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test equipment!

Today, as never before, the American public
wants radio and can afford to pay for radio.
Proof is that the demand for new sets has
virtually doubled. But with long deliveries
prevalent in so many fields, more old sets
probably will be retubed and repaired than
ever before. » » » A period like this is made
to order for the servicemen with WESTON
Test Equipinent. For WEsTONSs help produce
greater profit on every job. Measurements
are simpler, surer . . . trouble can be spotted
quicker . .. when these basic, direct-reading
instruments are used.

But the big profit from WESTONs is shortly
to come; for FM and television are rapidly
getting into stride. These same WEsTON Test
Instruments fully meet the new servicing
problems involved. No new and expensive
equipment will be needed for the job. Thus
it pays . .. and continues to pay . . . to use
dependable WEsToNs for all servicing needs.
Weston Electrical Instrument Corporation,
005 Frelinghuysen Avenue, Newark, N. J.

WESTON

Test Instruments
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TRANSIENTS

SERVICEMEN CHAMPIONED

REASA

QUESTIONNAIRE

SAVE OLD PARTS

RCA IS GOING to bat for the serviceman again in the second of a series
of monthly advertisements currently running in Collier’s. The first ad,
which appeared in the October 11th issue, and headed “What You Should
Know About Radio Service,” took much of the sting out of the Reader’s
Digest display of bad taste in publishing.

“Can You Measure a Millionth of a Volt?” is being asked of the nearly
three million readers in the full-page, two-color ad in the November 15th
issue. The ad develops the theme that a radio performs better and lasts
longer when serviced regularly.

RCA should have the thanks of every serviceman in the country for
what they are doing to better his lot and protect his interests.

AS A RESULT of John Rider’s storm warning, reported on this page in
the October issue, the New York area will soon hear from the “Radio &
Electrical Appliance Service Association.”

The association is still in the formative stage but should be going full
blast in the near future. It will be watched with considerable interest,
for its success in the New York area will lead to the formation of groups
with similar policies in other key cities throughout the country.

IT 1S NOT often that we ask for assistance, but there are two important
questions we would like to have answered. The first question is directed
to servicemen only, and is this: What effect has the Reader’s Digest article
had on your business?

There have been so many diverse reports on this subject that it has been
difficult to form a definite opinion. Yet little of a constructive nature can
be accomplished until a definite opinion can be formed. We are sure only
that the issue is far from being dead, for there has been evidence of public
suspicion from all sides. But has this suspicion actually damaged your
business ? Let us know, won't you?

The second question is directed to servicemen, soundmen and jobbers,
and is this: Are you having difficulty in obtaining replacement parts or
cquipment from your normal sources of supply, and if so, what parts or
units are you finding it difficult to obtain?

1f we can determine the situation in the supply field, there is the possi-
bility that tight conditions in specific parts or units can be eased. All
information received will be held in the strictest confidence and will be
used only in its statistical form to obtain relief where that may be possible.

A line from you now and then may serve to straighten out a bad supply
situation, much to your advantage.

AND SPEAKING OF supplies, don’t throw away old parts, for the
day may come when you will need them. Moreover, if it is your
policy to return old tubes and defective parts to your customers as
proof of replacement work done, request them in turn to keep the
components, for the day that will soon arrive when there will be a
nationwide collection of waste materials for national defense. Better
yet, show the customer the parts you replaced, but keep them in your
own junk pile if the customer is willing.

As a nation we have been wasteful of cast-off things. It is now
important, and may yet be vital, that we save everything containing
materials, such as metals and paper, that can be re-processed.
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/ AT NORTHWESTERN

 .. aAYTHEON roses

End of the first quarter . .. Northwestern nothing, Notre Dame nothing! The announcer’s

voice is clear and life-like above the crowd noise because Dyche Stadium—like many

other university athletic fields—is using dependable RAYTHEON TUBES.

Remember these RAYTHEONS are “'stock’ tubes, the kind that are giving such out-
standing service everywhere. Backed by the years of experience of expert engineers,
who are constantly pioneering in tube design and construction . . . constantly antic pat-
ing future requirements in the fast-moving radio circuit field.

W hen you use RAYTHEONS for replacerments you know you are supplying
tubes that meet the most exacting demands of important users, yet they cost you
no more. RAYTHEONS build good-will... good-will builds good business!

No wonder the business men in service work use RAYTHEONS!

Your RAYTHEON distributor is a good man to know . . .
see him without delay.
Raytheon Production Covp.
Newton, Mass. New York Chicago
Los Angeles Atlanta

'AV SEDN

THEM ALL

WORLD’S LARGEST EXCLUSIVE RADIO TUBE MANUPAC;I'URERS
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do their |

ON LAND . . . at Army bases and training
centers you'll find thousands of RACON's
Horns, Speakers and driving units working
hard, in all kinds of weather, for Uncle Sam.

AT SE4 . . . all leading Steamship Lines and
the Navy use RACON's. Yes, where lives are
at stake, and dependability important—and
specifications extremely rigid — that's where
you'll find RACON's.

Leading Soundmen everywhere have for years specified and used RACON Speakers, Horns,

IN THE AIR . . . at airports, commercial and Driving Units and other sound reproduction equipment because there's nothing finer . . .
Covernment owned, on planes, dirigibles and yet RACON's cost no more. Keep this in mind when bidding defense requirements.
blimps—where stamina, ruggedness, and effi- RACON can protect you with or without priorities because RACON is the only loud
ciency under all conditions count . . . you'll speaker manufacturer that can supply non-priority restricted materials in speakers. See
find RACON's. your jobber, — get the real low-down today, — or write to us for particulars.

There is a RACON for every purpose . . . here are just a few:
MARINE HORN SPEAKERS Re-Entrant

Trumpets

e-entrant  type
speakers using
horn type units
for marine and
general I'-A ap-
plications — may
be used as loud-

A compact
trumpet of
¢ the double
re-entrant
tipe.  Occu
ples but a
stnall space,

MULT!I-UNIT AEROPLANE HORNS  nevertheless

speaker or as a RACON P, M. has a long

nicrophone. 3Min HORN UNITS For SUPER-POWER  highly efficient sound  uir column

jature and rec projection Developed  for installations  where enabling it

ular  sizes ap 2:’:’3”"1{)”:':0&;15()' ‘:;‘2"1:5 space  Is  limited and  weight  tactor  small to deliver
proved hy the Other 1.3 Jnits avail- STORMPROOF-—guaranteed weatherproof  even highly concentrated sound ot the greatest
Bureau of Marine Inspection and i‘,',"‘; wr;‘::‘; to I‘)'.l::i‘il :‘lm: if completely immersed in water, [ndoor and efficlency over Jang distances. Base and inside
Navigation, Department of Com with an operating ca outdoor types 42” and 54” long are demount cone arm made of aluminum castings, outside
pacity of 30 watts. Er- able, have heavy cast aluminum throat sec bell of heavy gauge aluminum spinning, cen

merce, for marine work. In all sizes, minia- ficiencies of the highest tions and suspension rings,  Indoor types tuke tre section of RACON ACOUSTIC material

ture, midget, regular and bull, handling from ;’,';::: m:ﬂen‘n‘xgﬁ“e 2 or 4 units, outdoor types 4 or 9 heavy un to prevent resonunt effects.  Available in 67,

5 te 50 wattg and steel utllized. Up to 3 mile ground piojection eapacit: 1%’, 3%’, and ¥ air column units

RACON ELECTRIC CO. 52 EAST 19th ST. NEW YORK, N. Y.
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RIDER on Tube Phase

KP AND G—PART 1II

John F. Rider

N order to check the relationship
between the cathode and plate cir-

cuit in an amplifying stage, or for that
matter in a conventional triode sys-
tem, it is neccessary to establish the
current relations first. To do this we
show a simple triode circuit containing
but slight modifications of the original
basic system shown in the first in-
stallment of this article. In this cir-
cuit, illustrated in Fig. 1, we have
added a cathode resistor and a ground
junction. Usually such a ground junc-
tion joins the grid return point, but
not in this case, due to the division
of voltages which are desired.

If you look closely at the arrange-
ment of the cathode and plate, the load
resistance RI and the battery and the
cathode resistance R2, you will see that
these elements comprise a simple series
circuit. For easiest recognition we
show just these elements in Fig. 2.
In connection with Fig. 2, we shall as-
sume that the grid circuit is that means
whercby the magnitude of plate cur-
rent flowing in the system is controlled
and that while it is not shown, it exists
nevertheless.

Since this circuit is a series com-
bination whatever the value of current
flowing in this circuit as the result of
the grid action and the basic value of
plate supply voltage Ew, that value of

Fig. 1. Output voltages at A and B are
equal bul opposite in phase.

current flows in all parts of the cir-
cuit, through the tube, through RI, the
battery, and R2. As to the division of
voltages across the different parts of
this circuit, we require a reference
point and it is for this rcason that the
ground conncction is shown at the
junction hetween the battery and the
cathode resistance. As a matter of
fact the location of the ground at this
point conforms with standard practice
in actually operating systems. For still
further simplification of things, sup-
pose that we assume that the ohmic
values of RI and R2 are the same.
This immediately sets up a condition
of voltages which is easy to under-
stand. No matter what the valuce of
current in the circuit, the voltage
drops developed across RI and R2 will
then be the same, for the same value
of current flowing through two like
values of resistance will result in iden-
tical voltage drops.

PHASE RELATIONS

But this is not the most important
thing we are after. What we want to
establish is the phase relationships be-
tween the voltages across RI and R2
with respect to ground. To do this,
suppose we start with the condition
that a steady value of plate current of
5.0 milliamperes flows in the system.
If for some reason a change occurs in
the value of the plate current this will
cause corresponding changes in the
voltage drops across R1 and R2. 1f the
plate current rises the voltage drops
across RI and R2 will likewise in-
crease and if the plate current de-
creases, the voltage drops across RI
and R2 likewise will decrease. There
we have basic conditions to which we
can refer later.

Now for the polarity of these volt-
age drops. If we select the ground
junction of the system as the most
negative point, then every place else in
the system is positive with respect to
ground. In other words, both cathode

RADIO SERVICE-DEALER, NOVEMBER, 1941

Fig. 2. The whole works is a simple serier
circuit.

and plate are positive with respect to
ground. This is the normal static con-
dition as determined by the polarity of
the plate voltage supply source and the
direction of current flow through the
plate circuit.

But again, the dctermination of the
fixed polarities is not the only thing
we seek to set up. We have another
bit of information which we want to
establish and this relates to the manner
in which these voltage drops vary
when a signal voltage is applied to the
control grid of the tube shown in /'ig.
1. Imagine for a moment that as the
result of a plus voltage applied to the
control grid, the plate current is mo-
mentarily increased from 5.0 milli-
amperes to 5.25 milliamperes. \What
happens now ?

To answer this, we have to refer
back to the original quiescent condi-
tion: no signal input to the grid and
the steady 5.0-milliampere flow in the
system. When this value of current
flows in the system, it establishes the
respective voltage drops across R/ and
R2 and at the same time sets up the
polarity and voltage of the plate with
respect to ground and that of the
cathode with respect to ground. \We
also said that when the plate current
increases the voltage drops across RI
and R2 increases. Interpreting this
action in the potential difference be-
tween the plate and ground and the
cathode and ground, we find that when
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Fig. 3. Grid, plate and cathode phase re-
lations.

the plate current increases and causes
an increased voltage drop across RI,
the voltage at the plate with respect
to ground decreases. This was ex-
plained in more detail in the first in-
stallment. At the same time, the po-
tential difference between the cathode
and ground increases; thus plate P
becomes less positive with respect to
ground and cathode K becomes more
positive with respect to ground.

PLATE-CATHODE VOLTAGES

Let’s put this into figures. Let us
say that as the result of 5.0 milli-
amperes of quiescent current flow in
the plate circuit, the plate is 100 volts
plus with respect to ground and the
cathode is 50 volts plus with respect
to ground, The plate current now in-
creases by 0.25 milliampere. The drop
across RI increases, which would tend
to reduce the effective voltage at the
plate. The result is that the plate now
is plus 95 volts above ground and the
corresponding 5 volts increase in the
drop across R2, makes the cathode 55
volts plus with respect to ground.

Now, let’s assume the reverse con-
dition. The voltage applied to the grid
is negative and of such magnitude as
to decrease the plate current by 0.25
milliampere. This would decrease the
plate current flow, hence the drop
across RI and R2. Imagine that this
change in voltage is again 5 volts, but
this time, it would increase the voltage
cffective at the plate—that is, between
plate and ground — so that the plate
would be 105 volts plus with respect
to ground and the cathode now would
be only 45 volts plus with respect to
ground.

From the figures quoted, or rather
from the manner in which the effective
phate voltage (with respect to ground)
and the cathode-to-ground voltage
changes, we can establish a very sig-
nificant fact; a fact which makes pos-

6

sible phase inversion. According to
what has been said we sce that we
have available in the cathode-plate
system two separate sources of the al-
ternating component of the plate cur-
rent; or to say this differently, we
have two sources of an alternating
voltage in the plate system. One of
these is R2, the cathode resistance,
across which the change in voltage
drop is the equivalent of the alter-
nating component of the pulsating
plate voltage, and the other is the
plate load resistance R/, across which
the clange in voltage drop is the
cquivalent of the alternating compon-
ent of the pulsating plate voltage.

And what is of greatest significanc,
is that these two voltages are out o,
phase, for you will recall that an in-
crease in plate current makes the plate
less positive with respect to ground,
which is the same as saying that i
make the upper end of RI less positive
with respect to ground and at the same
time, the upper end of R2, or the
cathode in this case, becomes more
positive with respect to ground by a
like amount. If we now show the re-
lationship between the change in volt-
age across the cathode resistance and
across the plate load resistance and the
grid voltage, it appears as shown in
Fig. 3.

SIGNAL INVERSION

If you now correlate Figs. I and 3,
the grid voltage e¢c in Fig. 1 is the
“grid voltage” in Fig. 3. The alter-
nating voltage existing between A and
ground in Fig. I, or that which is nor-
mally spoken of as being developed
across the plate load resistance RI in
Fig. 1, is that wave of voltage which
is identified as “potential of plate with
respect to ground” in Fig. 3. The al-
ternating voltage existing between B
and ground in Fig. I, or that which
in a phase-inversion circuit of this
type is said to be developed across the
cathode resistance R2, is that wave of
voltage which is identified as “poten-
tial of cathode with respect to ground”
in Fig. 3. Thus the input signal volt-
age in Fig. 1 is amplified and inverted
in phase in the plate circuit. A cor-
responding amplified version is avail-
able in the cathode circuit as well, but
here its phase corresponds with the
input signal voltage, for like the input
grid voltage, it is 180 degrees out of
phase with the plate voltage.

The reason we say that the ampli-
fied version is available in the cathode
circuit is that the amount of current
which flows through the plate load re-
sistor and which is the result of the
amplification process existing within
the tube, also flows through the cath-
ode circuit. Since the signal voltages

at A and B or plate and cathode of
the combination amplifier and phase in-
verter tube, are of like magnitude,
they can be delivered through suitable
coupling condensers as shown in Fig.
1, to the grids of a push-pull stage.

In actual practice, the grid bias
battery Ece would not be used.
In its stead a cathode bias re-
sistor, would be used properly bypassed
by a large capacity as shown in Fig. 4,
Also the plate voltage supply would
not be a battery but rather a power
supply unit. As to the cathode bias re-
sistor Rx, it naturally plays a part in
the distribution of voltages for the
plate current lows through it, but as to
any changes in voltage across this
resistor, there it is of no importance
due to the presence of the large value
of bypass capacity.

The specific type of circuit shown in
Fig. 4 has certain advantages and dis-
advantages as far as practical use is
concerned, but these are not of import-
ance at the moment, for all that we
were interested in initially was the
maunner in which phase inversion is ac-
complished between the cathode und
plate circuits of a vacuum tube.

CATHODE-GRID RELATIONSHIP

There is still another relationship ex-
isting within the conventional ampli-
fying tube which is of interest to us
in view of the forthcoming discussion
of different kinds of feedback in an
amplifying system. These are the fac-
tors associated with the grid and cath-
ode voltages. Although we have put
the cart before the horse by speaking
about phase inversion before we dis-
cussed the grid-cathode relations, no
harm has been done.

It is a well-known fact that there are
two methods of supplying bias 10 an
amplifying vacuum tube. One is the

(Continucd on puge 18)

Fig. 4. A single-tube cathode-load phase in-
verter.
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ONDAY—When you come back
from a vacation, you get the
idea that somechow things are going
to be different, but they mnever are.
From the shop window I could sec
Jerry with his feet up on the desk,
hard at work on a cross-word puzzle,
just as he was when I went away.
\When I came in he put down the
paper and grinned.
“So you're back,” he said. “You
don’t know what you've missed!”
“Been rushed?”’ 1 inquired hope-
fully. Tt would be nice to know that
money had been rolling in while I
was away, having a good time.
“So-s0,” he answered. “What 1
mean is that the Women’s Club has
swallowed all that baloney which ap-
peared in the damned Reader’s Digest
article about gyps and they’ve had one
of the noisier hams give a couple of
talks on radio to them, so they can get
the ‘elementary knowledge of radio’
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*l want you to take your voltmeter and diagnose the trouble . . .

Lar

which the Digest article said they
should have to protect themsclves.”

“Swell!” 1 told him. “If they get
educated to the point where they don’t
expect me to tell them what’s wrong
with the set and how much it will cost
to fix it before I even have a chance
to take off my coat and take a look at
it, I'll be happy.”

“But it doesn’t work out that way,”
Jerry told me. “They’ve found ont that
fixing radios is a very simple thing.
You won’t even have to shoot trouble
now—they’ll just tell you what’s wrong
and what they want you to do. You'll
sec!” Ile pushed over a ticket for a
call, which I noted was from the presi
dent of the Women’s Club. “See what
Mrs. M— has to tell you.”

Sometimes it’s hard to tell whether
or not Jerry is kidding. Anyhow, 1
took the call and started out.

1 had never called on Mrs. M
before, though of course everyone

"
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J. P. Hollister

knows about her. She lives over in
the most exclusive section of the town
and is continually getting write-ups in
the newspaper. Iler husband, 1 thiuok,
is dead; or if he isn’t, he might as
well be, because nobody ever heard of
him. She's got lots of dough and has
a way of spending it so it will make
the most noise.

I straightened my tie and made sure
that my hair wasn’t mussed up before
1 ran up the walk leading to her house,
which was set back about a hundred
feet from the street. When 1 pushed
the bell button, the maid showed me in.
I was carcful to take off my rubbers
in the vestibule, then picked up my
tube checker and followed the maid.
Mrs. M— was waiting in the library.

“Good morning!” 1 said, as cheer-
fully as possible, and with my most
radiant smile. Gosh, what a big cow
shie was!

She looked me over carefully from
head to foot, without replying. Then
she said, “I am not inclined to trust
people who grin too much—they usu-
ally do so to conceal their true
thoughts.”

I hastily eliminated the smile. T was
going to say something about the ra-
dio, but thought hetter of it. Let her
do the talking, I said to myself, and
play safe. After a moment’s pause,
she started in.

“This radio,” she waved a hand to-
ward a “Concerto Grand” midget in a
corner of the room, “was noisy for a
few days and now it has become in-
operative—"

“You mean the part which makes it
play loud or soft made a noise when
you turned it—" I interrupted.

“The volume control,” she said se-
vercely. I should have known better.
This was a customer who had been
educated in radio. [ apologized.

“Now,” she continued, I want you
to take your voltmeter—” she pointed
at my tube checker— “and diagnose
the trouble in my receiver. Not that
it is really necessary, because I know
already what the trouble is.”

I suppose she thought the tube
checker was a voltmeter because the
Reader’s Digest article said that all
that was necessary to shoot trouble on
any set was a voltmeter. I couldn’t let
that go by.

“I’'m sorry,” T said as diplomatically
as I could. “The case of this instru
ment looks like that of a voltmeter,
but in reality this apparatus is designed

(Continued on page 13)
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Sewart-Warner “Companion™’

N THESE days of national emer

gency, any method that prolongs
the useful life of a component—and
thereby conserves raw materials—is
both worthy and interesting . . . which
brings us to the Stewart-Warner 207C
chassis, used in receiver models 207CA
to 207CZ.

This ac-dc-battery portable is inter-
esting in itself, but its feature is a
separate dry-cell battery charging sys-
tem arranged to provide a very light
charging current when the receiver is
operated from cither ac or dc, which is
just enough to maintain the batteries,
and a rapid recharging rate to bring

the batteries back to normal after pro-
longed use. The number of times the
batteries can be recharged is, of course,
limited, but the method introduced ex-
tends their life over a much longer
period,

£5

/ £5 75 o .
) — 0 sy
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THE CIRCUIT
The complete schematic diagram of
the receiver is shown at the bottom of
this page. It will be noted that a tuned
r-f stage i1s included, making a total of
(Continucd on puge 13)

5 IATGT IHSGT 3Q5GT
Ist. DET.-0SC. 2nd DET-AVC-AF. OUTPUT
Ts
55
Diagram Part A .
Number Number Description ?\;3,%?:: N:::'l:er Description
..., . 83109 Condenser, mica 100 mmid. L ) )
2 . 83783 Condenser, mica 110 mmtd. 43A to 43D..500481 Volume control, 1 meq. (with switch)
3.4 85061 Condenser, mica 5! mmtd. 44A to 44D .500507 Sv{llch. A.C..D.C. and Battery
56 85563 Condenser, mica 26 mmid. i5 . 5 00689 Coil, oscillator
7.. 110552 Resistor, carbon 47,000 ohms 14 Watt 46 .500713 Neon glow lamp
8. 110553 Resistor, carbon 220,000 ohms l4 Watt 47A to 47C..500715 Resistor, load—
9 .. 110554 Resistor, carbon | megohm 14 Watt EA—HGO Ohms 10 Watt]
10-11 110556 Resistor, carbon 330 chms 14 Watt {B—- 155 Ohms 1 Watt |
12 .. 110559 Resistor, carbon 470,000 ohms 14 Watt LC— 310 Ohms 10 Watt |
13 .. 110564 Resistor, carbon 100,000 ochms 14 Watt 48 .. R-500730 Speaker, P.M. dynamic (5%)
14 to 17 110570 Resistor, carbon 2.2 meq. }; Watt 49 ... 500749 Transformer, 2nd LF. )
18 to 20 110580 Resistor, carbon 3.3 meq. V4 Watt S0 ... 500760 Coil R.F.—Complete with shield can
213 112974 Resistor, carbon 220 chms 4 Watt S1 500759 Transformer. lst LF.
22 . 112995 Resistor, carbon 15,000 ohms !4 Watt S2A to 52C..500766 Condenser, Electrolytic—
23-24 116080 Resistor, insulated 680 chms !4 Watt A—20 Mtd. 150 Volt
25 to 28....116625 Condenser, .1 mifd. 600 Volt B—20 Mid. 200 Volt
29 to 34 116819 Condenser, .05 mtd. 600 Volt C—20 Mfd. 200 Volt
35 117888 Filter choke 53 500833 Resistor, carbon 27 ohms 14 Watt
36 118231 Condenser, .25 mid. 150 Volt 54 500842 Condenser, trimmer
37 118816 Resistor, carbon 6800 chms 14 Watt 55 00854 Loop antenna
38 119193 Condenser, .01 mifd. 600 Volt 56-57 116013 Resistor, 50 ohms 1 Watt
39 119817 Condenser, .004 mfd. 600 Volt 58 500888 Choke coil assembly
40 119875 Condenser, .002 mfd. 600 Volt 59 500712 Resistor, carbon 1830 chms 5§ Watt
41 161273 Condenser, electrolytic 50 mtd. 25 Volt 60 R.500729 Transformer, output for R-500730 speaker
42A to 42C..500441 Condenser, variable tuning with drum 61 R-500731 Cone & Voice Coil for R-500730 speaker
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CIRCUIT COURT

DUAL GIMMICK

TIIE  RECENTLY introduced Zenith
Model 4K640 battery-operated receiver
is a two-band job, with a tuning range
of 5.6 to 18.2 mc in the s-w band.
Since a pentagrid converter, such as
the 1R5 used in this receiver, ordin-
arily has low efficiency above 3 mc, due
to lower oscillator output and other
factors, capacity coupling between the
oscillator and signal sections of the tube
1s added. In the Zenith set, this takes
the form of a dual gimmick, C, as
shown in the accompanying diagram.
The capacity is quite low, as the dual
gimmick is the equivalent of two con-
densers series-connected. It provides
practically no coupling at broadcast-
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band frequencies (where additional
coupling is not required) but is in-
creasingly effective as a coupling me-
dium from 3.6 to 18.2 mc.

LOOP TRACKER

SINCE THE distributed capacity of a
loop aerial differs from that of an

antenna transformer, the two have
differing LC ratios.
In Wards Airline Model 14BR-

1109A two-band receiver, the trimmer
condenser C2 is included so as to pro-
vide proper tracking when the short-

wave antenna transformer 73 is in use,
as shown in the accompaning diagram.

o @By L, O
F " rh
T

In the broadcast band, where the
loop 71 is employed either as a
straight loop or an antenna trans-
former in conjunction with an external
antenna, proper tracking at the low-
frequency end of the band is gained
by the addition of the coil 72 with an
adjustable iron slug, which permits
an alteration of the loop inductance.

This circuit is aligned at 1400 kc
by means of trimmer CI, and at 600
ke by means of the adjustable induc-
tance T2.

*

BIASED LIMITER

IMPEDANCE COUPLING is employed be-
tween the first and second limiters in
the Zenith Model 1211678 a-fm re-
ceiver, as shown in the accompanying
diagram. Unusual is the fact that a
positive bias of 0.2 volt is placed on
the signal grid of the 2nd limiter tube.
This positive bias is obtained from the

Dual limijter with

positive-biased 2nd

limiter in Zenith a-
fm receiver,
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plate circuit of the preceding tube by
means of the resistor R16. The grid
return for the 2nd limiter is through
this resistor, the impedance L2I and
the voltage-divider resistors shown.

With a positive bias on the grid of
the 2nd limiter, together with low
values of plate and screen voltage, the
tube is easily driven to plate-current
saturation by the signal voltage. Ience,
any noise voltages of greater ampli-
tude than the signal that may be pres-
ent at the grid of the 2nd limiter will
produce no changes in plate current
and therefore will not appear in the
discriminator circuit.

PERMEABILITY TUNING

THE NEW MODEL 12A51 Coronado 5-
band receiver is entirely permeability-
tuned. The movable cores in the coils
for all wave-bands are ganged and
controlled by a single tuning knob. The
disposition of these coils in the circuit

6SK7

by
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for each waveband is shown in the
accompanying diagram which shows
the switching arrangement in the an-
tenna circuit.
Coupling from an external antenna
(Continued on page 22)
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RSA NEWS

HEY, FELLOWS—PRIZES!

You read about the membership con-
test in last month’s RSA News. Have
you entered yet? Prizes, you will remem-
ber, are Rider’s Volume XII, Rider’s
“Aligning Philco Receivers, Vol. I1,” and
three RSA gold lapel pins, as well as
many, many RSA leather card -cases,
stamped with the RSA insignia and
slogan, for your membership card and
your personal business cards.

All you need do is invest a little time in
the protection of your future by telling
yvour fellow servicemen about RSA and
sending in their memberships. Five or
more new members sent in by you (just
their names and addresses and a dollar
bill each, together with your name, of
course) will entitle you to one of the con-
venient RSA leather card cases. And the
members who send in the most new ap-
plicants before December 31, 1941, will re-
ceive the prizes in the order listed above.

As in any organization, RSA can only
grow and accomplish its aims by the ef-
forts of its members in telling about RSA
and our work. RSA is your organization,
and accomplishes results directly in pro-
portion to the efforts of its members. At
a dollar a year, memberships are casy to
get.  But it takes that personal touch of
you telling your fellow servicemen about
RSA. We can only meet the present
threats to independent servicing by united
efforts and action of all ethical service-
men.

In six months RSA has grown more
than 50%. That'’s results to be proud of.
But that isn’t nearly enough. We need
ciery competent, ethical servicemen as a
member to accomplish our aims.

Get going, fellows. ILet's gain the re-
wards of a strong organization. Get those
members now . . . and we'll send you the
prize you earn.

*

FLASH ! 1 !

The National Office of RSA has ob-
tained for RSA members, through the
courtesy of the RCA Manufacturing
Company, a large supply of RCA Victor
service notes. \We have for you more
than 225 pages of detailed service data,
covering over a hundred 1938, 1939, and
1940 RCA Victor models.

To get this valuable addition to your
personal service library, send only J33¢ in
stamps to cover mailing costs to: Radio
Servicemen of America, Inc, 1216 \V.
American St., Freeport, Illinois.

.
TELL 'EM WHERE YOU STAND!

The RSA emblem is the badge of “Re-
liable Service Assured” to your customers.
Are you displaying it and using it?

Do you wear your RSA insignia pin so
your customer can see it? Do you display
the RSA window decal on your shop win-
dow and on your car or truck so the

10

public knows vou are RSA : Reliable Serv-
ice Assured? Do you use the RSA insig-
nia cut and the RSA slogan on your bill-
heads, stationery, and business cards, and
in your advertising? Do you show your
membership card to your customers and
display your membership certificate in
your shop? The leather case stamped with
the RSA insignia and slogan displays
your membership card to best advantage.
Do you show your customers and pros-
pects the RSA Code of Ethics to which
you adhere?

You can gain and keep public confi-
dence with the RSA emblem. Use it.
Let the RSA insignia and slogan make
money for you.

*

CHAPTER CHATTER
Chicago Chapter:

Our meeting and service clinic of Oc-
tober 29 was planned to further our aim,
“Learn more to earn more.” The meet-
ing was held at the shop of President
Lowry Easley. Two of our members,
who are using the Chanalyst in their daily
work, showed us some of the tricks they
have learned, using receivers with actmal
(not manufactured) troubles. A number
of members brought faulty sets for the
clinical diagnosis.

The improved Chapter service-form was
presented for final adoption. The revisions,
based on several years of use in the field,
will make this form even more valuable
in the selling and billing of “corrective
services.”

—Al Kilian, Secretary

.
Danville Chapter:

Earl Drollinger had charge of the pro-
gram of the last meeting of the Danville
Chapter, using “Servicing Radios With a
Vacuum Tube Voltmeter” as his subject,
and giving an interesting demonstration.
While orating on the wonders of the

A corner of the RSA Hall, Danville Chap-

ter, during a recent meeting. Member
Earl Drollinger is the lecturer. Danville
Chapter maintains these club rooms for
members use at any time, for meetings,
reading, talk-fests, or parties.

VTVM, Earl thought “Oscar” was struck
by lightning. You can see for yourself
what happened . . . it was Evard Welch,
officiai Chapter photographer, “flashing”
the picture herewith,

An interesting Hallowe’en party was
held the thirtieth. RSA Hall was all dec-
orated up, and a big time was enjoyed.

If you don’t get out on rural service
calls, you don't know all the trials of
radio servicing. Steve Goth had quite an
alarming experience the other day. While
on a rural service call, he was attacked
by a large turkey. Steve took to his heels
with the gobbler right behind. Fortunate-
ly, he made it to the car ahead of Mr.
Gobbler. Steve threatens he’ll get even
about Thanksgiving!

—From the “Servicemen’s Dirt,”
Cal Stapp, Editor
+

North-Eastern lowa:

While we are not yet officially a Chapter
of RSA, all of us are RSA members. We
have been getting started in good faith;
everyone in our group are sure with us in
every way. Our monthly meetings have
been planned to “get organized,” and are
rotated among the various cities where we
have members.

We have discussed and set up price
charges for service work so that we will
all be in the same price bracket. Pro-
grams have consisted of discussions of
difficult service problems and talks by
members and invited speakers.

We are conducting a membership cam-
paign and hope soon to apply for our
RSA Chapter Charter.

—Oruville Saboe, Secrctary

.
Flint Chapter:
A big November ‘“get-together” will

open the fal]l activities of Flint Chapter.
The meeting will be a pep meeting, with
officers of the Chapter to be elected and
new members signed up. \We expect prac-
tically every full-time serviceman in Flint
to attend.
IWilliam F, Lutes, Secretary
*

Interstate Chapter:

Our October mceting was held in the
laboratory of St. Ambrose College, Dav-
enport, lowa. Visitors from Burlington,
Towa, were present (and incidentally,
joined RSA and laid plans for a Burling-
ton Chapter RSA). Dr. Harvalik was
presented with an Honorary membership
in RSA. In accepting, Dr. Harvalik prom-
ised his further support and help. \We all
know by now that we are being benefited
greatly by his attendance at our meetings.

President Gordon again urged members
to stock up on tubes and parts if possible
as the shortage is getting more acute.

Dr. Harvalik was the speaker of the
evening, his topic being meters. Every
member and visitor present learned much
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from the doctor’s talk. He showed by
actual demonstration and illustration just
how all types of electrical indicating and
measuring instruments work. After the
meeting, an inspection of the laboratory,
its instruments and books, was of great
interest to those present.

My reaction to this mecting was prob-
ably indicative of the view of others: I
cannot see how any serviceman can expect
to get the knowledge he requires from a
theoretical standpoint from books and se-
clusion, when by joining an organization
he can have handed to him at very small
cost the knowledge gained from talks and
demonstrations and from meeting with his
fellow servicemen.

—OQscar Olson, Secrctary

*

Lehigh Valley Chapter:

“Your Future” was the subject of our
October 6th meeting. The present un-
stable conditions were discussed at length.
President Fillman tendered his resignation
because he is engaged in defense work in
Philadelphia, but it was not accepted.
Vice-President Gruitt will officiate for the
balance of the term. Stan Eisenhard was
appointed Banquet Commiittee chairman.

Our technical meeting of the 20th was
addressed by a representative of National
Union.

On November 17th, John I, Rider will
address us. 'Nuf said.

—Ray E. P. Abbott, Secretary

*

Metropolitan New York Chapter:

On Monday evening, September 29th,
John F. Rider spoke to an open meeting
of New York Chapter RSA. The 300
men who attended showed a keen interest
in the problems facing the independent
servicemen today, as outlined by Mr.
Rider, and an intense desire to do some-
thing about them, It was a serions meet-
ing with the purpose to picture conditions
as they are today and to look forward to
some means to combat these conditions.

Highlights of this important meeting:

“Many factors have been working
against the interests not only of the inde-
pendent radio servicemen, but against all
those directly interested in the radio serv-
icing industry. Servicemen no longer
stand alone. Jobbers, dealers, magazines,
successful servicemen and unsuccessful
servicemen, the large servicing business
and the small servicing business all have
mutunal problems.

“The recent Reader’s Digest article con-
cerning the radio service field was not
necessarily a cause for public suspicion,
but whether it was sincere or not, it is sure
to cause repercussions affecting the wel-
fare of radio servicemen in general. This
is more true in a large community, which
is not as neighborly as a small town. But
cverywhere servicemen feel the pressure
‘of public suspicion. This attitude is not
necessarily new. For 15 years the radio
service industry has lacked public confi-
dence. The results of such surveys are
certainly not conclusive, but the public
does believe them and the lack of confi-
dence of the past 15 years is now intensi-
fied.

“These are that

important matters

should not be overlooked. They stana as
examples of things to be combatted. How-
ever, they represent only one force acting
against the independent serviceman.

“There is another force very close to
home that we must now consider. Al-
thouglt such a plan has been denied, photo-
static copies have been obtained of a Util-
ities plan to go into the radio servicing
business. While we may not find objec-
tion to the Utilities going into the radio
service husiness, we must consider what
will be the result of such action.

“It is proposed that a company be
formed under a name that would give its
purpose, namely: the servicing and repair
of all appliances on the power lines of
the Utilities company. While the terri-
tory to be serviced would be only that cov-
ered by the local Utilities, this organiza-
tion idea may spread out to other parts
of the country if it succceds in New York
City.

“While we are concerned primarily with
radio service, such an organization would
embrace all forms of maintenance. The
proposed company would be under the
sponsorship of the Utilities and would as-
sume responsibility for all repair and
maintenance. The cooperating companies,
dealers, etc., would be supply depots where
appliances would be repaired, inspected,
tested and certified. Servicing agreements
would be prepared, a rehabilitation serv-
ice for major appliances. Such appliances
could be taken to central service points
and the cooperating dealers reccive a fixed
commission on work submitted. This
plan affords cooperating dealers the op-
portunity to sell service in association
with the Utilities. Provision would be
made to finance the repair of all appliances
and for the collection of payments. Parts
would be obtained on inventory and con-
signment with payment in 90 days. A
competent staff of servicemen would be
assembled and an educational program de-
veloped with the help of factory engi-
neers,

“This is the general picture. This pro-
gram is a threat to the independent serv-
iceman, and every parts jobber and radio
magazine. 1f the independent serviceman
is affected, these will also suffer.

“There are many reasons why such a
plan may succeed. The public does not
have confidence in the independent service-
man, while the Utilities have a name that
commands respect. Men trained by such
a system wonld have entry into the home
and, having fixed one appliance, will ask
about others. The installment payment
program may appeal to the public. The
utilitv has mouey to back np its cfforts
with advertising.

“The curtailment of basic raw materials
due to the present defense emergency has
resulted in a condition where the Utilities
can see a profit in the servicing business.
The utilities want to take on all kinds of
service to make up for the lack of raw
materials and the loss of sales of new ap-
pliances. For distributors and set dealers,
too, it is common sense to go into the
service business for additional revenue.

“The independent serviceman resulted
because the set dealer cast out service.
The sets increased in number and com-
plexity. The trend is now being reversed
and tlre manufacturers arc pushing dealers
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back into the servicing business to make
up for the loss of sales.

“While the independent man may be
very busy right now, he is facing a three-
fold attack aimed to take his business
away. If these three fronts are permitted
to expand, if the independent servicemen
do not make an effort to fight these
threats, there will be no independent serv-
ice industry in America.

“Today we know what can be done in
the service field. In the past, servicemen
have worked for very little because they
have been engrossed in their work, but
this has been a major fault. We must
wake up to conditions today. Not so long
ago the successful service shop could see
no rcason for joining an association. The
day is gone when the large independent
service shops can stand alone. It is only
when the industry works together, large
and small, that this three-fold attack can
be withstood. The fate of parts jobbers
and radio magazines is directly tied up
with the welfare of the independent serv-
icemen. They must actively support the
serviceman,

“It is essential to gain public confidence.
Many ways have been proposed in the past
and many of these have been sound. How-
ever, in the past the servicemen just didn’t
go for anything. If they had tried out
the best ideas suggested, they could now
have had public confidence.”

Following the meeting proper, the
groundwork for a stronger local organiza-
tion in Metropolitan New York was laid,
with President 11'urdlows as chairman of
a committee to study the situation.

—From the RSA Bulletin,
Max Spitainy, Editor

NEWS

IRC Expands—7To meet expanded defense
requirements with minimum interference
to its regular production, the International
Resistance Company has added approxi-
mately 30 per cent more manufacturing
space at 401 N. Broad St., Philadelphia.
The production of several types of re-
sistors, required in quantities for national
defense, has been increased materially
through the addition of this space and the
necessary special equipment,

This makes the third expansion since
IRC’s removal to its present quarters five
years ago, and a total increase of 30 per
cent in floor space.

*

Universal Expands—Universal Microphone
Co., Inglewood, Calif., has added to its
production facilities by the erection of a
factory annex connected with the main
plant by an enclosed archway.

One story will be for storage, while the
main floor will be given over entircly to
production and testing facilities on na-
tional defense orders, as well as complete
assembly lines for microphone orders
designated by the Army Signal Corps.

Annex No. 1 will be air cooled in sum-
mer, dry heated in winter, and equipped
with fluorescent lighting.

*

Philco Training—Thousands of servicemen

(Continued on page 18)
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He RADIOFRONT

KARL A. KOPETZKY

By Way of Explanation

EVER since the publisher of this maga-

zine tacked the title of “news analyst”
on us, we have felt that to live up to that
name we should take a broad outlook on
the whole business situation, rather than
to restrict ourselves to the radio end.
And that in spite of the title to this col-
umn, “The Radiofront.”

We base our assumption on the fact
that radio is but one of many businesses,
and as such enjoys no special privilege
which places it outside the pale of the
vices and vicissitudes to which the other
industries fall heir. In fact, to get an ac;
curate picture of what is going on in the
radio trade, one must survey the whole
situation and apply the lessons and the
trends to radio. Were one to close one’s
eyes to what is going on in the world and
say, ‘“That concerns the automotive indus-
try, only,” or, “That particular problem
will never be felt outside of the cloak and
suit trade,” makes the interpretation of
events erroneous and of little value be-
cause of the narrowness of viewpoint.
So it should be remembered that radio is
only a part of the vast business world of
these United States.

Considering the wider aspect of Nation-
al Defense, it is important to rcalize that
this war has not yet become overwhelm-
ingly popular with our people. It is a
war in which we have great sympathy for
the oppressed and hate for Hitler, the op-
pressor. But the people are not imbued
with an enthusiasm such as we saw in
1917. There is no “Let’s-kick-the-Kaiser-
in-the-pants” spirit. At present, the war
is, to us, a drab, unwanted atfair in which
we take part reluctantly, shadow-boxing
our opponents to avoid actual shooting.
We little realize our great danger, or
the urgency that we at once get going.
Just as long as the war is not popular,
even though it may not be wumpopular,
there will not be a really concerted All-
Out effort

To prove the point, we cite figures re-
cently released which show that of the
total sums allotted for National Defense
and Lend Lease, only 13% will have been
spent by the end of this year, and an ad-
ditional 28% by the end of 1942, That
means that of the 100 billion dollars which
have been authorized, only 41% will have
been spent in 18 months at a time when
1t was supposed to have all been spent.
Further, Knudsen gave out figures last
week wherein he stated that at present
business was only engaged 15% to 20%
in National Defense, that he hoped it
would be at least 53% by December 1942
and, nnless it did reach or pass the 65%
figure, it would not really make itself felt
in this struggle. That 1s not very encour-
aging, especially to those small houses
who are finding themselves driven to
closing at the 20% stage. But it definitely
shows that unless the war becomes rapid-
ly more popular with the people, and
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hence with all business in general and the
small businessman in particular, we are in
for not a war, nor a revohition, but a
general upheaval with dislocations all
along the line,

It seems to us that there will be many
new faces in the radio industry after the
war is over, that many who are now nib-
bling at defense contracts and sub-con-
tracts which necessarily take them far
away from radio, will not want to return
to the industry and will desire to stay in
the new fields that the war has opened to
them. In their places will come the now
insignificant manufacturers whose plants
can be kept open with orders so small
that the regular manufacturers cannot ac-
cept them because they are unprofitable.
These small radio manufacturers will
slowly be eating their way into the busi-
ness presently enjoyed by the bigger fel-
lows, and will be in a position to carry on
in the bigger fellows’ shoes when the war
is over.

Brass Tacks

But to get down to brass tacks. What
has happened in the radio industry during
the last month? Remember that we stated
that the “pot was beginning to boil,” al-
though everything seemed serene on the
surface? \Well, things are now showing.
For instance, Leon Henderson, blithely
side-tracking the RAMA, sent out wires to
the radio industry requesting that they go
along with him until he can formulate
price control in the industry; and asked
it to maintain prices at the October 15,
1941, level. There seems no doubt that
the trade will go along with him if—and
it’s a big 1F—the materials do not increase
in price, or the labor. But selling prices
are bound to increase because of the new
10% excise tax placed on radio anyway,
since most manufacturers are “absorbing”
the tax and raising their prices accord-
ingly. This, in turn, will make the job-
ber, and then the retailer, raise his prices.

Then, seemingly as if in answer to the
Reader’s Digest article, comes word that
the Office of Price Administration
(OPA) is contemplating price ceilings on
not only the retail sales of new radios,
and on trade-ins, but also on repair and
replacement prices. Here again we have
no definite statement to go by (beyond
the wires above mentioned), but we did
see in print the statement of one of the
chiefs of the OPA that such procedure
was being worked out for the automotive
industry. The record of that industry can
well be used as a barometer for the radio
trade.

I-Told-You-So Department

As foretold here, the OPM cracked
down on an aluminum firm. That's old
news to readers of this column. Now a
further crack-down on $ix other firms is
said to be contemplated.

Flash!

Apparently following our suggestion as
contained in last month’s column, Rep.
J. Voorhis, (D), of California, on
November 7th introduced a bill making
compulsory the subcontracting by prime
contractors. Rep. Voorhis said that this
was to “prevent the present concentration
of national defense business in the hands
of large contractors.”

Perhaps Rep. Voorhis read our state-
ment last month, and perhaps he has come
to the realization that that will be the
only way by which subcontracting will be
extended to the small businessman.

Now we'll watch to see if the Bill will
be buried, or whether the small business-
man will get himself some action.

So to all small manufacturers: \Write
your Congressman at once that you want
action on Rep. Voorhis’ bill. 1t won't
hurt to write your Senator, either!

Prognostications

It is rumored that the OPA will have
a Compliance Section which will really
be a dusie. In order to keep sellers in
line, a flying squad of enforcement officials
will take to the road. This smacks very
much of the prohibition days. We may
even see the comeback of the “speakeasy”
and the “bootlegger.” Only it won't be
for liquor, it will be to serve those who
have the cash to lay on the barrel-head,
and who want materials or finished prod-
ucts regardless of price. Some sort of
the same thing flourishes in the conquered
countries, and is called the “black mar-
ket” It is a sad commentary on our
democratic way that here, in the United
States, where we are free, we, too, may
have a “black market.” But, as we said
before, until such a time as the war is
made popular, there will be many who
will want to circumvent the various de-
vices inaugurated to help National De-
fense and Lend Lease.

Allocations and Such

Allocations to the radio industry are
bogged down te nporarily due to the fact
that Defense Requirements are not gen-
erally known. Estimates are no longer
good, what with new ideas, the doubling
of arms production, new products for
war, and the ever increasing demands for
more planes, more tanks, more guns and
more ammunition. Even so, the radio
trade may enjoy a bit of relaxation from
the strenuous restrictions placed on cop-
per by the recent development which may
replace brass shell cases (the main cause
for the dislocation in the matter of cop-
per) with soft steel—copper plated.

Meanwhile, hunts for violators of the
restrictions in copper and other critical
list materials are going on, and the guilty
may have been brought to term by the
time that the reader sees this page. In
the matter of aluminum, over 10% non-

(Continued on page 16)
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SERVICEMAN’S DIARY
(Continued from page 7)

to determine the control-grid transcon-
ductance in micromhos of amplifier
tubes and the electronic emission of
full- and half-wave rectifiers.”

I could see she was beginning to
look a little bewildered. But she was
tough. “Just what do you need such
a fancy instrument for?” she de-
manded.

“To test the tubes,” 1 responded.
“After all, if the receiver is inopera-
tive, we have no other means of test.”

“Qur lecturer on radio said nothing
about that,” she muttered angrily.
“AWhat I wanted to tell you,” she con-
tinued, “is that the power transformer
in my radio must be replaced. As you
can see, some of the wax has dripped
down and is running out the bottom
of the set, and there was a bad odor
just before the receiver bhecame in-
operative.

“l am very certain,” I told her,
“that your trouble is not due to a de-
fective power transformer.”

“But the symptoms arc precisely
those described by our lecturer,” she
protested. “You had better look over
the set carefully before rendering an
opinion.”

“If you will get your lecturer on the
phone,” 1 told her, “I'll gladly ex
plain.”

She dialed a number, meanwhile
telling me if T were wrong I'd get no
more business from her or her friends.
When she got the lecturer on the wire,
she repeated her story of the symp-
toms and asked for his diagnosis.
Then, when he told her again it was
the power transformer, she told him
I had said it wasn't.

“Ile wants to know,” she told me,
“just why you are so certain the trou-
ble is not due to a dcfective power
transformer when you haven’t cven
tested the set.”

“Please tell him,” I said carefully,
“that it can’t be the power transformer
because this set hasn’t any—it’s an a-c,
d-¢ receiver!”

| have a hunch that the enthusiasm
for an elementary knowledge of radio
is going to dic out very fast in our
locality.

SET OF THE MONTH
(Continued from page 8)

three manually-tuned circuits.  Auto-
matic control bias is used on the signal
grids of the r-f and 1st detector tubes.
Semi-automatic bias is provided for the
grid of the INSGT i-f tube, the voltage
being developed across the 3.3-meg re-

Soldering Terminals
on Pickup Cartridges

3000 BUSY FINGERS

Trained in Precision Workmanship

@ Because of the many exceedingly small and fragile
parts required in the manufacturing of crystal micro-
phones, pickups, cartridges and recording heads, much of
this work must be done by hand. Astatic employees, long
experienced in the assembling of these products, show
amazing skill and accuracy in these operations. Constant
supervision and testing provide an additional guarantee
of accuracy. No Astatic Crystal Microphone, Pickup or
other product ever leaves Astatic’s shipping rooms before
it has been tested and approved to meet the exacting
standards of performance for which it was intended. Care-
ful design, engineering and assembly assure the long and
satisfactory service of Astatic Crystal Microphones, Pick-
ups, Cartridges and Recording Heads. Your Radio Parts
Jobber will be pleased to demonstrate their efficiency.

YOUNGSTOWN, OHIO

sistor 19 in the grid-return circuit.
(Continued on page 15)

Licensed Under Brush
Development Co. Patents G X 7 )
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MONTGOMERY WARD RECORDERS
High Pitch Playback

If the pitch when a home recording is
played back appears to be too high, it
may be due to excessive depth of cut.
This causes too great a load on the
motor, slowing it down. The remedy, of
course, is to reduce cutting needle pres-
sure.,

-

RCA RP-158,-160,-162 CHANGERS
I'ails to Track—Distorts
If the pickup in any one of these record

changer models fails to track properly, or
there is distortion, the sapphire may be

SAPDH IRE
0O05E OB
DAMAGE D

GUARD SCREW
STRIKES
RECORD

loose or damaged, or the guard screw may
strike the record.
For data on replacing the sapphire, see
Shop Notes, page 14, August issue.
-
RCA 25BK. 25BT3
Minimum Volume

When these models are used near strong
local stations, the minimum volume may

BOTTOM VIEW

ORIGINAL WIRING . 258K, 258T3

ORESS R7T CLOSE TO END APRON
AND CS TO FROMT APRON ; DRESS
BOTH AWAY FROM 34SGT PLATE.

.Sote weo.
YOLUME
TR
X
10 MEG.
1. RE-POSITION
€S AND RY
AS SHOWN
| Z-AP:ETALL
1ELDED
s‘:#’bbw CeaD To /
Leap &i3oTomo
M5 6T 2%0. I.F.
D TRANS.
o9
7
8

REVISED WIRING. 258K, 2587 3

be too lugh. This can be remedied by re-
positioning the 1H3-GT Ist-audio grid
capacitor C5 and grid resistor R7, and
installing a shielded lead to the grid cap
of the 1H3-GT tube. These changes are
shown in the accompanying drawings.
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SAPPHIRE PHONO STYLI
Tip Radius

In Shop Notes, page 10, September is-
sue, it was stated that more recent
sapphires have a tip radius of .0027" to
overcome surface noise and a certain form
of distortion.

As a matter of interest, sapphire tip
radius is not standardized. RCA, for in-
stance, have used a tip radius of .003” cver
since production was first started on pick-
ups employing sapphire needles. Crosley
uses cven a larger radius, the needle
coupling to the top of the record groove
only.

In each case the tip radius is such that
the point of the needle is kept from riding
the groove bottom.

*
TRUETONE SERIES 5B24-2 (Model D1180)
Issue B Change

Issue A chassis of the above model used
an  antenna trimmer €2 (1-12 mmfd)
mounted on the loop aerial assembly.

On issne B chassis, the antenna trimmer
C2 has been replaced by a gimmick, con-
sisting of 2 wires, one wrapped around the
other. The 1400-kc adjustment is made
at the factory and need not be made in
the field.

WARDS AIRLINE 14WG-808W,-M
Band Spread Coils

It is not practicable to make field re-
placements of the individual antenna and
oscillator coils in the Band Spread As-
sembly Unit.

Should one of these coils be damaged
in any way, remove the Band Spread As-
sembly Unit (consisting of the 3 antenna
and 4 oscillator coils, the right-angle
mounting plate, and the band switch) from
the chassis and return to the factory for
replacement.

Caution: Two of the coils in the band-
spread coil assembly, the 19 meter antenna
and oscillator coils, have adjustable iron
cores. One of the adjusting screws ex-
tends out from the front panel of the
chassis basc at the left of the band switch.
The other adjusting screw extends up
from the chassis base in front of the 1st
i-f transformer.

Do not change the position of these
adjusting screws as they have been prop-
crly set at the factory and cannot be satis-
factorily rcadjusted in the field.

*
WELLS-GARDNER SERIES 5D8-1
PM to ED Speakers
When the 4” electro-dynamic speaker
replaces the 4” permanent-magnet speak-
er in_the above chassis (receiver models

14WG-318, 14\WG-519) the issue letter
advances to “C”.

The speaker field replaces the 1500-ohm
B plus filter resistor with additional
changes in the B plus circuit connections
to the 35L6GT output tube. A 20-mfd,
25-volt electrolytic 1s placed across the
170-ohm 35L6GT cathode resistor. A 60-
ohm, 1.5-watt resistor is inserted in the
heater circuit between the 12SK7 and
12SA7 tube heaters,

.

TEMPERATURE COMPENSATING
CAPACITORS

Applications

Compensating capacitors, obtainable in
any temperature coefficient from —.005%
to 4.005% per degree C. over a tempera-
ture range between —40° C. to +70° C.,
can be used to correct the normally posi-
tive temperature coefficient of inductances
for the maintenance of constant L-C prod-
ucts (resonant frequency) of tuned cir-
cnits independent of temperature.

As pointed out by Aerovox engineers
the normal temperature coefficient of the
component: in tuned circuits is usually
positive. Thus the inductance of the coils
and the capacitance of the capacitors both
increase with an increase in temperature.
When coils and capacitors are used in
tuned circuits such as oscillators or ampli-
fiers, the resonant frequency of the circuit
will vary with the temperature so that the
frequency of an oscillator will decrease as
the temperature increases. So that the
frequency of an oscillator or the constants
of an amplifier circuit may remain con-
stant, it is necessary that either the in-
ductance or the capacitance have tempera-
ture characteristics that compensate for
any change in the characteristics of the
other.

An oscillator circuit, using compensating
capacitors, will provide a constant fre-
quency source independent of any changes
in ambient temperature or any temperature
changes in the units caused hy current flow
in the circuits. Zero temperature coefficient
capacitors may be used wherever a ca-
pacity independent of temperature is re-
quired. One suggested application is as
a shunt for the measurement of r-f cur-
rents with a vacuum-tube voltmeter as an
indicating instrument. Since the compen-
sating capacitor is available in any tem-
perature coefficient from —005% to
+.005% per degree C., many circuits can
be improved in stability, and new circuits
developed to utilize the negative, zero or
positive temperature cocficients of the
compensating capacitor,

Another example would be in high-
power oscillators for radio transmitting,
especially where weight and space are of
ntmost importance and do not allow for
use of quartz crystal oscillators and their
associated apparatus. By the use of com-
pensating capacitors it is possible to obtain
oscillator frequency stability comparable
to that obtained with quartz crystals.
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(Continued from puge 13)
Bias for the grid of the 3Q5GT output
tube is obtained from the drop across
the filaments of the r-f, 1st detector
and i-f tubes in series. A\ choke, 38,
keeps r.f. in the series filament string
out of the diode load circuit.

The two battery-tube filament strings
are connected permanently in series-
parallel and operated either from the
+5-volt A battery or from the upper
35Z5GT rectifier which also provides
the B voltage during line operation.

The lower 35Z5GT is used solely for
battery charging. Since this rectifier
serves the function of trickle charging
during line operation, its heater is cou-
nected in series with the heater of the
power-supply rectifier.  These are
series-connected across the line through
switch sections 441 and 43B, with the
return circuit to ground through the
voltage-dropping resistor 47C which is
a part of the voltage divider 47.4,-B,-C.

The neon lamp 46 on the dial scale
indicates the condition of the batteries.
It is included in an oscillating (R-C)
circuit consisting of resistor 20 and
condenser 28 which has been designed
to oscillate at approximately 3 pulses
per second when the batteries are fully
charged. As the battery voltage de-
creases with use the number of pulses
per second decreases.

The power switch consists of the
three sections 438, 43C, and 43D, The
first section, 4313, closes the circuit for
line operation, while 43C and 43D
ground the negative A and B battery
terminals when closed, thus completing
their circuits. However, the operation
of the switch section 4383 controlling
the line circuit is made ineffective
when the Selector Switch 4 is in the
“Battery” position.

When the four scctions of Selector
Switch 44 are in the left-hand position,
and switch 43 is turned on, the bat
teries are placed on charge. \When
switch /4 is in the middle position, the
receiver is connected for battery oper-
ation. When this switch is in the
right-hand position, as shown in the
diagram, the receiver is connected for
line operation, 1t will be noted that in
this position, the batteries remain con
nected across the output of the charg
ing rectifier, with the difference that
the rate of charge is reduced by the
switching operation which throws in
series resistors 22 and 10. The B bat
teries are charged from the line that
connects directly to the cathode of the
charging rectifier, while the A batteries
are fed from the line that connects to
the mid-point of the voltage divider
471,-B.

CHARGING NOTES
When the battery voltage is low (ap-

proximately 72 volts) the neon indi-
cator will flicker at the rate of approxi-
mately one pulse per second rather

than 3 pulses.

The set should not be
operated from battery power after this
point is reached. The batteries should

35Z5GT
RECT

Fig. 1. Bottom view of

“Companion” chassis,

from rear, giving the

socket voltages for each

tube. Measurements

based on a line vo't-
age of 117.

2nd DET-AVC-AF

R SWITCH IN IA7GT
O s 131 DET~0SC

ALL VOLTAGES Excepr NOTE ‘* 50

FILAMENT MEASURED 2 -

10 CHASSIS

LINE VOLTAGE = N7 VOLTS o\ 9
L.

BOTTOM VIEW OF CHASSIS
INSGT
1f

IHSGT

INSGT
RF

96_ 96, NOTE A 9% __ 96, NOTE o
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REAR OF CHASSIS

EXCLUSIVE FEATURES!

* Many types and sizes
to choose from.

* Easy to install.

* Comprehensive hook-
up chart furnished
with each unit.

* Excellent overall fre-

quency response.

* Well engineered—
carefully made.

* Vacuum-impreg-
nated the STANCOR
way.

FREE!

This 56-page combi-
nation catalog and
service guide. Chock
full of wvaluable in-
formation. Get your
copy today!

ervice
wide

Stancor . . .

EASY INSTALLATION
WITH STANCOR
UNIVERSAL AUDIO
TRANSFORMERS

TANCOR output transfcrmers enjoy an
enviable reputation for their adapta-
bility, ease of replacement, and excellent
overall frequency response. Servicemen
everywhare demand them

All popular sizes and types are available
Each is packed with a comprehensive chart
showing many possible hook-up combina-
tions, Thus, accurate matching of the
output tubes and voice coil is simplified

Because of their versatility a supply skould
always be on hand. Order your favorite
types today. Your jobber has them in c<tock

TROPIC IMPREGNATED!!

ALL Stancor replacement transformers
are tropic impregnated and at
NO EXTRA COST.

U sed by

Most Servicemen Most!

. oTANDARD TRANSFORMER

e C
1500 NORTH HALSTED STREET. ..
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FOR TRIPLETT CUSTOMERS ONLY

Long before the state of emer-
gency was proclaimed, the Triplett
Company was getting ready to do
its part in building our national se-
curity. We knew that we must
meet important new responsibili-
ties. At the same time, we felt
keenly our continuing obligations
to our customers—old friends with
whom we have had happy busi-
ness relations through many years.

We doubled—then tripled—our
output to fill the needs of our old
accounts. We added to our pro-
duction facilities . . . hired many
more men ., . . are working extra
shifts at time-and-a-half.

All this has not been enough. We
have been called on to produce
more and more for national de-
fense. We are proud of the job we
are doing to help meet the emer-
gency. but it is difficult not to be
able to serve our old friends
equally as well. In the face of these
conditions, the Triplett Company
has adopted these policies “for the
duration.”

We will continue to serve you
by our service to our mutual re-
sponsibility—the national emerg-
ency.

First:

Second: We will continue to do every-
thing we can to fill orders from
our regular customers, even
though some deliveries may be
temporarily delayed. No business
from new accounts has been nor
will be accepted until after our
old friends have been served, ex-
cept where priorities make it im-
possible to do so.

Third: OQur engineering and research

departments will continue to
work on the development of su-
perior equipment and improved
methods to serve you still better
when we can resume normal
operations,

The present emergency is inci-
dental and as we work towards the
future, we will do our best to con-
tinue to merit your confidence and

loyalty.

L et

President
The Triplett Electrical Instrument Company

Manufacturers of Precision Electrical Instruments
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Fig. 5. Illustrating effects of fixed and self bias.

that when the normal plate current
flows. Thus there occurs a fluctuation
of voltage across Rx, which fluctuation
follows the changes in plate current,
and which condition causes the grid
voltage to vary in accordance with the
fluctuations across the cathode resistor.

Because of the point of connection
of the grid return, the grid is negative
and any fluctuation in voltage is a rise

and fall of the amount by which the
grid is negative with respect to the
cathode. Now, if we apply an instan-
taneous voltage of 2 volts plus to the
grid, the cffect will be different in the
case of the battery biased system and
the self bias system, shown in Figs.
5-C and 5-D. In the case of the
former, the instantaneous effective grid
voltage will be —2 volts, for the plus 2
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Defense wanted the speakers moisture-proofed! In meet-
| ing this requirement, CINAUDAGRAPH successfully test-

It's free!

Dept. DR, .
CHICAGO

CINAUDAGRAPH SPEAKERS, Inc.

921 W. Van Buren Street
ILLINOIS

ed the MALLARD under water.

Whether it's for Defense, or just plain John Q. Public,
CINAUDAGRAPH SPEAKERS represent superior work-
manship, fine materials and intelligent engineering design.
Write now for the new Fall Catalog listing all speakers.
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volts mput voltage will buck a part
of the bias voltage. Tn the self-bias
system, however, we find a different
state.

The application of the 2 volts plus
to the input will increase the plate cur
rent and the instantancous bias devel
aped across the cathode resistor R
will exceed the quiescent value of 4
volts. Suppose we say that it increases
to 5 volts. This means that the in-
stantancous grid voltage will be J
volts, rather than —2 volts as in the
case of the battery hias arrangement.

Now, we change the input voltage
so that it is —2 volts. In the case of
the battery-bias system, FFig. 5-F, the
instantancous grid voltage is —6 volts.
But in the self-bias system, the appli
cation of a negative input voltage will
cause a reduction in plate current, con
sequently the grid bias to a value less
than the quiescent valune of 4.0 volts.
Suppose that we imagine it to he 3.0
volts.  This means that the instan
tancous grid voltage will he —3 volts.
This is shown in Fig. 5-F.

The fact that we have decided upon
a l-volt increase and decrease in volt
age developed across Re in Figs. 5-D
and -I* is not relative to the condition.
No matter what the value of change in
voltage across R, the condition still
exists: namely. that for a plus voltage
applied to the grid, the cffect of the
self-biasing system is to make the grid
more negative, and for the application
of a negative voltage to the grid, the
cffect of the sclf-hias system is to make
the grid less negative. In other words,
the phase relation between the input
voltage and the varving voltage de
veloped across the cathade bias resistor
ts a 180-degree difference.

From the practical viewpoint, this is
the equivalent of an opposing action
by the self hiasing circuit, wherein it
has the effect of having reduced the
input voltage. This can be stated dif
ferently, as being the same as if by
come automatic means the voltage of
the bias battery in [ig. 5-4 is in
creased from 4 volts to 53 volts when
the 2-volt plus signal is applied. This
cffect becomes more evident when we
consider the total grid swing in the two
systems. In the batterv-bias arrange
ment the overall swing of 4 volts at
the grid is obtained. In the self-hias
circnit, however, the same  4-volt
change in input voltage results in an
cffective swing of only 2 volts. The
net result 1s a reduction in the amount
of amplification obtained from the sys
tem, for the change in plate current is
rcally that due to a 2-volt swing in the
imput circnit, rather than the $-volt
swing in the battervy bias circuit. This
is the cquivalent of degenceration or a
rednction in the amount of amplifica
tion hy the feedback of a bucking volt
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cell-2 mear sell!”

SAYS HOMER G, SNOOPSHAW, B. R. §.
(Battery Replacement Specialist)

“No inactive or lazy cells in these
batteries!"’ says Prof. Snoopshaw, the
battery expert who compiled the
“Burgess Replacement Guide to Port-
able Radios.” Whenever he gives a
lecture on the anatomy of a Burgess
Battery, he’s apt to make puns — but
he never forgets that you’re out to
make profits.

“Yessir, these are the cells that sell,”
he explains with a chuckle. *“Each is
a result of long years of scientific
research and utmost care in work-
manship. No wonder Burgess Bat-
teries are worth more. . . . give longer,
more dependable service!” But then
shucks, yon don’t need a lecture to
learn that. Your turnover proves it!

Homer recommemdi that you

send for a free copy of the “Burgess
Replacement Guide to Portable
Radios.” Its “Quick Reference Price
List” covers the line at a glance.
See your distributor, or write to
Homer, care of this company.

BURGESS BATTERY COMPANY
FREEPORT, ILLINOIS

[1|..BURGESS_ |||

5 SPRAGUE ATOM TYPE

FOR BETTER, SMALLER, MORE
ECONOMICAL REPLACEMENTS

@ Of course you know Sprague .{toms—the “blow.up proof*
midget dry electrolytic condensers that have literally made
larger, old-siyle condensers obsclele, But did you know there
are live different dtom types—types that make these popular
midgets practically universal for any replacement job whether
it be single-section, multi-cupacity, lug-mounting, or calls for
~eparale positive anid negative leads? Bid you know leading
manufaciurers speeify Atoms for equipment to be shipped
oversreas—because Atoms are so uniformly dependable under
bad atmospheric conditions? And did you know that Atems
are so rugged, they'll even stand up in many jubs where old
~tale, large, dry und wet electrolyties were formerly specified?
Play safe. l/se Sprague Atowms in erery job!

YOU SAVE THREE WAYS

Make up hard-to-get
replacements by sirapping
individual Atoms together
with ST Mounting Straps

supplied free! You'll F
find the combined Atoms /
//

actually smaller, ofien
cheaper, and fully as re

liable. You save time—
money—space

SPRAGUE CONDENSERS

Sprague Products Company,
North Adams, Mass.
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Another New Display
to Add to Our Big
List of Sales Helps

[
IF YOUR RADIO #AS

SYLVANIA

ol Jested

RADIO TUBES

MARK UP ONE for the Sylvania
Advertising Department. When
Rosemary La Planche was named Miss
California, she was picked for our big
Football window display. Months after-
ward, on September 7, she was named
Miss America. So the Sylvania Radio
Serviceman’s window display this Fall
is a portrait of Miss America.

Other Sales Helps by the dozen are
{ urs FREE or at a modest cost. Get
ull information and samples of what
you may want by writing Hygrade
Sylvania Corp., Dept. RS11, Emporium,
Pa. Write today before you forget.

Sylvania Helps You Sell—Sce Below

1, Miss America Foot- 15.
ball Window Display

2. Counter displays 16.

3. Electric Clock signs 17.

4. Electric Window 18.
signs 19.

Service hints
booklets

Technical manual
Tube base charts
Price cards
Sylvania News

5. Outdoor metal signs 20. Characteristics
6. Window cards Sheets
. 21. Interchangeable

7. Personalized postal tube charts

cards 22. Tube complement
8. Imprinted match books

books 23. Floor model cabinet
9. Imprinted tube 24. Large and small

stickers service carryine kits

10. Business cards 25 ) Chstomeriycard

11. Doorknob hangers  26.

index files
Service Garments

27. 3-in-1 business forms
L Newspapef s 28. Job record cards
13. Store stationery (with customer re-

14, Billheads ceipt)

SYLVANIA

SET-TESTED RADIO TUBES
EMPORIUM, PENNA.
Also makers af Hygrade Lamp Bulbs,

Hygrade Fluorescent Lamps, and
Miralume Fluorescent Light Fixtures
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age from the plate-cathode circuit to
the grid-cathode circuit.

ELIMINATING DEGENERATION

All of this can be eliminated by the
simple use of a large value of bypass
capacity across Rk, so that the fluctua-
tions in voltage due to the changes in
plate current, do not occur across the
cathode bias resistor. Instead the bias
voltage remains the original 4 volts
which exists  during  the  quiescent
state, just as in the case of the battery
system. In practice, we find that de-
generation is deliberately introduced in
some cases and in others great pains
are taken to make certain that it does
not exist, But whichever is done is
something for the future. For the
present we have laid the groundwork
for the discussion of phase inversion
and inverse feedback, by showing the
various phase relations which exist in
the conventional triode tube.

(To be continued)

CIRCUIT COURT
(Continued from page 9)

to the loop 71 and the coupling trans
former T3 is capacitive. The wave
band switch 57 is shown in the broad-
cast position.

In this position the signal grid of
the 65K7 r-f tube is connected to the
loop  TT through the permeability
tuned broadecast coil T2, The remain-
ing coils are out of circuit.

In the next switch position (3.9 to
6.2 mc) T1 and T2 are disconnected
from the grid by the opening of con-
tact B3, and the grid, through contact
-, 1s connected to the secondary of
the antenna transformer 73 through
the coil 74, through contact €. Since
T3 and T4 are in serics, the inductance
15 additive.

In the next switch position (9.1 to
10 mc) contacts -1, C and D are joined,
thus shorting out the series coil 74,
and reducing the total inductance in
the tuned circuit.

In the fourth position (114 10 12.2
mc) T4 remains shorted and coil 73
is connected in parallel with the sec
ondary of T3, thus decreasing the total
effective value of inductance in the
tuned circuit.

In the final switch position (14.9 to
15.3) T4 remains shorted, T35 is re
moved from the circuit, and coil 76
with a still lower value of inductance
is connected in parallel with the sce-
ondary of T3, thus permitting a still
further decrease in the total effective
value of inductance in the tuned cir-
cuit,

Tt will be seen that a single primary
—that of T3—serves as the coupling
medium in all of the short-wave bands.

)'?eacﬁ | to‘t a
DANDEE

® By all means, reach for a Dandee when
you need a handy, dependable, inexpen-
sive electrolytic in a hurry. And to play
safe, always have a supply of the popu-
lar 8 mike 450 v. Dandees on hand for
those rush jobs. Note wide choice of
values . . .

TYPE PRS DANDEES
Single-Section :
450, 350, 250, 150, 50 and 25 v. D.C.W.
4 to 100 mfd.
Dual-Section PRS-A:
450, 200, 150, 50 and
8-8 to 20-20 mfd,
wound. Three leads
Dual-Section PRS-B:
450, 250, and 150 v.

20-20 mfd. Separate sections.
leads.

25 v. D.C.w,
Concentrically-

D.C.w, 8-8 to
Four

® Ask Your Jobber...

He's got a stock of these Dandees on hand
in all popular values for your immediate
needs. For your own convenience, ~et them
in the five-to-a-box cartons. Ask tor latest
catalog—or write us dirert

In Canada: AEROVOX CANADA LTD., Hamilton, Ont.

EXPORT: 100 Varick St., N. Y., Cable ‘ARLAB’

[’ NEW CATALOG

OF SOUND AMPLIFYING SYSTEMS

AUDIOGRAPH Sound Systems represent the
latest in Public Address equipment—a com-
plete line plus pre-tested accessories,

NEW LOWER PRICES

Ovtstanding quality and performance at
prices that help yov meet any competition,

WRITE FOR YOUR FREE COPY

AUDIOGRAPH

THE FIRST NAME IN SOUND

John Meck Industries 1313 W. Rondeiph Sireet, Chicoge, V. 5 A,
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of AC-DC Ballast Tubes now in u

es are real REGULATORS .
d Automatic Starting Resmor
ats initial surge and saves pilot lig|
. Ask Your Jobber.

e Siunples!

WAY TO REPLACE

BALLASTS

WRITE FOR REPLACEMENT CHART

AMPERITE@ 541 BROADWAY, NEW YORK, N. Y

Address Change ?

Notity RSD’S circulation de-
partment at 132 West 43rd
Street. New York City of
your new address 2 or 3
weeks before you move.
The Post Office Department
does not forward magazines
sent to @ wrong address un-
less you pay additional
postage. We cannot dupli-
cate copies mailed to your
old address. Thank You!

NEW PRODUCTS

RADIO CITY

Juke-Box Tester— Model 415, especially de-
signed for testing and servicing coin-oper-
ated amusement devices such as pin-ball
games, reproducers of recorded music
voice recorders, etc.

Measures ac and dc voltages with ranges
so allocated as to provide accurate meas-
urement of a variety of voltages including
line, lamps, batteries, transformer secon-
daries. Also tests continuity and meas-
ures resistance of relays, contacts, coils,
etc., as well as condition of condensers and
other sources of leakage, shorts and opens.
Jacks permit tests by means of head-
phones,

Available in two types—shop and port-
able. Weighs 24 ounces and measures
6” x 3” x 234”. By Radio City Products
Co., Inc., 88 P'ark P’lace, New York, N. Y.

.

AEROVOX

Molded Carbon's—New ;- and 1-watt in-
sulated molded carbon resistors consider-
ably smaller than previous units bearing
the same wattage ratings and type num-
bers. The size reduction is due to im-
provements in the resistance elements, and
in no way reduces the load-handling prop-
erties of the units. By Aerovox Cor-
poration, New Bedford, Mass.

G. L

Help You Sell

ENERAL INDUSTRIES “Smooth Power”
your remodeling and replacement
Lobs the steady, vibrationless turntable speed lhat
G.I. ‘‘Smooth Power.”
depending upon torque
requirements and the quallty desired, to fit any job.
Motors also, ready-installed,
in G.I. new-type, one-lever easy operating record
simplified home recording assemblies

tors will give

elps sales. Demonstrate with
Complete range of niodels,

Use *“Smooth Power”

changers—new,
—new changer-recorder combination units.

All G.I. phono products are of superior design, pre-

ZA3ENERAL INDUSTRIES CO.

Dept, 17, Elyria, Ohio

“Smooth Power”
Phono Products Will

Mo-

Model CX
‘*Smooth Power"’
Motor

cision built, for outstanding service. All
are priced at quantity-production level.

d by your jobber. atalog and price
sheet on request.

Order Your Cutting and Play-back Needles from our affiliate,
General Phonograph Mtfg, Co., Ine., Putnam, Conn.
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RELAYS
RESISTORS
RHEOSTATS

The oldest and most complete line
on the market for service and
amateur use. Proven dependabil-
ity and conservative ratings. You
are not experimenting when you
install Ward Leonard items . . .
you know they are right.

WARD LEONARD
RADIO  SPECIALITIES

| WARD LEONARD ELECTRIC COMPANY ]

46 South St., Mount Vernon, N. Y.

I Please send me Circular 507 covering Relays, I
Resistors and Rheostats.

Name .... g 00000000000 5000 ]
Street .. B 0000000000 II
City and State .............

I_C‘i"i""_'_'_';‘_";'_'_:'_“;;“_l

ADOLEK De Luxe Public Address Systems
offer the most for your money in Styling—
Hi-Fidelity Performance — Reserve Power —
fast, convenient, easy installation. Offered in
15, 30, 50 and 100 watt sizes — for perma-
nent, portable or mobile use. They featyre
from 2 to 6 input channels, built-in input and
mixing controls, AVC, and the newly devel-
oped "feédback’’ tone control circuit. Wide .
choice of microphones and speakers. Mail
coupon for complete information.

RADOLEK'S
NEW 1941 nanlo PROFIT GUIDE

Indispensable to every
serviceman,dealer and
sound engineer. Send
for big FREE Radolek
Profit Guide now!

PASTE ON A PENNY
POST CARD

SEND TODAY!

-3 Lopeitety RADOLEK CO., Dept. SD-60 -
H "-,,4— 601 W. Randolph St., Chicago, Ill. =
% Please send information on Radolek Public Address
2 equipment—also the Bip Radio Profit Guide. :
R NAME e .
@ ADBIESS ..ot :
« ] DEALER  [J SERVICEMAN ] ENGINEER =
YABEEBEESEEBEAFNr s “o--cqppEuspaBBABBEn
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ALLIED RADIO

Hi-Fi Receivers—The Knight “Kensington”
and “Rokeby” 16-tube, 3-band fm-am re-
ceivers with automatic phonograph., The
“Rokeby” is illustrated.

Two separate chassis are employed. The
hi-fidelity tuner provides f-m reception
from 40 to 50 mc, and a-m broadcast from
540 to 1650 kc and 4.8 to 17 mc, with 60-
meter S.A. band included. Amplifier has
frequency response of 30 to 10,000 and un-
distorted output of 10 watts, Speaker is
12” f-m type.

The automatic record changer is the
Garrard Deluxe RC-30, with 1-ounce crys-
tal pickup and sapphire needle.

Both the “Kensington” and “Rokeby”
are massive lifetime consoles of authentic

period design. Assembly is by means of
tenons, dowels, cross-grained tongues, and
perfectly fitted joints. By Allied Radio
Corp., 833 W. Jackson Blvd., Chicago.

*

MECK

15-Watt Amplifier— Model B-15C Audio-
graph, a compact, 15-watt amplifier, avail-
able with or without phonotop, for all
portable work. The unit allows musical
background to be mixed with speech
picked up by mike. Outputs of 4 and 8
ohms allow single or dual speaker oper-
ation, or as many as eight speakers may

be . used. Frequency response flat from
50 to 8000. By John Meck Industries,
1313 W. Randolph St., Chicago.

PRECISION

Multi-Range Tester— Series 832-A, a J3i-
range, compact, ac-dc multi-range tester
built to withstand rough handling. Meas-
ures 7”7 x 415” x 3

Incorporates ranges to 1200 volts dc,
2400 ac, 5 megs, 600 ma and 62 db. The
3” square bakelite-cased 800-microampere
meter features a scale plate design that has
been carried through in black, red and
white, with large numerals for maximum
visibility. Has 2% dc and 3% ac ac-
curacy. Wire-wound shunts and matched
metallized multipliers of 1% accuracy. By
Precision Apparatns Co., 647 Kent Ave,
Brooklyn, N. Y.

COMPLAINTS WONT HELP....

ACTION WILL!!

Complain, croak, murmmr, mutter, grumble,
gripe, growl . . . you haven’t accomplished a

thing!

Act, do, perform, pursue a course, take part in,
achieve . . . that's unified, planned action!

It will pay you to join RSA:

tor besides membership in the national organization of the
servicing industry, you will receive an RSA membership certifi-
cate, card, and decal to identify you with ‘Reliable Service

If radio servicing is more than a hobby to you — your life work — you
must ACT NOW, along with all your fellow servicemen, to accomplish the

reforms so needed in the radio servicing industry; you must fight for your
very existence as a radio serviceman, for independent servicing is threatened

Assured”’, and every month a magazine full of valuable technical
data and news. All for only $1.00.

Is that value?

as never before . . . and that’s not just talk.

Help change the voice of radio servicing from the grumble

of indecision to the roar of action.

ACT NOW—]OIN RSA TODAY!

RADIO SERVICEMEN OF AMERICA, Inc.

“Reliable Service Assured”

Donald H. Stover — Executive Secretary

Nat’l. Headquarters: 1216 W. American St., Freeport, lil.

Anyone of high ethics, legitimately engaged' in the radio
servicing profession, whether he owns his own business or not,
1s eligible for membership in the National Association of RSA.

ACT NOW! CLIP AND MAIL TODAY
RADIO SERVICE-R:E-N--O-F-A-R-JER-I-CZ.-T:C.--------
1216 W. American St., Freeport, lHinois.

| enclose $1.00 for one year's national dues and
apply for membership in RSA. (Membership in for-
eign countries and Canada, $2.50 a year.)

RSD t1-41
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Centralab

SELECTOR SWITCH

Available in an almost infinite variety of
combinations . . . in bakelite or steatite . . .
in single or multiple gang . . . from two
to eleven positions on any one switch . . .
also available for use in amateur transmitters.

The Quality Line

Hams, Servicemen, Experimenters and
Manufacturers appreciate the utter de-
pendability of Centralab products. Since
1922 more than a hundred million radio
parts bespeak the universal acceptance
acccrded Centralab products. Send for
catalog if your jobber cannot supply you.

CENTRALAB

STANDARD RADIGHM Div. of Globe-Union Inc.
Wall type resistor. Exciusive non-rubbing MILWAUKES

contact band. 134" diameter x 9/16" deep.
Available single, twin or triple, plain or
tapped. .. with S.P.S.T., D.P.S.T. or S.P.D.T.

WIRE WOUND RADIOHMS

In values from 2 to 10,000 ohms . . . insulated
construction . . . 3 watts . . . universal shaft for
all replacements...reqular Radiohm switch covers
may be attached . . . in linear curve oniy . . . LEVER ACTION

SWITCH

Used singly or in
groups. .. for broad-
casting, receiving,
public’ address, test
instruments and in-
dustrial uses. Avail-
able in any one of
ten different com-

ATTACHABLE SWITCH COVERS binations including

For standard and wirewound resistors positive and spring

t -

I

MIDGET RADIOHM

Companion to ‘’standard” ... small size but

large control efficiency. Available single, (Raciohms) as well as Midget and Elf return action.
dual or triple... plain or one, two or three Radiohms . . . S.PS.T....SPD.T. ...
taps . . . with S.PS.T., S.P.D.T., or D.PS.T. D.PS.T . . . fourpoint .. . S.P.D.T.

' t o o
Moulded bakelite case, 114" diameter, 14" Ss‘fgf’s’},e’wﬂh cll)?l;::x:v;s:u;osnxon) and

metal shaft 333" long.
AXIAL LEAD RESISTORS

Body is insulated by inert ceramic jacket
. .« « proot against vibration and humidity
. . . will withstand five times rated load
without permanent change, In two sizes
... RMA coded . . . Vo watt at }p'* x 34"
and 1 watt at 14 x 1 ... Also supplied
in conventional RADIAL LEAD Style . . .
15 watt — 1 watt or 2 watt.

003 SERAMIC  ceramic caPACITOR
|! CONDENSER Small ‘‘special purpose’’ for

'H h.f. circuits where tempera-
(S0 fe where greater  ture compensation,low pow-

=1// stabilitythanor- oy factor, or absolute per-

ELF RADIOHM

Smaller but also features the long, = dinary types is N

. A f tant.
straight resistor strip. Available plain ;‘;g“lt::- Sc‘:lgept{li?:?e;“o}; 3 ?;(e:x‘\celea;:ax;nepo::;i\malggg
or tapped with S.P.S.T. switch . . . 006 MM /MMF/C°. With or  more than 10,000 meg. Pow-
with or without dummy lug. Bake- without mounting brackets.  er factor less than 19%.

lite case 57/64'* diameter, 17/32'' deep

(less switch) 25/32'' deep with switch. ' SEND FOR CATALO G N 0. 2 3

Centralab—}—



Automatic Radiola Electrola!

Model R-566 P

JEWEL-POINT
PICK-UP

NO NEEDLES
TO CHANGE

AKE a 566P with you on your
next service call.. leave it with your

cost package, it offers your customers
superb radio performance . .. plus
outstanding record reproduction. The

customers when you cart their old set

SELF-SELLING
FEATURES!

e Automatic Record Changer

o Take Twelve 10" or Ten 12
Records

¢ Built-in Loop Antenna

e Selected - Grain Walnut

Veneers

o Low in Cost—High in Value

All Radiola Models
are Exclusively
Equipped with RCA
Preferred Type Tubes

to your shop. Ten to one, you'll find
it so/d when you return!

It's the newest RADIOLA an-
swer to the serviceman'’s old problem
...how to get extra profits from your
business!

Like all RADIOLA models, the new
SG6P Electrola is exclusively designed
for servicemen to sell. In a small, low-

automatic Record Changer is com-
pletely new—with new convenience
new features. The tone arm need never
be touched —just push a button and
there’s your record pro
gram. Jewel-point pick-up
makes records last longer
...and ends the bother of
needle-changing.

A
PREVERRED TTPE
®ADIO TusEs

Radiola 7;;7%4'0,7

Made by RCA Manufacturing Co., Inc., Camden, N.J.,U.S. A.
A Service of the Radio Corporation of America
in Canada, RCA Victor Company, Ltd., Montreal






