
have developed one of the most 
progressive distributing organiza- 
tions in the country. Only nation- 
ally advertised lines are carried- 
service parts and accessories, ama- 
teur and sound equipment. Barbey 
blankets Pennsylvania "from the 
Maryland state line to Sunbury" 
with a group of hard-hitting able 
salesmen. 

George started in business in 1917 
as an automotive electrical service 
shop and four years later changed 
to radio, right at the start of this 
industry. Broadcast station WBBD, 
the first in central Pennsylvania, 
was built and operated by George 
Barbey. The organization now has 
an experienced personnel of 14. 

A constantly growing business 

Radio Distributing Co. 
Harrisburg, Pa. 

Throughout Central Pennsylvania, 
within a radius of sixty miles of 
Harrisburg, the Radio Distributing 
Co. is a name to conjure with in 
distributing circles. The company 
started in business early in 1932 in 
a single storeroom. Under the able 
management of R. M. Peffer the 
business developed to such an extent 
that space has been more than quad- 
rupled up to the present time. 

Just about all standard lines of 

J. R. S. Distributors 
York, Pa. 

Operating from York, Pa., and 
actively covering Adams, Carrol, 
Franklin, York and parts of Dalphin 
and Lancaster counties, Jim Strauss, 
proprietor of J. R. S. Distributors 
has developed a business of which 
he can well be proud. In 1926 Jim 
started in the service business and 
after consistent progress entered the 
parts distributing field just ten 
years ago. 

Seven well qualified employees 
now help Jim take care of his ever 
increasing business. All standard 

necessitated the opening of the Lan- 
caster branch in 1936. 

.ervice parts are carried in stock as 
well as sound and amateur equip- 
ment, recorders and radio receiving 
sets. Modern office equipment of 
the highest type assures prompt and 
efficient handling of every transac- 
tion. Shown in the accompanying 
photograph are employees Helen 
Johnson, William Wolff, Karl Stock. 
William Clave, Bob Creager and 
Manager R. M. Peffer. 

Eugene G. Wile 
Philadelphia, Pa. 

Eugene G. Wile, located at 10 S. 
10th St., Philadelphia, Pa., is one 
of the oldest houses in the East 
specializing in the sale of service 
parts and amateur equipment, it is 
said. A complete stock of all stand- 
cern is known for its prompt courte- 
ous service. 

lines are prominently displayed on 
his shelves for Service Men and 
the amateur trade. J. R. S. has a 
special department to serve the in- 
dustrial field and make special 
equipment to order. The concern is 
also in a position to assist Service 
Men and dealers in servicing auto 
and home radio receivers. 

In the accompanying photo of the 
J. R. S. display room you can see 
Don Hull, Jack McDonald, Jim 
Strauss and J Warren Routzahn. 

www.americanradiohistory.com



the Eastern Pennsylvania and Maryland 

THE GEORGE D. BARBEY CO. 
432 Walnut St., Reading, Pa. 
29 E. Vine St., Lancaster, Pa. 

J. R. S. DISTRIBUTORS 
644 W. Market St., York, Pa. 

RADIO DISTRIBUTING CO. 
1124-26 Market St., Harrisburg, Pa. 

You have to hand it to the professional gambler on 
two counts anyway: He plays percentage and he 
always bets on a sure thing. It's no mystery that he 
wins! 

You can take the gamble out of your business, too, 
by the simple expedient of buying from the Radio 
Parts Distributor who displays the NRPDA Emblem. 
This is your cue that that jobber is far sighted, co- 
operative and has subscribed to the code of ethics 
which motivates the NRPDA. 

He sells only advertised brands of radio parts, he 
frowns upon destructive price competition and he 
has done his bit to help remove practices which 
have, in the past, taken from you profits which are 
legitimately yours. 

When you place your money on NRPDA - you 
have "a sure thing,"-a return that pays you your 
percentage-regularly. 

This advertisement is sponsored by the following members of 

chapter. 

RADIO ELECTRIC SERVICE CO., INC. 
7th and Arch Sts., Philadelphia, Pa. 

3145 N. Broad St., Philadelphia, Pa. 

5133 Market St., Philadelphia, Pa. 

811 Federal St., Camden, N. J. 

1042 Hamilton St., Allentown, Pa. 
219 W. 8th St., Wilmington, Del. 

9 N. Second St., Easton, Pa. 

SCRANTON RADIO AND 
TELE. SUPPLY CO. 

519 Mulberry St., Scranton, Pa. 

EUGENE G. WILE 
10 S. Tenth St., Philadelphia, Pa. 

ZIMMERMAN WHOLESALERS 
114 E. Washington St., Hagerstown, Md. 

75 Morgantown St., Uniontown, Pa. 
32 Bedford St., Cumberland, Md. 

BUY NATIONALLY ADVERTISED PRODUCTS 
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Ro-TENNA 
-RADIART'S ALL - 
MECHANICAL WIND-UP 
,4ER/AL-3 ACTUALLY 

INSTALLED AND dP- 
fRAT/NG SAT/SFACTOR- 

/Ly /N THOUSANDS 
Of Cd/ZS . 

SEE your 
RADIART 

distributo 

WRITE FOR 
BULLETIN 640 

THE RADIART 
CORPORATION 
CLEVELAND, OHIO 

X[ E ITE 
PRODUCTS 

DON'T BUY 
A QUALITY 

HANDLE 
WITH A 

CHEAP 
BLADE! 

XCELITE 
blades, 
made from 
S.A.E. 6150 
Chrome 
Vanadium 
Steel, 
have the 
same high 
quality as 
XCELITE 
guaranteed 
handles! 

All Xcelite handles are guaran- 

teed against splitting, breaking or 

burring. Defective blades will be 

replaced if returned within one 

year from date of sale. 

PARK METALWARE 
COMPANY, INC. 

ORCHARD PARK, NEW YORK 
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Another Exclusive "First"! 

MODEL VG -6 

The Vacuum tube volt -meter that 
has revolutionized potential meas- 
urement for the design and service 
engineer. 

Only One Search Prod! 
Indicates DC with respect to ground, AC, 

AF, and even RF from 15 cps to 60 me 
without frequency error. 0-3, 15, 30, 150, 
300, 600 volts in 6 steps. Only one zero 
adjustment. 

See this amazing instrument at your job- 
ber or write for 1941 catalogue. 

Obsoletes all current drain and ca- 
pacitive load type instruments. $47 Guaranteed for one year 

TELEVISO PRODUCTS, Inc. 
2400 N. Sheffield Blvd., Chicago, Ill. 

SOUND SYSTEM 

You can depend upon the opinion of men 
who know sound systems! Here is what 

a few of them say about the Ward Airline: 
"Working perfectly . . . no repairs of any kind"! 
"Big volume . tone clear and natural"! "Cus- 
tomers pleased"! "Most natural tone I ever heard"! 
Remember, with Ward's direct selling plan, no 
other sound system could produce such results 
at anywhere near the price! 

WRITE FOR CATALOG 
The new Ward Sound System Catalog contains impor- 
tant facts about sound systems-what speakers. amplifiers 
and mikes to select, how everything plugs together for set- 
ting up and taking down. Mail coupon for FREE copy! 

TIME PAYMENTS - 15 -DAY TRIAL 
MONEY -BACK GUARANTEE 

AengreMbffle f/' 
GREAT MAIL ORDER HOUSES 

MORE THAN 600 RETAIL STORES 

MONTGOMERY WARD & CO. 
Dept. AT -41, Chicago, Ill. 
Send your FREE Airline Catalog 

Sound Systems. 
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(firY 
BECAUSE IT STANDS UP! 

Good service is a vital part of a strong 
industry. » e » The amazing growth of 
radio over twenty years reflects in no 
small part the essential job you do that 
keeps receiving sets tuned in on the net- 
works of the globe. 

To help you give this better service 
WESTON first introduced Model 772 in 
1936. This same model is still tops! It 
stands out because it stands up - and you 
know how that helps your profit. 

Model 772 is another of WESTON'S 
leading contributions to your important 
part in celebrating radio's twentieth anni- 
versary. Once you team up with this fore- 
most instrument you have a partner that 
will stick by you, always be a swell per- 
former, and make good money for you 
for many years. 

Consistently high quality in design and 
manufacture has maintained WESTON 
leadership for more than fifty years. All 
WESTON products stand out because they 
stand up! When you buy such depend- 
able equipment you save and profit more. 
Make your next move with WESTON and 
you'll be right! Write for complete litera- 
ture on Model 772 and other WESTON 
instruments for radio servicing. Weston 
Electrical Instrument Corporation, 597 
Frelinghuysen Avenue, Newark, N. J. 

RADIO'S 2O-4 ANNIVERSARY 
WESTC' is proud to salute the Radio Industry on its twentieth anniversary. 

There is no finer contribution to the advancement of mankind than that of 

all cf radio's forces uniting to achieve this wonder: with the speed of light 

the voice and music of man reach even the remotest corners of the world. 

Laboratory Standares ... Precion DC and 
AC Portables . .. Instrument Transformers 
. . Sensitive Relays . . . DC, A :, and 
Thermo Sw tchboard and Panel In+trnments. WESTON 

Specialized Test Equipment... Light 
Measurement and Control Devices .. 
Exposure Meters... Aircraft Instruments... 
ElectricTachometers... Dial Thermometers. 

OR OVER 52 4'IsAI1,ei LEADERN Ic1''ELtFY .11i1E1SUlt/:1G INSTRUMENTS 
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...Look How Little You Pay! 

ONLY 

frAte 
COMPLETE 

Stock No. ' 65 

HAVE you been stymied o 1 tough 
jobs because you cjuldn't measure 

voltages without loa&ng the circuit? 
Now the kind of : nstr iment you've al- 

ways wanted --a C.C. Lea ronic Push -Pull 
Volt-Ohmmeter-is priced scarcely 
higher than an ord w_r, -rolt-ohmmeter! 

Now you can cl t ck oscillator c Itages 

at the grid of the tube, with the signal 
present... with the éscuit_Irnctioning. Read 
.AVC, AFC and FM discr minator ic¡rages 
...check bias -cells with _ ut harmful drain 

...D.C. voltages in ! igh -resistance photo- 
cell circuits... televi:icn e rcuits! See how 
much time you can save on both routine 
and special jobs, with a meter that offers 

a constant input res.star._e of 11,000,000 
ohms-sensitivity is f h as 3,506,656 
ohms per volt! 

And the Ohrnn- eter ide of the Volt- 
Ohmyst story! 0.1 limns .0 1,000 7fegohms 

10#1 
uAORRC 

[ 
V10H Ol 

D. C. Electronic 

iePu ush-ti volt-Ohmetet eterl` 

plu\s isolated p'C' 
Vo;m ;.- 
- , 

Resistance -Readings! No leads to short 
no zero -point resetting as you switch in 
five steps over the ranges that let you read 
accurately resistance from 0.1 to 1,000 
megohms a range of ten billion to one! 
Check coil resistances ... or insulation 
and condenser leakages ... accurately, 
easily, quickly! 

Plus an A. C. Voltmeter! For extra con- 
venience, an A. C. meter, too! Rugged 
copper -oxide rectifier type, 1,000 ohms 
per volt, reading up to 1,000 volts A. C.! 

...See the new RCA Junior VoltOhmyst 
at your RCA Distributcr's it's the test 
instrument you've been waiting for! 

No Other Instrument Gives You 

So Much for So Little! 

11,000,000 ohms, constant input re- 

sistance for D. C. Volts . . . 6 D. C. 

Voltmeter Ranges: 0-3, 10, 30, 100, 

300, 1,000 volts ... 5 Ohmmeter Steps: 
0.1 ohm to 1,000 megohms ... Meter 
automatically protected against D. C. 

Volts overload ... No Zero Reset when 
changing Ohmmeter Scales ... 1,000 
Ohms per volt Rectifier A. C.Voltmeter... 
Stable-no Grid Current-independent 
of line voltage changes ... Checks Insu- 
lation Resistance... Checks Bias Cells- 
A. V. C. and A. F. C. Voltages ...Checks 
Voltages with signal 
present using Special 
Signal Tracing Type 
Probe... Famous Rider 
VoltOhmyst Circuit ... 
A Perfect Output Meter. 

RCA 
PREFERRED TYPE 

RADIO -URSS 

For Finer Rodio 
Performance 

Afore than 4,000 owners of RCA Rider 

Chanalysts-ask the man who owns one! 

7it4ait 
RCA MANUFACTURING COMPANY, INC., CAMDEN, N. J. 

A Service of the Radio Corporation of America 
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