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You Can’t
Hear 1t¢? 4

The

YAXLE

Replacement

Volume Control
is really

Believe it or not, the SILENT replacement volume control is here
— perfected by Mallory-Yaxley engineers. Score another scoop for
Mallory-Yaxley products — and for Yaxley Universal Replacement
Volume Controls.

Velvety smooth in silent operation, the new Yaxley is Volume Control
perfection. Mallory-Yaxley engineers have developed a “non-rolling” roll-
er with a specially designed Mallory-Yaxley “Silent M” construction that
eliminates the slightest noise. And here’s what this construction does:

The roller rocks so its contact face always presents uniform
contact pressure to all portions of the resistance element.

Sharp point contact between moving arm and roller in-
. sures a high unit pressure to penetrate any oxide film and
insure a low resistance noiseless joint.

The non-rolling roller wipes any possible dust and dirt from
the resistance element—keeps it clean and silent.

The moving arm has just the right pressure to insure per-
fect contact without damaging the microscopic carbon
grains of the resistance element.

Use Yaxley Silent Replacement Volume Controls and help yourself to a
slice of reputation as “the best radio man in town.” Yaxley supplies the
Silence — you will get the Praise. Get busy today. Get in touch with
your distributor.

YAXLEY MANUFACTURING DIVISION

of P. R. MALLORY & CO., Inc.
INDIANAPOLIS INDIANA
Cable Address — PELMALLO




APPLIANCE AND MERCHANDISE DEPARTMENT,

OCTOBER,

Here at last is that long-hoped-for
service kit which enables you to
“touch-up” a scratched, dented, or
bruised radio cabinet. There’s no
need to send out an “SOS" for a pro-
fessional cabinet finisher when you
have a G-E Cabinet Touch-up Kit.
Of course, you can't do a complete
cabinet refinishing job with this
handy kit. You can, however, save
time and money on those “rush”
cabinet “touch-up” jobs that so fre-
cuently turn up even in the best
regulated “shops”.

CONTENTS OF KIT

e 1 Can Walnut Penefrating Stain e 1
Camel’s Hair Brush e 2 Sticks Shellac @
1 Can Cleaning Qil @ 8 Sheets Sand Paper
® 1 Can Polishing Compound @ 1 Felt Rub-
bing Block @ 1 Spatula @ 1 Instruction Sheet
® 1 Leatherette Case

Only those materials which are difficult for
the dealer or service man fo secure are in-
cluded in the kit. Alcohol lamp for heating
spatula is not included. This lamp is easily
obtainable elsewhere.

NET PRICE $2.75

PLACE YOUR ORDER WITH YOUR
G-E RADIO DISTRIBUTOR.

FOR METAL TUBE RENEWALS, SPECIFY G-E

'ENER

€ ELEC

R

RADIO

1936 o

GENERAL ELECTRIC COMPANY,

BRIDGEPORT,
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radio and ““man-made’’ statie

Noise
Li-

This trademark is
your guarantee of the
very finest in anten-
nas and radio wire
products . . . an ac-
knowledged  standard
n the field.

HE “mén'-madef’ static caused by household appliances can
be completely divorced from radio by installing “NOISE-
MASTER”, the modern antenna. Licensed by Amy, Aceves &
King, this fine product improves radio reception on broadcast as

well as shortwave bands.
location.

There is a model for every set and
Servicemen interested in giving their customers the

best—in really building up permanent good will—should in-
vestigate “NOISE-MASTER”.

"NOISE-MASTER" No. 14...$6.75 list price

Amy, Aceves & King patented. Brings in over-
seas signals stronger, and eliminates ‘“man-
mude” static on broadcast as well as shortwave
band. For better reception in EVERY location.

"NOISE-MASTER" No. 18...$3.40 list price

First time at this popular price; licensed Amy,
Aceves & King antenna of simple doublet type,
SELF-SELECTING, recommended for clarify-
ing shortwave reception.

"NOISE-MASTER" No. 19...$4.30 list price

SELF-SELECTING doublet type, Amy, Aceves
and King licensed, with junction-box in the
antenna line.

Asgsures excellent all-wave re-
ception.

Send for full particulars

CORNISH WIRE CO., Inc.

30 CHURCH STREET. NEW YORK CITY

OCTOBER,

1936
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OUR INQUISITIVE
PHOTOGRAPHER

THE QUESTION:

What are your thoughts on the
use of quality replacement con-
densers as compared with the use
of inferior, though cheaper con-
densers?

THE PLACE: IRSM Show, Hotel

Pennsylvania, New York.

Ralph E. Roe, Serviceman, Roe
Radio, Inc., Ro-
selle Park, N.J.:
There can be no
question as to
the folly of using
inferior parts.
The serviceman
who follows such
a practice is in-
viting disaster—
the eventual loss
of his business and reputation. Every-
thing depends on customer satisfaction.
I use and recommend Cornell-Dubilier
condernsers.

Neal Bear, Serviceman, 8806 Hark-

ness Rd,, Cleve- P
land, Ohio: In i
this enlightened
day and age 1
would no more
think of using
inferior conden-
sers than I would
of cutting off my
right arm. I
have found from = :

long experience that Cornell-Dubilier
Condensers keep going longer, which
keeps my customers longer.

A. Davis, Jobber, Mac Radio, 50 East
Third St., Mt.
Vernon, N. Y.:
Westchester
County radio
owners are in-
sistent upon the
highestquality of
replacement
parts. The hun-

o B W & men who are my
customers have tried and tested every
condenser in the field and from these
wholesale tests has been born the con-
viction that Cornell-Dubilier conden-
sers stand up where all others fall
down. We standardize on Cornell-
Dubilier condensers and recommend
them highly.

Chester J. Chmeil, Serviceman, Col-
chester, Conn.:
Any serviceman
who has any
pride in work-
manship will
never compro-
mise with qual-
ity. I have
learned that it is
foolish economy
to try to save a
few pennies by using inferior parts.
When it comes to condensers, I stand-
ardize absolutely on Cornell-Dubilier’s.
They are fine.

dreds of service- -
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At the recent servicemen’s convention in New York, the
servicemen assembled were unanimous in one opinion.
Quality condensers are the watchword!

Continuous research and development ... and the ex-
perience gained through the exclusive manufacture of
condensers for more than twenty-six years has made it
possible to produce a line of condensers outstanding
for their dependability . . . economy and convenient
compactness. The world’s largest transmitting stations,
U. S. Government departments and manufacturers of
radio and electrical equipment have standardized on
C-D condensers. Why not take advantage of their ex-
perience, and profit with them.

C-D dry electro-
Iytics are avail-
able in a com-
plete capacity
range from 5 to
500 volts, D.C,
in metal, card-
board and tubu-
lar containers.

THERE IS A C-D CONDENSER FOR EVERY
CIRCUIT REQUIREMENT

Investigate the profit possibilities of C-D condensers!
Available at all leading distributors. Complete catalog
numbers 128, 131A and 132A free on request.
WET and DRY ELECTROLYTIC
PAPER L MICA ® DYKANOL

CORNELL-DUBILIER CORP., 1026 HAMILTON BLVD.
SO. PLAINFIELD, N. J.

Say You Saw It In Service e SERVICE FOR



TALGING AN BUINEG:

...AND THE WESTON
Investment Plan
NOW MAKES WESTON
INSTRUMENTS
EASY TO BUY!

! $4506

More than ever, the swing is to WESTON instruments.
For with WESTON precision and WESTON dependability

available at such popular prices, no serviceman need

pass up the opportunity to be WESTON equipped for SEND THIS

every servicing need. Moreover, the WESTON INVEST- COUPON TODAY!

MENT PLAN makes it easy to buy these quality instru-

. e full i g g . Weston Electrical Instrument Corp.
ments. You will want full information on thisnew Plan 604 Frelinghuysen Ave.. Newark. N. J.
See your jobber, or return the coupon today . . . Weston Rush complete information on the WESTON INVEST-
. . . MENT PLAN and all WESTON Radio Instruments.
Electrical Instrument Corporation, 604 Frelinghuysen ot | _ ‘
Avenue, Newark, New Jersey. ADDRESS
CITY STATE
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UTC Linear Stqndarﬂvd_Auc}iio"‘»TransiOrmers are

Precise measure

formers in

ality qudio trans-

ments of high qui $8 to $25 show:

the net price range o
______-_—_.'————"‘
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30 and 1000 cycles
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Me Tqtion between m A
deviation
Measuregd 2%,000 cycles

1000 a
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measure ofp
Hum at maximum po

hase shift) 42 DB
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Hum a

Critical organiz

— e
ations, that check claams. buy UTC Linea

Standard audios

FREQUENCY RANGE

Claims for wide frequency response are common today. UTC is the only organization that GUARAN-
TEES its frequency response and it specifies the widest range of all: 30 to 20,000 CYCLES = 1 DB.

PHASE SHIFT
Low distributed capacity is of paramount importance in audio components. The exclusive UTC wind-
ing method tosts more but assures lowest possible capacity . . . makes 20,000 cycle response possible

. .. and assures negligible phase shift.

esessesm—— UM PICKUP

msssssssssssms  TRI-ALLOY MAGNETIC FILTER
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Most manufacturers have already adopted some form of humbucking coil structure and cast ferrous
case. Both of these developments were pioneered by the UTC engineering staff. But UTC's hum bal-
anced coil structure is designed for POSITIVE SELF BALANCE cnd the UTC cast alloy has FIVE
TIMES THE PERMEABILITY OF ORDINARY CAST IRON.

In addition to their normal shielding, UTC low level input transtormers now incorporate TRI-ALLOY
MAGNETIC FILTERING. a new method of shielding which reduces hum pickup tremendously. This
MAGNETIC FILTER was developed after a thorough analysis of hum reduction methods. Rotation in
one plane was found of practically no value. Orientation in two planes, while much better, makes nec-
essary unusual and unworkmanlike mounting and loses most of its effect if the field plane is altered
or if stray flux from surrounding equipment is encountered (frequent in remote pickup equipment).
The MAGNETIC FILTER makes possible a transformer which in its worst pickup position has a hum
level far lower than any other transformer in its best position. The nearest available transformer on
the market under $25 shows 17 DB greater hum ‘than the UTC LS-10. This UTC advancement in shield-
ing is the greatest forward step in ten years.

UNITED TRAANSFORMERD CORNPD,

EXPORT

72 SPRING STREET

NEW YORK, N. Y.
DIVISION : 10O VARICK STREET ~NEW YORK, N.Y. CABLES :“ARLAB”
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D.C. Resistance 5,000 Ohms per Volt ‘\

Resistance Readings to 7.5 Megohms

x

For All Radio Measurements Not Re-
quiring a No Current Draw Vacuum
Tube Voltmeter

Model 1200-C has Model 1200-A volt-ohm-milliammeter is same
as 1200-C except has 2,000 ohms per volt D.C.
and reads resistance values up to 3 megohms.
This is a very popular model as it contains a
high torque instrument most suited for port-

Separate A.C. and D.C. instruments.
Tilting case for accurate reading.

Ohms scales separately adjusted.

Low loss switch (contact error less than

4%). able use.

Low ohms scale requires but 6 2/3 milli- Dealer Price .. ...... ... .82167
amperes.

Accuracy both A.C. and D.C. guaranteed
within 29%,.

All Metal Case. Model 1200-B—same as 1200-A, but in addi-

Scale Reads: D.C. 10-50-250-500-1000 volts at tion uses copper oxide rectifier: A.C. volt
5,000 ohms per volt; 250 microamperes; 1-10-50- readings 2-10-50-250-500-1000 at 1000 ohms

250 milliamperes; !5 to 500 low ohms, backup per volt.
circuit; 1500 ohms; 1.5 and 7.5 megohms; A.C.
10-50-250-500-1000 volts. Dealer Price ..... .. ... ...c..........$26.67

A TRIPLETT MASTER UNIT

See your jobber . . . . Write for catalog

The Triplett Electrical Instrument Co.

1710 Harmon Drive, Bluffton, Ohio I
Without obligation please send me I
[0 More information on Model 1200-C.

[JI am also interested in...............ccoevinvninnn... :
NAME .oouuiiineeneesiiiunnneeeeeaeiiiinneeeseniens |
Address . ..iviviieeenaies ciiatrereieataetiraniesanensa i
(%7 00000000000000060000000060000 State ....c.cvieinnnnn
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" NOISELESS RECEPTION

IN THE EDITORIAL FOR the March issue of SErvice the
problem of noise interference was discussed. The Ser-
vice Man’s relation to this problem was also discussed.

It has been a much debated question as to the public

utilities share of the responsibility regarding the general

interference problem. It has been estimated that the total
revenue derived by the utilities from radio is in the neigh-
borhood of from $135,000,000 to $150,000,000 per year.
This is based upon the average individual rate of about
$9.00 per year for current for the radio receiver. In
addition to the direct revenue, radio without question is
responsible for further increased lighting revenue. To
estimate the total revenue, it would be about $15.00 per
year per consumer.

The utility companies have been unfairly criticized
because of radio interference from electrical appliances
attached to the power line. This interference feeds back
into the line and is radiated from there to the radio re-
ceiver. The layman unfamiliar with the problem, and
often the Service Man himself, will blame the utility.
Power companies can increase their revenue by further
assisting in the elimination of radio interference in so
far as attempting to locate a disturbance which is pri-
marily out of their control. We can only hope that the
utilities will continue this good work and instruct the
buyers of electrical equipment regarding the ever present
possibility of apparatus creating radio disturbance and
that they will offer the public the opportunity of pur-
chasing equipment which can be guaranteed to create
no radio interference. There still remains a large market
for new radios (estimated at 40 percent) as well as the
possibility of increased number of listening hours with
the possibility of noiseless short-wave reception. The
public is becoming more familiar with various improve-
ments and the utilities must accept their share of the
responsibility.

But where does the Service Man fit into the picture?
If Mr. Smith’s radio reception is full of static he may
complain to the landlord, the local power company, or
even the Federal Communications Commission. If he
has just purchased the receiver he may bother the deal-
er who sold him the “lemon.”. It will never occur to
him that the noise may come from the near-by oil burner

464

or a set of electric trains—it may occur to him, how-
ever, that the fellow who can help him most is his radio
Service Man, In such cases he is often given alibis in-
stead of help. “It is that tree next to the high-power
lines that causes the noise you hear on GSB,” he is told
by the man who is supposed to make a living from giv-
ing aid (not alibis) on just such problems—the Service
Man.

No doubt there are thousands of radio listeners who
would gladly pay a fair sum to have some local inter-
ference stilled. Of course if the source turns out to be
some neighbor’s vacuum cleaner, it is probable that the
owner won’t pay for the installation of the filter. But,
one such noisy machine located in an apartment can ruin
reception in a flock of receivers, and it seems reason-
able that the owners of the receivers would be willing
to chip in to pay for the filter. The cost per person cer-
tainly would be low on this basis.

The best way for the Service Man to obtain this type
of business is to go after it. Statistics show that more
than half of all radio interference arises in the home.
The Service Man should let the public know that he is
equipped to function as a noise detective. Contact all
the local sources where interference complaints may be
made—the power companies, the landlords—make ar-
rangements with them to turn over complaints of radio
noise interference.

The complainant himself should also prove a good
customer for noise interference filters. It should not be
difficult to persuade him to clear interference from his
own home in order that appeals to his neighbors in be-
half of noiseless radio reception may be given the at-
tention they deserve.

The Service Man should make a complete study of
the noise suppression problem both from a standpoint of
source and elimination. Mr. Tobe Deutschman has
undertaken a complete study of the noise interference
suppression problem and is prepared to lend assistance
to Service Men on any individual or general problem.

® SERVICE FOR



GET MORE
TUBE BUSINESS

WITHOUT INVESTING YOUR CAPITAL

Carry a balanced and adequate stock of Tung-Sol
high quality tubes to supply your locality . .. itis the
only line of tubes sold nationally on consignment.
There are still desirable locations where independ-
ent service organizations who can meet requirements
may be appointed as Tung-Sol agents. Ask for the
name of your nearest Tung-Sol tube wholesaler.

TUNG-SOL
‘Jm-{tow radioJules.

Radio Tube Division

SALES OFFICES: Atlanta, Boston, Charlotte,
Chicago, Dallas, Detroit, Kansas City,
Los Angeles. New York.

General Office: Newark, N. J.
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o5
SAYS:
“Watch me win this one
« .. why, TOBE FLEXI-.
DON will run second to
me anytime. I've got
everything . . . I'm self-
supporting by leads,
easier to install, and I'm
not afraid of competi-
tion—I’LL WORK FOR
LESS MONEY! Some
folks say I'm too cocky,
but facts are facts. Just
look at my specifica-

tions!”

“My record does all my
talking for me, and I'll
mix it up with TOBE
TUBIDON or any con-
denser, for that matter.
I'm not saying who’ll
win, but I've got a good
idea, How can they beat
my big feature of being
flexible . . . if one sec-
tion breaks down due to
overload, that doesn’t
mean I'm finished by a
long shot.”

DON such ulcaime conomsere mut we ot ;. HOW THEY SHAPE UP. ..
imagine how either can lose in this big fight for

s B ) TUBIDON FLEXIDON
condenser supremacy. But the answer is up to you 35-50-200.525 | 200.525
-«..compare their advantages: TOBE TUBIDON VOLTS 3;5_5 w050 1T te 15 Gnoi
is tubular-shaped, up to 525 volts, self-supporting, MFD. 50v—5 to 25 | {multiples up fo
eagier to install, and lower in cost. TOBE FLEXI- 200-525v.-1 fo 16) triple eight)
DON is rectapgular-shaped, up to 525 volts, space- | MAXIMUM SIZE  [2-14” x 17 3-14"x1%"x1&"
saving design -'. . with the big feature of flexibility MINIMUM SIZE 2" x V" 2-Va"x V" xTh”"
(the fact that if one section breaks down, it is nec TYPE LEADS solid bare tinned | insuloted tinned
essary to replace only the broken section.) copper wire copper wire
Which'dp you favor in this big batile? Note LEAD LENGTHS 2-%” 5"
how they shape up...read the exact specifications. | MOUNTING sl _supporting metal_eyelefred
Remember thatboth are topnotchers. .. thoroughly s $y75“ : ;95
11.1013n1re~¥]rpof, double-jacketed, asphalt impregna- {typical 8 mfd.475v.)| :
tion and

davy wax seal, added protection against
developing'open circuit or high resistance contact
- - - all the'features born of skillful manufacture
and long expérience.

SEE THE CONTESTANTS IN PERSON

AT ALLGOOD RADIO JOBBERS
Ask for them by their nicknames, TOBE TUBIL

DON and TOBE FLEXIDON. And, if you wish P
to receive our ¢omplete illustrated TOBE CATA- ' 9 .
LOG fill in the coupon below, and mail today. i .-

Ly 1 8 B AT R §
TOBE DEUTSCHMANN CORP.
Dept. K-10, Canton, Massachussets

[ Pressc send FREE OF CHARGE full technical ft
description of TOBE TUBIDON and TOBE FLEX. J@
B includi lete TOBE catalog. :

ELECTROLYTIC S ot
CONDENSERSI= |

Town State ﬁ
Skillfully Mariufactured at Canton, Mass. @ T T T T T LY

s i
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-the new

Roto Rangen

TUBE TESTER

and

SET SERVICER

IN two months, what a welcome! Simpson Radio
Instruments, with the ingenious Roto-Ranger*
scales were unquestionably the sensation of the
I-R-S-M Show, and in the sixty crowded days since
their announcement they have been hailed by service
men everywhere as the one big development in
recent years.

The latest addition to the Simpson line is illus-
trated here—the new Simpson Model 220 Tube
Tester and Set Servicer—an A. C. operated tube
tester and a point to point set servicer combined in
one versatile instrument. As in other Simpson
Roto-Ranger equipment, the new Tube Tester is
equipped with independent scales synchronized-with
the circuit selector as described below.

The Roto-Ranger feature permits the use of three
distinct English reading scales with the correct load
resistances to facilitate close reading of the three
classes of tubes—battery types, cathode types and
diodes. Tubes are tested hot so as to locate shorts
due to thermal expansion. Any possible pin arrange-
ment, including the location of both filament termi-
nals is provided for by the filament return selector
and flexible unit switching arrangement. A spare
socket provides for any radical changes in tubes
that may develop. A switch in the lower right hand
corner enables you to check voltage at any time
without disturbing the circuit selector—a real time

o,

Testing for shorts is a simple matter of
turning the circuit selector to “short check”
and manipulating the toggle switches at the
bottom of the panel. Two “Good and Bad”
dials cover condenser testing—one indicates
the condition of paper and mica condensers;
the other shows the allowable leakage for
electrolytic condensers at various capacities.
Both indicate exact leakage in Megohms in-
stead of merely detecting the general condi-
tion as in conventional instruments,

There are three very practical resistance
ranges: The 0-100 ohms range (15 ohms center)
measures resistance of coils and even detects poor
soldering, and there is also an 0-100,000 ohm range
(3500 ohms at center) and an 0-100 megohm scale
with 1 megohm at center—a complete range from
-2 ohms to 100 megohms. Voltage ranges include
D.C. 0-8-300-1000 volts. All voltage ranges are
furnished with resistance of 2500 ohms per volt—
a practical combination of ranges for all test work.

See the finer workmanship of this and other
Simpson Instruments—the unmistakable signs of
greater precision—the clear, independent scales.
Then consider the fact that these instruments
actually cost less than equipment which cannot
match their design, beauty_or utility. This will be
your final reason for using Roto-Ranger servicing
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Another plus-quality

Simpson '"Roto-Ranger'
achievement — the Roto-
Ranger VYolt-Ohm-Mil-
liammeter.

COUPON Y
BRINGS

/&

FACTS ‘¢

saver. instruments. , e 0?,1'4\00"
. . . o Y L
Ask your jobber or mail the coupon below for information. s & @O‘\Gf
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“Roto-Ranger” is the appropriate designation of the moved through its twelve positions, the drum is auto. /()00 4% (\b‘o‘.\i\o /
basic unit_which is incorporated in the Simpson Set matically rotated by means of the gearing so that the / & Q(D Q

Servicer, Tube Tester, Volt-Ohm-Milliammeter and
stmilar instruments.
a selector switch

7o S ; . e proper scale for the particular circuit appears in & e /
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“Haven’t had one replacement kick
since !’'ve been using Electrad Controls”
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it Is QUIET!

Only ore moving unit rides in
direct friction contact with the
carbon resistance element.

No skipping, no gaps to cause
noise or stuttering.

°
Absolutely stepless current grad-
uation.

°
Self-cleaning, self-polishing, an
Electrad control actually gets
quieter with use!

.

Every Electrad control is noise-
tested at the factory and fully
guaranteed.

RESISTOR SPECIALISTS

-E G TRAD
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Any volume control replacement job starts right and
stays right when you put in an ELECTRAD carbon
vplume control. :

Tha%&s because ELECTRAD specializes in controls—
makes a control that is electrically and mechanically
right for every type of radio receiver.

With the new ELECTRAD Guide in your kit, you
can select the right control for a quick, accurate and
lastingly satisfactory replacement every time. This
new edition contains approximately 150 pages of
data—places at your fingertips facts about receiver
models, manufacturers’ specifications, resistances in
ohms, etc., that you need to do a proper replacement
job and that you can’t find anywhere else in such
convenient form.

Use an Electrad control on your next job—and
send us one Electrad volume control carton, accom-
panied by your business card or letterhead for a
free copy of the new 1937 Electrad Volume Con-
trol Guide. Address Dept. S-10.

ELECTRAD, INC.
175 Varick Street New York, N. Y.

INDUSTRY SINCE 1923
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AUTOMATIC FREQUENCY CONTROL

HE circuit shown on the f{front

cover is a schematic of the whole afc
system as used in the General Electric
receiver model E-126. Here is the
oscillator circuit with the grid coil
tuned as usual by a section of the
gang condenser. Connected across this
tuned circuit is a tube which has an
effect upon this tuned circuit; that is,
upon the frequency of the oscillations.
This effect is controlled by varying its
grid bias to cause either an increase or
decrease in oscillator frequency. The
voltage for controlling this tube is de-
veloped by special circuit arrangements
of the last i-f stage and second detector.

streen

Bt | pt

280
PoIDLR "‘-? e

Fig. 2. Conventional oscillator circuit.

In some respects this circuit is similar to
the usual avc system, but the afc voltage
used for control is either positive or
negative with respect to ground, de-
pending upon to which side of resonance
the receiver is tuned.

THE CONVENTIONAL OSCILLATOR

Fig. 2 shows a perfectly conventional
oscillator circuit found in the majority
of superheterodynes on the market to-
day. Of course, there are a number of

*Field Technical Section, Radio Division, Gen-
eral Electric Co., Bridgeport, Conn.
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(See Front Cover)

By HUBERT R. SHAW*

In the May issue of SERVICE the general theory of automatic frequency
control was discussed by D. E. Foster and S. W. Seeley. The article below
attempts to explain that theory in terms more easily understood by the
average Service Man. Additional articles on this subject will be published

in future issues of SERVICE.

The importance of obtaining a working knowledge of the fundamentals
of afc cannot be overstressed. The Service Man who does not understand
the discussion presented below is urged to reread it several times referring

to the diagrams wherever necessary.

variations, but for the purposes of this
discussion we will consider this circuit
only.

The frequency of oscillations in this
circuit are determined by the value of
the inductance and capacitance. The
frequency of oscillations would be in-
creased by making either the inductance
or the capacity smaller, and conversely,
the frequency could be lowered by mak-
ing the inductance or the capacity
larger.

The inductance could easily consist
of two coils in parallel with each other
and the inductance would then be some-
thing less than either one of the parallel
coils alone. Placing two coils in shunt
with each other is similar to placing two
resistors in parallel with each other;
the combined impedance or resistance
will always be less than the smaller one.
Where one is much larger than the
other, the total resistance or impedance
will be practically equal to that of the
smaller. So then, if we used two coils
in parallel with each other instead of a
single coil, we could make the total in-
ductance larger or smaller by making

one of the coils larger or smaller. The
smaller the total inductance became,
the higher the frequency of oscillations
and the larger it became, the lower the
frequency.

TrE AFC OSCILLATOR

In an afc circuit, in order to provide
some means of either increasing or de-
creasing the oscillator frequency from
its normal frequency without changing
the gang-capacitor setting, we are going
to connect an apparent inductance
across the oscillator coil and provide
some means of making that apparent in-
ductance either larger or smaller. In

INDUCTANCE
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Fig. 3. The current lags the voltage in an
inductance.
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this case, the apparent inductance is go
ing to be a vacuum tube. Just how a
vacuum tube can be made to work like
an inductance requires some explanation.

Let us first consider the properties of
any inductance. If a circuit is arranged
as shown in Fig. 3, with a real induct-
ance across a voltage source in series
with a switch, neither current nor volt-
age will be indicated until the switch is
closed. However, when the switch is
closed, an interesting thing happens;
voltage appears across the inductance
immediately but the current increases
slowly and may not reach a maximum
for several seconds, indicating that the
current lags behind the voltage. If the
battery is replaced by an a-c generator
and the alternating voltage is applied
in the same manner, and we provide
some means of indicating both voltage
and current, we will find that the cur-
rent wave will lag behind the applied
voltage wave by nearly one-quarter
cycle or 90°. This is one of the
properties of an inductance; whether
connected across an a-c source or a
d-c source, the current will always lag
behind the voltage.

If we make a special arrangement of
a vacuum tube so that it will have this
property of drawing a lagging current,
we will have a device which will act like
an inductance. If we place this device
across the coil in the oscillator circuit,
we will have essentially twio inductances
in parallel. Then as we vary the ap-
parent inductance of this tube, we will
vary the total inductance in the circuit
and consequently the frequently of the
oscillations. '

TaE CoNTROL TUBE

Fig. 4 shows the oscillator with the
control tube connected accross it. Cer-
tain changes have been made in the
oscillator circuit in order to allow the
connection of the control tube. The
plate feedback coil has been removed to
the bottom end of the grid coil and con-
nected to it. The 580 kc padder has
been moved to the top end of the coil
and the comparatively large capacitor of
0.05 mfd connected between the lower
end of the coil and ground. This iso-
lates the oscillator coil so that plate
voltage for the control tube as well as
for the oscillator plate may be applied
through the coil, The fact that the plate
voltage is applied in this manner has no
effect whatever upon the oscillatory cir-
cuit; the bottom end of the coil being
at ground potential to r-f the same as
before, since the 0.05-mfd capacitator
is so large as to be practically a short
circuit to radio-frequency currents. Also,
the gang capacitor is across the coil
in series with the 580 kc padder as
before.

The control tube is in parallel with
the oscillator coil. Although the d-c
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Fig. 4. The afc oscillator circuit.

plate supply of the control tube is con-
stant, there is an r-f voltage present
across the grid coil, due to the fact that
it is part of the oscillatory circuit, so
that the control tube is looking into an
a-c source. Here, as in many tube cir-
cuits, we can forget about the d-c and
consider the a-c circuit only. As stated
before, it is necessary that the control
tube cause a lagging current to flow
from the grid coil in order for it to ap-
pear like an inductance. In ac-
complishing this action, the key to the
whole situation is the excitation on the
grid of the control tube.

First of all, let us consider what
would be the efféct of this control tube
upon the oscillator circuit if there were
no a-c excitation of any kind on its
grid. The control tube circuit would
simply have a finite resistance or im-
pedance from plate to ground. Obvi-
ously, this tube impedance is directly
across the oscillator tank and so would
draw current from the tank circuit.
However, since the tube simply works
like a resistance, it would be in-phase
current or in other words the current
drawn from the ocillator coil by the
tube would neither lag nor lead the
voltage causing it. Therefore, there
would be no effect upon the frequency
of the oscillator. Now if the grid bias
were raised or lowered, the control tube
would simply draw more or less current
from the oscillator circuit but this cur-
rent would still be in-phase and there-
fore there would still be no effect on the
oscillator frequency. It is probable that
in an actual demonstration of the state-
ments just made, that a slight change in
frequency would result as the control
tube was made to draw more or less
current because of slight changes in the
oscillator plate current as more or less
power was drawn from the oscillator

peg

Fig. 5. An a-c analogy.

tank. These changes, however, would
not be directly caused by the control
tube.

THE ProPER PHASE

However, if we excite the grid of
the control tube with an a-c voltage
which has a lagging phase with respect
to the voltage across the oscillator grid
coil, we will get the desired effect of a
lagging current flowing in the control
tube plate circuit.

The network consisting of R and C
constitutes an a-c voltage divider across
the oscillator coil and the voltage de-
veloped across C is applied to the grid
of the control tube. This voltage ap-
plied to the grid is, however, out-of-
phase with the voltage across the oscil-
lator coil. Let us see why this is so.
Although this voltage divider consists
of both capacity and resistance, the re-
sistance is considerably greater than the
reactance of the capacitor, and the net-
work therefore, looks nearly like a pure
resistance to the source voltage which
is across the oscillator grid coil. How-
ever, a phase difference between current
and woltage always does exist when
current is passed through either a ca-
pacity or an inductance. We found that
in an inductance, the current lags be-
hind the voltage; or to say the same
thing in another way, the voltage leads
the current. Conversely then, the volt-
age lags the current in a capacity, and
so the voltage across the 20-mmid ca-
pacitor lags the current through it.
However, we know this current is prac-
tically in phase with the source voltage
across the oscillator coil and so the
voltage across the capacitor lags the
oscillator voltage.

Since this voltage is coupled to the
grid of the control tube through a ca-
pacitor, this means that the grid is ex-
cited with an a-c voltage which lags
the a-c voltage in its external plate cir-
cuit by nearly 90°. This lagging ex-
citation of the grid of the control tube
causes it to draw a lagging current
from the oscillator grid coil across
which it is connected.

By way of a brief explanation, refer
to Fig. 5. The control tube may be
replaced with a generator and re-
sistance. The generator voltage will be
equal to the amplification factor of the
tube multiplied by the a-c grid excita-
tion and will be 180° out-of-phase with
the grid excitation. The resistance will
be equal to the internal plate resistance

Rp
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of the tube. The voltage across the os-

cillator coil may also be replaced with’

an equivalent generator of the proper
phase. This gives us two generators
with a definite phase relation between
them in series with a resistance. The
exact phase of the current which will
flow is dependent upon several factors;
the degree of grid excitation, the
amount of fixed grid bias and the a-c
voltage across the oscillator coil.
ever, with this circuit arrangement, the
current which flows will always be a
lagging current.

Tuse Acrs LL1ke INDUCTANCE

Here then, we have the device we
need; one which draws a lagging cur-
rent from an a-c potential across it and
behaves, therefore, like an inductance.

We can also control the amount of
lagging current the tube will draw by
varying its grid bias. Consequently, we
can vary the amount of its apparent
inductance and shift the oscillator fre-
quency either up or down.

As the control tube receives a more
negative grid voltage, it draws less
lagging current and accordingly looks
like a larger inductance since a larger
inductance would have a higher react-
ance resulting in less current flow. A
larger inductance would increase the
total inductance in the circuit and lower
the oscillator frequency.. Conversely, as
the control tube receives a less negative
voltage, it draws more lagging current
and so looks like a smaller inductance
since a smaller inductance would have
less reactance, resulting in greater cur-
rent low. A smaller inductance would
decrease the total inductance in the
circuit and raise the oscillator fre-
quency.

TaE CoNTROL VOLTAGE

As previously stated, this change in
grid bias is furnished from another spe-
cialized circuit which delivers either a
positive or negative voltage, depending
upon which side of resonance the re-
ceiver is tuned. The voltage either ‘adds
on or subtracts from the initial bias ob-
tained by use of a cathode resistor.
Thus, as soon as an off-resonance con-
dition exists in tuning, a control volt-
age is generated and the control tube
functions to either increase or de-
crease the oscillator frequency to the
point where the local oscillator beating
against the incoming signal produces
the correct i-f frequency.

We now come to the afc voltage gen-
erating circuit which controls the tube
across the oscillator tank circuit. Re-
ferring to the top part of Fig. 8, this
part of the circuit consists of a spe-
cial i-f transformer, tuned to the regular
i-f frequency of 465 kc; two individual
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diode rectifier circuits and associated
apparatus.

THE VoLTAGE GENERATOR

Briefly the action of this circuit is:as
follows: At resonance, the a-c voltages
applied to each diode plate are equal.
Each diode circuit has its individual
load resistor and when equal voltages
are applied to the diode plates; the volt-
age developed across each individual di-
ode load resistance is equal. These two
load resistors are connected in series
so that while as much as fifty volts d-c
may appear across each load resistance,
the voltage measured across the opposite
ends is zero. Since one end is grounded,
the voltage from the top end to ground
is zero. This is the condition existing
at resonance.

Off resonance the a-c voltage de-
livered to one diode plate is higher than
the voltage delivered to the other and
consequently the voltage across one di-
ode load is higher than the voltage

DIODE AT RESONANCE
AFC

~—<AFC
=s0v

. I Wwo
50| VOuTS
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I_MJ%; 38

ONE SIDE OF RESONANCE OTHER SIDE OF RESONANCE

>AFC AFC.
T- +20 -20
=740V | VOLTS VOLTS

+

)

Fig. 6. The afc discriminator circuit.

across the other. Across the ends or
from the high end to ground, a voltage
will appear, equal to the difference in
the voltages produced across the load re-
sistances. Said voltage will be either
positive or negative with respect to
ground, depending upon which load re-
sistor has the higher voltage across it.

This net voltage, either positive or
negative with respect to ground, is then
the control bias on the grid of the con-
trol tube across the oscillator.

Fig. 6 will perhaps make this point
a little more clear. It is apparent that
each half secondary supplies voltage to
the diode plate connected to it and that
each diode has its individual load re-
sistor. There will, therefore, be a d-c
voltage set up across each load resistor:
independently of the other, and that
voltage will be dependent entirely upon
the a-c applied to each individual diode
plate; the usual rectifier action taking
place as in any normal diode circuit.
Since the voltage developed across each
load is d-c, we may represent each one
by a battery.

When the incoming signal is equal
to the resonant period of the secondary,
the voltage applied to each diode is

equal and, therefore, the d-c voltages set
up across each Toad resistor are equal.
This case is represented by the first fig-
ure. If two batteries of equal voltage
are connected negative-to-negative, as
shown, no voltage would be measured
across the opposite ends or from posi-
tive-to-positive since the difference be-
tween the two battery voltages is zero.

When the incoming signal is more
or less than the i-f resonant frequency,
the secondary is no longer in resonance
with the signal. Under these condi-
tions, the voltages applied to the diodes
are no longer equal and the d-c voltage
developed across the load resistors are
unequal. The second figure shows this
condition on one side of resonance. The
batteries representing the d-c voltages
developed, as before. They are con-
nected negative to negative as before,
but this time a voltage will be measured
across the opposite ends since the dif-
ference is now a finite value. This volt-
age would be negative with respect to
ground since the battery with its nega-
tive end away from ground is larger.

In the last case, the signal is off re-
sonance in the other direction. Once
again we have unequal a-c voltages ap-
plied to the diode plates and unequal
d-c voltages developed across the loads.
This time, however, the greater a-c volt-
age is applied to the other half of the
double diode and the d-c voltage de-
veloped across its load resistor is now
greater. The difference voltage is now
positive with respect to ground since
the battery with its positive end away
from ground is larger.

A ComprLeTE CYCLE

Referring to the front cover again,
when the local oscillator is generating
the correct signal to produce an i-f
signal of 465 k-c, there is no need of
any further adjustment. The differen-
tial voltage is zero and there is, there-
fore, no effect upon the control tube and
oscillator circuit. Either side of reson-
ance, a voltage, either positive or nega-
tive, with respect to ground, is gen-
erated, and this in turn affects the con-
trol tube and the oscillator circuit. The
oscillator frequency is thus either in-
creased or decreased until it is correct
to produce an i-f signal of 465 k-c. As
this condition is approached, the dif-
ferential voltage becomes less and less
and the action finally stops with about
one volt as the differential voltage actu-
ally remaining. This action is quite
rapid, however, taking place in less than
a second of time.

All along we have stated that unequal
voltages are applied to the separate di-
odes as the incoming i-f signal departs
from 465 kc. In a future issue of
SERVICE we shall attempt to account for
these unequal voltages.
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CONVERTING A-C, D-C RECEIVERS FOR THE 25B5

By ROBERT J. E. WHITTIER*

HE 25B5 and the 25N6G can be used

in a-c, d-c receivers and amplifiers
to replace the 43 output tube. It will
provide about twice the power output
at the same distortion level. The 25B5
is another “dynamic coupling” type of .
output tube similar to the 6B5, but de-
signed for operation at the voltages
available in a-c, d-c receivers.

The 25B5 contains two triodes con-
nected together internally, and operates
under class A triode conditions. The
low plate resistance of this tube (typical
of all triodes) produces good audio qual-
ity when driving a dynamic speaker with
its abrupt changes in impedance at dif-
ferent frequencies. Fig. 1 shows the
change of distortion and power output
with plate load resistance. This curve
shows that the distortion does not be-
come excessive when the plate load re-
sistance fluctuates between 1,000 and
3,500 ohms and that the power output,
with rated signal voltage on the grid,

gz.o ,
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4
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Fig. 2.

give sufficient d-c output to supply 110
volts plus a series speaker field voltage,
as 1s done in a few a-c, d-c sets using
the type 43 power tube. Therefore, it is

‘necessary that a set designed for the

25B5 use the more conventional shunt
speaker field of 3,000 ohms d-c resist-
ance.

If, in any application, it is necessary
to use two type 25B5’s and a speaker
field, two type 25Z5 rectifiers should be

l } ‘% H+ Po Vs Re "
l s EE-
Epi1=110 Ep2= |10 ;
. SIGNAL YOLTS (RMS) 521 e
) p— - T g
= )% <OTIMUM LOAD o Rl
=52 = _ o 18 B~
= % ISl s 3
aas b N = 3 L=F10
.‘ - “ -
32 ,,10'2,/ \‘ LA csg
4t 1~ ~C = H Fig. 1.
1000 1500 2.000 2500 3000 3,500

LOAD RESISTANCE OHMS

is essentially constant throughout these
same limits. In this way, the effects
of loudspeaker resonant peaks at differ-
ent frequencies are minimized.
ProrrTs 18 CONVERSIONS

The new tube can Dbe readily inter-
changed with the type 43 in receivers
and power amplifiers. Of course, the
initial value of the set must warrant
such change in order to assure the Ser-
vice Man a profit for the job.

Since the higher powered tube draws
more plate current than the 43, a few
parts in the set must be changed in
order to provide the proper operating
conditions for the 25B5 or 25N6G. The
25B5 is rated at zero grid bias and 110
volts on both input and output plates.
This value is the sum of the 15 volts
rated grid bias and the 95 volts rated
plate voltage of the 43 type tube.

SPEAKERS

 Because of the higher current of the
25B5, the type 25Z5 rectifier will not

*Engineering Dept.,. Triad Mig. Co., Inc.
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used. However, in an application such
as this it would probably be better to
use a permanent magnet type of dy-
namic speaker, since a single 2575 will
supply sufficient voltage for two type
25B5’s without a speaker field.

In many cases it will be necessary to

use a different speaker to handle the
increased power of the 25B5. A 6”7
dynamic speaker will handle the 2 watts
satisfactorily, but some 5” speakers are
liable to be overloaded. With 57
speakers which tend to overload, it is
sometimes possible to provide a more
solid mounting for the speaker and to
mount the cone directly on to the baffle
to correct this difficulty.

In deciding what loudspeaker to use
it should be remembered that the 25B5
is capable of producing quality compar-
able to a-c sets and that, with the 25B5,
differences in the loudspeaker quality
are noticeable.

Firter CONDENSER

The first electrolytic condenser of the
filter section should be increased to at
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Fig. 3.

least 32 or even to 40 mid, since the
total d-c load of the 25Z5 is about 90
ma. Life tests and measurements of
peak currents of the 25Z5, under these
conditions, indicate that these values do
not affect the life of the 25Z5. Fig. 2
shows how the power output of the 25B5
is affected by changing the capacity of
the first electrolytic condenser of the
filter circuit from 16 to 40 mid. For
this curve, the resistance of the filter
choke and output transformer was 200
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and 125 ohms, respectively, as recom-
mended in the following paragraph and
a resistance of 7,000 ohms was con-
nected across the output of the filter
corresponding to an r-f amplifier plate
supply load of 15 ma.
Fiurer Croke

Since the plate currents of the 25B5
are about 20 ma higher than the plate
and screen currents of the 43 (or about
50 ma) it is necessary that the filter
choke have a d-c resistance of not more
than 200 ohms in order to keep the d-c
drop across the choke below 12 volts.
IFig. 3 shows how the power output is
affected by the filter choke resistance.
For this curve the first filter condenser
was 40 mid and the output transformer
was 125 ohms.

OutpuT TRANSFORMER

The output transformer for the 25B5
should have a primary impedance of
2,000 ohms. This is half the value for
the 43 and, therefore, the output trans-
former ivill have less primary turns and
less d-c resistance than one designed for
the 43. A d-c resistance of 125 to 150
ohms is attainable and will give the best
results.

It should be kept in mind that even
though these parts specifications may

differ slightly from previous practice,
and even though the cost may be in-
creased a few cents, these changes re-
sult directly in increased output. Each
one of these three suggested changes—
increased filter condenser, lower resist-

voltage on its grid than the type 43.
The high-mu triode type 75 has been
used successfully in most a-c, d-c sets as
a voltage amplifier for the 43, but an
investigation of the undistorted voltage
output of the type 75, with 100-volts
plate supply, has shown that it has just
barely enough output to drive a 43.
The type 6Q7 has greater undistorted
voltage output and in most cases is the
best tube to use to supply the signal to
the 25B5. The actual voltage gain of
the 6QQ7 when driving a 25B5 is slightly
greater than the gain of a 75 driving
a 43 because a 1-meg grid resistor can
be used with the 25B5, whereas the
maximum safe grid resistor for a 43 is
Y4-meg. This increased gain of the 6Q7
results in an amplifier giving 2 watts
output. For this 100-volt operation, the
6Q7 should have a plate resistor of 4
meg and a grid bias of 1.05 to 1.4 volts.
If the tube is to be self-biased, the ca-
thode resistor should be 6,000 to 7,000
ohms. The 1.05 volts or 6,000-ohm ca-
thode resistor is the minimum grid bias

Fig. 7. Schematic dia-
gram of audio ampli-
fier and power supply
of set "D" converted

for 25B5.
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ance filter choke, and lower resistance
output transformer—increase the power
output of the set.

DETECTORS AND VOLTAGE AMPLIFIERS

The 25B5 requires a greater signal
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Fig. 6. Schematic dia-

- . .

€ | gram of audio ampli-

2 ¥ fier and power supply

of set "C' converted
for 25B5.
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that can be used on the 6Q7 without
having contact potential difficulties. Bias
cells have been used successfully with
the 6Q7. No changes are necessary in
the diode circuit or the ave circuit to
use the 6Q7 instead of the 75.

The 6B7 also can be used as a voltage
amplifier for the 25B5 and has slightly
more gain, but because the cost of this
tube is slightly greater than the cost of
a 6Q7G, and the extra by-pass con-
denser and 2 resistors for the screen cir-
cuit increases the cost still more, it is
not usually practical to use this tube.

The 6R7 is another diode-triode
which can be used to supply the signal
to the 25B5, and this tube has the great-
est undistorted voltage output. The
6R7 can best be used with an interstage
transformer to drive 25B5’s in a push-
pull circuit.

CONVERSIONS

Fig. 4 shows the circuit of one of the

leading manufacturer’s a-c, d-c sets, sim-
(Continued on page 487)
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HEATING OF VOLTACE DIVIDERS

N the August issue of SERVICE an

article on “Voltage Dividers” by john
E. Rider gives a general discussion on
their use and calculation. The author
has read this article by Mr. Rider and
feels that the discussion will be quite
generally welcomed by Service Men.
However, there is the additional ques-
tion of heat dissipation in the divider—
or, in other words, “How hot can the
voltage divider become without burn-
ing out?”

The experienced Service Man can
usually judge by the feel of a divider,
after it has been in operation for about
an hour, whether it will take the load.
For the man less sure of his intuition
the heating of the divider presents a
serious problem. A divider which will
overheat under operating conditions
cannot last—this results in a come-
back and consequent loss of time, money
and prestige. Too large a divider, on
the other hand, presents the problem of
greater cost as well as increased space
requirements. It is possible with rather
simple arithmetic, plus the information
given by Mr. Rider, to determine the
wattage requirements of the voltage di-
vider.

TuE CALCULATIONS

First let us remember that the di-

vider gets hottest at the B + or high-

voltage end. It is this portion that we
must protect from overloading. Now
for the calculations:

1. Using Mr. Rider’s method, deter-
mine the maximum current drawn
through the top section of the divider;
e.g., add the bleeder current and the cur-
rent that is to be drawn from the di-
vider, at the lower voltage taps, by
each tube connected to it: change this
current, now expressed in milliamperes,
to amperes by dividing it by 1,000.

By R. ADRIN KAY

2. Multiply this current (in amperes)
by itself.

3. Multiply this answer by the total
resistance of the divider and the result
will be the wattage dissipated by the
voltage divider. Depending upon the
location of the divider the power rating
in practice must be from 114 to 2 times
that value. If the divider is mounted
on the top of the chassis where the air
around it is free to circulate the near-
est commercially available value about
174 times that obtained by the afore-
mentioned calculation can be used. If
it is mounted. under the chassis, where
the circulation is confined, a higher
wattage rating must be used. The ne-
cessity for this larger rating arises from
the fact that the advertised rating of
commercial voltage dividers is obtained
in free space.

A Hanpy CHART

The chart given in Fig. 1 gives the
resistances of commonly used voltage
dividers in ohms and the wattages of
commercially availabée dividers. In the
chart are the currents obtained (to the
nearest whole number) by the calcula-
tions previously described. A close
approximation of the wattage dissipa-
tion in the divider may be obtained di-
rectly from the chart. This is ac-
complished by reading across the col-
umn indicated by the nearest (higher)
value of resistance used as a divider, to
the nearest (higher) value of current
found by Mr. Rider’s method as previ-
ously mentioned. The wattage indi-
cated at the top of this column will be
slightly larger than the actual dissipa-
tion but will be a close approximation
of the size necessary. The actual value
of watts dissipated in the divider can
be determined by proper interpolation
between the values given on the chart.

Total 1.5 10 } 20 25 40 50 75 | 100 200
Pesls*fan!:e Watts | Watts | Wafts watts watts | Watts Watts | Watts | Watts
100 122 315 | 446 | 545 | 634 | 740 | 865 | 1000 | {400
1000 38 100 142 | 173 200 | 234 | 2m; 315 | 447
2500 24 63 89 | 108 127 148 | 173 200 | 283
5000 | 17 | 45 | 63 71 89 | 100 | 122 | 141 | 200
7500 14 36 52 63 |- 72 | 85 100 116 164
10,000 | {12 | 32 45 50 63 | 71 86 100 141
15,000 10 26 36 41 51 | 58 71 82 115
20,000 8.6 22 32 35 | 45 50 61 71 100
25,000 7.7 20 28 32 40 45 55 63 g0
30,000 7 18 | 26 29 36 41 50 58 82
| 40,000 | 6. 16 | 22 25 32 35 43 50 71
50,000 55 14 20 22 28 32 39 44 63
100,000 3.8 10 14 16 20 22 27 32 45
e Milliamperes ———— ——~———— ———m—————— ——— —
Fi-. 1. Wattage dissipation of dividers.
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Assume bleeder current = 9 Ma. ( Approx
10% of total current)
It = 9Mo. + 4 Ma. + 5 Ma. + 80 Ma. = 98 Ma.
I, = 9Mag. +4 Ma. + 5 Ma. = 18 Ma. .
Maximum current thraugh divider.

I,=9+4=13Ma. I3=9Ma. bleeder current

Ry % - 2780 Ohms
Ry - 220180 _ 5380 Ohms
Rs= —2% - 20,000 Ohms

Total voltage divider resistance =
20,000 + 5380+ 2780 = 28,160 OFms
Wattoge dissipated in divider=
0.018 X 0.018 X 28,160 = 9.1 Waffs
Hence, a divider of af least 15 waits’
shauld be used.

Fig. 2.

A TypicaL PROBLEM

In Fig. 2 a typical divider used in a
p-a amplifier is given together with the
mathematics used in calculating the
various resistance values and power
ratings. A similar result can be se-
cured by reference to the chart, Read-
ing across the line next to 30,000 ohms,
the value 18 ma is found under the
column labeled 10 watts; this is a close
approximation to the 9.1-watt value ob-
tained in Fig. 2.

Tue Proor

The heat developed in any resistance
depends upon the amount of current
flowing through the resistance. The
heat is a function of the square of this
current. This means that if we double
the current four timés as much heat
is developed. If we increase the cur-
rent three times the heat produced is in-
creased nine times.

Voltage dividers are made in such
a way that they will throw off as much
heat as possible, that is they will radi-
ate the heat produced in them by the
current passing through them. The
ability to throw off heat depends upon
the amount of surface of the wire, the
kind of insulating material upon which
the wire is wound, the space between
the turns, etc. ?

On the other hand, the voltage divider

(Continued on page 498)
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Wells Gardner 6G

The Wells Gardner 6G is a radio de-
signed to operate from a battery power
supply. The tubes used are of the 2-volt
type and provide an undistorted power
output of 400 milliwatts. Two bands
are covered, the B range from 528 k¢
to 1730 kc and the D range from 5650
ke to 16,000 kc. Two-band coverage is
accomplished by means of two sets of
antenna and oscillator coils and a single-
section double-throw switch.

Tue Circuir

Referring to the schematic circuit dia-
gram, Fig. 1, T1 and T2 are the antenna
transformer and oscillator-coil assem-
blies and T3 is the image-rejector coil
assembly. The standard-wave and short-
wave coils are indicated by the letters
B and D, respectively.

The band switch completes connec-
tions to the antenna transformer second-
ary and oscillator grid coil in use. It
also disconnects the antenna transformer
secondary and oscillator grid coll not in
use.

The antenna transformer with tuned
secondary feeds into a type 1C6 penta-
grid converter tube which functions as
the oscillator and first detector. The
image rejector pickup coil which is con-
nected to the antenna B range trans-
former, is effective in bucking out the
image frequencies on the standard-wave
band.

The oscillator potential on the oscil-
lator control grid of this tube modulates
the electron stream from the cathode in
such a manner as to impress on it the
oscillator frequency which is always 456
ke above the frequency to which the r-f
amplifier is tuned. The electron stream
is also modulated at the signal fre-
quency by the detector control grid. As
a result of the beating of the two fre-
quencies, the intermediate or beat fre-
quency of 456 kc is present in the plate
circuit of this tube.

One stage of i-f amplification is em-
ployed using a 34 tube. The primaries
and secondaries of the first and second
i~f transformers are tuned by small trim-
mer condensers.

A type 1B5 duo-diode triode tube
functions as the second detector and a
one-stage audio amplifier. The two diode
plates are connected together. Avc volt-

age is applied through isolating resistors -

to the control grid circuits of the first
detector and i-f tubes. The audio volt-
age developed across volume control
resistor RS is applied through the mov-
able arm to the control grid of the 1B5
tube.

Resistance coupling is used between
the first tube and the second audio stage
which employs a 30 tube. The latter is
transformer coupled to the output stage
which uses two type 30 tubes in a stage
of class B amplification. A magnetic
reproducer is used.

C voltages are obtained from the 6-

volt C battery connection and from a
potentiometer consisting of resistors R9,
R10 and R11 connected between the
6-volt C connection and ground.

Models with the filament rheostat are
connected as shown in Fig. 1. This
rheostat permits the use of a 3-volt A
battery. As shown in Fig. 1, there are
two separate variable resistors one of
which controls the filament voltage and
the other the pilot lamp voltage. In
models which do not have the filament
rheostat the +A connection is made
directly to the +A line and the pilot
lamp.

ALIGNMENT PROCEDURE

Correct alignment is extremely impor-
tant in connection with all-wave re-
ceivers. The receivers are all properly
aligned at the factory with precision in-
struments and re-alignment should not
be attempted unless all other possible
causes of the faulty operation have first
been investigated and unless the service
technician has the proper equipment.

A signal generator that will provide
an accurately calibrated signal at 456,
1730, 1500, 600, 16,000, 15,000 and 6000
ke and an output indicating meter are
required. It will be practically impossi-
ble to align the receiver if unsatisfac-
tory apparatus is used.

Use a non-metallic screwdriver for
the adjustments. The complete proced-
ure is as follows:

I-F ALIGNMENT

Set the signal generator for a signal
of 456 ke.
Connect the output of the signal gen-
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Fig. 1. Wells Gardner 6G circuit diagram.
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GENERAL DATA—continued

erator through a 0.1-mfd condenser to
the grid of the first detector.

Connect the ground lead of the radio
to the ground post of the signal gener-
ator.

Turn the band switch to the range B
position (standard-wave band).

Turn the volume control to the maxi-
mum position.

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

Then adjust the four i-f trimmers un-
til maximum output is obtained. The
adjusting screws for these condensers
are reached from the top of the chassis,
and the location is shown in Fig. 2.

RANGE B ALIGNMENT

After the procedure for the alignment
of each range is completed it is advisa-
ble to repeat the procedure as a final
check.
1730-kc adjustment:

Set the signal generator for 1730 ke.

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

Keep the band switch in the standard-
wave position.

Connect the antenna lead of the radio

through a 200-mfd condenser to the out-
put of the signal generator.
“ For this and all subsequent adjust-
ments keep the volume conirol at the
maximum position and attenuate the sig-
nal from the signal generator to prevent
avc action.

Adjust the oscillator range B trimmer
(C8) until maximum output is obtained.
The location of this trimmer is shown
in Fig. 2.
1500-kc adjustment :

Set the signal generator for 1500 kc.

Turn the rotor of the tuning con-
denser carefully until maximum output
is obtained.

Loosen the pointer screw and sct the
pointer at the 1500-kc¢ mark on the
standard waveband scale. Retighten the
screw.

Adjust the antenna range B trimmer
(C2) to maximum.

NEW 2 VOLT
BATTERY STORAGE
BATTERY

Fig. 3. Battery adjustment.

Do not change the setting of the os-
cillator range B trimmer.
600-kc adjustnent: ;

Set the signal generator for 600 kc.

Turn the tuning condenser rotor until
maximum output is obtained.

Turn the rotor slowly back and forth
at the same time adjusting the 600-kc
trimmer (C9) until the peak of great-
est intensity is obtained. See Fig. 2 for

location of this trimmer.

Range D ALIGNMENT

Caution. When aligning the short-
wave band be sure not to adjust at the
image frequency. This can he checked
as follows: Let us say the signal gen-
erator is set for 15,000 kc. The signal
will then be heard at 15,000 on the dial
of the radio. The image signal, which
is much weaker, will be heard at 15,000
less 912 ke, or 14,088 kc. It may be
necessary to increase the input signal
to hear the image.

16,000-%c adjustment:

. Set the signal generator for 16,000 kc.

Connect the antenna lead of the radio
through a 400-ohm resistor to the output
of the signal generator.

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

Turn the band switch to the range D
position (short-wave hand).

Adjust the oscillator range D trim-
mer (C7) until maximum output is ob-
tained. See Fig. 2 for location of this
trimmier.
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T, Cg 6000 KG, osc. cor. o
s @ 2 cg0sC.
osc. RANGE B
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Fig. 2. Chassis views
showing trimmer loca-
tions.
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15,000-k¢ adjustment :

Set the signal generator for 15,000 kc.

Turn the rotor of the tuning con-
denser carefully until maximum output
is obtained.

Adjust the antenna range D trim-
mer (Cl) to maximum. When adjust-
ing this trimmer, it will be necessary at
the same time to turn the tuning con-
denser rotor slowly back and forth until
the peak of greatest intensity is ob-
tained.

Do not change the setting of the os-
cillator range D trimmer.
6000-kc adjustment:

Set the signal generator for 6000 kc.

Turn the tuning condenser rotor un-
til maximum output is obtained.

Turn the rotor slowly back and forth
at the same time adjusting the 6000-kc
(C6) trimmer until the peak of greatest
intensity is obtained. See Fig. 2 for lo-
cation of this trimmer.

VOLTAGES

Check the voltages at the sockets to
see if correct values are being delivered
to the tubes. The antenna and ground
should be disconnected and the antenna
and ground leads from the set connected
together. The volume control should be
turned to the right or maximum posi-
tion.

All of the voltage readings as shown
in the diagram are read with a 1,000
ohm-per-volt meter. As high a range
as possible should be used. In general,
the higher the resistance of the meter,
the more accurate the reading will be.

The voltage indicated on the diagram
gives the voltages with all tubes in, the
speaker connected and the set in operat-
ing condition. These voltages are typ-
ical of the sets, but will vary slightly
with variations in individual receivers,
tubes, test equipment used and hattery

voltages.
°

Stewart Warner R-144AS

The Stewart Warner chassis model
144 includes a speaker that is mounted
directly on the chassis. The receiver
uses a superheterodyne circuit which
employs 5 glass tubes. The i-f peak is
456 ke. The tuning range of this chas-
sis, in addition to the standard, broad-
cast band, includes the two police-radio
bands.

Tue Circult

A complete circuit diagram of the
receiver is shown in Fig. 1 with the
tubes used, their functions and the volt-
ages encountered on the socket prongs*
lettered on the diagram. These voltages
were measured with a 1000-ohm-per-

¢ SERVICE FOR



GENERAL DATA—-continued

volt voltmeter with the antenna shorted
to the chassis and the volume control
turned on full. Actual readings may
vary as much as 15 percent from those
given. The bias for the 6F6 is —I14
volts and is measured across the flexible
wire-wound resistor (320 ohms) con-
nected to the high-voltage center tap.
The cathode voltage of the 6D6 i-f stage
varies with the position of the volume
control, from 43 volts for maximum
volume to +30 volts for minimum
volume.

The signal picked up by the antenna
is impressed on the primary of the an-
tenna transformer, which has connected
across it a wave trap for the purpose
of eliminating 456-kc interference. The
signal is then tuned and impressed on
the control grid of the 6D6 oscillator
and first detector. The suppressor, or
No. 3 grid of the 6D6, is used as the
oscillator grid. The 456-kc output of the
first detector is amplified in the i-f
stage, using a 6D6 tube.

The second detector is of the grid
leak-grid condenser type, and uses a
6C6 tube. The 6C6 is resistance coupled
to the 41 pentode power amplifier. Bias
for the output tube is obtained by grid-
return connection to the negative end of
a resistor connected between the center
tap of the power transformer high-
voltage winding and ground. The bias
potential so obtained is filtered by a
resistance-capacity filter.

The volume control is double acting.
It simultaneously changes the antenna
signal input and the i-f stage bias. Be-
cause of the sensitivity of this receiver,
and due to the fact that it does not have

Trimmer locations.

Fig. 2.

avc, it requires an antenna that is
shorter than usual. The short antenna
is particularly necessary where inter-
ference from powerful local stations is
encountered, and where difficulty is ex-
perienced in properly controlling the
volume.

When tuning on.the short-wave band,
local broadcast stations can be heard
in the background at their regular po-
sitions on the dial. This is a normal
condition, and is due to the tapped coil
method of tuning the antenna coil sec-
ondary to the short-wave band. No
aligning adjustments are required on
the short-wave band.

ALIGNMENT PROCEDURE

For proper alignment of this receiver,
an output meter and a high-grade modu-
lated service oscillator are essential. The
oscillator should be capable of generat-
ing the frequencies of 456 ke, 600 ke and
1400 ke. The test oscillator calibration
should be checked, using broadcast sta-

tion signals as standards. For trimmer
adjustment it is advisable to use an all-
bakelite screwdriver, although one with
a small metal tip may be used.

The following step-by-step routine
should be carefully followed. The trim-
mer numbers referred to are shown in
Fig. 2.

I-F ALIGNMENT

1. Connect the output meter in series
with a 0.25-mfd condenser betweeri the
plate of the 41 tube and ground, or
across the voice coil, depending on the
type of meter.

2. Turn the volume control to the
maxinum volume position.  (Note:
The volume control should be kept in
this position throughout the entire align-
ment procedure.) Ground the antenna
lead to the chassis.

3. Turn the range switch to the right
(clockwise) to the hroadcast position.

4. Adjust the test oscillator to ex-
actly 456 kc and connect its output in
series with a 0.1-mfd condenser to the
control grid of the 6D6 first-detector
tube and the chassis.

5. Align i-f trimmers Nos. 1, 2, 3 and
4 for maximum output as indicated on
the output meter. No inward or side-
ward pressure should be applied to the
alignment tool, or the condenser may
spring back to a different setting as
soon as the tool is removed.

6. Repeat all i-f trimmer adjustments
since the changing of each trimmer will
affect the others to a certain extent.

456-Kc WAVE TRAP ADJUSTMENT

1. Disconnect the antenna lead from
ground.

2. Connect the test oscillator output
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Fig. I. Stewart Warner R-144AS circuit diagrams.
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GENERAL DATA—continued

in series with a 0.00025-mfd condenser
to the antenna lead, and connect the test
oscillator ground lead to the receiver
chassis. Ground the chassis.

3. Without changing the test oscilla-
tor from the frequency setting used in
aligning the i-f stage, adjust trimmer
No. 5 for maninum output. Increase the
test oscillator output as a minimum is
reached, in order to obtain a clearly de-
fined setting of the trimmer. Note:
If code interference transmitted on a
irequency in the neighborhood of 456 kc
is troublesome, the wave trap should be
adjusted for memimum output with the
test oscillator set to the same frequency
as the signal that is causing interfer-
ence.

D1ar CALIBRATION

If the receiver should require calibra- -

tion, proceed as follows:

1. Turn the gang condenser to full
mesh and check to see that the dial
pointer indicates 530 kc. If it does not,
remove the dial knob and turn the
pointer to the correct position by means
of a sharp tool inserted in the pointer
slots which may be reached through the
dial glass. Replace the dial knob.

2. Adjust the test oscillator to
1400 ke.

3. Turn the condenser gang until the
dial pointer indicates 1400 kc.

4. Adjust trimmer No. 6 (oscillator
shunt trimmer) for maximum output
without changing the setting of the gang
condenser.

R-F ALIGNMENT

1. Set the test oscillator to 1400 ke
and apply the signal to the receiver an-
tenna lead through a 0.00025-mfd con-
denser.

2. Tune the receiver to the signal for
maximum output.

3. Adjust trimmer No. 7 (detector
shunt trimmer) for maximum output.

4. Repeat the r-f adjustments.

[ ]

Grunow 12A

The Grunow 12A is a 12-tube, 115-
volt, 60-cycle, four-band, high-fidelity
receiver with tone control, band-spread
dial and signal beacon. The frequency
range is divided into four bands or
divisions, one covering the range from
550 to 1750 kc (green); one the range
from 1700 to 5500 ke (orange) ; one the
range from 5.4 to 18 mc (amber), and
one the weather band covering the range
from 150 to 410 kc (red).

Continuity and voltage readings
should be taken from the underside of
the chassis. The values given on the
schematic diagram are average and
allow the Service Man to make a quick
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check of the chassis constants. The
socket layouts given on the schematic
show each socket from the underside.

ALIGNMENT PROCEDURE

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

Before any adjustment of circuit con-
stants is attempted, allow the chassis to
heat up to normal operating tempera-
ture. ‘This heating period should take
from 20 to 30 minutes and is necessary
to allow all coils and condensers to reach
their normal temperatures so that when
alignment is completed, there will be no
inductance or capacity changes due to
thermal expansion or contraction.

It is good to remember this heating
condition when logging a station—that
is, do not attempt to log or tune in a sta-
tion previously logged on a cold chassis,
as the station being tuned in would drift
and the calibration on the previously
logged station would be incorrect.

I-F ALIGNMENT

(A) Connect signal lead of test oscil-
lator to grid of 6A8 (first-detector tube)
through 0.25-mfd condenser. Connect
the ground lead to the chassis.

(B) Set dial pointer to 1400 kc and
range switch on green (No. 2) position.

(C) Place test oscillator in operation
at 455 ke. Turn receiver volume control
to maximum and high-fidelity control
to position No. 1, which is the maximum
selectivity position.

(D) Attenuate test oscillator output
to lowest value, consistent with obtain-
ing a readable indication on output
meter.

(E) Adjust six if trimmers, Al, A2,
A3, A4, A5, A6, located on the i-f trans-
formers on top of chassis (Fig. 3) until
maximum output is obtained. During
alignment, maintain as low a value of
signal as will allow obtaining of accu-
rate adjustment.

(F) Turn the on and off switch clock-
wise to the signal beacon position.

BACK OF CHAS 35~

Fig. 2. Mechanical adjustments for i-f

transformers.

(G) Adjust signal beacon trimmer
(A7) Fig 3, which is located on side
of i-f transformer (near dial) to zero
beat with the 455 kc incoming signal.

R-F ALIGNMENT

175-kc alignment:

(A) Connect signal lead of test oscil-
lator through 200-mmifd condenser to
antenna binding post on chassis.

(B) Connect the test oscillator ground
lead to the ground post of chassis.

(C) Place test oscillator in operation
at 175 ke.

(D) Place high-fidelity control 4n
position No. 2.

(E) Turn range switch to red (No.
1) position.

(F) Tune in signal to waximum (this
point does not have to be exactly at
175-kc dial setting).

(G) Adjust the 175-kc padding con-
denser (A8) Fig. 4 (which is on rear
of chassis) in direction of signal in-
crease. At same time rock the tuning
condenser back and forth through
resonance while adjusting padding con-
denser until maximum output is ob-
tained.
350-kc alignment :

(A) Place test oscillator in operation
at 350 kc.

(B) Turn dial pointer to 350 kc.

(C) Turn range switch to red (No.
1) position.

(D) Place high-fidelity control in
position No. 2.

(E) Adjust weather band oscillator
trimmer (A9), Fig. 4, to maximum
output. .

(F) Adjust detector trimmer (A10)
Fig. 4, to maximum output.

(G) Adjust antenna trimmer (A1l),
Fig. 4, to maximum output.

Recheck 175-kc padder condenser.
1400-kc alignment :

(A) Place test oscillator in operation
at 1400 kc.

(B) Turn dial pointer to 1400 ke.

(C) Turn range switch to green
(No. 2) position.

(D) High-fidelity control remains in
No. 2 position.

(E) Adjust broadcast oscillator trim-
mer (A12), Fig. 4, to maximum output.

(F) Adjust first detector trimmer
(A13), Fig. 4, to maximum outpat.

(G) Adjust antenna trimmer (Al4),
Fig. 4, to maximum output.
600-kc alignment :

(A) Place test oscillator in operation
at 600 ke.

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

(C) Adjust the 600-kc padding con-
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GENERAL DATA—continued

denser (A15), Fig. 4, which is on rear
of chassis, in direction of signal in-
crease. At same time rock the tuning
condenser back and forth through
resonance while adjusting padding con-
denser until maximum output is ob-
tained.

Recheck 1400-kc alignment.

5000 kc alignment :

(A) Set range switch to orange (No.
3) position.

(B) Place test oscillator in opera-
tion at 5000 kc.

(C) Turn dial pointer to 5000 ke,

(D) Adjust set oscillator trimmer
(Al16), Fig. 4, to maximum output.

(E) Adjust detector trimmer (A17),
Fig. 4, to maximum output.

(F) Adjust antenna trimmer (A18),
Fig. 4, to maximum output.
18-mc alignment :

(A) Connect signal lead of test oscil-
lator through 400-ohm resistor to an-
tenna binding post of chassis.

(B) Connect the ground lead to
ground terminal of chassis.

(C) Set range switch to amber (No.
4) position and turn dial pointer to 18
mec.

(D) Place test oscillator in operation
at 18 me.

(E) Adjust set oscillator trimmer
(A19), Fig. 4, to maximum output.

(F) Adjust detector trimmer (AZ20),
Fig. 4, to maximum output.

(G) Adjust antenna trimmer (A21),
Fig. 4, to maximum output.

(H) On the 18-mc oscillator align-
ment will be noted that there are two
settings at which the signal will be re-
ceived. Use the lower of the images
for alignment point, that is, the setting
giving most capacity or the point at
which the trimmer screw is farthest in.

Alignment of i-f rejector filter circuit:

Due to interference caused by com-
mercial code stations operating on wave
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Figs. 3 and 4. Tube and trimmer locations.

lengths near the frequency at which the
i-f amplifiers of this receiver are
aligned, an i-f filter has been incorpo-
rated in the antenna circuit to act as a
rejector system, thereby lessening the
possibility of this form of interference
entering the receiver.

The filter should be tuned to the same
frequency as the i-f transformers, and
this operation should be performed after
the set has been completely aligned.

(A) Connect signal lead of test oscil-
lator to antenna binding post through a
200-mmfd ‘condenser.

(B) Connect ground lead to ground
terminal of chassis.

(C) Set dial pointer to 1400 ke and
range switch on green (No. 2) position.

(D) Place test oscillator in operation
at 455 ke—turn receiver volume control
to maximum and high-fidelity control
to No. 2 position.

(E) Attenuate test oscillator output
so that a fairly strong signal is applied,
and tune filter condenser (A22) Fig.
3, so that the output meter indicates a
minimum reading.

Tuning acoustic filter:

The i-f system of a high-fidelity re-
ceiver is expanded or broadened so that
audio frequencies of the higher musical
range will be passed through the select-
ive circuits. It is desirous to pass audio
frequencies only up to a value of 10,000
cycles, so that the entire musical range
may be reproduced, at the same time fre-
quencies above this value must be cut
off—so that station noises and atmos-
pheric disturbances are not admitted to
the speaker system.

An acoustic filter is incorporated in
this chassis, that may be tuned so that
frequencies above 10,000 cycles are ex-
cluded.” This filter is tuned as follows:

(A) After all other adjustments are
completed, apply a 10,000 cycle note,
produced by an audio oscillator or pho-

////% uun*":; = an7

nograph frequency record, connecting
one of the signal leads to the grid of the
6F5 (first a-f tube) and the ground
lead to the chassis.

(B) Set high-fidelity control to maxi-
mum (No. 6) position.

(C) Attenuate audio signal so as to
obtain a good reading on the output
meter.

(D) Tune acoustic filter condenser
(A23), Fig. 3, until a miinsmum output
is indicated on the output meter.

SPEAKER SYSTEM

The 12A chassis is designed to work
into a triple speaker system. This com-
plete system consists of a dual audio ar-
rangement wherein a two-channel audio
amplifier is used—one channel, compris-
ing a 6F6 tube coupled to two small
speakers, reproduces the high notes of
the musical range and the other channel,
comprising two types 6F6 tubes in push-
pull coupled to a large speaker, repro-
duces the low and middle register of the
musical range. If it becomes necessary
to replace or change any part of the
speaker system, care should be taken to
see that the polarity of all transformers,
voice coils and tube connections remain
as originally connected, otherwise there
is a possibility of the speakers working
out of phase, causing one of the speakers
to cancel out certain frequency responses
of the other.

To determine whether the speakers
are in phase—short out the voice coil on
the large speaker and reverse the voice
coil leads on one of the small speakers,
connecting the lead on the small speaker
in the position of strongest and best
response. Then with the large speaker
working with the two small speakers,
change the polarity of the large speaker
voice coil, connecting it in the position
of strongest and best response.

When making this test is a good idea
to have the receiver tuned to a good
musical broadcast program.
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GENERAL DATA—con’rinuedv

Bosch 605-605C

These models are five-tube, two-band
superheterodyne receivers employing a
type 6A8 tube as a combination first de-
tector-oscillator, a type 6K7 as a first i-f
amplifier, a type 75 as a combination
second detector—avc—frst audio am-
plifier, a type 6F6 as an output amplifier
and a type 5Y3 as a rectifier. They are
designed to operate over two bands on
frequencies from 545 to 1725 k¢ and
2100 to 7200 kc.

The model 605 is a table model, while
the model 605C is a console model using
a larger speaker.

ALIGNMENT PROCEDURE

To align the circuits of this receiver
it is essential to use a high-grade modu-
lated test oscillator, the output of which
can be continuously varied with absence
from overload when the individual cir-
cuits of the receiver are brought into
alignment.

A conventional output meter can be
connected across the terminals of the
speaker voice coil to indicate when the
circuits are aligned. The sensitivity of

O ®

TONE

CONTROL &

VOLUME CONTROLA& SWITCH ~ STATION 'SELECTOR

WAVE CHANGE SWITCH

Tube and trimmer locations.

Fig. 2.

the output meter must be sufficient to
give satisfactory reading with a low in-
put signal. ’

Before attempting to align the re-
ceiver, the Service Man should familiar-

ize himself with the general layout of
the chassis, the location of the tubes and
various alignment condensers. Top and
bottom views of the chassis are shown
in Figs. 2 and 3 and should be carefully
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I1¥ DET. OSC e 75V 29 oer fo00V. Povgfrtm'ooz
. CAVE° ¥ 200V.
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300V, oe | op
E
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4+ TYPE s K
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IRECTIFIER 75 ,
p 2 = 350w
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6F6
| -
Fig. 1. Bosch 605-605C circuit diagram.
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GENERAL DATA—continued

bbb

ddde

Fig. 3.

studied before the actual work is started.

I-F ALIGNMENT

1. Connect the output meter to the
terminals of the speaker voice coil.

2. Set the volume control to maxi-
mum position and tone control to treble.

3. Apply the test signal to the grid

of the type 6K7 i-f tube through a
0.1-mfd. blocking condenser.

4. Adjust trimmer condenser 25 to
maximum output.

5. Apply the test signal to the grid of
the type 6A8 first detector-oscillator
tube and adjust trimmer condensers 17
and 18 to maximum output.

BROADCAST-BAND ALIGNMENT

1. Apply test signal to antenna lead
and with a strong input signal adjust
wave trap trimmer condenser 4 to mini-
mum output.

2. Apply test signal to the antenna
lead through a 0.0002-mfd condenser.

3. Set test oscillator and dial indicator
to 1,700 kc and adjust oscillator trim-
mer condenser 11 until the signal is re-
ceived.

4. Adjust preselector trimmer 3 to
maximum output.

5. Set test oscillator and dial indicator
to 600 kc and adjust oscillator series
condenser 12 to maximum output.

6. Return both test oscillator and dial
indicator to 1,700 kc and check adjust-
ment of oscillator and preselector trim-
mer condensers.

SHORT-WAVE ALIGNMENT

1. Turn the wave-change switch to
the short-wave position.

2. Set the test oscillator and dial in-
dicator to 6000 k¢ and adjust oscillator
trimmer condenser 10 until the signal
1s received.

OCTOBER, 1936

Bosch 605-605C trimmer locations.

3. Adjust the preselector trimmer con-
denser 2 to maximum output.
4. Check the receiver over scale for
sensitivity and calibration,
®

G. E. E-71, E-72 and E-76

Models E-71, E-72 and E-76 employ
7 metal envelope tubes to perform the
functions indicated in Fig. 1 in a super-
heterodyne circuit, giving the selectivity
and sensitivity inherent in this type cir-
cuit. The “B” and “C” band coils are
wound on a common form, while the
“D” band coils have individual forms.
Two watts of undistorted output is ob-
tained through diode detection and 2
audio amplifier stages.

The complete range from 540 to 18,-

000 k¢ is covered in three bands. A cir-
cuit diagram is given in Fig. 1 with the
tubes used and their functions lettered
on the diagram. The voltages given in
Fig. 2 were measured with a 1,000-ohm-
per-volt voltmeter with the antenna
shorted to the ground and.the volume
control turned on full. Actual values
may vary as much as 20 percent from
those given.

Tur CIirculT

The signal from the antenna is ap-
plied to the control grid of the 6A8 con-
verter tube through the antenna coil,
the secondary of which is tuned to the
incoming signal by the rear section of
the main tuning condenser. The second-
ary of the coil for the band next lower
in frequency to the one in use is short-
circuited through a capacitor to prevent
absorption of energy at its resonant fre-
guency which falls in the next higher
band. (Note: On the schematic dia-
gram, Fig. 1, the center portion of the
waveband switch supporting the two
shorting lugs rotates simultaneously
with the four contact pins.) In the 6A8
tube the incoming signal is combined
with the local oscillator signal which is
465 ke different in frequency. The local
signal is generated by the oscillator ele-
ments of this tube and the proper
frequency difference is maintained
throughout the tuning range by the
front section of the main tuning con-
denser in conjunction with the oscilla-
tor coil and padding capacitors.

The combination of the signal fre-
quency with the local oscillator fre-
quency in the converter tube produces

R-a R. & -
500011 35000 i
1osv—l  Teigov 255v

£38
B8AND
@
[5-asona]

| 3%1F coIL '
' 465 KC. /
\ |

{
Al

FRONT OF CHASSIS—"

0
O

U
[

Fig. 2. &. E. E-71, E-72.and E-76 tube and trimmer locations.
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the intermediate frequency of 465 ke.
This particular interniediate frequency
is chosen to reduce image response and
improve short-wave performance. The
intermediate-frequency amplifier con-
sists of two 6K7 tubes and three trans-
formers, each with two tuned circuits.

The output of the i-f amplifier is ap-
plied to the 6H6 diode rectifier, which
is a combined detector and automatic
volume control tube. The direct current
component of the rectified signal pro-
duces a voltage drop across R-14. This
voltage drop provides automatic bias
for the r-f and i-f amplifier and con-
verter tubes and so gives automatic vol-
ume control action. Full automatic bias
voltage is applied to the pentagrid con-
verter tube and to the first i-f amplifier
tube. The second i-f tube is operated on
self-bias, obtained by the drop through
R-8. This enables the second i-f tube
to provide maximum power to the 6H6
diode rectifier.

The manual volume control, R-13;
selects the amount of audio signal ap-
plied to the grid of the 6F5 audic am-
plifier tube and this regulates the output
of the receiver. The output of the 6F5
tube is resistance coupled to the grid
of the 6F6 power amplifier pentode.
The plate circuit of the 6F6 is suitably
matched to the loudspeaker by means of
a step-down output transformer.

The tone control circuit consists of a
0.003-mfd capacitor connected in series

486

General Electric E-71, E-72 and E-76 circuit diagram.

with a grounding switch S-3 in the grid
circuit of the 6F6 output tube. When it
is desired to reduce the high-frequency
output of this receiver the switch S-3 is
closed to ground.

Plate and grid voltages for all tubes
are supplied by the power supply sys-
tem employing a SW4 full-wave rectifier
tube which, together with a suitable net-
work of resistors and capacitors, sup-
plies the required voltages and filtering
action.

ALIGNMENT PROCEDURE

The receiver should first be allowed to
run for fifteen minutes in order to reach
its approximate normal operating tem-
perature. Before making any adjust-
ments, it is wise to determine the cor-
rectness of the existing alignment.

The location of all trimmer capaci-
tors, as well as socket voltages to chas-
sis, is shown in Fig. 2,

I-F ALIGNMENT

Set the frequency band switch of the
receiver to band “B)’ short-circuit the
antenna and ground terminals and tune
the receiver at some point above 1500
ke so that no signal is heard. Set the
volume control at its maximum position
and ground the chassis. )

The i-f amplifier is tuned to 465 kc;
set the test oscillator dial at this fre-
quency. Connect the test oscillator out-.
put between the converter tube (6AS8)

control grid and chassis. Connect the
output meter across the cone coil of the
speaker and adjust the test oscillator
output control so that, with the receiver
volume control at maximum, a small
deflection is ohserved on the output
meter. During both i-f and r-f align-
ment, the test oscillator signal should be
maintained at the lowest level that will
give a good readable output indication.

Adjust the secondary trimmer of the
third i-f transformer until a maximum
output reading is obtained. Maintain a
small deflection on the output meter
throughout alignment by adjusting the
test oscillator output. Next, adjust the
primary trimmer of the third i-f trans-
former for maximum output. Continue
this procedure, adjusting the secondary
and primary trimmers, respectively, of
the second i-f transformer. The second-
ary trimmer of the first i-f fransformer
may then be adjusted and, lastly, the
primary trimmer of the first i-f trans-
former. After completing this proced-
ure, repeat it a second time for final
alignment. The i-f alignment will then
be complete.

Wave-trap alignment: After comple-
tion of the i-f alignment, with the test
oscillator still set on 465 kc, apply this
frequency to the antenna post of the re-
ceiver through a dummy antenna. This
dummy antenna comnsists of a 400-ohm
resistor in series with a 250-mmfd ca-
pacitor and should be connected in series

e SERVICE FOR



GENERAL DATA—continued

between the test oscillator output and
the receiver antenna post. With the
465-kc signal applied to the receiver
antenna post, adjust the i-f wave-trap
trimmer for maninuon output indication.

R-F ALIGNMENT

First of all, check the position of the
dial pointer. To do this, rotate the gang
condenser to the maximum capacity po-
sition, i.e., plates fully meshed. While
in this position, align the pointer with
the last black line on the scale by loos-
ening the dial drum set screws and ro-
tating the drum on the gang shaft.
Make sure the antenna and ground
terminals of the receiver are not short-
circuited and connect to them the out-
put of the test oscillator, preferably
using the dummy antenna described
above between the test oscillator and the
receiver antenna terminal. Connect the
output indicator across the speaker cone
coil.

“D” band (5.6-18.0 mc): Because of
the r-f circuit used in this receiver, the
“D” band must be aligned first. Set the
frequency band switch to the “D” band
position by rotating it to its most clock-
wise position. Tune the test oscillator
to 18,000 ke (18 mc) and set the dial
pointer on the receiver at this {requency.
Adjust the “D” oscillator trimmer, lo-
cated on the front section of the gang
condenser, for maximum output. (Note:
The oscillator operates on the low-fre-
quency side of the incoming signal;
therefore adjust the trimmer until the
second oscillator peak is reached as the
trimmer is ncreased in capacity. A
check for the correctness of this adjust-
ment may be made by rotating the gang
to the 17,070 k¢ calibration mark. If,
with increased input from the test oscil-
lator, no signal is detected, the correct
oscillator peak has been used.) Keep
the receiver volume control at its ex-
treme clockwise position and adjust the
test oscillator output to maintain a small
reading on the output indicator. When
the optimum adjustment on the oscilla-
tor trimmer has been obtained, adjust
the “D” band antenna trimmer on the
rear section of the gang for maximum
output while rocking the tuning con-
denser through the signal.

“C” band (1.56-5.80 wmc): No sepa-
rate trimmers are provided for adjust-
ment of this band. The correct adjust-
ment of the “D” band and “B” band
automatically aligns the “C” band. The
adjustment procedure for the “B” band
follows immediately.

“B” band (540-1600 kc) : Set the fre-
quency band switch to the broadcast po-
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sition. Rotate the gang condenser until
the dial pointer indicates the 1500-kc
calibration point, and adjust the test
oscillator to this frequency. The “B”
band trimmers. are located underneath
the chassis. (See Fig. 2.} Adjust the
broadcast oscillator trimmer for maxi-
mum output. This trimmer is the one
nearest the volume control. When the
oscillator has .been peaked, adjust the
antenna trimmer for maximum output.
Here again, as pointed out previously,
it is necessary to maintain a small r-f
input from the test oscillator to avoid
erratic action of the output indicator
due to automatic volume control action.

Now set the test oscillator at 580 ke
and tune the receiver to that frequency.
Slowly rocking the tuning condenser
back and forth through the signal, ad-
just the 580-kc padding capacitor for
maximum output. When this has been
done, return to 1500 kc on the receiver
and test oscillator and recheck the align-
ment at that frequency for maximum
output. The broadcast band should now
be in alignment.

Sound-projecting System

One of the largest and most powerful
sound-projecting system ever con-
structed was installed at Roosevelt Race-
way at Mineola, L. 1., New York, where
Roosevelt Airport No. 1 used to be.
The equipment is intended to be used
for announcements of automobile rac-
ing events and to provide music and
entertainment originated by artists in
the studio on the premises.

This new Western Electric sound
system is designed to cover the entire
one-half square mile expanse from a
single source. The system is a develop-
ment of Bell Telephone Laboratories,
and the equipment is being furnished
and installed by the Guided Radio Cor-
poration, as agent for the Graybar Elec-

tric Co.
-]

CONVERTING A-C, D-C RECEIVERS
FOR THE 25B5

(Continued from page 475)

ply identified as set “A,” as converted by
the Triad engineering department for the
25B5. Before being converted, this set
used a 43 with a self-bias of 650 ohms.
A tap on the 650-ohm resistor provided
the bias for the 75 voltage amplifier.
There was no separate filter on the 75
bias voltage, but a plate filter of 50,000
ohms and 0.1 mid was used. To prevent
using an extra electrolytic by-pass con-
denser for the 6Q7G bias in the conver-

sion, this plate filter was retained and a
fixed grid bias for the 6Q7 of 1.4 volts
was obtained by the 125,000-ohm and
1500-ohm resistors, with only a 0.25-
mfd paper condenser as shown in the
circuit. A 40-mfd filter condenser, a
200-ohm filter choke and an output
transformer whose primary had a re-
sistance of 125 ohms were used.

Fig. 5 shows the circuit of another
leading manufacturer’s a-c, d-c set, iden-
tified as set B, as converted for the
25N6G. This set used a bias cell for the
6Q7 grid bias voltage. This set, as con-
verted, also used a 200-ohm filter choke,
but had an output transformer whose
primary had a resistance of 220 ohms.
Because of this primary resistance set
B had higher distortion than set A. The
power output of both sets was about the
same because set A had a speaker field
resistance of 2,500 ohms while set B
had a speaker field resistance of 3,000
ohms, and this higher field resistance
increased the voltage output from the
25Z6G enough to make up for the in-
creased output transformer resistance.

Fig. 6 shows the circuit of another
set, identified as set C, converted for the
25B5. In this circuit a fixed bias was
supplied for the 6Q7 by the drop across
a 20-ohm resistor in the negative lead
of the plate supply. A Y4-meg resistor
and a 0.25-mfd condenser filter this volt-
age drop enough for the 6Q7. Measure-
ments taken on this set with a 6Q7 ca-
thode resistor of 6,000 ohms shunted
by a 1.0 mfd condenser, instead of the
20-ohm bias resistor, gave the same re-
sults. The output transformer in this
set had a resistance of 164 ohms.

Fig. 7 shows the circuit used on an-
other set, designated as set D, which
was converted for the 25B5. For this
conversion, the manufacturer did not
want to use very special parts, so a
choke of 250 ohms and an output trans-
former of 200 ohms were used. Even
with these compromises, the set delivers
over twice the power of the 43 at the
same distortion.

®

Screwdrivers

Service Men have trouble adjusting
all-wave radio receivers due to the fact
that their adjusting screwdriver is mag-
netic. Many of the tools on the market
today, used for this purpose, coutain
iron.

By making their own screwdriver,
using a piece of phosphor-bronze (a
piece of a battery clip) and fastening it
in the bakelite rod with a brass pin,
you have a tool that will not detune the
coil when inserted to adjust the con-
denser. RCA Service Tip File.
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)N THE JOB. ..

Replacing Speaker Cones

Three methods have been used in the
past to fasten the speaker cone to the
cone frame. 1. Screws through the rim
of the cone; 2. A rim clamp; 3. Cement-
ing the cone to the cone frame.

When replacing a cone that has been
{astened with screws, use the screws if
screw holes are provided in the replace-
inent cone. If there are no holes in the
rim of the replacement cone, cement the
cone rim to the cone frame, using
quick drying household cement.

When replacing the cone in the rim
clamp type speaker, re-use the rim clamp

CE?’IENTED EpGe

¥

Fig. I.

whenever possible. If the clamp or any
of the clamping ears have been damaged
cement the cone in place.

When replacing a cone that has been
cemented to the cone frame, all traces
of the cone and cement must be cleaned
from the surface of the frame before
cementing in the new one. Replacement
cones are usually made with a heavy
cardboard or fiber reinforcing ring
around the rim of the cone. This pro-
tects them while handling and helps
them retain their proper shape.

Figs. 1 and 2 show, in a general way,
how the replacement cones should be
applied. Fig. 3 shows how the voice coil
should be centered in the armature gap.

Make three spacers from regular
bond letterhead paper. The spacers
should be approximately ten inches long
and one-eighth inch wide. Fold each
one sharply in the middle. This will
then make the spacers approximately
five inches long and .008-inch thick.

DrIVE ScrREW CONE RiM
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Fold the spacers again to make them
“L” shaped, so that they can be placed
in the armature gap without falling in.
The paper spacers must be placed ap-
proximately 120 degrees apart.

When cementing in a replacement
cone, spread an even coat of household
cement over the face of the speaker
frame. Set the cone in place with the
voice coil in the armature gap. The pa-
per spacers will insure proper clearance
for the voice coil on all sides. Tighten
the centering screw and firmly press
down the edges of the cone, so that they
will be cemented securely. Allow the
cement to dry thoroughly and remove
the paper spacers. g

In case the openings in the back of
the speaker cone frame are covered with
black crinoline to keep out dirt and
other foreign matter, it is not necessary
to remove the ‘crinoline in order to re-
move the paper spacers.

With a razor blade or a sharp pen-
knife, slit the crinoline just enough to
permit the paper spacers to pass through
the crinoline. Use long spacers and
thread them through these slits. One
end of the spacers should be in the arm-
ature gap, as shown in Fig. 3, the other
end should protrude through the crino-
line far enough so that the paper spacers
can be withdrawn after the cone is se-
cured in place.

Philco Transitone Service Broadcast
e
Making Electrical Contact
With Aluminum

In making connection to aluminum
some difficulty is involved because of

the high-resistance oxide that forms on
the surface almost immediately upon
exposure to the atmosphere. It is
usually advisable to run a length of bus
bar from one end of the chassis to the
other and ground each end. A self-

Fig. 2 (left) shows how the replace-
ment cone should be applied.

Fig. 3 (right) shows how the voice
coil should be centered in the arma-
ture gap.

tapping screw, similar to the one shown
in the accompanying illustration, can
be used to fasten a loop or lug on the
ends of the bus bar. The holes used
should be slightly smaller than the screw
used to assure a tight fit. '

The surface between the threads and

. the hole is never exposed to the air and

hence forms an uncorroded contact.

Binder for SERVICE

A simple cover for binding the indi-
vidual issues of ‘SERVICE into one vol-

ume may be made in the manner indi-
cated in the accompanying illustration.
Two hard covers slightly larger than the
magazine are cut from cardboard, fibre
or some similar material. On one end
of each a narrow strip, about 14 inch
wide, with holes as indicated, is attached
using a flexible binding tape. A third
section, wide enough to cover the twelve
issues, also has two narrow strips at-
tached.

When the covers are completed holes
should be punched in the individual is-
sues of SERVICE, their position matching
those in the covers. The volume can be
assembled as shown by means of two
large paper clips. The name, SERVICE,
and the volume number can then be
lettered on the outside and end of the
binder.

120° APART
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MALLORY

Replacement Condensers

are Temperature Proof

High temperatures cause no small part of condenser
troubles in the field. Yet hot climates and hotter tem-
peratures under the hoods of motor cars, never bother
condenser performance when the Replacement Con-
denser is Mallory.

Here’s where quality construction a la Mallory really
shows its stuff. Mallory Replacement Condensers are
built to resist condenser troubles caused by high tem-
peratures—such as increased leakage, lowered series
resistance and lower sparking voltage of the electrolyte.
Life tests at room temperatures mean nothing to Mallory.
Every Mallory Replacement Condenser is oven-tested
at 140° Fahrenheit before leaving the plant—as severe
a life test as anyone could devise.

Ability to resist high temperatures is just one of
Mallory’s outstanding features. Surge-proof, Humidity-
proof — with greater efficiency and smaller sizes— with
the famous Mallory Universal Mountings —Mallory
Replacement Condensers offer condenser quality that
you just cannot get elsewhere.

OCTOBER,
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Mallory Universal Replacement Type UR 182—is typical of Mallory Universal Application

P. R. MALLORY & CO., Inc.
Indiana
Cable Address—PELMALLO

Invest 20 Minutes in Reading
and Save Hours in Servicing

Twelve pages of The Mallory Replacement
Condenser Manual (reading time; 20 min-
utes) tell you how to do those tough jobs
with simple, easy effectiveness—Show you
how to use the Mallory Universal Applica-
tion method to gain profits and save time.
If you haven’t received a copy, write us
today and we’ll send you one by return
mail. You cannot afford to be without it.

Service men everywhere are enthusiastic
over Mallory’s help for service men—"gives
me the best service”...“your Condenser
hit the spot”. . .“Your Manuals are splendid
helps”. . .“Highly satisfactory performance”
...Comments like these pour in every day.
Service men everywhere agree that Mallory-
Yaxley parts and Mallory-Yaxley service
give the finest help to service men that ever
has been offered.

Say You Saw It IN SERVICE ) 489
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et acquainted with...

“PINHEAD?” 1iNY-MIKES o

Once again the world's best known maker of quality condensers scores
with the smallest, most practical inexpensive dry electrolytics for uni-
versal use ever offered!

"Pinhead"” Tiny-Mikes are all that the name implies—exceptionally
small units that will fit in the tightest places—reasonably priced—
thoroughly reliable—because they're backed with full Sprague quality
throughout.

Type PTM's are conservatively rated at 525 volts. Actually, however,
they'll take surges as high as 560 to 580 volts. Will not break down.
Sprague humidity-proof sealing and many additional features at no
additional cost. Actual size of 8 mfd. unit is only 2 7/16" long x 3"
wide x | 1/16" high. List 95c, NET 57c. Other units in proportionate
sizes and prices. See them at your jobbers. Ask for Sprague Type PTM.

® O o
X UNIVERSAL MOUNTING FLANGE FREE!

Wherever requested, Sprague supplies FREE the handiest, most prac-
tical mounting flange yet. Mounts condensers properly in the old
chassis holes, whatever their location. For multi-unit replacements, use
the flange with our ST Mounting Strap. Ask your jobber about them.

WRITE FOR THE SPRAGUE CATALOG featuring new, improved con-
denser types—new low prices—important new service and amateur radio
developments. A copy free on request.

SPRAGUE PRODUCTS CO. North Adams, Mass.

Say You Saw It IN SERVICE

" A Condenser for
Every Purpose”

*FUI.I. 600 SURGE VOLTAGE

The 600 Volt rating on Sprague "600" Line
Condensers is conservative. Servicemen them-
selves tell us they stand surges as high as
630 to 670 volts- without failurel

® O o
*BEST FOR P.A. WORK

Have you ever wondered what type of con-
denser to put into a Public Address power
supply or other job that has high resonant
peaks and surges? If so, try famous Sprague
EC (square) or Sprague Type SC Aluminum
Can Type Dry Electrolytics. Both condensers
are unexcelled for such exacting applications.

FNOT A FAILURE IN A
MILLION"

How often have you had open contacts or
intermittent shorts on paper tubulars? You
can eliminate this danger definitely and com-
pletely by the use of Sprague TC Tubulars.
Use them and note the difference!

* MOISTURE CAN'T
GET IN!

Out goes humidity, the most common cause
of condenser failurel ALL Sprague condensers
now have a unique moisture proof protection.
600" Line units with this protection are
printed with a red dot for easy identifica-
tion. Wax impregnation may be all right—
the Sprague moisture-proofing is perfect!

® SERVICE FOR



ments should be repeated several times
to assure greater accuracy.

R-F ALIGNMENT

° ® ®
1400-kc adjustment: Change the ser-

vice oscillator lead from the grid of the
6A8 to the antenna connection. A male

Zenith 6-M-92

The Zenith model 6-M-92 is a 6-tube I —

auto-radio receiver employing a super- f,,_ Tmeries o

heterodyne circuit and metal or metal- - = i

glass tubes. A circuit diagram is given seasm

in Fig. 1 showing the tubes used, their o

functions and the various voltages en-
countered on the socket prongs. These
voltages were measured with a 1000-
ohm-per-volt voltmeter with the ‘input
battery voltage at 6 volts. The volume
control was on maximum and the an-
tenna shorted to the chassis. The total
current consumption at 6 volts is 6 am-
peres. The receiver is designed to cover
the broadcast band from 535 to 1600 ke
and is capable of delivering 1 watt of
audio power with a signal input of only
4 microvolts. The maximum undistorted
power output is 4 watts.

ALIGNMENT PROCEDURE

Connect the output meter across the
primary terminals of the speaker trans-
formex.. The volume control should be
in the maximum position throughout the
alignment procedure. See Fig. 2 for

.

location of trimmers.

Firee
CHOKE

Tun 20,

Fig. |. Chassis view
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trimmer locations.
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I-F ALIGNMENT

Connect the service oscillator to the
control grid of the 6A8 tube and to the

chassis. Set the service oscillator to
252.5 kc. Adjust the i-f transformer
trimmers, starting with the secondary

trimmer on the second i-f transformer
and working towards the primary trim-
mer on the first i-f transformer, for
maximum output, keeping the signal just
readable by means of the attenuator on
the service oscillator. These adjust-

Os¢. PAvvER.

—9"Barrepy Cownecroe.

Delco Remy connector may be used in
making a connection to the antenna lead.
Set the service oscillator at 1400 ke.
Rotate the gang condenser one and one-
fourth turns from the minimum setting.
At the proper position eight teeth on the
tuning gear will be visible past the gear
bracket,

Adjust the oscillator, r-f and antenna
trimmers in that order ‘to the point giv-
ing the greatest output.

600-kc adjustment: Set the service
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AUTO RADIO—continued
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oscillator at 600 kc and rotate the gang
condenser to tune in this signal. Rotate
the gang condenser to and fro past the
sighal, meanwhile adjusting the oscilla-
tor padder condenser until the combina-
tion of adjustments giving the greatest
reading on the output meter is obtained.

Note: The 600-kc adjustment may be
accomplished more simply by using the
“Impact Excitation Generator.” Both
the generator and its uses were com-
pletely described in the September issue
of SERVICE.

Repeat the 1400-kc adjustment.

*

Emerson E-128

The Emerson E-128 is a 6-tube auto-
radio receiver using glass tubes in a
superheterodyne circuit. A complete
circuit diagram is given in Fig. 1 with
the tubes used, their functions and the
various voltages encountered on the
socket prongs shewn on the diagram.
The voltages were measured with a
1000-ohm-per-volt voltmeter from the
points indicated to the chassis. The
volume control was on full and the an-
tenna shorted to the chassis. The bat-
tery voltage was 6.3.

ALIGNMENT PROCEDURE

Before removing the chassis from the
case pull the speakeér plug out of its
socket. The speaker plug should be re-
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Fig. |. Emerson E-128 auto-radio circuit.

placed before the receiver is turned on.
Before removing the chassis from the
case note the locations and positions of
the bonding clamps and braid. These
must be replaced in their original posi-
“tions when the chassis and case are
reassembled.

In some instances sensitivity may be
improved by readjusting the antenna
(rear) trimmer on the variable con-
denser. This adjustment must be made
using the car antenna.

It should be noted that one side of
the speaker field is grounded to the
speaker frame.

A 10-amp fuse is located in a small
tubular holder in the battery lead. To
replace the fuse, remove the cap, insert
the fuse and replace the cap. The fuse
is intended to protect the receiver and
in no case should one larger than 10
amp be used.

The receiver was carefully adjusted
and tested by experts at the factory, and
should reach the customer in perfect
condition. Under no circumstances
should these adjustments be disturbed
unless it is absolutely necessary, as in
the repairing of a damaged set.

I-F ALIGNMENT

To align the intermediate-frequency
transformers, use a good modulated os-

cillator set for 172.5 ke. Rotate the
variable condeunser to the position of
minimum capacity, turn the volume con-
trol on full and ground the antenna.

Connect the test oscillator output be-
tween the grid of the 6A7 tube and
ground. Connect an output meter across
the primary of the speaker transformer,
or across the voice coil. Using the
smallest output from the test oscillator
that will give a definite reading on the
meter, adjust the two i-f transformers
for maximum response. Use a non-
metallic screwdriver if possible.

Repeat the i-f adjustment to assure
greater accuracy.

R-F ALIGNMENT

Couple the test oscillator through a
standard dummy antenna (a 0.0002-mifd
condenser may be substituted) to the
antenna lead and ground of the receiver,
with the variable condenser in the mitni-
mum capacity position. Feed 1530 kc
and adjust the oscillator trimmer (cen-
ter) on the variable condenser for
maximum response. Set the test oscil-
lator to some frequency near 1400 kc
and swing the variable until this signal
is heard. Adjust the antenna and r-f
trimmers (front and rear) on the vari-
able condenser for maximum response.
Reduce the output of the test oscillator
and repeat.

® SERVICE FOR
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PRICE OF

Each Ranger-Examiner Combination puts together
in one case two (2) units of test equipment every
serviceman needs in his everyday work. The sav-
ings effected in design and in using this exclusive
Ranger-Examiner grouping permits offering these
combinations of two Precision Testers at prices you
would normally expect to pay for one.

Each item is precision built throughout by the oldest company
in the service equipment field. Their past contacts with the
trade as well as with every advancement in the field of radio
make them fully acquainted with the
needs of the service profession. From
the standpoint of sheer merit Ranger-
Examiner testers are becoming popular
favorites with radio servicemen.

COMBINATION FREE POINT TESTER AND VOLT-
OHM-MILLIAMMETER—MODEL 640-740

Model 640—Free Point Tester
has five (5) sockets. Panel in-
cludes automatic switeh type
and single action jacks.

Model 740—Volt-Ohm-Milliam-
meter Unit hag a 3" Triplett
Pregision instrument with scale
reading 10 - 50 - 250 - 500 - 1000
A.C. und D.C. volts at 1000
ohms per volt. 1-10-50-250
D.C. ; low _ohms 0-300;
ohms to 250,000 at 1.5
Bheostat adjustment.

high
volts.

Model 640-740 is contained in

the standavd size metal earry-
ing case above described.

Dealer Price....$27.00

ADDITIONAL COMBINATIONS

Using the same standard size metal ecarrying case the following additional combina-
tions may be had; the testers in all casges heing identical with foregoing descriptions
and complete with necessary uaccessories.

Model 540-740—Signal Generator and Velt-Ohm-Milliammeter. .. .. Dealer Price $36.00
Model 440-740—Tube Tester and Volt-Ohm-Milliammeter......... Dealer Price $37.50

DIRECT READING SIGNAL
GENERATOR — MODEL 557

Model 557 has the same
features as described for
Signal Generator Model 540
f except that it is installed
' in a black leatherette
carrying case and is an
integral part of the case.
The five individually calib-
rated coils are nested on
the side as shown, handy
for instant use. The at-
tractive panel is silver and
black.

Dealer Price....$18.00

(&
EXCLUSIVE RANGER-

EXAMINER"® .

DEVELOPMENT

. L XAMINER
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COMBINATION TUBE TESTER AND SIGNAL
GENERATOR—MODEL 440-540

Model 440-540 has the two separate COMPLETE
testers installed in a sturdy metal DEALER
carrying case for shop or field use. PRICE $33.60

Model 440 Tube Tester checks all type tubes. Condition of
tubes is read directly on GOOD-BAD Triplett instrument
scale while load values are applied. Circuit designed to in-
dxcatg inter element‘shorts and leakages. Illuminated dial
A.C. mstrument for line volts adjustment, also shows when
tester is connected to power supply.

Model 340 Signal Generator uses plug-in type coils. Five frequency bands
cover 110-20,000 K.C. All readings are direct and fundamentals. Each
coil is individually calibrated by peaking with trimmer condensers. Ac-
curacy within one per cent (1%) from 110-3000 K.C.—2% for higher fre-

gquencies. Completely phieldpd. Attenuation and stability are outstanding
{eatures.. Complete with coils, two type 30 tubes, batteries and necessary
accessories.

Model 440-540 consists of these two instruments installed in a sturdy metal
case with built-in compartment having “‘snap-on” cover for accessories,
finished in electro black baked enamel, panels in siiver and black. Every
cssential feature is incorporated in these cutstanding instruments. No
extravagance. No added unnecessary cost. To see one—to use one—
means you will be glad to own one.

D.C. POCKET VOLT-OHM-MILLIAMMETER
MODEL 735
L4

Contained in sturdy black molded case
with silver and black panel, rounded
corners. Ranges are 15-150-750 volts;
1.5-15-150 M.A.; 15-1000 low ohmis;
0-100,000 high ohmis at 1.5 volts. Provi-
ston for external batteries to be used
for higher resistance measurements.

Has Triplett D’Arsonval precision in-
strument accurate within 2 per cent.
Selector switch for all ranges. Provides
for all essential D.C. measurement re-
quirements in servicing.

Size is 31/16” x 574" x 24" deep—is
easily carried in the pocket. Handy
for the laboratory.. Complete with bat-
tery, test leads and alligator clips.

Dealer Price ciiiie....$10.80

—w————————-——m‘—-f—’———————j

READRITE METER WORKS i
1017 College St., Bluffton, Ohio ]

Without obligation please send me more information ]

on Ranger-Examiner Combination. ..

NGl v ; o agrmrmm= o o - 5 56 (D ADEEIEC = = 59 59 2 B s oo o 5 B W |
Address TP i P =1
City......... S S SR 1 - £ - PO ]4
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The Stancor Ace The accompanying schematic diagram
shows an amplifier that has dual-channel
input with accommodations for input
devices that require either high- or low-
gain circuits; a built-in power supply
using the latest types of metal tubes,
that meets the requirements as set forth
in the foregoing paragraphs.

An amplifier, to serve present-day
requirements, should be flexible as to
use, as simple and compact as possi-
ble, sturdy and rigid in construction,
and have high gain. The input circuit
should accommodate two individual
channels and provide a wide combina-
tion of input connection, each channel
to operate directly from a crystal, dyna-
mic, or velocity microphone. A low-
gain input circuit for use with line oper- FrREQUENCY RESPONSE
ations such as radio or phonograph is
also necessary. The circuit should be
simple to avoid difficulties that would
arise from a complicated circuit. An
inexpensive, reliable output indicator
would be advantageous.

Following is a description of the am-
plifier and a discussion of its character-
istics.

Frequency discrimination and phase
shift become negligible as a result of
using resistance coupling and triodes in
a pre-amplifier. The transformers are
mounted at such an angle that chassis
currents and stray fields are cancelled

The chassis should be rigid to avoid out. In the grid circuit of the 6F6
erratic operation, particularly in ampli- driver, a tuned circuit is used to raise
fiers of the portable type. It should be low-frequency response without sacrific-
made adaptable for rack-and-panel in- ing the high-frequency response of the
stallation or encasing if for portable use.  amplifier. Fixed bias is accomplished by
The power supply unit should deliver using part of the high voltage to a 6X5
enough energy to supply the field cur- in a voltage doubler circuit and is fil-
rent for one or two large speakers of the tered with two condensers and a high
dynamic type, in addition to the power impedance choke, and it is then fed to
required by the amplifier circuit itself. the grids of the power tubes through the
Approximately 18 watts is enough out- input transformer. The 6F6 tubes draw
put to fulfill average requirements, very little grid current so that the direct

current flowing in the output trans-
former is negligible. The output trans-
former has a proper plate-to-plate impe-
dance when the correct load is applied
to the secondary. The secondary wind-
ing has 500-ohms a-c impedance at 400
cycles and is tapped at 15, 8, and 4 ohms
to accommodate a wide range of
speakers or for a transmission line. It
is large enough that it will carry the
plate current without saturation and
handle the necessary peak power with-
out overloading. The output indicator
uses a 6E5 as a vacuumn-tube voltmeter
connected across a 4-ohm tap of the out-
put transformer.
Power SurrLy

The hum problem has been solved by
using a large power supply unit mounted
so that it induces the least possible
amount of chassis current. Adequate
filtering minimizes the hum output, and
tests have shown the hum level to be as
much as minus 13 db from zero. Such
regulation insures stable, dependable,
high-quality output.

Metal tubes make it possible to build
a high-gain amplifier including the
power supply unit on a compact rigid
chassis. The 6F6 tubes are far more
capable of handling larger amounts of
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PARK YOUR FEET
AFTER 6 P.M. GET THE

HOSE valuable daylight hours were intended for work

—NOT to be wasted in shopping around for parts,
tubes, instruments. Get the “WHOLESALE” habit—utilize
your daylight hours for servicing—a few minutes spent
with the Blue Ribbon Radio Catalog in the evening will
take care of your purchasing! And it’s CHEAPER, too!
It is also easier—for no matter what your requirements,
youll find them in the 1937 BLUE RIBBON RADIO
CATALOG. If it’s radio—you’ll find it here!

ANOTHER WHOLESALE FEATURE

The most complete research department in the country is
maintained by WHOLESALE. Each year we assist
THOUSANDS of our Ham and Servicemen friends in the
solution of their problems. Are you “stuck” with a tough
or unknown circuit? ? ? Let WHOLESALE give you the
“lowdown.” Are you trying to build a new “rig”? Tell your
troubles to WHOLESALE—our “Ham” technicians know
the answer. No matter what your problem—if it’'s RADIO—
go to WHOLESALE RADIO SERVICE CO., INC.

COMPLETE STOCKS

One of the advantages of “Shopping in Your Slippers” is
the completeness of selection provided by the Blue Ribbon
Radio Catalog. No matter what “hard-to-get” part or tube
you want, Wholesale has it! Thousands of Servicers
throughout the United States have learned that ONLY at
Wholesale can full, adequate stocks be found. They know
that year in and year out, it PAYS to buy the “Wholesale”
way—the EASY way—the ECONOMICAL way!

HOOT MON!TIS SMARRT
16 BE THR-RIFTY! SEND

FOR THIS BRAW-BONNY
BOOK - TWILL SAVE YE MONEY

WHOLESALE RADID SERVICE C0.n:

ATLANTA. GA.

430 W.PEACHTREE ST. NW

NEW YORK.NY.

100 SIXTH AVENUE

NEWARK.N.J.
219 CENTRAL AVE.

CHICAGO. ILL. o

901 W.JACKSON BLVD.

BRONX, NY. @
542 E.FOROHAM RD.

OCTOBER,

1936

BLUE RIBBON RADIO
CATALOG, ITS FREE

Only Wholesale Radio Serviee Co., Inc., can promise
TWENTY-FOUR HOUR shipments. This is made
possible by the modern Teletype Communication system
which connects our completely stocked branch ware-
houses. No matter where you are located, this modern
communication system and our large, efficient staff com-
bine to get your order to you SWIFTLY. Why waste
time and transportation expense in ‘‘going to town’'?
Buy your radio requirements the EFFICIENT WAY—
The SWIFT way—the “WHOLESALE"” way. Tuwenty-
four hour shipments are a “Wholesale’” rule!

As the World’s largest distributor of radio
products, we have the advantage of quantity
prices. This advantage is reflected in the
unheard-of low prices which we quote in the
156 page Blue Ribbon Radio Catalog. Over
Ten Thousand Bargains are shown. Bargains
in all brands of parts—bargains in every
type of test equipment—bargains in Publie
Address equipment—bargains in tubes—bar-
gains in “Ham” equipment.

And REMEMBER these startling savings
are on FRESH--STANDARD radio products.
No item is listed in our catalog until it has
been approved by our Laboratories. That is
your assurance of Quality and satisfaction
when you “Buy Wholesale.”
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PUBLIC ADDRESS—continued

power with minimum distortion than
their predecessors, the 42’s. At the pres-
ent time, however, there are no suitable
rectifiers of the metal-tube type to sup-
ply the large amount of plate current, so
two type 5Z4’s are used. The two 5Z4’s
deliver enough rectified current to pro-
vide ample reserve for peak powers, and
for the field supply of 375 volts at 75
mils to take care of one large 5000-ohm
speaker or two large speakers of 2,500
ohms each. It is possible to use a-c
speakers because suitable resistors are
provided-to act as bleeders, thus keeping
the voltage in the amplifier correct.

Tar Tuse LINE-UP

A 6F5 high-impedance, high-gain tri-
ode in the input circuit feeds into a 6C5
with the gain control in the grid of the
6C5, the low-impedance or high-impe-
dance phonograph pickup is fed directly
to this stage. The electronic mixing of
two metal tubes is accomplished more
readily because of a complete isolation
of the.grid circuit brought about by the
complete shielding in metal tubes. The
output of the 6C5 is fed to the grid of
the 6F6 driver through a resistance-
coupled network.

The low-frequency booster circuit
consists. of a high-impedance choke
tuned by a condenser, and a tone control
circuit which controls the amount of
low-frequency voltage that is applied to
the grid. The high frequencies are con-
trolled by the same tone control and
condenser combination; the output of
the 6F6 driver is transformer-coupled to
the grids of the 6F6’s in the class AB

pentode circuit.
L ]

The "Bullet" Microphone

The “Bullet” Microphone is a new
addition to the electrodynamic micro-
phone field. It was designed especially
to provide a high sensitivity in speech
pickup, and an idea of its directional
characteristic, frequency response, size
and appearance may be gained from the
accompanying illustrations.

From the frequency-response curve
it is evident that this unit has been
purposely designed with a rapid atten-
uation in response below 200 cycles.
Since the lower frequencies are not
predominant in speech they have been
eliminated in this microphone to pre-
vent “boominess.” This means that it
is suitable for close talking purposes.
The characteristics of this unit also
eliminate the necessity for employing
wind screens, of obvious advantage in
outdoor pickups.

The “Bullet” has a broadly direc-
tional characteristic for the region in

498

Frequency Characteristics of the
“Bullet” Microphone

front of the microphone, which nieans
that there will be no discrimination in
this area. An attenuation present in
the rear part of the unit reduces the
effective reverberation encountered in
auditoriums and similar locations. This
results in a reduction of feedback and

Fig. 2. The bullet microphone.

other undesirable interferences that
Landicap sound reinforcement installa-
tions. Directional characteristics, how-
ever, are not a limitation, according to
the Transducer Corporation, as this
microphone, when placed with its
mouth toward the ceiling, has uniform

Directional Characteristics of the
B #gyllet* Microphone
60°

nondirectional characteristics over 360°
in the horizontal plane.

This microphone has a sensitivity
equal to that of a high-quality carbon
unit. No batteries or preamplifiers are
required and it can be used at consider-
able distances from its associated ampli-
fier. Due to the relative small amplifi-
cation required, shielded cables are not
essential except in locations where
strong magnetic fields are encountered.

®

HEATING OF VOLTAGE DIVIDERS

(Continued from page 476)
must have suitable resistance. The re-
sistance of wire increases as the cross
sectional area is decreased and is in-
creased as the length is increased. The
heat dissipating ability of the wire,
however, decreases (more or less) as
the cross-section is decreased, but in-
creases as the length is increased.
(Note: The heat dissipating ability of
the wire decreases as the surface is de-
creased, rather than as the cross-section
is decreased.—EpiTor.) To give the
divider the desired resistance and at the
same time without making a divider
that is too bulky to be placed in the re-
ceiver, manufacturers must compromise
in design and use a wire small in di-
ameter to provide sufficient resistance
but having rather limited current-carry-
ing capacity.

TAPERED DIVIDERS

Many manufacturers taper the re-
sistance wire used, using larger di-
ameter in the high-voltage section of
the divider where the high currents are
encountered and smaller wire in the
sections passing less current. This pro-
cedure is satisfactory but presents a cau-
tion in installation to prevent a reversal
of the divider. Reversal would cause
immediate burn out:

Many radio Service Men have the
mistaken idea that as long as the total
power taken from the taps of the volt-
age divider does not exceed the
rated wattage of the divider there
is no danger of excessive heat-
ing. The error of this belief can
be seen when it is shown that this
reasoning would permit the drawing
of a S5-ampere current out of the 1 ohm
of resistance at the high-voltage end of a
25-watt divider. That is considering
an I’'R value of 25 watts, when R =1
ohm I* = 25 or I = 5 amperes.

Therefore, as a conclusion we see that
the amount of power dissipated in a con-
tinuous voltage divider is determined by
the maximum current allowable in any
section of the wire. This current can
be determined as indicated earlier in this
discussion.
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GIVE ME A
CORONET
FOR MY METAL
TUBE SET

I'M REPLACING
GLASS WITH
CORONETS

I NOW... you can get full
Can you sell | % 60Watts from a pairof 6L6’s
GLASS

ALL 4?

Can you meet any cus-
tomer’s demands? You
can with the ARCTURUS

® The latest development of the Jefferson
Engineering Laboratory—the 6L6, in which
the most difficult application of the 6L6
Beam Power Tube has been engineered to
produce a high power, high gain amplifier.

Line! | This Jefferson circuit employs the new
For ARCTURUS gives 6L6 tube in push pull Class AB2 to give a
you ALL 4: the Glass powerful 60-watt output with high power
Tube; the “G” Tube; ‘ Q\\% sensitivity, high efficiency and fidelity.
Coronet —the “perfected S This amplifier is assembled on the con-
Metal Tube”; and the “G” :fentl-onal_]efferson amplifier base,—It’seasy
Coronet for replacing ORWLEE: :
glass tubes. Each is a Get this 6L6 Diagram. You should have
leader in its field—a tube - = this complete circuit along with all the
you can rely on for per- ) necessary data. Just ask for Bulletin PA-12,
formance and generous % —it’s free. Clip the reminder coupon now.
profits. ‘ JEFFERSON ELECTRIC COMPANY,
Bellwood (Suburb of Chicago), Illinois.
The company  that has Canadian Factory: 535 College Street,

pioneered 7 of the 8§

~  Jefferson Electric Company

’ Bellwood, lil.
: Send Bul. PA-12, containing circuit

E dxagram and data on the Jefferson GL6
. F arnphﬁer—free of charge—to

. Toronto, Canada.
fundamental develop- CORONET n
ments in a.c. tubes- - ARC- THE PERFECTED
4-way sales and profit JEFFEHSUN T
set-up! See your Arcturus ransrurmers
Jobber or write today for
profit line.
ARCTURUS RADIO TUBE CO. CORONET
NEWARK, N, J. TO REPLACE
A ﬁ @ ? U R U s Name __. ..
GLASS-"G"
CORONET—The Perfected Metal Address

METAL TUBE
TURUS—alone provides a
full details of this 4-way
OLD GLASS TUBES
RADIO TUBES

City or Town..._. State
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JUIPMENT. ...

Precision Series 600 Electronometer

The series 600 Electronometer pro-
vides complete tube testing facilities as
well as adequate radio set analyses, i.e.,
measurements of volts, ohms, current
and condenser leakages.

Tae CirculT

The complete circuit diagram of the
series 600 is shown in Fig. 1. A single
d’Arsonval type meter is used for emis-
sion indications, line measurement and
set analyses. Three individual scales
are provided on the scale plate. Two
scales with large numerals are employed
for reading of volts, ohms and milli-
amperes. A wide three-colored sector
divided into markings of ‘Replace,”
“Weak” and “Good” is used for tube
merit indication.

A G-10, candelabra base, 1-watt neon
lamp is used for both tube and con-
denser leakage tests. The instrument
employs individual 4, 5, 6, combination
7 and two octal-prong sockets. All tube
analyses, i.e., hot cathode leakage, hot

neon short and tube merit tests are ob-
tained from any one of the required
sockets. A tube need not be shifted to
complete the tests.

There are two caps (connected with
flexible wires) which will accomodate
the top caps of both octal and non-octal
type tubes. Either of these connector
caps is attached to tubes requiring same
while tests are made.

The filament control is used to obtain
the correct filament voltage for the tube
under test. This control may be set
to any one of eleven positions (num-
bered from 1 to 11). These correspond
to filament voltages ranging from 1.5 to
30 volts with No. 11 open. Proper fila-
ment setting for each tube is indicated
on a chart supplied with each instru-
ment.

TuBE ANALYZING FEATURES

A summary of the tube testing fea-
tures provided in the 600 Electron-
ometer follows: hot cathode leakage
test; hot (neon) inter-element short
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Precision series 600 Electronometer circuit.

test; rated load for each tube test; com-
plete free point tube analyses, provid-
ing for future tube releases; individual
tests for each section of multi-sectional
tubes without changing the socket; a
pilot light on-off indicator.

PiNTJACKS

Fourteen pinjacks are incorporated on
the instrument panel. Five of these are
used to obtain all voltage measurements
on d-c circuits. For these readings the
“Ext” control should be at the position
marked “D-C Volts.” Five pinjacks
are used for obtaining resistance read-
ings with the “Ext” control in the
“Ohms” position. Two polarized pin-
jacks marked “Ma” make three direct-
current ranges available with the “Ext”
control in the respective positions.
Through the use of these pinjacks and
the current ranges mentioned measure-
ment of current leakage in electrolytic
condensers can be obtained. The voltage
necessary to accomplish this imeasure-
ment is taken from the radio receiver
whose condensers are under test. Two
additional pinjacks marked “Cond Test”
are for use in measuring the leakage of
paper condensers and for continuity test-
ing.

INSTRUMENT PANEL CONTROLS

The control marked “Load-Ext” is di-
vided into two sections. The upper
(Load) section is used for tube analyses
and the lower (Ext) section is used for
set analyses.

The “Ioad” section, divided into six
contact positions, is used to select the
proper load for each group of tubes,
thus assuring that damage to the tube
will not occur by drawing excessive
emission from the filament. At the
same time sufficient current is delivered
by the power tubes to show up poor
cathode structure under heavy load con-
ditions. This method of load selection
also eliminates the necessity of a multi-
plicity of switches. Proper load setting
for each tube is indicated on a chart
supplied with each instrument.

The “Ext” section of this control
switch is also divided into six contact
positions. Three positions are used to
select the 1, 10 and 100 ranges obtain-
able through two polarized pinjacks. The
“ohms” position completes the circuit
for four voltage ranges available at
terminal pinjacks. The “Cond Test”
position enables the checking of leak-
ages in paper condensers through the
use of two terminal pinjacks marked
accordingly.

The “Shunt Control” is a dual po-
tentiometer. When tube analvses are
taken this control functions as a variable
meter shunt enabling the setting of cali-
bration limits for all tubes as noted on
the tube chart. When ohmmeter ranges
are employed, it also functions as a vari-
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Free! SUPREME
SERVICE INSTRUMENTS

‘ New Models!
FLASH! EXTRA! New Offers!

TIME PAYMENTS
ON DEPOSITS! WITH

Service experts! Get many latest
type service instruments for only NA I Io N AI
a few dollars down and t.un:c[a\I pa_(yI~

ments on the initial low
deposit. Remember—deposits are re-
funded when tube purchases are
complete! Get the equipment you
need, get it now, the sensational
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for details!
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When you fall asleep, dead to the world
from fatigue, trying to dope out how in
blazes you’re going to get all those dizzy
connections right on that new analyzer
...take it easy ... CENTRALAB’S
new SELECTOR SWITCH KIT, with
thousands of combinations will AL-

Yes — FREE — The N. U. Way

WAYS solve your problem. The National Union Way makes the purchase of National Union
- ) R radio tubes doubly profitable, Besides full protection on the highest
See your JObber today_ quality radio tubes, each National Union tube purchased helps to
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Replacements coats, display signs. ectc. All items absolutely free the National

Union Way. Get full details.
ABOUT NATIONAL UNION RADIO TUBES

National Union manufactures a complete line of radio tubes in
glass, metal and G-type. Nationa] Union’s high guality has made
them. the outstanding favorite in the radio service profession. All
sales policies have been formulated with the idea of making
National Union radio tubes the ideal replacement tube for the radio
dealer. This has been backed up with a selling program that
means real support and help to the wide-awake dealer. Dealers and

MILWAUKEE, WIS. jobbers handling National Union radio tubes are the leaders in
repair parts and service.
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TEST EQUIPMENT—continued

able meter shunt for “ohms adjustment.”

The “Line Adjustment” control is
used to adjust the line voltage by bring-
ing the meter pointer to the center of
the scale plate marked “Line Check.”
This control is the heavy-duty wire-
wound potentiometer.

The switches lettered “A-B-C-D-E-T7-
G” are employed to give a complete
free point tube analyses system. Each
of these switches is connected to
corresponding prong positions of the
sockets permitting an arrangement
whereby any combination of electrodes
desired may be connected into the cir-
cuit to obtain complete tests of various
tube element arrangements regardless
of electrode pin positions. This method
affords a means of flexibility for future
tube releases.

The manipulation of these lettered
switches serves a three-fold purpose: to
obtain hot cathode leakage tests; hot
inter-electrode neon short tests and to
obtain tube merit indications.

The tube merit test button, when de-
pressed, completes the circuit for an
indication on the meter.

SET ANALYSES FEATURES

In addition to the tube testing fea-
tures the series 600 Electronometer has
the following set analyses features: four
voltmeter ranges for d-c measurements,
at 1000-ohms-per-volt, with full-scale

readings of 10, 100, 500 and 1000 volts;
three ohmmeter ranges are available
with a self-contained supply and full-
scale readings of 2500, 250,000 and
2,500,000 ohms, allowing measurements
as small as 35 ohm; three direct-current
ranges with full-scale readings 1, 10, and
100 ma; provision for measuring elec-
trolytic condenser leakage and additional
neon tube condenser and continuity
tests.

If difficulty is experienced in regard
to the proper operation of the instru-
ment the 01A type tube found on the
underside of the tester panel should be
replaced. This tube is used to rectify
the a-c in making line voltage measure-
ments. A defective 01A tube will pre-
vent the obtaining of a proper line volt-
age indication or adjustment.

®

Weston 665 Selective Analyzer

Of importance to every Service Man
is the low obsolescence of the model
665 which lies in the fact that its read-
ings are all in terms of fundamentals—
volts, milliamperes and ohms. When
used with the model 666 selector the
combination becomes a complete selec-
tive analyzer. When new tube bases
are developed the 665 requires only an
inexpensive addition to the selector set
and the selective analyzer is right up
to the minute.
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Fig. 1. Weston 665 Analyzer circuit.
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Fig. 2. Weston 665 Analyzer.

In the circuit diagram shown, called
type 2, the ranges are brought out to
separate pinjacks. Another instrument,
called type 1, is available wherein a
rotary switch is used for range selec-
tion.

VOLTAGE AND CURRENT RANGES

The Weston 665 analyzer is built
around a standard d’Arsonval movement
type 301 meter with an internal re-
sistance of 125 ohms and an initial
sensitivity of 400 microamperes. Ten
voltage ranges are provided both for
a-c and d-c at 1000-ohms-per-volt.
These are from 0 to 1, 2.5, 5, 10, 25, 50,
100, 250, 500 and 1000 wvolts. Re-
sistances from 1 ohm to 1 megohm can
be conveniently measured on the four
scales provided. Direct-current read-
ings can be made on ten ranges which
provide full-scale readings of from 1 to
1000 ma.

FEATURES

A grid shift test can be made, through
the use of the selective analyzer, on
tubes requiring either a low- or high-
bias. Through the use of the model
666, type 2, capacity unit, microfarads
can be read directly on the 665 scale.
A bridge type copper-oxide rectifier is
used to obtain the a-c readings. All re-
sistance spools have an accuracy within
7 of 1 percent. Three separate scales
are provided to improve the accuracy of
low-range a-c measurements.

Fixed Crysfal Tester

A fixed crystal in series with one lead
of a pair of headphones and a pair of
test prods enables hearing of the signal,
if it is getting as far as the circuit
tested. The test prods should be con-
nected from grid to filament or from
grid to cathode of the particular stage
tested. RCA Service Tip File.

®* SERVICE FOR



so it’s right; ,

UTAH PARTS have been se-
lected as original equipment
for over 3,000,000 radios

UTAH PARTS ARE RIGHT-

Because they are quality built—

Because they are of superior design—

Because their cost is extremely moderate commen-
surate with their quality—

Because they are of precision manufacture through-
out—

Because the Utah line is complete—

Because of Utah's 15 years of radio parts manu-
facturing experience—

For all these reasons manufacturers and service men alike
prefer Utah radio parts. The switch shown here is one of
the hundreds of Utah parts designed to meet your exact
requirements.

INSIST ON UTAH!

® Vibrators ® Transformers ® Chokes ® Volume Controls
® Speakers ® Resistors ® Plugs ® Jacks ® Jack Switches
® Push Button Switches.

UTAH RADIO PRODUCTS CO.
L =er S R cE R

ORLEANS STREET, CHICAGO, U. S. A.
MR eSSt e e e et

15 YEARS OF LEADERSHIP

OCTOBER, 1936 ®

.o+ IS Zpe0%2
THAN HALF
the SERVICE
BATTLE!

® When you know what's
wrong, it's certainly twice
as easy to fix it. Isn't that
right? And when your cus-
tomer sees you making a
swift, sure, businesslike
check-up of his radio with
precision equipment like
this new Bendix DayRad
Series "200" Tester, his
confidence in you goes up
at once. That's right too,
isn't it?

Well! What bigger assets
can you have in a radio ser-
vice business than fast,
sure-fire trouble-shooting,
quick repair and plenty of
customer-confidence?

EXCLUSIVE SAFETY
TUBE-INDEX DIAL

Eliminates Blown-out Tubes/
Simply turn dial to the tube
you're testing, set the test cir-
cuits to proper current-poten-
tial readings, and don't worry!

Spaces for entering new tube-

need — i
YOTI e everyd radio values as they come on the
service man needs — a market.

Bendix DayRad Radio * * *
Tube and Set Tester. Tests
both household and auto
radios. It's easy to use,
sturdily built to stand tot-
ing around, good-looking.
And Bendix sells it to re-
sponsible Radio Service
Shops on very easy terms,
s0 it's easy to buy! Send
the coupon for full details.

A turn of the switch transforms
the 200" into a sensitive volt-
ohmmeter.
Reads AC voltages from O to 1250
Reads DC voltages from O to 1250
Reads Milliamperes from O to 1250
Reads Ohms from O to 30,000
Reads Ohms from 0 to 300,000
Reads Ohms from O to 3,000,000
Reads Amperes from O to 25
(All ranges to an accuracy of 2%
plus or minus

BENDIX PRODUCTS CORPORATION,
401 Bendix Drive, Dept. 32, South Bend, Ind.

Send me complete information regarding your new Bendix DayRad
Series ‘200" Testing Unit, also your new catalog of Bendix DayRad Radio
Service Instruments.

Street

City. S State
My Jobber’s Name.
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RECEIVER CASE HISTORIES

Brunswick 15

Oscillation: Oscillation often results
from poor contacts on the tuning con-
denser rotor. Since these are practically
inaccessible on this model it is advisable
to drill a hole large enough to accom-
modate the end of a screw-driver
through the chassis and condenser drum
in line with the screws holding the

wiper contacts. Clean, tighten or re-
place.
H. H. Schock
)
Edison R-7

Plate woltages low or missing; bleeder
charred: This is caused by leaky or
shorted r-f by-pass condensers located
in one of the oblong cans to the rear of
the chassis. A good quality tubular may
be used to replace the defective unit
which must be disconnected from the
circuit; value, 0.25 mfd.
E.J. Bancroft

[ ]
Ford Philco Auto Set

Installation: To install these models in
cars other than the Ford. When in-

B/ade ==,

Blade
in
place

i

stalling on the fire-wall of other makes
of cars, the volume control and switch
cable will usually be found too short,
while the dial drive shaft is almost
always sufficiently long. Obtain a Philco
part number 288354 flexible shaft,
which is the same as the drive shaft in
the original set. The new shaft is pre-
pared as shown in the sketch, by drilling
a 1/16-inch hole through the brass fer-
rule, and inserting a piece of 16 gauge
steel in the slot. A nail cut to the
proper length is used for a rivet for
fastening the blade just made.

E. M. Prentke

®

Grunow 5 G
Distortion: This applies to any radio
chassis using coupling capacitor hetween
75 and 42 or similar tubes. I find these
go out on even fairly new sets. Avoid
further trouble by using a good quality
high-voltage capacitor.

E. J. Bancroft
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Grunow 700-800 Series

Frying noise: There is a wide range of
this trouble in these models which have
been in constant service. The {frying
noise may be due to bad resistors, ca-
pacitors and last the frying and crack-
ling may be caused from the secondary
windings of the power transformer
which may have a slight leakage be-
tween the windings.
E. J. Bancroft
- °

Kolster K60

Distortion: Distortion in this model is
frequently caused by a leaky or defec-
tive coupling condenser (C9) in the 47
grid circuit. Since a very high quality
condenser is required for this position
in the receiver, it is advisable to re-
place it if its terminal resistance shows
any visable reading (should read over
100 megohms). Sometimes a leaky grid
filter by-pass (BC7) causes distortion.

H.H. Schock
®

Kolster K90

Slow avc action: The avc action on this
model has a long time constant. The
time condenser (BCS5) connected be-
tween the cathode and the secondary of
the first i-f can be decreased from its
present value (0.1 mfd) to 0.02 mid
to remedy the difficulty.

H.H. Schock

[ ]
Kolster K130, K140

Neon beacon tnoperative: This is often
caused by insufficient plate voltage due
to the deterioration of the electrolytic
condensers. It is -advisable to replace
all the filter condensers in these cases.
H.H.Schock
.
Lyric A-65

Shift in screen wvoltage: The large 2-

watt 15,000-chm resistor (color coded)
and the 10,000-ohm blue resistors usu-
ally drop to 5,000 ohms or less. Re-
placement with high-grade units is in-
dicated.

These receivers have low audio gain
and are critical to align.

Francis C. W olven

Majestic 20

Inoperative: Check oscillator plate volt-
age. The absence of this voltage is
caused by an open plate winding on the

oscillator coil. Replace entire coil.
J. E. Steoger
Nore: This was incorrectly listed as

Majestic 70 in the August issue.—EDITOR.
°

Motorola 50

Service change: A change in the mount-
ing of the electrolytic condenser has
been made in this model.

Previous to this change the electro-
lytic condenser was equipped with a
stud in the bottom of its can and was
mounted with this stud to the chassis
plate adjacent to the power transformer.
In the new electrolytic this stud is elimi-
nated and the condenser is mounted as
shown in the accompanying illustration.
In the future all orders for replacement
electrolytics for the model 30 will be
filled with the new type, part No. 2398.
These will be equipped with the special
bracket, part No. 2397, for your con-
venience in replacing the previous type
unit. Therefore, when replacing con-
denser, part No. 2317, with the later
type, part No. 2398, remove the old
mounting bracket and install the new
unit as shown.

Electrical connections should be made
as shown in the schematic diagram.

Galvin Mfg. Co.

REMOVE OLD BRACKET

-MOOEL FFO £LEC Teo
_LY_ELC_IL TER CO,
DENSER 2598

%5 AcHET PERT.
“SER 2327

Motorola 50 electrolytic mounting and circuit.
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YOU’'LL NEED
THIS BOOK!

The New 1936-37 Edition of the Sylvania Service
Booklet Can Bring You New Profits!

There will be more automobile radios installed this winter
than ever before. More cars will come from the factories
equipped with radios than ever before. A new source of
business and profits is opening up before your eyes! Will you
be prepared to meet it?

You can be prepared with this new Sylvania Service Booklet!
Here are just a few of the features:

Elimination of motor interference for every make of 1936 car
... Tube complement chart for practically all models of au-
tomobile radio sets, with |.F. peak frequencies . . . Set and
Antenna installation hints . . . Power supply hints, etc. These
and hundreds of other problems you will meet in auto-radio
installation and servicing are covered in this amazing book.

And this book is absolutely free! Just fill out the coupon
below and mail it NOW. You will receive your free copy of
this valuable book within a few days.

Hygrade Sylvania Corporation, makers of Sylvania Radio
Tubes and Hygrade Lamps. Factories at Emporium, Pa.;
Salem, Mass.; and St. Mary's, Pa.

SYLVANIA

HYGRADE SYLVANIA CORPORATION S-106
Emporium, Pa.

Please send without obligation your new service book, ‘‘Auto-Radio
Installation and Servicing.”

Experimenter [ Amateur ] (OF 1 | ISt S
Serviceman 7] Employed by dealer [J Independent [

Member Service Organization. ..

Name .. S RS WY T TR - Rl S s R
Address .. ... A P s ans T Y G - BT
City .. e e . ... .. State

Name of jobber... .

AlAATESS— 35 7575 & v awe TAWATT THE DI S I « A & A G T T A AR

We have entirely discarded the idea that a
Public Address system must be built for
PERFORMANCE ONLY. The 1937 CLARION
line is a full year ahead in engineering fea-
tures — and, in addition, it is STYLED to
SELL.

The layman who buys a Public Address
System from you will be influenced by the
APPEARANCE of the CLARION job you
show him—he will be SOLD on its superior
performance. He will STAY SOLD because
of the finest engineering features in any P. A.
line available today.

And remember — CLARION policy protects
the Sound Engineer! Only franchised jobbers
handle CLARION equipment—list prices are
rigidly maintained for your protection. See
your jobber. Take a look at the CLARION
line. Hear it perform and you’ll know why
CLARION merchandise is sure to make
MORE MONEY for you than ever before!

Write to Dept. K-15 for complete information.

TRANSFORMER CORPORATION OF AMERICA

69 WOOSTER ST., NEW YORK, N.Y. [ & = 2

OCTOBER, 1936 = Say You Saw It In Service




RECEIVER CASE HISTORIES—continued

Patterson 8-Tube Model

Distortion : Distortion in this model is

often caused by a defective resistor in

the cathode of the 27 detector tube.
E.J. Bancroft

Patterson 7-Tube Model

Low wolume: The i-f transformers in
this model contribute largely to the
gradual loss of volume. Replacement
with new i-f’s of high quality will re-
store the original pep. Realignment is

necessary, of course.
E.J. Bancroft

Philco 60, 610
Distortion: Distortion in this and other
models is often caused by a defective
coupling condenser between the 75 de-
tector plate and the grid of the 42 tubes.
The condenser used in this position
should have a terminal resistance of
over 100 megohms when tested on a
voltage of not less than 400. Replace if
its reading is less; value 0.015 mifd.

G.W. Hester

@

Philco 89
Fading : Fading in this model is some-
times caused by a defective oscillator
coil. Check both the overall resistance
of each winding as well as the resistance
between windings.

E.J. Bauncroft

Philco 118
Low wvolume : This is often caused by a
high resistance leak across the trimmer
of the r-f tuning section. Replacement
is indicated.

G. W. Hester

RCA-Victor 121

Set dead Dbut some static coming
through: Every indication of oscillator
not working. No plate voltage on oscil-
lator section of oscillator-first detector.
R-6, a 30,000-ohm, 1-watt unit near the
oscillator padding condenser, is very
hot. C-22, a 4-mfd scction in the filter
pack, is shorted.
Francis C. Wolven

RCA 140, 141, 14IE, 240

Fuzzy tone: If the tone is fuzzy try
changing the 53 tube; a tube tester will
not show the defect. A defective 2A7
will cause lack of sensitivity and possi-

bly some huin.
E. J. Bancroft
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RCA 211

Distortion: Tone starting to distort
often times just a squawk coming from
the speaker. Check electrolytic C-26 for
partial or complete short.

E.J. Baucroft

o

RCA 224
Low 80 filament voltage, low platc volt-
age: Check for-high resistance 80 fila-
ment winding. Replace power trans-
former in these cases.
Temporary dgstortion: During the dis-
tortion period a high milliampere drain
will be noted for the output tube. Volt-
ages not affected materially. This is
caused by a partial short of condenser
C-40.

E. J. Bancroft

®
RCA Metal-Tube Chassis
Power transformer overheats: Test

shows a definite voltage (d-c) between
the 6.3-volt filament and the chassis.
This is caused by a short between the
high-voltage and filament windings. Re-
placement is indicated.

E.J. Bancroft
®

RCA-Victor T-8-18 (Magic Eye)

Noise, low volume or set dead : If power
stage clicks when tube is removed and
the first a-f stage (6F5) appears dead,
check plate voltage on same. Trouble
is prebably a leaky or shorted by-pass
condenser. Use a mica condenser capa-
ble of handling the voltage, some will
not.
Francis C. Wolven

Stewart Warner

Oscillation: Check r-f and i-f cathode
by-pass condensers and replace if neces-
sary. Realign.

Poor tone: Replace audio coupling con-
denser with one of high quality and
high terminal resistance.

Poor towne at low wolwne setting: Re-
place limiting resistor connected be-
tween the volume control and B+ with
a 100,000-ohm resistor. This should
improve control.

William Sollis

Stewart Warner with Short Wave
Converter
Weak : Replace the 25,000-ohm resistor
connected from B+ to the 2-mfd con-
denser with a good 2-watt resistor of
the same value. Check the Z-mfd con-
denser for leakage replacing if neces-
sary.

William Sollis

Stewart Warner 950

Defictive volume control: The screen
voltage which is controlled by the vol-
ume control is bled through a 20,000-
ohm, Z-watt resistor. The resistor may
gradually drop in value and cause the
control to burn out. When replacing
the control check the resistor as well.

RCA Service Tip File

®
Wells Gardner 2CM
Adding 6ES5 to the 2CM series: A 6ES

may be added to these models as indi-
cated in the accompanying diagrams.

e A
Section
T T Ry
__08 9
1 Meg. .2Watt

Ar

&
[~

) #1 Speaker socket
( Botforn view)

\ #2 Speaker socket
j ( Bottomn view) -

Heavy lines Wiring added
2nd. Int. Section
10 ‘\? 2
3% .

S

Wiring added
------- Wiring removed

The added resistors are indicated with
their values and power rating.

When the 6E5 is used in conjunction
with the 2CM receiver the receiver be-
comes a series 3A by virtue of the addi-
tion of one more tube.

°
Zenith 62

Low wolume: Set often goes entirely
out of alignment all over the band due
to warping of die castings in the tun-
ing condenser. It is generally impos-
sible to obtain perfect alignment again,
so try for best general results. Oscil-
lation around lower end of dial is nor-
mal and should cause no concern as
long as it may be checked with the
volume control.
Francis C. Wolven

e SERVICE FOR



Block That Line!

Keep power line inter-
ference away from your
radio with a Filtercon!

A new CONTINENTAL Carbon main line noise
Filtercon, designed to be installed on your supply line
at the fuse panel, blocks power line interference before

" it can spread through the house wiring. This Filtercon,
F1005DH, is a heavy-duty inductive and capacitative
filter, rated to carry 10 amperes at 110 or 220 volts.
In addition to its use as a main line filter it is suitable
for blocking noise of large household or store electrical
equipment. List price is $5.00.

Available from CONTINENTAL Carbon Jobbers.
Send for Resistor and Filtercon Bulletin 104-A.

CONTINENTAL CARBOX Inc.

13912 Lorain Ave., Cleveland, Ohio

Toronto, Canada

HORDARSON'S
BIG 1937 Radio Serv-
icing Guide. Here are
a few features which
make this new — pro-
fusely illustrated
guide, the Biggest
Bargain you have
seen. 32 pages of
tested ideas and suggestions. How to build a
direct reading voltmeter. 4 pages of truly worth-
while auto installation hints. Hundreds of ideas—
suggestions and helpful articles. Buy your copy
from your parts distributor or write direct to the
factory teday. Only 15¢ post paid.

FREE — NEW FALL CATALOGS — FREE

Catalog No. 400—Complete line of Thordarson Trans-
formers.
Catalog No. 500—Tru-Fidelity by THORDARSON.

THORDARSON ELECTRIC MFG. CO.

500 W. HURON ST., CHICAGO, ILL.

‘ pemdnc{ ”powet éy ﬂotc{auon”
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Sound Schematic of Amplifier
PA-417C

» CRYSTAL
MICROPHONE

in Combination Floor
and Banquet Stand

e 2-12" P. M.

SPEAKERS
in Biased Cut Case

e ONLY TWO
CASES TO

CARRY

Microphone, Ampli-
fier and Stand go in
one case; Speakers
in the other case.

3%

Model PA-417C is the very latest design in portable
sound systems. The crystal microphone is the new
directional type with 25 ft. of rubber covered
shielded cable. The microphone floor stand is the
full size. When demounted it packs in same case
with amplifier and microphone. Weight—41 Ibs.

System is equipped with heavy permanent magnet
speakers mounted in acoustically correct bias cuf
carrying case. Speakers can be placed on platform
or hooked on wall. Total weight—211/, Ibs.

Tubes, cables and all necessary accessories furnished
with system, Very moderate price. Write for cata-
logue giving complete details or see your local

jobber.

STRICT DEALER POLICY
FULLY LICENSED
TIME PAYMENT PLAN

WEBSTER-CHICAGO __I
Section 0-5, 3825 W. Lake St., Chicago, Il
[ Please send me more information on Model PA-417C.

|
|
| am also interested in sound systems for Rentals [7; l
Portables [: Fixed Systems [: Lower Power []; High I
Power [; Institutional Systems [; Hotels [J; Schools [J; |
Inter:Office Communicating Systems [J; Factory Call Systems []. |
1

|

|
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EWS . ..

INSTITUTE OF RADIO SERVICE MEN REPORTS

New York Trade Show

The radio industry show sponsored by
the Institute of Radio Service Men, at
the Hotel Pennsylvania, New York City,
September 18 to 20, attained a new high
in attendance, number of exhibitors and
interest.

The Pennsylvania offered space only
for the seventy-four exhibition booths oc-
cupied. Not an inch of space was wasted.
Apparatus and parts sales were brisk and
in substantial amounts.

The industry attraction brought men
from Canada and from the west coast.
Service Men, engineers, jobbers, manu-
facturers, as well as Leslie Muter of Chi-
cago, president of the Radio Manufacturers
Association, attended the Show. Bond
Geddes, RMA’s executive vice-president
and several directors were also present for
some of the show sessions.

Everv effort is being expended by the
IRSM to make the Cleveland Trade Show,
to be held November 1 and 2 at the Hotel
Cleveland, as great a success.

Arrangements for the next big show,
to be held in Chicago in the spring of
1937, are already being made and the
event promises to be “greater than ever.”

The 1937 Trade Show

The 1937 National Radio Industry Trade
Show will be held at the Hotel Sherman
in Chicago, April 2-3-4. As in all past
events of this kind, conducted by the
IRSM, everyone connected with or inter-
ested in radio in any manner will be
cordially invited, and those who have par-
ticipated in the trade shows during the
past four years are already making prepa-
rations for the affair.

An announcement sent to the trade re-
cently brought forth advance reservations
for space, which coupled with those that
had been made as early as the last Chi-
cago Show, already indicates that the 1937
Industry Trade Show may surpass those
of other years.

Arrangements are being made to expand
upon the activities at the Show and during
the Convention held at the same time.

Preliminary arrangements have been
made for at least two other .organizations
in the radio industry to hold their na-
tional conventions concurrently with the
events next April. There is a possibility
that a third may join the list.

1f such is the case, there will be as-
sembled at the Hotel Sherman at that
time the representatives of all the units who
manifest interest in the service and sale
of radio parts, accessories and other elec-
tronic devices.

There is plenty of time now to lay plans
to be among those present at the 1937
National Radio Industry Trade Show.

Ken Hathawav, Exec. Sec.

Cleveland Chapter

Two important meetings were held by
the Cleveland Chapter of the IRSM dur-
ing September.
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On September 9, we were favored with
the presence of Mr. Wilson, factory serv-
ice manager for Zenith. He covered the
complete service data for the Zenith 1937
line.

Winteradio, Inc, one of our local dis-
tributors in conjunction with Hygrade
Sylvania arranged a grand get-together
at which Mr. Walter Jones, radio en-
gineer extraordinary, spent two hours on
the subject of tubes and oscillators. Two
hundred and sixty-five Service Men and
amateurs turned out for the meeting.

Right now we’re in the midst of plans
for the Fourth Annual Cleveland IRSM
Radio Trade Show. At this writing the
show is completely sold out-—not one of
the 39 booths is available. Mr. Clark
Quinn of the technical committee has
worked out a number of trick displays
which will undoubtedly please the gang.
The show is scheduled for Sunday and
Monday, November 1 and 2 at the Hotel
Cleveland. Don’t miss it!

L. Vangunten, Secretary.

.Cleveland Trade Show

The wvisitors to the Cleveland Trade
Show, to be held Sunday and Monday,
November 1 and 2, at the Hotel Cleveland,
will be amply repaid for their time by
the many featured attractions. Outstand-
ing among these are the Wirephoto Demon-
stration (both transmission and reception)
given by the Acme News Service through
the courtesy of N.E.A. Service; the RCA
Victor Service Schooi fall series: body
capacity controlled drinking fountain and
the automatic attendance counter. During
the Trade Show the following program
will be presented:

Sunday, November 1

11:00 A.M.-1:30 P.M.
Registration.

1:30 P.M.

“Noise Reducing Antennas.” bv Robert
G. Herzog, editor of SErvice Magazine,
New York City.

3:00 P.M.

f‘Test AInstruments,” by Floyd Wenger,
chief engineer of Triplett Electrical Instru-
ment Co., Bluffton, Ohio.

4:30 P.M.

“Super-sensitive Instruments for Service
Work,” bv O. J. Morelock, Weston Elec-
trical Instrument Co., Newark, N. 7.

6:00 P.M.
Annual Radio Banquet.
7:00 P.M.

Convention Address by Chairman A. J.
Theriault, Cleveland TRSM.

7:15 P.M.

Wirephoto
News Service.

9:30 P.M.
Speaker and subject to be announced.

Demonstration by Acme

Monday, November 2
11:00 AM.-1:00 P.M,
Registration.
1:00 P.M.-5:00 P.M.
Subjects and speakers to be announced.
6:00 P.M.
Wirephoto
News Service.
7:15 P.M.

“Trouble Shooting with Cathode-Ray
Equipment,” by Walter Weiss, engineer,
Hickok Electrical Instrument Co., Cleve-
land, Ohio.

9:30 P.M.

RCA Service School, second of the fall
series, by P. U. Smith, special engineering
representative, RCA Victor Co., Camden,
. J., through the courtesy of the Moock
Electric Co., Cleveland, Ohio.

11:45 P.M.

Show closes.

Demonstration by Acme

Newark Chapter

Meetings of the Newark Chapter of the
IRSM take place regularly the second and
fourth Tuesday of each month at the Hotel
Douglas in Newark, N. J.

It is aim of the chairman, N. V. Ro-
tolo, and of the program comrittee to pre-
sent an interesting speaker for each meet-
ing.

°

RADIO TECHNICIANS GUILD

The last time we saw Jimmie Stine he
looked as though he needed medical assist-
ance. Has she set the date, Jim?

Wonder why Mr. Hodgdon didn’t show
up at the last meeting. We think that you
would have enjoyed the talk Bob Herzog
of SERVICE magazine gave at that meeting,
Hodge, ole kid.

Sh, sh! Here’s some real dirt: Nick
Baratta has to get the wife’s permission
to go to the R.T.G. meetings. (Who
doesn’t >—EprTor.) After the outing we
don’t blame her.

Don’t forget the October meeting, boys.
The time has come for the nomination of
new candidates for office. (Election in No-
vember, installation in December.)

We have been wondering why Jim Ryan
of Fall River has been so quiet lately.
We'll pay the postage, Jim, ole sock.

Bliss Corless seemed to be enrapt in Mr.
Herzog’s discussion, but the competition
from the rear was too much for him.

The nominations for offices take place
at the coming meeting and 100 percent
turnout is expected.

George W. Feldman, Secy.

RADIO SERVICEMEN'S ASSN.,
OF PITTSBURGH

The Radio Servicemen’s Association of
Pittsburgh, Pa., are making a drive for
members. Service Men in the neighbor-
hood who may be interested in joining the
organization may communicate with Mr.
William Irlam, 514 Station St, Wil-
merding, Pa.

* SERVICE FOR



LENZ RADIO WIRE PRODUCTS

A complete line of
wires and cables for
radio installation and
replacement purposes.
Conveniently  packed
in atractive packages

and on spools.

A Partial List

of LENZ PRODUCTS

Auto radio cable.

Microphone cable.

Short Wave lead-in.

Shielded wires and cables.
Speaker and head set cords.
Battery and speaker extension

Write for latest illustrated catalog No. 23

LENZ ELECTRIC MFG. GOMPARY

1751 North Western Avenue, Chicago, lil.

cable.

wire.
Ground wire.

Indoor aerial.

Since 1904

Flexible rubber covered lead-in

Shielded low capacity cable.
Crystal microphone cable.
Transmission lines.
Push-back wire.

7 BRUSH ' Y /aée’u'ca/ |

MICROPHONE ™

D A specially designed, general purpose microphone
{or remote pickup,P. A.” and commercial interstation
transmission work. Low in price...but built to Brush’s
traditionally high mechanical and electrical standards.
'Wide frequency response. Non-directional. No dia-
phragms. No distortion from close speaking. Trouble-
free operation. No button current and no input
transformer to cause hum. Beautifully finished in dull
chromium. Size only 2% inches in. diameter. Weight
5 oz. Output level minus 66 D. B. Locking type plug
and socket connector for either suspension or stand
mounting furnished at no extra cost. Full details, Data
Sheet No. 13. Free. Send for one.

BRUSH ,f/a'e/
fi“‘j MICROPHONE

|

# For after dinner and convention speakers, lecturery,
etc. Gives great mobility—the smallest, lightest micra-
phone on the market. Size 1% x 114 x 35. Weight with
coat attachment less than 1 oz. Special internal con-
struction and rubber jacketed outer case insures quiet
operation. No interference from breathing noises, etc.
Typical Brush sound cell response and trouble-free
operation. Details on request.

DEVELOPMENT
COMPANY

CLEVELAND, O.

1882 E. 40th St
MICROPHONES ¢ MIKE STANDS.e TWEETERS  HEAD 'PHONES ¢ LOUD SPEAKERS

SPEND AN HOUR A DAY WITH RIDER

AN HOUR A DAY
WITH RIDER

on
RESONANCE

and

ALIGNMENT

Do you know what hap-
pens when you tune a
circuit to rescnance? Are
you familiar with all the
various alignment opera-
tions? Can you align the
oscillator, r-f and detec-
tor eircuits — single,
double, or triple tuned
systems—of any set and
KNOW why you do cer-
tain things? This heok
gives the answers.

Pocket Size — Profusely lllustrated — Hard Covers — 96 Pages — 60 cents each.
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AN HOUR A DAY
WITH RIDER on

D.C. VOLTAGE

in
RADIO RECEIVERS

You should know thoreugh-
Iy how the value of re-
sistance and wattage rat-
ing of each resistor in
any receiver is calculated
—and why. The d-c dis-
tribution networks of 1937
sets are more complicated
than ever! Get these facts
at your command. Let
Rider guide you through
all d-¢ distributing sys-
tems. He makes it easy,

AN HOUR A DAY
WITH RIDER on

AUTOMATIC
VOLUME
CONTROL

| A. V. C. is now a stand-
ard feature in practically
every receiver. Can you
recognize one system from

M

o < > F

D.CVOLTAGE ?aotherhwher}(_ygu exami g
e schematic? o you
DISTRI_BUTION know how the circuits
operate in the different

receivers? Here is the
source of information that
will answer every one of
your questions — and the
data will serve you for %
years.

om
RADIO RECEIVERS

ZOACO-DHAA—T MEI b O < OO

Buy Themr frqm Your Jobber

OCTOBER,

1936 @

Hand Calibrated

A

SAY You Saw It IN SERVICE

The world’s _most popular radio test instru-
ment now offered in a new 1937 version, de-
signed cspecially for work in short-waves.
25-INCH TUNING DIAL—plus hand calibra-
tion against crystal standards allows a guar-
anteed accuracy within % of 1% AT EVERY
FREQUENCY from 100 ke to 30 me.
STEPLESS DUAL ATTENUATOR—Provides
smooth variation of output voltage from max-
imum to less than 4, microvelt.

finer Oscillator—at a lower price!

CLOUGCGH-BRENCLE-MODEL GC
only $29.95 cash b

$4.50 down

NEW ISOLATED LINE-FILTER — Trinle
shielding plus elaborate radio frequency filters
is employed to eliminate any trace of line

feedback, once impossible to eliminate.

BATTERY OR LINE OPERATED MODELS—
The MODEL '0C-A for 110 volt 50-60 cycle
line (25 cyele and 220 volt models available),
the ODEL 0C-B fer ([0 volt ac-d¢, and
MODEL OD-A from self-contained batteries.

Write for new descrintive bulletin.

Mail Coupon The CLOUGH-BRENGLE CO.
for 1937 1 2817 W. 19th St,, Chicago, U. S. A. l
Catalog | Name 1

Address . ... ... .. ... ..o o - e o i
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All-wave, self-select~
ing, noise-reducing.

*

Complete kit. Fac-
tory assembled, wired,
soldered. Just string
up.

*

No gxtras to buy.
Nothing to go wrong.

*

Attractively packaged.
Complete instructions.

*

Only $4.50 list. Yet

%

SOME JOR!

That’s what servicemen say about TACO
500 Antenna System. It squeezes that
last ounce of super-performance out of
any set. And it helps make good on
all-wave set claims. An easy sale—and
a money-maker.

Wrz'te for literature describing this and
other TACO systems and accessories.
Meanwhile order one from jobber for trial.

it makes any set just
twice as good.

17 East 16th Street

A X B

TECHNICAL APPLIANCE CORP.

New York City

e

Quick Repair Estimates Based on Faéts
With the

BURTON

MODEL 25
SERVICE
ESTIMATOR

FOUR
INSTRUMENTS
IN ONE

Sets and tubes rap-|-
idly and accurately|
tested with this new|
B urton instrument.
Saves time and makes|
money for the service
man. Facilitates quick|
estimates of repair|
cost on first servicef
call. Weight—only 11}
pounds. b

ANALYZES CON-| =
DITION OF ALL
TUBES—glass, metal,
and - metal-glass; di-|

odes, pentodes, recti-
fiers, all are tested
correctly—each element connected to a complete circuit; condition
indicated on a BAD-GOOD dial for the public to read. Separate
tests for each element in multi-element types provided. Inter-
element, leakage or shorts are indicated HOT on a neon tube.

COMPLETE RESISTANCE ANALYZER, VOLT-OHM-MILLI-
AMMETER is available: in EIGHT RANGES through a selector
switch and pair of jacks. A condenser leakage test covers all paper,
mica, and electrolytic units in today’s receivers.

LARGE SIZE, LONG SCALE, SQUARE METER has a 1 MA
movement—all voltage scales are 1000 ohms per volt.

If your jobber cannot show you the Burton #25 Service Estimator
send the coupon below for full information. Price $39.50. Also avail-
able is the Burton #20 Tube Tester in counter case. Price $29.95.

THE BURTON-ROGERS COMPANY
755 Boylston Street Boston, Mass.

Gentlemen: Kindly send me full information regarding the Burton
#25 Service Estimator [] Burten #20 Counter Tube Tester [}

Name ..cpunt weesessasnie I, o ISEREEH o0 diins 010 +EERTE AT okc10im pisssiioiorsinss '

OCTOBER,

1936 o

Say You Saw It InN SERVICE

=

7 "TWIREWATT[T

— RE's\flf;'BR %ﬁ
“That’s why I use WIREWATT genuine
wire-wound resistors whenever possible.
Many of my service jobs give better recep-
tion than ever—since I replaced composi-
tion units with WIREWATTS.”

Rated at one watt, and made in values
from 100 through 25,000 ohms, Wirewatts
are the same size as composition units—
will fit nearly

all radio cir- @ IH M [I F E

cuits. Ask your MANUFACTURING CO.
jobber or write Makers of Resistors of

Uy

Types
for Catalog 14— 4827 Flournoy Street
FREE! Chicago, Il

THE SENSATIONAL ‘‘30-60"
28 SOUND SYSTEMS IN ONE!

® The MASTERPIECE "30-60" is the only truly universal
sound system being built today. It will cover an outdoor
audience of 50,000 people—or 1,500 pairs of headphones

in a hospital. It is the most flexible sound system ever
designed in terms of inpufs, outputs and power output of
anything from one watt up to sixty-four honest man-sized
watts at 2!/, times less than customary total harmonic dis-
tortion. It has a dozen entirely new technical features—
and such mechanical advantages as rack mounting, wall
mounting and portable operation all in one unit.

® Any MASTERPIECE amplifier may be purchased on
Easy Terms with a 5-Year Guarantee and a Free Trial under
your own conditions. Send the coupon for full details.

McMURDO SILVER

MASTERPIECE AMPLIFIERS

FULL DETAILS FREE — MAIL THIS COUPON!

McMURDO SILVER CORP.
3356 N. Paulina St., Chicago, Ill.,, U. S. A.
Please RUSH me full details on MASTERPIECE amplifiers.

NATHE  §.eseaessiosainesssnsasdassssaesessoneesssssosenessssoesssaaesssess
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IUFACTURERS . . .

CLARION PORTABLE P-A SYSTEM

The Clarion model C-45 is a portable
S5-watt system including speaker, amplifier,

microphone and desk stand housed in a
modern luggage case which forms the
baffle for the speaker during operation.
The C-45 is manufactured by the Trans-
former Corporation of America, 69
Wooster St., New York City.

°
G.E. POCKET-SIZE INSTRUMENTS

A complete line of pocket-size voltmeters,
ammeters, and milliammeters, designated
Type AS-5 to supersede the Type AS-3,
has been announced by the General Elec-
tric Co. The new instruments incorporate
a new type of element with higher torque
and improved characteristics. The over-
all dimensions of the standard unit are 5%
in. by 3% in. by 2 in, and the weight is
only 12 ounces. All the instruments have
an accuracy of one percent of full-scale
value.

The instruments have magnetic damp-
ing, a Permalloy moving vane, and are
shielded from stray magnetic fields. All
have a knife-edge pointer and a mirror
scale for accurate reading. On the double-
and triple-scale instruments, a convenient
switch on the face makes it possible to
change ratings without removing or re-
wiring terminal connections. The case is
of Textolite.

e
WARD PRODUCTS FISH-POLE ANTENNA

Among the features of the fish-pole an-
tenna recently introduced by the Ward
Products Corp., Ward Bldg., Cleveland,
Ohio, are its durability and flexibility.

No drilling is necessary in its installation

and the fish-pole is mounted on Ward’s
power-house type insulators. It is finished
in black and extends to eight feet. Other

Ward products are the buggy whip aerial,
running-board aerials, sound systems,
microphone stands and aufo-radio aids.

512

EMERSON ANTENNA KIT

Emerson engineers have designed an
“all-wave high-fidelity antenna kit” with
a three-fold purpose: To provide for in-
creased pickup and clearer reception of
both standard broadcast and short-wave
stations; to prevent noise pickup on the
lead-in wire; and to provide automatic
antenna tuning through the use of a spe-
cial set transformer. The designers claim
to have accomplished their aim.

Additional information on the antenna
kit may be obtained from the Emerson

Radio and Phonograph Corp,, 111 Eighth
Ave.,, New York City.
°

PLASTIC SEALED TRANSFORMERS

Jefferson Electric Co., Bellwood, Il
announce their line of plastic sealed audio
and output transformer and chokes. Trans-
formers of this type have been furnished

for the export field for some time and
are now available to the domestic trade.

The construction is similar to Jefferson’s
standard line but the complete assembly is
enclosed in a special molded plastic of
high melting point instead of in the usual
metal case.

°

TOBE AUTO-POLE ANTENNA

Designed for turret-top cars the Tobe
Auto-Pole antenna can be used on any
model automobile. The antenna can be
attached in one minute to the rear bumper
frame. Length extended, eight feet; tele-
scoped, three feet. The auto-pole is tun-
able and can be used for transmitting as
well as receiving. It is said to be effec-
tive on the five meter band. Manufactured
by the Tobe Deutschmann Corp., Canton,
Mass.

SOLAR DOMINO CONDENSERS

A feature of the bakelite-molded paper
capacitor recently introduced by Solar Mig.

Corp., 599 Broadway, New York City, is
its mode of packaging. A standard carton
of 10, finished in red and black, is the
unit. ‘

Domino, as the new capacitor is called,
resists heat and moisture, gives permanent
capacity and full voltage protection. Small,
flat, easy to use. Samples and capacity
ratings may be had by writing the manu-
facturer directly.

e

ALIGN-AIRE [-F TRANSFORMERS

“Align-Aire” i-f transformers, recently
announced by Meissner; are available in
all frequencies from 170 k¢ to 3100 ke,
both in the “Ferrocart” (iron-core) and
standard air-core construction. They are
supplied in either input, interstage, output,
center-tapped output, beat-frequency oscil-
lator, noise silencer and band-expanding
units, Align-Aire i-f transformers are
doubly tuned, with top tuning and use the
new Meissner “Perma-Strut” constfuction.

Write to the Meissner Manufacturing
Co., Mt. Carmel, Ill, for additional in-
formation.

e

RADIO CITY MULTITESTER

A new design in a multiple metering sys-
tem is embodied in the new Master Multi-
tester Model 410, manufactured by Radio
City Products Co.,, 88 Park Place, New
York City.

The instrument serves as 41 different
individual instruments and measures resist-
ance from a fraction of an ohm to 40
megohms in 6 ranges. Capacity is meas-
ured from .0001 mid to 300 mfd in 5
ranges. Both a-c and d-c are measured in 5
ranges each, from a fraction of a volt to
1000 volts. An advantage is offered in

measuring both a-¢ and d-¢ microamperes,
milliamperes and amperes. Six ranges each
are available indicating from 10 micro-
amperes to 2.5 amperes in both a-c
and d-c.

¢ SERVICE FOR



MODEL CRA Cathode-Ray Oscillograph with
new stabilized circuit and all
normal plane of vision—the front panel;
venient, too,
all tubes, $84 50.

MODEL OM-A Inductor-Sweep Oscillator with
the C-B8 hand calibrated precision and 25-inch

iuning dial.
controls in the tivity curve.
con-

Net cash with
Only $9.50 down.

for wall mounting.

your
seleetivity curves,
down.

on

Accurately calibrates the selec-
Net cash, $57.75.

Only $6.50 down.

MODEL 81-A Frequency Modulator for use with
present oscillator to
Net cash, $34.25.

calibrated
Only $4.00

produce

Build Profits,

Prestige
with C=-B proved

CATHODE-RAY Equipment

New sets, new service methods demand the speed and
precision offered by CLOUGH-BRENGLE Cathode-ray
equipment.
of these 1937 models, whose predecessors are used today

No other has the background of experience

the production lines of fifteen leading set manufac-

turers.

Write for NEW 1937 Catalog

W\/W\/\N\AN\/\/W\/\/\/\/\M
| The CLOUGH-BRENGLE CO.

2817 W. 19th St. Chicago. U. S. A.

Over

THE CATHODE
RAY TUBE
AT WORK

The cathode - ray oscillograph
will become the handiest test
instrument on your work-bench.
You must keep up with the
times and service modern sets
by modern methods. Here is
where you can find out all you
need to_know about the cathode-
ray oscillograph — T heory and
practice combined in easy-to-
understand explanations.

450
336 pages

Illustrations,

CAN'T AFFORD T

The receivers now coming off the manufacturers’ production lines are
more complicated than ever before. . . . The servicing of these jobs calls
for a detailed knowledge of the functioning of their circuits and the
most modern methods of testing. . . . Eventually—why not now?

Also by John F. Rider
SERVICING RECEIVERS
by means of
RESISTANCE
MEASUREMENT

203 pages ... ... $1.00
AND THE FAMOUS

RIDER
MANUALS

Buy Them from Your Jobber.

SERVICING
SUPERHETERODYNES
The superheterodyne principle

is incorporated in about 90%
of the receivers now coming to
your bench. You must under-
stand the functioning of every
part of this cireuit... This is
essential to your business....
Rider has cembined the theory
of superhets and the practice
of their servicing in this re-
markahle book.

Get it today.

Profusely [llustrated,
228 pages

DEALERS’ NET PRICES

Complete ..ovvvenvivivianininnn..
Complete with Baffles..

Amplifier Only

Tubes Extra

SOUND SYSTEMS, INC.

6545 CARNEGIE AVENUE
CLEVELAND, OHIO

INDOOR ;‘ib OUTDOOR

10 WATT PORTABLE B“"{..?s" W

§.8.1. Standards

LOwW PRICE

AMPLIFIER — High
Adjustable Output,
Tone Control

MICROPHONE — Crystal Microphone,
Chrome Plated Stand, Mike Cord

SPEAKERS—8’" Special for P.A., Alum.
inum Directional Weatherproof Baffies

Input,
Control, !

Impedance
Volume

OCTOBER,

THE QUALITY NAME IN RADIO TUBES

PAWTUCKET, RHODE ISLAND

TRIAD MANUFACTURING CO., Inc.

1936

Say You Saw It IN SERrVICE
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MANUFACTURERS—continued

MORLEN BEAM POWER AMPLIFIERS

The Morlen Electric Co., 60 W. 15th St.,
New York City, announce the MC60 and

MCI120 amplifiers using the 6L6 beam-
power tubes.

The MC60 and MCI120 amplifiers in-
corporate universal, dual channel input,
with full mixer control a main gain con-
trol, and tone control. The output is a
dual winding transformer having 500 ohms
impedance across one winding and 8 ohms
tapped at 4 and 2 ohms across the second
winding. Practically any combination of
speakers or other load devices can be oper-
ated from the MC output. All MC ampli-
fiers are complete on one chassis, from in-
put to output and in power ranges from
19 to 120 watts.

Additional information can be obtained
from the manufacturer.

THE VELOTRON MICROPHONES

The Bruno Laboratories, Inc., 20 West
22nd St., New York City, announce the
arrival of a new product, the Velotron
M1crophone

This is a new velomty microphone wh1ch
is said to incorpogate entirely new princi-
ples of construction, employing a <tat1c
rather than a magnetic field. The output is
higher than that of the conventional mag-
netic velocity microphone being on the
order of —50 db. It is a high-impedance mi-
crophone but may be employed with cable
lengths up to 500 feet, without detriment
to the quality of the output, it is stated.

BRUSH INTERNAL SPRING MOUNTING

A recent development in microphone
construction tending toward quietness in
use is the newly developed spring mount-
ing in the BR2S microphone manufactured
by The Brush Development Co. This

SOUND CELLS
BT

E

mounting makes unnecessary any external
mounting ring or rubber stand shock ab-
sorber.

This device enables anyone using the

514

microphone to pick it up and move it
when in use. It is formed by fastening
springs to two opposite sides of the unit
of sound cells and pieces of felt on the
other two sides. This makes the instrument
unresponsive to Jarrmg or other rough
handling.

Because of this feature the BR2S can
be used for public address work in which
the microphone is likely to receive particu-
larly hard treatment.

NEW AMPERITE BOOM STAND

By a slight pressure of the hand, the
'Ampen'te boom stand is adjustable in either
its vertical or its horizontal position. The

microphone can therefore be placed at any
height and at any angle desired. No ad-
justing screws are required. This action
is obtained by using a ball clutch for the
vertical adjustment. Such a stand is useful
in placing microphones in unusual posi-
tions such as for soloists playing at the
pigmo, or whenever quick change in the
microphone position is required. Obtain-
able in chrome or gunmetal finish.

®
METER ENCLOSURES

. Circular enclosures, for covering single
indicating instruments on all types of trans-

mitters, are now being added to the stand-
ard line of Remco meter enclosures.

The types now available are for use
with small Weston 301, flush and surface-
type meters, and Weston switchboard
meters of types 260, 252, etc.

A revised bulletin is available, and lists
over 15 standard enclosures for innumer-
able applications, which may be obtained
in any special finish desired to match
properly the existing equipment.

For further information write to Radio
Engineering and Mfg. Co., Jersey City,
New Jersey.

CLOUGH-BRENGLE PEAK VOLTMETER

The Clough-Brengle Co., 2815 W. 19th
St., Chicago, announce their model 88 com-

bination vacuum-tube voltmeter and peak
voltage indicator.

As a vacuum-tube voltmeter, a range of
0-1.2 volts rms is covered by direct con-
nection to the tube (type 6F5 metal) grid
without any shunts. Thus, a large deflec-
tion is secured by potentials as low as 0.1
volt on the 4V2" fan-type meter. The
voltmeter tube is placed at the end of a

30” extension cable, making possible di-
rect connection of the tube grid- -cap in
the circuit, the potential of which it is de-
sired to measure, and thus eliminating all
capacity effects. For work in lower fre-
quency circuits, the tube may be placed in
the instrument case and connections made
through front panel binding posts.

As a peak voltmeter, ranges of 0-10 and
0-100 are provided without the necessity
of external power supply. These find
wide usage in measuring ave, c-bias, and
other potentials where no current drain is
permissible, and where the wave shape is
other than sinusoidal with the resultant
lack of fixed relationship between rms and
peak potentials.

OPERADIO SOUND SYSTEM

The Operadio Manufacturing Co., St.
Charles, Ill., are introducing two sound
systems, the DuKane and the St. Charles,
designed for use in hotel, school and similar
sound distribution installations.

A descriptive brochure can be obtained
directly from the Operadio Co.

SHALLCROSS RESISTANCE BRIDGE

The newly developed Shallcross 637 Hi-~
Lo Resistance Bridge consists of a standard
Kelvin bridge for measuring from 0.00001
ohm to 11 ohms and a Wheatstone bridge
for measuring from 1 ohm to 11 megohms.

The resistors employed are of Shall-

‘(B:

. .
SHALLCROSS MFG.COL
g COLLINGDALE. P8 g
oFF
9 owet mow ©

SENSITIVITY

cross construction. Any further information
regarding this instrument can be obtained
by writing to the Shallcross Mfg. Co.,
Collingdale, Pa.

(Continued on page 518)

® SERVICE FOR



Whal do you

fw,/m
passitg up

- PROFITS 7

1 g0 my way and you go yours. I'm doing my
service work the best I know how and if T run
into the red or find it hard to make both ends
meet, that’s my worry. Well . . . that was six
months ago.

Today 1 feel foolish every time I think how
bull-headed 1 was about my own business.

It happened this way. One of the Operadio boys
dropped in, and before he left he kind oi sold
me on the P. A. business I was passing up in my
neighborhood. Well, the long and the short of it
was that 1 was passing up profitable business.
Now I'm a P. A. man as well as a Radio Service
ma; . . and making real profits.

OPERADIO Portable P. A. Units and UNIT-
Matched P. A. equipment are the real goods.

Get their catalog No. 10
and give them a whirl. Address Dept. S.

Ask About Our Convenient Time Payment Plan

MANUFACTURING COMPANY

Unit-Matched P. A. Equipment at Its Finest
ST. CHARLES, ILLINOIS

oPERADIo

(@)

UNIT—MA‘I‘CHED
EQUIPME

e

Servicing
can be

Difficult

This is not a plcture of a husband unex-
pectedly returning. No! It symbolizes
the welcome of the service man who uses
dependable Ward Leonard replacement

parts. Note how fat and prosperous he
looks compared to the gyp making his exit.
The former finds business easy to get
because of the reputation that his
work stands up. Send for Bulletin
Price List 507A. It takes much of
the difficulty out of servicing.

WARD LEONARD ELECTRIC CO.
South Street, Mount Vernon, N. Y.

Please send me Service Men’s Bulletin 507A.

Namme @rae- o ey Mowl | ned o bsm s o¥iee: @ 50056 5 w8 axs 288 B v oW e @ Aeob
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The New

A COMPLETE INTRA-
DEPARTMENT COM-
MUNICATING SYSTEM

Your Chance To Cash In!

BELfone is sweeping the country. Radio men everywhere are
cashing in! And the reason is simple. BELfone is what every
business needs and it sells for the remarkably low price of $39.50—
(for a complete two station system, east ot the Rockies). And it
sure does the work. Just flip a key and one department can talk
back and forth with another department. No wasted steps, time
or effort. Plugs in a wall socket . . . simple to install. Can also
be arranged for multiple station hookups. BELfone is so practical
it actually sells on demonstration. Others are proving this fact.
So don’t pass up this chance to cash in.

Also, don’t overlook the market Bell's full line of

A. Equipment offers. There’s a size and
capacity for every need. Efficient, portable, reliable
and surprisingly low in cost.

EXPORT OFFICE
308 W. Washington
Chicago, ILL.

BELL SOUND SYSTEMS Inc.
61-62 East Goodale St.
COLUMBUS, OHIO

BUILDING
AMPLIFIERS

Is Profitable! —and Easy

Build the STANCOR 18-Watt general
purpose amplifier. Hundreds are doing
Your jobber can supply the circuit
and the chassis base with all holes
punched, all tube sockets mounted, all
transformers and chokes especially
designed for this kit, two speaker output
sockets, two input sockets, electric eye
socket and built-in shelf for resistors. He
‘can also supply all transfcrmers and
chokes at a very low oprice. All other
parts are standard, inexpensive, and
easily obtainable.

Write or wire for literature,
and liberal discounts.

FEATURES:

18 Watts Output
New Electric

Eye

All Metal Tuhes
Operates |1 to 4
Speakers

Twe Input
Channels
Mixing System
Full - Range
Tone Contral
Plug-in Connec-
tions for Speak-

ers
Easily Installed
Easily Operated

prices

STANDARD TRANSFORMER
CORPORATION

854 Blackhawk St.

Chicago, Illinois

Standard Transformer Corporation

MAIL I 854 Blackhawk St., Chicago, 1llinois |
Please send me complete information on Stancor
THIS Amplifier Kits.
COUPON NEATO  axvarts o84 @ Wacilots sxpicmtonall ze< 245 - Danel e T
S Address .....ve.nn. as W BT Kk : . ISR ..
AT Ry T
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HICHLIGHTS ...

PERPETUAL CATALOG

A perpetual catalog on transformers for
Service Men has been issued by the Gen-
eral Transformer Corp., 500 S. Throop
St., Chicago.

Upon request the above organization will
mail directly any additions or changes to
this catalog as issued . .. or send addi-
tional forms. These supplementary forms
may be easily inserted in the same binding.

Complete technical information on the
GTC line of transformers is contained in
this catalog. The price is twenty cents.

YOLUME CONTROL LIST

As a supplement to its 80-page “Volume
Control Replacement Guide” issued several
months ago, Clarostat now offers a refer-
ence list of exact duplicate volume control
replacements arranged by type numbers.
The units are listed numerically, together
with the sets they service. The same 8-page
bulletin also covers metal tube type re-
sistor replacements and tapped controls.
This data will be incorporated in the next
edition of the Clarostat Volume Control
Replacement Guide, but for the present is
issued as a supplement. A copy of this
supplement, as well as the Guide, may be
obtained by addressing Clarostat Mfg. Co.,
Inc., 285 N. 6th St., Brooklyn, N. Y.

RADIO RECEPTOR SOUND MANUAL

The Radio Receptor Co., Inc., New York
City, publish a loose-leaf manual describ-
ing and illustrating their line of micro-
phones, amplifiers, sound and centralized
radio systems.

The 32-page book contains numerous in-
teresting charts and circuit diagrams.

°
JOBBER HELPS BY C-D

In line with a definite policy to assist
jobbers and dealers in securing business,
Cornell-Dubilier Corp. has planned a

HLCINGITTICamIC
€

carkanoy

{ coanm‘.([);'_g’ulgmia
OoN s

series of ‘“‘dealer help” displays and other
forms of “point of sale” advertising.

Now available for distribution is the dis-
play pictured herewith. It measures 35"
x 45", is executed in blue, yellow and silver
and is mounted in a distinctive silver frame.

This display shows the complete Cornell-
Dubilier line of condensers, and may be
utilized either for permanent wall display
or as the background for a window dis-
play. This display is furnished free to all
Cornell-Dubilier distributors.
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COBURN APPOINTED SALES CHIEF

R. M. Coburn has been appointed Gen-
eral Sales Manager of National Union
Radio Corp., New York City, according
to an official announcement by S. W. Mul-
downy, National Union’s Chairman of the
Board.

During the several years of his associa-
tion with the National Union organiza-
tion, Mr. Coburn has served in the capaci-
ties of Sales Statistician, Office Manager,
and more recently, Assistant Sales Man-
ager.

NEW EDITION OF FIELD SERVICE DATA

Radio and Technical Publishing Com-
pany announce publication on October 15,
of a second edition of Ghirardi’s “Radio
Field Service Data.” This reference book
for the use of Service Men out on the job
or in the shop has been rewritten from
cover to cover, enlarging and bringing right
up to the minute the various types of data
contained. For example, the intermediate
peak frequencies are given for over 4,000
models of receivers. They include all 1937
sets as well as a large proportion of the
older sets.

A convenient feature of the new edition
is its loose-leaf arrangement, allowing for
the insertion of supplements that will be
issued periodically to keep the book up
to date at all times. This edition is nearly
twice the first one, containing over 400
pages.

Further details from Radio and Tech-
nical Publishing Co., 45-S Astor Place,
New York, New York.

KEN-RAD 6L6 BULLETIN

An engineering bulletin entitled, “6L6
Operation Data Showing Effects of Power
Supply Regulation” has been released by
the Ken-Rad Tube and Lamp Corp,
Owensboro, Ky. It contains information
valuable to radio engineers, technicians and
Service Men. It is available on request.

MEYERSON LEAVES MORLEN
L. A. Meyerson resigned as president of

 the Morlen Electric Company, Inc, and

had since organized the Electric Amplifier
Corp. at 135 West 25th Street, New York
City. Catalogs of the Electric Amplifier
Corp. are available when requested on a

business letterhead.
°

ELECTRONIC BROADSIDE

The FElectronic Laboratories, Inc., In-
dianapolis, Ind., are mailing to Service
Men, upon request, an 8-page broadside
describing their complete line of d-c to a-c
converters. The FElectronic Labs also man-
ufacture a complete line of vibrators and
vibrator replacements.

TURNER REPRESENTATIVE

The Turner Co., Cedar Rapids, Ia., an-
nounces the appointment of the L. G. Cush-
ing Company, 540 North Michigan Ave-
nue, Chicago, Illinois, as their new Illinois
representative.

WHOLESALE RADIO 1937 CATALOG

The announcement by Wholesale Radio
Service Co,, Inc., that the 1937 catalog was
ready for distribution, brought so great
a response that it has been necessary to
increase the mailing staff and order a sec-
ond run from the printers.

The “Blue Ribbon Catalog” has more

NICAGO. ML o REWYLRNNY , ATAWTE Ga
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than 150 pages, contains more than 2,500
illustrations, and lists about 50,000 items.

Readers of this magazine may receive a
copy of this catalog by writing to Whole-
sale Radio Service Co., Inc., 100 Sixth
Avenue, New York.

CURTIS SCHOOL MOVES

The Samuel Curtis Radio School have
taken over the entire second floor at 181
Massachusetts Ave., Boston. In addition
to the customary radio service instruction
a course in radio telegraphy and touch
typing by T. R. McElroy and one in broad-
casting and television by Hollis Baird will
be offered.

BOOK REVIEW

OFFICIAL RADIO SERVICE HAND-
BOOK, by J. T. Bernsley, published by
Gernsbach Publications, Inc., 99 Hudson
Street, New York City, 1008 pages, 5%
by 8Y4 inches, hard covers, price $4.00.

This book was prepared for the use of
the Service Man as a reference and text.
It is the purpose of the book to supple-
ment the service tools as an aid to every-
day repairs—made more difficult by the
ever advancing improvement in receiver
design.

Some of the important subjects covered
in this book are: circuit fundamentals; in-
tricate tuning circuits and aligning data;
volume control, tone control, avc and reson-
ance-indicator circuits; receiver a-f ampli-
fier systems; receiver power supplies; loud-
speakers, pickups and electric phonograph
equipment ; fundamentals of meter and test
instruments; commercial types of test
equipment; the cathode-ray oscilloscope
and supplementary equipment; noise inter-
ference elimination; improving knowledge
and technique and operating notes.

® SERVICE FOR



Betier Filiering
in tight places

Mount just this single standard-sized
can—yet you have three separate con-
densers for that filter network. That’s
* the idea of the 3GL electrolytics. You

Three separate, inde-
pendent sections.

Sidl leadslsting o save space, time, money. And you get
* better filtering.
New CATALOG: ke, o et

Unit measures only

13" dia. x 3Ya" or Ask your local AEROVOX jobber for a copy,

prices.

4%’ high. or write us direct.
*

250 and 450 v. work-

ing.

'} In 4-4-4, 8-8-8, 8-8-
¢} 16 and 8-16-16 com-
| binations.

*

Also 2GL series for
two sections in one
can.

CORPORATION
Brooklyn, N. Y.

80 Washington St.

Completely revised, this new enlarged edition gives you just what |
vou need when you need it—in the shop or on the job. Everything
in it is right up to the minute. Now in loose-leaf form, it can
always be kept up to date with the Supplements issued twice a
year. Free folder. Price includes Jan. and June, 1937, Supplements.

Partial Contents @ Ignition Interference 26 charts and tables,
® LF.’s for over 5,200 and other Auto Ra- 81 diagrams.

superhets, ineluding dio data for all cars. $2 50

@ Comprehensive
1937 models. Trouble-Shooting
Postpaid with | Year’s
Supplements

L Chart.
@ ‘‘Case Histories” of @ Latest tube data—
over 1,500 models. glass and metal.

5-DAY MONEY-BACK GUARANTEE

Combination Offer—THIS BOOK together with Ghirardi’s $6
1300-page MODERN RADIO SERVICING.............

Radio & Tech. Publ. Co., 45 Astor Pl., N, Y. C., Dept s-los‘

3 Encl. find $2.50 for Field Data book with Jan. and June
Supplements, postpaid. (Foreign $3)

[J Encl. find $6 for Combination Offer of both books, postpaid,
including Si (Forei )

ame

lement eign $6.50
5 Ad ol &

RACON

6 FOOT

UNBREAKABLE
TRUMPETS

"The World's Finest”

Demountable into three sections. Made of RACON
Acoustic Storm Proof material, reinforced through-
out, and guaranteed unbreakable. The ultimate in
trumpet design, highly efficient and able to stand
the roughest treatment.

Send for RACON catalog S-10 describing the com-
plete line of RACON Horns, Electro-dynamic
Units, and Acoustical Sound Projectors.

RACON ELECTRIC COMPANY, INC.
| 52 EAST 19TH STREET NEW YORK CITY

Public Address men, everywhere, are stand-
ardizing on ELECTRO-VOICE microphones.
Constant improvement resulting from unceas-
ing research keeps this line ahead of the field.
When you buy an ELECTRO-VOICE product,
you buy the latest in engineering design.

Six Velocity models priced from $19.50 to
$75.00 list. Carried in stock by leading
distributors.

ELECTRO-VOICE MEG. CO., INC.
332 E. Colfax Ave., South Bend, Ind. |
Export Office: 100 Varick St., New York, N. Y.

h —
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Impervious to
moisture. . it’s
vacuum sealed

Halldorson transformers are vacuum-

° A ll sealed. The vacuum sealing is positive

in action and insures uniform impregnation of all
windings. The process was developed by Halldorson
engineers both as to manufacturing procedure and
selection of impregnating material. The result is an
effective skin tight covering that does not crack, flake
off or open up, even in tropical climates. It is one
transformer that is really impervious to moisture.

Type B
Mounting

For better transformer satisfaction buy

v Translormers

Say You Saw It IN SEervice

! The Halldorson Co., 4500 Ravenswood Ave., Chicago, Il 81036 !
l Please send me your new catalogue of Vacuum Sealed Trans- l
| formers. I
|| Nimic B Moo D o e s e et s T |
R T S — '
; Gty rrmgeoast TEToXT: BIIC0acdd: TEapdied T f 5 State..os o comaanaems !
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HIGHLIG_HTS—-‘conﬁnued

1937 SUPREME INSTRUMENTS

The Supreme Instruments Corp., Green-
wood, Miss., have published an illustrative
and descriptive booklet of their 1937 line
of test equipment. Supreme instruments
can now be purchased on S.I.C. easy pay-
ment plan.

Copies of the booklet may be obtained
directly from the manufacturer.

BRACH FORMS LYNCH DIVISION

In order to take advantage of the rapidly
growing market for antenna systems the
corporation headed by Arthur H. Lynch
has found it desirable to consolidate with
the L. S. Brach Mfg. Co., which has been
supplying antenna kits to receiver mannfac-
turers under their own names.

The L. S. Brach Manufacturing Co. and
its subsidiary, Radio Wire and Cable Co.,
are anything but newcomers in the radio
business. They have been recognized as
the manufacturers of lightning arrestors,
antenna systems, wire and cable, and all

kinds of fire-alarm devices for over 30
years..

Mr. Lynch will join the Brach organiza-
tion in an advisory capacity and the sale
of all Lynch products will continue as
usual. In addition, a group of new prod-
ucts, now being developed by Mr. Lynch
will be merchandised through the Lynch
Division of the L. S. Brach Manufacturing
Corp.

SIMPSON ELECTRIC CO. FORMED

Following the purchase of a manufac-
turing plant at 5216 W. Kinzie Street, Chi-
cago, the Simpson Electric Co. has an-
nounced a new line of radio instruments,
service equipment and other electrical
measuring devices. The president of the
Simpson Electric Co., Ray R. Simpson,
was formerly president of the Jewell Elec-
trical Instrument Co., and in charge of all
design and manufacturing of Jewell in-
struments during the long and successful
career of that company prior to its merger

with the Weston Electric Instrument Cor-
poration.

The engineering and sales organization
of the Simpson Electric Co. is largely com-
posed of men who were formerly asso-
ciated with Mr. Simpson in equivalent
capacities when designing and manufac-
turing similar types of equipment.

Among the new devices that are being
built by the Simpson organization are the
Simpson “Roto-Ranger”—a radio analyzer,
a complete line of panel instruments, and
an all-wave signal generator.

ALLIED CATALOG

The 1937 Allied Radio Catalog has been
published and is ready for distribution. It
contains 152 pages, featuring 10,000 exact
duplicate and replacement parts; complete
lines of amateur gear, p-a equipment, serv-
ice instruments; all-wave kits and sets;
books, tools, etc. A free copy may be
obtained by writing to Allied Radio Corp.,
833 W. Jackson Blvd., Chicago, Ill.

MANUFACTURERS—continued

KATOLIGHT, JR.

Fully portable, 50-pound power and
lighting plants, which furnish standard 110-

volt, 60-cycle, a-c, have been placed on
the market by the Kato Engineering Co.,
Mankato, Minnesota.

Katolight, Jr. plants are single, self-con-
tained units; equipped with handle for con-
venient carrying. Generator ‘is directly
connected to, and mounted on engine block.
Fuel tank is contained in base. Operates
without being bolted down ; quickly hooked
to a-c line or appliance.

These a-c models of the Katolight, Jr.
can also be used for charging 6-volt bat-
teries. The Model JRA3 has a low ca-
pacity d-c winding which will charge a
6-volt battery at the rate of about 3 am-
peres under full a-c load, and has a maxi-
mum charging rate of about 10 amperes,
at 6-volts, under no load.

ASTATIC MICROPHONE

The Astatic Microphone Laboratory,
Inc.,, of Youngstown, Ohio, has developed
a single diaphragm crystal microphone,
Model 218, designed for pickup where the
microphone is to be concealed or hidden.
The interior assembly is cushion mounted,
permitting use under adverse conditions
of vibration. It is so designed that a long
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czble may be used without serious loss of
output. It has a wide angle uni-directional
pickup with an output level of approxi-
mately —56 db using a 5.0 meg. load.
Net weight is 3% ounces—is 24" in di-
ameter by 74" thick—with flat back, domed
screen front and provided with spring
clip for attachment.

PUBLIC-ADDRESS MICROPHONE

A new public-address microphone, known
as the B-1, has been placed on the market
by The Brush Development Company. It
offers at a lower price, though somewhat
lower output, many of the operating feat-
ures found in the Brush sound-cell micro-
phones.

Internal spring mounting, eliminating ex-
ternal shock absorbers and permitting the
stand or even the microphone itself to be
handled while it is in use . . . non-direct-
ional pickup . .. and the ability to run long
leads with only slight loss . . . are some
of the features built into this model.

The Brush B-1 microphone is 374 inches
long, 1% inches wide, 334 inches thick.
Weight, complete with the locking-type
plug and socket, is 11 ounces. Output
level, minus 72 dh. Full details, prices, etc.,
can be secured from The Brush Develop-
ment Company, Cleveland, Ohio.

@

ANTI-HOWL 6L6 AMPLIFIER

The Amplifier Company of America, 37
W. 20th St, New York City, offers a
new development in high-fidelity audio
amplifier design. This amplifier features
such facilities as howl suppression, cathode-
ray indication for howl suppression action
or degree of level expansion, automatic
constant output for reproduction of speech,
volume level expansion for reproduction of
recorded programs, tone compensated vol-
ume “control and high- and low-frequency
gain control. Reverse phase degenera-
tion is optional for special applications re-

quiring less thﬁn 1 percent total harmonic
content. Provisions are available for oper-
ating one or two crystal, ribbon, dynamic

or electrostatic microphones.

Write to the manufacturer for a free
brochure illustrating and describing in de-
tail the complete line of Citation Series
Gold Medal Amplifiers.

WEBSTER-CHICAGO SOUND SYSTEM

The Webster-Chicago sound system
Model PA-417C consists of a 17-watt
amplifier, crystal microphone in combina-
tion floor and banquet stand, and two 127
permanent magnet speakers in bias cut
case. All equipment is assembled in two
carrying cases.

The crystal microphone is the new di-
rectional type with 25 ft. of rubber covered
shielded cable, The microphone floor stand
is the full size. When demounted it packs
in same case with amplifier and microphone.
The weight is 41 pounds.

System is equipped with permanent-
magnet speakers mounted in acoustically
correct bias cut carrying case. Speakers
can be placed on platform or hooked on
wall. Total weight is 2134 Ibs.

System PA-417C is furnished complete
with all tubes, cable and other necessary
accessories.

® SERVICE FOR
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Also manufacturers of Ken-Rad incandescent Electric Lamps
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ENGINEERS KNOW
THE DIFFERENCE!

i The Fox ELECTR_O DYNAMIC UNIT
assures complete elimination of distortion
under pressure of range and volume, un-
balanced tone, background noises and
overheating under forcing.

Ideal for public address and theatre systems
where tone shades, whispers, and light musieal
effects are as fmportant as heavy orchestral and organ volume. Its sensitivity is
possible b of the @ i lightness of the diaphragm and voice coil, its
structural design and its high magnetic efficiency.

A substantial die casting shields the diaphragm without obstructing it or re-
ducing ' its effectiveness. Parts are absolutely interchangeahble, and tolerances of
.001 are maintained.

The only unit in which the voice coil is replaceable without factory service.
(Fox voice coils are guaranteed for one year.)

Has a power capacity of 25 watts. The Impedance of the volce coil is 16 ohms.
Exciting energy of the field coil must be 6-8 volts at 1% amperes. which can be
secured from a six-volt storage battery or Fox dry rectifier.

FOX SOUND EQUIPMENT CORP., 3121 Monroe St., Toledo, O.

Embodies the latest
technique in micro-
phone design.

Compact. Streamline.
Modern. All cast case
achieves maximum
ruggedness. Fitted
with Switch, and new
Cable Clamp.

Models RBHn (High
Impedance); RBMn
(200 ohms).

$42.00 List
With builtin Cable
Connector having

locking device. $44.00
List.

NEW! Models RBSn,
RSHn — EXCELLENT
ALL-AROUND MIC-
ROPHONES FOR
SPEECH and MUSIC.

featuring ...

1. Output increased 6 DB,

2, Triple shielded — against
all RF or magnetic fields,
entirely eliminating hum

pickup.

3. Eliminates
troubles.

4, Excellent for close talking
and distant pickup.

5, Acoustically designed to
eliminate ary possibility
of cavity resonance.

Slightly lower output
and frequency range
than above. APPEAR-
ANCE SAME AS
ABOVE:

$32.00: List
For switch, add $1.00 list.

For cable connector, add
0 list.

IZEVL W | Now! An Amper-

ite Velocity with-
in the means of
everybody!

A specially designed mic-
rophone built to Amperite
standards, which can be
used for both speech and
music. No peaks. Flat re-
sponse, Triple shielded.
Shock  absorber. Swivel
bracket.

Models RAL (200

“TO DEALERS AND SERVICE MEN: {ohms) FAS000
A Striking Window Decal, advertising your SOUND _0 ms)
SERVICE. and displaying the New AMPERITE VELO- $22.00 List
CITY. Write for it now!

AMPERITE (5. 561 BROADWAY NEW YORK

LOW WHOLESALE PRICES
GET THIS FREE
CATALOG!

® Over 10,000 items in this big catalog
including radio receivers, nationally
known radio parts and broadeasting
equipment. A catalog of great value
to dealers and service men offering the
best in radio at low wholesale prices.
Write today for your FREE copy of
this big catalog. Get on the list to
receive monthly “Hot Shot’’ Bulletins,

BURSTEIN-APPLEBEE CO.
1012-14 McGee St. Kansas City, Mo.

(Finishes: All microphones have the
new Standard Gunmetal Finish. -
Chrome finish, extra, $1.00 list)

FREE!

Cable Address:
Alkem, New York

DEMANDS EVERY RIDER MANUAL

You may be a gambler and willing to bet on almost anything, but if you're a smart
Serviceman there's one thing you will NOT take a chance on—and that's being
without a single Rider Manual, ~Because you cannot tell what set Mr, John Q. Public
is going to ask you to service you just can’t gamble with success by being shy even
one or two RIDER MANUALS. The next job you get may be in one of the Manuals
you "haven't gotten around to buying"—Why gamble?

Look at it from this way, too: “Word of mouth’” advertising is the best—but that works
both ways. The influence of just one dissatisfied customer can do your business untold
harm. Don’t have dissatisfied customers. . . . Make sure every job is done well—and

the best assurance you have for a good job is to KNOW what’s in the set before you start
working—and have full information to guide you.

YOUR SUCCESS

LA CEPPRTI $7.50

Vol. Just remember this: It takes many jobs to make up for one failure—if you don’t have full

Vol: Vel bt oo 7.50 Vol. II.......... 6:50 data, you're gambling on public satisfaction and confidence. If possible, every job that goes
Vol. IV .. . .. 7.50 Vol. I... 7.50 through your shop MUST BE PROFITABLE. One wav to insure this is to have all the
Vol. VII 1600 Pages..... $10.00 data available. You'll always find what von need in RIDER’S MANUALS, so BUY TODAY

WHATEVER RIDER’'S MANUALS YOU'RE MISSING.

1440 Broadway, New York City

Out November 19th

JOHN F. RIDER, P‘ublisher,
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True facts

about the radio
replacement field
are yours for
the asking . . . .

How many full time service men are there today?

How many part fime service men are there today?

How many service men own their own business?

How many service men are also dealers?

How many service men own their own tube checkers?
How many service men own their own set analyzers?

How many service men own their own voltmeter-ohmeters?
How many service men own their own RF-IF oscillators?
How many service men own their own cathode ray oscillographs?
How many service men own their own automobiles?

How many service men carry a stock of radio receivers?
How many service men carry a stock of parts?

How many service men carry a stock of tubes?

Whom do service men buy from?

What type of advertising influences a service man?

In dollars and cents, what is the radio replacement market?
The Answers to ail these questions . . . and many others . . . are
now available to advertisers and advertising agencies . .

The SERVICE SURVEY is accurate and timely. You cannot afford to be without i*.

Communicate with

19 EAST 47th STREET
NEW YORK N.Y.

"The Magazine for Professional Service Men and Parts Jobbers.”

520 Say You Saw It IN SERVICE e SERVICE FOR



Here is an all-
wave antenna
kit that really
will improve

your reception
because it has
been factory
connected and
soldered to
¢liminaie in-

FEATURES include: TEasy to Install. Antenna

Transformer matches impedance to transmission. correct and
No signal loss in transmission to receiver coupler.

No switching for s.w. or broadcast. 2 Models: POOF connec-
No. 375—All Wave Antenna.......... $4.25 ea. list  tions.

No. 376—All Wave Antenna for sets with bullt-in
aerial selector .................... 3.0y ed. list

See your jobber. If
0

he cannot supply you,
write direct to Dept,
145 HUDSON STREET ® NEW YORK, N. Y.

=10.

%&QQMMXI\L

CONDENSERS

Have you seen our
NEW CATALOG

featuring “STANDARD,” “SUPER,” “BLUE RIBBON” and
EXACT DUPLICATE CONDENSERS

‘CURTIS CONDENSER CORPORATION |

Patent
No. 1950352

The World's Finest Catalog
of AMPLIFIERS and P. A.
Sound Systems . . .

Write for Catalog No. 3709 and
complete details of the latest anti-
howl, automatic audio volume
control, volume expander, and
' floating audio beam power am-
plifiers. No P.A. Technician can
afford to be without it.

Dealers, Jobbers, and Distributors
write for Attractive Proposition.

Territory still open for active manufacturer’s representatives.

Public Address Division

AMPLIFIER CO. of AMERICA
39 West 20th Street New York, N. Y.

Servicemen—learn the ad-
vantages of this new, differ-
ent and superior resistor. It’s
flat, taking less room——noise-
less — cement impregnated —
equipped with adjustable leads.
Zipohms are made in all stand-
ard values, clearly .marked.
Write for Special Introdue-
tory Kit offer today.

1255 SOUTH MICHIGAN AVE. CHICAGO, ILLINOIS

PERFORMANCE PLUS THIS
- “CHANGEABLE"
FEATURE!

new OXFORD
““Changeable Field” Dynamie
Replacement Speakers! Then
see how easily and econom-
jcally you can change the
field to fit the job. Uni-
versal  transformer matches
any tube. Voice coil remains
centered.  Ideal for Service
Men and Amateurs! Avail-
able in 15”, 6, 87 and

Hear these

Ask your Jobber or write
for Bulletin 3614.

EXPORT DIV,
15 Laight St.
New York, N. Y.
Cable: ‘ARLAB’

OHronn-Tnnrnu:{-’@s:
RADIO CORPORAT ON"“'A,‘/;?
915 W. VAN BUREN i S

."4;

CHICAGO,

RADIO AMATEUR CALL BOOK

S is the only publication listing all radio
amateurs throughout the entire world.

It also includes a complete list of
High Frequency Commercial Stations,
International Abbreviations and “Q"
Signals, High Frequency Press and
Weather Schedules, Q™. “R” and "'T"
Signals, U.S. Radio Inspection Dis-
tricts, International Prefixes.

Every radio amateur should have a
copy of this valuable book. Always
up-to-date, published quarterly, single
copies $1.25, annual subscription $4.

RADIO AMATEUR CALL BOOK, Inc.
612 So. Dearborn. Street Chicago, Illinois
OCTOBER, 1936 » Say You

Saw It IN SERVICE

All Wave
All Direction
Antenna

@ Receives signals from

1 directions, affording
greater distance and
signal levels. Made of
copper, mounted to a
highly superior insulat-
ing material. Simple to
install. Eliminates jungle
of wires and insulators,
improves reception on
broadcast and shortwave
len g ths. Individually
boxed.

Standard dealer and jobber
discounts on all orders.
Write for catalog of com-
plete line.

AMERICAN RADIO HARDWARE COMPANY, Inc.
476-5 BROADWAY NEW YORK CITY

FOR LOWER PRICES, o) YOU NEED THIS
VALUE, FASTER service]| NEW 1937 CATALOG
ORDER FROM AllIED Radio’s newest, most complete

supply guide. 152 pages packed
with thousands of exact duplicate
and replacement parts; dozens of
new test instruments; All-Wave,
Dual-Wave, and Short-Wave sets and
kits; Sound equipment; books; tools,
etc.—at lowest prices. Fast, reliable )
service. Avoid costly delays —

save time and money at o %
ALLIED, Send coupon ~_gg 9%, . ™
for Free Catalog. g hY

’ oa‘w\“.

-
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Don’t hunt throu
former for that replacement
on cards in a hand
receiver.

THIS

REPLACEMENT
TRANSFORMER GUIDE

gh pege after page of catalogs for the right trans-
job—all the information is here, printed

1 y card flle—listing the right transformer for an
It’s FREE to users of Stancor Tansformers. ¥

STANDARD TRANSFORMER CORP.

854 Blackhawk Street, Chicago, Il
A LARGE PERCENTAGE OF AMERICAN RADIOS
ARE BUILT WITH STANCOR TRANSFORMERS

STANDARD TRANSFORMER CORP.
854 Blackhawk Street, Chicage, Illinois

Please send me Stancor Replacement Guide.
[} I am enclosing Stancor Top or
O I am enclosing 25 cents to cover mailing cost.

iNsIST ON

VIBRATORS

INSIST
UPON

Mail the coupon.

Hadliart

RADIART
REPLACEMENT
VIBRATORS

HERE’S WHY

During the past year we have sold several
hundred Radiart vibrators, and we have had
to replace less than 1/ of 1 percent during the
warranty period. We have never had a
customer complaint due to short life or any dis-
turbances that are caused by some vibrators.

arore®
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WHARD PRODUCTS

I THE Group Subscription Plan for Introducing
Service enables a group of service men, The “TOPPER”
dealers or jobbers to subscribe at one- Rooi ‘Abrial over aade
half the usual yearly rate. B dniiem top

Chrome Finish

New Ward Aerials

. THE BUGGY WHIP
THE FISH POLE

| and a complete line of im-

| The regular individual rate is $2.00 a BeyeiEniE by Yo
year. In groups of 4 or more, the sub-
| seription rate is $1.00 a year. (In
foreign countries, $2.00.)

The “ZEPHYR”
5 Watt Sound System

Beautifully designed

Full 8 inch dynamic speaker
All parts nationally known
List Price—complete, $39.50

WARD also manufactures a
complete line of auto radio
aids, microphone stands, and
house aerials. Send for catalog.

The service departments of thousands
of dealers, independent service men,

etc., have used this Group Plan for || || =T "waz a me~ | .~~~ T TTm—/="
» . e Nl To WARD |t o e augor shon-
years, in renewing their subscriptions PRODUCTS CORP
i INBME * ae i andn. sk b « o pisiesifey- e
to Servlce- WARD BLDG, Ehg’%ﬁr%nr‘,’, Address = e s S 1

IN CANADA: Toronte, Ontario

Each subscriber should print his name
and address clearly and state his occu-
pation—whether a dealer, jobber, in-
E dependent service man, service organ-
i| izatiom, etc.

Remember this Group Plan
| when Your Subscription Expires

. . . Plus This Most Complete
Radolek Radio Buying Guide

(Se vi e) The Radolek New 1937 Radio Profit Guide is the most complete
rOLC Radio Parts Catalog ever published. Completely revised—right

] up to the minute, bringing you everything in Radio—and Public
Address—at the right prices. Contains over 10,000 Individual

. . .
- Radio Repair Parts —hundreds of new items—a complet e
Bryan DGVls PUbIIShIng Co-’ Inc' selection of Radio Receivers, P.A. Amphﬁelrs, Tools, Tubez,eB(:loka
alnd Instrumentds Elvery- i.. _______________
tung you need—always
. stock . . . ready fo
19 East 47th Street New York, N. Y. i togth £ n mmdn fn RADOLEK
You need this Big Radio 633 W. RANDOLPH—CHICAGO

§ Address ... ... ... ...
] Serviceman P[] Dealer?[] Experimenter ?[]

Parts Catalog—it's
FREE. Send for it! | 2me
NOW'!

OCTOBER, 1936 ° Say You Saw It IN SERVICE 523



KOIL

Use the word“NOKOIL”
when ordering Perma-
nent Magnet Speakers.

The NOKOIL Reproducers were
the first small Permanent Mag-
net Speakers.

From the smallest speaker
for the radio set to the
large 12" Public Address
Unit.

The NOKOIL Reproducers comprise the most
complete line of Permanent Magnet Speakers
being offered to the trade today.

Model 582

$5.82

List
Price

Protect yourself by insisting that the name
“NOKOIL" appear on all Permanent Magnet
Speakers you purchase.

Write for Circular and prices. Wright-DeCoster

distributors are always anxious to cooperate.

WRIGHT-DeCOSTER, INC.

2253 University Ave., St. Paul, Minnesota

Export Dept.—M. Simons & Son Co., New York
Cable Address:
Canadian Office, Associated Sales Co., Guelph, Ont.

"Simontrice."

The Complete

SERVICE LABORATORY

by o
CLOUGH-BRENGLE |

Down payment $12.00
{and up)

Let the prestige building
ability of these massive
complete laboratories
build profits for you.

Cabinets are C-B green with
silvered Lumaline floodlight
and black front panels. Every
dial, nameplate, and control
stands out to intrigue the cus-
tomer's eye and build con-
fidence in your work.

With the new C-B Easy Pay-
ment Plan you can bring this
modern complete equipment
into your shop for less money
than you are accustomed to
paying for a small portable
instrument. Ask your jobber
for full details or write today
for the new descriptive bul-
letin.

standard 19’ panel in
oresent and future C-B
optionally offered. Buy the Cabinet an
one instrument. When more equipment i
desired, the hlank filler panels may
umckly removed.

Instruments ar

Write for Bulletin

The CLOUGH BRENGLE CO.

2817 W. 19th St., Chicago, U. S. A.

k.
The C-B Lahoratory Cabinet holds any
which form all

€
d
s

TSTURE PROOFED
TRANSFORMERS

Type “P”
See note below

All half-shell ““P’" type are supplied with four brackets in each carton so that
the units may be mounted either flush, horizontal or vertical as shown above.

2.5 Volt Double Fil. Winding
Combination 2.5 V. and 6.3 V. Single-Heater Winding

These require one-half the investment in stock fo enable giving immediate
renewal of performance in most cases of transformer trouble.

Any Capacity Set—4 Tube Midget to 12 or More Tubes

“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 Wax, and subsequent shorting under
normal operation in the hottest, most humid climates. This is very essential
in humid sea coast climate or where hot days followed by cool nights causes
condensation on the eoils.

GTC Transformers are built with a low loss high permeability silicon steel
core of sufficient stack to leave a factor of safety over the highest rating
specified for the unit. In many instances several tubes might be added to
each rating with safety were there no fluctuation of supply current.

ALWAYS
Impregnated

Greater customer satisfaction means increased business for you.

INSIST ON GENERAL Highest Ifficiency *““PULL-PUSH™

Transformers '—with the GTC label on the carton!

| ?‘llgﬁlthf,)‘ééi]?g', GENERAL TRANSFORMER

CORPORATION
(Manufacturer of Replacement Units)
Form 31—bulletin listing transformers
and chokes to meet service engineers’

502 S. Throop Street
every need.

Chicago, Ill.

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

Of SERVICE—A Monthly Digest of Radio and Allied mainte-
nance published monthly at New York, N. , for Qct. .1, 1936.
State of New York,
County of New York,
Before me, a Notary Public, in and for the State and County
aforesaid, personally appeared Bryan 8. Davis, who, havmg been
duly sworn according to law, deposes and says that he is the
Business Manager of the SERVICE—A Monthly Digest of Radio
and Allied Maintenance, and that the following is, to the best of
his knowledge and belief, a true statement of the ownership, man-
agement, (and if a daily paper, the circulation), etc., of the afore-
said publication for the date shown in the above caption, required
Ly the Act of August 24, 1912, as amended by the Act of March
3, 1933, embodied in section 537, Postal Laws and Regulations,
printed on the reverse of this form, to wit:

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

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

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

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

5. That the overage number of copies of each issue of this
publication sold or distributed, through the mails or otherwise, to
paid subscribers during the...... months preceding the date shown
above iSraesasmes coms nepm o (This information is required from daily
publications only.) BRYAN S. DAVIS, Business Manager.

Sworn to and subscribed hefore me, this 26th day of September,
936. (Seal) J. A. WALKER, Notary Public.

Queens Co. Clk’s No. 3149: Rer. No, 7476. New York Co. Clk’s
No. 831, Reg. No. 7-W-514. Mv commission expires March 30, 1937.

SSS'

524

Say You Saw Ir In SEervicE °

SERVICE



M OLDED IN BAKELITE; resistant to heat

and moisture. Small, flat, easy to use.
Permanent capacity and full voltage
protection. . . . In appearance and
performance, far superior to ordinary

paper tubulars. Investigate.

SOLAR MFG. CORP.

599-601 BROADWAY, NEW YORK CITY
SOLD BY LEADING JOBBERS EVERYWHERE

CATA
LOG
NUMBER

MP-4101
MP-4103
MP-4105
MP-4107
MP-4109
MP-4111

MP-4113
MP-4115
MP-4121

MP-4123
MP-4125
MP-4127
MP-4129
MP-4131

MP-4133
MP-4135
MP-4137
MP-4139
MP-4141

MP-4143
MP-4145
MP-4147
MP-4151

MP-4153
MP-4155
MP-4157
MP-4159
MP-4151

MP-4162

RATINGS

CAPACITY VOLTS

MFD.

.00!
.002
.003
.004
.005
.006
.008
0l
.00!
.002
.003
.004
.005
.006
.008
.01
.02
.05
.0l
.02
.05
Bl
.0l
.02
.05
B
.15
.2
.25

WORKING  SIZE

1000
1000
1000
1000
1000
1000
1000
1000
600
600
600
400
600
600
600
600
600
600
400
400
400
400
200
200
200
200
200
200
200

,Q;,I;0000w>>0w=’>owmm>>>>>>00mmm>>>

LIST
PRICE

$.25
.25
.25
.25
.25
.30
.30
.35
.20
.20
.20
.20
.20
.20
.20
.25
.30
.30
.20
.25
.25
.25
.18
.20
.20
.20
.25
.30
.30



These high quality products are unquestioned
leaders! Impedamce range from 4.6 to 8500
ohms! Wide variety of fine finishes

The world’s finest Pickups and Sus-
pension Arms come from RCA!
This undisputed leadership, plus
the modest cost of these products,
are two powerful reasons why
you’ll find it pays to use them!

High quality and brilliant per-
formance are the outstanding char-
acteristics of RCA’s Pickups and
other phonographaccessories. Born
of RCA sound engineering, they
are excellent not only for replace-
ment use on all RCA instruments,
but give ace-high performance on
public address systems and other
sound amplification work.

RCA Pickups cover a wide im-
pedance range — values available
from 4.6 ohms to 8500! Viscoloid
damping and chromium steel mag-
nets give long and carefree service,
utmost fidelity. A large variety of
finishes, including walnut, greyand
black, makes these Pickups ideal
for use on all types of instruments.

Some of this splendid RCA
equipment is shown on this page.
You can obtain full details about
the entire line from your RCA
Parts Distributor or by writing us.
Remember — when you want the
best at low cost—think of RCA!

Listen to ""The MagicKey” every Sunday, 2to 3 P. M., E. S.T., on NBC Blue Network

& 7% prerror

RCA MANUFACTURING CO., INC., Camden, N. J.

A service of the Radio Corporation of America

RCA PICKUPS
_De Luxe Type
Viscoloid Damping—Chromium Magnets

_ Wide impedance range, 4.6 to 8500
- ohms, precise mechanical construction

and high output voltage make these

. Pickups matchless for finest record re-

production. List prices from $5.50 to

© $7.50.

RCA SUSPENSION ARMS
Inertia Type

Ideal for use with RCA de luxe type
Pickups. Suspension arms include a
plain escutcheon and plug with shielded
leads for connection to magnetic pickup.
Designed for and used on RCA'’s finest
combinations. List prices from $6 to
$6.50.

RCA PICKUP AND ARM
Junior Type

Where the de luxe type Pickup is not
necessary, this type is best. Takes up
little room, gives highly satisfactory
performance. Impedance ranges— 80
ohms to 2400. Bronze finish. List prices
from $5 to $8.15 complete.

RCA PHONOGRAPH
MODERNIZATION KITS
and other high grade accessories

RCA Phon(agraph Modernization Kits
are designed to convert old-style me-
chanical phonographs into modern elec-
trical instruments. Variety of finishes.
Output impedances available for all
applications.

Other RCA Modernization accessories
include Magic Eye Kits, Motors, An-
tenna Kits. '




