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Ezzzza Type 955

Acorn Tube

| 100 Kc. Crystal 1 (o3}
T 20 Mmfd.

Li

C
300 Mmfd.

uLon up
-
100 Kc. 1000 Kc.

110-120 V., s +

0 90 V. for D.C.only
] (Link is removed)

Crystal Oscillator Test Circuit
(See Page 495)
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IMPREGNATING PROCESS /2

o/ GENERAL TRANSFORMERS

the MOST EFFICIENT MOISTURE-PROOFING METHOD TODAY

Thee

Year-in-year-out dependability of the transformer!
—this is of the highest interest to every manufac-
turer and every serviceman—everywhere! Depend-
ability is the guiding beacon at GENERAL—highest
efficiency “PULL-PUSH” Impregnation has been
used on all Power Units since last season.

Result:—dependability insured! General Power
Supply Units are now being shipped to manufac-
turers and servicemen not only in every part of
the United States but in every corner of the civilized
world! Highest Efficiency “PULL-PUSH” Impreg-
nation is unreservedly guaranteed by GENERAL.
General is using it on all units in Stentorian Sound
Amplifier Nuclei, Progressive Transmitters for ama-

“Progressive’”’ Transmitter for Amateurs, form 20.
}/oltag; Regulating and voltage changing transformers,
orm 24,

ﬁzthd 7 , Send for FREE Bulletins listed below :—
£k g “STENTORIAN' Sound Amoplifier Nucteus, form 23,
a

teurs, Multi-tap, Multi-use, and all replacement
transformers.

“PULL-PUSH"” Impregnation of coils PULLS
out all moisture (by means of preheating ovens and
high vacuum tanks) and PUSHES in Special 9X
Moisture-proofing Wax (under high compression).
Sealing is perfect. No dripping of the 9X High
Melting point Wag, and subsequent shorting under
normal operation in the hottest, most humid climates.

Greater customer satisfaction means increased
business for you. ALWAYS INSIST ON GEN-
ERAL Highest Efficiency "PULL-PUSH” Impreg-
nated Transformers!—with the GENERAL Seal-of-
Satisfaction on the carton!

O Multi-tap Guide for replacements, form 22.
[T Auto-Radie Vibrator Guide, form 25.
1 General 1935-5 Catalog, form 21.

502 SOUTH THROOP STREET, CHICAGO, ILLINOIS
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EVERYBODY IS INVITED
We'll advise you in advance re-
garding the date and meeting place
of the Third Series of General
Electric Field Service Meetings to
be held in your locality. If you
want to increase your earning ca-
pacity in sales and service, then,
by all means, attend the next meet-
ing. ' This educational course is
FREE. Y our interest in radio sales
and service is the only require-

ment for admission.

¢ 0O U P O N
General Electric Company,
Bridgepori, Conn.

Attention: RR-7811,

Please send me date and address
of the next Field Service Meeting
in my locality.

NGz 3 st o R B s 35
Firm Name.......ccc.coevvoovvoeniinne,
Street Address..........cc.conivciiioininn
City. oo St

1

NOVEMBER, 1935 *

ILLUSTRATED LECTURES
®

CLINICAL DISCUSSIONS
8

SERVICE NOTES
@

COMPETENT SPEAKERS

All radio service men, dealer salesmen, or others who desire to keep up
with this fast-moving radio picture, should make it a point to attend the

Series of Field Service Meetings, conducted at frequent intervals by

General Electric technical and practical experts.

You’ll learn the difference between radio .thinking and engineering of
yesterday and tomorrow. You’ll study the phenomenal changes taking

place in radio today.

Dver five thousand men pulled up their chairs in 105 different cities to
attend the Second Series of General Electric Field Service Meetings.
Take advantage of this opportunity to secure up-to-the-minute technical
information and practical ideas for your current service and sales

problems.
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DAYRAD
*» TUBE TESTER

with patented

INDEX SYSTEM

Refer to numbers lettered on photo at left.

(1) Index Wheel. A slight turn and it imme-
diately gives complete settings for the tube
under test. No unhandy charts—it’s all in
the tester.

(2) (3) (4). These settings indicate the three
control dials. You can get “set” to test any
tube in 5 seconds!

(5) The DayraD Micro-Leak.—Shorts and Leak-
age Tests actually picks out noisy -and
leaky tubes that you previously could not
find.,

(6) DayraD Meter four inches square, scale 334"
long. Strong bridge construction, high
torque, jewel bearings, D’Arsonval Move-
ment.

OTHER FEATURES:

Only three controls,
cedure,

Calibrated to show a wide difference be-
tween good and bad tubes.

Checks resistors up to 40,000 ohms.

Voltmeter range up to 400 DC.

Checks resistors, ballast tubes, dial lights,
condensers.

simplified test pro-

A QUICK WAY TO DOUBLE TUBE SALES

Series 20 DayraD Tester pays for itself in the MANY MORE TUBES that it sells:

This amazmg tester finds faults in tubes that your present
equipment “okays!” It is so much more accurate and sensi-
tive that you pay for it with the extra sales it makes.

And how it takes the trouble out of testing! The patented
DayraD Index System, explained above, makes it as simple as
B-C to operate, speeds up testing operatlons at least 75%.

Series 58 SET TESTER

A new DayraD set tester, for
all point-to-point tests, plus
additional feature of analysis
at radio set socket. Simplified
circuit. Complete circuit an-

alysis of metal tubes and “G”

tubes. Grid shift tube tests
$37.50 for all tubes.
complete, Latest RMA

with adapters,

batteries, etc.
Size:

2x 1l x 5'/2 «

Weight: (3 Ibs.

tube socket data,
and numbers,

THE

Mait the coupon below TODAY for the DayraD
Catalog containing complete information on all DAY-
RAD RADIO SERVICE INSTRUMENTS.

It tests metal tubes and is flexible enough to take care of
ONL

all future developments.

Get this DayraD Series 20 Tester. Com- $31 75
pare its efficiency, its speed and its money- mplot
making abilities with ANY tester at ANY siz 250 X S
price that you have ever seen or heard of. we‘“:‘;,w’}n;"ias‘:a'""t

All-Wave SIGNAL GENERATOR
e

60 KC to 60,000 KC—
5 Meters

Direct reading airplane dial,
no charts. No harmonics, mul-
tiples or skip bands. Six ranges.
Neon type output regulator
built in. Modulated or unmod-
ulated radio frequency. Three
section attenuator controls both
“high” and “low” outputs below 1 micro
volt. Maximum Signal sufficient for any
set. Cast aluminum case with compart- complete_with tubes,
ments for individual circuits. Werane: 10 163"

RADIO PRODUCTS CO.

ONLY

$31.75

Subsidiary of Bendix Aviation Corp. 125 Sunrise Place, Dayton, Ohio

——— e P . e e e e P e MR ERG S D R P S (e e Gy S Y S N D P Sy Py S e e e S R R R M SR e G R S e (R A Gy S M R e e Ay e e e

THE RADIO PRODUCTS CO.
Dept. 20—125 Sunrise Place, Dayton, Ohio.

Please send at once and without obligation your CATALOG of DAYRAD RADIO SERVICE INSTRUMENTS and full information on the three

INSTRUMENTS shown on this page.
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THE ANTENN

WATCH YOUR DRIFT

NO AUTOMOTIVE ENGINEER would ever think of adjusting
intake and exhaust valves with the motor cold. No
Service Man with his wits about him will align a cold
radio receiver.

A receiver should be given time to warm up before
any inductive or capacitative adjustments are made.
Inductance and capacity values alter with temperature,
and the correct values for any adjustments are those
obtained with the receiver at a temperature equal to
that reached and maintained under sustained operating
conditions. It takes from ten to fifteen minutes at the
least to reach this temperature. Consequently, a receiver
should be given about a quarter hour to warm up com-
pletely before a trimmer is touched.

This precaution is absolutely essential when aligning
an all-wave or high-fidelity receiver of modern design.
Frequency drift cannot be tolerated in either type of
set ; neither can misalignment.

L 2 ¢ o
OUT OF THE DOLDRUMS

RCA IIAS BROUGHT OUT an important point in recent
advertisements—a point no Service Man can safely
ignore. And the point is, that the set owner, like the
fellow who has halitosis, is very seldom aware of the
presence of a distressing condition. And, the fellow
with an evil-sounding radio is in about the same position
as the fellow with halitosis—even his best friends won’t
tell him that there is something rotten in Denmark.

The rub is that a radio set goes sour so gradually
that the difference is not noted until things get so bad
that even the dog yowls when the receiver is turned on.
All because the human ear has the obnoxious habit of
not only getting used to distorted sound, but almost
getting to like it . . . until it is given the opportunity
of a direct comparison of good and bad reproduction
from the same set.

From the same set, mind you—and there enters the
second rub; for it is an actual fact that a man may
listen to a real fine receiver in his neighbor’s home and
still fail to realize that his own set sounds like the music
on a Chinese phonograph record.

And right there, of course, is where you fit in, If
you can convince the set owner that his receiver is far
from being the musical instrument it was when he first
purchased it, and on the face of this obtain a recon-
ditioning job, he will end up by agreeing with you.
And, you have a good talking point, too . . . your ears
are not acclimated to a single radio, and in consequence
are conscious of differences in the quality of reproduc-
tion. Because of this fact, your ears are frained whereas
the ears of the listener are not: You know when a set
is sour—the set owner doesn’t.

Don’t wait for these jobs to come to you—go and
get ’em. It’s good, clean business and consequently
should be highly desirable.

e % o
APARTMENT-HOUSE AERIALS
THERE IS NOTHING so discouraging to look at as the
roof of an apartment house criss-crossed with aerial
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wires. It is surprising for one thing that landlords-will
stand for these blots on the landscape, and surprising
for another thing that the wires serve any purpose at all.

The truth of the matter is that landlords never would
have permitted tenants to string wires on the roofs had
they known of some suitable system to take the place
of antennas. Multiple antenna systems weren’t available
when broadcasting first started, and now that tenants
and landlords alike have become innured to the maze
of wires on rooftops, there seems little that can be
done about it.

Certainly, you can’t tell a set owner that his aerial
is about as inefficient as a clothesline, for he’ll tell you
that he gets the stations all right, and would you mind
going to hell. But a landlord, who is interested in keep-
ing up the appearance of his building and seeing to
it that the best type of service is given his tenants, might
listen to reason.

Many new apartment buildings in large cities are
equipped with multiple antenna systems and individual
“radio outlets” in each apartment. Tenants are not per-
mitted to string wires on the roofs of these buildings;
they must use the radio outlets. The result is that
tenants are able to tie in on an efficient antenna system
and 4l the long run get much better results from their
receivers. And the buildings don’t look like experimental
hook-ups.

Why not contact landlords with a view to installing
real multiple antenna systems? The cost to a landlord
could be offset by charging each tenant who wished to
use the system a flat sum, or small rental which, in
either case would be less than they would normally
pay for an individual aerial installation. If the charge
included guaranteed antenna service, the tenant would
probably be willing to meet the expense without com-
plaint. '

g

AMATEUR INTERFERENCE

IT HAS BEEN BROUGHT to our attention that numerous
Service Men who, upon receiving a complaint from a
set owner that a local amateur ’'phone transmitter is
interfering with program reception, immediately offer
the suggestion that the set owner report the offender
to the Federal Communications Commission. This is
short-sighted.

In the first place, the Federal Communications Com-
mission has plenty to do without being bothered by such
complaints. In the second place, there is no reason why
the Service Man shouldn’t first check up with the ama-
teur to determine what should be done. Thirdly, we
see no reason why the Service Man shouldn’t take ad-
vantage of the profits to be made from the sale of
wave-traps to eliminate the interference. And, lastly,
since a Service Man is supposed to provide service to
his client, why should he pass the buck on to the
F.C.C? It would be simpler for everyone concerned
if the Service Man would take care of such situations
as they arise.

When an amateur ignores a complaint is time enough
to have the matter reported to the F.C.C.—mnot before.

® SERVICE FOR
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You Can’t Go Wrong
With a Rider Manual”

VOLUME VI HAS

DOUBLE PAGE SIZE SCHEMATICS

So that complicated diagrams can be easily read

PRODUCTS OF OVER 115 MANUFACTURERS

So you will bave maximum coverage

DATA ON NEW METAL, GLASS AND GLASS-METAL TUBE SETS
So you will know about the latest

90-PAGE INDEX COVERING SIX VOLUMES
So you can find anything FAST

1250 PAGES ® $7.50

More than ever before. The same

See it at your jobbers late in November

) L |- 1440 Broad
John F. Rider, Publisher {2 yroc<vey
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ELECTRAD

RESISTOR SPECIALISTS |N

Smooth—
Stepless—
Quiet
Operation
Makes the New

ELECTRAD

echanism provides

O\, 300-degrees of con-

9" tinuous rotation in a
straight path.

spring. Special-alloy

=g floating contact trav-

els end-wise without
} chattering.

SMOOTH -

VOLUME CONTROL Unique!

neering refinements which make this the outstanding
volume control available for replacement purposes.

STUDY the illustrations and you will appreciate the engi-

In addition to all standard volume controls, Electrad manu-
factures a complete line of special replacement controls—exact
duplicates, mechanically and electrically, of controls used
originally in certain specific receivers. These and all standard
controls are listed in the Electrad Volume Control Guide,
together with other valuable service data.

See free Volume Control Guide offer below.

RADIO AND ELECTRICAL

INDUSTRY SINCE 1923

Long aluminum_shaft
easily sawed or filed to
desired tength. Saves
time and labor.

3 only T, back. panel,
when mounted. Case
nly 1 7/16" wide,

witch assembly (ap-
roved by under-
riters) interchange-
ble with standard covel

FREE New 100-Page

VOLUME CONTROL
GUIDE

To Bonafide Service Men

The cost of this guide prohibits free general
distribution. But you may have a copy by
return mail if you send us the carton flap
(the part showing specification and resist-
ance) torn from any new-type Electrad Car-
bon Volume Control carton, together with
your business letterhead or card.

Address Dept. S-11.

RESISTOR SPECIALISTS
Featuring:

QUIET CARBON VOLUME
CONTROLS
VITREQUS RESISTORS
TRUVOLT RESISTORS
POWER RHEOSTATS
Write Dept. S-11 for 1936 Catalog
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Special Application of

Electrad Control No.

298 to Stewart-Warner
Receiver 950 A.C.

STEWART WARNER 950 AC
ELECTKAD SPEC 298

This rassfor

" epnced
:znnn" zn,ong;/
o
WW

Be

50,000

l—ir

=
s =

The diagram shows one of the many
special applications of Electrad Con-
trols fully described in the Electrad
Volume Ceontrol Guide. (See free offer |
on this page.) (

When replacing the volume control in
the Stewart-Warner Receiver 950 A.C.,
it is important that the 20,000 ohm re-
sistor, indicated by arrow, be replaced
by an Electrad wire-wound vitreous
resistor of 10-watt rating. The carbon
resistor used in this pos:tlon causes
faulty volume control operation due to
change in value. I

‘Use Volume Control No. 298. i

Use Vitreous Resistor, 10-watts, 20,000 |
ohms. {

This control has been redesigned to provide ‘
an internal connection between terminals 1
and 2 and a properly tapered rheostat between I
terminals 2 and 3. This improvement greatly
reduces the possibility of noise and increases
the current carrying capacity of the control,
insuring far more satisfactory operation. '
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PROFITS IN OLD SET CC

FOR NOVEMBER, 1935

INVERSION

WITH MODERN METHODS

By Tobe Deutschmann*

This is the second in the series of Mr. Deutschmann's practical articles for the radio
Service Man. Modernization jobs of this nature were on exhibit during the recent conven-

tion of the I. R. S. M. in New York City,

where the opinion was generally shared that real

money-making possibilities exist in this idea of bringing old receivers up-to-date, with

all-wave, ave features.

SIDE from the considerations of

reasonable cost and excellent per-
formance, the electrical and mechanical
adaptability of the Browning-35 sug-
gest its use in receiver modernization.
It is, as most readers are aware, a
seven-tube superheterodyne (eight tubes
in the metal tube model), employing
a pentode output tube resistance-
coupled to the diode detector-amplifier.
This arrangement results in consider-
able electrical flexibility. In cases where
the audio amplifier of the original re-
ceiver is satisfactory, the power stage
in the Browning may be dispensed with,
and the output of the second detector
resistance-coupled to the original sys-
tem. In some instances, it may be de-
sirable to retain only the power stage
of the old receiver—push-pull 45s for
example. The output of the diode
detector-amplifier will not be sufficient
to swing these grids, so the pentode
is retained, but operated as a Class A
driver. The screen grid is connected
to the plate and the 400-ohm bias re-
sistor is replaced with 640 ohms. The
output impedance of this' arrangement
approximates that of a 27; thus the
input transformer is readily available.

or Six-Vort

As this chassis can be obtained in
either 2- or 6-volt models, it will often
be possible to eliminate the power trans-
former and operate the receiver entirely

Two-

*President, Tobe Deutschmann Corp.

NOVEMBER, 1935 *

from the original power pack. (It is,
however, not desirable to reverse this
process and take care of an external
amplifier from the Browning power
supply. While designed and constructed
with a considerable margin of safety,
it would probably be overloaded in many
such cases.) Where a reasonably good
dynamic speaker is incorporated in the
original set, it is almost invariably pos-
sible -to retain this in the conversion,
sometimes e€ven without substitution of
a different output transformer.

CustoMER PsvcHoLoGY

Obviously, the more parts that can
be salvaged from the old receiver, the
lower will be the cost to your customer
without in any way curtailing your
profits. The psychological element
should also be considered. The more

Fig. 2. The old and new Philco panels—
the former having been used as a template.

that is retained from the original re-
ceiver, the more the owner will feel
that it is his old set brought up-to-date.

As we have mentioned before, the
chassis under consideration is available
either for glass or metal tubes, and
advantage may be taken of the psy-
chological preference of your client in
this respect. If a metal-tube receiver
is installed, the Service Man should
satisfy himself that he is supplying tubes
that will stand up. There is no dif-
ference in performance between the
glass and metal tube models.

I
l’lh‘m“ ! lhlul
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Fig. I. The general
panel layout for

modernizations, with N
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Fig. 3. Behind the scenes with the con-
verted Philco 65. This is one of the
simplest receivers to modernize.

MECHANICAL ADAPTABILITY

This chassis lends itself to cabinet
adaptation with a degree of facility
comparable to its electrical flexibility.
Usually it will be easier to retain the
standard metal panel which will be
mounted flush behind the wood panel
in the front of the cabinet. The metal
provides an additional amount of
shielding, and holds the dial card. Thus
the entire tuning and amplifying unit
can be readily removed from the cabinet
for calibrating on the service bench.
Extension shafts make it possible thus
to mount the chassis behind the main
rabinet panel. These shafts are long
enough to provide a %4-inch clearance
between the metal and wood panels
when it is desired to float the chassis.
In such instances, the holes in the wood
panel must, of course, be oversize so
that the extension shafts are adequately

Fig. 4. Front view of the Philco, with
the original investment saved by modern-
ization.

494

cleared. (It will seldom be necessary
to float,the chassis, due to the fact that
the teridency to acoustic feedback has
been considerably reduced by mount-
ing the tuning catacomb itself on soft
rubber.)

Where it is desired to eliminate the

metal panel, the dial card is mounted

directly on the wood panel. Methods
of doing this were described in the
preceding article and will not be re-
peated here. When the wood panel is
not thicker than 34 inch, the exten-
sion shafts can be eliminated by counter-
sinking on the rear of the panel for
the collar nuts.

In many instances, as will be observed
in one of the two modernization jobs
to be described in this article, the width
of the original panel opening is in-
sufficient to accommodate the outside
controls as laid out in the original de-
sign. These are controls A and B in
Fig. 1, which is a general panel layout

Fig. 5. Showing the panel changes in
the RCA RE-17.

with all dimensions referred to a center
line and the base of the chassis. In
such cases, controls A and B—the main
sensitivity control and tone-control-on-
off-switch, respectively—are mounted at
C and D or thereabouts. We write
“thereabouts,” because flexibility is per-
missible here if a slightly different dis-
tribution of the knobs will result in a
more pleasing appearance in conformity
with the shape of the opening.

MODERNIZING THE PHILCO 65

This was a highly popular receiver
of the pre-all-wave days, and represented
an investment that few owners are pre-
pared to throw away. Such prospects
are usually people of discrimination who
will be satisfied with nothing short of
as good performance in the light of
today’s standards, as their old set gave
them in accordance with the criteria of
1930. [n other words, if they were to
buy a set today, they’d expect to pay
in the neighborhood of $150 for it.
They hesitate perhaps for two reasons
—they may not have the $150 and
refuse to accept inferior performance,
or they may be discouraged by the
negligible turn-in value of their present

receiver which cost plenty a half decade
back. This is the Service Man's cue!

The Philco 65 is one of the most
simple modernization jobs, as it presents
no electrical or mechanical problems.
The chassis and speaker are first re-
moved, followed with the panel. No
difficulties will be encountered here, as
it is held in place with screws. The
old panel was used as a template for
cutting a new speaker opening in the
plywood panel. The escutcheon opening
and control holes were cut in accordance
with Fig. 1, controls A and B being
mounted respectively at C and D. Fig.
2 shows the old and new panels. The
new panel was stained to the desired
depth of dark walnut—the stain being
rubbed in with a cloth. An application
of elbow grease and floor wax finished
the panel with a professional touch. The
original tapestry was glued behind the
speaker opening and the panel mounted
in the cabinet. The height of the top
of the shelf was used as a base line
(bottom of chassis) in cutting and
drilling in accordance with Fig. 1. It
was not necessary to float the chassis,
and the metal panel was not used.

The electrical installation was sim-
plicity itself, as the entire Browning-35
chassis was used with a new ten-inch
Wright-DeCoster speaker. The old
speaker could have been retained but
it proved defective in several respects
and it was judged equally economical
to replace it, particularly with the assur-
ance of slightly better reprodiiction.

Fig. 3 gives a good idea of the me-
chanical layout after modernization,
while Fig. 4 is a front view of the
Philco-Browning, vintage 1936.

Tre RCA REL7

This receiver presented a somewhat
different problem due to the fact that
it is a'radio-phono combination. Need-

Rear view of the RCA radio-

Fig. 6.
phono combination following modernization.
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Original |
Wiring |

A
Shielded--

Phono-Radlio Switch-~

Fi16.7

i

IH“IW '1|“|“”||!1 IWI,

Fig. 7. Circuit diagram showing the
phono input to the grid of the second
detector tube.

less to say, however, the complications
were of a very minor nature.

The chassis and speaker were first
removed, but the turntable, pick-up,
phono volume control, transformer and
cable were left as originally installed.
Removing the old panel presented some
difficulties. There are two large vertical
mounting strips for the RCA chassis
in the front of the cabinet. These strips
are both screwed and glued in place,
and, in addition, have tongues which
fit into slots along the sides of the
cabinet. The screws are first removed,
following which the strips are pried
loose with a hammer and screw-driver.
It is then a simple matter to remove
the panel. The ornate old and the
modernistic new panels are shown in
Fig. 5. As will be observed, an entirely
different speaker opening was designed
and cut with a fret or scroll saw. The
old grille cloth was used. The panel
was finished in exactly the same way
as in the case of the Philco. The
standard Broadway layout was feasi-
ble in this case—i.e., with the
four control knobs in a horizontal line.

Once again the top of the shelf was
used as a base line in cutting the es-
cutcheon opening and drilling the con-
trol holes.

A slight but practically unnoticeable
space will exist bétween the center of
the panel and the molding, due to the
fact that the original panel, made out
of pressed wood, had a slight bulge or
curvature.

Once again it was deemed desirable
to install a new speaker. The rear view
of the completed conversion is shown
in Fig. 6. The chassis is not floated.
A shielded lead was used in wiring
the phono-radio switch in accordance
with the diagram of Fig. 7. Fig. 8 is
the front view of the finished job. The
results are on a par with the appearance
—excellent phonograph reproduction
and thoroughly modern radio reception.

To SALVAGE OR NOT TO SALVAGE?

In consideration of the fact that in
both conversions described in this arti-
cle new speakers were installed, it might
be well to mention that substitution
may be determined by factors other than
the actual condition of the original
speaker. In some instances it may be
more economical to install a new speak-
er even when the old one is in perfect
condition and capable of good fidelity.
Such is often the case when the original
speaker has a self-excited field. A sep-
arate filter system for the receiver must
then be installed, which will include a
70-milliampere, 30-henry choke plus a
series resistor capable of carrying the
same current and of the correct value
to bring the resistance of the choke-
resistor combination, which is substi-
tuted for the speaker field, to 1800 ohms.
An impedance-matching transformer is
also a possible additional expense.

Toucu Up tHE CABINET
It follows as a matter of course that

Fig. 8. Modern in every respect—avc,
all-wave, etc.; at a price that few
customers will kick about.

the Service Man should touch up minor
cabinet blemishes as part of his modern-
ization job. In many instances a good
rubbing down with oil, followed with
the application of furniture wax will be
all that is necessary. Scratches that are
too deep to be rendered invisible with
oil and wax should be filled in with
burning-in shellac, which comes in the
form of sticks. This is applied with
a scalpel—a knife with a very flexible
blade. Heat the scalpel with an alcohol
lamp and melt a little of the shellac on
to it by contact. This is worked into
the scratch. (If the scratch is through
to the wood, stain should first be ap-
plied with a camel’s hair brush.) When
the scratch is filled up, work it smooth
with the hot blade. Blend it in with an
oiled cloth dipped in powdered pumice,
following the grain of the wood. Final-
ly, polish.
(To be continued)

CRYSTAL-OSCILLATOR TEST CIRCUIT

T is a well-known fact that a crystal

oscillator maintains a more constant
frequency than any other device known.
For accurate work, therefore, a crystal
oscillator would prove to be ideal were it
not for the fact that the use of a crystal
immediately places a restriction on the
oscillator circuit; i.e., it must be fixed
tuned.

Yet an accuracy of two parts in one
million is possible with a comparatively
simple crystal oscillator, so that its use
is very desirable. But how obtain more
than the one fundamental frequency?

NOVEMBER, 1935 ¢

See Front Cover

There is shown on the front cover the
circuit of the RCA crystal-controlled
oscillator which, because it is designed
to be rich in harmonics, may be used to
check frequencies from 100 to 20,000 ke,
in 100-ke steps, and from 1,000 to 50,000
ke, in 1000-ke steps. Odd frequencies
can be checked by beating.

A crystal having a fundamental fre-
quency of 100 kc is used in conjunction
with a type 955 Acorn triode. When
the switch S-1 is thrown to the “LO”
position, the grid and plate coils L.-1 and
L-2 respectively are tuned close enough

to 100 kc so that the crystal is excited at
its fundamental frequency. When the
switch is thrown to the “HI” position, the
plate coil L-3 is thrown into circuit and
a portion of the grid coil L-1 is shorted.
In this case the grid and plate circuits
of the tube are tuned to an even har-
monic of the crystal (1,000 kc) and the
tube is excited at this frequency. Suf-
ficient bias is placed on the grid of the
tube to make it rich in harmonics.

It will be seen that the circuit is so ar-
ranged that the oscillator may be op-
erated directly from a 110-volt a-c line.
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RCA Victor Model C 15-3
{Continued from October SERVICE)

A general circuit description of the
RCA Model C 15-3 appeared in the
October issue. Now we continue with
the servicing data—alignment, etc.
—based on the use of Cathode-Ray
Oscillograph equipment.

For those not having oscillographic
equipment, data on alignment of this
receiver is included at the end of the
article.

ALIGNMENT PROCEDURE

The extensive frequency range of this
receiver necessitates a more or less in-
volved method of alignment. However,
if the following directions are carefully
applied, the normal performance of the
instrument will be obtained.

Circuits aligned by use of Cathode-
Ray equipment will be as near to per-
fection as possible, hence this method
is to be preferred in all cases. Align-
ment by other methods is oftentimes
an approximation unless extreme care
is taken and a good deal of time ex-
pended. The oscillographic method is
particularly advantageous for trimming
the i tuned circuits to obtain the ut-
most in tone quality and at the same
time the maximum of selectivity. Pro-
cedure to be followed when using a
Cathode-Ray Oscillograph is therefore
given in detail. Should this type of
equipment be unavailable, a substitute
indicator may be used, the procedure
being the same but without the sweep-
ing operations.

EQuIipMENT
The instruments required for placing

this receiver in proper alignment should
consist of a Cathode-Ray Oscillograph,
a Full-Range Oscillator, a Frequency
Modulator, a Tuning Wand and an
Alignment Tool. The Cathode-Ray Os-
cillograph is to be used as an output
indicator to precisely show when the
circuits are correctly aligned. The Full-
Range Oscillator is required as the
source of standard alignment signals
at the various frequencies. Visual align-
ment is made possible through use of
the Frequency Modulator, which in
conjunction with the Oscillograph and
Oscillator, causes the characteristic
wave shape of the circuit under test
to be formed on the Oscillograph screen.
Adjustments must be made with an in-
sulated screw driver, the Alignment
Tool fitting such a requirement. The
necessity for alignment and direction of
required change may be tested with
the Tuning Wand.

I-F TRIMMER ADJUSTMENT

Six trimmers are associated with the
three i-f transformers. Their locations
on the chassis are shown by Fig. 1. Each
must be aligned to a basic frequency
of 460 kc. The last i-f transformer
should be adjusted first, the one pre-
ceding it second and the operation car-
ried through successive stages until the
first transformer has been aligned. For
such a process, it is necessary to feed
the output of the Full-Range Oscillator
to the stages in their order of align-
ment, adjusting the trimmers of each
and observing the effect at the second
detector output on the Cathode-Ray Os-
cillograph. The most convenient point

Fig. 1.

]
T CURTT BE PRASRED WITH ORDAUNCY VOUTTIETEP,

Showing the location of coils, transformers, and sockets with voltage values

for RCA Victor Model C 15-3.
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for connection of the Oscillograph is
at the control grid of the 6C5 first audio
tube, with the vertical “Hi” input ter-
minal attached to the grid connection
and the “Gnd” to the chassis. The “Ext.
Sync.” terminals of the Oscillograph
should be connected to the Frequency
Modulator as illustrated in Fig. 2. A
.001-mfd capacitor installed in series
with the Oscillator “Ant.” output lead
will prevent the voltage constants of
the stage being aligned from becoming
upset. Proceed further as follows:

(a). Place the receiver, Oscillograph
and test Oscillator in operation. Set
the receiver volume control to maxi-
mum and the range switch to Band
“A” Tune the station selector to a
point where no interference is caused
by local stations or the local oscillator,
removing the 6]7 tube if necessary.
Turn the Oscillograph vertical “A”
amplifier to “On” and advance the ver-
tical gain control to its maximum posi-
tion. Set the horizontal “B” amplifier
to “Timing” and control its gain so
that the luminescent spot sweeps a trace
completely across the screen. Have the
timing control adjusted to “Int.”

(b). Attach the output of the test
Oscillator to the control grid cap of
the second i-f tube (6K7) and chassis
ground. Tune the Oscillator to 460 ke,
having its modulation switch turned to
‘On.” Regulate the output control until
the signal produces a wave pattern on
the Oscillograph screen, adjusting the
Oscillograph frequency and range con-
trols to give the desired number of
cycles. Cause the image formed to stand
still on the screen by manipulation of
the “Sync.” control. Use as low a signal
output from the Oscillator as can be
accurately observed at the Oscillograph.
Then tune the two trimmers C-44 and
C-45 of the third i-f transformer to
produce maximum amplitude (vertical
deflection) of the oscillographic image.
Under this condition, the transformer
will be sharply resonated to 460 kc.

(c). The Frequency Modulator should
then be placed in operation and inter-
connected with the Full-Range Oscil-
lator by means of the shielded patch
cord provided. Fig. 2 shows the proper
arrangement. Set the Frequency Modu-
lator sweep range switch to its “Lo”
position and turn the Oscillator modula-
tion switch to “Off.” Change the timing
(Sync.) control of the Oscillograph to
“Ext.” and place the range switch to
its No. 2 position. Then shift the tun-
ing of the Oscillator, so as to increase
its frequency, until two distinct and
similar waves appear on the Oscillo-
graph screen and become coincident at

'their highest points. These curves will

be found to occur at an Oscillator setting
of approximately 540 ke. They will be
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GENERAL DATA—continued

identical in shape but appearing in re-
versed positions. Adjust the frequency
control of the Oscillograph in order to
cause the waves to conform with these
requirements and to make them remain
motionless on the screen. This will
require a setting of approximately %
clockwise rotation of the frequency con-
trol. The trimmers C-44 and C-45
should then be re-adjusted so that the
two curves move together and become
exactly concident throughout their
lengths, maintaining the maximum am-
plitude at which this condition can be
brought about. .

(d). Leaving the equipment connect-
ed and adjusted as above, change the
Oscillator output to the control grid cap
of the first i-f tube (6K7). Adjust the
two trimmers C-37 and C-38 of the
second i-f transformer until the forward
and reverse waves appearing on the
Oscillograph coincide throughout their
lengths and have maximum amplitude.

(e). Change the test Oscillator out-
put to the control grid of the first
detector tube (6L7) without disturbing
the connections and adjustment of the
other apparatus. Then align the trim-
mers C-32 and C-33 of the first i-f trans-
former to produce waves of maximum
coincidence and maximum amplitude.
The shape of the composite wave ob-
tained from this operation is a true
representation of the over-all tuning
characteristic of the i-f system.
ANTENNA, DETECTOR AND OSCILLATOR

For Bands A and X, adjustments
must be made at the high and low
frequency ends of the range. On Bands
B and C, alignment is required only at
the high frequency end. Band D is
permanently adjusted during manu-
facture, hence no alignment will be
necessary in this range. Locations of
the various antenna, detector and oscil-
lator trimmers are shown on Fig. 1.

TMy-122- B
CATHODE RAY
OSCILLOGRAPH

TO DETECTOR=——a,
OUTPUT

* TO CHASSIS

SHIELD & @ ®
L

@
SESm—— @@@ °

VERTICAL INPIJT/‘

AsvLF, 08
210 1F. TUBE

110-120V.
50-60~

TMY-12B-A
FREQUENCY MODULATOR

TMV=-97-C
TEST OSCILLATOR

Fig. 2. Alignment apparatus connections.
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Fig. 3. Cathode-Ray images for the i-f amplifier.

The test Oscillator should be removed
from connection with the i-f system and
its output attached to the antenna-
ground terminals of the receiver. No
changes are to be made in the attach-
ment of the Oscillograph at the second
detector. During the adjustments, the
Oscillator output should be regulated as
often as is necessary to keep the oscil-
lographic image as low as is practically
observable. Such procedure will obviate
apparent broadness of tuning which
would result from ave action on a
stronger signal. The sequence of align-
ment should be Band A, Band X, Band
B and Band C. Proceed with the ad-
justments as follows:

CALIBRATION

Set the receiver range switch to Band
A and rotate the station selector until
the tuning capacitor plates are in {full
mesh (maximum capacity). Then move
the main dial pointer until it points
exactly to the horizontal line at the low

frequency end of the Band A scale. Cor-
rect the setting of the vernier second
hand pointer to read zero.

Baxp A

(a). With the receiver range switch
on its Band A position, tune the station
selector until the dial pointer is at a
reading of 1720 kc. Adjust the Oscil-
lator to 1720 kc (modulation “On” and
Frequency Modulator disconnected)
and increase its output to produce a
registration on the Oscillograph. Care-
fully align the oscillator, detector and
antenna trimmers, C-25, C-14 and C-3
respectively, so that each brings about
maximum amplitude of output as shown
by the wave on the Oscillograph. It
will be necessary to have the timing
control of the Oscillograph on “Int.”
for this operation. Then shift the timing
control to “Ext.” and place the Fre-
quency Modulator into operation with
its connections to the Oscillator and
Oscillograph as shown on Fig. 2. Re-
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GENERAL DATA—continued

tune the test Oscillator (increase fre-
quency) until the forward and reverse
waves show on the Oscillograph and
become concident at their highest points.
Adjust the trimmers C-25, C-14 .and
C-3 again, setting each to the point
which produces the best coincidence and
maximum amplitude of the images.

(b). Remove the Frequency Modu-
lator cable from the Oscillator and
shift the signal frequency to 600 kc.
Tune the receiver to pick up this signal,
disregarding the dial reading at which
it is best received. Then insert the
Frequency Modulator plug and retune
the Oscillator until the two similar for-
ward and reverse waves appear on the
screen. It is advisable to shift the Oscil-
lator to its 200-400 kc range and use
the third harmonic of the generated
signal in order to obtain the desired
range of sweep for this adjustment.
The trimmer C-23 should then be ad-
justed until a point is reached where
the waves have the greatest amplitude,
It will be unnecessary to rock the tun-
ing condenser for this operation inas-
much as the Frequency Modulator is
automatically producing the same effect.
After completing this adjustment, the
trimmer C-25 should be realigned as
in (a) to correct for any change in
the oscillator high frequency tuning
which has been caused by the adjust-
ment of C-23.

Banp X

(a). Disconnect the Frequency Mod-
ulator and tune the test Oscillator to
a frequency of 400 kc. (Modulation
“On”). Place the receiver range switch
in its Band X position and turn the
station selector until the dial pointer
reads 400 kc. Adjust the Oscillograph
timing control to “Int.” Then align each
of the trimmers C-26, C-15 and C-4 to
the point producing maximum output
at the Oscillograph. Place the Fre-
quency Modulator in operation and at-
tach it to the Oscillator in the normal
manner. Change the Oscillograph tim-
ing to “Ext.” Increase the frequency
of the Oscillator (modulation “Off”)
until the two waves appear and become
coincident at their highest points,
approximately at 462 kc. They may be
made to remain stationary on the screen
by manipulation of the Oscillograph
range switch and frequency control. Re-
adjust the three trimmers C-26, C-15
and C-4 to give maximum amplitude
and complete coincidence of the waves.

(b). Change the test Oscillator so
that it delivers a signal of 150 kc with
the Frequency Modulator disconnected.
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Tune this signal on the receiver which
has previously been set to Band X,
disregarding the dial reading at which
the signal is best received. Then inter-
connect the Frequency Modulator with
the Oscillator and retune the latter to
the point at which the two similar
waves appear on the screen. Adjust
the trimmer C-27, for maximum ampli-
tude of the wave images. Rocking of
the tuning condenser will not be neces-
sary as the Frequency Modulator dupli-
cates such an operation. Repeat the
alignment of C-26 as outlined in (a)
to correct for any reflective error
brought about by the adjustment of
C-27.

Banp B

(a). Advance the receiver range
switch to its Band B position and tune
the station selector to a dial reading
of 6132 ke. Set the test Oscillator to
this same frequency (Modulation “ON”
and Frequency Modulator disconnected)
and increase its output until a suitable
indication is apparent on the Oscillo-
graph. Then adjust the trimmer C-76
to the point producing the maximum
amplitude of the image. Two positions
will be found on this trimmer which
cause maximum amplitude. The one of
least capacitance is correct and should
be used. Check for the “image” signal,
which will be received at 5212 kc on
the dial if the adjustment of C-76 has
Leen properly made. An increase in
Oscillator output may be necessary for
this test; however, its frequency should
not be changed nor any trimmer adjust-
ments made on the receiver.

(b). Return the station selector to the
6132-kc reading and align the detector
and antenna trimmers C-13 and C-2
respectively, for maximum (peak) out-
put as shown by the Oscillograph. No
further adjustments are to be made on
Band B.

Banp C

(a). Turn the range switch of the
receiver to its Band C position and tune
the station selector until the dial pointer
reads 18,000 kc. Set the test Oscillator
to this same frequency (Modulation
“On” and Frequency Modulator dis-
connected), regulating its output to the
level required for convenient observa-
tion. Adjust the trimmer C-75 to the
point producing maximum output as in-
dicated on the Oscillograph. Check for
the presence of “image” signal by tuning
the receiver to 17,080 kc. The 18,000-
ke signal of the Oscillator will be re-
ceived at this point if the adjustment
of C-75 has been properly made, using

the position of minimum capacitance
giving maximum receiver output. It
may be necessary to increase the output
of the Oscillator in order to get an
indication of the “image.” No adjust-
ments should be made during this check.
(b). Return the receivér tuning to
18,000 kc, realign C-75 if necessary,
and then adjust the detector and an-
tenna trimmers C-12 and C-1 for maxi-
mum signal output as evidenced by the
oscillographic image. No further adjust-
ments are to be made on Band C.

Baxp D

No adjustments are required on this
band.
GENERAL ALIGNMENT NOTES

To align the receiver by other means
than those explained in the above pro-
cedure will require the use of an output
indicator and a suitable test oscillator.
The output device should be connected
at the receiver output, either to the
voice-coil circuit or to the output trans-
former primary. Successive points of
connection of the test Oscillator will be
identical to those specified for Cathode-
Ray alignment, the same test frequen-
cies being used in each case. The
process of sweeping the frequency of
the test Oscillator with the Frequency
Modulator will of course be omitted;
instead, the trimmers throughout the
system should be adjusted to produce
maximum indication at the output. It
will be essential to rock the tuning
condenser for the low frequency adjust-
ments of Bands X and A, but to cause
maximum output rather than the type
of indication afforded by the Oscillo-
graph.. The receiver volume control
must be kept at its maximum setting
and for each test, the Oscillator output
regulated to maintain an indication
which will be as small as possible. Un-
der this condition, the receiver will be
operating at maximum gain, but re-
ceiving only a weak signal of insuffi-
cient strength to cause appreciable avc
action. This requirement is of impor-
tance in either method of procedure,
since the ave will have a definite effect
on the indication if a more intense
input is used.

Crosley 124J

Impossible to align at 175 kc: Caused
by first i~f transformer secondary wind-
ing being grounded or shorted. Re-
place. Also replace 27 oscillator tube
and check twin speakers for correct
phasing.

George F. Baptiste.
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GENERAL DATA—continued

Grunow 6G Chassis

The Grunow 6G broadcast and short-
wave chassis is used in receiver models
680 and 681, with speakers 8B4 and
108C5 respectively. It is a 6-tube, 115-
volt, 50-60 cycle set, with three wave-
band positions, avc, tone control and
band-spread dial.

A 6A8 is used as mixer-oscillator,
6K7 as first i-f amplifier, 6H6 as second
detector and avc, 6F5 as first audio am-
plifier, 6F6 as power output tube, and
a 5Z4 as rectifier tube.

The three frequency ranges are di-
vided- as follows: Band A, 550 to 1750
ke; Band B, 1700 to 5680 kc; Band C,
5.4 to 18 mc.

CircUIT ALIGNMENT

Do not attempt to align the 6G Chas-
sis without proper equipment. Align-
ment condensers are shown in Fig. 2—
i-f condensers on top of the i-f trans-
formers.

Coupling condensers of 200 mmfd, .25
mifd, and a 400-chm resistor should be
used when coupling oscillator to re-
ceiver during alignment as specified in
the procedure.

The receiver should be aligned in a
location free from local interference
caused by motors—flashers—automobile

ignition, etc.) as high-frequency disturb-

ances will cause difficulties when the

short-wave section is being adjusted. (A

screened room is to be recommended.)
DiaAL SETTING

Turn dial knob until condensers are
fully meshed. The dial pointer (hour
hand) ‘should be on the horizontal line
of the dial, pointing to 9 and 3 o’clock.
The minute hand should be at 12 o’clock
or in a vertical position.

I-F ALIGNMENT

Connect signal lead of test oscillator
to grid of 6A8 (lst detector tube)
through .25-mfd condenser. Connect the
ground lead to the chassis.

Set dial pointer to 1400 k¢ and range
switch on position “A.”

Place test oscillator in operation at
490 kc or 465 ke (see note below). Turn
receiver volume control and tone con-
trol to maximum.

Attenuate test oscillator output to
lowest value, consistent with obtaining
a readable indication on output meter.

Adjust four i-f trimmers, Al, A2,
A3, A4, located on the i-f transformers
on top of chassis (see Fig. 2) until
maximum output is obtained. During
alignment, maintain as low a value of

signal as will allow obtaining of accu-
rate adjustment,

1400-kc ALIGNMENT

Connect signal lead of test oscillator
through 200 mmid condenser to antenna
binding post.

Connect the test oscillator ground
lead to the ground post of chassis.

Place test oscillator in operation at
1400 k.

Turn dial pointer to 1400 kc.

Turn range switch to range “A.”

Adjust broadcast oscillator trimmer
A5, Fig. 2, to maximum output.

Adjust Ist Det. Trimmer (A6), Fig.
2, to maximum output.

600-xc ALIGNMENT

Place test oscillator in operation at
600 kc.

Tune in signal to maximum (this
point does not have to be exactly at 600
ke dial setting).

Adjust the 600 ke padding condenser
(A7) (which is on top of chassis to the
rear of variable condenser) in direc-
tion of signal increase. At same time
rock the tuning condenser back and
forth through resonance while adjust-
ing padding condenser until maximum
output is obtained.
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GENERAL DATA—continued

Rechcek 1400-kc Alignment.
5-Mc ALIGNMENT

Set range switch at “B.”

Place test oscillator in operation at 5
me.

Turn dial pointer to 5 mc,

Adjust set oscillator trimmer (A8)
to maximum output.

Adjust detector trimmer
maximum output.

Check dial setting at 1800 kc.

18-Mc ALIGNMENT

(A9) to

Connect signal lead of test oscillator
through 400-ohm resistor to antenna
binding post of chassis.

Connect the ground lead to ground
terminal of chassis.

Set range switch to range “C” and
turn dial pointer to 18 mec.

Place test oscillator in operation at
18 mc.

Adjust set oscillator trimmer (A10)
to maximum output.

Adjust detector trimmer (All) to
maximum output.

On the 18-mc alignment it will be
noted that there are two settings at
which the signal will be received. Use
the lower of the images for alignment
point, that is, the setting giving most
capacity or the point at which the trim-
mer screw is farthest in. Check dial
setting at 6 mc.

I-F Peaks

Due to interference caused by com-
mercial code stations in some locations,
it has been necessary to use two i-f fre-
quencies on this receiver, one of 490 kc
where code interference is in the neigh-
borhood of 455 kc, and the other where
the interfering stations are operating in
the 500-kc band, an i-f of 465 kc is used.

The i-f frequency of the receiver is
stamped on the rear of the chassis, and
if there is any doubt as to i-f peaking,
it is only necessary to apply a variable
i-f signal to the i-f amplifier, and maxi-
mum output will indicate resonance or
frequency at which the i-f's were
peaked.

To further overcome this form of in-
terference, sets peaked at 465, also in-
corporate a wave filter in the antenna
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FIG.2 - | s
Chassis layout and trimmer locations,

Grunow 6G.
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circuit. This filter should be tuned to
the same frequency as the i-f trans-
formers. Tuning is accomplished after
the set has been completely aligned by
applying the i-f f{frequency signal
through to a .0002-mfd condenser to the
antenna binding post of the receiver,
and tuning the wave filter condenser,
(A12) (located on the right hand side
of the chassis) so that the incoming
signal is at minimum output.

In other words, apply a strong 465 kc
signal to the receiver antenna post
through the .0002-mfd condenser, and
tune wave filter so that the output meter
indicates minimum.

Silvertone Models 1922A,
1932A, 1982A and 1992A

These Silvertone Models are 6-tube
battery-powered superheterodynes, hav-
ing a broadcast and short-wave range.
A filament ballast tube type 1G1 is used
to maintain the filament voltage at its
proper value when the receiver is sup-
plied by a 3-volt “A” block or an air
cell. If a 2-volt storage battery is to be
used, the ballast tube should be replaced
by a 4-prong plug having its filament
prongs connected together,

Tue AVC Circurr

The 230 avc tube is used as a diode
with its plate connected to one of the
filament prongs, so that the usual grid
acts as the diode plate. A portion of the
i-f signal is applied to the tube through
(C-13, as shown in Fig. 1. The resulting
diode current, flowing through R-6,
creates a voltage drop which is applied
to the control grid of the 1C6 and 1A4
tubes to secure avc.

The tubes and their functions are as
follows:: 1C6, oscillator-translator ;
1A4, i-f; 232, detector; 230, avc; 950,
output; 1G1, ballast,

ALIGNMENT PROCEDURE

During all of the alignment proced-
ure, the volume control should be turned
all the way on and the tone control
should be turned all the way to the right
to its “brilliant” position. The ground
lead of the test oscillator is to be con-
nected to the chassis through a .1-mid
condenser. This prevents shorting of
the grid bias of the tubes. The other
lead of the test oscillator is to be con-
nected in the manner described in the
procedure. Where connection is made
to a control-grid cap, it is important to
leave the grid clip attached to the grid
cap and to leave the tube shields in
place. No attempt should be made to
“kill” the oscillator section of the 1C6
during the alignment.

The output from the test oscillator

always should be kept at the lowest pos-
sible value that will give a satisfactory
output reading. During the r-f align-
ment, the coupling between the test os-
cillator and the antenna lead of the
receiver should be made as loose as pos-
sible. (The antenna lead and the oscil-
lator lead separated.) If the test oscilla-
tor has a variable control for its power
output, turn this control to its high posi-
tion and then decrease the signal input
to the receiver by decreasing the amount
of coupling between the test oscillator
and the receiver’s antenna lead. If an
actual antenna is not used, and is re-
placed by a condenser or resistor, as
described in the procedure, the input to
the receiver should be kept low by de-
creasing the power output from the test
oscillator.

When peaking the antenna and trans-
lator trimmers, the variable condenser
should be “‘rocked” back and forth a
degree or two while the trimmer is be-
ing adjusted. This should not be done
when peaking the oscillator trimmers.
In this case, the variable condenser is
turned so that the plates are completely
out of mesh and left in this position
during the adjustment. When adjusting
the oscillator trimmers, if it is tound
that two peaks can be obtained, use the
one in which the trimmer is screwed
further out (less capacity). When ad-
justing the antenna and translator trim-
mers, if two peaks are found, use the
adjustment ‘in which the trimmer is
screwed in furthest. Note that this is
exactly opposite to the procedure for the
oscillator trimmers.

SEQUENCE OF ALIGNMENT

1. Align i-f amplifier.

2. Align broadcast band, Band A.

3. Align short-wave band, Band B.

I-F ALiGNMENT

1. Set the test oscillator to 175 kc
and connect its output lead to the con-
trol grid cap of the 1C6 tube.

2. Peak the i-f input transformer.
This is the square can unit on top of the
chassis.

3. Peak the i-f output transformer
secondary. This is the round can unit
with the single adjusting screw mounted
4t the top rear of the chassis.

4. Peak the i-f output transformer
primary. This trimmer adjustment is
C-21 in the diagram of Fig. 2.

5. It is advisable to repeat the align-
ment for greater accuracy.

BroapcasT R<F ALIGNMENT; Banp A

1. Loosely couple the output of the
test oscillator to the antenna lead of the
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GENERAL DATA—continued

receiver, leaving the antenna connected.
If it is impractical to use an actual an-
tenna, the test oscillator can be con-
nected, in series with a .00025-mfd
condenser, directly to the antenna lead
of the receiver.

2. Set the test oscillator to 1,600 kc.
Open the variable condenser plates all
the way and adjust C-2, the Broadcast
oscillator trimmer, for maximum out-
put.

3. Set the test oscillator to 1,400 ke
and tune in its signal. Peak the Broad-
cast antenna and translator trimmers.
The antenna trimmer is the one on the
variable condenser section nearest the
dial. The translator trimmer is the one
in the round can unit mounted next to
the square can i-f unit on top of the
chassis.

4. Set the test oscillator to 600 kc
and tune in its signal. Then adjust C-6,
the Broadcast oscillator padder. The
variable should be “rocked” back and
forth a degree or two during the ad-
justment.

5. Repeat the 1,600- and 1,400-kc ad-
justments.

SHORT-WAVE R-F ALIGNMENT; BAND B

1. Loosely couple the test oscillator .

to the antenna lead of the receiver,
leaving the antenna connected. If it is
impractical to use an actual antenna,
the test oscillator can be connected, in
series with a 400-ohm resistor, directly
to the antenna lead of the receiver.

2. Set the test oscillator to 16,000 kc.
Open the variable condenser plates all
the way and peak C-3, the Short-Wave
oscillator trimmer.

3. Set the test oscillator to 15,000 kc
and tune in its signal. Peak C-1, the
Short-Wave translator trimmer.

e
Raytheon 6Q7 Duo-Diode Triode

Raytheon has just announced a new
combination type metal tube which has
been designated type 6Q7.

Type 6Q7 is a duo-diode triode with
circuit applications corresponding to
those used with the type 75 glass tube.
Reference to the characteristics of the
new Raytheon 6Q7 shows noteworthy

6@7 CHARACTERISTICS

Heater Rating
Voltage 6.3 volts
Current 0.3 ampere

Triode Unit—Class A Amplifier
Operating Conditions and Characteristics

Plate)es s arels @ sronel s Buitehese sl & 250 volts
Grid ..o —3 volts
Plate Current .......... 1.2 ma
Amplification Factor.... 70

Plate Resistance ........ 59000 ohms .
Mutual Conductance.... 1200 mmhos
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The 6Q7 Duo-Diode Triode.

changes in the triode section. The
amplification factor is 70 and the plate
resistance 59,000 ohms—both lower
than in the 75. The mutual conduct-
ance of the 6QQ7 is slightly higher.

The result of these changes is =
definite improvement in the signal
handling capability of the 6Q7.

The triode section is a high-mu tube
designed for resistance coupling. The
coupling resistance may be any value up
to approximately one quarter megohm.

The two diode units are independent
of each other and the triode unit ex-
cept for the common cathode sleeve.
The diode units may be used either as
a half-wave or full-wave rectifier, or
a half-wave rectifier with the other unit
used for delayed avc.

[ 2

Silvertone Models 1904, 1906,
1914, 1954, 1964

Reducing Volume to Zero: The most
common cause for failure of the volume
control to reduce the volume to zero
is slippage of the volume control coil
on its shaft. Causes of this trouble are:

1. A faulty 6C5-G avc tube will make
¥t impossible to reduce the volume to
zero. Try other tubes in the socket.
After the tube has been replaced, bring
the coil to its zero setting.

2. A less likely cause of the same
trouble is leakage between B plus and
the 6A7 grid return lead. This can be
cvercome by pulling this grid-return
lead up away from the other wiring.

3. In unusual cases where there is
a powerful broadcasting station very
close to the receiver, a small shield
(Part R13352) should be fastened by
means of a nut, to the mounting screw
for the fixed coil of the volume control.
After the coil has been adjusted to min-
imum volume, additional improvement
can be had by very slight bending of the
shield toward or away from the fixéd
coil. The addition of this shield will
be found necessary only in extreme
cases.

Reducing Image Response: Any diffi-
culty with whistles due to image re-
sponse can be minimized or entirely
eliminated as follows:

1. Examine the connections of the
broadcast antenna coil primary. If the
inside lead of the primary is connected
to ground, and the outside of the
winding connected to the wave switch,
the correction for image has already
been made in production and nothing
more should be done. :

2. If the inside of the winding con-
nects to the wave switch and the outside
to ground, remove the connections and
connect the inside of the winding to
ground. The connection to the outside
of the winding should be changed as
described in the following paragraph:

3. Remove the wire that ran from
the broadcast antenna coil primary to
the wave switch. Run a wire from
the terminal of the outside of the pri-
mary winding, down through the hole
that is alongside of the electrolytic con-
denser, across the top of the chassis,
down through the power transformer
mounting slot, to the wave switch ter-
minal from which the original lead was
removed.

4. It is not necessary to re-align cir-
cuits.

Mounting Screw Short: Some trouble
may possibly be encountered due to one
of the chassis mounting screws coming
into contact with the 22-ohm resistor,
R13. This trouble was quickly discov-
ered in production and corrected by
mounting the resistor terminal board
differently. However, a few sets may
have been shipped in which the possi-
bility of the trouble exists.

e

RCA Models Using "ARB"

The automatic residual-bias” system
described last month is used in the fol-
lowing RCA receivers: C8-17; C9-4;
C11-1; C13-2; T8-16; T10-1 and T-10-3.
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“YOUR NEW BOOK

IS THE REAL McCOY!” i

@ SERVICE MEN ALL OVER THE :
COUNTRY TELL US THAT THE b
NEW VOLUME OF SERVICE HINTS
CAN'T BE BEAT . .. SEND FOR
YOUR FREE COPY TODAY!

Yes, Sir! Sylvania’s new volume of Serv-
ice Hints is the real thing! It’s got the
right answers for the tough problems
you're always running up against in a day’s
work. And what’s more, this book was
written by crack service men themselves
... contains actual problems and solutions
from men who are on the job .. . who
know radio!

Don’t wait! Send for your FREE COPY
of SERVICE HINTS today. Find out
how the information in this book will
simplify your hard-to-crack jobs. Put
yourself in a position for more and better
service jobs at bigder profits. Right now
. .. fill out this coupon and send it to the
Hygrade Sylvania Corporation. The new
volume of Service Hints: will be sent you
absolutely without charge.

SYLVA

Registered U. 8. Pat. Off.

THE SET-TESTED RADIO TUB

HycRrapE SYLvaNiA CORPORATION, S-11

Emporium, Pa.

Please send me free, without obligation, Volume 2 of

Sylvania’s “Service Hints.”

Experimenter [] Amateur [ (O] |

Serviceman [] Employed by dealer 7]
Independent []

Member Service Organization

—— e e e —

|

1

|

5 NAME  s50000mm:48 000 « bidl -5 - A 5e i 1

Makers of Sylvania Tubes and Hygrade Lamps ADDRESS ......... R o |

: g CITY .. s.impsdca.o.bp: ..... STATE . I
Factories: Emporl?xm, Pa,, Salem, Mass., St. Mary’s, Pa. SRR MAREER . . :
Copyright 1935 Hygrade. Sylvania Corp, ADDRESS .

NOVEMBER, (935 e Say You Saw It IN SERVICE 503



FOR

INTERMEDIATE-FREQUENCY PEAKS
1936 RECEIVERS

Atwater-Kent |-F Peaks

The i-f peaks listed in the accompany-
ing table are for the new model At-
water-Kent receivers.

L LY I IR TN SPUPEE
D I T I I T
R R R R R T I I I A

LR T I I Y

Bosch I-F Peaks

The models and i-f peaks for the new
United American Bosch receivers are
given in the accompanying table.
Model I-F Peak

Fada I-F Peaks
The following table of i-f peaks is for
the new Fada receivers:

Model I-F Peak
150 i e 456
< J 456
157 i 456
160t eroororss: 8+ 2 & Braere § 5 st EoETeTsE T 3 456
166 Fhexeitio « 3+ « TaEToaiToTe « o o B Telihoiool o o » 175
0 . el B o TR g R TS TS 456
100 ... i mmet sy s e e E s 456
192 ......... e NN - i 456

1462 .ivinvviiiinen. et e 456

General-Electric |-F Peaks
The following table gives the i-f peaks
for the new General Electric receivers:

504

HAHHEAH3993000000000
B

®
Grunow |-F Peak Table

The i-f peaks for the new Grunow
receivers follow :

Model I-F Peak
470 Poerorerlt P T Tex, Jr. . = 465 or 490
S580) oSS LA e ooy N, B 465 or 490
640 oo 465 or 490
641 e 465 or 490
670 e o 455
O, frerersrs 93 3 3 EEITIErTD £ 5 ¥ AR T selT e o » 455
680 .. 465 or 490
681 (e wiaes.. 465 or 490

°
RCA Victor |-F Peak Table
The i-f peaks for the new models of
the RCA Victor receivers are given in
the following table:

Model I-F Peak
BC 64 ........... Y. <+ o derr ¥ . .o 460
BC 79 ...... ST

BT 6-3

BT 6-10

i

N E O\ 0000 N
PR L L

4-8

8
429 oot 2 I e Ts €L B ]
4-9A ...... e o oo tr-f
410 o t-r-f
52 s e s 09 5 o0 3 G0 5 2 s e 460
B2l etk . « « o xEx T, « - 51 SRR 460
6=9 i .1 .. B GETRRTE  SaEgAR . . 460
2 T P e here ook 33 460
8-16 .. e 460
10-1 o 460
10-3 ....onnt % AERIE 15  © &R Eebed 3 460

@
Silvertone |-F Peaks
The following table gives the i-f peaks
for the new Silvertone receivers:

Model I-F Peak

603 e e 460

604 .. 445
1904 ... ... R ——— 175
N04Ay maiurorm 2 2 + o FoTuicuns « 1 oF ciBolEed 3 175
1906] APTET . . . I s baane 5 ML A, i 175
NO1Y) Fpigigens . % T ; <1 A 175
1920 ... ... S A e aae e 480
1922A ........... et 175
1923 ....... . W, R — 175

1980 L ousiniiciiiis i 480
1982A v, ... BEsa e e eraneus coan 175
1983 o 175
L T I A — 450
1992A; 9 333 50 0615 8 |G kel G BreTeers 175
1993 5587 taitedl S e s o Biaelil o 0 1 o $Tosesins 175
1995 «wm k.2 . b AR . T 450
199 ..... O T TN PR 175
°

Sparton |-F Peak Table
The following table gives the i-f peaks
for the new Sparton receivers:

Model I-F Peak
506 e 456
R T L Ly e L Tl T — 456
O10] Lacfic - -cAEGR . 5 o CxmeelalH o T Toxead 345
616] DU r. . ¥ Bogs s P s 345
666 i 345
666 X . . wees . 345
716 X ..., P e 456
706 o 456
766] X 11555 s 6 peon < 605 i606 £ AEGTEE 23930 - TG 456
ZOORRE 22w s Te + » mdFhomcloiod il 7 4 6T 456
766 XS i .. 456

Stewart-Warner I-F Peak Table

The f{following table includes the
models and i-f peaks for the new Stew-
art-Warner radio receivers:

Model I-F Peak

R-134 ... . .e . 456

R-136 it e 456

R-137 i riiiiie it tinennsneion 456

R-138 s 456
®

Stromberg-Carlson |-F Peaks
The i-f peaks for the new Stromberg-
Carlson radio receivers.

Model I-F Peak
7 Z A 465
02 {5 SN 1 3 57 GRS 8 el 3 6 G 465
03 T T L o T Y 6 TS G e 465
70, m. .. . Petyr e . . 260-370
821 | Wi s B DT D g - O . - 465
83 e e 465
B4 s 465

Wells-Gardner |-F Peaks

The i-f peaks given in the following
table are for the Wells-Gardner sets:
Model I-F Peak
ODM ......... v AT BT B e TR o RS 456
5 G iiitiuenns oo « Tl v s « o o Pire 175
6 1S Mz 2 WeTyosx. 5. 7. cory PTG . 175
.G M B.ry iy iine B o i 0060 - /oo il 456
7 H oo 456
/0 eean. 456
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THE NEW
WESTON

MODEL 770

TUBE SELLER

- FOR

COUNTER AND
PORTABLE USE

PROFIT - PRODUCERS
FOR SERVICING —

Here’s the one choice in
tube sellers today! It’s Weston

TueE WESTON v built. It combines real merchan-
SELECTIVE dising appeal with the ability to thoroughly and quickly
AN‘,‘LYZFR check any and all tubes. Here are some of its features:

A life-time instru-
t—banish : ;
Ezzroba::;e::e:::_ 1. Neon short check while tubes are hot.
Readyr for. thie ietal 2. Condenser leakage test available.
tubes. Measures all =
fundamental  values 3. A perfected total emission tester — actually tests tubes
including output. under 103(1.

4. Individual tests on single electrodes— thus covering
combination and double tubes.

5. Designed for both counter and portable use.

6. Tests all tubes, including metal —has spare sockets.

7. Finished in three colors—designed to attract and im-
press customers.

8. Priced low for a quality instrument.

THE WESTON

ALL-WAVE You need this new Model 770 Tube Seller . . . just as you
OscILLATOR need these other Weston instruments for profitable servie-
A real all-wave oscil- . .
Tator—iriple shielded ing. They afford a profitable and permanent investment for

—and with every fea- 1.3 : : .

I oai ARG wn i those building a permanent business in radio. Get the facts
an accurate servicing on Weston instruments. Send the coupon today ... Weston
job on all modern R . .

Teceivers. Electrical Instrument Corporation, 604 Frelinghuysen

Avenue, Newark, New Jersey.

WESTON ELECTRICAL INSTRUMENT CORPORATION
604 Frelinghuysen Avenue, Newark, N. J.

Send bulletin on Weston Radio Instruments.
Name . : T o

Address
City and State..... ... T T T T, fm-op e r——iok

WESTON Radio Instruments
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Auto-Radio . .

Hudson-RCA Victor Model H-6

The schematic of the electrical cir-
cuit is shown in Fig. 1. From this dia-
gram it may be seen that six tubes are
incorporated in the basic superhetero-
dyne circuit. In sequence, there is an
r-f stage, a dual first detector-oscillator
stage, a single i-f stage, a second de-
tector audio amplifier avc stage, and a
pentode output stage. The power sup-
ply system contains a- mechanical inter-
rupter and an 84 rectifier. The follow-
ing circuit features are of particular
importance :

Noise FiLTER

Reduction of ignition interference and
similar disturbances is brought about by
a filter arrangement in the antenna in-
put circuit. This filter is a “band-pass”
type, having an acceptance band be-
tween 540 kc and 1600 ke, and sharply
defined cut-off below and above these
two limits. Primary to secondary capac-
ity coupling in the first r-f transformer
has been minimized to further suppress
interference.

TuNep CIRCUITS

There are seven resonant circuits
in the radio-frequency end of the re-

contro

ceiver. The r-f, first detector and oscil-
lator grid circuits are tuned by a three-
gang tuning condenser, The remaining
tuned circuits consist of the primary
and secondary windings of the i-f trans-
formers which are resonated by trim-
mers to a nominal frequency of 260
kilocycles.

DEeTECTION-AVC

Detection takes place as a result of
the rectifying action of the diodes of
the 6B7 tube and develops a current
through -resistors R-7 and R-17. The
d-c voltage drop in the resistors R-7
and R-17 due to the detected signal is
used for automatically regulating the
grid bias of the r-f and first
detector stages. The amplification of
these stages thus becomes dependent
upon the signal’s strength. This process
(ave) compensates for fading signals
and reduction of signals due to change
of antenna direction, shielding effects of
buildings, bridges, etc. A smaller por-
tion of the d-c voltage obtained by de-
tection is tapped from the juncture of
R-7 and R-17 and carried to the con-
trol grid of the i-f stage. This voltage
likewise furnishes automatic volume
control.

Avuplo SYSTEM

The audio and d-¢ components of -the
detected signal are selected from the
manual volume conttol resistor (R-17)
by its movable arm and are applied to
the control grid of the 6B7. The d-c
applied to this grid increases the bias
as the a-f is increased and prevents
overload as the volume control is ad-
vanced. By virtue of an effect of a high
series resistance in the screen grid cir-
cuit, the cut-off of the operating char-
acteristic is extended as the control
grid bias is increased, thereby prevent-
ing distortion. After amplification by
the 6B7, the audio signal is transmitted
to the output stage and thence to the
loudspeaker for final reproduction.

Power

The heaters of all tubes are supplied
directly from the battery of the car
through efficient filters within the re-
ceiver housing. High voltage d-c plate
and bias supply is obtained from the
six-volt battery by use of a mechanical
interrupter and a tube rectifier. The
interrupter is adapted for convenient re-
movability by having its base con-
structed for “plug-in” mounting.

GROUNDING

The wiring of the receiver chassis is
so arranged that sensitive circuits are
grounded at points predetermined by
careful tests. This procedure reduces
noise induction caused by interference
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Fig. 1. Circuit of Hudson-RCA Victor H-6.
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Have You Received
YOUR FREE
Add-a-Unit Cabinet?

Another Tobe scoop that
Servicemen have pounced
upon! With each order for an
assortment of Tobe quality
condensers Tobe gives a FREE
Add-a-Unit Cabinet. An ingeni-
ous tab and slot arrangement
permits the units to be locked
together horizontally or verti-
cally to make
a complete
file for con-
densers or
other small
parts. Just
another ex-
ample of the
T obe policy
of giving the
Serviceman
Value Plus!

Order one or
both kits
today!

———

TOBE Condenser Kit No. |

TUBULAR Surgeproof and
- Openproof CONDENSERS.
OIL PROCESSED!

D. C.
Cap. _ Volts Price
Amt. MFD Working Type List Total
3 .001 600 M-1 @ .18 .54
2 .002 600 M-2 @ .18 .36
3 .005 600 M-5 @ .18 .54
5 01 600 M-10 @ .18 .90
5 02 600 M-20 @ .20 1.00
5 05 400 M-50 @ .22 110
5 10 400 410-T @ .25 1,25
3 25 400 425-T @ .25 1.05
3 50 400 450-T @ .50 1.50

. ’ Total List Price $8.24
Less Serviceman’s Discount of 40% 3.30

'l Net $4.94
Plus fair cost of one
TOBE Add-a-Unit Cabinet 2.00

TOTAL VALUE $6.94

Servicemen’s Net Cost of Condensers
with FREE Cabinet. (TOBE $4 94
Condenser Kit No. 1) only.. e

TOBE Condenser Kit No. 2
DRY ELECTROLYTIC CONDENSERS

In the Most Popular Sizes.
Peak

MFD. Volts List
Amt. Cap. D.C. Type Price  Total
2 8 500 618 1.05 2.10
5 8 500 518 .95 4.75
2 4 500 514 .75 1.50

Total List Price $'8_3§
Less Servicemen’s discount of 409 3.34

Net $5.01
Plus fair cost of one
TOBE Add-a-Unit Cabinet 2.00

TOTAL VALUE $7.01

Servicemen’s Net Cost of Condensers

with FREE Cabinet. (TOBRE $5 01
Condenser Kit No. 2) only.. .

_——

The Toébe Deutschmann Corp. is the
acknowledged authority on Radio In-
terference and the makers of FILTER-
ETTES—the accepted remedy. If you
have a. problem in noise -elimination
consult us. Ask for Special Bulletin
No. S-116 which covers this :important
subject.
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Modernization of Obsolete Receivers
Proves a Profitable Source of income

Servicemen from coast to coast
are getting on the Band Wagon!
They’ve OK’d the Tobe:Moderni-
zation Plan. They’re qualifying
themselves as Modernization En-
gineers — getting -one profitable
conversion job after another. Their
experience merely confirms the
opinion of leading magazines
which have endorsed the plan and
featured it editorially — that here
is a real money-maker for radio
servicemen—a genuine SERVICE
job that pays a dividend.

Right in your neighborhood are
scores of obsolete radios whose
owners are reluctant to replace
them because of sentiment or ex-
pense. But you can get these folks
to convert them into modern, all
wave, world-wide receivers by
retaining the old cabinets and
when the cost is but a fraction of
the price of a new receiver.

A Complete
Merchandising Service

The complete story of how you
can get into this lucrative phase of

‘_TOBE DEUTSCHMANN CORP.

Canton, Massachusetts—Dept. S-116

[0 Enclosed find

free Add-a-Unit Cabinet.

—— o g o A p—

Say You Saw It IN SERVICE

[ I enclose 25¢ for Zeh Bouck’s Book and Free Sales Promotion Kit.
S for Condenser Kit No.......... together with

et Gy S Mt S S et et St Sy Nt Sk St S it gt St N g et

radio is explained in a new book
written by Zeh Bouck, famous
consulting engineer. Numerous
concrete examples are given com-
plete with photos and diagrams.
It even tells how and where to
get business. And with the book
you get a FREE Sales Promotion
Kit complete with 2 ft. scale, dis-
play card, advertising mats, adver-
tising stickers, etc.

FREE Consulting

Service

We maintain a staff of engineers
to aid you in solving individual
modernization problems. These
men are eager to give you expert
advice; to explain how to convert
any obsolete receiver not covered
in the book.

Coupon Brings Book

This is the biggest thing in years
for servicemen! You owe it to
yourself to send 25¢ for this re-
vealing book. The small price
asked only partially covers the
cost of handling. Remember the
Sales Kit is FREE.



AUTO-RADIO—continued

circulating in the receiver case. Several
of the circuits are grouped and
grounded at a single point to further
eliminate such trouble. The resistance
of the chassis, the receiver housing and
the shielded cable has been kept as low
as possible in order to minimize igni-
tion noise.

DereEcTsS EXTERNAL TOo RECEIVER

Interference—Failure or disconnec-
tion of spark suppressing capacitors at
gas gauge, temperature indicator, and
generator will allow the ignition inter-
ference produced at such points to be
radiated and picked up by the receiver.
Defects in the ignition system not only
affect operation of the car but will pro-
duce radio interference as well. The
system should therefore be thoroughly
checked and repaired if necessary. The
three pairs of bonding fingers attached
to the floor boards which contact the
transmission control cover, and the
bonding strap from muffler {front
bracket to chassis frame side member
for noise reduction, may develop loose
connections and cause intermittent
noise level in the receiver. In checking
the receiver for noisy operation, it is
also wise to make sure that interference
is not being caused by disturbing elec-
trical devices which are not part of but
are in the vicinity of the car.

Battery—Corroded terminals at the
storage battery will usually result in
low voltage at the receiver and conse-
quent low sensitivity. Noise may also
be generated by this condition. Battery
conditions will be reflected in the motor
operation as well as that of the radio.

Antenna—Vibration may occasionally
cause the antenna connections to become

RECT. o, INTERRUPTER  OUTPUT,, CipOSC.  CIDET ARE
.( 8) C .@ [ |
|

POWER
TRANSF. o

°

ca05c.

D6
1) & (o )

O Y=

uTRUT
TRANSE.
EWOLTAPAAYL  ITOGKOSC. WA RrAMR

(3)

Fig. 3. Chassis layout for Hudson-RCA
Victor H-6.

loose or broken. These should be care-
fully checked and repaired if necessary.
Corrosion due to weather is also dele-
terious at these points. Each connection
should be thoroughly cleaned to assure
solid contact at all times. The ground-
ing point of the antenna lead shield is
at the front, left, running board bracket.
This point of connection should not be
changed, since its position on the car
is very critical in regard to interference.
The ground connection to the case of
the receiver should be kept in secure
connection to the frame of the car at
all times; if loose, it may cause inter-
mittent operation of the receiver, loss of
sensitivity or will produce noisy recep-
tion.

ALIGNMENT PROCEDURE

There are a total of eight trimmer
adjustments provided. Four of these are
involved with the i-f system and the
remainder are associated with the an-
tenna, oscillator and first detector coils.
They are precisely adjusted at the fac-
tory to give the correct performance.

ALIGN AT 1400 KC.

63V: 1 ©.3V.
I N - e
WA Ay ALY Ut (5) REcL @)
uee i €7 b0 i ﬁ PUT.
H i 5 i
i ANT. 4 R osc. i f 235 285¢ ?/z R
Hl | Iy H 20V. -
4 [ " d 245V. ZRVRMS
u u B H 1 o.\;om ¢
I PO Y o L
T 25v. (%2 “'-I Mtew | zsv /C-8)\ | (6 ”“1 =
“GND? s7v. < @g\ @ /G *20v. *GND!
R.F. ID! 2 pEY(
AMP 03¢, ALIGN AT 600 KC. \@)
B Term
BOARD | CHASSS
) ] 1 - p
| Oy On @Nap | |
| €147 C13 1F ® i ! o /@l
\ i AMP; : P s : AT 7 - Rncmz
o ® @ Qi P
NP TRANS  aow | ok 2| #CAN NOT BE |
ALIGN AT 260 KC. 82v. ALIGN AT 260KS, MEASURED WITH
I l ‘ORDINARY VOLTMETER
Fig. 2. Trimmer locations and voltage readings.
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Th re-adjusting the trimmers to their
normal settings, it is important to apply
a definite procedure and to use adequate
and reliable test equipment, A standard
test oscillator will be required as the
source of signal at the specified align-
ment frequencies. Means for indication
of the receiver output during alignment
is also necessary to accurately show
when the correct point of adjustment is
reached. Two indication methods are
applicable. One requires use of cathode-
ray oscillograph equipprent and the
other requires a voltmetei or glow type
of indicator. The cathode-ray alignment
method is advantageous in that the in-
dication provided is in the form of a
wave image which represents the res-
onance characteristics of the circuits be-
ing tuned. This type of alignment is pos-
sible through use of apparatus such as
described in conjunction with the data
on the RCA Victor C15-3 in this issue.

ALIGNMENT

Place the receiver in operation with
its two covers removed. Attach the out-
put indicator across the loudspeaker
voice coil circuit or across the output
transformer primary. Advance the re-
ceiver volume control to its maximum
position, letting it remain in such posi-
tion for all adjustments. For each
trimming operation, regulate the test
oscillator output control so that the sig-
nal level is as low as possible and still
observable at the receiver output. Use
of such small signal will obviate broad-
ness of tuning which would otherwise
result from avc action on a stronger
one,

I-F ADJUSTMENTS

(a). Connect the output of the test
oscillator between the control grid cap
of the i-f tube (6D6) and chassis-
ground. Adjust the frequency of the
oscillator to 260 kc. Tune the receiver
to a point where no interférence is re-
ceived from the heterodyne oscillator or
local stations.

(b). Adjust the trimmers, C-46 and
C-17 (see Fig. 2) of the second i-f
transformer so that each produces maxi-
mum (peak) receiver output as shown
by the indicating device.

(c). Remove the oscillator from the
i-f tube input; connect it between the
control grid cap of the first detector
tube (6A7) and chassis-ground. Allow
its tuning to remain at 260 kc. Tune the
receiver to avoid interference as in (a).

(d). Adjust the trimmers, C-14 and
C-13, of the first i-f transformer for
maximum (peak) receiver output. The
indication for this adjustment will be

® SERVICE FOR



TRIUMPH

The pace setters of the equipment
field. Imitators copy TRIUMPH’S
construction but cannot match
TRIUMPH’S superb VISION, superb
PERFORMANCE, superb BEAUTY
and superb PRICE.

1936

1936

That is why more and more
TRIUMPH equipment is being
specxﬁed by executives and de-

by serv

MODEL 110 SIGNAL GENERATOR.
Simple to operate. No charts. Just dial
from 100 K. C. to 30 M. C. Genuine T
Pad attenuation to zero. Separate audio.
Spotted frequencies. DEALERS’ NET
PRICE $29.94.

MODEL 420 TRIPLE LOAD R. M. A.
TUBE TESTER. Hot tube leakage and
shorts tests. All elements individually
selected. Solid walnut duo-purpose cabi-
DEALERS’ NET PRICE $29.94.

Besides, TRIUMPH builds the most
complete line of testing equipment—
A.C. Signal Generators, Battery
Signal Generators, Multirange net.
Meters, Conductance Tube Testers,
Triple Load Tube Testers, Com-
ponent Analysers, Preheaters, Bat-
tery Testers, etc—and at & price

afford t
;l;;t the serviceman can o o MODEL 300 MUL-

TIRANGE METER.
Reads audio output,
A.C. and D.C. volts
to 1000. D.C. Mils.
Resistance 14 ohm
Try TRIUMPH and be convinced! to 10 megs 11
: ranges—one switch,
Separate Red and
Black scales, DEAL-
ERS’ NET PRICE
$19.95.

TRIUMPH, too, maintains its repu-
tation of shipping all orders within
twenty-four hours.

MODEL 400 NEONIZED DYNAMIC MUTUAL
CONDUCTANCE TUBE TESTER, Unique Emis-
sion and leakage tests with tube hot. Tests metal

See Your Jobber or Write Us.
New Catalog just off the press.

and glass tubes. Counter or Portable. DEALERS’
NET PRICE, $34.95.

TRIUMPH MANUFACTURING CO., 4017 W. LAKE STREET, CHICAGO ILL.

SPECIAL OFFER TO

Dealers and Servicemen

FOR NOVEMBER ONLY

Wheri replacing metal tubes, some “G"”
types should be shielded. During No-
vember, Arcturus distributors will give,
free, a kit containing 6 complete sets
of G’ shields (form-fitting and self-
grounding) with each initial order of
$8.50 list value of Arcturus “G” Tubes.
This offer expires Nov.30=get in touch
with your distributor immediately.

NOVEMBER, 1935 e

Can you afford to lose a
$100.00 sale—or a customer?

BESIDES the profitable replacement
market created by the huge num-
ber of Arcturus “G” Tubes now being
shipped as initial equipment, service-
men and dealers are using them as
metal tube replacements.

They know that Arcturus “G” Tubes,
built a2long experience-proved meth-
ods, will perform efficiently; that ‘ser-
vice call-backs’ won’t happen; that
Arcturus “G” Tubes will do the job
better!

They know that customer satisfac-
tion is insured; they have no fear of
losing a set sale or a customer when
using “G” Tubes.

If you are interested in low cost of
sales or service and bigger profits,
better get the details of Arcturus “G”
Tubes from your distributor. Arcturas
Radio Tube Co., Newark, N. J.

SAY You Saw It IN SeRrvICE

ARCTURUS

ARCTURUS
“G" TUBES

(GLASS COUNTERPART
OF ALL-METAL TUBES)

1. Characteristics identical to all-metal
tubes.

2, Pin connections and base same as all-
metal tubes.

3. Type numbers corvespond to all-mestal
tubes (except our 5Y3 is a counterpart of
the 524).

4. Positively interchangeable with all-
metal tubes.

5. Proved efficiency; built along conven-
tional manufacturing practices; not an
experiment.

6. Available now in quantities.

7. Currently used as initial equipment
by several leading set manufacturers.

Characteristic Chart sent on request,

RADID
TUBES
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AUTO-RADIO—continued

broad due to the “flat-top” character-
istic of the i-f system. The two trim-
mers, C-14 and C-13, should, therefore,
be very carefully aligned so that the
indicator remains fixed at maximum as
the oscillator is shifted through a range
2 kc above and below its nominal set-
ting of 260 kc. An irregular double
peaked indication is to be avoided.

R-F ADJUSTMENTS

(a). Check the calibration of the dial
scale of the remote control unit by ro-
tating the tuning control until the varia-
ble condenser plates are in full mesh
(maximum capacity). This will carry
the dial pointer to its mjnimum fre-
quency position. The knurled shaft at
the rear of the control box should then
be turned until the dial pointer sets ex-
actly on the last graduation at the low-
frequency end of the dial scale.

(b). Connect the output of the test
oscillator to the antenna-ground termin-
als of the receiver with a 100-mmfd ca-
pacitor in series with the antenna lead.
Tune the oscillator to 1400 kc. Allow
the output indicator to remain attached
to the receiver output.

(c). Tune the receiver so that the
dial reading is 1400 kc. Then adjust
the oscillator, detector and antenna coil
trimmers, C-10, C-7 and C-3 respec-
tively, tuning each to the point produc-
ing maximum indicated receiver output.

(d). Shift the oscillator frequency to
600 kc and tune the receiver to pick up
this signal, disregarding the dial read-
ing at which it is best received. The
oscillator series trimmer, C-8, should
then be adjusted, simultaneously rocking
the receiver tuning control backward
and forward through the signal wuntil
maximum (peak) receiver output re-
sults from the combined operations. The
adjustment of C-10 should be repeated
as in (c) to correct for any change in
its alignment due to the adjustment of

CircuiT VOLTAGES

The voltages indicated at the socket
contacts in Fig. 2 will serve to assist in
analyzing defective circuit conditions.
Each value as specified should hold
within plus or minus 209% when the
receiver is normally operative at rated
supply voltage. They are actual operat-
ing values and do not take into account
measurement inaccuracies which may be
due to the loading effect of a voltmeter’s
internal resistance. For the majority of
readings a meter having an internal re-
sistance of 1000 ohms per volt will be
satisfactory when the range used for
each check is chosen as high as possible,
consistent with good readability. The
amount of circuit resistance shunting
the meter during measurement will de-
termine the accuracy to be obtained, the
error increasing as the meter resistance
becomes comparable to or less than the
circuit resistance.

Wells-Gardner Series 6S

This is a 6-tube auto receiver having
a frequency range of 530 to 1,650 kc. A
6-inch dynamic speaker is used and the
audio power output is 3 watts maximum.
The power consumption of the receiver
is 5.75 amperes at 6 volts.

Circurt

The circuit (Fig. 1) consists of a
6D6 r-f stage, a 6C6 1st detector-oscil-
lator stage, a 6D6 i-f stage, a 75 dual
diode-triode tube, which functions as a
diode 2nd-detector and a triode lst
audio stage, and a single 41 output
stage. An 84 full-wave rectifier is used
in the power unit. The intermediate
frequency is 175 kc. The diode cur-
rent establishes a drop across a resistor
which is used as additional bias voltage
for the r-f and i-f tubes giving auto-

manual volume control varies the audio
voltage to the grid of the 75 tube.

ALIGNMENT PROCEDURE

Misalignment or mistracking of con-
densers generally manifests itself as
broad tuning and lack of volume at
portions or all of the standard wave
band. The receivers are all properly
aligned at the factory with precision
instruments and realignment should not
be attempted unless all other possible
causes of the faulty operation have first
been investigated and unless the Service
Man has the proper equipment.

A signal generator that will provide
accurately calibrated signals over the
standard wave band and at the. inter-
mediate frequency, and an output meter
are required for indicating the effect of
adjustments.

Use a mnon-metallic screwdriver for
the adjustments. The complete pro-
cedure is as follows:

I-F ADJUSTMENT

Remove chassis from case.

Establish ground connection between
chassis and power supply.

Reconnect A and B wires from power
supply to chassis.

Set the signal generator for a signal
of 175 ke.

Connect the antenna lead of the sig-
nal generator through a .05-mfd. con-
denser to the stator of the 1st detector
(middle) section of the tuning con-
denser. This can be done by pushing
a wire or conductor between the stator
plates or by extending an insulated wire
through the hole in the shield over the
stator and pushing the wire through the
hole in the lug which extends up from
the insulated stator assembly.

Connect the ground lead of the signal
generator to the chassis ground.

Short out the oscillator section of the

C-8. matic volume control action. The tuning condenser.
Voltages at Sackets . R | . —
. 2-3. t Wells-Gard
Antenna Disconnected - Voltage at Battery 6.1 Figs. 2-3. Voltage table and chassis layout for Wells-Gardner 6$ |
T}(')?e Function Across Pltaote’ Sc:gen C?cth' N;;;Teal Vlﬁfﬂrm 66.6 %
Tube Heater |G .ound |Ground |firound M.A. o @) ¢
(o} - N
6D6 ?.thet’ 5.8 (218 100 52 5.8 Nrrer ﬁ
s :
6C6  |and Osc. | 58 1218 100 20 ”a/‘f’%& E
6D6 |LF. 58 218 | 100 | 52 | 58 Co =Y /E?J
= 2nd Det. 1 ' r
75 & 1st A. F. 58 160 14 28 : ’s 7{’2:’4;;; gurboma
41 Output 58 {210 220 | 16.0 16.0 1
/5T L F TRImmER3Y
i 200 s (60
84 Rectifier 5.8 T
Speaker Field ..1.15 Amperes “8” Unit ...... 3.00 Amperes
Chassis ....... 1.50 Amperes Pilnt Lamp ....0.1 Amperes

(1) Measured on 1000 V. Scale (1000 Ohms per volt)
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) JJIHY ]
NTENNA

o ALL—WAVE

. QU'ET R is the insistent de-

mand of millions who today own all-
( wave receiving sets. Give them
what they want, by installing

) )
ALL-WAVE ANTENNA ¢

This remarkable unit, A.A.K. patented and engi-
neered with traditional CORWICO thorough-
ness, is building sales and good will for dealers
and service organizations everywhere. It is
actually AUTOMATIC electrically, requiring
no adjuStment or manual operation after it
has been installed by a qualified Service Man.

FOR EVERY SET AND LOCATION

“NOISE-MASTER” picks up and clarifies feeble oversea signals,
straining out the “man made’” static that sometimes seems to make
radio a curse instead of a blessing. Minimizing the noises caused
by household appliances mnear the set, “NOISE-MASTER” improves
broadcast as well as shortwave reception. It successfully operates more
than one set from a single aerial. We guarantee that “NOISE-
MASTER” will eliminate noise when properly installed, and urge you
to recommend it at every opportunity.

List Price $6.75

Also supplied with special transformers for
European broadcast bands. List Price..$7.00

Send for latest complete literature describing
this and other up-to-the-minute antenna units.

CORNISH WIRE CO., Inc.
30 Church Street
New York City

NOVEMBER, 1935

Say You Saw It In SERVICE

WARD LEONARD

Replacement Resistors for
Servicemen

Ward Leonard resistors are known throughout
the radio industry for their accuracy and depend-
ability. All Ward Leonard resistors are made with
a high grade resistance wire, wound on a special
refractory tube and are conservatively rated.

10 WATT 20 WATT
1%+ %6
VITROHM VITROHM
Resis.  Catalog Cur, Resis.  Catalog Cur.
Ohms  Number m.a. Price Obms Number m.a. Price
1 507-598 3880 $§0.40 1 507-413 4480 $0.65
3 507599 2240 40 * 3 507-414 2570 .65
5 507-390 1740 40 5 507-415 2000 65
10 507-391 1225 .40 10 507-416 1410’ .65
15 507-392 1000 40 15 507417 1150 .65
25 507-393 775 40 25 507-418 900 .65
50 507-394 550 40 50 507-419 630 .65
75 507-395 450 .40 75 507-420 510 .65
100 507-331 390 40 100 507-421 450 .65
150 507-396 315 40 | 150 507-422 365 .65
200 507-397 275 40 200 507-423 320 .65
<250 507-332 245 .40 3 250 507-424 285 65
400 507-333 195 .40 400 507-425 220 .65
500 507-334 175 .40 500 507-426 200 .65
750 507-335 140 .40 750 507-427 160 .65
800 507-409 135 40 800 507-428 155 .65
1,000 507-336 125 .40 1,000 507-429 140 .65
1,250 507-410 110 -40 1,250 507430 125 .65
1,500 507-337 100 .40 1,500 507-431 110 .65
2,000 507-338 85 .40 2,000 507-432 100 .65
2,500 507-339 5 -40 2,500 507-433 90 .65
3,000 507-340 70 .40 3,000 507-434 80 .65
4,000 507-398 60 40 4,000 507-435 70 .65
5,000 507-341 55 .40 5,000 507-436 65 .65
7,500  507-411 45 40 6,000 507-437 55 .65
10,000 507-412 40 .40 7,500 507-438 50 .65
12,500* 507-207 20 .40 10,000 507-439 45 .65
15,000* 507-208 18 40 | 12,500 507-440 40 .65
20,000* 507-209 16 40 1 15,000 507-441 . 36 .65
25,000* 507-210 14 .40 25,000% 507-442 17 75
30,000* 507-211 13 .50 { 35,000 507-443 14 5
35,000* 507-212 12 .50 40,000 507-444 13 RE
40,000* 507-213 11 .60 50,000* 507-445 12 75
45.000" 507-408 105 .60 60,000* 507,446 10 1.00
50,000* 507-214 10 .60 70,000* 507-447 8 1.00
No Brackets furnished. 75,000%  507-448 7 100
sLow temperature. Black finish, { *Low temperature. Black finish.
Rated at 5 watts. '} Rated at 7 watts,
” No Brackets furnished.
10 WATTS—414" x %;
60,0001 507-399 10 81.00
70,0001 507-400 8.5 1.00
75,0007 507-401 8 1.00
80,0001 507-402 7.5 100
90,000t 507-403 6.5 1.00 <
100,000t 507-404 6 1.00
tFurpished with combined tab Send for
and lead terminal. Black Finish. Complete Price List
No Brackets furnished. No. 5074

WARD LEONARD

RESISTORS FOR SERVICEMEN

WARD LEONARD ELECTRIC COMPANY
South Street, Mount Vernon, N. Y.
Please send me Bulletin 507A.

Name cseemng - oumeotansnin A dmisze emaile s

Street P o a AU BT R - 8 Webaonk: WS T [1 By PP

City Ve dEAg A eRN T B RE State. ... . ......:.... ... S
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AUTO-RADIO—continued
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Universal Input Transformer No. 467-168. Has sil-
vered lugs and leads, vacuum- treated windings, and
is adaptable to all types of receivers. Compact —
low cost. Also can be used as audio by omitting
center tap.

r True

PROFIT

Replace with Jefferson

RUE profits on replacement parts and

repair work are not what you take in,
but what you keep. In other words, every
part must satisty—there must be no re-
turn service calls, without charge, to
eat up your profit.

The safe way to make profits you can
keep is to sell only parts as good or
better than were used originally in the
set. Ever since the birth of radio, lead-
ing manufacturers have used Jefferson
Transformers year after year.

Protect yourself by selling replace-
ment parts of recognized quality. Estab-

lished wholesalers can supply you from -

stock. Be sure to ask your wholesaler for
the latest Jefferson Catalog and Ampli-
fier Circuits. You can build commercial
type amplifiers profitably with Jefferson
Foundation Kits. If your wholesaler is
not yet able to supply you with Jefferson
products and literature write us men-
tioning his name.

JEFFERSON ELECTRIC COMPANY
Bellwood (Suburb of Chicago) lllinois
Canadian Factory: 535 College Street, Toronto

JEFFERSON Transftimers

NOVEMBER,

1935 =

— Y M N PG AN BT BN D S N B BN W A

s/ MUTER
/m‘er /8/’?//6’6

e

Interference:
This "Traffic Cop" of Radio absolutely elimi-

nates the man-made interference that comes

in over the power line by merely attaching

the Filter directly to the set itself.

Sell these filters with confidence and GUAR-
ANTEE their operation, because zbey will do
the job. There's a real need for them.

Ask your jobber or take advantage
trial offer.

of our

MAIL THE COUPON!

THE MUTER COMPANY

1255 South Michigan Avenue
Chicago, lllinois

Dept. D-11

1
MUTER)

Please ship me one Muter Interference Filter at your

trial offer of $1.80 ($3.00 list, less 40%,).

1 | am enclosing $1.80
[ Ship it C.OD. for $1.80

Name . ...

SAY You Saw It In SERVICE
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AUTO-RADIO—continued

Set the volume control at the maxi-
mum position.

Attenuate the signal from the signal
generator to prevent the leveling off
action of the avc.

Then adjust the three i-f trimmers
until maximum output is obtained. The
location of these trimmers are shown
in Fig. 2.

1650-K¢c ADJUSTMENT

Set the signal generator for 1650 kc.

Turn the rotor of the tuning con-
denser to the full open position.

Connect the shielded antenna lead
from the chassis through a 250-mmfd.
condenser to the antenna post of the
signal generator.

For this and all subsequent adjust-
ments keep the volume control at the
maximum position and attenuate the
signal from the signal generator to pre-
vent avc action.

Adjust the trimmer of the oscillator
section of the three-gang condenser un-
til maximum output is obtained—see
Fig. 2 for location of this trimmer.

1400-kc ADJUSTMENT

Set the signal generator for 1400 kc.

Turn the rotor of the tuning conden-
ser carefully until maximum output is
obtained.

Adjust the lst detector and antenna
trimmers for maximum output.

Do not change the setting of the os-
cillator trimmer.

ADJUSTING ANTENNA TRIMMER

After the receiver is installed and
the car antenna is connected it will be
necessary to adjust the antenna trim-
mer. Tune in a weak signal between
1200 and 1400 kc with the volume con-
trol about three-fourths on. Remove the
cover of the chassis case. The antenna
trimmer is the trimmer condenser clos-
est to the terminal strip—see Fig. 2.
Turn the adjusting screw of this con-
denser up or down until maximum out-
put is obtained. Caution—Do not turn
any of the other trimmer adjusting
screws for this adjustment.

CALIBRATING THE RECEIVER

After installing the receiver in the
car, it will be necessary to calibrate the
control unit. Tune in a station of
known frequency at about the center of
the dial. At the back of the control unit
is a calibration screw—See Fig. 4 in the
installation manual enclosed with each
receiver, Remove the pilot light assem-
bly.

The calibration screw will be seen at
the bottom of the receptacle from which
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the pilot light assembly is withdrawn.
Insert a screwdriver and turn this screw
until the pointer on the dial scale is at
the frequency of the station being re-
ceived. The knob must be held during
this adjustment. e,

VOLTAGES AT SOCKETS

On the voltage chart of Fig. 3 are
given the voltages at the sockets with
all tubes in and the set in operating con-
dition. The antenna should be discon-
nected.

The voltages can be read with the
chassis in the case, by means of an
analyzer plug.

If the chassis unit is taken out of the
case all of the socket terminals can
easily be reached under the chassis with
test prods.

If the chassis is taken out, a jumper
wire must be connected from the chassis
base to the metal wall of the “B” power
unit, in order to complete the ground

circuit.
°

Auto-Radio Switches

The switches in auto-radio receivers
are often a source of trouble, and fre-
quent replacements are necessary. After
being in operation for a period of time
a considerable drop in volume may often
be noticed in the receiver. This can
frequently be traced to sparking at the
switch contact points, which, after a
length of time, causes a higher resist-
ance to exist at the contact points. The
result is an additional voltage drop
which, though it may be small, will
often be sufficient to reduce the volume
a noticeable amount.

In replacing switches it is well to
use units having silver-plated contacts

along with a suitable condenser, the lat-
ter to reduce the arcing. The rating of
such a condenser will, of course, depend
upcn the particular radio receiver as
well as the type of storage battery.

‘The accompany illustration shows a
series of self-explanatory switch circuits
which the writer has found to be ef-
fective in reducing arcing to a mini-
mum. Such installations have been
found to last almost indefinitely.

George F. Baptiste
®

Reversing Eliminode Connection in
GM 79 and 110

When installing GM No. 79 and No.
110 sets on a roof aerial, it is also neces-
sary to reverse the two connections to
the mowvable coil of the Magic Elimi-
node.. This coil may be reached by re-
moving the rear cover of the set. This
change is also necessary, but in reverse
order, when installing the standard No.
75 or No. 100, using an under-car aerial.

Installations in Old Cars

Whenever we get an installation in
an old car not equipped with an antenna,
we use the Motorola Models 110, 79 and
62, cutting an opening on the dash for
the head and using a Chevrolet or Pon-
tiac medallion which makes a very neat
and well-balanced job. We also clean a
spot on the frame of the car with an
electric brush and fasten the antenna
shield directly to the frame of the car.
We have found by fastening the shield-
ing directly to the frame and using the
customary condensers we have no motor
noise, regardless of the age of the car.

MAURICE MASTROFF.
Courtesy Motorola
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0ld Man CENTRALAB is at the wheel my
fraand! Arch-enemy of noise ... as smooth
as an ambassador . . . he takes those noisy
“sets” and presto: the customer pays with a
smile,

Thousands (yes thousands) of servicemen
everywhere carry a small stock of
CENTRALAB at all times . . . and they can
service practically every job .. . better than
ever before.

Centralab smoothness results
from the patented Centralab
non-rubbing contact whereby
a strip of polished metal
rocks on the resistor so that
the only rubbing action is
between an oilless wood bear-
ing and the polished metal.

ery Radio Service Man
should bea memberof the

& Institute of Rodio Service Men

MILWAUKEE, WIS.

RADIOHMS  SUPPRESSORS
FIXED RESISTORS

NOVEMBER, 1935 o

——TInerease
Your Profits

BrOwWNIE
ALL-WAVE ANTENNAE

THE surest way to extra profits this fall is to push the
Brownie All-Wave Antenna. As a smart dealer, you
know that a tremendous market exists for this high
grade antenna. Most owners of short wave radios are
not getting satisfactory reception. This is largely due
to the use of a cheap or inefficient antenna. Now, with
the Brownie you can sell a better antenna and make
a real profit besides.

Customers Stay Sold

Sell a dissatisfied customer a Brownie and the Brownie will
re-sell the set. Repeated tests have proved that the Brownie
will out-perform most antennae on the market today—none
surpass it either in results or in quality of design and work-
manship. For distance and volume, for clarity and freedom
from man-made interference the Brownie is in a class by itself.

The Brownie is constructed on the Balanced Doublet System
and uses a new type, super efficient matching transformer.
Complete with all necessary parts, the Brownie is easily and
quickly installed. And back of every antenna is the experience
and fine reputation of a long established manufacturer
in the electrical field. g

Bein a position to cash in on the national advertising cam-
paign, starting soon in Colliers and the Saturday Evening Post.
Remember, when you sell a Brownie you are not only making
a handsome profit, but you are “sewing up” a customer for
life. Just mail the coupon for our money making proposition.

PORCELAIN PRODUCTS, INC, FINDLAY, OHIO

“with

Mail this Coupon Today
Porcelain Products, Inc. Dept. B Findlay, Ohio

If there’s real merit to your antenna, I'm
interested. If there’s a real profit for me, I
want to make it. Rush me your proposition

Name
City
My Jobber is

State

Say You Saw It In SERVICE
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THE JOB ...

Regeneration in Analyzer Cables

I have often seen Service Men spend
hours hunting for troubles that did not
exist, simply because regeneration in
the long paralleled leads of the analyzer
cable had led them to the conclusion
that certain currents were abnormal in
value. When measuring milliamperes
in r-f circuits open the circuit with a
small capacity adapter or with a solder-
ing iron. Better yet, use a resistance
analysis. Jim Kirk

.

Improving Quality in Midgets
There are many varieties of midget
radios on the market. Some of these

85 Mh. R.F. Choke

100,000

1Mfd. Ohms

To Plate of Power Tube

A circuit for improving the tone quality
of midget sets.

sets have fair tone quality, but most of
them are far from good in this respect.
I have found that the tone quality can
be greatly improved by using the self-

SPEAKER - DUAL INSTALLATION ... _
Auvromatic Voume CONTROL

(Right) Card wused for
keeping a record of in-
teresting notes.

(Below) A record of dia-
grams and servicing notes.
See accompanying text.

‘

SERVICE
PHILCO

1932 1933 1934 {935 et

84

Vorce Con PHASING

BiAs CoNTROL ~ AUTOMATIC
MicroPHONE - VELOCITY.

METAL TUBES

{ TUBE - CHARACTERISTICS
TUBES ANO THEIR APPLICATIONS..

No.6-32 X {" Fiat :,‘-/ead Brass Screw 56 Dig. gake(,'fe
55'/?%/‘ K\H\G}z Gy i Gz f ;-l No.6-32X 74" Loca rtP/{;
aHEle 2 g WY T Brass Ne.6-32___[EZTX
o e
{ A %6 Dia. Bross ¥ ool B
R /" Tubing, i 8
Solder PER > 3 Long =llvr A;|; 30
qu}ss-——— B ~ < s i Hi 32
i/:’/ei{es Bakelife Tubing bl
aiid N 1’@4/3”0 lign;( Sow SI6F for Key
7V-Voszgrf ’ T ; 4 \\ 352”—> il
Socket . AAZAL] k) } X wx_ Ocfal Wafer Socket, Rivet-+ %
An adapter for the S KHG G N 63 PHS  (Inverted /}/e - N
standard 7-prong > ; \\Ke_y Position) Holes. | i
analyzer plug to | Brass Nails, ! . 3#- '
octal tube base. 34" Long Locator Pin Fiber Key—T ¥
(See Detail) 345 Thick Lg"_,

explanatory arrangement shown in the
accompanying illustration.
F. U. Dillion
°

Servicing Records

I have found it convenient to keep a
record of hints, diagrams, and interest-
ing topics, after the fashion shown in
the accompanying illustrations. On one
side of the sheet of paper I keep a
record of all diagrams, the issue and
year ; on the back side of the same sheet
is a record of all the hints. T also keep
a separate record of automobile-radio
data.

For interesting topics I use cards
(purchased from the 5 and 10) similar
to the one illustrated.

I have found these records a great
help in servicing. William R. Jex

N7 Waaloadid Filed under S

QRAVC
DELAYED

SERVICE
PHILCO

JAN.'35 img Todel 112
JAN. 35
MAR.'35
MAR.'35
JUNE '35
AUG. '35
SEPT '35
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Adapter—7-Prong Plug to Octal
Tube Socket

One way of “rolling” an adapter for
the standard 7-prong analyzer plug to
octal -tube base is shown in the accom-
panying illustration. The material used
is also included in the illustration.

The 134 inch bakelite tubing may be
sawed from an old 4- or 5-pin tube base.
The locator pin is a 5/16 inch bakelite
rod 134 inch long. Saw a slot down the
middle of this rod 34 inch deep, and
then drill and tap a hole for a 6-32
screw 5/16 inch deep. Cut a piece of
3/32 inch fibre 34 inch wide and 34
inch long for the key, and fit in slot of
locator pin. Then drill two small holes
and rivet as shown. Now with a small
file trim for a nice fit in keyway of octal
socket.

Procure some brass nails slightly
larger than No. 12 bus wire and cut
them to a length of 34 inch. Push these
nails in pinholes of octal socket and
solder. Connect leads to octal socket,
drill clearance holes through middle of
small 7-pin socket for 6-32 screw, put
leads through 134 inch bakelite tubing
and then solder to respective connec-
tions on small 7-pin socket. Now screw
6-32 by 1 inch flat-head screw into
locator pin. Then fasten the two 6-32
by 74 inch screws through 4 by 34 inch
brass tubing, bolting entire unit to-
gether.

Put a grid clip on shield contact of
octal socket (this connects to spare
stud on plug). Run another wire up
analyzer cable with banana plug on end.
Banana plug goes in either -V or -test
lead jack on analyzer panel (bring
chassis up to panel for any type of
socket-to-chassis tests on octal tubes).
This eliminates the extra lead from ana-
lyzer to chassis. Al. Beers

°
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WIREWATT

1 Watt Wire-Wound Resistor

Hurdles Trouble! |

HY take a chance with com-

position units? WIREWATTS
are absolutely noiseless. Changes
in voltage or temperature do not
affect them — resistance values re-
main constant. WIREWATTS are
permanently trouble-free!

Wirewatts are the same size as com-
position units, and therefore useable
in nearly all radio circuits. They are
wound over a porcelain core, and
covered with special insulating ma-
terial. Resistance wire is mechani-
cally locked and then brazed to
terminal lugs. The 1V;-inch tinned
lead wires make for easy installation.
Wirewatts are rated at one watt, and
made in values from 100 through
25,000 ohms. Get them from your
jobber or write for Catalog 14.

OHMITE

MANUFACTURING CO.

New Enlarged Quarters at
4827 Flournoy St. Chicago, Il

Now -ﬁua[/aée

A Brush Sound Cell Microphone
at the new low price
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Here it is! The new low price Brush Sound
Cell Microphone for public address, remote
pickup, sound car and dance band work.
Typical Brush Sound Cell construction in-
sures long life and satisfactory performance.
Not affected by wind or severe changes in
atmospheric conditions. Operates directly into
high gain amplifier. No input transformer
needed. No distortion from close speaking.
Fully guaranteed, Weight 3 ozs. — overall b iy S
height 41} inches. Illustrated folder free on request. Send for
yours. If your dealer cannot supply you with this big new

Uy

PIEZO
1882 E. 40th St ELECTRIC CLEVELAND, O.

Brush B2S
Microphone

value write

DEVELOPMENT
COMPANY

MICROPHONES » MIKE STANDS ® TWEETERS  HEAD PHONES * LOUD SPEAKERS j

NOVEMBER, 1935

SAY You Saw It IN SERVICE

ALL-METAL TUBES
PRESENT NEW
SERVICE PROBLEMS

Headquarters for Tube
Information Now Available

To Radio Service Men

Special to Service Engineers

NEW YORK, N. Y.—The almost overnight
growth in popularity of all-metal tubes has
made the service man an indispensable factor
in the maintenance of radio reception.

The service man in turn must depend upon
test instruments and service equipment as
never before: The Radio Technician turns to a
different manufacturer for each make of set,
in order to secure schematic diagrams and
service hints; but when it comes to problems
involving the function of tubes in the radio
circuit (no matter what standard type) he
may submit his questions to the HEADQUAR-
TERS for Tube Information.

Raytheon recognizes the radio service man’s
importance and is making every effort to co-
operate: If you need up-to-date test instru-
ments and efficient servicing equipment send
for the Raytheon Broadside. It explains in
detail how you can get them in tube deals.

It’s free!

The 8th Edition Tube Chart including char-
acteristics of “G” type and all-metal tubes is
just off the press. A postal card will bring
it to you.

Tube Talks (including Tube Complements
with over 2,000 standard models) a big loose-
leaf book is available at 50¢* (*this includes
free service supplements to be issued periodi-
cally.)

Finally if you have any tube problems or
questions write to the nearest address below.

HEADQUARTERS FOR TUBE INFORMATION

Raytheon Production ‘Corporation

30 East 42nd Street, New York, N. Y.
55 Chapel Street, Newton, Massachusetts
455 Lake Shore Drive, Chicago, Illinois

555 Howard Street, San Francisco, Calif.
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RECEIVER CASE HISTORIES

Colonial 250, 300
No avc: Caused by open or changed-
value resistor (R-4, R-5, R-6) in cir-
cuit of 6B7 i-f, avc tube.
George F. Baptiste
°

Maijestic 15

Receiver dead: Catsed by burned-
out antenna coil. In replacing also use
an antenna coupling condenser. Check
power-supply primary buffer condenser
(0.01 mfd) for short or open. If this
latter condenser is replaced use a unit
with a higher voltage rating.
George F. Baptiste

Majestic 130-A

R-F oscillation: This oscillation may
be over all or just the low-frequency
part of dial. Remove spring contacts
on variable-condenser rotors and solder
pigtails on each of the five rotor sec-
tions. Use phosphor-bronze dial cable
insulated, where necessary, with spa-
ghetti. Easiest to solder this to rotor
casting with aluminum solder but use a
very hot iron. If this does not stop
oscillation, insert a 250,000-ohm, 1-watt
resistor in series with first r-f screen
grid. Do wnot bypass this point to
chassis. E. M. Prentke

Model 100 Motorola

Eliminating Hum or Filament Ripple :
Occasionally a Model 100 Motorola will
be encountered in which the filament
ripple is excessive. This condition may
be due to

(1) Excessively long “A” leads or
high resistance joints in the hot “A”
or ground circuits of the set.

(2) Improperly matched L.A. power
output tubes.

(3) Excessive spacing of the vibrator
reeds.

(4) Ripple occurring in the grid cir-
cuit of the 85 tube due to chassis cur-
rents. )

Each one of the above conditions should
be checked individually and isolated
from the other, as excessive ripple may
be due to a combination of all of them,
and reduction of each one individually
may be necessary.

Number 1 may be checked by secur-
ing a perfect ground on the radio set
mounting bolts and connecting the “A”
supply lead directly to the starter
switch.

Number 2 may be checked by proper-
ly matching a pair of output tubes on
a tube checker.
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Number 3 may be checked by re-
placement with another vibrator.

Number 4 may be checked by short-
circuiting the grid of the 85 tube to
ground with a screw driver.

If when checking No. 4, the ripple is
materially reduced, a simple wiring
change may be made in this circuit.
Proceed as follows:

With the set chassis placed on the
bench so that you are facing the 4
tubes and output transformer assembly,
remove the 37 tube and 85 tube from
their respective sockets.

Locate the black lead extending from
the ground lug of the manual volume
control to the ground lug of the small
4-contact dummy lug strip located at
the top of the r-f tube shield.

Next locate the black lead extending
from this same lug on the 4-contact
dummy lug strip down to the cathode
of the 85 tube socket.

Clip this lead at both ends and remove
it from the set completely.

Disconnect the volume control ground
lead from terminal No. 2 of the 4-con-
tact dummy lug strip and re-ground this
to the i-f coil can (the face directly
behind the 85 tube) and at a point
approximately 134 inches above the set
chassis.

Philco 800

Inoperative: Caused by vibrator points
sticking. Do not attempt to file vibrator
points, but replace with new unit. Also
check buffer condenser for open or short
as this condition will cause arcing at
vibrator points. In order to test this
condenser it is necessary to unsolder one
lead in the primary circuit of the power
transformer. Also, the receiver may be
out of adjustment due to improper
alignment of oscillator circuit. In this
case, realign i-f amplifier and then ad-
just both the high- and low-frequency
padders. Adjust at 1,500 and 600 kc.
George F. Baptiste

RCA R-35, R-39, RE-57
Noise: The writer has repeatedly ex-
perienced the following difficulties and
recommends replacement of all resistors
noted whenever one of these models is
overhauled:

(1) No plate voltage on first audio

tube—Replace R-14, 70,000-ohm 2-watt .

resistor in power supply.
(2) No plate voltage on detector tube
—Replace R-8, 500,000-ohm 1-watt re-

sistor located next to r-f choke on re-
sistor panel of r-f chassis.

(3) No screen voltage on detector
tube—Replace R-5, 1.5-megohm l-watt
resistor located near R-8.

It is well to replace R-12 and R-13,
8,000-ohm 1-watt resistors, when servic-

ing these sets. E. M. Prentke
@

RCA R-37-P, R-38-P

Motorboating: Replace screen-grid
condenser (C-14 in diagram) with 10-
mfd electrolytic unit.  E. M. Prentke

RCA 50, 55; G.E. H-32

Intermittent or imoperative: Replace
0.1-mfd section of condenser in power
unit (blue wire) connected to 1-meg-
ohm resistor. Also replace the 0.5-
mfd section of same condenser (green
wire) leading to 40,000-ohm resistor.
If these models are intermittent with
avce tube removed from socket, check
i-f primaries for partial opens.

E. M. Prentke
L ]

Silvertone Models 1905, 1915,
1955, 1965

Selectivity Control Teunsion Washer:
There is a “U” shaped tension washer
which fits into a groove at the back end
of the variable selectivity control shaift.
This washer must be placed on the shaft
so that the convex side of the washer
faces the back end of the shaft. If the
washer is put on wrong, with the con-
cave side facing the back of the shaft,
the washer will work itself off the
shaft and the shaft then will become
loose and can be pulled off.

Silvertone Models 1918, 1968
Sensitivity Switch: Occasionally, a
set is encountered in which the Sensi-
tivity Switch turns when the “On-Off”
switch knob is turned. This is due to
a burr in the hollow shaft of the Sensi-
tivity Switch, causing a tight fit of
the hollow shaft on the “On-Off”’ switch
shaft. Remove the Sensitivity Switch
hollow shaft and clear away the burr
with a piece of emery paper or with
a round file. This hollow shaft must
turn freely on the “On-Off” switch

shaft.
°

Silvertone All-Wave (83 Rectifier)
Noise: Replace mercury rectifier with
a 5Z3 tube. E. M. Prentke

¢ SERVICE FOR



INEW!

Another
Webster-
Chicago

Achievement!

A 4-Position 17-Watt Amplifier

ERVICE MEN! You should know all about this latest

development of Woebster-Chicago engineers. M's the

Four-Position 17-Watt Amplifier. Suitable for four crystal
microphones or three crystal microphones and one phono.
input.

Completely Enclosed Unit
This unit is self-contained. Its entire mechanism is in one
unit. No pre-amplifier is required. High gain. Output
impedance is tapped from 2 to 500 ohms. For multiple
microphone and public address systems.

Ask for Bulletin
THE WEBSTER COMPANY
3829 West Lake Street, CHICAGO, ILL.

[ There's Only ONE Webster-Chicago ]
I's INl Chicago

NEW BUD LOCKING TYPE 8 PRONG
ANALYZER PLUG AND ADAPTERS

For You Who Want To
Rewire Your Analyzer

8 Prong Locking Type Analyzer Plug—
$2.650 List.

Associate Adapters (5 fo a set)—
$1.00 Each List.

We can also supply you with the
NECESSARY ADAPTERS to enable
you to test the NEW ALL-METAL
TUBES with your present analyzer if
it is equipped with 7 prong latch
lock plug.

We manufacture a COMPLETE line
of TEST ADAPTERS to test all of the
NEW ALL-METAL and NEW GLASS
TUBES, and also MODERNIZING
ADAPTERS that enable one to use the
ALL-METAL TUBES in sets that use
GLASS TUBES.

Write for catalog sheet illus-
trating this new merchandise.

ATTENTION, MANUFACTURERS: WE ARE
EQUIPPED TO BUILD ANY KIND OF ADAPTER
FOR MANUFACTURERS. SUBMIT WIRING DIA-
GRAM TO US, AND PRICES WILL BE QUOTED.

BUD RADIO, inc.
1937 EAST 55TH STREET - CLEVELAND, OHIO

Replaceme‘»:“nit
Volume Conirol
Manual

This latest and greatest Yaxley Manual is “as
complete as a dictionary and as up-to-date as to-
day’s newspaper.” You've never seen anything
like it before because there hasn’t been anything
like it before! It’s “head and shoulders” above the
last Yaxley Manual that was so widely acclaimed
—and that was “head and shoulders”-above any-
thingin the field. So you can expect something out-
of-the-ordinary—and you won’t be disappointed.

Five Radio Service Engineers—specially trained
for the work—put in twenty-four months of hard,
painstaking research, testing and compilation to
produce it. All existing volume control circuits
were carefully investigated. Thousands of radio
sets were examined —their schematic diagrams
and volume controls carefully studied.

The 1936 Yaxley Replacement Volume Control Manual
lists over 5000 models—provides a greater abundance of
important, usable, profitable information—and contains
a complete catalog of Yaxley approved radio products. It

isn't “a little folder”—it’s a real authoritative text-book
that no service man can well afford to be without.

YAXLEY MANUFACTURING DIVISION
of P. R. Mallory & Co., Inc.

Cable Address: PELMALLO
Use the ‘

- YAxLEY
A uand sl::::u:ulurself

Indionapolis, Indiana

Yaxley Manufacturing Division
of P.R. Mallory & Co., Inc.
Indianapolis, Indiana

Gentlemen : Please send me — absolutely free — a copy of the 1936 Yaxley
Replacement Volume Control Manual.

Name

Address.

My Jobber’s Name is.

NOVEMBER, 1935

Say You Saw It IN SERVICE
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RECEIVER CASE HISTORIES—continued

Silvertone General Notes

All Models Using Dual Ratio Drive:
There is a “U” shaped tension washer
at the back end of the dual ratio drive
shait. This washer must be placed in
the groove of the shaft so that the
convex side of the washer faces the
back end of the shaft. Any trouble from
the washers working off the shaft, can
be overcome by putting a drop of solder
across the open end of the slot in the
washer,

Any trouble with dual ratio drive
operation caused by the escutcheon keep-
ing the tuning knob in its “out” position,
can be corrected as follows:

Remove the escutcheon. If there is
a gasket behind the escutcheon, discard
it. Bend the corners of the escutcheon
out slightly so that when the escutcheon
is replaced and its screws tightened,
it will fit tightly against the cabinet.

All Models Using Variable Selectiv-
ity: Stiff action of the variable selec-
tivity control can be corrected by put-
ting a drop of Oildag or similar liquid
graphite lubricant on the variable
selectivity control cam. Less often Oil-
dag on the flexible cables is necessary.

All Models With Aeroplane Type
Dials: To set the dial pointer properly,
fully mesh the variable condenser plates
and turn the dial pointer so that it is
horizontal. If the model is one with a
band-spread pointer, the band-spread
pointer should be pointed straight up.
The position of the pointers should be
checked before proceeding with re-
alignment or re-calibration.

All Models: To eliminate escutcheon
rattle, remove the escutchecn, discard
the gasket if one is used behind the
escutcheon, and bend the corners of
the escutcheon out slightly so that the
escutcheon will fit tightly against the
cabinet when its screws are fastened.

To eliminate rattles from the dial
glass, attempt to move it in all direc-
tions with the fingers. This will seat
it and will also seat the mounting ring
more tightly.

Discontinue No. 5133 Resistor on
Battery Models: This year National
Union are supplying the ballast tubes
as well as the radio tubes for the Silver-
tone battery sets. They advise the regu-
lation of the National Union ballast
tubes is sufficient to take care of the
voltage ranges encountered with the bat-
teries,

The use of the No. 5133 resistor for
the 3-volt dry “A” batteries on battery
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radio sets is therefore not necessary
on the 1900 line of Battery Model
Radios. Last year it was found advisable
to use this resistor on some battery
models until the initial peak of voltage
of the battery had dropped to around
3 volts after being in service for ap-
proximately 50 hours.

Sparton 931

Oscillation after installation of new set
of 485 tubes: If everything tests O.K.,
remedy by connecting 0.001-mid, 600-
volt condenser between plate and cath-
ode of first r-f tube in amplifier, If
set hums when tuned to incoming sig-
nal, connect 0.001-mfd, 600-volt con-
denser between one plate and filament
of 80 rectifier. Al. Beers

Hiss in Stewart-Warner R-138

The Stewart-Warner Model R-138
eleven tube Ferrodyne chassis has ex-
ceptionally good audio frequency fidelity
characteristics. It reproduces frequen-
cies as high as 13,000 cycles.

Noise Pickup

However, because of the exceptional-
ly excellent tone quality of the Model
R-138, as evidenced by its ability to
reproduce all low and high audio fre-
quencies, any static, electrical interfer-
ence, station hiss, station distortion, etc.,
that may be present are fully repro-
duced.

Although these noises may be elimi-
nated by turning back the treble tone
control, we have found that in actual
use it may be preferable in some cases
to make a permanent circuit change so
that these high, and to some people,
objectionable frequencies, cannot be re-
produced even with the treble tone con-
trol - turned all the. way up.

Circuir CHANGE

This change can best be made as
follows:

Remove the four nuts holding the
tone compensator can to the side of
the chassis. You will note that four
wires come from this can. Cut the
green lead about an inch from the can
and tape up the bare end sticking from
the can to prevent possible short cir-
cuits. Disconnect the other end of the
green lead from the grid terminal of
the 6C5 tube. Connect a .1 mfd, 400-
volt condenser (part No. 83440) to the
same grid terminal. You can get the
condenser into place best if vou point
it to the front of the set and keep it
as close to the socket as possible. Now
connect a 6-inch length of wire to the

plate terminal of the 6]7 socket. This
socket is the corner one, and the plate
terminal has a yellow wire connected
to it, which runs to the tone compen-
sator can. After this is done, replace
the tone compensator can.

You now have one end of the con-
denser, and one end of the lead wire
coming from the plate of the 6]7 still
te be connected. These should both be
soldered to the yellow and green wire
coming from the tone compensator unit.
The best way of making this connection
is to strip away a small amount of the
insulation at a convenient point in the
yellow and green lead, and solder all
three wires together,

This circuit change will eliminate all
station hiss, extraneous crackling noises,
and high-frequency distortion introduced
by the station.

However, it will be found that the
treble control will now have much less
effect than heretofore, since the higher
tones have already been reduced.

“Sun-Glow" Melody Chest
Inoperative: Check 0.5-mfd section of
bypass condenser connected to B plus.
This is located below the detector
socket, and is part of the long, 4-section
metal-clad condenser pack.

E. M. Prentke
®

Westinghouse 12

Receiver dead: Caused by open in
secondary winding of first i-f trans-
former. Replace. Also, check 8,000-
ohm resistor in first r-f oscillator and
first i-f cathode circuit for an open or
an increase in value.

George F. Baptiste

Zenith 705, 706, 707, 711, 712, 750
Motorboats except when tuned to in-
coming signals: Replace 0.1-mfd by-
pass condenser in avc circuit. This is
part No. 22-190 on schematic and is
located between suppressor-grid socket
connection of 57 first detector and
chassis. Terminal resistance of faulty
condenser is 25 megohms. The receiver
1-f is 485 ke. Al. Beers
)

Zenith 770 B, 775 B, 476 B
Intermittent reception: Trouble due to
60-megohm leak in insulation of wire on
hot side of load resistor ave circuit by-
pass condenser. Remedy by slipping a

piece of spaghetti over insulation. The
i-f for this receiver is 175 ke.
Al Beers

® SERVICE FOR



SO HARD 10 GET/
Wiy Hott Hold and
Prolect HYour
lLomera with

FIRST-TIMERS TODAY — STEADY
CUSTOMERS FROM NOW ON. ..
That's the story when you work with
C-D electrolytics! And “‘steady” custo-
PROFITS! In these trying
times, breathes there a serviceman with
soul so bold, who would experiment with
his customers? No! Wise servicemen
build their reputation for DEPENDA-
BILITY—and add ‘‘steady” customers
to their books—by always using C-D
ELECTROLYTICS!

NOW AVAILABLE! _The new type
JEH electrolytic. COMPACT — CON-

mers mean

VENIENT—INEXPENSIVE. The job =
tyhou have been-waiting for. Available in Type Cap. List Price
e following capacities and rated at - - d
150 V.D.C. 200 V. Peak. ,’EH_S}S&" i’.g 5.9855
Encased in handy flanged cardboard con- JEH-6808 8-8 1.20
tainers, approximately 3'’ long by V3’ JEH 6416 4-16 1.25
squar_eiy Leads coded for polarity and JEH-6816 8-16 1.35
capacity.

Get the full dope fprom your C-D authorized distributors—or write
direct for descriptive catalogs.

CCOORNEI.I.-DUBILIER

gL I o N
°

4375 BRONX BOULEVARD"
NEW YORK

ARD
SEVEN

METAL TUBES

An outstanding receiver of
traditional Howard quality at
an exceptional price. The
World Seven is one of the
finest chassis ever built at the
Howard plant, where quality
is always the first considera-
tion.

Designed especially for the new
All Metal Tubes. Complete All Wave
Uniform sensitivity on all bands.
Automatic Volume Control. Tone
Control. Illuminated Airplane Dial.
Three Gang Variable Condenser
floated on rubber. The same bake-
lite cored coils used in the mag-
nificent 19 tube Howard Grand.
Heavy eight and ten inch Dynamic
Speakers. These precision engineered
chassis are mounted in Table and
Console Cabinets of typical Howard beauty of design, with matched
V panels and hand rubbed finish. Priced to retail at $64.50 and
$79.50 respectively. .

Tear out this ad and send in with your letterhead for complete details.

Also a superb 9 tube Moward Junior Grand in table and console style oul-
standing for performance and beauty. The complete Howard line ineludes seven
other models of varying style from 4 tube AC-DC to the 19 tube Howard
Grand to suit every pocketbook.

It pays to sell HOWARD QUALITY

HOWARD

RADIO COMPANY

BELMONT AVE,, CHICAGO, ILLINOIS
‘““AMERICA’S OLDEST RADIO MANUFACTURER’

HOW
WORLD
A

WITH

LL

NOVEMBER,
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WHY PAY MORE?

—when you can get Quality Speakers that will
help build up your business for $3.90 and up.

If you are familiar with the Wright-DeCoster
quality, we know you are using our speakers. If
not, you can increase your business and profits
by doing so.

i $17.50

A 12" Speaker
with the New

SIABHRAGH

Write for complete catalog, dealer's discount and name
of nearest -distributor. Wright-DeCoster distributors are
always anxious to cooperate with you.

WRIGHT - DECOSTER, Inc.
2253 University Avenue St. Paul, Minn.
Export Dept: M. SIMONS & SON

Cable Address: SIMONTRICE, N. Y.

Say You Saw It IN ServIcE

NEW POWER OUTPUT TUBE TESTER

Radio service enginecrs have always wanted a tube tester that would
test tubes under conditicns approximating their use in a radio set.
Now Triplett’s Power Output Tube Tester will give you this final
angwer to all your tube testing problems.

Sec for yourself how this tester picks out weak and defective tubes—
how it catches those trick tubes that caused you so much trouble to find.
Model 1500 has shadow graph line voltage indicator and heated tube

neon short test. Dealer Net Price $36.67.

Model 1501 is a multli-purpose Tube Tester using new power output
circuit and combining ien instruments that are needed by radio service
engineers in their daily work. Model 1501 (10 in one complete)
Dealer Net Price $46.67.

Write for complete catalegue. See them at your jobbers.

TRIPLETT MANUFACTURES

a complete line of eleetrical measuring instruments for radio, electrical
and general ndustrial .purposes bcth standard and custom bujlt. See
them at your johbers. If you have an eleetrical instrument problem,
write to TRIPLETT.

—= = v = — — — Mail This Coupon ———m————-—-—

THE TRIPLETT
ELECTRICAL

Triplett Electrical Instrument Ca.
1711 Harmon Avenue, Bluffton, Ohie

Please send me information

Y77 5 R S o
Address  :..... . . R AT R i Ty S Y S INSTRUMENT cu.
(63 1, VO RO State. ..o cvrae Bluffton, Ohio
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NEW YORK IRSM CONVENTION

HUGE SUCCESS

The Third Annual New York Conven-
tion and Trade Show conducted by the
Institute of Radio Service Men exceeded
the fondest hopes of every one who par-
ticipated. More than 2500 persons filed
past the registration desk to take part in
the activities, to hear the lectures, or to
visit the exhibition.

Seventy Exhibitors

The Exhibition Hall contained 50
booths which were occupied by nearly
seventy exhibitors. The space had been
oversubscribed to such an extent that the
Executive Office of the Institute was con-
fronted with a most serious problem of
finding space for all those who wished to
display their wares. And, even at that, it
is reported that seven firms were unable
to secure space in the final analysis.

The Convention Sessions opened on Fri-
day afternoon, October 25, with Edgar C.
Arnold, President of the IRSM, presiding.
Simultaneously in other rooms, the manu-
facturers of the Sales Managers Club and
the Parts Distributors were gathered in
meetings, each to discuss their respective
problems. Charles Golenpaul presided over
the manufacturers’ group; Maurice Des-
pres was Chairman of the Parts Distribu-
tors’ meeting.

The official opening of the Convention
took place at 7:30 Friday evening, at which
time President Edgar C. Arnold delivered
his message of welcome to the enormous
crowd that filled the lecture hall to over-
flowing. Throughout Friday evening, Sat-
urday afternoon, and all day Sunday the
sessions continued, and the halls were filled
all the while with representatives of every
branch of the radio industry.

Organizations in Offing

On Sunday morning, there was a meet-
ing of the sales representatives. Perry
Saftler, 27 Warren St., New York City,
was chosen to act as the temporary chair-

R WHERE| TO
= i G

man, and then permanent chairman. The
result of the meeting was a definite de-
cision on the part of the representatives to
create an organization, though it is not
thought that the final arrangements will
be made until the time of the Fourth
National IRSM Convention and Trade
Show to be held at Chicago next March.
Information may be obtained by commu-
nicating with Mr. Saftler.

The Sales Representatives were not the
only ones who took the initial step toward
forming an organization during the Show,
however. The Parts Distributors who had
held a meeting on Friday afternoon were of
the same frame of mind so far as their
group was concerned, and the matter of
setting up the organization plans was placed
in the hands of an organization committee
of which Maurice Despres, 29 Murray St.,
New York City, is the chairman.

The Fourth Annual New York Con-
vention and Trade Show will be held at
the Hotel Pennsylvania in New York City,
October 25 to 27, 1936. In view of the
unprecedented success of the third annual
show it is believed that the 1936 event
will outshadow the one held last month
in size, in scope, and in every other way.

Electronic Organ at Show

One of the Hammond Electronic Organs
was installed in the lecture hall at the
Third Annual IRSM Convention, and was
demonstrated during intermission periods
and as a prelude to the technical sessions.
Miss S. Broyde and Messrs. Frank White,
John Hammond, and C. A. J. Parmentier
presided at the keyboard and entertained
the guests at periodic intervals throughout
the three days. The Hammond Electronic
Organ is a product of the Hammond Clock
Company of Chicago.

"Melting Pot of the Radio Industry"

On the title page of the Program for
the Third Annual Convention and Trade

CEI 7€

The PRSMA at Philadelphia Show featured an oscilloscope, which drew a curious throng
who wanted to find out just what was happening to the "light in the box."
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Show conducted by the IRSM at the Hotel
Pennsylvania in New York last month was
the expression, “The Melting Pot of the
Radio Industry! Service Men, Amateurs,
Engineers, Distributors, Manufacturers,
Broadcasters, Sales Representatives, whose
interests are so closely interlocked, are
accorded a most hearty welcome.”

The keynote of this convention struck a
new chord. In the past trade shows have
been known as Manufacturers’ Shows, as
Distributors’ Shows, as Service Men’s
Shows, or as Public Shows. They have
not been considered industry affairs in the
light that each group has needed the other
to complete the picture.

IRSM has always contended that one
part of the radio industry is dependent on
all the other branches and that what hurts
one hurts all. There have been others who
have held the same belief, but it is not until
recently that there has been any particular
evidence that the feeling is becoming uni-
versal. The IRSM reports that as an
aftermath of the Show numerous indi-
viduals connected with different phases of
the industry have expressed regret that
they should have overlooked this impor-
tant point throughout all these years, in-
dicating that with an increasing number
of advocates of the principle, we can .look
forward to more united action on the part
of radio’s forces, from the standpoint of
protecting the industry’s interests as well
as promoting the field of radio generally.

RADIO SERVICE ENGINEERS

The Radio Service Engineers (affiliated
with the St. Louis Electrical Board of
Trade) elected officers for the coming
year at a meeting held in the Association
headquarters, 1205 Olive Street on the
evening of October 14. The following
officers were elected : Chairman, E. E. Gil-
crease; Vice-Chairman, J. W. Kotovsky:
Secretary-Treasurer, M. Napper.

An appropriation for time on a local
broadcasting station, to acquaint the pub-
lic with the association and its members
was approved along with other plans for
the coming year.

Radio Service Men living in the St.
Louis area who are not members of this
association are urged to communicate with
Otto Buder and get the inside dope on
an up-and-coming organization that is go-
ing places and improving the radio service
business in greater St. Louis.

Maurice Napper, Secretary-Treasurer.

NEW BELDEN BULLETIN

Endeavoring to provide the most com-
plete line of all types of wire and wire
accessory items used by the radio re-
ceiver distributor, and radio parts jobber,
a revised and decidedly more complete
radio bulletin is announced by the Belden
Manufacturing Company, 4689 West Van
Buren Street, Chicago.

Builletin 6090, as the new 8-page catalog
is called, includes a number of new items,
such as all-wave and broadcast antenna
systems, hook-up wire, and multiple con-
ductor and shielded microphone cables.
Practically all items are illustrated and
carefully described as to construction and
use.

® SERVICE FOR



Go after Public Address
business with

NEW 99-F OPERADIO

Wide awake service men are going after
Public Address work and going after it

LOOK AT geavy.b They havhe found that there's
. A. business right around the corner.

THESE They need only suggest it. And they
FEATURES! find OPERADIO is the sure-fire equip-

ment to buy because it gives most satis-
faction and pays them most profit.

No. 99-F is NEW . .. it’s a twin speaker
system and has features no other
system has.

Get the profit-making details
now on 99-F!

oPERADIo

MANUFACTURING COMPANY

ST. CHARLES, ILLINOIS
Export Div., 347 Madison Ave., New York, N. Y.

Designed to operate on
105-125 volt 50-60 cycle
alternating current. Di-
aphragm erystal micro-
phone has a 25-foot
cable and a polarized
plug. Hanging type fix-
ture provided so that
microphone can be hung
from arch or ceiling if
desired. Microphone and
phono  pick-up volume
control provide for mix-
ing voice with musical
background.  Compact,
light, easy to handle.

RESISTOR CABINET

—with purchase of 35 CONTINENTAL insu-
lated 1% or 1-watt resistors at your regular net
price of $4.20. Cabinet for resistor stock hangs
on the wall; dial the rotary color code like an
automatic telephone. A watt-ohm-volt chart
appears below the colored dial.

® Condenser Engineering Bulletin 103 Free ®
Ask your Jobber for your copy

|| CONTINENTAL CARBOKX Inc.

13912 Lorain Ave., Cleveland, Ohio
Canadian Factory: Toronto, Ontario

Ipori‘ant H
For P. A. Men

Complete
$25.85

MEASURES power levels from minus 12 to
plus 43 decibels. Highly accurate 5"
fan-type meter calibrated from down 12 to up
10 decibels. 500 micro-ampere movement.
Knife-edge pointer.

Unique 10,000 ohm constant impedance L-type
attenuator. Also direct-reading 4-range A.C.
voltmeter for all frequencies.

Splendid instrument for gain measurements and
as output meter for all circuits from voice coil
impedance up to input impedance of push-
pull output transformers.

““ DEPENDABLE ”’
MULTITESTER

CCURATE, up-to-date test- 18

ing assured when used with
"DEPENDABLE" Analyzer Unit or
your old analyzer.

2,000 ohms per volt sensitivity.
Contains 3-range ohmmeter; 4-
range voltmeter; microammeter;

milliammeter and batteries. Ready to Operate:

$13.95
Kit: $10.65

Write Dept. S-11 for
New 1936 Bulletins

Every service man needs this in-
strument, and can afford it at its
present low price.

=

NOVEMBER, 1935 e

88 Park Place

New York City

Say You Saw It IN SErvicE
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IGHLIGHTS . . .

RAYTHEON COMBINATION

The Raytheon Production Corporation,
30 East 42d Street, New York City, N. Y.,
are offering free with each contract to pur-
chase a definite number of Raytheon tubes
the following four Weston units:

1. Selective Analyzer No. 665.

2. No. 629 Oscillator (100-3,000 ke fun-
damentals, battery operated, self-con-
tained).

3. Volt-Ohmmeter No. 662 (Resistance
.1 ohm to 10 megohms, voltages to 1,000 at
1,000 ohms per volt, current to 100 ma).

4. Capacity Meter No. 664 (mfd 10-200,
1-20, 0.1-2, 0.0001-0.02; a-c volts 800 at
1,000 ohms per volt).

Werite for information on Deal R35-18.

°

FREED CO. EXPANDS

Joseph D. R. Freed, president of the
Freed Manufacturing Company, Inc., an-
nounces that due to the great success of
the new line of sets manufactured by his
company, the organization has been com-
pelled to move to larger quarters.

On and after November 1 the fac-
tory, executive offices and sales offices will
be located at 44 W. 18th Street, New
York City.

Construction work on the factory has
already begun, and there will be no in-
terruption in production. The new plant
will afford production facilities three times
greater than the present plant.

°

OHMITE CATALOG

The Ohmite Manufacturing Company,
4835 Flournoy Street, Chicago, Illinois,
have available their Catalog Number 14.
This 11-page catalog covers the extensive
line of Ohmite rheostats and resistance
units for the industrial, radio and elec-
tronic fields.

°

HALLDORSON REPLACEMENT
TRANSFORMER GUIDE

The Halldorson Company, 4500 Ravens-
wood Ave., Chicago, Ill., has issued a six-
page guide listing the type numbers of re-
placement transformers for manufactured
recelivers.

Also included in the guide are data on the
complete line of Halldorson transformers
and chokes.

Copies of the guide may be had upon
request to the manufacturer.

°

NEW BRUNO STAFF

William = A. Bruno, President of the
Bruno Laboratories, announces a com-
plete reorganization in the executive staff.
Mr. P. Fernald, widely known sales execu-
tive, who was formerly connected in this
capacity with the Kenyon Co., and Oper-
adio, has been appointed as sales manager.
Mr. Fernald takes up the position vacated
by Mr. John Kopple, who is no longer con-
nected with the organization.

Mr. Paul von Kunits, formerly chief en-
gineer of the General Broadcasting Sys-
tem and later connected with the American
Radio News Co. and Hearst Radio Inc.,
has been appointed as chief engineer of
the radio division of the Laboratories. Mr.
Fernald and Mr. von Kunits will be in
direct charge of the New York office. This
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will allow Mr. Bruno to devote more of
his time to the increasingly important
Aviation Division of the Laboratories, in
Washington, D. C.

The operating staff of the Laboratories
has also been increased in order to facili-
tate the production of a completely new
line of wvelocity microphones and pre-
amplifiers which are about to be released.
Under its new policy the company expects
to move aggressively forward and looks
to added expansion of its immediate activi-
ties in the near future.

°

OHMITE MOVES

The Ohmite Manufacturing Company has
moved into their new factory at 4835
Flournoy St., Chicago. Increased demand
for Ohmite products necessitated the con-
struction of a larger plant.

The new building was started in Au-
gust and has just been completed. It has
more than twice the area of the old plant

and has been designed to furnish the ut-
most efficiency in manufacturing detail.
Because of the single story construction,
material handling has been reduced to a
minimum and excellent light is obtained
from all four sides as well as from two
large skylights which can be seen in the
accompanying illustration.

The new Ohmite location is on the
west side of Chicago, a few steps from
Cicero Avenue and one block south of
Harrison Street.

GENERAL TRANSFORMER BULLETIN
The General Transformer Corporation,

-Chicago, have just issued a 4-page bul-

letin announcing some of the changes and
additions to General Catalog 1934-B. The
General 1935 Catalog will be issued next

June.
.

' NEW CARRON CATALOG

The Carron Manufacturing Company,
415 South Aberdeen Street, Chicago,
Illinois, have just issued their new cata-
log. This catalog covers replacement
speaker cones, replacement field coils,
speaker shims, speaker cement kits, color
coding enamel kits, magnetic coils, speaker
cement in tubes, Carron “415” cement,
speaker tester, duraluminum diaphragms,
and other electrical products.

°

HIGH-VOLTAGE CONDENSERS

The Leichner Electric Company, 2026
Fairfield Ave., Fort Wayne, Indiana, man-
ufacturers of glass-dielectric high-voltage
condensers, have just announced a new line
of mica-dielectric high-voltage units.

This new series, Type M-3, is made in
five capacities ranging from 0.003 mfd
through 0.01 mfd, and in two voltage rat-
ings, 4,000 volts d-c and 2,500 volts d-c:

DAYRAD BECOMES BENDIX SUBSIDIARY

Purchase of The Radio Products Com-
pany, Dayton, Ohio, by the Bendix Avia-
tion Corporation of America, was an-
nounced this month by executives of both
companies. As a subsidiary of the Bendix
organization, The Radio Products Com-
pany will retain its present name and will
continue manufacturing the complete line

of Radio Service Instruments widely
known by the familiar trade name
“DayraD.” A national advertising cam-

paign, backed by greatly increased en-
gineering and production facilities, 'is to be
instituted.

The Radio Products Company has spe-
cialized for the past eight years in the
manufacture of radio service equipment.
From its laboratories have come many
pioneering achievements including the
English Reading Scale, the Sensitive
Neon Shorts and Leakage Test, and the
Dynamic  Mutual Conductance  Tube
Checker. DayraD engineers have been
particularly notable for their ability to an-
ticipate the requirements of the radio ser-
vice trade.

Included in the DayraD line are Tube
Testers, All-Wave Signal Generators,
Radio Set Testers and Mult-O-Meters.

™

TOBE OBTAINS FIRST RCA KIT LICENSE

It is announced by the Tobe Deutsch-
mann Corporation that the Browning-35
and Tobe Amateur Receiver are now be-
ing manufactured and sold under a license
agreement recently consummated between
the Radio Corporation of America and the
Tobe Deutschmann Corporation.

°

HARRIS WITH SYLYANIA IN
NEW ENGLAND

The appointment of Stanley A. Harris
as sales representative for Sylvania re-
ceiving tubes in the New England territory
has been announced by Hygrade Sylvania
Corporation as effective September 1. Mr.
Harris is well known to the radio trade
in New England, having served in this
territory for a number of years as RCA
sales representative. He will make his
headquarters at the Hygrade Sylvania
Boston office, 10 Post Office Square.

He will be assisted by C. J. McLean,
who has been associated with Hygrade
Sylvania as special field sales representa-
tive for the past year.

°

NEW 1936 ALLIED CATALOG

Allied Radio has prepared a new
“streamlined” type of catalog which they
claim to be the most complete, compact
and best indexed Radio Supply Guide ever
published. Everything in the Service,
Dealer, Amateur and Set-Builders’ fields,
is covered 100 percent. Many new and ex-
clusive radio developments are featured.
The main sections of the new Allied Cata-
log are devoted to Metal-Tube, All-Wave,
Short-Wave, Battery and Auto Sets;
new Public-Address Sound Equipment;
new Service Test Equipment and Tools;
Short-Wave Receiving and Transmitting
gear—and thousands of standard replace-
ment and set-building parts. The Allied
Catalog has been carefully arranged so
that it is easy to find what you want,

(Continued on page 528)
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Wour letter-
or FREE copy
*of the NEW UTAH
General Catalog of
vitalized radio parts

UTAH RADIO PRODUCTS CO.,
‘ Orleans St., Chicago

. « . so Efficient, Flexible, Economical

For sale or to rent Bell P. A. Systems are money-makers—
other radio men have proven it. There's a Bell System for
meeting every demand—equipment that is highly efficient,
dependable and fool-proof in every respect. Simple to oper-
ate and low in cost they open a big market in industrial as
well as commercial fields. Don't postpone—get your share
of this business.

Jobbers!

We have a very attrac-
tive proposition — in-
cluding extensive sales
promotion assistance,
Other jobbers have
found it extremely
profitable, A few select -
territories are still
available, Let’s discuss
the subject fully,

30 Watts — Twin Speakers

The Model P. A. 5C meets the demand for power-
ful equipment. 30-watt output. Two imput chan-
nels permits simultanecus use of wicrophone and
phono pick-up. Two heavy-duty G-12 speakers—
with facilities for using six. High fidelity crystal
microphone. Three compact Keratol covered carry-
ing cases.

Act Now!

‘BELL SOUND SYSTEMS Inc.

61-62 East Goodale St.
COLUMBUS, OHIO

Try this handful!
Midget Electrolytic

Here's an 8 mfd. 450-volt dry electrolytic . . .
shown actual size . . . see how it fits that midget
chassis or other crowded assembly. And remem-
> ber, it's an AEROVOX product. That means
i full capacity, conservative working voltage,
8 no skimping, and built for “stay put" jobs.

® 200- and 450-volt ratings. | +to
10 mid.

® Heavy cardboard case. Wax sealed.
Mounting flanges. Generous pigtails.

‘® Used singly or grouped. Tape to-
gether for any combination.

® Stock small assortment. Be ready
for any service call at mighty small
inventory investment.

New Cafalog Just off press. Cov-

ers complete line
of condensers and
resistors. Also sample copy of Research
Worker. Sent on request. Meanuwhile,
meet the Aerovox jobber.

CORPORATION
80 Washington St. :: Brooklyn, N. Y.

NOVEMBER,
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“SERVICEMEN ARE TWO |
YEARS BEHIND THE |
LABORATORIES!" ..... |

. « So said a trade leader recently. He added:
Hundreds of servicemen will need additional help
before they will be qualified to repair the compli-
cated new radios now being distributed and which
soon will be needing service. Servicemen MUST
keep up-to-date—or make way for someone who will!”

3

To those who realize the truth of this assertion,
Sprayberry Training should prove decidedly inter-
esting. - It is complete, practical advanced training,
NOT for beginners but for men already in the serv-
ice business. It keeps you up-to-date on all types of
radio work—shows you the easy way of doing hard
jobs. You pay for no “fluff,”
costly bindings or meaningless
theory. It is sound business and
technical training of the most
complete and practical sort—at
a price within the reach of all.
Investigate it today!

"IS YOUR FUTURE IN
SERVICING WORTH $207"

2548 University Place, N. W.

F. L. SPRAYBERRY Washington, D. C,

Without obligation, please send your free booklet, “PU
PROFITS AND EFFICIENCY INTO SERVICING.” TTING

Name ..... S

Address .

Say You Saw It IN Service 525



AANUFACTURERS . . .

s

HANDY RESISTOR CHEST ANNOUNCED
A new and unusual container for a com-

plete stock of resistors and other small

radio parts or tools has been introduced by

the International Resistance Company. Phil-

adelphia, Pa. It is known as the IRC
Resist-O-Chest which, as the name implies,
is a sturdy 8-drawer fibre-board chest of
drawers which will add much to the ef-
ficiency and appearance of any radio bench
where it is employed. This is supplied free
with the purchase of a-stock of fifty-six of
the new IRC 1l-watt Insulated Metallized
Resistors.

All drawers are partitioned for holding
different resistors of different ranges and
there is a large drawer at the bottom for
wire-wound units, etc. All told, the Re-
sist-O-Chest will hold several hundred re-
sistors or other parts. It stands 914 inches
high, 474 inches wide by 5% inches deep
and is attractively finished in silver and
blue. Handy resistance formulas and a
wattage and voltage chart are supplied
with it.

The fifty-six 1-watt Insulated Metal-~
lized Resistors include two each of twenty-
eight popular ranges shown by extensive
IRC records to be most frequently re-
quired for service and amateur radio work.
It is possible to obtain almost any needed
'rﬁsistor or resistance combination with
them.

NEW CLOUGH-BRENGLE ALL-WAVE
SIGNAL GENERATOR

A newly announced addition to the line
of test equipment manufactured by the
Clough-Brengle Company of 1134 West
Austin Avenue, Chicago, Illinois, is the
Model 82 All-Wave R-F Signal Generator.

Continuous frequency coverage of all
i-f, broadcast and short-wave bands from
90 ke to 20 mc is secured through the use
of six tuning bands. The 8" open-face
tuning dial is directly calibrated on funda-
mentals over this entire range.

The new C-B “Three-Rung” ladder type
attenuator with interpolating control pro-
vides easy setting of output for work on
the most sensitive receiver. Accurate cali-
bration of output ratios are possible for
avc and sensitivity tests.

Tuning band trimmers and similar causes
of frequency shift are eliminated with the
result that the original high accuracy of
calibration is maintained after long ser-
vice. Each instrument 1is laboratory
checked against crystal-controlled labora-
tory standards, it is said. Unmodulated
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and modulated r-f, as well as 400-cycle
audio outputs, are available. Two type '30
tubes are used—one as an r-f generator
and the other as an audio generator. The
output is constant impedance, 200 ohms.

By the addition of the new C-B Model
81 Calibrated-Sweep Frequency Modula-
tor, this or any standard oscillator is
usable to produceiselectivity curve images
on any standard cathode-ray oscillograph.

Full information may be had by writ-
ing for the new 1936 catalog just issued
by the manufacturer.

NEW BRUNO MICROPHONE

The Bruno Laboratories, of 20 W. 22nd
St., New York, N. Y., have brought out
a new velocity microphone, Model SK-2,
in the lowest price class, which is said
to be a radical departure from any here-
tofore presented. The new type case com-
pletely eliminates cavity resonance from
this source and thus banishes completely
the “tinniness” of sound so often associ-
ated with very low-cost microphones.
Another feature, usually found only in
higher priced models, is the use of over-
size 36 p.c. cobalt steel magnets. This is
the same percentage of cobalt as is used
in the broadcast class microphones, it
is said, and through it the output level

has been greatly increased. Due to the
lack of standards of measurements for
output level of microphones, and the fact
that each manufacturer seems to pick his
own arbitrary method of rating, the Bruno
Laboratories feel that manufacturers’ rat-
ings are fast becoming meaningless.
Therefore instead of giving such a rat-
ing it simply states that it believes this
microphone to have a greater output, and
better frequency characteristics, than any
other velocity microphone in its price
range. A pre-amplifier using a single
6C6 tube in triode connection, (mu of 24),
is more than ample to bring the output up
to a point greater than that of a standard
double-button carbon microphone,

Another disadvantage hitherto present
in low cost velocity microphones was ten-
dency of the microphone transformer to
pick up stray fields in its windings and
in this manner cause hum in the output.
This trouble has been overcome in the
present model by the use of two methods.
That part of the microphone case which
houses the transformer has been specially
designed and is constructed of a material
possessing high magnetic permeability and
which makes an extremely effective shield.
The transformer coil is of ‘“electric metal”
whose high permeability makes possible
the use of a very small winding without

sacrifice of inductance. The smaller the
winding that can be used, the less its ten-
dency to pick up hum. Incidentally this
also contributes to the excellent high-fre-
quency characteristic as the distributed
capacity is kept at the lowest possible point.
The device is furnished with output im-
pedances of either 200 ohms, 500 ohms or
to grid. Its frequency characteristic is
plus or minus 2 db from 60 to 10,000 cycles,
it is stated.

Finished in handsome black, the case
measures 6" x 234" x 34" and the com-
plete unit weighs 134 lbs. It is small
enough to fit comfortably in the palm of
the hand. Complete information and lit-
erature on this and other units will be
gladly supplied to anyone requesting it
from the manufacturer.

NEW AERIAL ELIMINATOR

A scientifically designed substitute for
an aerial, which will operate equally well
on short-wave receivers down to 80 meters
and broadcast receivers, has been designed
by the engineers of Continental Carbon,
Inc, 13900 Lorain Ave., Cleveland, Ohio.

This device is not intended to replace all
aerial systems for radio receivers, but
is to be used in locations where a conven-
tional aerial is impractical to install, for
demonstrations, and as a test aerial for
Service Men. The principle of operation
is to divert radio-frequency signals from
the power supply line to the receiver. In
residences where the electric wiring is en-
tirely shielded by grounded metal conduit,
there is practically no pick-up of radio
energy by the power lines, and, conse-
quently, the efficiency of the aerial elim-
inator is greatly decreased under these
conditions. In the older electric installa-
tions where the wiring is in the open, insu-
lated with porcelain knobs and tubing, a
considerable amount of radio energy is
collected by these exposed wires and the
new device performs as well as an outdoor
aerial. )

The Continental Aerial Eliminator con-
tains a high-frequency choke especially de-

10 Set Ant. wd

signed to block the radio impulses on the
power line from being shunted to the
ground within the receiver. A condenser
offering a low impedance path to radio
waves is tapped off one side of the line
ahead of the high-frequency choke, offer-
ing an easy path through the antenna cir-
cuit of the receiver for radio signals. The
size of the condenser has been selected to
provide  the lowest impedance possible to
the radio signals and at the same time
effectively block the low frequency a-c line
current.

In the accompanying circuit, dotted lines
suggest that one side of the power supply

¢ SERVICE FOR



andl Note the Difference !
Countless radio sets are working far below their

peak efficiency—because poor condensers won’t let

them do any better!

When filter condensers fail to supply the proper

voltage—when cheap, inferior condensers are used—
nothing about a radio can be wholly right. To test

this assertion we only ask that you take a “sick”
radio and equip it THROUGHOUT with Spragues.
You’ll be amazed at the improvement in “pep,”
volume and tonal quality.

Remember: You'll never go wrong with a Sprague.
Every condenser is guaranteed.

SPRAGUE

North Adams

ST

600 LINENNITININT

THIS DISPLAY

ARE YOU, TOO,
CASHING-IN ON THIS
PROFIT-MAKING FILTER?

Qutstanding results = the best materials includ-
ing Miller exclusive duo-lateral wound -coils = a
handsome unit : and priced at $4 list—this com-
bination has turned the trick for dealers every-
where who have made it a point to sell the Miller
Line Filter for positive noise elimination. The
unsurpassed efficiency of this unit will definitely
filter-out all high frequency and household appli-
ance disturbances from power lines forever.

Don’t pass up this easy, extra money in your ter-
ritory. There is no installation expense. The Miller
Filter just plugs in. Ask your distributor, or write

ASK ABOUT

J.W. MILLER COMPANY

5917 South Main Street Los Angeles, California

Myr. E. H. Rietzke, President of CREI and
originator of the first thorough course in
PRACTICAL RADIO ENGINEERING.

® . .. A NEW SERVICE
COURSE for SERVICE MEN

who realize that better
trained men DO get ahead!

This new course is not to be confused with other ‘‘service
courses,”” It is NOT our aim to bring zew men inte an
ALREADY OVERCROWDED field . . . but rather to help
the experienced Serviceman to get out of a routine job into a
position where he can command the position of an engineer, and
the salary that goes with it,

FREE!
Write Today for This
NEW 48-PAGE
ILLUSTRATED
BOOKLET

Thig new catalog fully de-
scribes our  various Home
Study and Residence School
courses in Practical Radio
Engineering. Sent ¥REE to
anyone who requests it. Write

This Course Covers Both
l Service and Public Address
Engineering

We offer this new course for
men interested in Service En-.
gineering ONLY! There is
no waste material. You re-
ceive complete instruction that
covers all branches of Servie-
ing and Public Address Engi-
neering. Also covered are the
latest works in vacuum tubes,
circuits, acoufstics dand the
treatment o auditoriums. i ine
NOW is the time to plan :(fm:lzl:rt:e‘)detmls andigoutiias
your future in a field where -
TRAINING PAYS.

Capitol Radio Engineering Institute
Dept. S-11
14th & Park Rd., N.W., WASHINGTON, D. C. |

today. |
(If interested in our Service
Course, ask for special Service
Course Supplement, which gives
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To find a reliable sourc
for all your radio supplic
which will bring you the high
est grade of merchandise =
the lowest prices—a vast selection to fill every Radi
Service need—and a speed and accuracy in shipme
that cannot be excelled.

ALLIED's 1936 Catalog—
the leading Radio Supp
Guide. A real index to radi
progress—brimming over wit
fine standard merchandise lines at lowest prices—
sparkling with new test equipment developments, ne
P.A. systems, new metal tube radios—rich with fin
selections of tools and thousands of high grade pari
—everything to save you money and help you succeed

Save time — save money —
get any part, any brand an
time you want it—at the low
est prices—and enjoy ALLIED
Keep =

speedy, helpful personal service, besides.
ALLIED Catalog by your side—it paysl|

833 'W. Jackson Blvd.
Chicago, lll. Dept. N, I

[1 Send me your FREE 1936 Catalog— m
the most complete Radio Supply Guide
ever published.
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MANUFACTU RERS—conﬁpued

line may be grounded, which would prevent
its being used as a source of radio signals,
particularly if the receiver uses a normal
ground wire. It may be necessary to re-
verse the aerial eliminator terminals in a
light socket to determine which position
results in the greatest signal, indicating
that the condenser and choke are then con-
nected to the high side of the power sup-
ply system and producing the maximum
signal response.

The new Continental Aerial Eliminator
should be used with a good ground wire
and depends only upon the signals picked
up from the power line.

°
MUTER DECADE RESISTANCE BOX

The Muter Company has just introduced
a new adjustable Decade Resistance Box
that has all the necessary requirements
for general service at a price that permits
general shop usage. It is designed for
a high degree of accuracy—about 1% of
one percent—but is so substantially built,

it is said, that the rough and inexperienced
handling in the shop will not damage it.

In designing this unit the Muter en-
gineers attempted to provide the utmost
in convenience by building four boxes,
each of different resistance value. By using
a combination of two of these boxes it is
possible to obtain any resistance from .1
ohm to 111,111 ohms in multiples of .1
ohm.

°

MINIATURE AUDIO TRANSFORMERS

The Alloy Transformer Company, 135
Liberty Street, New York City, New
York, have a miniature line of audio trans-
formers. These units, which are said to
have a frequency response uniform within
1 db from 30 to 15,000 cycles, are of the
“Permalloy type” with lap-jointed lamina-
tions.

These units are housed in humproof
high-permeability “Alloy” castings and are
fully shielded electromagnetically and elec-
trostatically, it is stated. These trans-
formers are competely sealed and 1000-
volt insulation is used throughout.

Information is available from the Alloy
Transformer Company.

WESTON CAPACITY METER

A multi-range capacity meter designed
to meet requirements for a small, reason-
ably-priced unit, has recently been placed
on the market by the Weston Electrical In-
strument Corporation, Newark, N. J. The
new meter, known as Model 780, provides
full scale ranges of 10/1/0.1/0.01 micro-
farads, covering all capacity ranges in
common use in radio receivers, since read-
ings can be made down to as low as 100
micromicrofarads. It operates directly from
any 115-volt a-c outlet.

A convenient voltage adjuster compen-
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sates for small variations in line voltage,
and an internal transformer insulates the
device from the line. A pair of long test
prod leads is provided with each instru-
ment.

The meter has exterior dimensions of
5% in. x 334 in. x 2% in., and weighs ap-
proximately 134 pounds.

°
NEW DUMONT CONDENSERS

The Dumont Electric Co., Inc., 514-516
Broadway, New York, N. Y., are now pro-
ducing a new type of dry electrolytic con-
denser. This unit is small and compact in
size and has a rating of 8 mfd and a peak
voltage of 600 volts.

This condenser is housed in a silver car-
ton with self-mounting features, the size
being 2% inches long by 14 inches wide
by 34 inch thick. It is said to have a
long life, guaranteed for 2 years of service.

°
NEW RESISTOR CABINET

A resistor cabinet with novel features
is being offered by Continental Carbon,
Inc., 13900 Lorain Ave. Cleveland, Ohio,
yvith the purchase of thirty-five standard
insulated resistors. The cabinet is designed
to hang on the wall, and has bins for 130
resistors. Opposite each bin a range of
resistor values is printed on the cover to
facilitate quickly locating any desired size.
In addition, the cover has a rotary color
code dial with metal eyelets so arranged
that the disc can be rotated with the tip of
a pencil or a screwdriver to determine the
resistance value represented by the three

g-mm

R Wil
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characteristic colors in the RMA system
of resistance designation.

Under the color code dial, a chart giv-
ing the relation graphically between the
watt rating and the maximum voltage,
which may be applied to any standard re-
sistor, appears. By simple calculation, the
maximum current which may be carried
by the resistor of any given size and watt
rating may be determined on the chart by
dividing the watt rating by the maximum
voltage, which may be applied to it.

The resistor cabinet serves the addi-
tional purpose of providing a clean recep-
tacle for these important fadio components.

°
LINE FILTER FOR RECE!VER

A line filter that employs both in-
ductance and capacity filtering for elimi-
nation of noises picked up by receivers
through power lines, has been announced
by the J. W. Miller Company, Los
Angeles.

Equipped with rubber cord and unbreak-
able plug, the' compact unit may be in-
stalled readily on any broadcast, short-
wave or all-wave receiver by connecting
in the line and attaching a single ground
wire.

Special duo-lateral wound chokes pro-

duced by Miller-designed winding ma-
chines are used exclusively in the line filter,
with oil-impregnated paper-dielectric con-
densers.

The complete assembly is housed in a
metal case finished in Kem-Art black, with
polished chromium plated ends.

°

HIGHLIGHTS
(Continued from page 524)
WHOLESALE OPENS NEW BRANCH

The new Chicago branch office of Whole-
sale Radio Service Company, Inc., located
at 901-911 West Jackson Blvd., opened
Saturday, September 21, 1935. The open-
ing was timed to coincide with the mail-
ing of Wholesale Radio’s new 196-page fall
catalog, and as a result the store was
jammed from morning to night with radio
dealers, Service Men and amateurs.

Occupying more than 20,000 square feet
of floor space in a centrally located build-
ing, this new Chicago radio establishment
is said to be fitted up in modern style,
with convenient demonstration booths and
display counters. A large stock of all-
wave and short-wave receivers, short-wave
transmitters, and amateur, radio service
and refrigeration replacement parts is kept
on hand. Quick shipments from this
stock are made to mail-order customers
in the west and middle west.

The general manager of the new store
is S. W. Berk, who was formerly floor
manager of Wholesale Radio’s main office
at 100 Sixth Ave., New York City, and
for a while manager of the firm’s Atlanta
branch. Marvine Roye is purchasing agent
and J. E. Snyder is office manager. The
technical staff includes the following:
Arthur Rattray, Ed DeCancq, John
Morgan, Earl Ruleson and FEdward
Hoffman.

The opening of this branch marks the
entrance of Wholesale Radio Service
Company into the Chicago territory.

RADIO FIELD SERVICE DATA, by
A. A. Ghirardi and B. M. Freed, pub-
lished by the Radio and Techwnical Pub-
lishing Company, 45 Astor Place, New
York City, N. Y., 240 pages, flexible
covers, price $1.50.

This book was prepared to supplement
Modern Radio Servicing for the purpose
of presenting, in a convenient and useful
form, practical radio reference data which
the authors have found to be useful to
radio Service Men when they are ac-
tually on the job in the field. As a result
it has been bound in flexible form so that
it may be carried along in the Service
Man’s tool bag.

A table of intermediate-frequency values
in Section I supplies data for i-f amplifier
alignment work. The “Trouble Symptom
and Remedy” compilation in Section II
represents accumulated servicing informa-
tion gained by actual service work on re-
ceivers of each model and make listed (88
pages), under various installation and op-
erating conditions. Section III deals with
special remedies to be applied for eliminat-
ing ignition interference in numerous
makes of automobiles.

Some 22 additional sections of various
sorts of tables, charts, formulas, calcula-
tions, etc.,, are included. A cross-refer-
enced index at the back of the book is also
included.
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AUDAX

pick-ups . . . .

‘““The standard by which others
are judged and valued’’

OPE PARABOLIC BAFFLES assure a
more effective sound distribution and mini-
nize feed-back difficulties. Constructed of heavy
gauge spun aluminum, reenforced, and beauti-
fully finished with a special aluminum lacquer.
Any cone speaker can be easily mounted in
the housing, making the assembly ready for
immediate operation.

MODEL 100 (XIlustrated)—Depth of housing, 10°’;
Speaker opening, 10’7 diameter; Length of horn, 10°’;
Bell opemng 17" diameter; Overall outside dimensions,
17"/ x 20”7, This model is suitable for all 10, 11, and
12" cone speakers.

Write Dept. RS. for illustrated literature on
HOPE Horns and Trumpets. A complete
line at attractively low prices.

HOPE MANUFACTURING COMPANY
401 Broadway New York, N. Y.

Models to suit every demand, from the
humblest midget-combination to the
HIGH "FIDELITY — low needle-pres-
sure requirements of fine transcriptions,
AUDAX INSTRUMENTS are immune
to humidity and summer heat. They
are chosen on a PERFORMANCE

TN  NEW!
', M MODERN!
4 SQUARE METER| |

MILLIAMPERES

List basis, as equipment in most of the
WITH UNUSUALLY ) world’s leading Radio Stations, Uni-
$9'50 versities, Laborateries—in fact, wher-
L 0 N G s cA L E $ to ever quality counts.
390.00
BY H OYT each Special Recording Heads to Order
Reasonably Priced! AUDAK COMPANY
500-S Fifth Avenue New York, N. Y.

Have this beautiful instrument o YOUR test panel.
For prices and full information write

BURTON-ROGERS CO., 755 BOYLSTON STREET, BOSTON, MASS.
Sales Division of HOYT ELEGTRIGAL INSTRUMENT WORKS

“Creators of High Grade Electrical and Acoustical
Apparatus Since 1915

“The Most Complete Radio Parts
Catalog Ever Published!”

For14 years
| have supplied the
Radio Service Man with his
Radio Parts—every year the Rado-
lek catalog has been the most com-
plete published — Now | am offering
you the laigest and finest Radio Parts
4 Catalog of my entire career—Previous
editions of the RADOLEK PROFIT
GUIDE were the best of their kind—
but this Big New Book far exceeds
& anything you've ever seen — it's
colossal — gigantic — it's the
top’’ — Contains over 160
pages — 10,000 individual
Radio Repair Parts — hun-

30-13,000 Cycles = 1DB

Multiple Coil $

Hum Free Construction

AUDI') EACH NET
TRANSFOBMERS No. 1 Alley Case

HUM PROOF ALLOY CASTINGS

No. 1—2% x 2% x 2% hg.
@ No 2—3% x 3% x3% he. ...
No. 3—4% x 4% x 3% hg. ...

Filter Chokes, Power Transformers, etc.

ALLOY TRANSFORMER CO., Inc. nev Vork'eivv

Radio Receivers—Ampliﬁ-

k ors —Everything in Radio—
e e ——— YR 3 . s always in stock, ready for ptompl
S delivery to you—at the right pﬂces—

You need this superb "Buying Guide—
| want you to have it—just send the coupon and
I'll mail it to you—Free,

Insist on this Trade Mark

Readlar?

Exact Duplicate Replacement

VIBRATORS FOR AUTO RADIOS

Every electric auto radio in use means a vibrator re-
placement eventually. Only with Radiart can you cash
ir. on this market completely. Only Radiart makes a
COMPLETE EXACT DUPLICATE line. Only Radiart
has the experience of furnishing initial equipment to
more than 70% of the auto set manufacturers. Look for
the orange and black label on the box and on the vibrator,
if it isn’t there it isn't a genuine Radiart vibrator. In
making replacements choose the vibrator the set manu-
facturers themselves Drefer—you will be sure of a satis-
fied customer. Available at all good jobbers., Write for
catalog sheet.

L

RADOLEK

& . seaen s MAIL THIS COUPON

Clileago, 1 restricts distribution of this catalog to

Radolek

active and gualified -Radio Men. Piease enclose your
business card or letterhead with this and you’ll
receive your copy of the RADOLEK PROFIT
GUIDE FREE.

THE RADIART CORP. Name
Addres 3
13229 Shaw Ave. Cleveland, O. Servi‘;: Man? O e T
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|
I COMMUNICATION
ENCINEERING ||| AND BROADCAST
Covering the design, production, | ENG!NEERINC
engineering and test of Radio Re- ) . 2 A
ceivers, Tubes, Parts, Amplifiers, Covesing . Reaglio ) Commu.mcatlon,
Recording and Sound Proiection Broadcasting, Police, Marine and
g ojectio: . ]
Equiproent, -Bublished mancilly; Aeronautical Radio, Telephony and
Telegraphy, Facsimile and Television. |
Published monthly.
Subscription, $2.00 Yearly ”
(Foreign, $3.00) Subscription, $3.00 Yearly
(Foreign $4.00)
BRYAN DAVIS PUBLISHINC CO., INC. |
19 EAST 47th STREET, NEW YORK CITY
|
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GROUP HEARING 4

\AID EQUIPMENT
by TRIMM

Same equipment as used in the best

broadcasting stations. Performance

and quality unsurpassed. Price with.
in the reach of all.

Write for information.

TRIMM

RADIO MANUFACTURING CO.
1528 Armitage Ave., Chicago, llé. %

NEW VELOCITY MICROPHONE

New, smart and modern, this new Velocity
seties is ideal for equipment or replacement

in the Public Address field. The sym- i it pr y a
metrical beauty and the confrasting black 3. INDICATES DIELECTRIC RE.  jon Minufes indications, includ-
and chromium make it highly desirable SISTANCE: directly of ali types definite. No guess-work. Simplioity
wherever it may be used. But down inside, :;hlén\:?::::o:&I-wis:::?rtl‘;rss'et:e‘!’r%eig of operation means time and money-
ou will find that the basic engineering gives test made’ at a direct. eurront po. saving.
b i it COMPACT ;
performance that will more than please the tentlal exceeding 400 volts supplied 8- ¢ AL IZPRTAB!.E: Supplied
most discerning engineer, Highs that are from a built-in power supply. :':mna\:‘ablae ';30; ';‘r"d'::hlsl;ﬁhgwglrlry?
= crisp, clean and wholly natural. Lows that 4. CONTINUITY METER: Can also Tng-handie, the  Selar @ Caperie

are entirely free from boom but yet retain
roundness and character. All models are

CAPACITOR ANALYZER

Here is a reallv scientific instrument, invaluable to laboratory and

service men in the field.
I.

. MEASURES LEAKAGE,

MEASURES CAPACITY: accurate-
ly of all types of electrolytic, paper
and mica condensers by means of
a built-in, thermonically-controlled,
Wien Bridge. Alsg measures ca-
pacity between circuit wiring. Ca»
pacity range—.00002 to 70.0 mfd,

ETC.:
Directly indicates leaky, shorted,
open, intermittent, lew capacity,
high capacity, and power factor of
condensers.,

be used as a continuity meter for
testing all types of circuits.

Note these exceptional advantages. . . .
5. TWO-DIAL CONTROL: Neo com-

plicated manipulations necessary to
obtain readings. Two dials provide
complete condenser analyses quickly
and easily.

. DIRECT READING: All measure-

ments made simply and directly,
and require no complicated caicu-
lations or references te complex
graphs or charts.

. EASY TO USE: Even a novice can

use this instrument properly in a

Analyzer weighs only 7 pounds.
Dimensions, 82" x 7'%’* x 6%,

Send for Complete Information

SOLAR MFG. CORP.
599-601 Broadway, N. Y. City

available in either a 200 ohm or high im-
pedance output. Prices are from $25.00 te
$75.00 list. Also, a complete carbon line |
from $5.00 to $25.00 list. Sold by reputable
distributors, everywhere.

Electro-Voice Mfg. Company, Inc.
332 E. Colfax Ave. South Bend, Ind., U. 8. A.

v

Ruclioy Latest Pe,

elopments

..WWHOLESALE RADIO'S

NEW P
Dial Cable

The Handiest Spool
on the Market

SAMPLE SPOOL, 25 FT.
Special

e 50c¢

ONLY ONE TO A SERVICE MAN - - ORDER
ADDITIONAL SPOOLS FROM YOUR JOBBER

RIVARD MFG. CO...TOLEDO, OHIO

Jobbers: Write for Sample and Catalog

1936 CATALOG

196 Pages Crammed with
Bargains at Lowest

WHOLESALE PRICES

Just off the Press! Over 50,000 items! Every
latest radio development, every last minute
improvement. Newest sets from 2-24 tubes,
parts, tubes, kits, tools and accessories;
Short Wave and X’mitting Equipment;
Nationally known lines. Quality ap-
proved parts for all Radio construction
kits. Buy from the World’s Largest
Stock at Lowest WHOLESALE Prices
and Save Money. Send coupon for
YOUR FREE copy of radio’s latest,
greatest Bargain Book.

"Hednolyc.

CONDENSERS

plied for any kit de-
scribed in this magazine.

-1
0 . 0 l
Guaranteed to give satisfaction : mg“’s'i-ft:‘k‘i"“gg;t‘.’ (SRVICE -€D: :
or your money back. N ) New York, N. Y. 1
) = - : : j . Please rush FREE copy of your new 196 Page Catalog for 1936, i
L ] CURTIS CONDENSER CORPORATION [ JRI [ TRt '
' boName ...vvveeein i e AN S— I
. - — 5 [} |
3088 WEST 106TH ST : CQEVELAN.D. OHIC I AAAress: (i 66 6 IelEBEIeelT s SRTilt o « » Toreseioins rasmmiore SRR I
2 i ‘| GV T G s G E TR o= A YT TR State....... < 5 e ]
b e e e E S = == e —————— g — = )
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i TR TS B R A
Extra Dollars from
E'very Service Call....

Startling results . . . in broadcast,
amateur and short-wave bands . . .
with new or old sets.

®
Brings radio life to radio ‘‘dead spots.”
Kills that man-made static. Pulls in
overseas programs.

®
In kit form. Complete. Factory as-
senlrbled, wired, soldered. Just string
up

L J
Ideal extra-profit item. Sells on demon-
stration . . . and stays sold. A safe

money-back-if-not-satisfied item, $6.75
list, with nice prefit for you.
®

Out-performs any all-wave noiseless
antenna on market. Make your own
comparative tests, Or let us submit
comparative data.

DATAEngineering and merchandis- -

ing facts sent on request:
Meanwhile, order a kit from local job-
ber. Try out all antenna systems
before you finally decide on TACO .

the best by test.
| | A‘\I D
“

TECHNICAL APPLIANCE CORPORATION g}dsslor
17 East 16th Street AK H New York City Radio Tubes Dlvlslo"‘ o)
e e e e e i Matlﬂfa
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UNIVERSAL

Professional
Recording
Machine

Designed and built
to insure Highest
Class Results. Selid,
heavy, dependable -—
Precision  machined
thruout:—16 in. dis-
tortion - proof  turn-
table disc — Constant
speed rim_drive with-

-ite for our Pl

Gl

- Mention Model Number «

Vil AN A e L
“Yburol ‘ A"‘ i e out “waver’ or “'wow”—110 volt A.C..100% synchronous, reversible motor—
i % ' e odm nalyz_er . L o Solid steel bar slide—Special Universal power cutter with four adjustments
s e e - g for damping—Engineered by Universal to provide the best in instantaneous
e recording equipment.

Write for detailed description.

UNIVERSAL MICROPHONE CO., Ltd.
424 WARREN LANE INGLEWOOD, CALIF., U. 8. A.

o
e & 2 e S
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e
5 :

o

-

L
iy i

=

Radio’s most important resistor development! In-
sulated against shorting—humidity—opens—breakage.
Famous Metalized resistance principle. See them at
vour jobbers. Write for catalog.

INTERNATIONAL RESISTANCE CO.
Toronto, Canada Philadelphia, Pa.

Bl 1056 whoLesaLe | | Will make MONEYfor you!

1936 WHOL 5 1 A I YOU can become the outstanding service man in your
BU'E,&-“&".’,‘]EEA%E 1 C A L o G commaunity if you use what Ghirardi gives you in MODERN
X ! RADIO SERVICING—ideas used by many of the country’s

most successful servicing organizations—short-cut tricks of

the trade, dope on all the latest servicing instruments and

methods. Check these chapter headings!

Introduction. AVC and QAVC Cireuits.
Voltage-Current Receiver A;mlysis.

Measuring Instruments.

164—Radio, | i iger- Resistance Measurement. Resistance Method of Analysis.
g dio, Electrical and Refriger Constructing Your Ohmmeters. Tests for Individual Components.
ation Equipment at lowest net prices. Commercial Ohmmeters. Dlifﬂcult, 0‘:1“1[\11“ t'l‘rﬁul_olers-,r RF R
Capacity and Condenser Tests. Aligning an eutralizing T-R- e-
A catalog °‘.f great value to every Output and V-T Voltmeters. celvers.
dealer, service man and amateur, %‘hgst¥:a%n0h€&§5§;- —_— Aligning Superheterodynes (Cathode-
01 ing ers.
e City, Mo.| Complek_’ sets, parts, ama.feur an Commercial Tube Checkers. Ri):);l. of Individual Parts
A e commercial apparatus. Write today. T R Auto-Radio Installation and Servicing.
Constructing Set Anal&zers All-Wave Receiver Servicing.
: Marine Radio Installation and Servie-

A co Commercial Set Analyzers. 5
B‘ U ‘RST E I N- P P L E B E E a %}(;Ln tSErvtice TTest Oé;iqlﬂtor. - ing. p— Rt
i t Oscillators. lectrical Interference Reduction.
1012-14 McGEE ST. Gommerclal Test Oscillators, High-Fidelity_Receiver Problems,
T KANSAS CITY' Mo' Preliminary Trouble Tests. How to Seell Your Service.
You can’t afford to be without this great book another day.

It belongs on yvour bench right now. Clip the coupon and mall
today!

MODERN RADIO SERVICING

1300 pages. 706 illus.
723 Review Questions. $4.

i | 1SS0 | RADIO FIELD
- —FJFOR PROFITABLE | | SERVICE DATA
SEHVIGE A"n T“BE SELLIﬁG Supplement

RADIO & TECHNICAL
PUBL, CO., 45 Astor Place, N. Y. C.
Dept. S-I1{

JACKRSUON leSTgUMENTS will not become Obsolete 240 pages. 43 [ Please send your Introdutory Cembi-
ve e ¢ gged in Construction . Economical to Own illus. Flexible nation Offer of both books at $5.00
. .« Correctly Designed . . . Simple to Use. This binding. $1.50. postpaid.

Modern Equipment Makes Profit Possible. Saves Your O Please send FREE cirulars.

Time and Gives Positive, Accurate Results, Name ..:

Consult Your Jobber . . . Or Write to Bolh Books Address
Jackson Electrical Instrument Co. 808 | | = . = E.L o 2
430 Kliser Street, Dayton, Ohlo $5. Occupation
i 1 What kind of [J Test instruments?
K onty information 0 Newest test methods?
if purchased do you need [0 Sales and advertizing?
most ? [] Case histories?

together
h {1 Repair methods?
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éOMETHING I

caused this service man to write us

S \ HEN a technical service man takes pen in hand, that’s NEWS.
It takes something unusual to inspire a practical radio man to
literary efforts . . .

Yet, the “wonderful service” he lauds is just everyday routine at Federated.
In this case, he telephoned our Atlanta store. Atlanta teletyped New York.
New York quickly located the item. Air

express put it in the customer’s hands

next day!

You may never require such unusual

service—you may need it tomorrow! It's

here at Federated together with guaran-

teed lowest prices and a profit protection

policy acclaimed by the entire industry.

B RANCHTES Send for
Speedier Service Your Copy
It Protecis

Profits

There’s no need to lose out on
sales if you have Federated'’s LIST
PRICE Set and Sound Equipment
Catalog S 115 revealing no whole-
sale prices.

NEW YORK CITY CHICAGO, ilLL. ATLANTA, GA.
25 Park Place 1331 So. Michigan Avenue 546 Spring Street, N. W.
BArclay 7-7582 Victory 4444 Hemlock 4613

PITTSBURGH, PA. PHILADELPHIA, PA. NEWARK,N.J. JAMAICA,L.I. BRONX,N.Y.

343 Blvd. of the Allies 120 North 7th Street 226 Central Avenue 32-26 Merrick Road 534 E, Fordham Road

Atlantic 9119 Walnut 1663 MArket 2-5390 REpublic 9-8187 SEdgwick 3-5904
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SR type in horizontal
mounting with remov-
able slotted brackets.

SR type for bottom
chassis mounting, slot-
ted brackets removed.

SR type vertically
mounted with remov-
able slotted brackets.

VR type with slotted
holes for mounting with
leads through chassis.

VARITAP

UNIVERSAL DUPLICATE TRANSFORMERS, AUDIO FILTER & POWER COMPONENTS

UTC is first to introduce a truly workable, non-com-
plicated, highly desirable VARITAP arrangement

on filament and plate windings of Universal Duplicate
Transformers.

VARITAP Universal Duplicate Transformers

LIST
SR.[  400-0-400 @ 135 MA SR-1.....$6.25
(1) 63 volts @ 1.6 A, or 25 volts @ 10 A
(2) 6.3 volts @ 5 A, or 2.5 volts @ 5 A
(3) 5 volts @ 3 A All purpose output
SR-2  350-0-350 @ 75 MA SR-2.....$4.25 transformers.
VR-2 (1) 63 @ 1.2 A, or 2!; volts @ 9 A
(2) 63 @ 3 A, or 2l/; volts @ 3 A )
(3) 5volts @3 A VR-2. .. .. $4.75
SR-3  350-0-350 @ 100 MA SR-3 ... .$5.00
VR-3 (1) 63 @ 3 A, or 2l volts @ 3 A
(2) 63 @ 1.2 A, or 2.5 volts @ 10 A
(3) 5volts @ 3 A VR-3..... $5.50
SR-4  300-0-300 @ 100 MA SR-4 . . $4.75
VR-4 (1) 2/ volts @ 10 A, or Il volts @ 10 A
(2) 15 volts @ | A
(3) 5 volts @ 3 A, or 25 volts @ 3 A
(4) 5 volts @ 2 A VR-4... .. $5.25
SR-5  550-480-0-480-550 @ i50 MA SR-5.....$9.00
(1) 25 volts @ 10 A, or 11/ volts @ 10 A
(2) 2V volts @ 4 A, or 15 volts @ 4 A Open channel frame input
(3) 7V volts @ 2V A and output transformers.
(4) 75 volts @ 3 A, or 5 volts @ 3 A
SR-6  350-0-350 @ 100 MA SR-6.....$5.25
VR-6 (1) 6.3 volts @ 3 A, or 2l5 volts @ 3 A
(2) 6.3 volts @ 2 A, or 2!5 volts @ 2 A
(3) 6.3 volts @ 1.2 A, or 2l5 volts @ 9 A
(4) 5 volts @ 3 A VR-6. ..
UTC All-Purpose Replacement Output Transformers
Us-47 Sing'e power pentode like 18. 20, 33, 41, 32, 47, 2A5 to single voice coil............. o
UPP-47 Push-pull power pentodes like 18, 20, 33, 41, 32, 47, 2A5 to single voice coil.
8-45 Single power triode like 7(, 45, orf 59 to s:nula voice coil......
UPP-45 Push-pull power triodes like 71, 45, or 59 to single voice coil
UPP-48 Push-pull 4&s to single voice cail
Universal Replacement Input and Output Transformers
UR-I Interstage, | plate to 1 grid, 3:1 ratio......... ... .. .iiiiiiiiiieiiae i
UR-2 One plate to two grids, 2:1 ratio. ... ... ... ... (... iiciiiiiiiiiiiiiaaii i .85 ! .
UR-3 Push-pull plates to push- pull grids 1.75:1 ratio......... ... iiiiiaans 2 Universal mount audio
T IR D Tl T o el - transformers
Open Channel Frame Audlo Transformers
u-3t | plate to ( orid 3:1 ratio.............. . $1.75
U-32 | plate’ 0,.2] aRids’ 251 FALTOR oowri-ioi-miiciremreiais 5 1i=Rrapreasseny § o1 h<io 5 RI= T RrRoRs < iane sRopeadhe o o caere ars 1.83
U-32X | plate to 2 grids 2:1 ratio split secondary. Lo .90
U-33 2 plates to 2 grids 1.75:1 ratio............ ... 2.00 v
U-47 Single power pentode to single voice coil. ... .50 I E
U.247 Push-pull power pentodes to single voice Sra (B0
u- trigde to—single voice coil. ... 1.50
U-245 Push pull power triodes to single voice CEMAS AELASER A Mt S B 1.60
Chromshield Step-Down Transformers—220-240 to 110-120 V. 50- 60 C : -
GSi121 125 "watt “eapacity 30 Chromshield step.
CS-122 175 watt capacity down transformer.
CS-123 250 watt capacity g

STANDARD DISCOUNTS GIVEN TO SERVICE MEN }

UNITED TRANSFORMER CORP.
72-78 Spring Street 32 New York. N. Y.

EXPORT DIVISION: 15-19 LAIGHT ST, N. Y. C,




W TRIC CALIBRATOR
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NEW precision is brought within

the reach of any radio worker by
the new RCA Piezo-Electric Calibrator.
With it you can check frequencies from
100 kc. to 20,000 kc. in 100 kc. steps;
and from 1000 kc. to 50,000 kc. in
1000 kc. steps. Calibrator provides two
fundamentals, 100 and 1000 kc., and
a series of strong harmonics.

A properly-ground and ac-
curately-calibrated crystal

maintains its frequency more

Check

FREQUENC

with

ACCURACY

of 2 parts in a million

New RCA Piezo-Electric Calibrator
Stock No. 9572, $29.95 net, com-
plete with crystal, tube, power supply.

Ideal for individuals, service
associations, laboratories,
schools, factory test rooms.

accurately than any other known de-
vice. Each calibrator is supplied with
individual crystal calibration showing
temperature at which made. This makes
possible the most accurate work in
radio service, testing and design work.
Service associations and parts distribu-
tors should be particularly interested
in this instrument, which
could be made available to
individuals as needed. Write
for descriptive folder.




