470,000 ohms
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back mechanisms:

i has no power ransformer: the series-wired heaters and the rectifier plates

receive power directly from the line. (See page

This b-tube a-¢ receiver incorporates recording and play
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RYDISTRIBUTORS

HE complete picture of Mallory’s ser-
vice to the replacement field extends
far beyond the outstanding excellence of
theproducts themselves.Indeveloping the
distribution for its products, Mallory has
VOLUME exercised the same painstaking care that

CONTROLS has gone into product development itself.

The result is a handpicked group of lead-
ing distributors strategically located and
qualified technically for superior service.
Each is an organization whose business
ideals parallel Mallory’s own high stand-

ards of integrity.

Get acquainted with your nearest Mallory
distributor now. You may rely upon him
for genuine Mallory approved precision
products, and for high standards of

ViIERETORS quality in all of his business transactions.
P. R. MALLORY & CO., Inc.

INDIANAPOLIS INDIANA
Cable Address—PELWALLO

MALLORY

APPROVED
PRECISION PRODUCTS
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HAT an opportunity realloca-
Wﬁon offers as an entree in a
community-wide house-to-house
campaign for new service customers!
And, this in addition to the actual
service calls that should come from the
owners of the eight and a half million,
or more, push-button operated receivers.
Between now and March 29, when
777 of the 862 broadcast stations will
shift frequencies, newspapers and the
stations themselves will continually men-
tion the fact that frequencies are to be
altered. Where will the ardent listener
find her favorite program after the
shift? You can bet your boots that she
will have the welcome sign polished up
for your arrival if you bring a new sta-
tion log to her door!

Once inside need we remind you to
take a look at the radio set, test the
tubes and offer some constructive rec-
ommendations? Practically every home
should yield some profitable and even
much needed service work. For ex-
ample, it is estimated. that over 70 per-
cent of the antennas now in use are in-
adequate or improperly installed. In
any one of these cases a new one would
improve reception and cut down noise
interference. Thefe are countless other

defects which the set owner often disre-:

gards to save herself the trouble of call-
ing a Service Man . . . Loose dials,
broken grid clips, weak tubes, noisy con-
trols, poor selectivity, speaker rattles, to
mention but a few.

Don't sit around and wait for custom-
ers to call you up to adjust their re-
ceiver. Go right out, armed with the
new station log and a good spiel and
you will find the diggin’s goocf

Never before has such a chance been
created for the Service Man. Don't let
it slip by!

the sun! You might have guessed that

John F. Rider would be the creator.

In addition to the valuable text in
Rider's latest book, "The Meter at
Work," a unique physical makeup is
used. The inside pages are split, so that
the top parts (containing the illustrations
only) are independent of the bottom
parts (containing the text). Thus the text
pages can be turned without disturbing
the illustrations, or vice versa. This elimi-
nates the necessity of constantly turning
pages back and forth to refer to illus-
trations while reading the text matter
describing them. There is no question
that this innovation will make the all im-
portant subject mattér easier to read,
understand and remember.

THERE really is something new under
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15/ SLOTIED “"C*wASHER ADASHALT
/ STUB SHAFY

-\
=i
@[

SHAFT FIRMLY
ATTACHED

B e — - —— o
K163 4N ADASHAFT, & ELAT K164 &IN ADASHAET, 3§ FLAT
e = =)
K-165 1OJN ADASHAFT, 5 FLAT
) ]
* K66 3N AUTO TYPE ADASHAFT WiTW Gwp; FUNMEL
« _— "
- KI67 6% AUTQ TYPEADASHAFT WITH GUIDE HUNNEL
m — ; — ;.:E m&ﬁ = = - \
" K477 GIN SPLIT-KNURL ADASHAFT ®:176 '2aIN SPLIT ADASHMAFT
(o 0 o
K- 184 SLO”E;NSUU\HNB LOUPLER K168 INSULATIMG COUPLER WITH SQUARE MOLE
INCLUDED IN THIS ADASHAFT KIT SHAFTS
ARE THE FOLLOWING CONTROLS: 3 K183
1 EACH OF CURVE 2 Kis4
10000  ohms 3 I KI6s
25000  ohms 3 I Kleg
50000  ohms 6 1 L)
250000  ohms 8 1 K176
500000  ohms 8 S| Ml
1 MEG ohms 6 COUPLERS
2 MEG ohms 6 1 Kis4
3 MEG ohms 6 1 KIl68
250,000 ochms tapped
500.000 ohms tapped SWITCH COVERS
1 MEG ohms tapped 5 K155 SPET
2 MEG ohms tapped 1 K157 DPST

EEPLACEMENT CONTROL
W;'?ITH THIs Centralab
PORTABLE

You name the set and it's a hundred to

- one that you can do a replacement job
right out of our PORTABLE Adashaft Kit

. mighty good business sense . . . own-
ing one of these kits . . . The strong steel
case is 12"x5"x1}4". . . you can even carry
it in your coat pocket (note Old Man Cen-
tralab above) and you pay for the controls
only . .. we give you the case "FREE"

~ Any shaft and control can be combined
in a moment without special tools. Yet
the RESULT is just as STRONG and
RELIAELE as a ONE PIECE SHAFT.
Then replace the controls from your job-

bers stock as they are used. Buy that
ADASHAFT KIT today . . . you need it.

(ENTRA'.AB Div. of Globe-Union inc., Milwaukee
' Cable Address— Centralab
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HERE'’S A BIG SAVING

for Any Serviceman Who Makes Frequent Volume Control Replacements

WHAT IS IT?

This IRC Master Radiotrician’s Control
Kit, factory packed with 18 Type D
Universal Controls, 6 switches and 5
extra shafts of special design (1) Enables
you to give better, faster service; (2)
Saves time and cost by eliminating fre-
quent need for ordering special con-
trols; (3) Avoids frequent trips to your
jobber; and (4) Helps systematize your
shop by supplying a good-looking con-
tainer that enables you to tell at a glance
just what controls should be re-ordered.
You can actually meet from 60% to 75%
of your replacement needs with this Kit!

CAN | AFFORD IT?

No serviceman who uses controls fre-
quently can afford to be without it
You pay only the standard net price
of the controls, switches and shafts.
The All-Metal Cabinet (worth $2.50)
is included free.

DOES IT CONTAIN THE
CONTROLS | NEED?

The carefully selected control assortment
is based on a nation-wide survey of ser-
vicemen'’s needs. It includes only popu-
lar controls, widely universal in applica-
tion, thanks to the Tap-in Shafts. If you
find by experience, however, that, due to
some local predominance of certain sets,
you would prefer any other IRC Type D
Universal Controls, your jobber will
gladly make the exchange at any time.

HOW WILL | KNOW WHAT
CONTROLS TO USE ?

Included free with your Cabinet is the
latest IRC Volume Control Guide. This
indicates exactly what controls to use
for practically all sets you may be
called upon to repair.

WHAT ABOUT OBSOLESCENCE ?
The only things that cox/d become obso-
lete are the shafts and, as fast as new
shaft styles are required, IRC will have
them—of Tap-in design and constructed
for use with the Type D Controls con-
tained in your cabinet.

ARE "MIDGET” CONTROLS

ANY GOOD?

Don’t call IRC Type D Universal Con-
trols “Midgets”! Actually, they are small-
size replicas of the larger IRC Type CS
Controls—the only small controls that
are exact mechanical reproductions of a
manufacturer's larger controls. You can
use them satisfactorily wherever Type
CS or old-style larger controls have been
used in the past.

WHAT ABOUT TAP-IN SHAFTS?

IRC Tap-in Shafts make controls easier
to install in a crowded chassis by obviat-
ing the necessity for removing other
parts. They won’t pull or vibrate loose.
A variety of special shafts enables you to
make the 18 Controls handle an amazing
variety of jobs, standard and special.

WHY HURRY?

Well, why postpone getting your Cabi-
net and starting to collect dividends on
a good-paying investment? And don’t
forget the re-allocation of broadcast sta-
tion wave lengths! Countless customers
will want you to re-adjust their push-
button tuning. Carry your IRC Control
Cabinet on these jobs. You'll be sur-
prised how many control replacement
jobs you can also sell—and do the work
right then and there!

WHAT'S THE BAD NEWS?

There is none! Your total investment is
only $14.97 net (List, $24.95). This
equips you for the big majority of con-
trol replacements—and you get the
$2.50 Cabinet free. Many IRC jobbers
are glad to extend easy terms and other-
wise cooperate in making your. IRC
Control Kit actually pay for itself in the
time, money and effort it saves during
the first few months you own it!

See it at your IRC jobber's today, or write
to us for folder.

INTERNATIONAL RESISTANCE COMPANY
401 North Broad St., Philadelphia, Pa.

TYPE D UNIVERSAL VOLUME CONTROLS
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KILLING THE HUM-BUG

1H1s 18 not intended to be a com-

I plete thesis on hum but we do
hope to point out many sources of

hum and show what can be done about

them as far as concerns vour daily
service work.

The causes of hum may he classtied
into three groups:

(1) Hum introduced uas ripple in the
d-¢ plate and screen supply.
(2) Hum introduced by using a-c on
the filaments and heaters.
(3) Hum due to induction, either
magnetic or electrostatic.
These divisions are not absolute:

some sources of hum belong to two
groups. The classification will, how-
ever, serve to clarifv our story, and we
will take them up in order.

B Supply

In the early days of B eliminators, a
number of paper condensers were used

. and a number of chokes. A two-
section pi-type filter, consisting of two
series chokes (or a dual choke) and
three shunt condensers, was generally
standard and filters were built more or
less according to true low-pass design.
The first condenser of the hiter net-
work was usually a 1- or 2-mid, three-
paper job. Because of the design of
the network, this small value did won-
ders in the reduction of hum, and fre-
quencies above about 50 cycles were
fairly well attenuated.

With the appearance of electrolytics,
however, the formulae were tossed to
the winds and a policy of brute torce

Fig. 2. Choke input is used where good
power supply regulation is essential for
high quality.

By MARK GLASER

CHIEF ENGINEER
DE WALD RADIO MFG. CO.

and

EDWARD M. GLASER

RESEARCH ENGINEER
KOLLSMAN [INSTRUMENT CO., INC.

adopted.  This called for plenty of ca-
pacity and as much choke as could be
afforded. Then came the business of
cutting out chokes and using the
speaker field coil as a choke. \When
the field replaced the first choke, there

B+ Power stage
1 1

)‘lt VWA Y 5
T

i—]
«ull["——'

Fig. 3. A typical present day midget
receiver employs a one or two section
resistance-capacity filter.

was too much hum; when it replaced
the second, there was too much voltage
drop on the power stage. But that was
when 8mfd electrolvtics constituted a
large condenser and hum bucking had
not appeared.

Practically speaking, there is always
some ripple in the plate supply but the
amount présent is purelv an economic
consideration. Theoretically (at least)
the ripple may be reduced to any de-
sired degree.

Tuned Filters

At one time, about ten yvears ago,
tuned filters were much in vogue. These
were tuned te a frequency of 120 cvcles
for a full-wave, 60-cvcle rectitier and,

.05 to 8 Mfd.-~-

-
7>

Fig. 4. Resistance-capacity filters are

often used on individual stages to pre-

vent coupling by a common impedance in
the power supply.

for a given load, did a fine job. Tig. 1
shows two types of resonant filters hav-
ing low-pass action as well.  Where
Class B or Class AB operation is used
in the power stage, a power supply with
good regulation is essential for high
quality. This calls for a choke input
filter with a minimum of resistance in
the transformer and chokes. (See Fig.
2.) The input choke has a consider-
able amount of a-c flux in its core com-
pared to a choke following a condenser.
The a-c field set up may intfluence mag-
netically  sensitive circuit elements
thereby inducing hum while the a-c in
the winding puts large stresses in the
insulation.

Resistance Filters

Because the market demanded smaller,
cheaper and lighter sets, filter chokes
were gradually veplaced by resistors, in
combination with some very clever
stunts for minimizing or neutralizing
hum.  The condenser manutacturers
helpea this change considerably by in-
troducing very high capacity electro-
Ivtics. A typical present-day midget
set has a filter about like that in Fig.
3. Alore sections are often used to iso-
late an r-f, i-f or audio stage from other
stages and, in this case, thev are some-
times called decoupling filters as they
prevent coupling by a common impe-
dance (usually the last filter condenser)
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LOW-PASS FILTER

TUNED LOW-PASS FILTER

Z 3
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S fc = Cut-off frequency S !
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fe Frequency

. TUNED FILTERS

| 1
— T ———> |

T T
Fig. I. Before the advent of electrolytic

condensers, tuned filters were used exten-
sively. The curve at the right {above)
shows the attenuation provided.

in the plate supply. In high gain
amplifiers of any type this is a necessity
to prevent undesirable feedback. Values
for the series resistor usually lie be-
tween 25,000 and 230,000 ohms while
the shunt condensers range from 0.05 to
8 mid. (See Fig. +.)

Hum Bucking

Hum bucking consists of introducing
at some point in the audio amplifer a
voltage in magnitunde and of opposite
phase to every hum frequency present.
These frequencies are usually 60 cycles
and many harmonics.  In most cases
some trick giving partial hum buck-
ing is used for reasons of economy. The
most universal stunt is to use a hum-
bucking coil wound around the tield
coil of the speaker and connected in
series with the voice coil. (Note Fig.
5.)  Another scheme uses a copper
slug, or shading ring around the field
coil. this being particularly etfective
against a-f ripple generated in the
battery circuit of auto sets. (See I7ig.

6.) A-c, d-¢ sets, using a hali-wave
rectiner which generates a 60-cycle

ripple, have a greater hum problem. In
small receivers the speaker doesn't re-
produce bass notes so not much funda-
mental hum gets through. P-m speak-
ers have the one disadvantage that a
number of these hum reducing ideas
cannot be used.

Hum Neutralization

Fig. 7 shows a method of hum neu-
tralizing using a tapped choke or step-
up autotransformer with a  small
trimmer condenser coupling the anti-
hum voltage into the first a-f grid cir-
cuit. Fig. 8 shiows a newer stunt that
is particularly effective. delivering anti-
hum voltage to the power tube cathode.
Being extremely simple, Service Men
should be able to apply it where costs
must be kept down.

Degeneration offers a means of reduc-
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Output transf.

Fig. 5. {Above). A hum-bucking coil

wound around the speaker field coil is

a popular method used to
hum voltages.

neutralize

Shading ring
\i Voice

i

Output transf.

Field

Fig. 6. A copper shading ring around
the field coil of auto-set speakers is some-
times used to reduce a-f ripple.

ing hum from all sources as well as
improving quality but substantial gain
must be sacrificed to do a good job.
This usually calls for an additional a-f
stage. Degeuneration circuits are shown
almost every month in SERVICE so we

won’t duplicate these here.

The hum output from a given filter
is proportional to the load current or,
conversely, larger filter components are
required for a given wmount of hum
voltage as the load increases because
more stored energy is demanded. This
energy comes from the charge in the
condensers and the magnetic held of
the chokes, if any. A push-pull output
stage can take a great deal more ripple
than a single-ended stage because the
hum is neutralized by the bucking action
in the primary of the output trans-
former.

Filaments and Heaters

Tn flament tyvpe tubes the grid and
plate returns must bhe brought to the
electrical center of the flament by
means of a center-tap on the hlament
transformer or a potentiometer. Early
a-c sets all had adjustable potentiometers
and these were often quite critical.
Since substantial hum results from a-c
on a filament type tube, only power
tubes where the ratio of signal voltage
to huin voltage is veryv large are of this
type.  In heater types. both the mag-
netic and electrostatic fields of the
heater influence the plate curvent. In
the manufacture of heater type tubes
the heater is kept well below the cathode
to give sufticiem shielding to lick the
static effect. The use of very narrow
loops or a double spiral, wound non-
inductive for the heater element, mini-
mizes the external magnetic held.

Certain oscillator tubes when operat-
ing on short-wave bands tend to in-
troduce hum on the carrier, modulating
the signal with 60 cycles. This effect
is proportional to frequency and is par-
ticularly noticeable when the cathode
operates above ground, as in electron-
coupled oscillators in comniunication re-
cetvers or cathode feedback circuits
conmmon in many new receivers. One
cure is to by-pass hoth heater leads to
ground. Another is to replace the tube!

One method of reducing heater hum
in microphone preamplifiers is to run

(Continued on page 29)

Fig. 7. Hum neutralization may be accom-
plished through the introduction of anti-
hum voltages, by means fo an autotrans-

former and trimmer cordenser, at the
first a-f grid.
2-30 Mmf‘d.\‘*l
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CIRCUITS

See Front Cover

By HENRY HOWARD

Fig. I.

other for f-m.

NEw trend in dials is appearing,
A due probably to the growing popu-

larity of band spread of the short-
wave bands. Short wave performance
alone has been selling many sets lately so
it is natural that the manufacturers cater
to these consumers. Band spreading adds
so many new tuning ranges that it is
expedient to use a double dial, one part
heing for band spread ranges alane. The
Philco 41-788T is an 1l-tube super-
heterodyne with eight tuning bands.
Two vertical dials are used. (See Fig.
1.) The left group of three contain the
broadcast and two short-wave hands in
the usual manner. The five short-wave
spread bands operate separately on the
right side. The spreading ratio is 20
to 1.

Freed-Eiseman uses a similar double-
dial arrangement (as do severul other
manufacturers) on their f-m, a-m re-
ceiver combinations. Oue dial is used
for f-m and the other for a-m with
separate tuning elements for each mode
of operation, the band switch selects the
one desired.

G. E. J629

The G. E. Model J629 is a six tube
a-c receiver incorporating a combina-
tion phonograph and recorder. No

Fig. 3. Capacity antenna coupling is used
in the Belmont 579 auto-radio set.

r:7 6SAT
Coil
250,000
Ohms
(o} ] “V‘

Adj. Ant.
trimmer

To AVC

-

A trend toward the use of dual vertical dials, as shown
in the Philco 41-788T to the right, is evidenced in the 194l
models, On all-wave sets the extra dial is used for band spread
tuning; on f-m combinations one dial is used for a-m and the

power transformer is used; the set is
wired like an a-c, d-c job, except for
the phonograph motor. (See front
cover.) The audio end consists of a
6Q7GT feeding a 6J5GT second stage
which feeds the 25L.6GT beam-power

To ext. 6SA7 |
ant. 1st DET.
DsC

A

o rrsTsTTeT 0

Fig. 2. Ward’s Airline Model 04WG614
shorts the loop with a 300-mfd condenser
for short-wave operation. An antenna
coil with a foil antenna is used instead.

output stage. All four inputs (radio,
phonograpl, radio recording and micro-
phone recording) are fed to the 6Q7GT
grid by means of the audio switch. The
full amplifving facilities are really only
needed, however, in the case of micro-
phone recording where the 6Q7GT func-
tions as the usual pre-amplifier. The
second stage is unusual in that cathode
degeneration is furnished from a spe-
ial winding on the output transformer.
In both recording positions the speaker
is muted and the voice-coil winding of
the output transformer is connected to
a second matching transformer which
steps up the voice-coil voltage to drive
the crvstal cutter. A load resistor is
shunted across the primary of this step-

wwwamericanradiohistorv.com.

up transformer for matching or equaliz-

ing.

Airline 04WG614

Wards Airline Model 04WG614 is a
6-tube, 2-band, a-c set with record
player and loop for broadcast reception.
IFor short-wave reception the loop is in-
operative because it is shunted with a
300-mmfd by-pass condenser. Instead,
an antenna coil is switched in for use
with a foil antenna plus an optional ex-
ternal antenna. With the band switch
in phono position, the 6SA7 modulator
erid is left disconnected from the input
circuits to prevent signals leaking
through. (See Fig. 2.)

Silvertone 5771

Sear’s Silvertone 5771 is a 7-tube a-c
phonograph combination using 12- and
35-volt tubes running from a 35-volt
filament winding on the power trans-
former. Although this set covers one
hand only, a loop loading coil of high
Q is used. This causes some loss In
input voltage but, because of the high
Q. this isn’t serious. The advantages
gained are greater selectivity and
greater frequency range for a given
size tuning condenser.

Auto Sets

Belmont Model 579 auto set shown in
Fig. 3 has a novel antenna coupling
svstem using capacity coupling. The
antenna voltage appears across an ad-
justable antenna trimmer condenser, C.
connected to the low side of the an-
tenna or grid coil.  Philco’s Ford-
Mercury Model F1840 has a roto-
selector set up for five stations having
permeability tuned antenna and oscil-
lator circuits.

Truetone D1090

Truetone Model D1090 6-tube auto
receiver besides having an unusual tube
lineup (6SK7, r-f; 6SA7, oscillator-
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Fig. 7. Motorola 22A wireless record

player employs a 6SK7GT as a suppressor

modulated oscillator and a 6J5GT as
rectifier.

converter; 6B8G, i-f, detector and avc;
6SK7, first a-f; 6KO6G, driver; and
6N7G, Class B output) uses the 6B8G
as a combination i-f and second de-
tector together with the usual avc func-
tions. (See Fig. 4.) A local-distance
switch is provided which cuts in a 750-
ohm cathode resistor in the 6BSG stage.
An 0.02-mfd condenser shunts this re-
sistor in the local position.

Wave Traps

Many manufacturers have used loop
sets with r-f stages in which the r-f
stage is coupled to the converter
aperiodically. Since selectivity is thereby
reduced, an i-f wave trap is inserted
somewhere between the r-f tube and
converter grid. In Clarion’s Model
1-61C, the wave trap (shunt connected)
is inserted in the cathode circuit of the
r-f stage, from cathode to ground. Here,
the electrostatic field is greatly reduced
because one end is grounded; also, there
are no complicating circuit elements
such as are present in the plate circuit.
In the Stromberg-Carlson Series 520,
the wave trap appears hetween the
modulator grid and ground, series con-
nected. The converter input is untuned
except that, instead of the usual straight
resistance coupling, an equalizer circuit
is used which probably serves to equal-
ize the sensitivity at the high and low
ends of the tuning range. Note the
plate choke in the r-f amplifier shunted
by 10,000 ohmis which prevents sharp
peaking—Fig. 5. Both the short-wave
and broadcast loops in this set are con-
nected by plugs. Degeneration s also
featured in the form of a 1.5-meg re-
sistor connected between the O6VOGT
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output plate and the 6SQ7 tirst audio
plate.

In the Emerson model EGJ335, a
6-tube a-c, d-c set, an antenna plate is
used for short-wave reception while the

)|
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Fig. 4. Truetone D1090 utilizes a 6B8G
as a combination i-f and second de-
tector stage.

loop and plate are both connected for
the broadcast band. The arrangements
made for an external aerial include a
wave trap. In this receiver a 6U3 eye
is operated on only part of the developed
ave voltage.

Wards Model 04WG731, a 2-band.
7-tube a-¢, d-¢ joh, uses two i-f stages
resistance coupled, a 6L5G connected as
a diode second detector and p-m speaker.
For 25 cycle use, a filter choke re-
places a resistor used as a series filter
clement and an additional 35-mfd con-
denser is shunted across the filter out-
put.

Recorders

The 7-tube Silvertone Model 5731

and 5761 uses an output transformer
having an extended primary winding
in auto-transformer style for stepping
up the output voltage to match the
crystal cutter. (See Fig. 6.) The usual
low-impedance secondary is present for
operating the voice coil. A separate
6Q7G is used as microphone amplifier
and a 6US eve serves as a tuning and
recording level indicator.

A neon lamp overload indicator is
featured in the Admiral K7 radio re-
corder. In recording, this lamp flashes
only occasionally when the level is
properly set.

Ward’s Airline Model 04]P399D is
a record maker and p-a svstem with
automatic record changer and is (de-
signed as accessory equipmient to several
Ward’s radio phonograph chassis. It
contains two 6SJ7s connected as pen-
todes in a pre-amplifier. The plate of
the second tube is fed to the radio
chassis through 0.1 meg and 0.05 mid.
The volume control for the mike is in
the second tube’s grid. \We note a mag-
netic pickup in a 4-tube t-r-f phono-
graph, Silvertone Model 5741 of Sears.

The Warwick Troubador Models
1-430 to 439 battery sets have a neon
battery  life indicator which Hashes
rapidly on a new B battery, gradually
petering out to a very slow rate when
the battery is dead. The lamp is con-
nected in series with a 2.2-meg resistor
across the 90-volt B battery, and is hy-
passed with a 0.05-mfd condenser.

Other Models

The Motorola 227 is a wireless rec-
crd plaver that employs a 6SK7GT as a
suppressor-modulated oscillator and a
6J5GT as rectifier.  (See Fig. 7.) The
miniature transmitter is entirely a-c
operated and employs a small low-
voltage power transformer with a half-
wave winding. Models 23RC and
23RCW feature the same circuit but
provide automatic record changing fa-
cilities,

In the Wells Gardner Series 6B10
three-way hatterv sets five 50-ma
tubes are used in series in all modes of

Fig. 5(a). Clarion 1-61C has a wave trap
connected in the cathode circuit of the

r-f amplifier.
6SKT7- . A
R-F AMP. -
| |
455 .006
Kc.




operation. A 9-volt A battery 1s re-
quired. With series operation using
such low drain tubes it is always hard
to properly proportion the filament
voltage hecause of plate currents tlow-
ing in different amounts depending
upon the position from ground which a
tube occupies. The only real solution
is to arrange shunts to even up matters

after all flament returns have been
placed in the best manner. Such shunts
have heen used in this receiver. An

economizer is also provided which cuts
the A voltage when the battery is new.
(See Fig. 8.)

Sears Rochuck has two power units
available for operating 6-volt battery
sets with vibrator and 2- to 3-volt bat-
tery sets with B supply. The units
operate from 30-60 cycle line. On ac-
count of different basic designs in vi-
brator sets, Sears has had to provide
two separate 6-volt supplies, one well fil-
tered for the tube heaters and the other
with less filtering, for the vibrator only.
Of course, a ripple in the vibrator sup-
ply doesn’t do any harm. This supply
is called a “Powr Shiftr” and bears the
Silvertone Model 4709. The other
model, 4708, has a power transformer
with a 23Z6GT rectifier and a voltage
divider with four taps. Both models
use full-wave copper sulfide rectifiers
for the low voltages. The 3-volt supply
is well filtered with two pi sections and
is provided with a rheostat with slotted
shaft for adjustment. Maximum drain
is 670 ma. The high tap on the B sup-
uly is 135 volts at 28 ma max. An in-
teresting feature of sulfide rectifiers is
the fact that they become inactive if not
used for long periods of time (4 months
or more). They may be restored to
normal operation by simply shorting
their output for a few minutes. This
apparently does no harm, the units be-

Fig. 5{b). Stromberg Carlson 520 con-

nects the wave trap between modulator
grid and ground.
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LINCOLN ZEPHYR PHILCO L1760, L1761

Ignition interference: (Also see Ford and
Mercury Philco Model F1740.) 1f motor
interference is experienced when using the
rear deck lid aerial on Lincoln Zephyr radio
installations, it can be greatly reduced by
grounding the aerial lead further up the A
pillar. This can be done as follows:

1) Remove the left hand sun visor from
the car and fish the aerial lead out through
the hole behind the visor mounting. Re-

Elect.-4->

Output
transf.

OUTPUT

Q0Q00000

i} —U0000)

500,000
Oh

To Sw. for voice coil €————
To Sw. for cutter head €——

Fig. 6. The primary winding is extended
to match the recorder in the Silvertone
Models 5731 and 5761,

move the cotton braid from the shielding
and solder a short pigtail to the shielding.
Pull the aerial lead as far back as it will
go. This can be done by pulling the lead
tight where it emerges from the body in
the trunk compartment. Ground the pigtail
under the visor mounting screw.

2) In some cases when the lead is
grounded in this manner, it 1s advisable
to remove both condensers from the dis-
tributor. Fuasten one of these condensers
under the same screw that holds the A lead
condenser on the relay. Conuect the lead
to the center terminal of the coil resistor.
Renmove the A lead from the left terminal of
the cut-out and connect it to the right
terminal. The condenser lead remains in
the same position,

3) It is usually advantageous to ground
the muffler tail pipe to the frame of the
car at a point back of the gas tank.

1) Interference can often he eliminated

quires shunt resistors to take care of the
plate currents which return through these
paths.

by dressing the A lead straight out irom
the radio and parallel to the instrument
hoard, so that the short end of the lead
from the fuse block with the fuse housing
in it, is at right angles to the dash.

5) Onsome cars where a hot air heater is
used, it has been found heipful to remove
and shield the low voltage wire or switch
wires from the high tension manifolds.

Due to the characteristics of some cars,
it may not be possible to reduce the motor
interference to a minimum, using the rear
deck lid aerial, and therefore it may be
necessary to install a Il.incoln Zephyr cowl
aerial.

In some particular stubborn cases of
motor interference it may he necessary to
use spark plug resistors.

On the Lincoln Zephyr convertible, it
may be necessary to ground the shield on
the aerial lead, in the hack of the car.
The ground connection should be made on
the floor, just in back of the front seat.

RCA K62, K82, T56, Té65

Service notes: For schematic diagrams and
alignment data, refer to service notes for
corresponding previous models, as follows:

Model T56 (RC418), refer to Model
T55.

Model K62 (RC415B), refer to loop-
tvpe Ko,

Model T65 (RC416), refer to Model T64.

Model K82 (RC415C), refer to loop-
type K80.

WELLS GARDNER 1A29

Distortion: Reference is made to a distor-
tion in this model which manifests itself as
a rasping sound and is heard on a signal
of moderate volume. This may be an over-
load condition caused by a signal of high
modulation.

It can be corrected by changing the sig-
nal diode-load resistor (R19) from 250,000
ohms.

WELLS GARDNER 6A43-1, 6A43-3, 619,
621, 621NI, 04WGH14

Ium due to reversed speaker plug connec-
tions: In a few cases in the first shipments
of this model, some of the speakers had
reversed green lead and brown lead con-
nections at the speaker plug. Ii hum is
encountered, check these connections.
The brown lead should be connected to
the plate and the green lead to the B plus.
J. K. Rosc. Service Manager
WELLS-GarRDNER & CoMPANY
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LITTLE imagination can often go
a long way in business and per-
haps nowhere is this more true

than in the p-a installation field. It is
one thing to sell a conventional sound
installation—but quite another to tinc-
ture the sale with the kind of imagina-
tion that converts it from the conven-
tional to the “specialty” cliss—at a pro-
portionately higher price.

Industrial Sound

An excellent example of this sort of
thinking is found in an installation
made by sound specialist Sanford Miller
of Brooklyn, N. Y, in the plant of the
Acme Quilting Company of that same
borough.

The requirement was for a paging
svstem which would enable executives
to be quickly located when away from
their desks. In a plant the size of this
one, and with the high noise level ex-
isting in many parts of it, such a svstem
represents a sale of welcome propor-
tions—even without imagination. It in-
volves a large number of speakers and
an amplifier of proportionate power.

But Miller’s thoughts went bevond
this. As a result he wound up with an
installation that served as a call svs-
tem, a factory whistle and a gong svs-
tem, all in one. Moreover it was auto-
matic to the extent that it turned itself
on in the morning, off at night. and
idled along with only filament voltage
applied except when in actual service.
This meant the addition of considerable
extra equipment over and above that
which would have been required for a
conventional paging system. But this
extra expensc was fully justified in the
eves of the plant owner by the wider
utility of the system, and by the sav-
ings i power as well as wear and tear
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Fig. |. Although this
industrial installation
seems quite ordinary,
Soundman Sanford
Miller of Brooklyn,
N. Y., converted it
to the "Specialty"
class and made a
handsome additional

profit.

on the equipment which the automatic
features provided.

In designing the system Miller had
the collaboration of the Clarion en-
gineers and was able to profit from their
more extensive experience with auto-
matic controls and other equipment and
layout features. (And it might be added
here that sound men in general could
profit by taking fuller advantage of
the engineering cooperation offered by
the manufacturers of sound equipment.)

The system makes use of ten speak-
ers; a Clarion Model A77K fifty-watt

UND
DEAS

By S. GORDON TAYLOR

to provide most efficient sound distribu-
tion. In the larger open areas chan-
delier type baffles were used to project
sound in a flat, circular pattern, pro-
viding wide direct coverage at high
level with minimum reflection from ceil-
ings and walls. In other locations cen-
trally placed 12-in dynamics, with 2-way
flare baffles, provide forward and back-

ward coverage appropriate for long
narrow areas. In the relatively quiet
and smaller shipping and receiving

rooms 8-in dynamics in standard wall
baffles were ample.

All speakers operate from a single
200-ohm line but instead of resorting
to complicated and ofttimes wasteful
pads to regulate the volume level in the
different locations this is accomplished
through the simple expedient of un-
balanced loading. Because the group as
a whole provides the proper 200-ohm
load, this unbalance has no undesirable
effect on the proper functioning of the
amplifier but it does permit the deliv-
ery of different power values to the
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hooster amplitier, with special dual- Fig. 2. Unbalanced impedances are used

audio tone generator built in; an auto-
matic control clock and relay system;
and a high-level microphone with push-
to-talk stand. (See Fig. 1.)

The wide variety of conditions en-
countered in different parts of the plant
made the use of several different types
of speaker mountings desirable in order

to obtain the desired volume level at

each speaker. Since the overall impedance

properly matches that of the line no dis-
tortion is introduced.

different speakers. The details of the

speaker circuit are shown in Fig. 2.
Although the A77K amplifier is one

of the booster type and is normally pre-



ceded by a preamplifier, such is not
necessary in this instance. The micro-
phone employed (American D6 crystal)
has an output of —38 db and is there-
fore capable of working directly into
the amplifier input. The audio oscilla-
tor output is likewise sufficiently high
to do this.

The audio oscillator built into this
amplifier is capable of supplying either
of two tones. One of these, fed through
the amplifier-speaker system serves the
same purpose as the old-time factory
whistle—a signal for starting and quit-
ting work. The other serves as a pre-
liminary warning and is sounded 5 min-
utes before the other. This second one
is also used as the signal for fire drills,
as a fire alarm and for any other emer-
gency that may arise. For this latter
purpose a code, known to all executives,
is employed.

The automatic features of the sys-
tem are sufficiently unusual to be of in-
terest. An automatic time clock operates
two relays. One of these trips on at
745 am., applving power to the fila-
ments, leaving it on all day then auto-
matically kicking out again in the eve-
ning. The other circuit controls the
plate supply to the amplifier and the
audio oscillator time signal. This is
set to close the circuits momentarily
at 8 am,, noon, 1 p.m. and 5 p.m., al-
lowing a 5-second blast of the “whistle.”

Aside from these four intervals, the
high-voltage supply to the amplifier is

Fig. 4. The Nohl Diving Bell takes sight-
seers underneath the surtace of the crys-
tal-clear waters of Silver Springs, Florida.

applied only when the amplifier is in
actual use. When the telephone opera-
tor desires to page someone in the plant
she first presses the push-to-talk hutton

I it

Fig. 3. Down the
hatch!
down through the

Looking

conning tower of
the Nohl Diving
Bell, Silver
Springs, Florida.
An attendant is
seen with the
microphone
through which,
with its
ated
his voice is car-
ried to loud-

speakers mount-

associ-

amplifier,

ed on the shore.
The public can
listen-in to the
attendant's

ning description

run-

of the submarine

scenery.

on the mike stand to close the plate
supply circuit. Or when the fire alarm
or emergency tone are to bhe sounded
there is a special lock switch, the key
for which is in the possession of the
plant foreman, which must first be
turned on to apply the plate voltage.
Then the desired signal is sounded by
means of a push-button, manually opera-
ted.

It could be argued that these auto-
matic operations performed by the clock
could be readily performed by some-
one assigned for that purpose. But
where the human element is involved
that is always the chance of a slip-up.
A single slip at starting time might
readily cost more than the entire in-
vestment represented by the automatic
control system.

This was imagination applied Dby
Miller—to his own profit and to the
complete satisfaction of his client.

Submarine Sound

One of the most novel sound applica-
tions on record is found in the system
installed in the Nohl submarine diving
hell (see Fig. 3) at Silver Springs,
Fla. Here the voice of the attendant is
brought from the depths of a lake to
speakers on shore where it is repro-
duced for the benefit of those who have
gathered there to watch the diving
operations, ov are perhaps awaiting
their turn to go down in the bell—for
its purpose is to carry sightseers down

www.americanradiohistorv com.

into what is said to be one of the clear-
est and scenically most beautiful bodies
of water in the world.

With passengers stationed at its four-
teen windows (See Fig. 4) the accom-
panying attendant describes the inter-
esting points of the dive and it is this
description that is picked up by a near-
by microphone and carried up to those
on shore. This bell is a huge affair,
weighing some twenty tons and equipped
with air conditioning, its own electric
driving power, an elevator which low-
ers the hoarding passengers down into
the body of the device from the over-
head conning tower, the sound equip-
ment and even a telephone.

The most novel feature of the in-
stallation, aside irom its unique pur-
pose, is the means used for completing
the sound svstem circuit to the shore,
through hundreds of feet of intervening
witer,

A submarine cable, with sufhcient
slack to permit the necessary move-
ment of the bell, was necessary any-
way to provide the 110-volt a-c supply
to drive the hell’s electrical equipment,
and a telephone circuit. Te include the
extra circuits for the speaker svstem
when ordering this cable did not in-
volve much additional ditheulty or ex-
pense.

This cable is 500-feet long and con-
sists of four pairs of wires—one for the
a-c supply, one for the telephone, one

1
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for the speaker voice currents and the
fourth for the speaker-tield supply. The
dependability of this type of underwater
connection is evidenced by the fact that
to date the bell has made over 2000
dives in this location without a single
failure of the electrical or sound sys-
tems.

The sound equipment itself consists
of a Lafayvette Model 261 amplifier,
crystal microphone and separate record
player unit, all located in the bell. This
cquipment dates back to the days when
amplifiers supplied the field excitation
for dvnamic speakers, two of which,
permanently mounted ashore, constitute
the output equipment for this system.
It is of incidental interest that although
this equipment has been in this tropical
submarine service ior close to three
vears it is still going strong despite
the climate and dampness.

Dollars in Music Boxes

With the public as sound conscious
as it is today the problem of finding
new advertising  applications utilizing
public address equipment is becoming
a dithcult one. But Temple Sound, of
the Bronx, N. Y. an organization of
sound specialists under the management
of Al Gurmann, recently hit upon an
idea that worked out very successfully
and is suggestive of wide possibilities
for both rental and sales applications.

The stunt, illustrated in Fig. 5, con-
sisted of utilizing a tiny music box with
a contact mike attached to reproduce
the melodious tinkling of the instru-
ment  through speakers mounted both
inside and outside the store where it
was installed. There is definite atten-
tion-attracting novelty in the music of
these boxes—especially as the public is
unaccustonted to hearing it at anything
but the very low volume as produced
bv the box itself. This was fully dem-
onstrated i the large mnumber of

12 o

SERVICE, JANUARY, 194|

Fig. 5. Just a little old music box, but

with its output picked up by a contact

mike and reproduced through an am-

plifier outside the store it attracted a

good deal of attention to this display
window.

passers-by who were attracted to the
haberdashery display window where
this installation was made.

Such installations are most practical
on a rental basis because their novelty
is likely to wear off after a week or
two in one location. The equipment re-
quired will, of course, vary some with
the location and purpose for which it
is used. In this particular installation
a little 6-watt amplifier with two speak-
ers proved adequate, the Amperite Type
SKH contact mike feeding directly into
the high-impedance microphone input.

This nmusic box idea offers another
illustration of the versatility of contact
niikes. Such a4 combination might well
he made a part of the scund equipment
of many bands and orchestras, inject-
ing a few strains of its output here and
there as a novelty effect during the
regular program, occasionally during
the intermissions between dances, and
so on. LEven to a traveling band the
addition of this equipment to an exist-
ing sound svstem would introduce no
complications as the music box, with
contact mike attached, need not be more
than a few inches square. If the music
hox is clectrically operated its size will
he somewhat greater, although still quite
small.

Then, tuo, the combination can he
worked into the phono input of radio
sets to provide intevesting variety in
the broadcast or recorded programs used
as 2 musical Dbackground in many
restaurants. Even where the audio sys-
tem of the radio set does not provide
high gain it is still possible to use the
music box by substituting a type KR

high-output contact unit for the SKH
type.

It is true that the uunit sale value of
these accessories may not be very large,
still every incidental item that can be
sold as a part of a sound system, or as
a follow-up on previous sound system
sales, helps to swell the total income
and is not to be overlooked.

NOISY AMPLIFIERS

I.L high-gain amplifiers are inher-
A ently noisy; the amount of the noise

produced being partially dependent
upon the excellence ot the components used
in the amplifier.

One of the most prolific sources of noise
is due to the high value of resistors em-
ploved in the input stage. All resistors of
high value are potentially capable of pro-
ducing noise, for it must be remembered
that even a relatively small random mo-
tion of electrons will result in appreciable
noise voltages in resistors of this large
magnitude.

The next time that you have to service
a high-gain amplifier it would be well to
replace the resistors which are present
with  special noise-tested resistors, Al-
though noise-tested resistors cost some-
what more than ordinary ones, the reduc-
tion in the output noise of the amplifier is
usually sufficiently great as to make this
price differential of relatively small signifi-
cance. Since the input stage of a high-gain
amplifier is usually a pentode, the resistors
to be replaced, in order of decreasing im-
portance, are the input grid-leak, the plate
load resistor, and the screen-grid dropping
resistor. Although all three of these loca-
tions require only fractional wattage re-
sistors, it is advisable, nevertheless, to em-
ploy noise-tested resistors of the one-watt
type, in order to minimize the effects of
surface leakage, for we must remember
that surface leakage, which is due to dust
and moisture, is variable in character and
is, therefore, also a potential source of
noise. D. B.

LOOP RECEIVERS

Police and amateur interference: The im-
age frequency response of loop receivers
is inherently somewhat greater than that
of receivers employing conventional antenna
circuits. In general, the difference does not
account for abnormal interference from sta-
tions operating in the image range (1,450
ke—2,500 ke). It is likely, however, that
occasional cases occur where this condition
will cause complaint. It is recommended
that the following treatment be used.

(1) See that loop circuit is precisely
aligned, with chassis and loop in cabinet, as
directed by service notes.

(2) Revolve loop to position which mini-
mizes response from undesired or inter-
fering signals.

(3) Shift i-f up or down by 10 kc, if
interference is on one station only. )

(4) Try using an external antenna. This
provides considerable attenuation in the im-
age range. Use a wave trap with this
antenna, if found beneficial.

(5) Try grounding receiver, or installing
a line filter, if interfering signals appear to
be introduced by the power supply.

A wave trap associated with the loop
or loop stage is not practical due to its
effect on tracking.



Formula for
S UCCES S,

By D. H THOMPSON

D. H. Thompson's radio shop in Pecatonica,
a good living
throughout the year. He has a regular formula
to which he attributes his success.
ontlined below.

Hlinois, provides Tam with

are

STARTED satisfying my thirst for a
Iknowledge of radio {fundamentals

back in 1921 by building a crystal
set. Much spare time in the next two
years was spent in trying out prac-
tically every popular circuit of the day.
A study of text books plus a corre-
spondence course added greatly to my
knowledge of basic radio theory. In
1924 T started installing and servicing
sets for a friend who sold Atwater
Kent and Crosley receivers. I also did
whatever other repair work that I was
able to obtain from friends and neigh-
bors.

I established a shop in an out of the
way place, over a garage. To increase
the revenue in this unfrequented loca-
tion, I planned newspaper advertising
carefully and supplemented that with
direct mail literature. This proved a
great help and I remained for a time
at the poor location where the rent was
low.

.

N

The steps

Aided by knowledge, gained from a
correspondence school course in adver-
tising, I started 1928 with a very dei-
inite advertising plan:

1) All advertising was to c¢mphasize
reliability of merchandise sold and ser-
vice rendered.

2) All service advertising was to em-
phasize the slogan “Iixperience Counts.”

3) Timely advertisements were to be
used prior to all major broadcasts of
Political Conventions, World Series
Games, Prize Fights, Elections, etc.;
pointing out the advisability of having
the set put in order before the last min-
ute rush-—insuring perfect reception of
the event, etc.

The "Radiogram" was always a regular

feature of Thompson's direct mail cam-

paign for more business. He prints it
himself on a small hand press.

[

T bese batteries are fully
guaranteed against defects
in materials orin work man.
ship, and we make pompt
adjustment or replacement
onany that prove defeetive,

D. H. THOMPSON

Your Radlu Doctor'"

D. H. THOMPSON'S

RADIOGRAM

JANUARY - FEBRUARY - 1938

TIMES HAVE CHANGED

l BY DE WITTH. THOMPSON

When the nights are crisp an’ cold,
When the winter winds are blowin’,
An' the snows a pillin’ high—

Is it not & ** glorlous feelin*' '"

To sit at home, an’ ls'n

To programs from afar?

Taint like the ** good ol' days*’

We 've hear'd so much about.
Them, were the days of isolation
Frem all the world without,

But now, there ‘s music {n th’ air,
An’ pews, an’ plays an’ markets too,
From almost everywhere.

My business policy, as set forth in a
mimiographed direct-mail hulletin was:

“To render prompt, reliable and
efficient service to radio owners at
a reasonable cost, and to sell only
reliable merchandise  of  proven
merit.”

That summer. I secured a small print-
ing press and in my spare time issued
a little four page bulletin as direct-mail
advertising. It was a lot of work, hut
it was good training too.

In August 1929, T moved into my
present location in the heart of the busi-
ness district: with a well constructed
service bench and test panel, right up
front where it could he seen by all who
entered the store.

From time to time, new equipment
has been added and old equipment re-
arranged, as occasion demanded ; but the
bench still occupies its prominent place
up front. I am a firm believer that it
is good sales psychology to have it
where 1t can be seen, and to keep it
looking bright and shiny; also to let the
public know that you are keeping
abreast of the times, in rendering them
the best possible service.

Selection of suitable side-lines can
add materially to the profitable opera-
tion of the business. Those which pro-
duce repeat business are the most de-
sirable.

I have found Kodaks, films and fin-
ishing (with the finishing done by a
commercial finishing plant) a profitable
side-line that reaches its peak in the
suramer months, when radio work is a
bit more slack.

Appliances might be a good side-line
for some, but in my locality; they turn-
over too slowly for the amount of money
invested. Therefore, I have dropped
them in favor of lower priced, faster
moving items.

(Continued on page 22)
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CHECKING CONDENSERS

rately is the aim of every Service

Man, particularly  today when
service job turnover has become so es-
sential an income factor in the busy
service shop. Recognizing this all-im-
portant need, manufacturers have co-
operated by developing and manufac-
turing quick service instruments. Con-
denser manufacturers have also been
active in this respect, offering an in-
teresting variety of instruments that
serve many purposes. One of the most
recent of these test units enables the
Service Man to probe into an unusually
wide assortment of dithculties. It is
the Solar QCA condenser analyzer that
indicates leakage, insulation resistance,
radio frequency impedance, power fac-
tor, capacities, and in addition atfords
a dynamic check for shorts, opens and
ntermittents.

l OCATING trouble quickly and accu-

This novel unit, incorporating popu-
lar  “quick-check” features, works
equally well whether the condenser is
fully connected in the circuit, or has
one or both leads disconnected, or even
if the condenser is shunted bv an in-
ductance or resistance.

A balanced oscillator circuit, actuat-

By LEWIS WINNER

ing a 6ES5, affords a history as to the
quality of the condenser. This circuit
is so tuned, that when disturbed by a
capacitance across the test leads, the
particular condition of the condenser
desired, may he known.

As an example of operation, let us
take a 0.02-mid paper tubular condenser
and test it for its effectiveness as to
capacity, and its goodness as a con-
denser itself. With no capacitance con-
nected across the test leads and the
power on (110 volts, 50 to 60 cycles
or 110, 165, 240 volts, 25 to 60 cycles),
the eye shadow will be 90°. When we
place the test leads across the con-
denser, the eye shadow will be reduced
to practically closing, if it 1s okay.
However, if the condenser were open,
or had a high r-f nnpedance, the eye
would remain in its 90° position. There-
fore, we now know that the condeuser
is not open, and that it has a low r-f
nupedance. [t still may have a short.
To test for shorts, we slide a switch
located next to the letter 1I. This is

Fig. I. Solar's QCA is an all around
capacitor tester designed for quick
checking.

ot

7
o8 Rj; 50.000w  Cg .0001 MFD
Sey Rys 3000w Cio .02 MFD.
L AP Rig 25,000w  Cy B MFO,
Ry7 270 w Cip v

665/6us 252667
)
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necessary because the condenser under
test is above 0.003 mfd. If there is no
short, the eye will close completely. If
there is a short, the eyve shadow wiil re-
turn to its 90° position.

The question of r-f impedance in con-
densers is quite important. As we know,
a condenser, particularly an electrolytic
with a high r-i impedance, when used
in a filter circuit may cause oscillation.
An accurate check with this new in-
strument will locate such difficulties
and quickly indicate which condensers
must be replaced.

For the quantitative determination of
the capacity of a condenser, the \Vien
bridge portion of this analyzer is
brought into play. To actually select a
capacity value on the instrument, the
selector knob in the multiplier portion
of the circuit is rotated to, let us say,
the fArst position. The large knob in the
bridge circuit is also rotated to a se-
lected position. If the condenser un-
der test is 0.1 mid, the eve will open at
extreme left, showing that the capacitor
under test is less than 0.1 mid. There-
fore, the next step 1s to turn the selec-
tor knob to 0.01, and again rotate the
large bridge knob, until a halance is
obtained. This balanced condition will
become evident when the eye opens at
a specific reading on the scale. If no
balance is obtained, except at open, on
positions 0.01 or 0.0001, the condenser
under test is open. This instrument will
test from 0.00002 mid to 70 mid, in
three ranges from 0.00002 mifd to 0.002
mfd, 0.002 mfd to 0.2 mfd, and 0.2 mfd
to 70 mid.

Leakage tests, another important
function of this new device, can be
made for micas, silver micas, trimmers,
electrolytics, wets, paper and oil con-
densers. In I7ig. 3 is shown that por-
tion of the circuit in the analyzer af-
fording this measurement. The 6G5 is
biased by R3. The eye is kept closed
with a condenser across the input ter-
minals. When a condenser is placed
across the red and black terminals, ob-
serving polarity, the condenser is placed



across the voltages selected (working
voltages of condenser only) and thus
the circuit is completed. A current will
pass through R2, placing a positive bias
on the triode amplitier 6G5. This will
cause the eve to open. The degree
of the opening will depend on the de-
gree of the leakage. For instance,
if the eve closes, the leakage is less
than 2.5 milliamperes. Iif the eye
remains slightly open or from 1/16-in
opening to the point where the cve
just closes, the leakage current will be
from 2.5 to 3.5 milliamperes. If the eye
opens more than 1/16-in, then the leak-
age current is greater than 3.5 milliam-
peres and the condenser should be re-
placed. The time required for the leak-
age to drop within acceptance limits de-
pends upon the length of time the ca-
pacitance has been out oi service. Elec-
trolytic condensers which have heen out
of service for long periods of time may
require 20 to 30 minutes for the leak-
age to drop below the required value,
or for the shadow angle to come to rest.

In Fig. 4 is illustrated the circuit of
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Figs. 2, 3, 4 and 5 (from top to bottom).
ustrating the Wien bridge, the leak-
age test circuit, insulation test circuit
and the quick-check circuit of the QCA

analyzer.

the insulation resistance test portion of
the QCA. The difference hetween this
circuit and the leakage circuit lies in
the difference of the value of R1 and
R2. This change is necessary to adjust
for the proper current limits. The indi-
cation of quality is given directly by the
electron ray tube. On low capacity
units, like mica condensers, the reading

" insulation

n i I

Fig. 6. The QCA
can be used to
check condensers
without discon-
necting them
from their re-
ceiver circuits, |+
is said to work
equally well
whether the con-
denser under test
is disconnected
or if it is shunted
by an inductance
or resistance. A
balanced oscilla-
tor circuit is used
with a 6E5 as

visual indicator.

Hnnn i

can be taken almost immediately. On
high capacity units, it will be necessary
to wait until the condenser becomes
charged before the results are taken.
This takes about one minute for a
1-mfd condenser. All condensers are
checked for insulation resistance at 300-
volts d-c. If the eye closes completely on
test, the insulation resistance is greater
than 150 megohms. If the eve is
slightly opened, or from 1/16-in to the
point where the eye just closes, the in-
sulation resistance will be somewhere
between 100 to 150 megohms. [f the
eve opens more than 1/16-in, then the
resistance is less than 100
megohms, and the condenser should be
replaced.

STUDEBAKER PHILCO S§1722, $1726

Ignition interference: 1f ignition interfer-
enice persists after the methods usually em-
ployed for its elimination have been tried,
the following additional operations may
prove helpful:

Disconnect the aerial lead from the radio.
All ignition interference whiclh is heard is
called “Radio Chassis Pickup”.

1) Shield the A lead on the radio housing
and ground the shielding near the point
where the A lead enters the radio. Be sure
the shielding does not touch other wiring
in the car and that it is dressed on the sidge
of the radio.

2) Dress all ignition wires as far away
from the radio as possible.

3) It may be necessary to add a ¥5-mfd
condenser in the radio. One side of the
condenser should be connected to the A
terminal where it enters the radio and the
other end of the condenser must be
grounded to the radio housing.

4) Particular attention should be given
to bonding all the controls which pass
through the dash.

These operations should eliminate radio
chassis pickup.

Connect the acrial lead to the radio. All
ignition inteference which is heard is called
“Aerial Pickup”.

1) Slide the clip of the aerial lead either

WWWLamericanradiehistenscom

up or down on the rod and fasten in posi-

tion where the least amount of interfer-
ence is heard. Dress the aerial lead above
the ignition lock.

2) An additional pigtail connected to the
shield in the center of the aerial lead and
grounding the pigtail may reduce the inter-
ference.

3) Connect a piece of copper braid from
the ground side of the battery to the motor
block. The right mounting bolt of the
oil filter forms a convenient point to locate
this ground to the hlock.

4) It may prove helpiul to connect an
additional Y2-mfd coudenser to the ignition
switch.

5) In some stubborn cases it may be
necessary to peen the rotor.

6) In many cases isolating the wire
which is connected between the 1gnition coil
and the terminal on the overdrive trans-
mission has proven helpful. Disconnect and
tape up both ends of this wire. Connect a
shielded wire from the ignition coil to the
terminal on the overdrive transmission.

The shielded wire should follow the
speedometer cable all the way down to the
terminal on the transmission. Ground one
end of the shielding near the overdrive
termmal and the other end of the shielding
near the ignition coil terminal.

7) The side panel is fastened at the cowl
to an angle bracket with one hex-head bolt
and one round head screw. Raise the hood
and remove the holt and screw that fastens
the teft side panel. Clean all the paint from
the bracket undernear the bolt and screw
heads to insure good electrical contact and
then replace the bolt and screw.

8) In some cases of severe motor inter-
ference, it mayv he necessary to ground the
gear shift and steering columns in the
motor compartment at the point where they
enter the body. The ground strap should
be made from heavy copper braid and
should be 474 in. long. Solder one end
of the strap to the both columns and the
other end of the strap to the dash. There
should be sufficient slack in the ground
strap to permit free operation of the gear
shift.

If these operations do not reduce the
interference, it may be necessary to use
spark plug resistors.
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SERVICE

PLUS

By Lyman E. Greenlee

STARTED in the radio service business

back in 1922 when 1 was building and

selling three-tube regenerative sets for
my friends. My first service experience
was in straightening out the haywire hook-
ups of various novice iriends who tried
to make their own. 1 was really an old
timer in '22, having been imterested in ama-
teur radio since 1917.

At the bottom of the depression in 1932
I found that a lot of people had scts
that were unsatisiactory. They needed
new sets but did not have the money with
which to buy them. To merely repair the
old set was no satisfactory answer to their
problem. [ worked out a reconditioning
program that enabled me to firmly estab-
lish myseli in the service business and to
build that business up to the point where
it was bringing in a gross income of
$1,000 a month hy 1936.

I knew from the start that I must sell
something more than just repair service.
The woods are literally full of good Serv-
ice Men who were already established in
business.

One of my first jobs in 1932 was un

older t-r-f set that used iour 27s, two +43s
and an 80. 1 replaced the 27s with 56s,
put in new 45s and a new 80. After re-
balancing the set, I shortened the antenna
and repaired a speaker rattle. The addi-
tion of an electrolytic condenser to the
filter and a thorough cleaning completed
the job. That set is still in use. It was
working when I started on it, and the
owner allowed the work to be done only
aiter comsiderable argument. We were
hoth agreeably surprised at the results. I
made up my mind then and there to go out
and sell service, and by that [ mean to
try to get the customer to let me make
his set as good and as ncarly up-to-date
as possible.

With that thought in mind, [ started
pushing doorbells.  “Nrs. Jones,” T would
say. “is your radio set operating as well
as it did when new? Would vou like to

Olympic Radio & Television Corporation,
Seattle, Wash., maintains this handsome
test bench to impress their customers that
they are capable of giving that little
extra which means more than just service.
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have a new set?” Then, if possible I got
mto the house and examined it. If I knew
[ could really improve it, I used a lot
of argument and persuasion to get per-
mission to put in a new set of tubes and
make a few adjustments. It didn’t always
work, of course. But, I knew that by re-
placing the old 27s and similar types with
newer, low-drain types, performance was
usually enhanced and current drain re-
duced.

[ persuaded customers to permit me to
make certain changes in set wiring, and
sold complete sets of tubes rather than re-
placing one or two defective ones. I ap-
plied the same reasoning to the conversion
oi old 0-volt battery sets, and sold literally
hundreds of sets of 2-volt tubes for this
purpose. kach of these sales meant a re-
wiring job and wusually the sale of new
batteries. Some of these jobs ran up as
high as $25.00—on scts that were working
and didn’t need fiving! What did 1 do
to these sets? First of all, I replaced as
many tubes as possible, and I used a newer
type of tube whenever this was desirable
from the standpoint of performance or
saving in operating cost. In the second
place. 1 careifully checked all circuits and
tube operating voltages to make sure
nothing was overloaded. I replaced any
parts that were obviously overloaded and
adjusted tube voltages to the proper values,
putting in the necessary bleeders or series
resistor. [ repaired all filters, speakers,
volume controls, ete., and gave both set and
cahinet a thorough cleaning and if neces-
sary a refinishing. Needless to say, some
of these sets operated for two or three
years without a single service call. Things
like that “sort of get noised around.” Fel-
lows started coming around with sets and
they would say, “Fix her up like the one
vou fixed for John Smith last week.”
Sometimes I added ave to a set, but for
the most part I was content to leave the
set pretty much like the manufacturer in-
tended it, unless T was sure I could show
an obvious improvement that could be
sold to the customer. I was able to make
sales hecause I could convince the cus-
tomer the added satisfaction in improved
performance of his radio and the reduced
operating cost was well worth the expense
involved. I tackled a few sets that I
should have let alone, but in 99 cases out
of 100 the results repaid the effort.

When business conditions improved, a
lot of my customers wanted to trade their
old sets for new ones. By following a
similar modernization plan on my tradeins,
T was able to resell nearly all of them at
a profit. Those that were obsolete or
not worth repairing were salvaged for
parts. Many of these sets were sold to
farmers for use in barns, sheds, garages.
workshops, ete. In some cases, the orig-
inal owners were glad to keep the old
set for a sparve after it had been worked
over. I have at one time or another pur-
chased used sets from competitors to take
care of the demand for these reconditioned
jobs. So many radio dealers have a large
percentage of their profit tied up in trade-
in junk. T think this is partly due to a
failure on the part of these shortsighted
dealers to realize that there is a good
market for this type of set if properly
reconditioned and sold.

With the advent of rural-electrification,
I found that a large number of farmers
who were getting the high-line had recent-
lv purchased good 2-volt battery sets. Many
of these sets were good all-wave jobs that

(Concluded on page 30)



Variable Vttngs

FOR YOUR LABORATORY, YOUR PRODUCT, OR YOUR PRODUCTION LINE
L dde.  TURNY B Y\ T

[ 4

;5

VARITRAN CONTROL UNITS

For Controlling: Rectifier output, Motors, Heaters, Lights, Line voltage

METHOD OF OPERATION The UTC Varitran is a simple autotransformer with turns arranged on
one layer so that every exposed turn may be used as a tap. A special non-fusing contact can be
moved to any position on the winding, permitting the exact voltage desired to be obtained. The
regulation and efficiency are excellent and no distortion of wave form occurs. The output voltage is
independent of load.

Input O d

Type Velg:q- Vo‘l‘:::: Watts A':n.pli. Figure 1 P':i.:- v A R ' T R A ~ R A T ' N G s
V.0 115 volts 0-130 230 2 A i $7.50 . ;
V-0-B 230 volts 0-260 230 1 A 350 Standard Varitrans are designed
V-l 115 volts 0-130 570 5 B 10.00 for 115 or 230 volt service. The re-
V-1-M 115 volts 0-130 570 S c 15.00 ]
V-2 115 volts 0-130 570 s A 9.00 spective output voltages are 0-130
V-2-B 230 volts 0-260 570 2.8 A 11.50 .

and 0-260 ts. The t -
v.a 115 volts 0130 850 7.5 A | 1400 VR VaritrageR
V-3-B 230 volts 0-260 850 3.75 A 18.00 transformer current and wattage rat-
V-4 115 volts 0-130 1250 11 A 20.00 . !
V-4-B 230 volts 0-260 1250 5.5 A 25.00 ing is based at 115 volts. The maxi-
V-5 115 volis 0-130 1950 17 A | 3200 mum current can be taken at any
V.-5-B 230 volts 0-260 1950 8.5 A 37.00 )
Vs 115 volts 0-130 3500 a9 A 60,00 point from 0 to 20 volts and from 95
Vs S 0259 3300 o A e to 130 volts, tapering off to 50% of
v.7 115 volts 0-130 5000 44 A 87.00
V-7-B 230 volis 0-260 5000 22 A 95.00 maximum at the 65 volt point.
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ASK YOUR N. U. DISTRIBUTOR OR WRITE* TO ——

NATIONAL UNION RADIQ CORP. °} S A1 strist
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YOUR

JOBBER

By ARTHUR MOSS

Executive Secretary

NATIONAL RADIO PARTS DISTRIBUTORS ASSOCIATION

behind the Service Man. By this

we mean the real service rendered
by the Parts Jobber to the service field
at large.

I ET’S talk a little about the service

Old timers will remember the early
days of radio. There were few, if any,
parts jobbers then. Service Men thus
had to order dials, condensers, trans-
formers, etc.—cach item for the many
sets they serviced from the individual
set manufacturer, or his own authorized
set distributors, who handled his make
alone. This usually meant long waits,
dissatisfied customers and {frequently
lost business. Few Service Men were,
of course, in the position to invest large
sums to maintain adequate stocks on
hand.

The entrance of the Parts Jobber on
this sorry scene changed all this. Ie
has taken over the function of stocking
the thousands of replacement parts, ma-
terials and equipment which the Service
Man requires in his daily job, from the
hundreds of manufacturers who produce
them. He has undertaken the organiza-
tion required to furnish the Service
Man’s needs immediately and the in-
vestment necessary to anticipate those
needs.

Where formerly the Service Man was
forced to establish his identity each time
he made his widely scattered purchases,
today he has made connections with his
own Parts Jobber, and receives regular-
ly and without difficulty the trade dis-
counts, which the Parts Jobber passes
on to him. The Jobber also protects his
interests by giving these discounts to
the trade only.

Of course many industries have their
own parts jobbers, but I venture to say
that few of them require such a degree
of technical knowledge on the part of
the latter as required in radio. In fact,
many Parts Jobbers have developed
from Service Men and radio engineers
rather than from salesmen, as in other
industries. They bring to their jobs
this special technical knowledge, and the
Service Man who consults and cooper-
ates with them receives the henefit of
their invaluable advice.
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Arthur Moss

A good parts distributor knows his
nmarket. e buys only from reputable,
nationally-known manufacturers, who
are in a position to maintain adequate
engineering staffs for research and de-
velopment, and as a result, offer the
Service Man a product which is guar-
anteed to stand up in a repair job. The

SRR [T \ 1

11C HORTAGE—that will be the greates

problem facing the radio parts trade

in 1941, if | read all signs correctly.
This will be a new and puzzling situation for
most jobbers who have come into this field
during the past decade or so, but it will
simply be history repeating itself for those
recalling the good old days when parts
were scarce and prices were based on take-
it-or-leave-it selling.

"A vyear ago | warned jobbers not to
overstock. 1t was too early in our rearma-
ment activities to worry about over-taxed
production facilities. And the past twelve
months showed no signs of a shortage. But
now the picture is different. Many radio
parts plants are already loaded up with
Government orders. Still more orders can
be anticipated as our nation prepares. . . .

"Already jobbers, here and there, are
reporting shortages and delays. Certain
large jobbers are buying a three-months'
supply at a time, instead of the former
thirty-days' supply. Of course there is also
the price-increasing possibility, but that
seems secondary at the moment. The main
thought is an adequate stock on hand.
Here at the Aerovox plant, we still main-
tain a huge jobber stock for prompt and
complete shipments. However, in the face
of increasing Government business, which
must receive priority, our jobber stock may
dwindle. Therefore, | say again, increase
your orders and stock!"

Charles Golenpaul
Aerovox Corporation

Jobber is in a position to know if some
new line measures up to its claims, and
so can save the Service Man much loss
and grief. And since, unlike the itin-
erant vendor of “bargain” job lots, his
existence depends upon the continued
confidence of his established customers,
his advice is sincere and honest. There-
fore, by dealing with his tocal Parts
Jobber, the Service Man is giving his
own customers the best possible guar-
antee that the parts used in servicing
his set are of standard make and of
highest quality.

In addition to a knowledge of his
market, the Parts Jobber possesses an
intimate insight into the local needs
and conditions of his Service Men. That
is why he is able to anticipate their
needs with what is sometimes such un-
canny skill. And we don’t have to tell
a Service Man what it means to be
able to call up and get a part imme-
diately, becanse most Parts Jobbers
maintain a fast and ethcient delivery
service.

Because most Parts Jobbers possess a
staff of outside salesmen, the Service
Man can do his shopping without leav-
ing his bench. What that saves in time,
money, exertiot;, we leave to the old
timers to testify. Tt is no exaggera-
tion to state that most of the daylight
hours were once consumed in shopping
for parts, with the actual work per-
formed evenings. Yet the foregoing by
no means exhausts the list of services
which the Parts Jobber renders to the
Service Man.

For the benefit of Service Men who
cannot attend a large trade show like
the one in Chicago, the Parts Jobber
arranges local exhibitions to enable vis-
iting Service Men to get a line on a
large variety of items. To these he in-
vites factory representatives, who give
valuable and instructive technical talks.

Many Parts Jobbers sponsor local
service groups, and supply meeting
halls. A complete technical library is
another service which most Parts
Jobbers maintain for the benefit of

(Concluded on page 31)



YOU SsAVE $7] 00
by using the
Group

Subscription Plan

OuUR GroUP SUBSCRIPTION PLAN enables you
and three or more of your co-workers to sub-
scribe to SERVICE at one-half the regular
yearly rate. In other wards it will cost you and
your friends only $1.00 each for twelve issuzs
of SERVICE. The G-S-Plan low rate only
applies when 4 or more subscriptions are
ordered at one time. (Foreign $2.00.)

Steak to three or more of your friends .
let them sign up with you and then you can
remit for the whole group. (Renewals or ex-
tended subscriptions are acceptable as parf of
a group.)

TEAR OUT AND MAIL
SERVICE—19 E. 47th St, N. Y. C.
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OUT MARCH 18T
ORDER NOW

150 pages—profusely illus-
trated—hard cloth covers

$1.50

1. Fundamentuls of V-T Voltmeters . . .
2. Diode VIVM . . . 3. Triode VTVM
... 4. Slide-Back VIVM . . . 5, Tuned
VTVM . . . 6. A-F and Logarithmic
VTVM . . . 7. Electronic (D-C) Volt- [.
meters, Microammeters, Ohmmeters . . . '
& Calibration of VITVM . . . 9. Appli-
cations of VTVM.

' THE increasing use of vacuum-tube voltmeters. in the

servicing field has created a demand for a book that
thoroughly explains the subject from the serviceman's
viewpoint. The new Rider Book, “Vacuum-Tube Voli-
meters'’', presents the practical aspects, as well as
explaining the principles underlying the functioning . of
various classifications of v-t voltmeters.

This book is chock full of information—on theory and
practical data—such as one serviceman would tell another.
You need "VIVM'" if you are to get the most out of
your present v-t voltmeter—or if you are to buy the one
best suited to your needs—or if you are planning to build
one of your own. A big $1.50 value. Order your copy
today!

Every Successful Service Shop Has
A COMPLETE SET OF RIDER MANUALS

XI to VII, covering
1940 ¢to 1936, $10.00 each.
Volumes VI to I, covering
1936 to 1920, $7.50 each.

Inc.

NEW YORK CITY
Coble. ARLAB

1941 o 21

JOHN F. RIDER, PUBLISHER,

404 FOURTH AVENUE,
Export Division Rocke-Internotionol Elec. Corp . 100 Varck $1. N Y €. -
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TURNER
A Qamous Name in the

MICROPHONE FIELD

of ma,
and 1

Conta
tory

WITH 10 advanced engineering

servicing headaches.

See for vourself in the diagram be-
low, why Turner Push-Pull Vibra-
tors can and will do a better job;
see how they operate, on an entirely
new engineering principle. WRITE
FOR FREE MANUAL, and ask
Your Jobber TODAY about Turner
Vibrators.

A\

fire operation.

Turner Push-Pull isn’t just another vibrator .

tomer’s complaints and keep users happy with vour service.
vou and your customers more stable operation, longer life and fewer

TURNER

PUSH |
A\

VIBRATORS‘

FREE You of Servicing Headaches ’

Exclusive “Push-Pull” employs an equal amount

gnetic power to pusk, then pull the reed |
ts contacts. Gives a harder, faster con-

tact of the self-cleaning contact points.

ct points are Micro-Adjusted at the fac-
to glve you preciston adjustment, sure-

Old-fashioned Stack-type assembly eliminatgd.
You get 1009% closed dual magnetic path with
its increased efficiency.

its a VIBRATOR
developments that relieve vou of cus-
They offer |

Each unit packed in a factory-sealed
carton—your assurance of new mer- |
chandise. Cartons have open term-
inals for testing vibrators. Guar-
anteed for one vear by the same
manufacturer who makes the famous ‘
Turner Microphones. |

THE TURNER CO. Dept. S,
CEDAR RAPIDS, 1A.

See Why Turner Push-Pull Vibrators Are Better

Center of gravity is in center of
construction. Under vibratian
contact points are not robbed of
toll impact

— NAT

Continy

77777

Rust.resisting, Sound- dndcmnq
container, —

Container lnsutation

STACK ASSEMBLY ELIMI-
ED.

" DUAL Magnetic Path.

Harder — faster
swing of the reed. l

ous Metal Frame gives

Cleaner, more posi-
tive contacts.

ADJUSTABLE SCREW, HELD
~ WITH LOCK NUT, PERMITS

s Sulphur- AT MICRO ADJUSTMENT OF ® 509% less R.F.Hash.
Free Rubber. No fumes con be CONTACT POINTS AT THE
gensrated 10 corode contect r FACTORY. .
points. — ® Piling and Chatter-
Cormmic Insleting Tion =" _ Stonny Bomes sl o roied ing Eliminated.
10 reed in anguler position to
Side Arm stotted for cushioning of faciltate wiping sction . l
rred action, reducion of me- ® Contact points are
anicel moise and to facili Pure CHINESE TUNGSTI . :
chenical noise and to facilitre ~Poe CHINESE TUNGSTEN Con- precision adjusted

wiping action. PREVENTS PIL.
ING.

SWEDISH STEEL REED shoped 1o
chminate breaksge. Mounted in

Genuin
nnturst pendulum position

netic

:
i
L“]

Reed Contacts riveted to small arm.

at factorv.

¢ Armco Hron-High Mag:

Saturstion.

Phosphot Bronze Side Arms,
/ “Perts cadmium-plated 1o prevent E
Finest Mica lnsalation, bullt to ,V st and conoilon “\“ “R“E“
withstand voltages sreater than “\ ‘ RATORS
BuHler-Condenser _rotings. NO SECOND WINDING OF COIL M “ﬁ '8
LEAKS — NO SHORTS, ~Z REVERSES POLARITY OF Tqu® oneS {1 ;) R
POLE PIECE, GIVING THE < “ov\'\, Y
Flaxible Leads Resist Breskoge EXCLUSIVE PUSH-PULL Wt 5 \
FEATURE. (3(5 Wz
. \ g Y
Laminated BAKELITE Bure, 25 P ’
7 y

N Megnet
twice

Low-Resistonce, Heavy-Duty o |
Prongs

dinary units

and Driving Coll give
the Magnatic Flux of or-

FORMULA FOR SUCCESS
(Concluded from page 13)

I consider my show window one of
my best assets and firmly believe in
keeping it clean and well trimmed. A
clean, inviting show window can do
much to attract the favorable attention
of the passerby. I frequently work out
original, animated displays with an
element of miystery which adds greatly
to effectiveness and attention getting
power.

Another important and necessary fac-
tor in any successful service business,
and this point can not he too strongly
emphasized; is an adequate, though
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simple system of hookkeeping, accurate-
ly kept; that will let vou know where
vou are headed for and comply with
state and federal tax requirements.

The successful Service Man must
keep credit business to an absolute
minimum. He must, necessarily, also
pay his own bills promptly; building up
a good credit rating. He will find this
a most valuable asset, so long as he does
not abuse it.

He must receive adequate pay for his
services and in turn, must render value
received in frank, honest service to his
patrons.

He should cooperate willingly with

WwwWwW americanradiohistorvy com

his competitor, in every way possible.
However, if more Service Men would
stop howling so much about that fel-
low in the next bhlock who is cutting
prices; and would put their own house
in order, emphasizing the completeness
and reliability of their own service:
they would soon find themselves too
busy attending to their own business
to pay any attention to the fellow who
just won’t cooperate. Nobodyv likes a
kicker, and if you can’t say something
good about vour competitor; better just
keep still and keep plugging along. If
he is bound to work for less than he
can afford to, then the sooner he will
starve out and have to quit. So why
worry about it!

In short, the successiul Service Man
should have a good knowledge of basic
radio theory, kept up-to-date; he should
use carefully planned advertising and
window displays stressing prompt, re-
liable service; keep his equipment up-
to-date; select suitable side-lines which
create store traffic and produce repeat
business; have a simple, adequate sys-
tem of bookkeeping; do business sub-
stantially on a cash basis and keep his
own credit good at all times; receive
adequate pay and render value received
in frank, honest service; co-operate with
his competitor, mind his own business
and not worry too much about the price-
cutter who won’t cooperate.

RCA LITTLE NIPPERS

Smoke when operated for the first time:
The following comments pertain to 9T X30,
40X30 and 40X50 Little Nippers, and all
similar chassis having the spun glass in-
sulation type of ballast resistor in the fila-
ment circuit.

The resistors are wire wound on a spun
glass core and covered with a woven glass
braid. The fine strands of glass used in
this braid are coated with oil and as the
new resistor heats up to produce the ballast
effect, the oil burns off causing some smoke
to emit from the chassis.

The resistors used in later production
have the oil burned out in the process of
manufacture and the chassis are given a
longer heating test to prevent the appear-
ance of smoke when first used by the cus-
tomer.

As a point of information, the new type

of resistor has a current carrying capacity
of 400 percent above its normal load and
will only burn out when the circuit becomes
shorted either through accident or a defec-
tive tube. These resistors have been sub-
jected to extensive tests in both laboratory
and ibe field and have been found ex-
tremely effictent.
Hwmm with record players: The circuit de-
sign of Little Nippers is such that the
phono pickup plug must he removed when
not in use, or when it is desired to operate
as a radio. The Underwriters’ Labora-
tories did not originally approve an isolat-
ing capacitor (between jack and chassis)
larger than 0.01 mfd on the particular in-
struments involved. Subsequent approval
has been obtained for use of values up to
0.1 mfd which will reduce hum pickup to
an unobjectionable level.



COMMUNICATIONS
RECEIVER

HALLICRAFTERS SX25

By Holmes Webster

ECAUSE many Service Men are

for the first time becoming in-

terested in communications type
receivers, it is believed that the follow-
ing description and discussion of the
special features of this type of equip-
ment will be of interest.

It is an important fact that a con-
stantly increasing proportion of the
cominunications receivers produced to-
day is going into the homes of non-
technical laymen whose primary interest
is in obtaining the most dependable pos-
sible short-wave reception of war news
direct from the foreign countries in-
volved. This means that more than ever
before Service Men are going to be
called upon to service this type of equip-
ment. 1leretofore owmnership of such
receivers have been limited almost ex-
clusively to hams and other technically
trained operators who were for the most
part capable of doing their own service
work, For this reason the average Ser-
vice Man has had little occasion to
familiarize himself with these more
complex and critical circuits.

The desire among many Service Men
to learn more about such receivers is
a wise one for several reasons. In the
first place the average cost price of this
tvpe is higher than that of the average
BCL receiver and owners can afford to
pav legitimate service charges. Second,
the owner of such a receiver doesn’t
wait until “my radio doesn’t play any
more.” He wants top-notch perform-
ance at all times, which means that even
a relatively small change in operating
characteristics is likely to result in an
S O S to his Service Man. Third, the
growing demand among the lay public
for receivers of this type is likely to
result in some “communications” fea-
tures being incorporated in the better
all-wave broadcast receivers of future
seasons and the Service Man who
knows his communications receivers will
be prepared. Finally, many of today’s
Service Men will be on Uncle Sam’s
payroll in the near future and familiarity
with the type of equipment used exten-
sively in the army, navy and air services

will more than likely prove to be an
important asset.

The receiver described here serves
as an excellent exaniple for discussion
because it includes an unusually wide
variety of the special features which
distinguish professional equipment from
the general run of home receivers. Also
it is in the medium price range (as com-
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The sub-panel of the communications

type receiver, too, is somewhat different

from that of a home receiver. The former

generally has more elbow room for the
various components.

munications receiver prices go) and
therefore fairly typical of the type that
is now selling extensively. It is the
Hallicrafters “Super Dehant,” DModel
SX25, and sells just under a hundred
dollars complete with a 10-inch heavy-
duty p-m speaker in a separate match-
ing cabinet,

The receiver is definitely a profes-
sional piece of equipment and the manu-
facturer makes no attempt to disguise
this fact. The cabinet is of steel, neatly
finished in durable, oven-baked, gray-
crinkle lacquer. The design is such that
removal of the steel bottom plate and
raising the top cover make the chassis
fully accessible for alignment or other
servicing operations. Both cabinet and
chassis are of heavy construction,
welded and reinforced.

The chassis employs 11 tubes as
shown in the schematic circuit of Fig.
1. Its tuning range is from 538 kc to

wwWWwW.americanradiohistorv.com

The front panel of a communications type

receiver usually has a more imposing

array of controls (plus a few meters)

than is found on a typical short-wave
receiver designed for the home.

42.1 mc, in four bands of 338 to 1700
ke, 1.7 to 5.13 mc, 5 to 15.6 mc and
15 to 42.1 mc.

The tuning system includes the band
switch, calibrated main-tuning dial, and
a separately controlled electrical band-
spread system with its own illuminated
dial which is directly calibrated for the
10, 20, 140, and 80 meter ham bands—in
addition to the conventional 0-100 log-
ging scale for use in all other portions
of the s-w ranges. Red reference lines
on the main dial indicate its proper set-
ting for use with each of these band-
spread calibrations. There are two tun-
ing gangs, one the main tuning and the
other actuated by the band-spread con-
trol. This latter gang consists of four
2-plate and four 5-plate sections, the
jormer always shunted across the main
gang and the latter cut in automatically
by the band switch in three of the
ranges where it is needed.

The band-spread system is of vital
importance if hair-trigger tuning is to
be avoided on the lower wave lengths.

Reference to the circuit of Fig. 1 will
show that two tuned preselector stages
are emploved. Their purpose is to im-
prove the signal-to-noise ratio by pro-
viding high signal gain ahead of the
mixer, and to reduce image interference
by improving signal selectivity. They,
of course, also add to-the overall gain.
Because one stage is adequate to serve
these ends at the lower frequencies, the
first stage is automatically shorted out
in the standard broadcast range.

The 455-kc i-f amplifier employs two
6SK7 stages and, with its quartz-crys-
tal filter, provides four degrecs of
selectivity ranging from the wide-pass
or “Broad I-F” at one extreme to razor-
sharp crystal selectivity for c-w recep-
tion at the other. Between these two
degrees are the “Sharp I-F” and “X’tal
Phone” positions which provide inter-
mediate degrees of selectivity to meet
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the ditierent requirements of existing
interference conditions. The choice of
selectivity is provided by a 6-position
switch on the front panel which also has
provision ior switching the avc system
off or on. Its first three positions are
for phone and broadcast service. These
provide for expanded i-f, sharp i-i, and
sharp i-f with the crystal m its broad
position (to avoid selectivity so ex-
cessive as to prevent intelligible recep-
tion of speech). The last three posi-
tions are for c-w reception. In those
positions the avc system is automatical-
v shorted out to avoid the confusing
“tails” which the slight time delay of
the avc system would add to each dot
and dash, and also the rising between-
signal noise. Here the choice of sharp
i-f, broad crystal and sharp crystal is
ottered.

The separate 6HO diode serves as an
automatic noise gate, adjusting itself to
the normal variations of the sigunal but
shorting out instantaneous inmipulses of
greater amplitude than the signal, such,
for instance, as those which constitute
attomobile ignition noise. A switch is
provided to make this circuit inopera-
tive when desired.

Provision is, of course, made for the
use of headphones, the connection being
made by means of a jack which auto-
maticallv cuts out the speaker when
the phones are plugged in.

An musual feature of this particular
receiver is the tuning stability provided
by the oscillator circuit design. The use
of a plate-tuned oscillator minimizes the
effect of line voltage variations and the
circuit components are temperature
compensated
variations normally encountered as a
receiver warms up. So effective is this
that drift is substantially eliminated.

The beat-frequency oscillator is a
conventional feature of every communi-
cations type receiver, making possible
the reception of c-w code signals and
also aiding in the location of unmodu-
lated broadcast carriers or of very weak
phone signals by the heterodyne-beat
method. [n this instance a 6]J5GT is
used for the purpose and is capacity
coupled into the i-f output at the diode
plates. A countrol on the front panel
permits varying the pitch of the hetero-
dyne note without the necessity for de-
tuning the signal to accomplish a pleas-
ing tone when copying c-w signals.

The ©S” or carrier-level meter is an-
other important part of better communi-
cations receivers. In this case it is a
sensitive meter connected in the plate
circuit of the second r-f tube 10 measure
current  variations resulting  from
changes in the avc voltage applied to
this tube. A variable shunt resistor lo-
cated at the outside rear of the chassis
permits the meter seusitivity to be ad

to offset the irequency |

UTAH KEPT 6,263,126

GOOD RESOLUTIONS

Last

year

the Utah organization
resolved to provide parts for the radip industry
which would not only meet its own rigid engi-
neering standards but which would set new
value standards for manufacturers, retailers,

solemnly

servicemen and consumers.

During 1940 Utah furnished 6,263,126 parts to the Radio
Industry. Each one is evidence that the resolution was being
kept-—each one representing a greater value for you.

You are assured that in 1941 Utah’s engineering and design-
ing will keep abreast of all industry developments; that Utah’s
manufacturing skill will produce even greater values; that
Utah products will continue to be distributed through the rec-
ognized channels only; and that Utah will serve you better

G. Hamiltan Beasley
President

Chicago,

4
UTAR

than ever before. "

Utah Radio Products Com-
pany, 818 Orleans Street,
Illinois.
Office: 560 King Street West,
Toronto. In Argentine: Ucoa
Radio Products Co.,
Buenos Aires.Cable Address:
Utaradio, Chicago.

Peter L. Jensen
Vice-President

Canadian

SRL

RADIO

PRODUCTS COMPANY

Speakers « Transformers « Vibrators - Utah-Carter Parts

816 ORLEANS STREET, CHICAGO, ILLINOIS

justed to provide full scale detlection
(which is at the left end of its scale in
this special meter) when (1o signal)
maximum plate current is flowing. Any
signal tuned in then decreases the cur-
rent, causing the pointer to back off to
the right, the amount depending on the
strength of the signal. This meter is
calibrated according to the conven-
tional “S” code up to S9, and in db
for signals above the S9 level. Such
a meter also provides an excellent check
on the functioning of the r-f and i-f
stages of the receiver because when used
with the accustomed antenna any gen
eral falling off in the carrier level in-

dications on familiar local stations will
be an indication of decreased receiver
sensitivity.

Another special {eature which will
be noted in the circuit of Fig. 1 is the
provision for plugging in battery sup-
ply in place of the internal line supply.
This is a feature which adapts this re-
ceiver to mobile, marine and emergency
applications and the external supply
may consist of a 6-volt storage battery
and either B batteries or a vibrator sup-
ply unit. An octal socket on the rear
apron provides the necessary connec-
tions. For normal a-c line operation a

(Concluded on page 27)
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For the Best of Service

OHMITE

RESISTANCE UNITS

T’S Extra assurance for the job when
vou use these famous Ohmite Parts.
Servicemen and Engineers every-

where have standardized on Ohmite
Resistance Units for dependable,
trouble-free performance.

SEE YOUR JOBBER FOR:

Cordohms — replace internal voltage
dropping resistor in A.C.-D.C. radio
sets. Tapped Cords for pilot light also
available. Dividohm Resistors — Easily
adjusted to resistance you want — or
tapped where needed. Sizes from 10 to
200 watts in complete range of resistance
values. Brown Devils—10 and 20 watt
vitreous-enameled resistors for voltage
dropping, bias units, bleeders, etc. Re-
sistance values from 1 to 100,000 ohms.

Also Power Line Chokes, Rheostats,
and other Ohmite Units.
New!
Chmite
Ohm's Law
Calculator

Solves any Ohm’s Law problem with
one setting of the slide! No slide rule
knowledge required! All direct read-
ings. Only 10c. to cover handling cost.
At vour Jobber or send coupon.

OHMITE MANUFACTURING CO.

'
! 4877 Flournoy St., Chicago, U. S. A. 1
! 10¢. enclosed. Send Ohm's Law  Caleulator, ]
| (I"lease I'rint Clearly) .
I Name |
I oAddress ..ol KRR |
| [Cityn P, bt State ... |
1 OCeupation .. ... |
| Service—Jan. ,
1

OHMITE

RHEOSTATS RESISTORS TAP SWITCHES
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Book Reviews .

THE METER AT WORK, by John
F. Rider, published by John F. Rider,

Publisher, Inc., 404 Fourth Ave., New
York City, 152 pages, illustrated, price
$1.25.

Don’t wait to finish reading this review,
rush right down to vour jobber and get
yourself a copy of this exceptional hook.

The volume presents facts on the meter
at work in the typical Rider manner. In
it vou find how each type of meter works,
how it is used, how to get the most from
the instruments you now own and what
factors to take into consideration in the
selection of new ones. With a knowledge
of the principles underlying vour present
instruments, you can get the utmost help
from them. “The Meter at Work” explains
the theory upon which each type of meter
1s based while all the facts about cach
type are together. The practical applica-
tions are covered in the latter portion of
the hook.

In addition to the valuable text material,
“The Meter at Work” features a new and
novel physical make-up. The inside pages
of this new book are split so that the top
parts (containing the illustrations only)
are separate from the bottom parts (con-
taining the text). Thus the text pages can
be turned without disturbing the illustra-
tions, and vice versa. This revolutionary
innovation in text-book make-up completely
eliminates the necessity of constantly turn-
ing pages back and forth to consult illus-
trations while reading the text matter de-
scribing them. This undoubtedly makes
reading simpler and quicker and remem-
bering easier. R. .

| HHTANDBOOK OF CHEMISTRY AND
PHYSICS, 24th edition; Chemical Kub-
ber Publishing Co. of Cleveland, 1940 ;
2,564 pages. $3.50.

Continuing to grow, the invaluable Hand-
hook of Chemistry and Physics has been
rearranged as well as enlarged. In the
edition just released the listing of physical
constants of organic compounds has bheen
restored to the convenient tabular arrange-
ment. More than 300 new compounds
have been added to the listing.

Of special interest to manufacturers and
engincers in the radio field is the new
revision and enlargement of the listing of
commercial plastics.

An entirely new tabulation, not found
in previous editions, has been assigned 63
pages and entitled “Physical Censtants of
Industrial Organic Compounds.”

The new volume retains all the well-
known listings of iundamental quantities
and units used in physics, chemistry and
mechanics ; its convenient conversion tables
of temperature, lengths, transmission units
and so on: has added the latest tube types
‘ to its listings of radio, telephone and indus-
trial tubes. has improv ed its data on photog-
' raphy and retained its convenient tables of
wire cross-section and resistivity.

Some 300 odd pages are devoted to
mathematical tables and formulae. In ad-
dition to the usual log and trigonometric
tables there are others giving squares and
square roots and a complete listing of com-
| pound interest tables.

In the chapter on Units and Conversion
Factors there are additional tables among
which may be found some on temperature
and on kilometers to miles.

The book is definitely a “best buy” even
to those not particularly interested in the
chemical content. T. H.

PHOTO RELAYS, THEIR THEORY
AND APPLICATION, by I'. H. Shep-
ard, Jr., published by J. M. Coffeen, 227

Fulton St., New York City, 1940, 32

pages, 6 by 9 in. paper covers, 25¢.

This compact booklet on Photo Relays
1s especially useful for the Service Man,
interested in this subject. Mr. Shepard,
former industrial electronic application en-
gineer for RCA, explains photoelectric
phenomena, amplifiers, glow discharge
tubes, light sources, and a host of applica-
tions in five well filled chapters.

Among the 26 diagrams and illustrations
are those showing the correct ways to use
phototubes. In addition there are dia-
grams of single and two stage photo relay
units with and without self-contained light
sources ; thyratron hookups; chime; coun-
ter; signal horn; water fountain; alarm and
illumination circuits. Constants are sup-
plied in many instances.

Mr. Shepard shows how the photoelectric
unit, when used conservativelv and with
the same factors of safety that are gen-
erally used in other electrical and mechani-
cal equipment, can offer a degree of re-
liability that will equal and even surpass
that expected from the latter.

The booklet is easily worth many times
the modest purchase price. LW,

HANDBOOK OF HEARING AIDS, by
A. . Niewoeller, published by Harvest
House 70 Fifth Avenuwe, New York
City, 156 pages, price $3.00.

The Handbook of Hearing Aids is a
completely irank volume designed to help
the deafened to select the proper tvpe of
appliance at the lowest cost, explain how to
use, test, and care for hearing aids. Thirty-
one chapters give information describing
all the known types and leading brands of
aids.

As a buyer’s guide for a person who is
hard of hearing, this volume is priceless.
It can also prove very useful for the Ser-
vice Man who is interested in this field.
We helieve that the price of the book is
too high considering the size and contents
of the bhook. and taking into consideration
that there are no illustrations. R. H.

THE RADIO AMATEUR'S HAND-
BOOK. 8ih Edition, by Frederick Col-
lins and E. L. Buaqdon published by
Thomas V. Crowell Co., New York
Citv, 341 pages, v'//usfrah‘d price $2.00.

Written by experts, this book is decidedly
for the amateur, presented to give informa-
tion so that he may build, repair and oper-
ate his own set,

Ten chapters have heen revised and cor-
rected, and ten entirely new chapters have
been a(Id(d There is new material on the
latest topics, such as short wave, frequency
modulation, facsimile, and television. Sev-
eral typographlcal errors mar the excel-
lence of an otherwise good hook. R. H.



OUTSTANDING VALUES in

WEBBER

Testing Instruments

MODEL 230 SIGNAL TRACER

Two stage audio frequency amplification. First stage
resistance-capacity coupled to second stage—second stage
transformer coupled to built in dynamic speaker. Flat
response characteristies for all breadcasts induding high
Bdelity. Four Eléctronic Voltmeter scales, 5, 25, 100 &
500 volts plus polarity indication without reversing leads.
Four over-lapping Ohmmeter scales measure 1 to 10,-
000,000 Ohms. Dozens of other ‘‘last word”" features.
Dealer’s Neh v . vac . wmvor 8l dicts s 1 ioms o o el » nstiosat o $78.50

MODEL 200MM TUBE TESTER

4% inch Meter. Exclusive Webher ‘'3 in 1’7 direct
reading test for tube performance—mutual conductance,
power output and emission. Testing facilities for gaseous
vectifiers such as OZ3 and OZ+4. Dial light and noise
tests. I'ilament return switch. Bantam and midget tube
sockets, 3 volt filament tap and twe spare sockets. A
real $31.50 value for only (Dealer’s net)........ $30.50

I Webber Engineers have compiled
¥ o complete “MANUAL OF

OPERATION for SIGNAL
TRACERS” . . . not a catalog but a text book
explaining tests and how to make and interpret
them. Sent to Service Men without any cost or
obligation whatever. Write for you: free copy
before supply is exhausted.

EARL WEBBER COMPANY

4352 W. Roosevelt Rd., Chicago, lIL

WHEN YOU CHANCE
YOUR ADDRESS

Be sure to notify the Subscription
Department of SERVICE at 19 E.
Forty-seventh St., New York City, giv-
ing the old as well as the new address, |
and do this at in
advance. The Post Office Department I

least four weeks

doss not forward magazines unless you
pay additional postage, and we cannot
duplicate copies mailed to the old
address.

We ask your cooperation.

| COMMUNICATIONS RECEIVER
' (Concluded from page 25)
dummy shorting plug inserted in this

receiver and its built-in supply system.
But for batterv operation this plug is

ternal supply is connected, is plugged
in in its place.

The presence of the sharply resonat-
ing quartz crystal in the i-f circuit
makes i-f alignment considerably more
critical than is the case with receivers
not crystal equipped. A signal genera-
tor of good frequency stability and ac-
curate i-f calibration is important be-
cause any appreciable drift in this in-
strument will prevent the precise align-
ment required. It is desirable, too, that
this generator he capable of covering the
full tuning range of the receiver at
fundamental frequencies. In a pinch the
harmonics of lower frequencies can be
used provided care is taken to avoid
the choice of the wrong harmonics.

No attempt will be made here to de-
scribe the details of the critical i-f align-
ment as these will vary with different
makes and models of receivers and the
various crvstal circuits they employ.
Specific instructions are usually obtain-
able directly from the individual manu-
facturers. In fact the instruction books
supplied with many receivers contain all
necessary alignment directions.

1f the Service Man, who is interested
in familiarizing himself with this type
of receiver equipment, will spend an
hour or so actuallv operating one of
the receivers he will find the time so
spent a highly profitable investment. He
will then kncw better what to expect
in the way of performance, and will
gain clearer appreciation of its special
features and characteristics. Neighbor-
ing dealers who stock communications
receivers will usually be found willing
to discuss details and allow the visiting
Service Man to play with a model. Or
if an acquaintance happens to be a ham
it is more than likely that he will wel-
come an opportunity to demonstrate the
operation of his receiver.

In anv event, the Service Man who
contemplates undertaking the servicing
of this tyvpe of receiver will do well to
get acquainted with the hams in his
vicinity. In spite of their technical
knowledge many hams either are not
suitably equipped, or are hesitant about
tackling the job of servicing such a rela-
tivelv complicated piece of equipment.
Not only do they offer reasonably good
prospects for service jobs, but once a
Service Man does a good job for a ham
he can depend upon it that other neigh-
boring hams (and short-wave listeners,
who have a habhit of consulting hams
with their problems) will hear of it.

|

socket completes connections between the

removed and another, to which the ex-

More Than 25 Proved
Sales Promotion Ser-
vices Help You Sell

HEN you stock Sylvania
Radio Tubes, you get the
most comprehensive and effective
merchandising service that ever
helped a dealer to bigger profits.

Look over the partial list below.
Many are free. Others are avail-
able at satisfying savings. All help
you sell.

Write Hygrade Sylvania Corp.,
Dept. RC11, Emporium, Pa., for
samples of these selling aids and
full information about the Syl-
vania way to bigger profits,

Sylvania Helps That Help You Sell
1. Window Display 16. Technical manual
material. 17. Tube base charts
2. Counter dislays 18. Price cards
3. Electric Clock 19. Sylvania News
s14ns . 20. Characteristics
4. Electric Window Sheets
signs 21. Interchangeable
5. Outdoor metal tube charts
signs 22. Tube ¢ 1 t
6. Window cards “biokzmp e
7. Personalized post- 23. Floor model cabi-
al cards net
8. Imprinted match 24. Large and small
books service carrying
9. Imprinted tube kits
stickers = R
10. Business cards 25! Cu;mmg;’ capd [in-
11. Door Knob Hang- O3
puelt 26. Service Garments
12. Newspaper mats 27. 3-in-1 business
13. Store stationery forms
14. Bill heads 28 Job record cards
15. Service hint book- (with customer
lets receipt)

SYLVANIA

SET-TESTED RADIO TUBES

Lamp Bulbs
light Fixtures

Also makers of Hygrade and

Miralume Fluorescent
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LEVER SWITCHING

Combining
flexibility. Triplett's new lever switching permits
individnal control for each tube element—yet test
procedure is simple and guick. The switch setting
shown above permit tests of 45 commonly
used ditfferent type tubes without change of posi
tions of the levers.

lever switch settings
settings.

Model 1620 also features four additional “‘quick
change” non-obsolescent features, including the
above switching section. RED @ DOT Lifetime
Guaranteed Instrument panel may be returned for
replacement or repairs. in case of accidental
damage Speed Roll Chart
mechanism can be replaced. in the case of new
jactory releases, by removing only four screws
from front of panel New socket panel to
meet future radical tube changes which present
srarve socket cannot accommodate will be availalle
at nominal charge upon return of old panel . . .
Switching section with power supply also can b
replaced should unanticipated changes
necessary.  Gracefully proportioned
natural finish.

simplicity of operation with abselute

will

Many tubes require only two
more than half, only three

complete with

make it
wood case.
Two-tone Drown-tan sloping pane!:
polished metal chrome trim
Model 1620 Counter
Net Price . . . $37.84.

inlaid color.
Dealer

with
Tube Tester .

Model 1181.C

This Portable
Laboratory includes
a l6-range Volt-Ohm
Milliammeter, Bat-
tery Operated Sign !
Generator with di-
rect reading dial.
and a complete Free
Point  Tester .
Iealer Net Price. . .
$44.84.

Write for Catalog—Scc. 171 Harmon Awvenuc

THE TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluftton, Ohio
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Sound Nezws . . .

Additional  information on the

products described below wmay be

obtained, without obligation, direct-

ly from the respective manufac-
turers.

AUDAK PICKUP

Audak’s Microdyne PROS5 is a light
weight, sapphire jewelled magnetic pickup
with an output of about —35 db and a

range, fat within 1% db, to over 10,000
it is said. Point pressure is 25 grams.
The PRO3 is a similar pickup with an
output of ahout —30 db and a point pres-
sure of 14 oz Illustrative and descrip-
tive literature from Audak Co., 500 Fifth
Ave., New York City.

RCA HORNS

Two metal reentrant speaker trumpets
and three speaker mechanisms providing
a varicty of power have been announced by
the RCA Commercial Sound Division,
Camden, N. J. The larger of the two horns
is the MI6303, a Sus-foot baffle folded
back to a length of 31 inches. The bell
diameter is 2814 in., frequency response
is 0 to 7.000 cycles. The MI16302 is a 3V2-
foot baffle compressed into 19 in. Bell di-
ameter is 2114 in., frequency response 200
to 7,000 cycles.

The three speaker assemblies, providing
15-. 12- and 10-watt power, are inter-
changeable with both horns.

SHURE MAGNETIC RECORDING HEAD

The Shure 44A magnetic recording head
is designed to operate directly from the
voice coil winding of the output trans-

==

former. Stiff moving element permits re-
cording on practically all recording mat-
erials. it is said. Shure Brothers, 225 W.
Huron St.. Chicago.

CLARION AMPLIFIER

The Clarion A77K, 51-watt booster am-
plifier has been designed to convert low-
power systems for broader coverage. Any
desired output can be obtained by using
the proper number of booster units. Full
output is obtainable with an input of 0.15
volt; overall gain, 65 db; frequency re-
sponse, 40 to 12,000 cycles. Transformer
Corp. of America, 69 Wooster St, New
York City.

WILCOX-GAY RECORDING DISCS

Wilcox-Gay Corp., Charlotte, Mich,,
have introduced a line of metal-base, non-
inflammable thread recording discs in 6-,
8- and 10-in. diameters. When held in a
flame, thread cut from the blanks will
melt rather than burn, it is said.

As and aid to selling the new blanks,
Wilcox-Gay is offering record albums free
with each quantity purchase. Holiday and
seasonal labels for the finished records are
also Dbeing introduced. A novel sample of
the latter is the \alentine sticker sold to
the trade this month.

THORDARSON MOBILE AMPLIFIER

Thordarson Electric Mfg. Co., 500 W,
Huron St., Chicago, have announced an
18-watt mobile amplifier which operates
from either the 110-volt a-c lines or from
a 6-volt d-c source, includes a phono motor
and pickup and is designed for either 10

or 12-in. records. Constant motor speed is
assured for either mode of operation. Sepa-
rate controls are provided for phono and
for microphone.

Parts, etc. . . .

TURNER VIBRATORS

The Turner Co., Cedar Rapids, Iowa,
have added push-pull vibrators to their line.
The manufacturer claims many advantages
for this new type of vibrator unit, including
adjustable contact points and push-pull
operation.

RADIOLA 5i5

Distributors handling the Radiola series
of table model receivers first received a
toy train, accompanied by a tiny banner
reading “Here comes the 515.” Few days
later they received a special phonograph
record which, with appropriate railroad
sound effects, urged the distributor to “get
aboard” the 515. Then came samples of
the receiver timed to arrive the same day
as a letter telling of the effective sales
promotion aids prepared for it.



What NEw Aerial
fits ALL Cars

on fender, cowl
or under hood?”

o RADIART

B\ ALL-ANGLE”
¥ ALL-PURPOSE

"ol AERIALS

shnwn
EASIEST possible
INSTALLATION
o
FITS any
BODY ANGLE
@
WATERPROOF Shielded LEAD
o

MODEL A-5 — all five sec-
tions collapse below line of

vision, to only 1 inch above
the bracket.
@

Write for Bulletin 197
or order now from your Radiart jobber

THE RADIART CORP.

CLEVELAND, OHIO

bblue eves

...Say Sound System Men

If you want the most for your money in a
sound system, note what a few of hundreds
of Sound Nysteni men say about the Ward
Airline: “‘Irar better than others!” “‘Best

1 ever heard, and I have owned several!’’

“‘Compares with others twice ifs price!™
“‘Easily the best for the money!”” WHY? Be-
cause of Airline’'s marvelous tone guality, its
volume without distortion, its adaptability, its
low upkeep!
Get Catalog for More Facts

The Airline Sound System Catalog is packed
with additional facts. Shows sound systems for
every purpose, and how 1o select the proper
amplifiers, speakers and mikes. Offers tremen-
dous savings hecause of Wards direct selling
plan. Mail coupon for FREE copy!

Profit by Wards
TIME PAYMENTS
15-DAY TRIAL
MONEY-BACK GUARANTE\E

9 GREAT MAIL ORDER THOUSES
MORE THAN 600 RETAIL STORES

- 8]

MONTGOMERY WARD & !
Dept. AT-43, Chicago, Il § COUPON ]
Please send me your FRI 1
Sound Systems Catalog. :
Name - :
Address _ :
City :

KILLING THE HUM-BUG
(Concluded from page 6)

the heater from the d-c output of the
plate supply. Some late sets are using
a 12SQ7 or 12SF5 running at below-
normal currents which reduces tube
noises as well as hum. The tubes may
be a bit critical in this application.

Induction

In the days of audio transformers,
magnetic induction was a very impor-

POWER
TUBE

Fig. 8. Anygnti-hum voltage introduced

ot the cathode of the output stage is

an effective means of reducing hum in
the speaker.

tant  consideration. Copper bzmds!
around the laminations of the power
transformer as well as high permeabil- |
itv iron shields were used to minimize
this induction. Most sets now using
audio transformers (or audio chokes)
are of the expensive variety where wide
spacing may be used and all precautions |
taken. The elimination of audio trans-
formers and chokes and the use of in-
verter stages for push-pull have almost
allowed us to forget about magnetic
fields in relation to hum. One excep-
tion to this is the high-gain audio
amplifier where the heater leads must
be watched for magnetic as well as
static effects.

The parts of detectors and audio
amplifters that are at a high impedance
to ground are alwayvs subject to hum
pickup, the susceptibilitv being propor-
tional to the impedance above ground.
Tubes must therefore he shielded and
grid leads must be either very short or
shielded.

Tunable Hum

R-f stages cannot amplify hum but
can modulate the program at hum ire-
quency which may be even worse. Hum
on the carrier is minimized by using |
an electrostatic shield in the power |
transformer and by-passing one or both
sides of the a-c line to ground. In re-
placing an output transformer, the
phasing must be watched as counsider-
able hum may be introduced by revers-
ing a winding. Where high gain audio
amplifiers are used don’t forget the
ground connection. A real ground is
usually a major asset in reducing hum.

EXACT-DUPLICATE
REPLACEMENTS

Yes, AEROVOX and so many servicemen still
insist that ther¢'s no substitute for an exact-
duplicate replacement. Such a unit, as listed,
stocked and supplied through AEROVOX job-
bers. alwavs /ooks right, fits right, works right.
It restores the radio chassis to its original,
“s00d as new’ ' condition. And that's precisely
what the fussy set-owner wants-—and is willing
to pav for. All of which accounts for page
after page of exact-duplicate replacements still
retained in the new 1941 AEROVOX catalog.

GENERAL-PURPOSE
REPLACEMENTS

To sunnln[\ matters. however, particularly when
a job is “in a hurryv,”” AEROVOX offers the
so-called gencral-purpose or universal replace-
ments. Midget metal-can electrolytics, card-
board-case electrolvtics. medium-sized and large
can electrolvtics, paper tubulars, uncased paper
sections - AEROVOX provides cevervthing and
anything vou want.

Ask Your Jobber...

He'll gladly: show vou what’s what in exact-
duplicate replacements and general-purpose re-
placements. Ask for latest catalog or write
us direct.

CORPORATION

NEW BEDFORD, MASS.

IN CANADA: AEROVOX CANADA. Limited” Hamllton. Onl.
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SERVICE PLUS
(Continued from page 16)

were only a year of two old. The trading-
i of a large number of such sets is a prob-
lem for both the dealer and the customer.
Since I had sold several hundred of these
sets to good customer-friends of mine, I
decided that I would see what could be
done with them in the way of conversion
to a-c operation. I finally decided a typical
a-c, d-c circuit was the best for this pur-
pose. About all that was necessary to con-
vert one was to change filament connections
and tubes, add rectifier and ballast tubes,
small choke and a couple of electrolytic
condensers. In this way the speaker and
most of the other parts in the set could be

utilized. I found it inadvisable to convert
battery sets to straight a-c operation be-
cause most of these sets used 200-volt by-
pass condensers and close-coupled coils and
to try to adapt these parts to a plate volt-
oge of 250-volts was just borrowing
trouble. The average net cost for parts for
making a conversion was about $5.00. I
was able to salvage an average of $3.00
worth of good tubes, batteries, and acces-
sories from each job. The average time
for such a job was about three and a half
hours actual work. The price charged the
customer was usually about $15.00, so you
see I didn't exactly starve while doing this
work. I had most of this work done by
assistants and the average labor cost to me
was $2.50 per set. On many of these jobs,
the resale of good tubes and batteries more

Capacitors . . .

X . . . no moisture can enter
... much longer life . . . buy from
your jobber in factory-sealed

cartons.

Write for Catalog

than repaid the total cost of rebuilding, I
also rebuilt many 32-volt sets. [ applied
the same principle to the liquidation of my
battery trade-ins. Farmers who had their
sets made-over were greatly pleased. They
had been to considerable expense in having
buildings wired and certainly hated to junk
a two-year-old radio that cost them $80.00
to $90.00 and spend that much more for
an equally good new a-c set. Incidentally
the money that would have been spent for
the new a-c set was available for the pur
chase of other appliances such as a new
washer, electric water system, etc.

The alert Service Man can earn his salt
in more ways than one, As for me I sell
complete reconditioning and not merely
servicing that is the way which I
make a good living.

molded in hard

i DEPENDABLE
Tubular Paper IJJM R A D I o T U B E S

4

L\uu_'u:

Make 1941 a Ken-Rad year. Investigate the
Ken-Rad selling story at once.
profit by it.

KEN-RAD TUBE & LAMP CORPORATION

You will

Owensboro, Kentucky

The

for only $1.00 a vear.

Organ.

Every Serviceman can have a voice
in his destiny in his own industry!
its services and
makes it possible now for all Service-
men to enjoy the advantages of mem-
bership in this national organization

RSA extends

Yes—for as little as 2¢ a week you get the RSA
Membership Certificate and receive the RSA House
You have access to the RSA Technical Helps
Bureau, and vou are able to participate in all the

RADIO SERVICEMEN
OF AMERICA, INC.

|
|
|
“Reliable Service Assured’” :
|
|
|

JOE MARTY, JR., EXECUTIVE SECRETARY
304 S. DEARBORN STREET, CHICAGO, ILL.

Important Announcement To All Servicemen!

NOW YOU CAN JOIN THE NATIONAL RSA
For Only $1.00 a Year!

chapter.

now!

Name
Address

City ..

other functions and benefits which the RSA offers.

As rapidly as local chapters are formed, protected
territories will be established for them.
in present chapter areas will be referred to the local

This is your opportunity.
Join now with thousands of your fellow servicemen
in this great organization—the organization that’s do-
ing things for you!

Fill out the coupon, attach a $1.00 bili and mail it

RADIO SERVICEMEN OF AMERICA
304 S. Dearborn Street, Chicago, lllinois

$1.00 enclosed for 1941 National Dues in RSA

Applicants

Don’t let it slip awav.

State. .

Service-Jan.
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YOUR JOBBER
(Concluded from page 20)

their Service Men. In iact, the num-
ber and variety of services varies with
the size and ingenuity of the local parts
jobber, and with the degree of coopera-
tion he rececives from his local Service
Men.

[t is obvious that unless the Parts
Jobber receives the whole hearted sup-
port of the Service Men in his com-
munity on all standard purchases, he
cannot carry an investment in the large
stocks of the miscellaneous parts needed
by these Service Men, since the turn-
over on many of these items is only
once or twice a year.

Without proper support, the Parts
Jobber cannot hire good technical
countermen as well as outside salesmen
to inform and instruct Service Men.

Without proper support, the Parts
Jobber cannot absorb the enormous
overhead incurred in maintaining a
service, which in its myriad details is
comparable to a retail business.

The question then naturally arises as
to just how the Service Man can best
support and cooperate with his Parts

The Qutstanding Tube Tester Value . . .
Checks all type tubes inciuding Loctals.
Bantam Jr.. 1.4 volt Miniatures. Gaseous
Rectifier, Ballast. High Voltage Series,
etc. Filament Voltages from 1.1 to 110
volts, Direet Reading GOOD-EAD Meter
Secale. Professional-appearing casxe with
accessory compartment large enough for
carryving Model 739 AC-DC Pocket Volt-
Ohm-Milliam meter, thereby giving the
serviceman complete testing facilities
for calls in the field. . . . Madel 432-A
with compartment, Dealer Net Price
... ¥18.85. Model 432-A in ease less com-
partment....$17.85. Model 739, Dealer
Net Price. .. .$9.90.

WRITE FOR CATALOG—Section 117 College Avenue

READRITE METER WORKS, Bluffton, Ohio

Jobber. Obviously, the Service Man
who makes all possible purchases from
his Parts Jobber, instead of shopping
around to save an apparent few pennies,
is making it possible for that jobber to
continue to serve him.

These troubled days are bringing in
their wake a new era, the nature of
which many of us cannot grasp, accus-
tomed as we are to an economy of
abundance, i.e.: a state of affairs where
there are usually more goods on hand
than the immediate needs of buyers re-
quire. It is hard for us to visualize
another state of affairs, an economy
of scarcity, but those who remember the
first World War, should experience no
difficulty in doing so.

With the country being geared to de-
fense production, Priority Boards deter-
mine how much of needed materials non-
defense industries may be allowed, and
just when these industries may get
those materials. What is more natural
than that the Parts Jobber in allocating
his rationed “material will give prefer-
ence to those Service Men who have
loyally supported him in the past?

Every Service Man should give a
thought to his future requirements. If
possible, he should lay in a stock of
staple items, and relieve somewhat the
pressure on the Parts Jobber, now sore-
ly harassed by defense shortages of
material, Priority Board regulations,
and defense preparations.

The Parts Jobber must be in a posi-
tion to estimate the stock he must carry,
the 1tems of which it consists, so as to
enter into the negotiations which may
be required to obtain them.

For in a country in the throes of de-
fense preparations, there is no room for
haphazard, unplanned operations. Those
whose duty it is to produce must know
in advance, because every available ma-
chine will soon be grinding out arms in
this “arsenal of democracy.”

And let us hope that when this ugly
business is over, and the swords of
democracy shall be beaten into its plow-
shares, the benefits of the habit of plan-
ning, cooperation and mutual helpful-
ness which this era has produced, shall
not disappear, but shall become part of
our American way of life.

RCA U10

Pu.glz-Button. tuning sticks: If push-button
tuning buttons stick, check for rubbing
against metal plate between dial glass and
tuning condenser. This plate can be moved
stightly when its mounting screws are 100s-
ened so as to provide clearance for easy
push-button action. The chassis must be
{ﬁ_moved from the cabinet to accomplish
S,
Willard M oody

240

PAGES, LISTING

9,891

| RECEIVER MODELS, MADE BY
SET MANUFACTURERS

In this New

No longer is it necessary to wonder what replace-
ment I.F Transformer to use in any superhet! Just
refer to this first complete I.F TRANSFORMER
REPLACEMENT MANUAL and you’ll have the
answer in a jiffy!

Every superhet ever made, on which data could
be obtained, is listed by manufacturer and model
number; original part numbers on the transform-
| ers, original I-F peak frequency AND the number
of the Meissner Transformer recommended for
replacement—are all given in handy tabular form
210 pages of them! Special connections or service
notes are given when necessary.

AND MORE—

Fourteen pages of solid information give the most
complete data ever published on the various types
of I-F Transformers, their peculiarities of con-
struction, problems met with in servicing and
replacing them, elimination of undesirable oscil-
lation and regeneration, and a thorough discus-
sion of all kinds of service problems concerning
the I-F Channel. Together with other pages of
useful tables and data, this book contains 240
pages in all! It is truly a MANUAL of indis-
pensable information for the serviceman-—a tool
no modern worker can afford to be without!

Get your copy from your Jobber at once—or
| send 25¢ directly to the address below. Your
Manual will be mailed to you immediately,
postpaid.

Write Today for Free General Catalog
Address Dept. S-1

“PRECISION-BUILT PRODUCTS”
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Jackson

MODEL 652

i e e e et i L e e e T iy~ — e ———

| Here is anl you could possibly ask for in
[ an Audio Frequency Oscillator. It has
evervthing! For example: A. F. Voltage
is developed at its fundamental fre-
| quency . . . Model 652 is NOT a “beat
frequency” oscillator and contains no RF
circuits Full range continuously
lvariable from 20 to 20,000 cycles . . . 3
bands provide instant and exact settings
. requires no zero adjustment . . .
Five output impedance steps . . . 500
| m, w. power output . . . constant output
+ or —1 DB (30-15,000 cps) . . . Price
$64.50.

—— —— —  S— e — e S E— —

:DYNAMIC TUBE TESTER
Proved to be more accurate! Jackson
testers find “poor” tubes which might
lpass for “good” in ordinary testers.
[ Model 636B, $29.95.

l Write for Free Catalog

l The Jackson Electrical

I [Instrument Co.
Dayton, Ohio
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Associations . . .

Boston, RTG

The RTG of Boston held its annual
Shin Dig Jan. 6, 1941 and because the past
secretary George I'eldman was leaving us
to give his services to good old U. S. A.
The boys thought it an opportune time to
present him with a pen and pencil set.

Members from outside chapters
also present at this presentation.

I. R. Cabral, Secretary

Bowling Association

The Radio Industries Bowling Associa-
tion will hold their second annual handicap
tournament at Bensingers, 131 S. Wabash
Ave., Chicago, en Feb. 1, 2 and & 1941.
The tournament is restricted to the radio
industry. Additional details may be ob-
tained from the Radio Industries Bowling

Association, P. O. Box 11, St. Charles, Tl1. v,

Ired Sears, Chairmman

Dallas, Texas

The Texas Radio Servieh Association
ran a special Dinner-Demonstration-Floor
Show at the Chaparral, 1027 Elm St..
Dallas, Texas, on Jan. 9, 1941. E. G. Per-
kins of the Supreme Instruments Corp.,
demonstrated and explained the “New Ser
vice Procedure for Today and Tomorrow.”
Door prizes were distributed.

Lehigh Valley Radio Service Assn.

were |

5

The regular monthly meeting of the Le- |

high Valley Radio Service Association was
held at the Hotel Allen, Jan. 6, 1941, The
following new officers were elected {or
1941: H. H. Fillman, president; S. P.
Gruit, vice president; R. P. Abbott, secre-
tary ; Russell Buss, fin.-secretarv and J. A.
Muthart, treasurer. Various committees
were also appointed at this meeting and a
hoard of directors elected.

Allentown will be the scene of big doings
comes the night of Jan. 27. This is the
time of our Third Annual Banquet at the
Hotel Allen . . . be seeing you.

Ray E. P. Abbott, Secy.

Local Union B1085 AFL

Meetings of the Radio and Technicians
Local B1085, IBEW, AT of L, are held
the first Wednesday in each month at the
Hotel Abbey in New York City.

Over 85% of all the sound work done
during the past election campaign in New
York City and vicinity was handled by
contractors and technicians of the local.
This local claims jurisdiction over all p-a,
radio and television receiving equipment in
Greater New York, Westchester and all
of Long Island.

Members are eligible to receive a $1,
000 life insurance policy and pension bene-
fits of $42.00 per month. Initiation fee is
$10.00 and ducs are $3.00 per month.

Jerry Newman, Business Manager

Sales Managers Club

On Monday, Dec. 30, 1940, the Sales
Managers Club, Eastern Division, held its
regular meeting at the New Yorker Hotel,

“"Make mine an

OXFORD, Joe”

In the morning line-up at your
jobber's counter speak right up
and insist on OXFORD . . . the
choice of thousands of service-
men who know what they are
talking about. If you MUST
get technical, these speakers
have all the necessary response
that makes them stand up "ace
high" on the testing panel . . .
but better still (from your
standpoint} they enable you
to make more money on every
service job that calls for
"Speaker repairs”. It is easier
and better to put in a new
OXFORD than to "tinker" with

the old one.

Get wise to yourself
the OXFORD way.

OHFORD-TRARTAK

R ADIO CORPORATION
915 W. VAN BUREN ST. o CHICAGO, U. 5 A

in New York City. The club took occa-
sion to invite members of the various trade
papers as guests.  Arthur Moss, executive
secretary of the NRPDA was also present.

Dan [FFairbanks, chairman, opened the
meeting, welcoined and thanked the guests.
Charley Golenpaul acted as master of cere-
monntes and presented gifts to Arthur Ber-
ard, Paul Ellison and Walter Jablon in
recognition of their etforts on behalf of
the club.

At the last meeting of the club. held in
New York City on Nov. 26, 1940, Dan
Fairbanks of IRC was elected chairman;
W. F. Osler, jr. of Cornish Wire, vice
chairman; and Walter Jablon of Ham-
marlund, secretary.

Walter Jablon, Secretary

Know Your Stuff Meetings

Three more in the series of “Know Your
Stuff” meetings being held by the RCA
Tube and Equipment Division for parts
jobbers and their salesmen were scheduled
for the week of Jan. 6, in Cleveland, De-
troit and Chicago. The latest scientific sales
methods and the means developed by the
RCA Manufacturing Company to assist
jobbers in using them will be described in
detail.

The meetings, which have been held in
key cities of the Eastern seaboard. opened
with a dinner at 6 p.m. and concluded be-
fore midnight with a period of entertain-
ment. The Cleveland meeting was at the
Hotel Carter on Jan. 6; the Detroit gather-
ing in the Detroit-Leland Hotel, Jan. §;
and the Chicago mceting in the Drake,
Jan. 10.



Catalogs,
Bulletins, etc. . .

Copics of the cataloys and bulleting
discussed below may be obtained di-
rectly from the respective manufac-
turers mentioned. [Vrile for them
today!

IHlustrated brochure covering their new line
of low-pressure sapphire jewelled crystal pick-

ups (Types FP) is available from Astatic
Microphone Laboratory, Inc., Youngstown,
Ohio.

Cornell-Dubilier Electric Corp., South Plain-
field, N. J., have issued their 20-page, 1941
catalog {abridged) No. I185A. The catalog
contains listings of capacitor test equipment,
dry and wet electrolytics, tubular paper con-
densers, metal shell-cased paper and replace-
ment capacitors, auto-radio condensers, Dy-
kanol and mica transmitting condensers and
Quietone interference filters.

Radio Inspection Co., radio jobbers at 227
Asylum St., Hartford, Conn., have released a
300-page general catalog of radio parts and
equipment.

Personnel . . .

The appointment of the Kennedy Sales Co.,
2362 University Ave., St. Paul Minn., as
sales representatives, is announced by Claro-
stat Mfg. Co., Inc., of Brooklyn. N. Y. The
Kennedy organization will cover the States
of Minnesota, North and South Dakota, and
a part of Wisconsin.

From his Pittsburgh residence where he has
ong been identified with Clarostat and
other radio parts lines, John Q. Olsen has
moved to 1456 Waterbury Road, Lakewood,
Ohio. Rep Olsen will henceforth represent
the Clarostat line out of his new headquar-
ters, covering Ohio and adjacant territory.
The Virginia territory has beer taken over
for Clarostat by J. E. McKinley, working out
of 519 North 33 St., Philadelphia.

Promotions of three executives at the RCA
Harrison, N. J., plant has been announced
by E. W. Ritter, vice-president in charge of
production and engineering activities. John
A. King has been named Harrison plant man-
ager in charge of all operations. after having
served nearly three years as manager of
manufacturing.  Arlan S. Kellsy has been
appointed manager of manufacturing, step-
ping up from assistant manager. Dr. G, R,
Shaw, manager of research and engineering,
has been named to assist Mr. King in engi-
neering management.

Radio City Products Co., New York City,
have appointed Ralph Gregory as sales rep-
resentative for Mississippi and Tennesses.
Richard A. Hyde, takes over the Mountain
States area including Utah, Colorado, New
Mexico and Arizona.

Commander E. F. McDonald, Jr., president
of Zenith Radio Corp., Chicago, announces
the appointment (pro-tem} of Edgar G.
Herrmann as sales manager, replacing E. A.
Tracey and J. H. Rasmussen who are no
longer associated with the company. Mr.
Herrmann will continue to carry his former
duties as sales manager in addition to those
of his new post.

| Ever since Otte Oomph was a
boy, he suffered from a strange
disease. Smashophobia, the doc-
tor called it—the horror of break-
ing things—but there was noth-
ing to be done about it. When
he broke a Christmas tree orna-
ment one year, poor Otto cried
for two days. When he grew up,
he wouldn’t shoot as much as a
clay pigeon and even the thought
of denting the fender of his car
would make him sick.

Eventually, however, Otto be-
came an electrical expert. That
got him a job in the Sprague
laboratories and Otto was really
happy for the first time—that is,
until someone made him Chief
Condenser Blower Outer in the Test Division.

Now, voltage in the electric chair at Sing Sing
is 1,200 volts. In contrast, controllable AC volt-
ages in the Sprague lab run as high as 7,200
(and much higher in the special high voltage lab)
| for here is where Sprague condensers really get

“the works.” They are torn apart, blown apart,
tortured and blasted, not only to see how good
they are, but how to make 'em even better.

WHAM! Poor Otto jumped six feet when a
can condenser, deliberately loaded with super-
charge to determine its breakdown point, exploded
in a cage.

BAM! SNAPPETY-CRACK. Otto shivered as
another condemser gave its life under 4,000 volts
of D. C.

CLICKETY-CLICK in monotonous regularity
as AC refrigerator motor starting condensers
were switched tortuously on and off 150 times

an hour,

SIZZ-SIZZLE and SISS as vapor streams
played on condensers to prove their moisture-
proof ability.

In a massive oven, dozens of units were under-
going life tests at 200° F. Elsewhere, Television
condensers were telling their story under 3,000
to 10,000 volts of DC; tiny electric razor condens-
ers were getting the equivalent of 14 years of the
hardest kind of use; and, almost every minute

AS CHIEF CONDENSER BLOWER OUTER
OTTO OOMPH WAS A FLOPPEROO

some condenser gave up the ghost
and another fact was added to
the science of constructing con-
densers that excel in the rough
and tumble usage of the field.

“I can’t stand it—I can’t stand
it,” wailed Otto at last, weep-
ing over the remains of an 8
mfd. 450 V. Atom midget dry
electrolytic.

“Gosh, Otto,” consoled an en-
gineer. “What you worrying
about? That condenser is only
rated at 450 V. We had to smack
it with a surge of almeost 700 V.
before it went.”

““Sure,” sobbed Otto. “But I
can’t stand this business of bust-
ing things. It ain’t fair to treat
such swell condensers so downright mean. It
makes me sick. I—I wanna quit.”

And quit Otto did.

Twas a year before we heard from him again
and then he wrote:

“Dear Boss: Maybe you think I was silly te
quit my job, but it just isn’t my nature to bust
things up. I'd go home nights and dream about
condensers on those torture racks—the finest con-
densers in the world just waiting to be blown up
even if it took all the power in Massachusetts
to do it.

“But all’s well that ends well. I’m in the radio
service business and doing fine. 1 use Sprague
Condensers—and boy, are they real! Not a blow-
out in a carload. No failures from moisture—or
anything else in fact. 1 realize it’s largely be-
cause of the work ycu guys are doing back there
in the lab, but I still say blowing up condensers
is a helluva job for a sensitive man like me.

Love and Kisses,
OTTO OOMPH.”

*x K* %

SPRAGUE PRODUCTS COMPANY
North Adams, Mass.

New Test
Equipment

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

IMPROVED TRACEOMETER

The Hickok Model 155 Traceometer has
been improved by the addition of a seli-
contained speaker, connected for monitor-
ing either the r-f. i-f or a-f channels.
Hickok Electrical Instrument Co.. 10308
DuPont Ave., Cleveland, Ohio.

wWWW.americanradiohistorv.com

UTC STEADI-VOLT

United Transformer Corp., 150 Varick
St., New York City, announces a new type
of regulator for maintaining constant volt-
age for laboratory apparatus, production
test and heating equipment, electronic in-
struments, etc. The output voltage is main-
tained within 1% accuracy, and there is
negligible variation in output voltage from
no load to full load, it is said.

DAVENOIL
The Davenoil Co., 158 Summit St.,
Newark, N. J, announce a “Superfine”
lubricating oil prepared for laboratory test
equipment, watches, cameras, microscopes,
etc.
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C ASE

CHRYSLER 1940 AERIALS

Reduced sensitivity: A number of mstances
of water leakage, at a pomnt where the
antenna rod passes through the upper stan-
chion, have been reported irom the field.
Such leakage dampens the connection of
the bayonet plug at the top stanchion and,
in severe cases, wets the cable itself for
a considerable distance.

When this occurs the sensitivity and se-
lectivity of the receiver are seriously im-
paired, to such an extent that only local
stations can bhe received. This may either
occur when the car is exposed to very
severe rain or when the car is washed.
A very simple corrective measure has been
developed for such cases.

A rubber washer should be placed over
the prong of the antenna lead cable and the
entire top of the lead securely seated in
the top stanchion in accordance with an-
tenna installation instructions. As a pro-
tective measure, this washer should be in-
serted as described above on every Chrysler
radio installation that comes to you for
service.

In extreme cases where the antenna has
been exposed to the weather for a long
period of time it may be found that some
of the internal parts are corroded, in which
case it will be necessary to remove the
antenna and disassemble the upper stanchion
for.a thorough cleaning of the metal parts.
Before reassembling the rod connecting
clips in the upper stanchion, apply a gen-
erous portion of lubricant.

When the antenna has been mounted on
the cowl a small quantity of household
cement, should be puddled around the rod
where it enters the upper stanchion. In the
event that the hole in the upper stanchion
is slightly oversize, place a small amount

HISTORTIES

of household cement around the rod where
it enters the stanchion to seal the opening.

FORD AND MERCURY PHILCO F1740

Ignition interference: 1If ignition inter-
ference persists after the incthods usually
employed ior its elimination have been
tried, the {following additional operations
may prove helpful :

Disconnect the aerial lead from the radio.
All ignition interference which 1s heard
is called “Radio Chassis Pickup”.

1) Connect a l-mid condenser to the
terminal on the circuit hreaker to which the
radio A lead is connected. I asten the
condenser under a bolt on the emergency
brake bracket. It is usually necessary to
use this in all Mercury installations and
only occasionally in FFord installations.

If the noise is caused by the gauges, con-
nect this condenser to the hot terminal of
the gas gauge and mount the condenser
behind the instrument hoard. Be sure to
shorten the lead as much as possible.

2) Be sure the aerial connector gland
nut is tight and the nut makes a good elec-
trical contact between the radio and in-
strument board.

These operations should eliminate radio
chassis pickup.

Counect the aerial lead to the radio.

Several circuit revisions have been made
necessary to the RCA Models 9TX3I,
9TX32 and 9TX33 when the pilot lamp
or line resistor burn out frequently. The
revisions include a change in rectifier
tube type and pilot lamp number.

FloT
@ @ \35Z46T = (477
/]

3625GT

420
TEEM.
BoRED
PoweER
CoRL
ORIGINAL
C/IRCUIT

Q)
357467 |
&

HM— 9153

REV/ISED
CIRCUIT

357567
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All ignition mterference which is heard

is called “Aerial Pickup”.

1) It ignition interference is picked up
by the aerial, it i1s most likely due to a
poor ground or complete lack of grounding
on the windshield divider strip. In some
cases it will be necessary to bond this
strip to the instrument board at one end
and the roof at the other, although usually
a good ground at either end is sufficient.

2) Bond the body to the frame of the
car.

3) Bond all rods to the cowl in the
motor compartment which connect to the
instrument board.

4) It may be necessary to bond the
steering column to the dash.

RCA 9TX31, 9TX32, 97X33

Circiat revisions when line resistor or pilot
lamp burn out too frequently: The follow-
ing circuit modification is suggested on
Model 9TX30 series receivers where re-
peated failure of the line resistor and pilot
lamp has ocurred :

1) Remove all connections from termi-
nals No. 2 and No. 4 of terminal board and
terminals No. 2, No. 5, and No. 6 of
35Z4GT socket.

2) Resolder pilot Jamp lead, removed
from terminal No. 4 of terminal board, and
power lead removed from terminal No. 6 of
rectifier socket, to terminal No. 2 of recti-
her socket.

3) Resolder pilot lamp lead, removed
from terminal No. 6 of rectifier socket, to
terminal No. 3 of rectifier socket. Add
jumper between No. 5 and No. 3 of recti-
fier socket.

4) Resolder 0.05-mid capacitor, removed
from terminal No. 6 of rectifier socket, to
terminal No. $ of rectifier socket.

5) Replace jumper between terminal
No. 7 of rectifier socket and terminal No.
2 of 35L6GT socket, with an 86-ohm re-
sistor.

6) Replace 353Z4GT rectifier tube with
a 35Z5GT rectifier tube.

7) Replace No. 47 Mazda pilot lamp
with a No. 51 Mazda pilot lamp.

WELLS GARDNER 9A46-3, 9A46-4

Dead spots on 13 to 16 meter band: In
some early models of this series, instability
of operation on the D bands may be en-
countered. This condition manifests itself
by the fact that the oscillator ceases to
operate at the low frequency end of the
D or 13-16 meter band.

The condition has been corrected in later
production by the addition of an 8-ohm,
(0.5-watt carbon resistor connected in series
with G1 of the 6SA7 oscillator tube and
the 50-mmfd condenser (C29).

J. K. Rose, Service Manager,
\VELLS-GARDNER & CoMPANY.
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IS THE LIFE BLOOD OF
YOUR BUSINESS

Recognizing that no business can long survive
without Profit to its owner, the NRPDA has
already taken steps to stabilize the Radio

Parts Business in order to give you the profits
to which you are justly entitled.
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= = DrsTRISUTORS ASSOCIA

It is the pledge of your Association Jobber

to interest himself in problems of the Industry
as they affect your pocketbook. For example,
he desires to eliminate conditions which take
away profits that are legitimately yours. He
desires to sell you only recognized, advertised
brands of radio parts at a price which gives
him a normal profit and you the opportunity
to make a decent livelihood. He intends to
go the limit in removing destructive price

This advertisement is sponsored by
the following members of the East-

ern Pennsylvania and Maryland

chapter.

competition.

We urge you, for your own protection, to
deal with jobbers who display this emblem—
"the mark of an ethical merchandiser of ad-

vertised brands.'’

ScranNTON RADIO AND
TeLE. SurrLy Co.
519 Mulberry St., Scranton, Pa.

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

Rapio Erectric ServicE Co., INC.
7th and Arch Sts., Philadelphia, Pa.
3145 N. Broad St., Philadelphia, Pa.

5133 Market St.,, Philadelphia, Pa.
811 Federal St., Camden, N. J.
1042 Hamilton St., Allentown, Pa.
219 W, 8th St.,, Wilmington, Del.
9 N. Second St., Easton, Pa.

Tue Georce D. Barsey Co.
432 Walnut St., Reading, Pa.
29 E. Vine St, Lancaster, Pa.

J. R. S. DISTRIBUTORS
644 W. Market St., York, Pa.
Z1IMMERMAN WHOLESALERS
114 E. Washington St., Hagerstown, Md.
75 Morgantown St., Uniontown, Pa.
32 Bedford St., Cumberland, Md.

Rabpio DisTrRIBUTING Co.
1124-26 Market St., Harrisburg, Pa.

BUY NATIONALLY ADVERTISED PRODUCTS
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WAY T0 REPLACE

BALLASTS

4 STANDARD TYPES of Am-
perite Regulators replace
over 200 types of AC-DC Bal-
last Tubes now in use.

Not to be confused with ordi-
nary dropping resistors. Am-
perite actually regulates.

Amperite Regulators are
equipped with a patented
Automatic Starting Resistor
which prevents initial surge
and saves pilot lights.

Amperite AC-DC Regqulators;
List $1.00. Amperite Replace-
ments for 2V Battery Set
ballasts List $1.25

WRITE FOR REPLACEMENT
CHART "S8”

AMPERITE (9. 561 Broadway. N. Y. C.

Avutomobile
Home — All types

F-M Systems
Television
Police ® Marine
Multiple Systems
Complete Kits
Accessories

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

L. S. BRACH &

CORP.

55 DICKERSON STREET
NEWARK, N. J.

n« ‘."1"' “ £
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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
radic 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, tll., U. 5. A.

YOU WILL WANT

“MYSTERIES
of TELEVISION”

ARTHUR S. VAN DYCK

Executive Engineer R.C.A. 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.

Told from a popular standpoint, the reader
is given an understanding of how this new.
est branch of Radio works.

Mr. Van Dyck has served with the Mar-
coni, Westinghouse, and General Electric
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 Institutes.

sens $1.00

for postpaid delivery

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




EADERS in radio-—famous training schools, universi-
_ ties and Government Depts. use Radio City Products

Yependable Test Equipment because, individually, RCP

astruments do more, last longer, and cost less.

‘or bigger profits, bring your shop up-to-the-minute with
he equipment used by the leaders. Typical RCP sim-
licity and completeness permits a wider range of service
ests, quicker and more accurately. RCP Instruments are
ngineered with laboratory accuracy, and their sturdy
.onstruction assures you years of faithful service.

ne
bepznbfble

RADIO CITY “as

PRODUCTS COMPANY, INC. o ,," : SRR

ADDRESS

RADIO CITY PRODUCTS CO., INC.
88 PPark P’lace, New York City

Gentlemen: Please send me a copy of
your new FREE 1941 Catalog No. 124.

88 PARK PLACE ¢ NEW YORK, N. Y.

CITY . . STATE
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w-v S"“ge"'P L yetiow Lot B Zquipped Exclusively with RCA I’referred Type Tubes
oo AN G e
\'wf\\“"‘ [
R For Speedy Sales by SERVICEMEN
—6 TUBES WITH R-F STAGE
1’s a fast-moving, super-powered express to profits features of 1the other Rudiolas —and more. Foreign
unlimited. this new Radiola 513" Sales-slanted . . . reception. Two biilt-in Antennas. 6 RCA Preferred
feature-filled . . . designed and manufactured for Type Tubes. A stage of R-F amplification ahead
servicemen to sell! of the sensitive superheterodyne circuit for extra
It’s the latest addition 10 the great new line that’s sensitivity and higher signal-to-noise ratio.

backed by a grand old name .. . RADIOLA

the line that has already put thousands of dol-

PREFEARED TYPE
RAD-O TUBES.

N

—u—] Designed 1o sell on perforinance, it’s built to
pecform . . . and how! See it-—hear it—at vour

lars in servicemen’s pockets all over the coun- | Radiola Distributor’s, and vou'll agree: “For

profils, ride the 515 to town!”

For Finer Radio
Parformance

trv. The new 515 has all the money-making

'S

Yype Radleos

Made by RCA Manufacturing C;:mpa\m;v, Inc.,, Camden, N.J,, U.S. A,
A Service of the Radio Corporation of America

—
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