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Give Your Business a Profit Present

MALLORY

CONDENSERS

Mallory Replacement Condensers have proven to be
just like money in the bank for thousands of radie
service engincers. Millions are in use! No other line
gives such complete and such dependable coverage of
every replacement nced. F. P. (Fabricated Plate)
Capacitors made by Mallory, Mallory Tubular Con-
densers—now color-coded by voltage, and Fabricated
Plate Tubulars Type B B each fill specific necds that
are faced every working day. Be sure you can fill
thesc needs quickly and profitably . . . specify Mallory.

VOLUME CONTROLS

Early in 1941, Mallory will introduce the most star-
tling advance ever made in the field of replacement
volume controls. This is a completely new Mallory
development that has been years in the making. It

incorporates features that will revolutionize volume
control replacements. Watch this publication for an
early announcement. You’ll want to be first to see
it . . . first to cash in on its many new advantages!

>
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VIBRATORS

Mallory Vibrators have made the same important
contributions in the replacement field as they have
made to the efficiency of original equipment. When
you install a Mallory Vibrator in an auto radio, or
other battery operated receiver you know that you
have given your customer the finest thereis...and
that you have fully assured customer satisfaction.
Millions of Mallory Vibraters in use as original
equipment testify that they have to be good.

P. R. MALLORY & CO,, Inc.

, INDIANAPOLIS INDIANA
. 1 Cable Address—PELMALLO

Mallory Has Great Things in Store for You in 41

Use

MALLORY

APPROVED
PRECISION PRODUCTS

WAL americanradiohisternscom.
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ASS REFLEX givas wou tetter sound repro-

ductior. becanse i eaables the lcud
speaker to turcticn wita full eflectiveness,
to perform =ven betrz=r thaa with an infinite
baffle. Thiz great dsvwelcpment, originated
by Jensen Engineers, is available in a com-
plete line =1 acoustically-=oordinated repro-
ducers and cabinets fcx every application.

1 IR

The arresting beauty of -he new "CR" Rep:o-
ducers quéifiss them for the finest surround-
ings. Equivzlent perfbmance is provided in
the practizz_, less expercive"MT"
Reproducess.Economical “ER"'en-
closures accommodate your choice
of speakers from 8to 18ir.ch sizes.
Write for complete .rfcrmation.
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ANY large organizations employ
two types of salesmen. The first
of these is the "canvasser.” He

digs up live prospects, does the foot-
work and rarely actually closes a sale.
The closing of the sale, on the other
hand, is handled by the second type of
salesman. He makes the demonstration,
discusses price, model, etc.—in short, he
does the actual selling.

We have often stressed the fact that
you enjoy a unique position with respect
to the customer. He invites you into
his home and seeks your advice. What
an opportunity this presents for you to
act as the canvasser for some local mer-
chant!

With ostensibly nothing to sell, you
can easily steer the conversation into
related lines; find out whether your cus-
tomer is in the market for some electri-
cal appliances, for another radio set or
perhaps an auto-radio receiver.

After all, you have the advantage of
being regarded as an experf, a man
who really knows the technical consider-
ations involved and as such your advice
is often welcomed. You can work with
your dealers and increase both their
earnings and your own.

reached the stage where we can state
that an intimate knowledge of the ser-
vicing of f-m receivers is an immediate
requirement for every Service Man.
With this in mind, we present our fea-
ture article ' Servncmg F-M Receivers,"
written by no less an authority than
Jack Avins, noted engineer, author and
lecturer. Beginning on page 5 of this
issue, Mr. Avins discusses the problems
which the Service Man will encounter in
receivers already in the hands of listen-
ers throughout the country. He also
gives detailed instruction concerning the
alignment of this type of receiver.

His is a first-hand knowledge of the
innermost workings of the particular sets
about which he writes, for Mr. Avins has
worked on them all; run performance
tests, corrected faults, and thoroughly
analyzed them, all with the purpcse of
belng able to fell you how to fix these
receivers more efficiently.

We feel sure that you will find his
article both interesting and instructive.
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FOR YOUR LABORATORY, YOUR PRODUCT, OR YOUR PRODUCTION LINE

]

AUTOMATIC VOLTAGE REGULATORS
95-130 VOLT INPUTS ... 110, 115, 120 VOLTS OUTPUT + 1%

The UTC automatic voltage regulator is NEW. It involves no moving parts and
effects instantaneous correction for either transient or chronic line voltage fluctuations.

STANDARD TYPES SPECIAL UNITS
Type Capacity Net Designs for 220 volt The unique design of these regula-
No. 2 80 Cye. Price service available at tors makes possible the construction of

AR-1 15 512.00 25% increase in special units with relative ease. The
AR-2 30 15.00 price, for 50 cycle output can be arranged to provide
AR-3 60 21.00 units increase price filament and plate voltage. or any
AR-4 120 28.00 25%: for 42 cycles. other special voltages that may be re-
AR-5 250 46.00 35% increase: for 25 quired. Write for details. :
AR-6 500 67.00 cycles, increase price
AR-7 1000 110.00 100%. Special sec-
AR-8 2000 200.00 ondary voltages

3 available to cus-
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THE FIRST REAL MOVF TOWARD CONTROL §TANDARDIZATION
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THE FIRST REALLY
“"UNIVERSAL” CONTROLS

In every respect IRC Type D Controls are
exact, smaller-size reproductions of the
larger IRC Type C Controls. They are
unique in that, although midgets, they are
fully equal in quality to the larger controls.
Nothing has been left out. Only the size is
different, and the only change has been the
addition of Tap-in Shafts which make them
much easier to install in crowded chassis
and far more universal in application. Sim-
ply select the control you need, tap in the
proper shalt according to easy instructions
and the job is done — quicker, easier and
from a small stock that will represent a tre-
mendous saving in time, money and effort
to the average serviceman whether he
replaces only a couple of controls a week
or a couple of dozen. Type D’s are small
enough to fit almost anywhere; large enough
for real dependability; sturdy enough to
stand up under the most severe conditions.
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Qe TIME...
MONEY...EFFORT

on Volume Conitrol Replacementis

V Reduce your stock and your investment.

Have the control you need —when you need it.

tomers faster, better, more efficient service.

Avoid frequent need for more costly special

V Simplify installations, speed up work, give cus-
V replacements.

V Keep your controls systematically in a good-
looking cabinet clean and free from injurious
dust and dirt.

The 18 IRC Type D Universal (*“All-Purpose”) Volume Controls, 6 switches
and 5 extra tap-in shafts of special design contained in this IRC Master
Radiotrician’s Cabinet handle from 60% to 75% of all volume control
replacements as shown by actual IRC records! By supplementing them
with a few additional IRC Type D Controls selected with a view to your
own local requirements, you are in a position to handle the great majority
of all replacements—from stock—at an investment so low it will amaze you!

You are equipped for better, faster service. You save time because it is no
longer necessary to order a control every time you need one. You simplify
installation because IRC Type D Controls with their Tap-in Shafts are
easier to install and may be used universally for replacing “midgets” or
larger “old-style’ controls. You avoid frequent need for more costly special
replacements because this Cabinet gives you a choice of 4 shaft types.

The handsome All-Metal Cabinet is included with your purchase. You pay
only $14.97, the standard net price of the 18 controls, 6 switches and 5
extra shafts with which it is factory-packed. See it at your IRC jobber's,
or write for details and complete list of controls that are included.
(Cabinets not sold empty.)

INTERNATIONAL RESISTANCE CO.
401 N. Broad St., Philadelphia, Pa.

Closed view
of cabinet



SERVI\E

A Monthly Digest of Radio and Allied Maintenance

TELEVISION

ERVICING F-M RECEIVERS

HE general theory of frequency

modulation has been covered

previously on these pages.* It is
not necessary, therefore, for us to dis-
cuss the improvement which f-m makes
possible, in fidelity and signal to noise
ratio, over a-m. However, since this
article deals with the f-m receiver, it
is appropriate to consider what happens
to the f-m signal as it passes through
the various stages of the receiver.

To take a definite exaniple, let us as-
sume that the receiver is tuned to re-
ceive a 45-mc, 400-cycle, 1009 modul-
ated signal. Accordingly, the 45-mc
f-m signal will vary between 45.075 and
44.025 mc at a rate of 400-cycles-per-
second. This signal, with its side
bands, which occupy a total band of
about 150 kc, is amplified in the r-f
stage (if one is used) and fed to the
grid of the mixer tube. (See Figs. 1

t“Frequency Modulation,” b Jack Avins,

Service, Nov. 1940. p. 3.

Description
20 mm{. tuning condenser
.02 mfd. paper capacitor
47 mmf. mica capacitor
1200 mm{. mica capacitor
.05 mfd. paper capacitor
500 mmf. trimmer
|-I7 mml. mica capacitor
470 mmf. mica capacitor
22 mmf. mica capacitor
100 mmi. mica capacitor
100 mm{. mica capacitur
.005 mid. papcr capacitur
.002 mfd paper capacitor
470 mm{. mica capacitor
.002 mfd. paper capacitor
l"‘ ica capacitor
{-005 mfd. paper capacitor
.05 m{d. paper capacitor
[.005 mid. paper capacitor
005 mfd. paper capacitor
5 m{d. paper capacitor
|.05 mfd. paper capacitor
10a 20 mid. 250 V. dry electrolytic
-30b 20 mfd. 250 V. dry electralytic

By JACK AVINS

and 2.)  Assuming that the receiver
has an i-f of 4 mc, the oscillator would
be operating at either 49 or 41 mc to
produce a beat frequency of 4 mc in
the plate circuit of the mixer tube.
4-mc i-f
signal has the same characteristics as
the original 45-mc signal, in that its fre-
quency varies at the same 400-cycle rate
from 3.025 to 4+.075 mc. This i-f signal
is amplified by the several stages in the
i-f amplifier and is then impressed on
the grid of the limiter tube. The limiter
tube has no counterpart in the a-m re-
ceiver. It is designed to suppress the
very thing which is required in the op-
eration of an a-m receiver—that is, the
function of the limiter is to remove all
amplitude variations in the signal and

Of course, this resulting

to leave only the frequency variations.
Tllr

Fig. |. G. E. HM80 f-m receiver circuit.

6547
LIMITER

HM-80 Parts Description List

Description
40 mid. 250 V. dry electrolytic
20 mfd. 25 V. dry electrolytic
0).1 mfd. paper capacitor
470 mmf. mica capacitor
0.1 mfd. paper capacitor
N5 mfd. paper capacitor
3 mml. antenna trimmer
1 mmf. air trimmer
.03 mfd. paper capacitor
2200 ohms carbon resistor
4XIN) ohms carbon resistor
) ohms carbon resistor
ohms carbon resistor
470,000 ohms carbon resistor
47.000 chms carbon resistor
470,000 chms carbon resistor
4700 ohms carbon resistor
ohms 2 W. carbon resistor
30.000 ohms carbon resistor
140.000 ohms carbon resistor
1100.001) ohms carbon resistor
120.000 ohms carbon resistor
2 merchm volume control
K2 ohms carbon resistor

sistor

B369 f b0 by
JRGZE

Tone switch
Phono switch

s —

I.F. limiter

Sahbaro~

|N.—

pure frequency-modulated out-
put of the limiter is fed to the discrimi-

6H6
DETECTOR
PHONO

Power switch—on S§.2
Antenna transformer
|Oscillator transformer
1st I.P. transformer
2nd I.F. transformer

|D§scnm. transformer
lD:al lamp. MaZpA No.
Diat lamp. Mazoa No.

nator or frequency-detector stage of the
receiver. This stage corresponds to the
second-detector stage in the a-m receiv
er, but the discriminator is designed to
translate the frequency variations into
the original audio signal, whereas the
a-m detector translates the amplitude
variations into the desired audio signal.

\Vith the recovery of the +400-cycle
note in the output of the discriminator,
the signal is passed on to a de-emphasis
circuit, placed in the input circuit of
the first audio stage. IFrom this point
on, the 400-cvcle note passes through
the various stages of the audio am-
plifier and finally reaches the voice coil
of the speaker.

The Antenna

Merely because frequency modulation
has the inherent property of discrimi-
nating against noise and interference,
it should not be assumed that no atten-
tion need be paid to the antenna. Ac-

6Y6G
OUTPUT

6SFS
A.F AMP

{220 ohms carbon resistor

15 megohms carbon resistor
{220,000 ohms carbon resistor
{470,000 ohms carbon resistor

500 ohms carbon resistor

2200 ohms 1 W. carbon resistor
1600 ohms 3% W. wire wound re-

12200 ohms carbon resistor

100, ohms carbon resistor
00 ohms carbon resistor

220,000 ochms carbon resistor
megohms carbon resistor

20 mmf Mica cae.
S mmf, comP. (AP
AT 2wmTT 45T

Fig.1
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tually, wide-band f-m reguires that the
signal should at all times be at least
twice as great as any interference
which may be present. Where noise is
more than half the strength of the sig-
nal, the noise will be amplihed at the
expense of the signal. In such cases
the signal-to-noise ratio will be re-
duced. In locations where the signal
strength is very high, almost any length
of wire attached to the antenna post
will be satistactorv. However, if the
signal strength is low a good dipole
antenna must be used. As with all an-
tennas, 1ts location should he as high
as possible and as far away from
sources of interlerence as is practicable.
Tt is sometimes advantageous to rotate
the antenna until the greatest desired
signal is obtained.

Some combination f-m and a-m re-
ceivers are designed so that the same
dipole antenna can be used for both f-m
and a-m reception. In these receivers
the band switch takes care of the
change required in the input circuit
so that the dipole can be used efficiently
on the lower frequencies. In other re-
ceivers provision is made for separate
antennas for the f-m and a-m bands.

The R-F Amplifier

The purpose of r-f amplitication in
i-m receivers is to provide increased
selectivity; this has the advantage of
reducing image and other interference.
At the same time, the gain provided by
using an r-f stage provides a greater
signal at the limiter grid, so that more
effective himiting action is obtained for
weak signals.

The use of f-m as against a-m does
not introduce any special problems in
the r-f ampliter. In particular the re-
quired band width of 150 k¢ is readily
obtained because of the high frequen-
cies used for f-m transmission. Con-
trary to a popular misconception, there
is no sideband cutting in f-m r-f ampli-

Fig. 2. Stromberg Carlson 505H, 505HB

f-m receiver circuit.

fiers, because a bandwith of 150 ke at
45 mc corresponds to a band width of
about 3 kc at a carrier frequency of
1000 ke, Thus it is just as easy to am-
plify a bandwidth of 150 kc at 45,000
ke as it is to amplify a 1000-kc signal
which has a total bandwidth of 3 ke.

Incidentally, in the r-f section of
combination f-m, a-m receivers, it is
gencral practice to use a special G-sec-
tion tuning condenser with the lower
capacity sections used for f-m and the
higher capacity sections for a-m. The
use of such an arrangement enables a
higher I./C ratio to be obtained and
at the same time provides the smaller
tuning capacitance required to cover the
comparatively small range from 42 to
50 mc.

In servicing the r-f portion of f-m
receivers it is of great importance not
to disturb the lead dress. These leads
have an appreciable reactance at the
high carrier {irequencies used in f-m.
For the same reason, wherever the re-
placement of Dby-pass condensers or
other parts are required, exact dupli-
cate parts should be used.

Mixer and Cscillator

The present general practice in f-m
receivers is to use a single 65A7 tube
as mixer and oscillator. The tube per-
forms satisfactorily as both an oscilla-
tor and mixer at frequencies as high
as 50 mec, the upper lumt of the f-m
band. To increase the selectivity of the
input circuit, the cathode resistor of the
65SA7 is sometimes unby-passed; this
increases the selectivity by decreasing
the loading of the tube across the mixer
tuned circuit.

Special attention has been paid to
the design of the oscillator circuit in
f-m receivers in order to secure stable
operation. Because of the high {re-
quency at which the oscillator operates,
even a small percentage variation or
drift in its frequency will cause a con-
siderable amount of detuning and pre-
vent operation on the central portion of

the discriminator characteristic,

It is general practice to provide some
form of temperature compensation in
the oscillator circuit to achieve the re-
quired degree of {frequency stability.
This may take the form of a condenser
which has a temperature coefficient of
the right amount and in the right di-
rection to compensate for the frequency
drift which would otherwise occur as
the receiver gradually comes to its nor-
mal oprating temperature. Needless to
say, the exact replacement condenser is
required, should replacement ever be
necessary. Using a condenser of the
correct capacitauce is not enough; it
must also have the proper temperature
coefticient. To assure proper operation
of this form of temperature stabiliza-
tion, the compensating condenser must
be mounted in a definite position which
should not be changed in the course of
service operations. In sowie instances,
the compensating condenser may be
mounted near a resistor which acts as
a heater so that the desired variation
in capacitance is obtained.

To reduce the effect of variations in
operating voltage to a minimum, the
VRI1I50 regulator tube has been used
to regulate the plate supply to the os-
cillator. The regulator tube prevents
variation in the frequency which might
occur as a result of line voltage varia-
tion (not heater voltage, though) or as
a result of variation in the B-voltage
due to the variable drain on the power
supply during the audio cycle.

Because of the nature of f-m, the
voltage supply to the oscillator and
mixer must be carefully filtered so as
to prevent any hum modulation of the
oscillator frequency, that is, to prevent
the frequency of the oscillator from
varying at a 60- or 120-cycle rate. The
effect of such hum modulation is to
frequency modulate the i-f signal and
introduce an undesired hum into the
audio signal. Even a very small per-
centage modulation of the oscillator
frequency will cause an appreciable
amount of hum in the audio output.

§216 015C, bEMOD
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Where hum is encountered in f-m1 re- r
ceivers, one of the first sources to be
suspected (exclusive of the a-f ampli-
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fier) is the oscillator tube. This skould " —— t G S o i 7 -

be replaced, and if there is still no im- —— — TRANSMITTER PT;—EMDrjASI$\ . ”;!,z*,fi .

provement, the filtering of the wvoltage 12— T — = T = —

supplv to the oscillator should be = T—: . f S o ) 1 E— ;ﬁ - ¢H :

checked. _ _ ST ——F et — ¢ TRESULTANT ——
F-m receivers are usually designed 9 et == LT fy;‘tl-_;\grw!‘EERSAPLOLNSEZT:

so that the oscillator works below the I&j 0 o = jr =TTt —

signal frequency. This is, of course, in 5 === == 1 =1 H },\]t - %:;t = .

direct opposition to the conventional B &f———— ~ ; s S e

practice followed in broadcast and — £ <t i - ?\\ e —

short-wave receivers. Operating the os- e H— S 8 +

cillator below the signal frequency has ;T*‘ HH - 1 e Jﬁig,t —

the advantage that somewhat greater 8 = —+ —— = e —

stability is secured because of the lower ——  ——— — i S S e o 1

frequency and at the same time greater 1 i - e = as ) s e S e S 2

freedom from image interference is usu- 30 100 FREGUICY 10,000 'S'OOOJ

ally obtained because the image re- | -

sponse is taken out of the television

channels which lic above the f-m band. it is to secure a bandwidth of 15 ke Fig. 4. The gain in the a-f amplifier of

an f-m receiver is progressively lower for

i i - at 400 kc; the latter pr e-
Although the latitude of the trimmer a ke; the latter problem corre the higher sudio frequencies.

sponds largely to that cncountered

FR NCY M LATIO i i hdeli -eceiver
DETECTOR CHARACTERISTIC | 110 e o Tiponse S0 e i rot of sescneraton
e FREQ. DET. ’ ; ; : and improper alignment. The precau-
DAL over the i-f band is less severe in f-m  tions concerning the proper lead dress
receivers, since the limiter removes the .1 the use of physically identical com-
effects ‘of any non-uniformity in t.h.e am- onents apply with almnost equal force
plification over the band. In addition to {5 the i-f amplifier as well as to the r-f
providing a handwidth of roughly 150 amplifier.
ke, the f-m i-f amplifier inust have suth- o
cient selectivity so that adjacent chan- The Limiter
] T nel interference is prevented. The function of the limiter is to re-
| [ | 'Zz B In combination reccivers designed for  move any amplitude modulation which
i [ '15 gf-‘ both f-m and a-m, it i§ common prac-  may have crept into the f-m signal.
| | | I 58 tice to use the same i-f tubes for both  This amplitude modulation may be the
| —.—-Li}s n L] a-m and f-m amplification. This is usu- result of noise or an interfering signal;
T . 4 ally done Ly connecting the f-m and it may have been present in the trans-
"4 o] a-m transformers in series (See SEr- mitted signal and ordinarily would be
] L4 1 hor— vice, Nov. 1940, p. 7.) or by providing removed by the limiter; or it may be
B 15—t t a switching wrrangement so that cither  amplitude modulation hum which is in-
L+ F 20 - the f-m or a-m transformers are auto- troduced in the r-f, i-f or mixer. If the
*;_f lr 25 == matically selected by the band switch.  limiter is not functioning properly, in-
S RS S0 = oLt SOl coF 90 In some instances only one i-f tube is terference or distortion from one or
FHEQUENCY DEVIATION used for a-m, so that only the first tube  more than one of these possible sources
Fig. 3. The output of the discriminator uses this dual transformer arrangement. may be present in the output of the
is proportional to the frequency deviation The output of the first tube then feeds i-m receiver. For this reason it is im-
of the signal from the center i-f. directly into the a-m second detector, portant that proper operation of the
will not always permit the oscillator to while the f-m output oi the first i-f  limiter be sccured.

be aligned to the wrong frequency —Stage feeds into unother i-f stage (for The limiter is an ordinary amplifier
(above, rather than below the signal), {-m only) and from this into the limiter  stage, usuully a sharp cutoff pentode,
this difference from conventional a-m and the discriminator. This arrange- which is operated at zero bias and with

practice should be kept in mind. ment is practical because one i-f stfige a low plate and screen voltage (about
is usually adequate for a-m reception, 90 volts). As a result of these operating

I-F Amplifier while at least two are necessary for conditions, the output of the limiter is

The i-f amplifier in f-m receivers is  satisfactory f-m operation. limited in one direction by plate cur-
more complex than in a-m receivers be- In some combination receivers, see rent cutofi and in the other direction

cause of the higher frequency and be- page 13 this issue) the i-m i-f ampli- by the fact that the plate current of
cause of the greater gain which is nec- fier is kept entirely separate from the the limiter tube can never rise above
essary to secure enough signal for the a-m i-f amplitier. In receivers of this the value corresponding to the zero bias
proper operation of the limiter. Again type, the only connection Letween the plate current. Thus, provided the signal

the higher bandwidth (150 kc¢) re- r-f and i-i section of the f-m and a-m  at the limiter grid is always in excess
quired does not present a difficult prob-  receivers is the common power supply. of about 7 volts (this corresponds in
lem because the intermediate frequency The service problems arising in con- most receivers to an input signal of

is considerably higher than the 465 ke nection with f-m i-f amplifiers are much  about 10 or more microvolts) the out-
customarily used in a-m receivers. To the same as with a-m i-f amplifiers. put of the limiter will not exceed the
take an average f-m i-f of say 4 mic, Because of the higher operating fre-  value corresponding to a grid swing
it is no more difficult to secure a band- quency, and greater gain, however, it  between cutoff and zero bias. If the sig-
width of 150 ke at this irequency than is likely that more trouble will be en- nal falls below about 5 volts, however,
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the limiter will not have sufficient sig-
nal to function properly and the entire
operation of the f-m system wilt be im-
paired.

In this connection, it is worth while
to point out that the discriminator re-
sponds to both amplitude and frequency
variations in the signal. It is up to the
limiter to remove the amplitude varia-
tions so that the discriminator can pro-
duce an output which is proportional
only to the original frequency varia-
tions introduced into the signal at the
transmitter. If the amplitude variations
are not removed by the limiter, they
will appear in the output of the dis-
criminator in the form of noise and un-
desired signals.

The limiter stage contains relatively
few components so that it is a simple
matter to check its operation. When the
limiter is functioning properly the sig-
nal voltage at the input to the limiter
can be increased from about 5 volts up
to above 50 volts without any appreci-
able increase in the signal produced in
its output. The most convenient point
at which to check the ouput of the
limiter is at point A in Fig. 7 since
the d-c voltage at this point is propor-
tional to the output of the limiter. To
obtain the relatively high signal voltage
required at the limiter grid for this
check, it is most convenient to feed the
signal to the grid of the mixer tube.
The r-f grid lead may have to be dis-
connected in order to obtain sufficient
output front the signal generator, since
the r-f coil has only a few turns and
thus acts to short circuit the signal
generator output.

The time constant of thie resistor
and condenser in the limiter grid cir-
cuit must be small in comparison with
the highest audio frequency and high
in comparison with the intermediate
frequency. Since the latter is of the
order of 3000 ke, whereas the former
is about 15 ke, this condition is easy to
realize. Tn practice, a value of about 2
microseconds is widely used. In the
event that the improper resistor-con-

Fig. 7. The limiter removes any amplitude
modulation before the signal is fed to
the discriminator.

denser combination is used in the limi-
ter grid circuit, the limiter will not
iunction properly. Should it be neces-
sary to replace any of the condensers
or resistors in the limiter grid circuit,
the specified values should be used to
make the replacement,

Discriminator

A typical discriminator characteris-
tic is shown in Fig. 3. As is evident
in the figure the output of the discrimi-
nator is proportional to the frequency
deviation of the signal from the center
i-f up to a maximum limit of about 85
kc. The output of this particular dis-
criminator is some 30 volts for a devi-
ation of 75 kc which corresponds to
1009, modulation. When the discrimi-
nator circuit is in proper adjustment,
its characteristic should be linear for
at least 75 ke on either side of the cen-
ter frequency.

Tt should be understood that the char-
acteristic shown in Fig. 3 assumes a
constant input signal is being fed to
the discriminator. In practice this will
mean that the input signal is strong
enough for the limiter to level out am-
plitude variations in the signal.

AVC in F-M Receivers

In the a-m receiver the purpose of
avc is to keep the carrier level at the
second detector at a constant value re-
gardless of the strength of the input
signal. Naturaily the avc action does
not remove the amplitude variations in
the signal since this would completely
remove the intelligence.

In the f{-m recciver, the problem of
automatic  gain control is somewhat
different in that the signal which is
delivered to the discriminator must
have a constant amplitude. As we have
already seen, the limiter accomplishes
this. For the limiter to be effective,
however. the input signal to the limiter
must be as large as possible and prefer-
ably more than 10 volts. For this rea-
son any avc action which would tend
to reduce the signal at the limiter grid
to some low conmuon level is undesir-
able.

For the reasons stated above it is

LIMITER

F-M input

Discriminator —f?‘l
transf. L

To align pri. trimmer Cp,
connect meter to

FREQ.DET.
( DISCRIMINATOR)

100.000
t
i
DE-
‘EMPHASIS
CIRCUIT

To align sec.trimmer Cs,
b ¥ connect meter to
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commoin practice not to use avc in f-m
receivers but to depend on the limiter
to remove all amplitude variations from
the signal which is applied to the dis-
criminator. To prevent overloading
with a strong input signal, the use of
a small coupling condenser and grid
leak in the grid circuit of each of the
i-f stages is common. With this ar-
rangement, the bias generated by grid
current is sufficient to provide all the
necessary control action. Where avc is
used in f-m receivers, it is always of
the delayed type. This means that no
control veltage is applied to the r-f or
i-f tubes until the signal at the limiter
grid is sufficiently strong so that the
limiter will function effectively. This
usually calls for at least ten volts to be
developed at the limiter grid hefore the
gain of the r-f and i-f amplifier is ap-
preciably reduced.

Audio Amplifier

Jecause of the wider range covered
in f-m, the design of the amplifier and
speaker system differs somewhat from
those used in a-m receivers. The overall
frequency response, unlike that of the
a-m amplifier, is not flat but the gain is

j

8

Lo AN b
ﬁ.g ammeter t Or)
C

b

o) I JI 1.5V.

(@)
1.50r 3V.

V.T.
Voltmeter

100.000

(b)

Fig. 5. A simple expedient can be em-
ployed to bring the pointer of a meter

To
Discriminator

to the center of a scale for 'zero-
center” use.
progressively lower for the higher

audio frequencies, as illustrated in Fig.
4, [t will be noted that the de-emphasis,
as this progressive attenuation is called,
is the inverse or opposite of the pre-
emphasis of the higher audio frequen-
cies introduced at the transmitter. As a
result, the overall audio response of the
i-m system is flat since the de-empha-
sis in the receiver audio amplifier com-
pensates exactly for the pre-emphasis
in the transmitter.

Usually the de-emphasis in f-m re-
ceivers is accomplished by a series re-
sistor and shunt condenser in the input
circuit of the audio amplifier. When
this is done the desired de-emphasis is
obtained in the input circuit so that the
frequency response of the audio am-
plifier and speaker can be essentially
flat. The advantage of putting the de-



emphasis circuit in the input is that by
so doing the response of the remainder
of the audio system will be flat for
a-m reception and for record repro-
duction. The usual constants for the de-
emphasis circuit are about 100,000
ohms for the resistor and 0.001 mid for
the shunt condenser. This gives a time
constant of 100 microseconds which is
the same as that used for pre-emphasis
at the transmitter. Because the fre-
quency response of the audio system is
not entirelv flat, it is customary for a
somewhat lower value of time constant
to be used in de-emphasis circuits. Thus
values of R as low as 70,000 ohms in
combination with a 0.001 mid conden-
ser are not uncommon.

Alignment

The alignment of f-m reccivers can
be carried out with a good signal gen-
erator which covers the range through
50 megacycles on fundamentals. Visual
alignment equipment is not necessary
although it seems probable, when f-m
comes into wider use, that special fre-
quency wobblers will be developed for
the particular job of speeding up align-
ment of the i-f amplifier. For the pres-
ent, provided the manufacturer’s in-
structions are followed, an excellent
alignment job can be done using an
unmodulated signal generator.

In addition to the signal generator,
a special output indicator is required
for f-m alignment. The best imstrument
for this purpose is the electronic or
d-c¢ vacuum-tube voltmeter. The high
input resistance of this voltmeter makes
it possible to measure the rectified out-
put voltage of the discriminator (at
points A and B in Fig. 7) as well as
the rectified voltage produced in the
limiter grid circuit (at point D in
Fig. 7). Measurements at cach of
these points in the discriminator and
limiter circuits are required iu order
to align an f-m receiver.

Tf the electronic voltmeter is of the
center-zero tvpe, then the insirument
can be used directly to measure the out-
put of the discriminator at point B in
Fig. 7. As the discriminator charac-
teristic is Fig. 3 shows, the voltage at
this point varies from a high positive
value through zero to a corresponding
high negative value, as the frequency of
the input signal is varied. For this rea-
son a center-zero type of meter is con-
venient in making the adjustments re-
quired in the discriminator circuit.

If the electronic voltmeter is not of
the center-zero type, then a small C-
battery can be placed in series with the
voltmeter so as to bring the pointer to
approximately the middle of the scale
(with the leads shorted, of course). It
is not necessary thar the pointer be

| 4
s METHODS OF MEASURING LIMITER GRID VOLTAGE * Y
Efectronic LIMITER 50 Mmfd. LIMITER
voltmeter probe —» A il
1n \\ —x il 2 c @ 26 | ([== _r
.I.t It 1N 8
50 Mmfd. i i
II gl
-~ / w
40,000 T T = ®
’ =" * o5 Milli-
er. ammeter
= (a) = Jumper” == (b)
50 Mm¥fd. -I.: LIMITER
== 1000
(c)
A

brought to the exact center of the
scale; any convenient reference indica-
tion near the center of the scale is satis-
factory. As is illustrated in Fig. 5 (b),
the adjustment of the pointer can be
readily made by placing a high resist-
ance potentiometer across the battery.

In the event that an electronic volt-
meter is not available, it is possible to
use a center zero microammeter in ad-
justing the sccondary winding of the
discriminator. A meter having a sensi-
tivity of about 200 microamperes is
satisfactory. It should be connected to
the discriminator through a resistor of
about 100,000 ohms to reduce the load-
ing on the discriminator.

Where a microammeter of the con-
ventional left zero type is available, it
can be converted into the center zero
type by using the circuit shown in Fig.
5 (a). With this arrangement R is ad-
justed so that a center scale deflection
is obtained. The meter can then be used
as a center-zero instrument for discrim-
inator alignment.

Either an electronic voltmeter or a
milliammeter in the limiter grid circuit
can be used to indicate the output volt-
age during the alignment of the i-f and
r-f section of the f-m receiver. Several
limiter circuit arrangements in use are
shown in Fig. 6. If an electronic volt-
meter is available, it is only necessary
to connect it directly to the grid of the
limiter tube. If a circuit similar to that
at (d) is used in the receiver, however,
it is preferable to connect the electronic
voltmeter probe to the high side of the
erid resistor rather than directly to
the grid of the limiter. Regardless of
the circuit it is possible to connect the
electronic voltmeter probe directly to
the grid, since the capacitance of the
probe is isolated from the grid circuit
by the one megohm resistor which is
generally incorporated in the signal-
circuit probe of the voltmeter.

Fig. 6. Many methods can be used to
measure the limiter grid current during
alignment of the f-m receiver.

Where an electronic voltmeter is not
available, the voltage at the limiter grid
can be measured by inserting a milliam-
meter in series with the grid resistor
in the limiter grid circuit. In some re-
ceivers a jumper is provided in the grid
circuit (see Fig. 6 (b)) for this purpose.
An 0 to 3 milliampere meter is satisfac-
tory for this measurement. When the
alignment is completed the jumper
should be replaced, of course, so as to
complete the grid circuit.

Where no jumper is provided, the
same method can be used but the un-
grounded end of the milliammeter
should be by-passed to prevent possible
feedback. The same principle also ap-
plies to the different arrangements
shown in the various circuits shown in
Fig. 6.

To eliminate the necessity for unsol-
dering leads where an electronic volt-
menter is not available, one manufac-
turer uses a 1000-ohm resistor in series
with the 40,000-ohm grid resistor. (See
Fig. 6 (c).) In this circuit, the milliam-
meter can he connected directly across
the 1000 ohms to measure the grid cur-
rent. Since the meter resistance is small
in comparison with the 1000 chms, the
major portion of the grid current will
flow through the meter rather than
through the resistor.

Discriminator Alignment

To align the discriminator circuit, a
signal at the i-f should be fed to the
grid of the limiter tube. With the output
indicator connected to point A in Fig.
7. the primary trimmer C, should be
adjusted for maximum output. This ad-
justment will not be critical.

To align the secondary winding of

(Continmued on page 25)
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OME recording is the most adver-
H tised feature of the 1941 lines,

as was predicted on these pages
a year ago’. Wilcox Gay have broken
the field with a small reasonably priced
portable radio - phonograph - recorder
combination which they call the *“Re-
cordio Junior”. (See Fig. 1.) The
whole set, housed in an airplane lug-
gage carrying case, weights less than

1“We Expect.”” by Rohert G. Herzog, Servick,
Jan. 1940, p. 14.

Fig. 6. Belmont 509 is a five-band, bat-
tery-operated,  superheterodyne  with
push-button tuning. Permeability tun-

CIRCUITS

See Front Cover

By HENRY HOWARD

Fig. 5. (Left) Federal has
introduced a series of
radio-phonograph recorder
combinations in  console
and portable models. Cab-
inetry ranges from the Old
English to semi- and ultra-
modern. Several of the
console models feature
automatic record-changer
mechanisms.

Fig. 1. [{Below}) Wailcox-
has announced a
small portable radio-record-
er which they call the
"Recordio, Jr." It weighs
less than twenty pounds.

20 pounds and will play both 10 and
12-inch recordings.

The outstanding feature of the larger

. . .. N . .
ing is used on all bands. Recordio” models for 1941 is dual
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speed (331/3 and 78 rpm) which is
available in five of the new models.
An apartment model (A85) of ultra
modern cabinet design is also available,
together with several models housed in
cabinets styled in the eighteenth cen-
tury Iinglish manner. (See Figs. 2 and
3.) Equalizers are provided in all
models featuring 33 1/3 rpm.

Federal have also added several new
mocdels to their line of radio-phono-
graph-recorder combinations. Both por-
table and console models are featured.
Automatic record changing facilities are
available in the large sets. (See Figs.
4and 5.)

Economizers

Economizers are becoming necessary
features of portables. The latest wrinkle
is an A battery saver cousisting of a
small resistor which is connected in ser-

Fig. 2. (Above) Wilcox-Gay's Model

A85 phonograph-radio-recorder features

dual- speed (33/3 and 88 rpm) record-
ing and playback.

ies with a battery when new. When the
battery is well broken in, the resistor
is shorted. This saves tube filaments as
well as the filament battery and prob-
ably conserves a ma or two from the B
battery. Admiral uses a l-ohm resistor
in their Model D4. Belmont does the
same in their Model 509. This latter
model is a rather elaborate 5-tube,
5-hand receiver, has 6 push buttons, and



is provided with an adapter for two-
volt storage cell operation. A 2.3-ohm,
134-watt resistor is seli-contained in a
special A battery cable. (See Fig. 6.)

While on the subject of battery porta-
bles, Zenith has a new job covered with
“Tufraw” genuine rawhide. Zenith ad-
vertises that this set is “guaranteed to
play where other battery portables will
fail, or money back”. This policy is un-
doubtedly made possible because of
Zenith’s removable loop, called the
“magic magnet”, which may be placed
in any position where it will pick up
the most signal. (See Fig. 7.)

In another portable, the Admiral G6
and XG6 Series, the filaments are con-
nected in parallel for battery operation
and in series for line operation.
Parallel operation of these low current
filament tvpe tubes makes for longer
life. There is no tendency to overload
any particular tube due to slight differ-
ences in filament resistance, or hecause
of unequal voltage drap on the end of
the series since the plate current must
return through this path. This receiver

is a 6-tube job with an r-{ stage.
A 117Z6 rectifier is used during line
operation. {See Fig. 8.)

Philco 41-788

Philco’s Model 41-788 is an elaborate
11-tube job with a 115 to 230-volt power
transformer and eight tuning bands.
Five of these bands are bandspread by
means of a 3-gang permeability tuner.
A continuous tuning range of 340 to
22,000 ke is provided. The andio end is

Fig. 3. It seems that the mamufacturers
have finally awakened to the fact that
the radic cabinet should have some rela-
tion to the other furniture im the cus-
tomers home. The Wilcox-Gay Model
A94, shown above, is a good looking ex-
ample of Old English styling.

also interesting. Two phase inverter
tubes are used as well as degeneration
from the speaker to the input of the
No. 1 phase inverter. (See Fig. 9.)

Emerson Inverters

Emerson has two d-c to a-c inverters
for running phonograph mators on d-c
sets. Synchronous vibrators having a
capacity of 20 watts are used in con-

Fig. 4. The success of a few
manufacturers last year has
started an avalanche and at
least a score of relatively in-
expensive radio - recorder
combinations are now avail-
able. The Federal portable,
shown at the right, features
a radio receiver, and sepa-
rate playback and recording
pickups in its portable case.
It can be used as a normal
receiver, as a record player,
as a recorder for direct pick-
up, or to record programs
received over the radio set.
The advent of these machines
has increased the profit pos-

sibilities for the average
Service Man many times
over. In addition to provid-

ing another instrument in the
home that requires periodic
servicing, these devices pre-
sent a sales outlet for discs,

stylii and needles.

junction with a full complement of filter
components to cut hash to a minimum
and preserve contacts. A resistor is
used in series with the vibrator to pre-
vent fireworks and blown fuses in the
event the vibrator should stick. A power

Fig. 7. Zenith claims their
will work where others fail.

portables
A removable
loop helps considerably.

factor correcting condenser is provided

Permeability Tuning

Belmont MAodel 151 is one of the
few midget sets with push buttons this
year. Permeability tuning is used with
a slide tuner shown in Fig. 11. Ward’s
\irline Model 04BR515B, a 5-tube, a-c
phonograph combination also uses this
type of tuning. An antenna plate is
used for pickup in installations where
indoor antennas of this type will suffice.
An interesting point is contained in
switching to phonograph operation. The
B supply is disconnected from the r-f
and i-f stages to silence that portion of
the receiver while playing records.

Airline 04BR389T

Ward’s Airline model 04BR389T has
a power transformer with five voltage
taps for operation from 90 to 230 volt
a-c lines. The wave-band switching also

Fig. 8. Admiral's Gé and XG6 universal

portables switch from parallel filament

across the motor terminals., (See connection on battery operation to
Fig. 10.) series for line operation.
r
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deserves attention.  The antenna coils
are all in series and sections are simply
shorted out for the short-wave bands.
The antenna coils are connected in
parallel on the short wave bands. The
oscillator switching looks more conven-
tional. (See Fig. 12.)

Motorola 83F}

Motorola Model 83F1 has a motor
operated push-button tuner and an un-
usual  25-volt, center-tapped filament
winding. The winding actually totals
33 volts for the tuning motor but two
sets of 12-volt tubes are used on the
25-volt portion. The power tubes are
connected in series—in Fig. 13. This
model also has automatic record chang-
ing facilities.

Crosley 42BR
Crosley Model 42BR is an 8-tube a-c
superheterodyne with many advanced
features, such as band-spread tuning, fly-
wheel tuning drive, two i-f stages, iron-

Fig. 10. Emerson has introduced a series

of phonograph inverters. At a, left, a

separate a-¢, d-c toggle switch is used:

the switch is mounted on the unit in b
and also at c.
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Fig. Il. A number of Belmont and
Airline models use the permeability tun-
ing unit shown above.

Fig. 9. Philco’'s Model 41-788 features

band spread tuning with a three gang

permeability tuner. The audio end has two
phase inverter tubes.

core i-f transformers and oscillator coils
for improved tracking on the short-wave
bands and push-pull output. The power
transformer is built for 50 cycles with
four-voltage ranges from 100 to 230
volts. The tuning range covers the
spectrum from 550 to 22,500 kc in six
bands. The three highest frequency
bands are spread by shunting f{ixed con-
densers across the gang tuning con-
denser as shown in the diagram on the
cover. Bandspread seenis to be featured
in many sets this year probably because
of the popularity of serious European
listening for direct war bulletins.

Stromberg-Carlson 585 F-M Receiver

With f-m rapidly gaining popular
approval in many of the larger cities
where stations are now operating with
regular schedules, we must treat at least
one {-m receiver. Probably no one has
been pushing f-m more than Stromberg-
Carlson. They went to town right from
the begimming. Model 585 is an elabor-
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POSITION

os¢ coL

ate 1-n1, a-m combination receiver hav-
ing two completely separate r-f portions
feeding an excellent audio anmplifier and
speaker system. Dual speakers are fea-
tured with a frequency dividing net-
work. The treble speaker with its back
completely enclosed is mounted directly
in front of the hass speaker. The laby-
rinth is used, of course, and the com-
plete svstem is capable of practically
flat response from 05 to over 10,000
cycles. A remote control unit is pro-
vided, automatic tuning being obtained
by a motor drive, Ifig. 14 shows the
output circuit as well as oue of the three
f-m i-f stages with its wide band coup-
ling transformer.

Other Models

Model 16T4 of RCA Victor is a 0-
tube push-button set with an r-f stage
operating on 3 bauds in conjunction
with two loops. Note the link (Fig. 15)
which grounds the antenna coupling coil
when set for loop operation.

Degeneration over the entire audio
amplifier is featured in the Lafayette
Model 1102, where voltage is taken from
the output transformer and fed back to
the cathode of the 6SQ7 first audio
stage. (See Fig. 16.)

STROMBERG CARLSON 520PS, 520PN,
520PG

Elintinating some of the high frequencies of
the 520 PS, PN and PG when plaving
records: To eliminate some of the repro-
duction of high frequencies internally and
thus eliminate the necessity for using the
tone control to minimize surface noise in
the reproduction of phonograph records, a
75-mmfd capacitor has been added to the
circuit of these models manufactured after
November 12, 1940.

This 75-mmfd capacitor is located across

the 1.5-megohm resistor (R6) connected
from terminal No. 3 of the 6V( output

14 e SERVICE, DECEMBER, 1940

Fig. 12.
Airline
the

{Left]) Ward's
04BR389T  has
coils for
the short-wave bands
in series. The band
switch simply shorts out
sections. The oscillator
coil is more

tional, however.

antenna

conven-

Fig. 16. [Below) Lafay-
ette 1102 features de-
generation from the
voice coil to the cath-
ode of the 6Q7 first
audio amplifier stage.
The proper percentage
of the output voltage
is selected by means of
a resistance divider con-
nected across the voice
coil winding.

65Q7

AUDIO AMP.

Output
Transf.

10,000
Ohms

Ohms

~

TULINK CLOSED FOR
LOOP OPERATION

6SKY
R.F.

' [Fig. I5.

{Above) Two loops are em-

| iployed on the RCA 16T4 three band

L superheterodyne.

socket to the single point terminal block
located on the mounting support bracket of
the variable capacitor.

If the customer desires greater fidelity of
reproduction of phonograph records this
capacitor should be removed.

WELLS GARDNER 6C13, 6C14, D1090,
D109

External speaker yrounds: The C issue
radio is equipped with a speaker that does
not have to be insulated from the car
ground if mounted externally and in back
of the instrument panel. The voice coil
and the field coil of this speaker are not
connected directly to ground but, instead,
are soldered to a lug insulated from ground.
A bare wire connects this lug to the speaker
frame—See illustration below. When the
speaker i the C issue radio is mounted
externally, cut off this bare ground wire.
This insulates the speaker windings from
car ground at the speaker mounting.

The speaker in the A and B issue radios
does not have this grounding arrangement
and this procedure for insulating the
speaker windings from car ground cannot
be followed.

The issue letter is the letter at the end
of the chassis number on the chassis label.
This label is on the round can in the radio.

J. K. Rose, Service Manager
WELLS-GARDNER & CoMPaNy

WILCOX GAY
A89, A91, A92, A93, A%4

Bass response and microphonism: In dual-
speed Recordio models with serial numbers
over 021520, the 500,000-ohm resistor
(RR36), connected in shunt with the phono-
graph input circuit, has been changed to
one of 2.0 meg.

The resistance value of R36 governs the
amount of low audio frequency response
(bass) that may be obtained in playing
phonograph records, without encountering
rumble or microphonism due to cabinet
resonance. Increasing the resistance value
increases the bass response, and vice versa.

By use of the 2.0 megohm resistance
value, the degree of low frequency response
is adjusted to a safe margin from the
borderline of microphonism,

Should it he desired to increase the bass
response of phonograph record reproduction
in  dual-speed Recordio models bearing
serial numbers lower than indicated above,
the highest resistance value, not to exceed
2.0 megohms, should be used in circuit
position R36, that affords record repro-
duction at full volume entirely free from
microphontsm.

Fig. 13. (Below) The Motorola 83FI
has a motor operated push-button tun-
ing arrangement.

|
|
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SOUND

‘ ‘ Yira the Emergency Training

Program for National Defense

in the headlines, greater atten-

tion is being given to schools in general

Changes and improvements are planned

on a large scale throughout the country.

The addition of sound equipment is an

item marked down as number one by
nany supervisors,

High School Sound

At the Sunset High School, in Dallas,
Texas, an installation was made (see
Fig. 1) for sound reinforcement of
dramatics or of any assembly that re-
quires pick up of the entire stage. The
five Shure Unidyne cardioid micro-
phones are fed to individual inputs of
an amplifier located off stage. Several
speakers are used to distribute the sound
to the aundience.

Previously, microphones were used in
the footlights but this did not provide
proper coverage from all parts of the
stage.

The installation was made by Wilkin-
son Brothers, radio parts distributers in
Dallas, Texas. Elliott Wilkinson, one
of the brothers, received a letter from
Mr. W. T. White, principal of the
Sunset High School which stated:

“Regarding the microphones installed
in our auditorium, I am now ready after
’ y

Fig. |. Five microphones (four in the

back drop and one on the speakers

stand) are used to pick up sound on the

in the auditorium of this Texas
high school.

stage

By JAY ALLEN

having opportunity to make sufficient
tests, to report they are entirely satis-
factory.

“The quality of tones reproduced by
the microphones is remarkably natural.
However, the thing that has been of
most interest to me is whether or not
group conversations and action on the
stage could be amplified by the use of
all microphones without <listortion of
individual voices. During a recent as-
sembly which involved group action, the
results were fine.”

Towboat Sound

The appearance of the new all-welded
steel towboat “Tri-Cities” on its trip
to various points on the Mississippi
River from Hartiord, Tll., has caused
much comment. This has been due, not
to its modern design, but more directly
to the loudspeaker installed atop the
pilothouse which permits voices to be
heard for more than two hundred yards.

Orders from the pilothouse to engine
room, captain’s quarters or galley on
the new boat are transmitted by a Philco
sound system.

A loudspeaker atop the pilothouse
makes possible ready communication
with deck hands or persons ashore. The
system permits transmission of orders
more than 600 feet from the pilothouse
—a situation frequently occurring since
river towing involves the handling of
long and bulky tows.

The new installation permits more

IDEAS

ready handling of tows passing through
locks as well as expediting loading and
unloading which heretofore had re-
quired relaying of verbal orders.

Recording Studio

As an extra business feature, Allied
IEngineering Services, a radio service
shop located at 410 Marion Avenue,
Lima, Ohio, makes recordings for their
patrons, at a small fee for each disc.

The equipment used, see Fig. 2 is a
special rack. and panel job designed by
T. P. Hover, of Allied. [t was built on
the Allied Engineering work bench.

This feature is played up in window
displays, throw-aways and other local
advertising and provides a definite
source for added income. Margret Hover,
sales manager of Allied (shown in the
photo) reports, in addition, that the
recording studio helps to build store
traffic and increases prestige with the
custonier.

With home recording taking the lime-
light in the set manufacturer’s advertis-
ing for 1941, business from this source
should show a marked increase. Custo-
mers considering the purchase of home
recording equipment will undoubtedly
call upon Allied’s before making any
deciston.

Fig. 2. By making recordings for their

customers, Allied Engineering Services,

Lima, Ohio, have built up a profitable

side line to their already flourishing
radio service business.
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Are you an “Over-the-Shoulder” reader?

—

SERVICE maintains a perpetual survey of

readership. It shows that cach copy of
SERVICE is read by an average of nearly two-

non-subscribers in addition to the subscriber

The Regular Yearly Subscription Rate is $2.00—BUT, do

you know that—*

*Practically every Chapter of every Service Organization in the U. S. and Canada uses the
Group Rate for their members. All you have to do, in most cases, is to hand your Secretary a
dollar and tell him to include your name in the next group he sends in.

*Leading radio schools use the Group Plan, and all you need do is request that your name
be included in the group at only a dollar a year.

*Many leading jobbers send in group subscriptions regularly from their customers, and you,
too, can be included at only one dollar a year.

OR

By getting 3 or more of your own associates to subscribe, renew or extend their subscriptions

with you—you will get SERVICE for a whole year—at one dollar each!

Two 2-year subscriptions at $2.00 will also qualify,
or one Four-Year Subscription at $4.00.

Look over the Annual Index in this issue. That will show you more than anything we can say,
why you need your own complete file of SERVICE in 1941.

~-mmeeee=——=====-TEAR OUT AND MAIL- - - === == = mm e mmm -
SERVICE—-19 East 47th St., New York, N. Y.

Please enter annual subscriptions (12 issues) for each of the undersigned for which payment is enclosed at the rate of $1.00 each; foreign $2.00.
(This rate applies only on 4 or more subscriptions when occupations are given.)

Name ...................... e - w - XE TwEeb- - DITESEGE INAME K 40 0 1n 500 98 4 4 T Dbt T AT 3 T s e 1 Ze4 3 A e el A :

Address : ; ' o Address ... . ...

City-State .. o | City-State

Occupation | ) - o Occupation . . .

Employed by ... . .. . .. ... .. ... .. .. Employed by . .
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SAVE $1.00!!!

® The Group Subscription Plan for Service enables a group of
service men, dealers or jobbers to subscribe at one-half the

usual yearly rate.

® The regular individual rate is $2.00 a year. In groups of 4
or more, the subscription rate is $1.00 a year. (In foreign coun-

tries, $2.00.)

® Each sub§criber sh(_)uld print his name and address clearly
and state_hls occupation—whether a dealer, jobber, indepen-
dent service man, service organization, etc.

Remember this Group Plan when Your Subscription Expires

waaanLamericanradiohistoanv.com

SERVICE, DECEMBER, 1940



Book Reviews...

|

SUPERSONICS. THE SCIENCE OF
INAUDIBLE SOUNDS, by R. W.|
Wood, published by Brown University, ‘
Providence, R. 1., 1939, 158 pages, price
$2.00. |

Professor Wood's excellent summary of
supersonics is divided into two main sec-
tions, the first concerning itself with the
historical development of supersonics while
the latter deals with the physical and bio-
logical effects of these waves. The proper-
ties of supersonic waves are so unusual
that it is greatly to be hoped that this book
becomes as widely read as it well deserves.

R. L.

TELEVISION RECEIVING EQUIP-
MENT, by W. T. Cocking, published by
1iiffe & Sons, Ltd., Dorset House, Lon-
don, England, 298 pages, price 7s.6d.

This book is intended for the student or
engineer who is already familiar with radio
receiver design. It deals specifically with
the cathode-ray type of receiver rather
than projection units, the subject being
treated as an extension of radio receiver
theory.

The first chapter deals with general tele-
vision principles and serves to acquaint the
reader with the essential differences be-
tween the vision and sound receivers, This
section, written in elementary terms, may
be easily understood by the lay reader.

Next the author deals with the tele-
vision signal. While this chapter is es-
pecially well written, the reviewer feels
that it is too short to adequately cover this
important subject.

The next sixteen chapters are each de-
voted to a separate functional portion of
the television receiver. The data given on
electromagnetic and electrostatic deflec-
tion is particularly good.

While the author has assumed that the
reader has a knowledge of receiver de-
sign, he has studiously avoided a mathe-
matical presentation of any portion of the
subject. Simple formulas are resorted to
only in those cases where mathematics can
hardly be avoided. As a result Television
Receiving Equipment is recommended to
those interested in a complete but element-
ary treatment of television receivers.

R.D. R

IWE PRESENT TELEVISION, edited
by John Porterfield and Kay Reynolds,
published by W. W. Norton & Co., 70
Fifth Ave., New York City, 1940, 298
pages, price $3.00.

This book presents its subject, so to
speak, through the eyes of a number of
well known exponents of the varied activi-
ties of the art . . . such men as Waldemar
Kaempffert, Alfred H. Morton, Donald
Fink, O. B. Hanson, Thomas H. Hutch-
inson, Thomas Lyne Riley, Earle Lari-
more, Charles E. Butterfield, Harry R.
Lubcke, J. R. Poppele, Benn Hall, and
Robert E. Jones.

This treatise discusses the technique of
television, facsimile and of frequency mod-
ulation. It also considers the problems of
finances, the part of the actor, program-
ming, the director, as well as other inter-
esting aspects of the television art.

The book is intended for the lay reader
and is written by men who know their
subject. It is recommended to anyone in-

terested in obtaining a composite view of
the art. R. D. R.

(Continued on page 27)
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‘WILL BE SHUT!

STOP WORRYING About Broken Delivery Promises

Cut out doing jobs in a panic. Stop
racing the clock to meet delivery
promises. Do away with apologies for
delays. Stop working on your nerves
by trying to '"outguess" faulty re-
ceivers.

Make your work pleasant and profit-
able by KNOWING just what is in

every set that comes to your bench.

Start all your jobs right—reach for
your Rider Manuals. They make it easy
to locate troubles quickly for they
contain complete and authoritative
service data on the sets you are called
upon to service. They are the source
upon which every successful service

shop in the world depends for data.
On American-made receivers—data on
alignment, |-F peaks, operating volt-
ages, parts lists and values, voltage
ratings of condensers, wattage ratings
of resistors, coil resistance data, gain
data, and all the other essential in-
formation that every serviceman needs
for quick, easy, profitable trouble
shooting.

Stop being panicked by a lack of
information. Give your customers the
service you promise and give your
business the profits it deserves. Stop
in at your jobber's today and get
those volumes of Rider Manuals you've
been intending to buy.

YOU NEED ALL ELEVEN

Volume Price Covering Volume Price Covering

XTI $10.00 UptoMay VvI  $7.50 1935-36
15, 1940 \4 7.50  1934-35

X 10.00  1939-40 v 7.50 1933-34
IX 10.00 1938-39 111 7.50 1932.33
VIIT  10.00 1937-38 II 7.50 1931.32
VII  10.00 1936-37 I 7.50 1920-31

JOHN F. RIDER Publisher, Inc.
404 Fourth Avenue, New York City

Rocke-International Elec. Corp.
Cable: ARLAB

Export Division:
100 Varick St., New York City

7/oe¢ NEED RIDER MANUALS
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Time is at a premium in this New England Service Shop, which manages to keep busy

throughout the entire year. Successful methods, successfully applied serve to bring in

a high class of service jobs that ensuve fair profits. Judicious advertising in suitable

local mediums also helps create a continuous volume of business.

Successiul servicing from the shop
owner as well as customer standpoint is
exemplified in the solidly established and
increasingly  prosperous business of
Community Radio Laboratory, Nor-
wood, Mass., operated by James . Wal-
dron.

Expert service, expertly advertised,
keeps this shop filled with work the year
round, at profitable rates, and this with-
out making any calls whatsoever in
homes, either for the purpose of giving
estimates or performing service work.

Three dollars is the fee, minimum
or per hour. Some estimates are given
free and others not, depending on condi-
uons. For example, if upon examination
it is found that the trouble will take some
time to isolate, and, in some cases, even
require repairs before an honest esti-
mate can be given, a charge ot $2.50 is
made, which is deducted from the ser-
vice cliarge if the owner decides to have
the work done.

In addition to its principal business
of home receiver servicing, Conununity
Radio Laboratory installs and maintains
police communication apparatus, builds
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and sells sound equipment, noise elimi-
nation filters, electronic control devices
for retail store advertising, and in fact
almost anything for which there is a
profitable sale.

An increasing phase of the company’s
activity is work done for auto-radio
dealers who do not maintain a radio ser-
vice department of their own. Work for
such dealers requiring less than an
hour is performed at a flat rate of $1.50
per unit, while jobs requiring more than
an hour are billed at the standard rate
of $3.00 an hour, with parts billed at
cost plus a handling charge of 109%. A
check-up of jobs of this nature over a
three months’ period showed time per

James F. Waldron employs photographs
of his "Community Radio Laboratory"
workbench in advertising copy with re-
sulting favorable press comment and in-
creased business. The instruments shown
are, from left to right, CRA oscillograph;
Model 110 signal generator; Model |11
Unisignal frequency modulator and Model
135 Unichecker on rack with a Model
79C beat frequency oscillator. We can
readily see that this is one shop that is
amply equipped to do efficient service
work.

Photo courtesy Clougli-Byenyle

job as averaging about twenty minutes
each.

Advertising of the concern, which is
consistently maintained in the local
newspaper at an average cost of $25 per
month, emphasizes that while no cut or
bargain prices are offered, the customer
is guaranteed honest treatment and full
value for every dollar spent. The fol-
lowing example will illustrate:

m

OUR PROFESSIONAL SERVICE FEE

We value our time at a much
higher rate than any other com-
pany we know of—but—for value
received we can honestly refer
you fo our many satisfied cus-
tomers. Ask any or all of them.
Three dollars is our fee, minimum
or per hour. We invite you to in-
vestigate. Thank you. Community
Radio Laboratory.

Photographs of the shop, which, as the
accompanying illustration shows, is
made up of latest type of instruments
for rapid dynamic testing and visual
precision check and alignment, have
been extensively employed in advertis-
ing, with resulting favorable press com-
ment and increased volume of high-class
trade, with midget receivers absent.

Work is performed at the front of the
shop, where customers are privileged to
look on all they like and satisfy them-
selves that in work expertly performed
with latest precision, time saving in-
struments, they are actually getting the
most for their money.

“There is no better success formula
for Service Men,” says Waldron, “than
to know your business and let the pub-
lic know you know it. Expert work
plus good showmanship pay excellent
dividends on time and money invested.”



Case Histories

STEWART-WARNER HUDSON DB40, SA40

Feathertouch tuner operation: “Vhen a
push-button is depressed, it makes mechan-
ical contact with the cam operating bar
located under it, and depresses the bar so
that the gathering bar can make contact
with it. At the same time, the key forces
the contact plate downward, making elec-
trical contact through the contact screw.
When the contact screw makes contact, it
energizes the winding of the magnet assem-
bly causing the plunger to he drawn com-
pletely into the magnet as shown m Fig. 2.
The plunger is mechanically coupled to the
gathering bar and gathering bar shaft, so
that when the plunger is arawn into the
maguet, it causes the gathering har to be
forced ahead. The gathering bar engages
the cam operating bar which is depressed
by the push button key and drives it for-
ward as shown in [Fig. 2. This position of
the cam operating bar is indicated by the
ends of the cam operating bar extending
from the mechanism frame (see Fig. 3).
\When the cam operating bar moves for-
ward, the cam stops attached to the bar, en-
gage the cam, rotating it until it is in the
position indicated in Fig. 2. The rotation of
the cam causes the cam shaft and gear seg-
nment to rotate likewise, rotating the gang
condenser to a position corresponding to
the station to which this particular key is
set.

Locking mechanism: The cam shaft as-
sembly consists primarily of a shaft on
which five cams are alternately spaced be-
tween friction collars. On the clutch end
of this bar is a short threaded section upon
which screws the collar which s part of
the clutch and clutch spring assembly.
When the cams are locked, this threaded
collar is turned upon the threaded section
of this cam shaft, exerting pressurz upon
the cams and friction collars, thus locking
thein securely in position. When the cams
ave unlocked, this threaded collar is turned
so as to unscrew it and exert a iminimum
of pressure on the cams and friction col-
lars. The only pressure then exerted upon
the cams to hold them in position is that
exerted by a spring washer mnear the
threaded end of the shaft. Thus the cams
are held so they cannot move of their own
accord, but are still loose enough to permit
them to be set to correspond to the desired
station.

The threaded collar is connected through
the clutch to the manual tuning control,
permitting adjustment of the cams from
outside the tuning unit.

Clutch and de-clutch arm: The clutch
mechanism of this tuner (see Fig. 3) func-

DIAL
DRIVE
GANG
COUNTER-  DRUM
waeur\/
Fig. 3. The Stewart- ~
Warner Hudson
Models DB40 and CONE)ENEER
DRIVE GEAR
SA40 employ a SECTOR

mechanism called
Feathertouch Tuning.
The device is shown
in the illustrations at
the right and at the

bottom of the page. MAGNET
Tuning buttons can "2%%'&?
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the settings of any
of the others.
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tions every time a push button is depressed.
I[ts purpose is to decouple the manual-
tuning control and its associated gears
from the autcomatic portion of the tuner
when tuning electrically. The clutch is a
dual unit, providing positive mechanical
coupling between the manual tuning gears
and the cam shaft, and it also has a leather
friction disc which operates in conjunction
with the pasitive coupling element to re-
move excessive backlash when tuning me-
chanically.

When the plunger is drawn into the mag-
net, turning the gathering bar shaft the
came attached to the shaft (Fig. 3) moves
downward on the riser of the declutch arm,
releasing the pressure on the declutch arm,
which bears against the inside section of
the clutch. When this pressure is released,
the clutch retnrn spring contracts, separat-
ing the two halves of the clutch, thus dis-
engaging the manual tuning gears,

When the push button is again released,

allowing the plunger to be withdrawn from
the magnet, tne cam on the gathering bar
shaft moves upward on the declutch arm
riser, again exerting pressure on the de-
clutch arm, and in turn on the clutch, thus
engaging the two clutch sections, and
making manual tuning possible.
Tuner troubles. Set tunes improperly: If
the set fails to tune in stations properly,
first check the set-up of the various but-
tons. If the set-up is incorrect, the set will
tune consistently to the same point, and
this condition can be remedied by resetting
the huttons.

Figs. | and 2. Push-buttons operate a
solenoid which in turn drives the con-
denser proper.

CONTACT
SET SCREW PUSH BUTTON
LOCKING da——SHAFT
NUT

CAM STOP

GATHERING
CAM OPERATING BAR

GATHERING

CAM STOP: ‘
GEAR MAGNET
SECTOR PLUNGER

CONDENSER
DRIVE GEAR

GANG ROTOR
PLATES GAP ADJUSTING SCREW

Magnet Plunger in "QUT" Position

PUSH-
BUTTON
CONTACT KEY
PLATE

LOCKING
CAM  CAM. NOTCH
OPERATING  STOP

BAR

, GATHERING

CAM SHAFT:

CAM KEY
CAM__— Gz RETURN
STOP SPRING

GATHERING
BAR CONTROL
ARM

GANG

ROTOR ™

PLATES

Magnet Plunger in “"IN” Position

If the set will not tune in stations, al-
though the plunger tends to move, make
sure the bristol lheaded set screws in the
retaining collar are tight. This is the col-
lar which is almost touched by the con-
denser drive gear sector when the condenser
plates arc unmeshed. A loose set screw
may strike the unit frame, causing the
plunger to stick in either the in or out
position.

If the set fails to tune properly, and the
dial stops at different points when ap-
proaching the station from oppositc ends
of the dial the mechanism may not be
properly locked up. The next step is to
check for binding of the mechanism. This
trouble also may occur if the pulling force
of the magnet is not great enough. This
may occur when the battery voltage is low
(below 5 volts). It may also be due to too
large a gap between the plunger and the
pole picce of the magnet assembly. On
later sets the gap can be adjusted. The ad-
justable magnet assemblies are identified
by the gap adjusting screw and locking nut
shown m Fig. 3.

In the early type of magnet assemblies,

the gap is not adjustable. If one of these
magnets is found to have insufficient pull,
the remedy is installation of the new type
magnet assembly. However, before replac-
ing a magnet assembly, make sure that im-
proper tuning is not due to low battery
voltage or the other causes mentioned
above.
Euds of drum rubbing brackeis: The dial
drum should have a slight amount of end
play. If it doesn't, it may be binding. This
may be due to improper placement of the
volume control mounting bracket. To cor-
rect this difficulty loosen the two screws
holding this bracket and move this bracket
slightly farther away from the drum.

Similar binding may also be due to a
loose end cap on the dial drum. In this
case, force the cap back on the drum and
punch-mark the cap to hold it in place on
the dial drum.

In a few cases it may be found that dial
end bearing is out of line or slightly off
center. The bearing can generally be bent
slightly to restore it to its proper position.
If this cannot be done, replace the dial
scale assembly.

Binding of the drum on the mounting
brackets may be due to the fact that the
control units fitted too tightly in carly cars.
This causes the escutcheon to be forced
sideways, thus pressing on the tuning con-
trols, which may move the dial drum
brackets. This binding can generally be
climinated by bending the brackets slightly
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MODEL 1183

New
Lever

Switching

- .. Combining simplicity of operation with |
absolute flexibility, Triplett’s new
switching permits

lever
individual control for
each tube element—yet test procedure is
simple and quick. The switch setting shown
above will permit tests of 45 commonly
used different type tubes without change
of position of the levers. Manv tubes re-
quire only two lever switch settings—more
than half—only three settings.

Model 1183 is truly a Non-Obsoleseent Tube
Tester, combined with a Volt-Ohm-Milliammeter
and Free Point Tester . . three fundamental
testers that you can use for many years. Volt.
Ohm-Milliammeter Ranges: 0-10.50-250-500-1000
AC and DC Volts; DC at 10,000 Ohms per Volt;
AC at 2000 Ohms per volt. DC Milliamperes
0-1-10-50-250; Resistance 0-500 low ohms; 0-15,000
ohms; 0-1.5 and 0-15 Megohms. Complete Free
Point Tester with sockets for all tubes, including
new Midgets. Tube Tester has new lever type
switch. Speedex Roll Chart, removable from panel
as separate unit. Dealer Net Price .. $49.84

Model 1182 Tube Tester. Same as Model 1183
but has no Volt-Ohm-Milliammeter or Free Point
Tester. Dealer Net Price L. $34.84

Model 1184 Tube Tester and Volt-Ohm-MilIliam-
‘ree
$44.84

meter.

Same as Model 1183 but has no
Point Tester. b

Dealer Net Price

MODEL 666

A Complete Pocket Size Volt-Ohm-
Milliammeter with AC-DC Voltage
ranges:  0-10-50-250-500-1000  at
1000 ohms per volt; DC Mil-
liamperes 0-1-10-50-250; Low
Ohms, '3 to 300; High Ohms
to 250,000 with provisions for
higher readings by external
batteries. Molded case and
panel. Dealer Net Price $14.00

Write for Catalog — Sectiom 1712 Harmon Drive

THE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio
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outward.

Similar difficulties will be encountered

if the control head is not properly installed.
When mounting the head, tighten the wing
nuts evenly, so the control head will not
have a tendency to bind against the dash
opening, which would push the escutcheon
against the controls.
Drive pulley striking antenna coil shield:
Check to see that the dial-drive pulley is
properly located on condenser shaft. Its
bushing should touch the condenser pinion
gear,

Also, the antenna-coil shield can may be
moved slightly away from the drum by
loosening the two nuts holding down the
can.

It may also be possible to move the en-

E oLD TYPE | J

PORTIONS SHOWN SHADED TO BE CUT AWAY

Fig. 4. Binding caused by the light dif-
fusion plate can be corrected by cut-
ting away a portion of the plate.

tire tuning unit slightly away from the
shield can. Loosen the four screws holding
down the unit and shift it.

Tuning control fails to reach stop during
unlocking: This is probably due to the
shearing off of the “C” washer on the
clutch end of the cam shait (see Iig. 3).
On the earlier mechanisms, this “C” washer
holding the clutch and gear assembly to
the shaft was made of a fairly soft steel.
Occasionally these washers may shear off
if the customer continues turning the tuning
wheel after the mechanism has become
completely unlocked. This continued turn-
ing forces the gear and clutch assembly

| against the “C” washer, shearing it off

completely. You can replace this washer
with a new hardened washer. This can be
done without removing the tuning unit
from the case. First lock the mechanism,
then remove the nuts holding the triangu-
lar plate on the clutch end of the tuner.
Unhook the plunger return spring so that
no pressure will be exerted by the clutch.
The washer can now be removed and a new
washer installed.

On all early sets, replace this “C” washer
even if the old one is still all right.

Shearing or partial shearing of this
washer may cause slipping of the clutch
or sticking of the plunger in the out posi-
tion.

If a bronze washer is present between
the “C” washer and the gear, remove it
and discard it. If a stecl washer is pres-
ent, it must be left in place. On early
mechanisms, a 1/32 in a steel washer was
used in this position and it must be left
in place.

Light diffusion plate rubs: Two types of
light diffusion plates were used ; the newer
type is riveted to the cover, while the older
type is mounted on the unit itself. (See
Fig. 4.) If the newer type of plate rubs
against the dial scale due to warping of
the celluloid cut this plate as shown by
the shading in Fig. 4. This can be done
without removing the shield from the
cover. In some early units, this diffusion
plate was mounted on the unit itself. In
this case, enlarge the notching fitting over
the dial lamp wire as shown in Fig. 4.
Exercise care when enlarging the notch, as
the celluloid is quite brittle and may break.
Then cement the diffusion plate to the
front of the contact plate assembly so that
the shield rests flat against this metal plate.

Automobile
Home — All types
F-M Systems

Television
Police ® Marine
Multiple Systems

Complete Kits

Accessories

Made by World's Oldest and Largest
Manvufacturers of Radio Aerial Systems

L. S. BRACH &&=

CORP.

55 DICKERSON STREET
NEWARK, N. J.

...Say P. A, Men

The clear, natural tone and volume with-
out distortion are sound system qualities
that appeal to the public and boost busi-
ness for sound systein men. These are
assured by the Ward Airline. “People
think we have the best sound system this
side of Boston,”” says a DMassachusetts
man. And ao Ohio man writes, “People
say my Airline is the best sound system
they had heard.” There are literally
scores of similar expressions. Outstand-
ing results with trouble-free operation
and low upkeep cost!

Ask for Catalog

The Airline Sound System Catalog ex-
plains everything in detail. Shows how
everything plugs together. No technical
knowledge or experience required. Shows
how the Ward direct selling plan offers
immense savings. Send coupon for your
FREE copy!

TIME PAYMENTS
15-Day Trial
Money-Back Guarantee

? GREAT MAIL ORDER HOUSES
MORE THAN 600 RETAIL STORES

2

MONTGOMERY WARD & CO.
cpt. AT-42, Chicago, Il

ail ac once FREE Caalog on
¢ Sound Systems.

RUSH
COUPON




SERVICING F-M
(Continuted from page 9)

the discriminator transformer, the out-
put indicator should be shifted to point
B. For this operation a center-zero in-
strument is desirable, as was previously
explained. With the generator still at
exactly the i-f, the secondary trimmer
C, should be adjusted for zero output.
If an artificial zero is used, then the
correct adjustment of C, will be easily
detected by the fact that there will be
no change in reading as the signal input
to the limiter is varied from zero to
maximum. If the frequency of the gen-
erator is varied slightly in either di-
rection, the reading of the indicator
will vary on both sides of the zero de-
flection.

I-F Alignment

To align the i-[ amplifier it is pref.
erable to start at the stage preceding
the limiter and to align omne trans-
former at a time. The design of prac-
tically all i-f amplifiers is such that
they can be aligned at the center i-f and
the response will then be satisfactory
for 75 kc either side of the center fre-
quency. The limiter will take care of
any uon-uniformity due to the selec-
tivity of the i-f transformers. A factor
tending to simplify i-f alignment is the
heavy loading of the i-f transformers;
this is used to help in obtaining the re-
quired 150-kc bandwidth.

To adjust the last i-f transiormer,
the signal generator should be con-
nected to the last i-f tube and the trim-
mers adjusted for maximum output at
the center frequency. The output indi-
cation is the voltage developed at the
grid of the limiter tube. As previously
explained, this may be an -electronic
voltmeter or a milliammeter connected
in the limiter grid circuit.

When the alignment of the last stage
is completed, the signal generator con-
nection should be shifted to the pre-
ceding stage and this stage aligned in
the same way. To align the first i-f
transformer the signal generator should
be connected to the grid of the mixer
tube. Here some difficulty may be ex-
perienced in obtaining sufficient output
because of the virtual short circut ac-
ross the signal generator output in the
form of the few turns constituting the
r-f coil. If it is not possible to obtain
enough output, then the r-f grid lead
should be disconnected. Usually, since
single-ended tubes are used, this will
mean that the lead will have to be un-
soldered. A resistor, about 10,000 ohms
in value, should be shunted from grid
to ground to complete the grid circuit.

-

Power Sound Projector.
Handics 10 £
projects to

MT-£

1277 P.M. Dynamic—
Hundles 10 Full Watts
with high quality.

OU KNOW . . . and we know . . .

that sound reproduction quality
is more often marred by the spewker
than by any other element in the sys-
tem! That’s why good speakers are
your best Sound Investment!

Who makes the best speakers—?
RCA. Why—? Because the extensive
research of the greatest name in radio
has found the best answers to prob-
lems of speaker design and manufac-
ture. When you buy a modern RCA
Speaker, you buy low distortion—for
extra clarity in speech and music.You
buy uniform, extended frequency-
response—for higher-fidelity. You buy
higher audio-to-sound conversion effi-
ciency —for greater coverage with
smalfer amplifiers . .. for more actual
Decibels from your Watts!

And because of the tremendous
mass-production facilities of RCA,
prices are pleasingly Jou/ Believe
your ears—hear RCA Speakers at
your RCA Distributor’s this week!

|T'S RCA FOR UNMATCHED QUALITY..UNBEATABLE LOw PRlcx:s}

Your BEST Bridge Between
Amplifier and SOUND!

High Qutput—High
Quality! 157 Permanent
Field Dynamic. MI-6237.

MI-6247A.

birectional Sound Baflle,
Efficient. Wide Angle.
MI-4428 for 127 Speaker.

This resistor is not required if there
is a d-c path through the signal genera-
tor output. When the lead is replaced,
the same lead dress should be observed
to avoid changing the r-f alignment.
The overall i-f and discriminator
alignment can be readily checked with
the signal generator connected to the
mixer grid. At the center frequency to
which the i-f transformers are peaked,
the output of the discriminator at B in
Fig. 7 should be equal to zero; at
this same frequency maximum output
should be indicated at the limiter grid.
If the output at A is not zero, a slight

Revolutionary! New RCA
Accordion Edge Speaker.
“Bellows Actlon."” MI-6234.

Auditorium Wall Speaker

Cubinet—for MI-6237, or

other 15 P.M. Dynamic.
M 223,

I

Wide Angle attle.
Etelent. Wide Angile.
MI-14420 for 127 Speaker.

adjustment of C, will bring it to zero.
To check the symmetry of the align-
ment, detune the signal generator about
75 or 100 kc oun cither side of the center
frequency, and note the output at point

A in Fig. 7. If the output is not the
same on either side (of course it will
be opposite in polarity as Fig. 3
shows), then a readjustment of the pri-
mary trimmer C, can be made until
the two values are equal.

In working on combination a-m and
f-m receivers which use the same tubes
for buth the a-m and f-m alignment,
particularly those which use the i-f
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Reach for a
DANDEE!

IF ever there was a condenser that
could qualify as a so-called universal
or general-utility replacement, it’s the
new PRS 450-8 AEROVOX DAN.-

DEE. It’s the most compact midget
metal-can dry electrolytic on the
market . . . a genuine hermetically-
sealed job . . . full-rated capacity and
voltage . . . colored polarity-indicating
ends . . . spun-over jacket preventing

shorts and grounds—in a word, a real
good electrolytic.

2

And now, for your convenience, these
PRS 450-8 DANDEES come packed
five to the box. Buy a box. Pack it
in your old kit bag. And when it
comes to those guick servicing jobs,
just reach for a DANDEE!

@

Ask Your Jobber ...

Get a carton of DANDEES. Always
have a box on hand. Also ask for our
latest catalog. Or write us direct.

CORPORATION

NEW BEDFORD, MASS.

IN CANADA: AEROVOX CANADA. Limited Hamilton, Ont.

26 ¢ SERVICE, DECEMBER, 1940

transformers in series, there may be
some interaction between the a-m and
f-m alignment. This will be very slight
and unless the f-m alignment is carried
out while the a-m alignment is very
far off, there will be no necessity for
realignment of the a-m circuits. This
is also true of the a-m alignment.

Oscillator Alignment

The alignment of the oscillator cir-
cuit is similar to the alignment of any
superhetrodyne high-frequency oscilla-
tor. A convenient procedure is to feed
a signal into the antenna posts at a
frequency near the upper end of the
f-m band at ahout 48 mc. Follow the
manufacturer’'s recommendation for this
frequency. Using the output indicator
in the limiter grid circuit, the oscillator
trinnmer should be adjusted so that the
dial calibration is correct. Usually no
adjustment is provided at the low-fre-
quency end of the band because of the
limited tuning range. 1f the dial cali-
bration is appreciably in error at the
low-frequency end of the range, it can
be corrected by moving the end turn of
the oscillator coil slightly.

It is advisable to check the image re-
sponse of the receiver to prevent mis-
alignment of the oscillator. Unless
otherwise stated by the manufacturer,
the oscillator should be adjusted below
the signal frequency. This means that
the image signal will be below the re-
ceiver dial frequency by an amount
equal to twice the i-f. For example, if
the dial frequency is 48 mec, and the i-f

Performance . Eye
Appeal . . Value

Sensationally Priced
at $17.85, Dealer Net Price.

Here is an AC-DC Volt-Ohm-Milliammeter with
all the ranges you want . . . easily readable on
the large 7’’ instrument with extra-long 6’’ scale,
in a new up-to-the-minute three-tone case. DG
Volts 0-10-50-250-500-1000 at 5000 Ohms per volt
DC; 1000 ohms per volt AC. AC Volts 0-10-50-
250-1000 at 400 ohms per volt; DC Ma, 0-1-10-100;
Resistance ranges; 0-1500 Low Ohms; 0-750,000
Ohms and 0-7.5 and 0-15 Megobms. Mareon case
with red and silver panel. attached handle.
Dealer Net Price, $17.85.
For Catalog Write—Section 1217, College Ave.

READRITE METER WORKS, Biuffton, Ohio

is 4 mc, then an image response should
be obtained when the sigunal generator
ts shifted to 40 me.

R-F Alignment

The alignment of the r-f circuits in
an f-m receiver is conventional. To ob-
tain the best alignment of the antenna
transformers, a dummy antenna con-
sisting of a 75-ohm carbon resistor
should be used. This should be connec-
ted in series with the high side of the
signal generator cable at the antenna
posts of the receiver. Usually the r-f
circuits are trimmed near the high fre-
quency end of the band at about 48
me, using the output indicator in the
limiter grid circuit. The antenna and
r-f trimmers should hbe adjusted for
maximum output; to compensate for
interaction between the oscillator and
r-f circuits, it is best to rock the tun-
ing condenser while the r-f adjustments
are being made. Unless the wiring has
been disturbed, the sensitivity of the re-
ceiver will be uniform over the band.
Tf the sensitivity drops toward the low-
frequency end of the bhand, then it will
be necessary to adjust the inductance of |
the antenna and mixer grid coils so as
to improve the tracking.

— —

{ YOU WILL WANT

~ “MYSTERIES
~of TELEVISION”

ARTHUR S. VAN DYCK

Executive Engineer R.C.4. License Lab.

CONTENTS:

The Start of Television—The Iconoscope—
The Receiver — The Kinescope—Propaga-
tion Through Space—Network Operation—
Effects of Television—The Future-Fac-
simile—Electron Optics — Television Stu-
dios and Programs—Television Personnel—
Questions About Television—Dictionary of
Television Terms.

Tolc! from a popular standpoint, the reader
1s given an understanding of how this new-
est branch of Radio works.

Mr. Van Dyck has served with the Mar-
coni, Westinghouse, and General Eleetric
Companies and is experienced in all aspects
of radio-research, development, design,
manufacturing and operating. He has
taught electrical engineering at Carnegie
Institute, He is a member of the Technical
Advisory Board of RCA Tnstitutes.

Send $100

for postpaid delivery

BRYAN DAVIS PUB. CO.
‘ Dept. B. |
| 19 East 47th St, New York, N. Y.




Book Reviews ...

AIRCRAFT RADIO AND ELECTRI-
CAL EQUIPMENT, by Howard K.
Morgan, published by Pitman Publishing
Corporation, 2 W. 45th Street, New York
City, 1939, 374 pages, price $4.50.

This is a timely book on a subject about
which little information has been available.
It presents in detail data regarding air
craft transmitters, receivers and accesso-
ries together with the inspection and main-
tenance methods used by the TWA. Com-
plete schematics of representative trans-
mitters and receivers are included with the
text and each is completely discussed.

An effort has been made to get away
from a cut-and-dried engineering presen-
tation, thus widening the usefulness of the
book to those who are not technically
trained in the subject. The first three chap-
ters are devoted to elementary electrical
and radio theory, which are simply and
clearly explained. J. H. P.

ALTERNATING CURRENT BRIDGE
METHODS (4th Edition), by B.
Hague, published by Pitinan Publishing
Co., 2 West 45th St., New Yark City,
1938, 587 pages, price $8.50.

First introduced in 1923, Hague's book
on bridges has long bheen accepted as the
most complete and authoritative on this
subject. In its fourth edition, the funda-
mental material has bheen supplemented to
include modern developments in the field
so that it is thoroughly up to date in every
respect. In this latest edition, 150 pages of
new matter have been added, largely de-
voted to modern practice in bridge meas-
urements, new bridges and the applica-
tions of vacuum-tube amplifiers, oscilla-
tors and detectors in bhridge measurements.
Some consideration is given to radio-fre-
quency bridges though, as stated in the
first chapter, the book is primarily devoted
to measurements which are to be made at
audio frequencies. J. H. P.

THE AMPLIIICATION AND DIS-
TRIBUTION OF SOUND, by A. E.
Greenlees, published by Chapman & Hall,
Ltd., 11 Henrietta St., Covent Garden,
London. 1. C. 2. England, 1938, 254
pages, price 10s. 6d.

Intended primarily for the engineer who
is interested in the design, application or
operation of public address or sound sys-
tems generally, this book is writien in an
elementary and easily understandable style.
The use of mathematics, except for occa-
sional reference to elementary laws of
electricity is avoided throughout the text.
It is copiously illustrated with charts,
curves, and diagrams.

The opening chapters are devoted to a
review of the fundamentals of electricity.
Later such items as chokes, transformers,
microphones, loudspeakers, radio receivers,
record reproducing equipment and ampli-
fiers are covered in some detail. Perform-
ance data are also covered in excellent style.
In addition, such items as installation plan-
ning, operation and maintenance of equip-
ment, preparation of specifications and gen-
eral system aspects of sound systems are
dealt with fully.

This book is well written and adequately
illustrated. It is recommended to Service
Men interested in the subject of sound
distribution. R. D. R.

| OU have made your business
| successful by maintaining a

policy which has won the
\ confidence of your customers—has
' made it profitable for both them

and yvou.

Many vears ago, Utah Radio
Products Company established a
policy which has been strictly

maintained.

Utah products are distributed
through the industry’s recognized
channels onl/y—careful selection is
made to avoid unfair competition.

Utah’s engineering and designing
keep abreast of all industry im-
| provements and developments.

Utah retains ocutstanding engi-
neers and manufacturing experts.

Utah advertises regularly and
effectively in leading publications

FUNDAMENTALS OF ELECTRIC-
ITY AND ELECTROMAGNETISM,
by Vernon A. Suydam, published by D.
Van Nostrand Co., 250 Fourth Awe.,
New York City, 1940, 690 pages, price
$4.75.

This book is intended as a text for the
advanced student of electricity and mag-
netism, much of the material coming from
the author’s lecture notes on the subject.
Written from the viewpoint of the physic-
ist, this excellent treatise should be equally
useful as a text and as a reference book
for the industrial physicist or engineer.
While there are a number of excellent
texts available on the subject, this book
appears to have more useful fundamentals
for the communications engineer than any
which has come to the attention of the
reviewer. It gives a clear, logical and

WHAT HAS UTAH'S POLICY

TO DO WITH YOUR SALES?

to inform the trade and your cus-
tomers of the advantages which
Utah products can give them.

Utah’s policy is to adhere to re-
lationships which are to the best
interests of its customers and the
industry as a whole. This policy
has been largely responsible for
the success of Utah through good
times and bad. It has built Utal's
1940 business to greater volume
than ever before attained.

Our firm resolve is to maintain

this policy which has been so
mutually beneficial. Utah Radio
Products Company, 816 Orleans

Street, Chicago, Illinois. Canadian
Office: 560 King Street West, To-
ronto. In the Argentine: Ucoa
Radio Products Company, S. R. L.
Buenos Aires. Cable address:
Utaradio. Chicago.

SPEAKERS

VIBRATORS + TRANSFORMERS » UTAH-CARTER PARTS

syslematic treatment of the iundamentals
which are basic to the communications
field.

The chapters on magnetostatics and ter-
restial magnetism are especially well writ-
ten and understandable, while the data on
“The Magnetic Circuit” should be quite
interesting to engineers dealing with elec-
tromagnetic devices. Two lengthy chap-
ters are devoted to complex quantities and
their application to alternating-current
theory. In addition, considerable data is
given on a-c bridges, as well as on vacuum
tubes, tube rectifiers, mercury-arc recti
fiers, r-f amplification and detection, radio
transmitters, piezo-electric frequency con-
trol and many other allied subjects.

This book is highly recommended.

R. D. R
(Continued on page 31)
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PRECISION 854
MULTITESTER

HE Series 854 high-sensitivity

I multitester is a general service

instrument featuring some thirty
odd ranges for seven functions. Pro-
vision is made for d-c voltage readings
at 20,000-ohms-per-volt and a-c voltage
readings at 1,000-ohms-per-volt. Volt-
age ranges are provided up to 6,000
volts and direct current ranges from
60 microamperes (full scale) to 12
amperes. Resistance measurements can
be made from a fraction of an ohm to
over 40 megohms.

The commonly used voltage, current
and decibel ranges are available at a
single pair of polarized tip jacks
through the use of a master multirange
selector. This selector thus permits
range change without the necessity of
removing and reinserting test leads as
would be required if numerous terminals
were emploved for the various func-
tions.

The higher voltage ranges, namely
the 1,200 and 6,000-volt ranges; the
high-sensitivity, 60 and 300 microam-
pere ranges; the output, and the 12-
ampere ranges are terminated at dis-
tinctly marked, individual tip jacks.
These ranges are also used in conjunc-
tion with the range selector.

The Circuit

The ring type ohmmeter circuit used
in the Series 854 is practically unai-
fected by battery voltage (over the use-
ful range of hattery life) or by the
setting of the zero adjusting control.
The circuit constants are so arranged,
and the tolerances so chosen that only
slight readjustment of latter control is
necessary when changing {rom one
range to another, it is said.

A dryv-disc tvpe of instrument recti-
fier is used to provide for a-c voltage
measurements on the d-¢ instrument.
Separate 1,000-ohm-per-volt multipliers
are used for these measurements.
20,000-ohm-per-volt multipliers are used
for the d-c voltage measurements. To
assure higher accuracy for the a-c meas-
urements, individual a-¢ voltage cali-
brating controls are provided.

Two separate ring tvpe shunt net-
works minimize the effects of switch
contact resistance during current meas-
urements. These shunts are wire wound
to an accuracy of 1 percent.

Paper Condenser Tests

The insulation resistance or permis-
sible leakages of paper and mica con-
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densers is expressed in megohm micro-
farads. A good 1-mfd condenser will
have an insulation resistance of approxi-
mately 450 megohms. Furthermore, in-
sulation resistance of paper and mica
condensers of similar voltage ratings is
inversely proportional to its capacity,
so that a 0.1-mid condenser will have
ten times the insulation resistance of a
1-mfd condenser or 4500 megohms. It
therefore can be readily seen that it is
not practical to use the ohmmeter
method for measuring leakages in paper
or mica condensers.

In the following method, a high d-c
potential is applied to the condenser in
series with the proper d-c volts range
to determine whether or not it has low
insulation resistance or abnermal leak-
age.

The necessary d-c potential can be
obtained from an external high voltage
d-c power supply or from the power
output tube socket of a receiver. In the
latter instance, the plate prong position
of that socket will be the positive high
voltage lead and the negative return or
ground will be the negative lead. Volt-
age to be applied to the condenser should
be slightly higher than its rated voltage.

1) Measure the d-c voltage obtain-
able from the power supply to be used.
Then select the proper voltmeter range
that would indicate the greatest deflec-
tion for the voltage there available.

2) With the power supply off, in-
sert the high voltage leads into the
instrument tip jacks, observing correct
polarities, and insert the condenser to be
tested in series with one of these leads.

3) Turn on the power supply. An
instantaneous deflection due to the

(Continued on page 30)

The Series 854 is a 20,000-ohm-per-volt
multitester designed for complete re-
ceiver testing. Some thirty odd ranges
are offered in both a-c and d-c functions.
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ASSOCIATIONS

Trade Show for 1941

At the annual meeting of the Beard of
Directors of Radio Parts Manufacturers
National Trade Show, Inc., hekd at the
Stevens Hotel, in Chicago, Nov. 1§, 1940,
Messrs. A. A. Berard, H. E. Osmun, and
J. J. Kahn, were reelected as president,
vice president, and secretary-treasurer, re-
spectively. Herbert W. Clough was elected
to the Board of Directors to represent the
Western Division of the Sales Managers
Club. Mr. Clough began his term of office
at this meecting.

The 1941 Radio Parts National Trade
Show will be held at the Stevens Hotel, in
Chicago, June 10 to 13, inclusive. The
first three days will be devoted to the job-
bing trade, and on the last day the Ex-
hibition will be open to the radio trade
in general.

Dallas, Texas

The Dallas Radio Service Association
was host to a representative group of
Service Men in the Dallas trade territory
at their regular monthly meeting held Dec.
6. Walter Jones, Sylvania engineer, pre-
sented a very excellent lecture on “Tube
Applications.” This makes the sixth in
the series of 1940-41 lectures by nationally
famous engineers who have been brought
to Dallas by the local association as part
of its educational program. The program
has produced a 50 percent increase in at-
tendance during 1940 and has resulted in
very close cooperation between factory rep-
resentatives, jobbers and Service Men.

Porter T. Bennett, Secy.

Danville, Ill.,, RSA

The Danville Chapter of the Radio Serv-
icemen of America have changed their
meeting nights from thc second and fourth
Friday nights of each month to the second
and fourth Wednesday nights of each
month.

The Chapter now has club rooms at
11314 N. Vermilion St, Danville, I,
which not only has heiped increase attend-
ance at the regular meeting but has made
it possible to promote more social activities.

At the present time the entire Chapter
is busily engaged in a Christmas program

George C. Ccannor,
Hygrade Sylvania
commercial engi-
neer, is shown (at
the left) pulling the
winning number at a
recent Service Men's
gathering held in the
Architect's Building,
Philadelphia. The
meeting was spon-
sored by Norman M.
Sewell of Century
Radio (at the mike),
Sylvania distributors.
W. F. Wolff, 537 W,
Cambria St., Phila-
delphia, won the
prize, a floor model
stock-boy cabinet.
Mr. Connor is a
member of the Ad-
visory Board on In-
dustrial Education for
the New York Board.

that 1s proving very satisfactory. Through
the cooperation of the local radio station,
WDAN, and newspaper, tlic Commercial
News, we appealed to the public for dis-
carded radios to be donated to charity.
These radios are to be repaired by the
Service Men in our Chapter and then dis-
tributed to the worthy needy families in
this community at Christmas time. The
public is responding to our plan and the
radio sets are pouring in as fast as we
can repair tham. A few nights each week,
several of the members meet at our club
rooms and repair radios and discuss service
problems.
Evard C. Welch, Secy.

Long Island, RSA

George C. Connor, Hygrade Sylvania
commercial engineer, enumerated and clar-
ified the “Changes in Radio and Their
Ramifications to the Service Man” at the
December meeting of the Long Island
Chapter of the Radio Servicemen of Amer-
ica, at Hempstead, L. I. The meeting was
sponsored by the Dale Radio Corp., New

York distributors for Sylvania, and was
presided over by Otto l‘urman, past presi-
dent of the group and instructor of radio
communications at the Brooklyn Technical
Iigh School.

Mr. Connor gave a report on and ex-
planation of technical subjects which were
studied and discussed at the IRE fall meet-
ing held at Rochester, N. Y. recently.
Speaking on frequency modulation, Mr.
Connor declared that it is the hope of the
protagonists of this new form of broad-
casting and receiving to place in the homes
oi the American Public, sets that repro-
duce the full range of musical notes wvith
a complete absence of noise, a feat not
possible with amiplitude modulation.

At the moment there is a conflict of
{-m broadcasting standards, one being
hbased on a horizontally polarized trans-
mission, the other on vertical polarization.
This diversity will probably be standardized
bv the RMA shortly.

The most annoying problem with f-m

(Continued on page 31)

With the arrival of Herb
Clough, the Board of Direc-
tors of Radio Parts Manufac-
National Trade Show,
Inc., is ready to begin prepara-
tion of plans for the 1941
Show to be held at the Stevens
Hotel, in Chicago, June 10 to
13, inclusive. Left to right are
H. E. Osmun (Centralab), vice-
president; Herbert W. Clough
(Belden Manufacturing Com-
pany), new director; Ken Hath-
away, managing director; K. C.

turers

Prince, legal counsel; Arthur
A. Berard (Ward Leonard Elec-
tric Company), president; and
Jerome J. Kahn (Standard
Transformer Corporation), sec-
retary-treasurer, seated.
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Presenting the

1941

Meissner

ANALYST

Incorporating a New, Direct-Reading
ELECTRONIC VOLTMETER

Save Time—Save Money—Handle service
jobs faster with the assurance that they will
“stay sold”’! Almost Magical in its uncanny
ability to ferret out obscure faults and lay
them open for your inspection, the New Meiss-
ner ANALYST handles the receivers of yes-
terday, today and tomorrow-—with equal
efficiency and facility. Entirely fundamental
in its testing procedure, it is one piece of
equipment that will never become obsolete!

The New Meissner ANALYST locates faults
by the “Signal Tracing” method —proven to
be the fastest and most reliable. Five separate
and distinct “channels” provide as many dif-
ferent functions, each in its own panel division
with all controls accurately calibrated. Fur-
nished with tubes and instructions, complete

—ready to go to work!

No. 9-1040 New ANALYST 38 7.50
Complete with Tubes, Net . . .

Limited Quantity of 1940 Models
Available at Reduced Price!

The same ANALYST that sold in kit form at
$100 list—now offered completely wired, with
full set of 13 tubes—ready to operate! Simi-
lar to the New ANALYST described above

except has electron-ray indicator instead of
meter for DC measurements.

No. 9-1025 Net Price . . . $69.50
Write for Free 1941 General Catalog

Dept. $-12

“PRECISION-BUILT PRODUCTS”
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PRECISION 854 ‘
MULTIMETER

(Continued from page 28) I

charge of the condenser will be indi-
cated on the d-c meter.

} a) In the case of a good condenser,
the needle pointer will recede to the zero
| voltage mark.

b) If the meter pointer remains
above the zero mark, then this indicates

[ that the condenser has abnormal leak-
age.

c) If the meter pointer remains at the
indicated value of the voltage measure-
’ment obtained initially, then the con-
denser is shorted.

d) Ti no meter deflection is obtained,
then this indicates that the condenser is
open or that the capacity is too low in

‘ value to indicate an instaneously notice-
| able meter deflection when charged.
| Cantion:—After, this test is com-
l pleted, always first disconnect the nega-
}tivc test lead from circuit before turn-
|ing off power supply to prevent slam-
ming of needle pointer due to discharge
| of condenser under test.

;Dz’spla]/s ..

Emerson Radio & Phonograph Corp., 111
Eighth Ave., New York City, has released a
full color display card on Emerson Radio
tubes. lllustrates glass, bantam and metal

types.

Something dramatic has been provided by
RCA for the display of the Jr. VoltOhmyst.
The display enables the prospective customer
to sell himself by providing a demonstration
of the instrument's principal features. It con-
sists of a VoltOhmyst, a rectifier tube and
transformer, and simple circuits for providing
tests of both a-c and d-c voltages, and low
and high value resistances. With three leads
‘from the VoltOhmyst the customer can per- |
form many tests normally required in radio
servicing. Printed in yellow, red, blue and
|b|ack. RCA Mfg. Co., Inc., Camden, N. J.

Personnel . . .

’Vic Mucher, in charge of sales for Clarostat
Mfg. Co., Inc., Brooklyn, N. Y., became the
| proud daddy of a daughter (Diana Marie)
| December 1. Mrs. Mucher and daughter doing
!well, thank you!

Alfred A. Ghirardi, author, took a quick trip
| to visit service shops and radio manufacturers
| in Buffalo, Detroit and Chicago to get last

minute data for a new book, about to be

published.

| Claude E. Murray, veteran of 30 years’ serv~‘
ice with the Willard Storage Battery Co.,
Cleveland, Ohio, has bsen appointed vice
president and general manager of that com- |
pany. Mr. Murray had been vice president
and general manager of the company's |

LooK€€ /-
ALL 5 SECTIONS
COLLAPSE T0 ONLY
2 INCHES ABovE

A-8, 5 Section Type, collspses
entirely below line of vision.
EASIEST INSTALLATION
MINIMUM STOCK
Lonly 2 types for oll needs |
WATERPROOF Shiclded LEAD
FITS ANY BODY ANGLE

Write for Bulletin 197

THE RADIART CORPORATION
Cleveland, Ohio

” - —
L $h-
Complete Selections . .. Guaranteed Quality

Replacement Parts

Everything you need in exact dupli-
cate or universal replacement or

repair parts. Tubes, condensers, re-
sistors, transformers, hardware,
tools, etc. Leading brands.

Latest Radio Sets

A model for every purse and purpose.
Auto Sets, Mldgets, Battery Por-
tables, Table Models, Consoles.
Phono-Radio and recorder combina-
tions—tfor operation on AC or DC.

.
Public Address Equipment

= A complete line of amplifiers, micro-

phones, baffles, recording equip-

b ment and accessories for every type

of installation—permanent, portable

and moblle, from 5 to 100 watts.

Newest Electric Appliances

- A Extra profita for you! Standard
lg_ ﬁ Brand Electrlc Irons, Grills, Tost-
=, L= ers, Percolators, Waffle Irons, Va-
cum Cleaners, Clocks, Mixers and
many others, all at lowest prices.

YOU SAVE MONEY AT RADOLEK

R

MAIL THIS COUPON TODAY

The RADOLEK CO.

601 W. Randolph 8t., Chicago, Dept. R-49
Send the New 1941 Radlo Profit Gulde FREE.

Name. o s
Address . . Dealer?.............
Experimenter? .Serviceman?. . . . Amateur?. .

Canadian affiliate




BOOK REVIEWS
Continued from page 27%

MATHEMATICS APPLIED TO ELEC-
ITRICAL ENGINEERING, by A. G.
Warren, published by D. Van Nostrand
Co., Inc., 250 lowrth Ave., New York
City, 1940, 384 pages, price $4.50.

This book is written particularly for
the technician who is well grounded in
calculus and differential equations. It is
intended to present labor saving solutions
to analytical problems imvolving a mathe-
matical approach.

The author begins his subject irom the
engineer’s viewpoint rather than from that
of the mathematician. Solutions by a com-
bination of graphical and numerical com-
putations are indicated in numerous in-
stances. While not ignoring the beauty of
many classical mathematical methods, he
centers his effort on the solution of the
practical problems involved.

The first few chapters in the book are
devoted to such items as real and complex
numbers, differentiation and integration as
well as to methods and results of differenti-
ation and integration. The body of the text
is given over to the solution of representa-
tive electrical problems. R. D. R.

PRINCIPLES AND PRACTICE OF
RADIO SERVICING, by H. J. Hicks,
published by McGraw-Hill Book Co.,
330 1. 42nd St., New York City, 1939
305 pages, price $3.00.

This book has been written especially as
a text for the radio service man. Funda-
mental principles are explained in an ele-
mentary stvle so that the reader will un-
derstand the why as well as the how of
servicing and operation.

The type oi material and the method of
its pregentatl(m would make this book an
excellent text for a course in radio ser vic-
ing, if the author had taken more pains to
be accurate in everv case. As it stands,
however, because technical errors do exist
the student could not always rely upon
the material.

The first two chapters are devoted to
the fundamentals of electricity and mag-
netism as well as to the principles of radio.
Such items as the electromagnetic wave,
the Kennelly-Heaviside layer, fading, etc.,
are treated i some detail. The chapter on
antennas and static reduction is well writ-
ten. In addition to a discussiom and ex-
planation of the f{unctional portions oi
radio recenc rs. some 40 pages are de\oted
to servicing .

ASSOCIATIONS
(Continued from page 29)

sets, Mr. Connor stated, is oscillator drift.
To counteract that difficulty, it is neces-
sary to be vigilant of three things: 1)
stable oscillator design; 2) a wide i-f band
pass: 3) linear ircquency detector. To
date not enough gain nor sufficient oscil-
lator stability has been achieved resulting
in inadequate reception. Designing the os-
cillator circuit to work on a lower fre-
quency automatically provides an improve-
ment in frequency stability. This has been
accomplished with the double super-
heterodvne circuit which has heen used
only on commercial equipment up to the
present, but is now heing made available
for household sets.

Another circuit suggestion to overcome
oscillator difticulty, Mr. Comnor stated, is
one sugeested by Tames Dav, assistant to
Major Edwin Armstrong. It comprises
a double oscillator one of which is a
crystal oscillator.  This set has lower drift
and more gam.
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TEST EQUIPMENT . .

' non-ohsolescent 1
g“ﬂ#‘% 2."$:5-8" is UNIVERSAL . T0 LEARN
g 3. “5-55" requires N TBING WMPLEX The Signal Generator ‘

M. and F.

Modern servicing (5 o, £.200); The Dy
ti-Range Set Tes

RECISION

(such as ® hms per volt Mul

a 20,000 &

* Series 954 combination Dynamic
Mutunl Conductance Type Tuhe Tester

and 20,000 ohms per VOLT
Multi-Range AC-DC Set Tester

A complete service laboratory answering the de-
mand for a compact unit with every facility for accu-
tate, reliable solutions of all tube test and measure-
ment problems (AM.. F.M. and Television). A single
master rotary range selector permits simple, rapid

ts in troubl stages, quickly local-
ized through “Se-vicing by Signal Substitution.”
954 MCP-—in open face portable metal case (illus-
trated for Series E-200). Complete with battery and
extra high voltage test leads 551.95
954 P—(illustrated above) Hardwood case.
Complete $65.95
954 PM—Standard panel mount. Complete $65.95

adjustment problems. Furnished FREE with every PREC

R requ.resn:l::\ylcaMufuul Conductance Typ
ter (such as PR

basic instruments: o Tube Tester and

ECISION combination Series 954).

Modern Laboratory Type

Multi-Band Signal Generator

Not only an unsurpassed Signal Generator for pur-
poses of receiver alignment. but SPECIFICALLY DE-
SIGNED as the key to “Servicing by Signal Substitu-
tion” . . . Nevertheless priced within the easy reach
of every progressive radio service engineer.

E-200—(illustrated)—in heavy gauge metal cabinet.
complete with tubes. coaxial output cable and FREE

$35.95

E-200PM—in standard panel mount, complete $39.95

copy of “Servicing by Signal Substitution”

ISION Series E-200. Also available at leading

FREE A 120 page text book “"Servicing by Signal Substitution” describes this simplitied approach to receiver

distributors or directly from factory at 35c — Write for it today!

More than 40 models in the New PRECISION 1941 LINE . . .
Tester and Set Tester models ranging in price from as low as $29.95 .
Signal Generators from $35.95 . . .

low as $14.95 . . .

21 Dynramic Mutual Conductance Type Tube
. 16 Multi-Range Tester models from as
See them at your local distributor . .

Ask or write for the PRECISION TEST EQUIPMENT 1941 CATALOG.

5 IS NGO S IEN

SEE THEM AT YOUR JOBBER

PRECISION APPARATUS COMPANY ¢ 647 KENT AVENUE « BROOKLYN, N. Y.

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

Cable Address: Morhanex

Other subjects covered were; tuning
systems that avoid microphonism and re-
duce frequency drift; double limiters for
f-m receivers and audio feedback circuits.

Representatives attending the meeting
from the Dale Radio Co. were sales mana-
ger Rene Jacaobs and Charles Stern, Arthur
Smalkin, Dean FEllner, Robert Tremaine,
Norman Ieeb, of the sales and service
department. Henry C. L. JTolnson

Rochester, N. Y., RTG

The PTG of Rochester held their second
Annual Info.-Meet on Nov. 10, in conjunc
tion with the Fall Meeting of the IRE
and RMA mginems. In spite of poor
mailing of netices, for which we extend
our qmcere apologies, the meetmq was a
SuCcess N every way.

Mr. Dorman D. Israel of the Emerson

Co., Mr. Walter Jones of Sylvania, and
Mr. A. C. W. Saunders of the New Eng-
land RTG gave interesting, educational and
worth while talks. The attendance was
very good, many came from distant points.

We want to thank all who attended and
promise a bigger and better meet next year.

1. 1. Marsh, Secv.-Treas.

New Bedford, Mass., RTG

The Whaling City Chapter of the RTG
held their regular meeting, Nov. 20, in
Labor Temple.

After the regular business was completed,
the secretarv told of the Rochester Info-
Meet and gave review of the technical
program for the meeting.

James L.

Sheplex, Secy
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Bulletins and

Catalogs. ..

You cannot keep up to date in a rapidly advancing industry without reading
the latest catalogs and bulletins published by the manufacturers who make
up that industry. Radio is no exception. Sit down now and wrile for the

literature listed below.

It 15 up to the very minute and may be obtained

without cost directly from the respective inanufacturers.

® ® o o A prief folder entitled "Pick
up Facts’ contains 28 interesting statements
concerning phonograph pickups, as gathered
trom the various radio publications. Avail-
able from Audak Co., 500 Fifth Ave., New
York City.

@ o o o The Cornell-Dubilier 194!
Radio Capacitor Bulletin No. [I85A lists
mica, paper, wet and dry electrolytics,

Dykanol and other types of condensers for
use in radio receivers. Ratings, sizes, dimen-
sional drawings and prices are included for
each type. Copies from Cecrnell-Dubilier
Electric Corp., South Plainfield, N. J.

® ® o o Fveryone interested in the
purchase of a slide rule should obtain o
copy of "How to Choose a Slide Rule,”” by
Don Herold. This 24.-page booklet is a
humorous publication describing the various
Keuffel & Esser rules and the advantages of
each. Copies directly from Keuffel & Esser
Co., Hoboken, N. J.

® o e o Complete information on
phototubes and their applications can be
found in a l6-page booklet from RCA Man

ufacturing Co.. Inc., Camdaen, N. J. The
phototube's usefulness in various types of
instruments is discussed. Circuits, characteris-
tic curves, phototube theory and descriptive
material is also contained in the publication.

® o o o fntitled '"Radio's Moving
Day,” a booklet from RCA Manufacturing
Co., Inc., Camden, N. J., offers suggestions
to Service Men to take full advantage of
the opportunity to get into 10 million homes
to reset automatic push-button receiver con-
trols—and to sell such other things as com-
plete check-up, alignment, new tubes, an-
tennae, portables and other accessories.

® @& o & A 200-page general catalog
has been issued by the Radio Service
Laboratory of New Hampshire, 1191 Elm

St.. Manchester, N. H. The book contains
listings on radio parts, sound equipment, test
apparatus, etc.
@ & e o Ap 8.page bulletin on "Radio
Interference Elimination for Public Utilities
is available to readers of SERVICE from
Sprague Products Co.. North Adams, Mass
Includes description of causes and cures of
radio interference on power transmission and

MARE MORE MONEY Duciceer |
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¢ service work easier,

y for RCP

Free Catalog No- izt

RADIO GITY

PRODUCTS COMPANY, INC.
88 PARK PLACE ¢ NEW YORK,

distribution lines as developed by Sprague
engineers.

® o o o The (94| edition of the
Sprague Manual of Radio Interference Elim-
ination has been issued by Sprague Products
Co., North Adams, Mass. It is available
directly from Sprague for 25c. Covers in-
terference elimination for modern require-
ments, including data covering flourescent
lighting interference.

® ® o o The Fifth Edition of the
Stancor Hamanual has been announced by
the Standard Transformer Corp., 1500 N.
Halsted St., Chicago, Ill. The 48-page, 2-color
book describes 12 transmitters and & ampli-
fiers in complete detail. Circuits and layouts
are given in each case. In. addition a line
of power supply kits is also offered. Copies
from Standard for I5c.

@ @& e o Ward Products Corp., Cleve-
land, Ohio, will supply upon request an an-
tenna guide (Form No. WAI07] for installa-
tions of 1941 auto antennse and complete
information on the Ward Flex-Anale antenna
Mode! E3-68 which is said to fit all 194
cars.

WHEN YOU CHANGE
| YOUR ADDRESS

‘ Be sure to notify the Subscription Department of
SERVICE at 19 E. Forty-seventh St., New York
City, giving the old as well as the new address,
and do this at least four weeks in advance. The
| Post Office Department does not forward maga-
J zines unless you pay additional postage, and we
cannot duplicate copies mailed to the old address.
We ask your cooperation.

Dealers and servicemen will find Ken-Rad
Radio Tubes their best choice because of
liberal sales and adjustment policies, plus

tubes oif known quality.

Owensboro, Kentucky

KEN-RAD TUBE & LAMP CORPORATION ‘
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etc.

SAVE $1.00!11

® The Group Subscription Plan for Service enables a
group of service men, dealers or jobbers to subscribe
at one-half the usual yearly rate.

® The regular individual rate is $2.00 a year. In groups
of 4 or more, the subscription rate is $1.00 a year. (In
foreign countries, $2.00.)

@® Each subscriber should print his name and address
‘ clearly and state his occupation—whether a dealer,
jobber, independent service man, service organization,

Remember this Group Plan when Your
Subscription Expires




Sound
News. ..

Additional  information con  the

products described below wmay be

obtatned, without obligation, direct-

Iy from the respective mntanufac-
turers.

Astatic's Model UT4¢
crystal microphone,
shown at right, is a high
impedance type with
an output of —48 db
below 1 volt/bar. The
frequency response s
rising above 500 to a
maximum at 3,500 cps.
A tilting head is pro-

vided.

Astatic's Model FPI8 and FP38 crystal
pickups are of the low pressure type
with rounded jewel point. Astatic Micro-
phone Laboratory, Inc., Youngstown, Ohio.

ROSTRUM SOUND SYSTEM

The Erwood Rostrum portable p-a sys-
tem has ampllﬁer, speaker and microphone
contained in a single case. Removal of
the case cover gives access to a reading
platform which is illuminated by a minia-
ture lamp. Additional details may be ob-
tained directly from Erwood Sound Equip-
ment Co., 223 W. Erie St.,, Chicago.

RCA RECORDER

The RCA Type 73A recorder will cut
at 3314 or 78 rpm from either the outside-
in, or the inside-out, without changing lead
screws or gears, at 96, 112, 120, 136 or
154 grooves per inch.

The recording head has a frequency re-
sponse of from 30 to 10,000 cycles. The
turntable is rim-driven by two motors op-
erating simultaneously. A microscope is
providing for observing the grooves as they
are cut. A small shielded lamp is mounted
on the adjustable microscope supporting
arm to provide illumination directly under
the microscope’s lens. General illumina-
tion for the unit is provided by a lamp
supported on a long flexible goose neck.

The 73A also incorporates an adjustable
suction nozzle to draw away shavings from
the cutting head. A suction pump and coup-
ling hose are available on separate order.

SHURE MICROPHONE
Another Stratoliner, the Model 708SH
has been announced by Shure Brothers,
225 W. Huron St., Chicago. This model
is designed for phone and speech applica-
tions. Output level, minus 29.7 db below
1-volt-per-bar; built in r-f filter; genuine

Bimorph crystal; die cast case

(Fhe Besl Equipped Shop §

YES JIM —
FIND 1T PAYS
ME TO KEEP
AN UP-TO-THE -

MINUTE
B TUBE TESTEp
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| hE EASY ¢ PURCHASES
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N.U WAY ¢ g ONDENSERS EARN

THE EQUIPMENT
YOU WANT. ITS THE
ONLY WAY TO DO

57 STATE STREET, NEWARK, N. J.
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WHY /I
GET ALL MY
ASO { gQUIPMENT

WAY.

AFTER GETTING HIS DEAL FIXED
UP WITH THE N.U. DISTRIBUTOR

@ NUR.1940

NAI‘IONAI. UNION RADI

TURNER ELECTRONIC PICKUP

The Turper Co., Cedar Rapids, Iowa, is
marketing a magnetic unit for electronic
pickup from stringed instruments. The
unit may be clamped to violins, banjos,
guitars, etc.

UNIVERSITY BULL SPEAKER

University’'s Model 4XR reflexed ex-
ponential horn type speaker is designed for
100-watts of contmuous audio power. The
reflex projector is acoustically equivalent
to a 6-foot straight exponential horn and
is made non-resonant by the use of a
rubber tired rim on the edges of both the
large and small bells. The driver units
for this speaker consist of four University
standard 25-watt units. These units are
connected through a balanced multiple

wWWw._americanradiohistorv com

acoustic drive line to the horn itself. The
speaker is waterproofed for outdoor use
and is supplied with a universal mounting

bracket and driver unit cover. Additional
information from University Laboratories,
195 Chrystie St., New York City.
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Old Man Centralab

reminds you to always '"specify
Centralab" when ordering parts.

FIXED
RESISTORS

CERAMIC
CAPACITORS

VOLUME
CONTROLS

WAVE CHANGE
SWITCHES

TOGGLE
SWITCHES

Centralab

DIVISION OF GLOBE UNION INC.
MILWAUKEE, WIS.

|
|

New 1 est
Loguipment

Additional information and prices
f the equipment described belotw
may be obtained, without obligation,
from the respective manufacturers.

HICKOK OSCILLOGRAPH

Hickok Model RFO05 is designed for
visual analysis for frequency modulated,
amplitude modulated and television ser-
vice work. Has self contained wide-band
f-m oscillator for f-m and television ser-

vicing and a narrow band f-m oscillator
for a-m receivers. Also demodulator, video
amplifiers, signal tracer and visual a-c
vtvin from 0.2 to 1,000 volts, it is said.
Hickok Electrical Instrument Co., 10308
DuPont Ave., Cleveland, Ohio.

Sprague's Model IL2 interference locator
is a sensitive device for the location and
isolation of radio interference. It oper-
ates either from self-contained batteries
or from a-c or d-c power lines. [t is
equipped with a directional loop which
is mounted on the cabinet top when in
use, or carried within a cover recess
when transported. Sprague Products Co.,
North Adams, Mass.

GENERAL PEN-OSCIL-LITE

General Test Equipment Co., 213 Crosby
Ave.,, Kenmore, N. Y., have introduced
their Pen-Oscil-Lite, a multivibrator type
of oscillator self-contained and fully pow-
ered in a small pen-lite type case. The unit
consists of a high frequency buzzer and
hattery supply and will generate useable
oscillations of the impact excitation type
down to the very short waves. Additional
information may be obtained directly from
General.

304 S. Dearborn St., Chicago, Il

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

l Name

l Address ... ...

l City

L--------------------
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mmmaMAIL THIS COUPON NOW!mmm m = wy
B 2apio SERVICEMEN OF AMERICA. INC.

Mr. Radio Serviceman:

RSA MEANS BUSINESS!

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

. State . . JOE

8-12-40

Let’s Grow Together

|
i RADIO SERVICEMEN
‘1 OF AMERICA, Inc.

Reliable Service Assured

MARTY,
304 S. DEARBORN STREET, CHICAGO, U.S.A.

in 1940!

JR., EXECUTIVE SECRETARY




Nezw Products . .

TURNER TO MAKE VIBRATORS

The Turner Co. announces that it is
now licensed to manufacture vibrators for
car and other portable radios uxler James
Patents No. 1,940,496 and No. 2,113,726
and other patents pending.

Turner will be in production and ready
to make delivery Jan. 1, 1941,

Coupling a signal generator to a loop
operated receiver for alignment pur-
poses is usually a complicated and often
a makeshift arrangement. In an effort
to simplify this requirement, Philco has
introduced a special aerial coupler shown
above. Alignment will be more accurate
through the use of this device, it is said.
Philco Corp., Allegheny and A Streets,
Philadelphia, Pa.

Electro Products Labs., 549 W. Randoiph
Street, Chicago, are marketing a line of
power supplies for the operation of 1.4-
and 2-volt receivers from the power lines.
Several types {see illustration above and
below) are available to meet practically
every current drain, it is said. The out-
put voltages are connected to numer-
ous socket arrangements to accommodate
the many plugs used on battery receivers
in the past few years.

|

]

Actual size 414" by 914" —
272 fact-filled pages

GET YOUR COPY OF

THE BIG SYLVANIA
Tube Fact Book

272 Pages of Vital
Tube Information
Including
Operating Conditions
Tube Characteristics &
Circuit Applications on

o Sy e S Sm— — — ——— — -
374 Tube Types ) s 1
| Hygrade Sylvania Corp. ]
! Emporium, Pa. 8120 |
. : Enclosed is 35c. Please send me a l
l cqo;{y of Tthe] ‘htleSt\/f editilon of the I

Syvivania echmececa Manual.
USE THIS COUPFPON TODAY I |
NAME | yur e o evnmen amwosasaamsernes l
|
S Y LV A N I A .. R PP — I
. ]
Set-Tested Rcdio Tubes (it s e g oms AT A State......... I
] Serviceman [0 Experimenter I

[] Dealer O Amateur

SPRAGUE PLUG-IN FILTER

Sprague Products Co., North Adams,
Mauss., have designed the LI'2 plug-in radio
interference filter, a multiple section in-
ductance and capacity filter for use at the
power outlet to which an interfering elec-
trical device is connected. The LI¥2 can

A. B. Cole, Caldwell, N. J., hag intro-
duced a quick soldering device for use
on the service bench. It employs a spe-

be employed with electric shavers, hair
dryers, erasing machines and similar elec-
trical equipment drawing up to %2 ampere.

cial transformer and is said to con-
centrate the heat at the point of solder-
ing. Several types of tips are supplied.
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MORE PROFIT

for Servicemen!

Oxford

OXFORD replacement speakers pro-
vide a quick way to increased profits
for radio-service dealers.

It is more economical and profitable
to replace a defective speaker than
to repair it.

The profit a service-dealer can make on
any job depends upon the speed with which
it can be completed. Trying to repair de-
fective speakers when a new OXFORD
costs so little is an expensive waste of time
and effort. Thousands of service-dealers
are convinced that it is sound business to
replace defective speakers, because it puts
extra dollars in their pockets and guarantees
a satisfactory job.

Your jobber stocks an
OXFORD speaker for
every application. See
him today.

Model SV is supplied
either with or less
transformer as desired,
and is equipped with
standard mounting
bracket. Xs available
in all popular field
values from 450 ohms MODEL 5V
to 2750; also 6 volt. LIST $2.00

OKFORD-TARTRK

RADIO CORPORATION

-
f\

SERVICEMEN

who are

RADIO AMATEURS

buy a fresh copy today of the

RADIO AMATEUR
CALL BOOK

The CALLBOOK is the only
publication that lists all licensed
radio amateurs in the United
States and foreign countries.

Complete .. . Accurate ... Up-to-Date

Issued Quarterly
MARCH . .. JUNE .. . SEPTEMBER
and DECEMBER
Annual subscription $4.00
Single copies $1.25

Buy your copy now from your radio jobber
or direct from:

Radio Amateur Call Book, Inc.
608 S. Dearborn St., Chicago, Iil., U. 5. A.
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TUBULAR PAPER

]

SOLAR has perfected the
tubular type of capacitor—now it
is reliable—

Molded in hard wax — no
moisture can enter—much longer
life—

Buy in the blue box, 10 of a
rating — or in the red box,
assorted — at your jobber's —

SEALED FOR SAFETY.
SOLAR MFG. CORP. . . . Bayonne, New Jersey
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