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“We would never try fo oper-
ate . . . without o tompiem
set of RIDER MANUALS . .™

“We would never iry to operate a radio
servicing business without a complete set
of Rider Marnuals, for we service sefs of
all makes and ages. must have oll the
data at hand to locate guickly troubles in
all receivers. That's why we always order

the latest volume as soon as it's published” ey ;' S H:’W "T WMKS“ Bonl. ‘
Saye JACK E. KENNEY S ~ Blsoindex - . $15.00.

of Modern Radio und Television Sales
and Service, Spakane, Washington

Operators of successful servicing shops know that

the shortest path to profit lies through speedy :
i

diagnosis. That's why coriplete sets of Rider I(lf ‘sefs.. AHOW 3 ' book ex-

Manuals, well-worn from much use, are found l.iulns theory: Foperuhon, anTVsets
ov heir benches.
or thelr benches _ RESERVE YOURS-AT YOUR JOBBERS

Nowhere . . . nowhere eise but through Rider

Manuals can you build a library of circuit data ; &m ORlGINAL

containing so many models of so many single-
band receivers, so many multi-band receivers [ MANUFAC:TU‘RERS DATA
(begining with Vol. XV all broken down into : : S
c|anf|ed schematics”), so many manufacturers,
wire recorders and record players . .
so much vital in-

formation. From ’
no other single 4 MEED ALL 17
source can you

Volume XVIL. .. ..... Do oo e eieien..-.-315.00
Volume XVI.. ... ....in vl einn @onnoo =0
. Volura XV oo e © Soosoooooacoaa
receivers and Volume. XIV to Vil {ea.vol. . ...
allied equipment. Volure VI

get such complete
coverage of U. S,

Abridged Marvals Tto Viene vzl ... L. 17.50
Racord Changers ond Recorcess . ... ... ...
Haster ndex, covering Matwas ¥ds. [ to X, |

Give Your shop
The Sign of Suc-
cessful Servicing...
o complete set of
Rider Manuals.

NOTE: The Mallory Radio Service Encyclopedio, 6th Edition, mokes reference to only one source F Radio Receiver SCiemc-ics—Rider M:muls.
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'ROFITS for YOU and
LEASURE for your CUSTOMERS
when you install a SHURE

THOUSANDS OF SET OWRNERS ARE
USING AND PRAISING THE" Wuted Stylus”

The “Muted Stylus” crystal cartridge can be used to
replace most other crystal cartridges being used today.
Its amazing needle quietness will charm and please all the
set-owners who are dissatisfied with ordinary reproduc-
tion. The “Muted Stylus” banishes needle talk and scratch
and hiss. It also features high output (around 2 volts) . ..
record-matched frequency response...low tracking force
...and “finger-tip” needle replacement. For all applications
—give them “something better”’—install a “Muted Stylus”.

"MUTED STYLUS” CARTRIDGES

Model W608B {Osmium) Code: RUSID  List Price: $7.50
Model W60A  (Sapphire)  Code: RUSIS  List Price: $8.50
“"MUTED STYLUS” NEEDLES
Model A62A ° (Osmium)  Code: RUZAP  List Price: $1.50
Mode!l A61A  (Sapphire)} Code: RUZAN  List Price: $2.50

Shure Patents Issued and Pending. Licensed nunder
batents of the Brush Development Co.

&

" SHURE BROTHERS, INC.

Microphones & Acoustic Devices

225 ‘W MURON ST, CHICAGO 10, ILL.

® CABLE ADDRESS: SHUREMICRO

OFF
OUR CHEST

This morning’s mail brought a
copy of the Pittsburgh Press, whose
front page carries the headline “On
the Spot. Investigation Reveals —
Radio Repair Racketeers Dupe Pub-
lic.”

This is not the first such investi-
gation which has come to our atten-
tion. Several others have been made,
but the Pittsburgh case is particularly
important because of the manner in
which it was conducted. According
to the newspaper, the investigation
was made by the Pittsburgh Better
Business Bureau at a cost of almost
$2,000.

The Better Business Bureau is a
reputable and respected organization.
Sixty-eight radio repair shops were
checked. New receivers were used.
The receivers were “rigged,” that is,
faults were purposely created. The
investigation concluded that the ma-
jority of the radio repair shops were
overcharging and otherwise perform-
ing repairs with “larceny in their
hearts.”

It is not our purpose to defend the
results obtained or the methods
used in this investigation. We would
like to point out, however, that
the details of the investigation and
the organization which performed it
are sufficient to convince the general
public that they are beiny mistreated
by the average radio serviceman

Incalculable damage has been done
to all of the radio service shops in
the Pittsburgh area. In other parts
of the country action taken now can

-avoid the reinactment of what has

already taken place in Pittsburgh.
Such action can only be effective if
it represents the organized efforts of
all the radio service technicians in
an area. Proof of this effectiveness
has been provided in areas where
well organized groups are already in
existence.

The newspaper account states that
a Pittsburgh servicemen’s organiza-
tion is being formed. If a strong or-
ganization had been in existence, it
could have done an effective job of
protecting the interests of the honest
radio repair shops in the Pittsburgh
area.

Strong local, and perhaps a na-
tional, servicemen’s organizations are
absolutely necessary if the confidence
of the public is to be maintained.
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Up—Up—Up~—~go sales cn these  —it's simply G-£ quality. That,
fest-moving G-E products that  plas proper desizn and the right
every service man needs—day in  price means ccosumer accept-
and day out. ance-- consumer demand — con-
sumer action.

The figures shown here repre-
sent the past three months as Make that action mean dollars
compared with the previousthree  for you. Order your stock of
months. The reason for these  these fast sellers sow —start
spectacular increases is no secret  your sales curve rising.

For additional information on these three units write:
General Electric Company, Electronics Park, Syracuse, N. Y.

ELECTRIC

$8E-n Y
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1 Nukes 019 Car Rudios
vork ke HewAgan [

New 3-step aerial
replacement deal by WARD

makes you extra sales,

extra profits, extra fast! 2
FAULTY AERIALS

Ward's new national advertising makes selling auto replacement
aerials easier than falling off a log. The new 1-2-3 strategy gives CAUSE 2 OUT OF 3

you everything you need to . . . CAR RADIO TROUBLES
1 TELL the customer the likely cause of his radio trouble.
2 TEST to see if the aerial is at fault.
3 SELL a handsome replacement aerial to make the radio
play like new.
Nothing complicated about it; it works like a charm. You make
$2, or more, on every aerial you sell, plus an installation charge.

Ward’s Auto Aerial Tester Package includes free sign and display.

You pay only for the aerials. Write today for details. Also . . .

please send name of your parts jobber.

THE WARD PRODUCTS CORPORATION
1529 EAST 45th STREET, CLEVELAND 3, OHIO

DIVISION OF THE GABRIEL COMPANY

IN CANADA. Atlos Radio Corp., 560 West King Sireet, Toronto, Ontario
EXPORT DEPT.: C. O. Brondes, Mgr., 4900 Euclid Avenue, Cleveland 3, Chio

WORLD'S LARGEST PRODUCER OF AERIALS FOR CAR AND HOME

RADIO MAINTENANCE & MAY 1948
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You wiLL make more money from television, in both installation
and service, when thousands instead of hundreds can afiord to buy
receivers. Lighter and more compact television receivers are now
a reality!

The answer is simple. Selenium Rectifiers eliminate power
transformers, rectifier tubes and filter chokes in the multiple power
supply. Weight is cut as much as 90 per cent in the power supply,
because a complete Selenium unit weighs less than half a pound.
Operation is cooler. There is the electronic advantage of no inter-
ference to the cathode ray tube due to stray magnetic fields. This
new power supply can be located almost anywhere in the set.

Now is the time to know more about this new development.
Federal, first manufacturer of Selenium Rectifiers in this country
and pioneer of their many developments, is also first in Selenium
Rectifiers to power television receivers. Equipment and circuits

have been tested in our laboratories. Write today for “Selenium
Rectifiers for Television Receivers”—a paper that gives you full
information. Address Dept. F958,

: DC VOLTS TO
A% S POWER TELEVISION
[e4 T RECEIVER
i —
R rR_“T

C, =125 MED. 250VOLT TYPE FPR
G -/25MFD 350 VOLT TYPE FP
= FEDERAL <404P 2795

220 [ WATT

307%.

SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey

KEEPING FEDEREL YEARS AHEAD . . . is IT&T's world-wide
researca and engineering organization, of which the Federal

Tel ramun cation’ .aboratories, Nutley, N. J., is a unit In Canada:—Federal Electric Manufacturing Company, Lid., Mon!real, P. Q.
elecoramu i g s Ny 8

Export Distributors:—International Standard Electric Corn., 67 Broad St., N.Y,

& MAY 1948 # RADIO MAINTENANCE




simnag

BABIO MAINTENANCE @ MAY (1943




' c

CONTINUOUS RESEARCH, study of thousands of cases
of actual field experience now enable us to offer you the
new 900A “VOMAX". Revolutionary as was the original,
the new 900A forges far ahead in simplicity, dependability
all-around usability.

Just 34 months ago McMurdo Silver Co. announced
“VOMAX"”—the first truly stable, ultra-high input resist-
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora-
tory-application class, Silver ergineering and use-experience
made “VOMAX" the first universal v.t.v.m. Its acceptance
was instant and overwhelming — for “VOMAX"” will meas-
ure, at input resistance so astronomically high as not to
“load down’ any circuit to which it may be connected —
d.c. volts, a.c., a.f., i.f. and r.f. volts, d.c. milliamperes and
amperes, resistance and db.— all over tremendous range
and with laboratory accuracy. Used in scores and hundreds
by such competent organizations as the National Bureau
of Standards, the Navy, Army, F.C.C., C.A.A., Veterans
Administration, G. E., Western Electric Co. Recommended
by Bendix, “VOMAX” is consistently copied, never
equalled — stands today as “standard of comparison” for
the entire industry.

In announcing the new “VOMAX” we think you’ll agree
that we can feel just a bit proud of having again done the
impossible to give you the world’s finest universal Labora-
tory Caliber Electronic Test meter at only Net $68.50.

OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

B

HARTFORD 3, CONN.

Net Price

$68.50

FEATURES

Non-breakable glass 7 meter completely protected
behind panel.

Single kmand-convenient probe gets into tight ploces,
banishe: usual snarl of easily lost and broken test
leads.

Newer — and fewer — minature u.h.f. tubes.

51 ranges ¢t highest available o.c. and d.c. input
resistance.

Absolutely stable—one adjustment sets meter zero
for all ranges.

No grid current error. Exclusive to “"VOMAX", this
vital fecture is carried to new heights in new 900A.
24 d.c. ranges at 51 and 126 megohms, constant
input resistance. 0 thru 3, 7.5, 12, 30, 75, 120,
300, 758, 1200 and 3000 volts. Polarity reversing

switch.

6 a.c./rf. ranges, 20 AJ thru 300 mc., 20 megohms
input resistcnce shunted by 7 mmfd. 0 thru 3, 12,
30, 120, 300 and 1200 volts,

3 db.ravges.—10/4-10, +10/ +20 and 420/ +50 db.

6 resistance ranges. 0 thru 2000, 20,000 and
200,000 ohms. 0 thru 2, 20 and 2000 megohms.

6 direct current ranges. 0 thru 1.2, 30, 120, 300,
1200 ma. cnd 12 amperes.

True vacuum tube meter in all but current functions.
No low-resistance, frequency-erroneous copper
oxide rectifiers.

Every, good jobber features the.: -
new ‘“VOMAX", new sizper-sensi-; -
tive 905A “SPARX”  Signal
Tracer,;910 Universal Test :
Spesker & 18 Watt Universal Out-- . =~

. put Transformer, 906 FM/AM

Signal.Generator,». new 909 -and
911 TV and FM Sweep. Signal - -

_ Generators, 904 Resistance/Capac-

itancé Tester. All; Laboratery
‘Caliber - Electronic Test Instru-.
‘ments at a price you can afford. -

MAY 1948 e RADIO MAINTENANCE



HERE'S HOW

Right now, you may have a winning idea at work in your
shop. An idea for a simple service tool which makes your
work easier, faster, more profitable. Hytron wants to help
make such needed tools available to all servicemen — at
cost. You can cash in on your idea easily -—— and also help
the other fellow.

Simply obtain an official entry blank from ycur Hytron
jobber — or write us. Answer a few simple questions on the
blank. Then include a sketch with constructional details —
or a photograph — or a model of your proposed tool. Mail

1ST PRIZE,
AUG.

HERE . - . v
ARE SOME HERE ARE THE PRIZES
EXAMPLES First Prizes

e

Hytron's Tube Tapper
and Miniature Pin
Straightenershowyouthe
kindoftoolwanted.Check SEPT.
off the qualities. Simple? ‘
Yes. Practicable? Usable b
time-savers. Durable?

Built to last. Compact?

Carry them in your pock-

et. Easy and economical

to manufacture? Adapted

to mass production. Tube
Tapper a nickel; Pin
Straightener 49¢ — both

under 50¢. Tools associ-

ated with tubes preferred,

but other original service

tools also acceptable.

Analyzer.

$50 U. S. Savings Bond

L4

MAY  DuMont Type 274 Five-Inch Oscillograph.

JUNE Radio Citi/ Products Model 665-A, the “*Billion-
aire”’, V-T Velt-Ohm-Capacity Meter, Insula-
tion Tester; and Model 705-A Signal Generator.

JULY  Hickok Model 156A Indicating T'raceometer.

AUG. McMurdo Silver Model 900A “Vomax’ Elec-
tronic Volt-Ohm-Milliammeter; Model 904

; Condenser/Resistor Tester; and Model 905A
“Sparx’” Dynemic Signal Tracer/Test Speaker.

Jackson Mode® 641 Universal Signal Generator.
OCT.  Weston Model 769 High Frequency Electronic

Second Prize —Each Month  Third Prize — Each Month
$25 U. S. Savings Bond

CGrand Prize..

$200 U. S. Savings Bond — to contestant whose idea 1s
judged to be best of the 6 winning monthly first prizes.

EASY IT IS TO WIN

to Hytron Contest Editor. The tool should be simple, prac-
ticable, durable, compact, easy and economical to manu-
facture. Examples: Hytron Tube Tapper and Miniature
Pin Straightener.

That’s all there is to it. Nothing to buy. Nothing difficult.
No fancy writing. And could you use one of those beautiful
deluxe test equipments — or one of those crisp new Savings
Bonds! Check the easy rules. Get an official entry blank
today for full details on how to win. Send in as many entries
as you wish — in any or all six contests. Everyone wins a
Tube Tapper. Your idea may hit the jackpot. Let’s go!

HERE ARE
THE EASY RULES

WHO . | . Any bona fide radio serviceman
who repairs radios for the general public
and who lives in continental United States
is eligible for these contests, except em-
ployees of Hytron, their advertising agen-
cies, and their families.

HOW | | | Get official entry blank from
your Hytron jobber, or write us. Describe
on blank your idea for a shpp tool for radio
servicemen. Include sketch and construc-
tional details — a photo — or model. Make
your proposed tool simple, practicable,
durable. compact, easy and economical to
manufacture (preferably to sell without
profit at 50¢ or less) — like the Tube Tap-
per or Miniature Pin Straightener.

WHERE ... Mail to CONTEST EDITOR,
HYTRON RADIO & ELECTRONICS
CORP.. SALEM, MASS.

WHEN . . . There are six monthly contests.
Opening and closing dates for each contest
are the first and last days of each of the
months from May through October, 1948,
inclusive. The postmark date determines
month of entry. Entries for final month’s
contest must be postmarked before mid-
night, October 31, 1948, and received by
November 15th. At judges’ discretion, un-
successful entries in any month's contest
may be re-considered among following
months’ entries. You may submniit as many
different ideas as you wish in any or all six
monthly contests. Use separate blank for
each entry.

PRIZES . . . Sce special listing of prizes.

JUDGES . . . Entries will be judged on
originality, simplicity, practicability, dur-
ability, compactness, and ease and econ-
omy of manufacture. Judges will be: San-
ford Cowan. Editor & Publisher of Radio
Service Dealer: W. W. MacDonald, Man-
aging Editor of Electronics; Oliver Read,
ChiefEditorof Radio News; JosephRoche,
Editor of Radio Maintenance; L.
Stoutenburgh, Executive Editor of Radio
& Television Retailing; Lewis Winner,
Chief Editor of Service.

Judges’ decisions final. Duplicate prizes in
case of ties. No entries returned. Entries
become property of Hytron, who may, at
its option and by special arrangement with
the entrant, pay the cost of a patent appli-
cation (if the tool is patentable) with the
understanding that Hytron is to have a
non-exclusive license to manufacture, dis-
tribute, and sell the tool without royalties.
Contests subject to all Federal and State
regulations. Winners will be notified by
mail. Grand prize winner will be announced
in radio service trade papers shortly after
close of final contest. Prize winner list
available approximately one month after
. close of last contest.

1ST PRIZE, OCT.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

RADIO MAINTENANCE ¢ MAY {948
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Self-Contained to 6000 Volts AC & DC
5 Megohms, 600 MA, + 70 DB,
with full size 3" Rectangular Meter

i In a custom molded bakelite carrying case, the series 40 is an un-
paralleled instrument of its type and size. Ideally dimensioned and
engineered to meet the need for a portable, compact, vet rugged,
accurate test set to withstand hard, long term usage as is imposed
by the service technician, maintenance engineer, production inspector,

trouble-shooter, radio amateur, etc.

The Series 40 offers every advanced design feature and full-bodied components as are
reqularly incorporated in “Precision’s” larger multi-tange test sets, including: Rotary
Range Selection—1% shunts and multipliers —heavy duty insulated pin jacks—Large
numeralled, easy reading meter,

ALL RANGES, including 6000 volts and 5 Megohms, are SELF-CONTAINED and ready to
operate. NO EXTERNAL BATTERIES OR MULTIPLIERS ARE REQUIRED.

RANGE SPECIFICATIONS

% 6 A.C.-D.C. & Output Voltage Ranges:
all at 1000 ohms per volt.
0-3-12-60-300-1200-6000 volts.

% 4 D.C. Current Ranges:
0-.6-6-60-600 MA.

% 3 Resistance Ranges:
with self-containad batteries.
0-5000-500,000 and 0-5 megohms.

% 6 Decibel Ranges from —22 to +70 DB.

v% Full Size 3"’ Rectanqular Meter:
400 microamperes * 2% accuracy.

% 1% Wirewound & Metallized Resistors.

v% Only 2 Pin Jacks serve all standard functions.

% Recessed 6000 volt safety jack.

% Ancdized, etched aluminum panel:
resistant to moisture and wear.

¢/5€ this new “Precision’’ Test Set now on display at all leading radio
parts and equipment distributors, or write directly for the Precision 1948 catalog
describing the complete Precision line of quality Electronic Test Instruments for
all phases of modern radio-electronics—A.M., F.M. and TV.

Series 40 (illustrated) In
custom molded bakelite
case with plastic handle.
334" x 614" x 21", Com-
plete with ohmmeter bat-

teries and test leads.

2 $92475

aa

TPRECISION

TEST EQUIPMENT

5

g e R e

Export Division: 458 BROADWAY, NEW YORK CITY, U.S.A. .

10

-

PRECISION |
APPARATUS COMPANY INC. é

%

92-27 HORACE HARDING BOULEVARD i
ELMHURST 5, NEW YORK: o

. : 4

o

Cables: MORHANEX
MAY 1948 » RADIO MAINTENANCE



It’s Impossible to Hear
a Mallory Control Operate!

taken on volume

Sacturers. Mallory controls gave no audible sound,
registered 229 below all others in inaudible

sound vibrations.

WHAT WILL
MALLORY
DO MEXT?

See Us at
the Radio
Parts Show

Meter used in the noise level test. Readings;were

Even super-sensitive meters, built for the
U. S. Navy to inspect delicate electronic
communication equipment, do not show an
audible sound level when Mallory carbon
controls are tested.

Mallory carbon controls give you totally silent
operation—the tapers are smooth and accu-
rate to assure maximum adjustment in the
proper ranges—the
overall resistance values
are uniform and the life
of the control is the
longest ever provided.
This kind of quality
keeps customers
satisfied.

“Mallory has gix;en you

controls of all leading manu- -

so many “firsts” in the

P. R. MALLORY & CO.,

RADIO MAINTENANCE o MAY 1948

field of radio-electronic replacement parts that
you know Mallory products are the finest
that can be produced! Sell them with con-
fidence, install them with ease. The Mallory
line of Volume Controls, Capacitors and
Vibrators has been standardized; they are
a profitable line to stock.

“Good Service for Good Business” |

A business plan that will raise the earnings
of radio-electronic scrvicemen. One important
item in the plan is a unique system for
following up your eustomers for repeat orders.
And there are ways
of linking your name
with the Mallory trade
mark, to get the bene-
fit of Mallory advertis-
ing. Better ask your
* distributor about it!

Inc., INDIANAPOLIS 6, INDJANA

11



This five-color decal identifies you as the man
Sylvania is talking about—in the big new national
campaign now under full steam in Life, The Satur-

day Evening Post, Collier’s, Radio Best.

Display this decal on your door, your windows,
your truck —to hook your store up with Sylvania’s &=
nationwide advertising, 2

The decal is yours for the asking . . . in 8-inch &=
12-inch size . . . in any quantity you want!

yourself how quickly this cartoon ad catches
¢ See how strongly it features the Radio Serv-

P In every Sylvania ad tllroucrhout 1948 ... in four
great, nationally-read magazines . . . your customers
—and the people you want for customers—will see
this decal over and over again. They’ll look for it
when their sets need servicing—be sure they see it
on your store.

ot \ é

LOOK FOR THE JOBBER WHO DISPLAYS THIS
COMPANION DECAL P

// Authorized \
K Distributor

TFSTLVANIA HAN(I IhBiS
ANDTESTEQUIPMENT

He’s the authorized Sylvania Distributor
in your locality. He’s ready to supply you
with top-quality Sylvania Radio Tubes and
Test Equipment, for the kind of servicing
jobs that will keep your customers coming
back to you.

SEND THIS COUPON

FOR THIS

Ii—————————————_«xmmn—;m:-—-

Sylvania Electric Products Inc..
Radio Tube Division
Advertising Dept., Room R-1605
“Emporium, Pa.

SYLVANIA SERVICEMAN’S DECAL

Gentlemen:

Please send, free, the following quantities of the Sylvania
Serviceman’s decals:

Radio Tube Division, Emporium, Pa.

|
|
|
1
!
|
H ............ 8-inch decals wenesevne ... 12-inch decals
I
|
|
i
i
]

MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES:
FLUGRESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS Lm—_————— I S N SN I SR RN e e e Emme G @

12

_-_—-—-—--_-‘
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and  Lever Switching Connects Each Mbe ?in %“Q Proper Circuit

T TOP GAP
CONNEGTION

CIRCUIT
SWITCH

« HEATER

HEATER &
GATHODE

TU
TESTER

Triplett lever switching circuit

arrangement has 7 distinct ad-
vantages contributing to maximum
flexibility, simplicity of operation

and anti-obsolesence.

MODEL
341350075

DEALER NET \0“ 7. ALL ELEMENT CHECK—Thorc 1gh conclusive pot more than five of the 10 lever switches
“t\“ \“M test of tube elements, shield: and taps. The  need be set.

‘\\ only commercial tester to get at each tube pin 5. PICTURE YOUR CIRCUIT—Assures confidence

‘\\\' / and make an open and short check. in tests and enables special tube checks for

*\\ 2.NO HUNTING FOR SOCKETS—No plugging bal_ancgd cxr.cuit.s, specxal_loads, etc. “Trick”

At into wrong socket—Circuit flexibility requires switching circuits make it more difficult for

the serviceman to “picture’” his test circuit.

6. SET UP YOUR OWN TEST FOR NEW TUBES—The
“pictured” circuit and straightforward test
procedures enable the user to set up for new

3 ! tubes. A feature rarely found in commercial
A simple up or down motion of the lever type tube testers.

instantly makes the connection.

only one socket for each type of tube base.
3. CIRCUIT CLARITY—Lever switch numbering
corresponds to RMA tube pin numbers, con-
nected to bring out each active tube element.

7. INDIVIDUAL CONTROL FOR EACH TUBE ELE-
4. OPERATION SIMPLICITY—Minimum of con- MENT—Takes care of roaming elements, dual
trol settings plus straightforward arrangement cathode structures, multi-purpose tubes etc.,
of this cutstanding emission circuit. Generally in addition to standard value tests.

TRIPLETT ELECTRICAL INSTRUMENT CO. - BLUFFTON, OHIO, U.S.A.

in Canada: Triplett Instruments of Canada, Georgetown, Ontario.
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Here it is! The answer to a thousand problems . . . possible
because of the skillful design and engineering that has made
Radiart the leader. We are proud to unveil this POWERFUL
VIBRATOR in conjunction with the annual Chicago showing, an
event of great moment. The old rotary inverter is replaced with
this rugged vibrator where high voltage changes from D. C. to
A.C. are required. This advanced design incorporates vast im-
provements on anything the field has previously known, and has

o wide variety of industrial and domestic applications.

See this, and other Radiart products at our display booth,

CLEVELAND 2, OHIO

Export-Scheel International Inc.
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Since 1923 Sangamo Capacitors have had a reputation for
high inherent quality. Discriminating users have learned
to rely on Sangamo for excellent design and construction,
honest characteristics and conservative ratings. There is a

Sangamo Mica or Paper Capacitor to fill your every need. Type 71

DIACLOR IMPREGNATED CAPACITORS

Designad for use on broadcast and aircraft
transmitters, and in many varied high voltage
circuits. These small-sized, light-weight, long-
lived capacitors have high insulation resist-
ance, high dielectric strength, and low power
factor. Available within a range of 600 to
6000 V. D. C. W. or higher.

METAL-CASED MINERAL OIL PAPER CAPACITORS

Extremely popular because of their excellent bypass and
coupling qualities. They offer unusually stable performance
from 55° C below zero to 85° C above zero. These “Jack-ef-
all-Trades” Capacitors are available within a range of 200
to 2000 V. D. C. W.

DIACLOR FILLED FILTER CAPACITORS

Particularly suitable for use in communications equipment,
industrial electronic, and other high voltage filter applica-
tions. They are enclosed in aluminum containers designed to
facilitate mounting, and have an insulating washer and [
spade lug for insulating from the chassis.

MINERAL OIL BYPASS CAPACITORS

Primarily intended for bypass applications. Their character-
istics are excellent for R. F. and A. F. bypass, audio fre-
quency coupling, and A. C. circuits, under all humidity
conditions and at temperatures up te 85° C, subject to
RMA standard temperature/voltage adjustment.

C.OC..P....O.C..Z..Q....

PAPER « MICA « SILVER « CAPACITORS

Sangamo manvufactures a com-
plete line of paper, mica and
silver capacitors. Write for Cata-
log No. 76B for full information.

SC483-A
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PART 1
by K. E. Stewart

THE GAUSE OF DISTORTION IN THE OUTPUT OF A REGEIVER GAN BE

VERY ELUSIVE,

THE AUTHOR OUTLINES THE VARIOUS TYPES OF DIS-

TORTION, THE CAUSES OF DISTORTION, AND HOW [T MAY BE ELIMINATED.
THE ARTICLE WILL ASSIST THE READER IN DEVELOPING A SYSTEMATIC
METHOD OF DISTORTION TROUBLE-SHOOTING.

THE prime requisite of a radio
receiver 15 that it be able to de-
liver from its loudspeaker an intelli-
gence which 1s as nearly identical to
the intelligence which is super-
imposed upon the carrier wave of
the broadcasting station as is pos-
sible. To achieve this, the output
voltage fed to the speaker must be
identical in every respect, other than
amplitude, to the voltage wave com-
prising the modulation envelope of
the carrier. Any condition which
brings about a deviation from the
original waveform will introduce dis-
tortion into the intelligence received.

types of distortion i.e.:

(1) Harmonic Distortion—also
referred to as amplitude, or non-
linear distortion

(2) Frequency Distortion, and
(3) Phase Distortion.

Since the ear is very insensitive
to phase distortion, it is of little im-
portance in receivers of sound only.
Therefore, 1 this article we will be
concerned only with the first two.

Harmonic Distortion

This type of distortion is caused
by generation in the receiver of fre-
quencies not present in the signal.

the frequencies present in the signal,
and also frequencies equal to the
sums and differences of those fre-
quencies. These sums and difference
frequencies are known as intermodu-
lation frequencies.

Harmonic distortion is brought
about primarily by improper oper-
ating conditions of the tubes, result-
ing in curvature of the dynamic
characteristics, and will generally be
held to a minimum if the grid bias,
plate voltage, and load impedances
are correct, and the signal voltage is
not so strong as to cause overload-

ng.

There are essentially threc (3) These frequencies are harmonics of Overloading of any particular
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A simplified schematic diagram of a receiver showing recommended check points in the order in which fests are
The tests are made with o signal tracer while o signal is being fed into the input of the receiver.
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stage occurs when the signal voltage
is so high as to cause the normal
range of operation on the dynamic
transfer characteristic of the tube to
be exceeded. If the signal becomes
sufficiently strong, the plate current
may cease to flow entirely during a
portion of the cycle.

Frequency Distortion

Frequency distortion is the result
of unequal amplification of the dif-
ferent frequency components of a
signal and results from the depend-
ance of circuit impedances upon fre-
quency, causing attenuation of some
frequencies and accentuation of
others, and is generally held at a
mmmum 1 circuits not containing
transformers or other inductors.
There need not be frequency distor-
tion in reactance or transformer
coupled stages, however, if the re-
actors or transformers are properly
designed. Impedance mismatches in
audio stages are also a source of fre-
quency distortion. If a signal rich
in harmonics is fed into a stage with
mismatched impedances, some fre-
quencies will be reinforced and
others will be attenuated. The load
impedance of an audio stage should
be high for maximum voltage out-
put, but where current is involved,
distortion will be introduced by any
mismatch of impedance. Conse-
quently, the load impedance is de-
signed to effect a compromise be-
tween power output and distortion.

Distortion can originate in any
stage of a receiver, including the
speaker itself. The experienced
serviceman can often recognize the
peculiar kinds of distortion associ-
ated with certain troubles, and can
go directly to the source without the
aid of any instrument other than his
ear. In most cases, however, much
valuable time will be saved by the
use of test equipment. In a great
many cases it is impossible to locate
and properly remedy such troubles
without the aid of proper test equip-
ment. An oscilloscope is a very de-
sirable instrument to have access to
for such work, although a signal
tracer with a detector probe will of-
ten lead the serviceman to the
trouble and requires less time to use
than the oscilloscope. A modulated
signal generator is, of course, a maust.
The writer also considers a vacuum
tube voltmeter to be an essential in-
strument for servicing modern re-
ceivers, and especially so in shooting
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distortion troubles. If one does not
have access to either a vacuum tube
voltmeter or an oscilloscope, he will
waste many hours of valuable time
at best, and in many cases probably
will not be able to eftect the proper
cures at all.

Harmonic distortion is responsible
for the majority” of the distortion
troubles in a receiver, and since tube
operating conditions are the chief
cause of this type of distortion, it is
important to be able to determine the
exact voltages which are applied to
the various tube elements. A vacuum
tube voltmeter is absolutely necessary
to make these measurements. Many
distortion troubles can be located
without any instrument other than
the VIVM.

Since distortion c¢an originate in
any part of the receiver, time will
be saved by first localizing the dis-
tortion to a stage through the use of
a signal tracer (see Fig. 1). For in-
stance, if a signal taken from the
voice coil of a receiver is distorted
and the signal appearing on the con-
trol grid terminal of the output stage
is undistorted, then it is logical to
assume that the trouble is in the Jast
stage. If distortion exists at the grid
of the output stage, then the output
of the preceding stage should be
checked, then its input, etc., working
back toward the first stage in this
manner until the distortion is local-
ized. When the offending stage has
been located, it is necessary to test
voltages, etc., in the stage where the
distortion exists rather than to make
haphazard tests throughout the re-
celver.

The tubes should always be tested
first. A defective tube is often the
source of distortion trouble and al-
though a tube tester will not point
out a defective tube inh 100% of the
cases, it will do so in the majority

of cases. If there is any reason to
doubt the merits of a tube, it is bet-
ter to check it by substituting a tube
known to be good.

Coupling Condensers

No one method can be claimed to
be the universal solution to tracking
down the source of distortion in a
radio receiver. Fach case is an in-
dividual one and poses its individual
problems. [t is of paramount impor-
tance to utilize one’s knowledge of
theory together with logic and rea-
soning in analyzing distortion
troubles. For instance, one of the
most common offenders in audio
stages is the leaky coupling conden-
ser, which is connected between the
plate of one stage and the control
grid of the following stage.

Tn most cases, this condenser is
not “dead shorted” but has a high
resistance leak, sometimes of the or-
der of several megohms. It would
be a comparatively simple matter to
apply the test leads of any voltmeter
between the grid end of the conden-
ser and B— in order to determine
a “dead short” as the grid potential
would be the same as the plate po-
tential of the preceding stage and
therefore a high positive reading
would be obtained on the meter.
Logic points out, however, that where
the leak is in the order of megohms,
there would be little use to expect a
reading on an ordinary low resis-
tance voltmeter as the I-R drop
across the condenser would be equal
to approximately the plate voltage of
the preceding stage the instant that
the meter became a part of the cir-
cuit.

If a vacuum tube voltmeter is
used, (Fig. 2) the presence of any
positive voltage at the grid can be
readily determined, as this type of
meter does not draw current from

<<
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("NO D-C READING SHOULD BE OBTAINED HERE")

i

¢ 1

Fig. 2. If the vacuum tube voltmeter indicates the presence of a voltage drop
across the grid resistor, the coupling condenser is probably leaking.
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the circuit. It will not be necessary
to disconnect the condenser from the
circuit. Where a leak is suspected,
the tube, which has its grid connected
to the condenser in question should
be removed from its socket before
dismissing the possibility of leakage.
flow of grid current may some-
times reduce the voltage at the grid
to a minimum, or the bias which is
developed across the cathode resistor
may be sufficient to cancel out the
positive voltage which would other-
wise be present. It must also be re-
membered that if a fixed bhias is be-
ing applied to the grid, that this bias
may be greater than the positive po-
tential. The bias voltage would be
less negative than normally, if the
coupling condenser is leaking be-
cause of the I-R drop which will
consequently take place across the
grid load resistor. A comparison
should be made between the bias
supply voltage and the voltage at the
grid. A leaky coupling condenser
will be indicated if a considerable
difference exists between the two

readings (see Fig. 3).

Overloading

As previously stated, overloading
may take place in one or more stages
when the amplitude of the input sig-
nal is excessive. In some cases, the
signal may swing the grid-voltage
beyond the plate - current saturation
point. The grid may swing positive
and draw current, or the grid voltage
may swing past the plate current cui-
off point. An oscilloscope is an ideal
instrument for detecting such condi-
tions. A sinusoidal voltage from the
signal generator may be fed into the
input of a circuit and a comparison
between the input and output wave-
forms will detect the presence of
overloading. If the serviceman does
not have access to an oscilloscope.
there are other methods of approach-
ing the problem.

We know that the grid of a class
A amplifier should never become
positively charged. A positive poten-
tial can be readily detected with the
VIVM and indicates overloading
(see IMig. 3). It should be remem-
bered that the grids of a class B out-
put stage may normally swing posi-
tive during the cycle of operation.

A D-C milliammeter can also be
used. We know that the average
plate current flow should remain con-
stant in a push-pull class A ampli-
fier. Therefore, the reading on a

18

D-C milliammeter placed in the com-
mon B+ lead to such a stage (Fig.
4) should remain the same and over-
loading will be indicated by any fluc-
tuation of the meter reading.

A VTVM connected to the plate
will also detect any current fluctua-
tion, since any change in current flow
will produce a corresponding change
in plate voltage, although the voltage
change may be very slight if the volt-
age regulation 1s good. In a stage
containing only a single tube, over-
loading will not necessarily cause any
change in the average plate current,
because both the negative and posi-
tive halves of the cycles are affected.
An upward fluctuation of class A
amplifier plate current will indicate
excessive negative bias, whereas a
downward fluctuation of plate cur-
rent will indicate insufficient negative
bias. Grid current flow in a class A
amplifier will indicate either exces-

negative bias, or a combination of
both.

A Y. C,

Improper A.V.C. action may be
the cause of incorrect operation of
the R-F or I-F stages.

The great majority of present day
receivers utilize the diode detector
A V. C system. A trouble often en-
countered in this circuit is that of
too strong an A-V-C action. Such a
condition will not only reduce the
sensitivity of the receiver but serious
distortion may result, especially ii
the A-V-C voltage becomes strong
enough to bias one or more tubes be-
yond their cut-off. If one or more
R-F stages should have 1its grid
driven negative to the extent that
plate current flow ceases entirely
during the negative half of the ap-
plied signal, the tube will tend to act
as a grid bias detector, and a form

sive signal voltage or insufficient of distortion known as “cross modu-
POWER OUTPUT
1 TUBE
Al |
- A
V.T.
M §
T0 B+
POWER
SUPPLY l
COMPARE READINGS AT POINTS B
A&B
=

Fig. 3 Taking two successive readings as shown above, the coupling con-

denser may be checked.

If there is a considerable difference between read-

ings the condenser is probably bad.

OQUTPUT
XFMR

3

(>5)

&

B+

H—

Fig. 4 A d.c, milliommeter connected as shown may be used to check the
operation of a push-pull class A amplifier.
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lation” results. Two stations will
appear to come in together. Such a
condition 1s not always the fault of
the A -V -C action, however. The
D-C bias supplied to the tube may
be too great or the fault may lie in
the tube itself. The cut-off point of
remote cut-off, or variable Mu tubes,
which are used in A-V-C controlled
stages, tends to approach zero grid
bias as these tubes age. New tubes
should be substituted before con-
cluding that some other trouble ex-
ists. In a receiver operating nor-
mally, the A-V-C voltage developed
may run as high as 40 volts, depend-
ing upon the amplitude of the signal
and the number of tubes under con-
trol. Generally, the fewer the num-
ber of tubes controlled, the greater
will be the A-V-C voltage developed
for a given signal strength. If it be-
comes apparent that the A-V-C volt-
age is too great, the A-V-C diode
tube should first be checked by sub-
stituting a tube known to be good.
A gassy diode will cause excessive
A-V-C voltage to be developed. This
diode is often incorporated in the
same envelope as the Ist A-F ampli-
fier triode such as in the 6SQ7, 7C6,
etc. The A-V-C and, or the detec-
tor diode may also be incorporated in
a separate envelope such as the 616
or 7A6. If the tube is not faulty,
the diode load resistor has probably
increased in value. If this load re-
sistor becomes lower in wvalue, the
A-V-C action will not be great
enough, that is, the voltage developed
will not be sufficient and a strong
signal may overdrive one or more of
the stages under control. The ab-
sence of A-V-C voltage is usually ac-
companied by fading as well as poor
tone quality. In many cases, the vol-
ume control potentiometer itself
serves as the A-V-C load resistor as
well as the audio load resistor as
shown in Fig. 5. It is important that
the potentiometer be of the correct
value, not only to assure the correct
A-V-C voltage being applied to the
stages under control, but also n or-
der to preserve the time constant. If
the value of the load resistor or any
of the associated filter condensers or
resistors in the A-V-C line should
change in value, or if they are re-
placed with the wrong values, the
time constant will be upset. The
effective time constant, in seconds,
in an R-C circuit is equal to the
product of the resistance in megohms
and the capacity in microfarads. The
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optimum value of time constant is a
compromiise value which is suffici-
ently great to provide adequate fil-
tering and yet small enough to pre-
vent too long a time lag from being
introduced, which in turn would pre-
vent the A-V-C action from keeping
pace with rapid fading and tuning
operations.

Generally the time constant of an
A-V-C circuit should not exceed 0.1
of a second. Many receivers are so
designed as not to allow an excess
of about 0.06 of a second. Should
the time constant be too great, it will
become difficult to tune in stations
accurately to the point of resonance
and the signal will be received with
a “plopping” sound. On"the other
hand, if the value of time constant is
too small the gain of the stages un-
der control may become a function
of the modulation, due to insufficient
filtering action. This condition will
result in distortion due to the audio
frequency modulating the R-F sig-
nal, and may also result in howling
due to feedback. A leaky by-pass
condenser in the A-V-C line will re-
duce the A-V-C wvoltage and also
lower the time constant. The slight-

est leakauge in one of the by-pass
condensers will seriously affect
the voltage because of the high val-
ues of resistors used in these cir-
cuits. An absence of A-V-C action
will usually be indicated by blasting
as the receiver is tuned and the out-
put will usually be accompanied by
excessive static-like noise.

If the small R-F filtering conden-
ser across the audio load resistor
(C; in Fig. 5) should become open,
or be too low in value, a high pitched
whistle or how! will be introduced
into the output. The value of this
condenser is in the order of micro-
microfarads. On the other hand, if
the value of this condenser is too
large, the high frequency response
will be affected and a loss of volume
will result.

Small filter capacitors are often
(C; in Fig. 5) connected between
the plates of one or more of the au-
dio stages and ground. The same
symptoms generally apply to corre-
sponding defects associated with
these condensers as with the detector
R-F filtering condenser.

Howling will sometimes originate

— To Page 53

2np et TO GRID OF
IST A-F AMP . NEXT STAGE
LAST E
l_
XFMR :16:_ .
(=1 E Q: b c" ?
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Fig. 5 A simplified circuit showing a combined second detector, a.v.c., first
audio amplifier.

PUSH~-PULL
INPUT XFMR.

25,000
TO L
50,000~ %

Fig. 6 As explained

in the text, the insertion of R1 will often eliminate para-

sitic oscillations.
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A SIMPLIFIED APPROACH TO THE PROBLEM
OF ELIMINATING MAN-MADE INTERFERENCE.

ONE of the biggest headaches in
the radio service business is
that old complaint “It’s noisy” or “It
has too much static.”

Most servicemen shy away from
such “nuisance” jobs, often recalling
former disappointing attempts—dis-
appointing because of lack of knowl-
edge of the fundamentals in this spe-
cialized field of noise, lack of proper
equipment, and probably a large por-
tion of lack of confidence. A com-
mon attitude of Mr. Average Serv-
iceman, when confronted with noise
problems, is that of apathy. The cus-
tomer feels this, and gets the impres-
sion that little or nothing can be done
for him. The serviceman briefly ex-
plains to him that there is nothing
wrong with his radio, but that he has
“interference” in the vicinity of his
home, causing the disturbances in his
receiver,

It is much better and far more
profitable to explain to the customer
that although his radio is not defec-
tive, interference is appearing in the
set at its location and can probably
be removed, or at least minimized,
with filters, wave traps, a new an-
tenna, a new location for the old an-
tenna, (lead-in’s too), shielding cer-
tain wires inside the set, or locating
and repairing the interfering device
itself.

Since Television has arrived and
this same interference can be seen
on the screen, as well as heard in the
speaker, the customer will no longer
accept interference as he has in the
past.

He knows that a television pro-
gram is not saitsfactory when the
screen is cluttered up with “noise
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pattern,” and he also knows that the
modern serviceman goes to great
lengths to eliminate this noise and
static. And following this line of
logic he reasons that if noise can be
removed from television receivers
with a little effort, it can also be re-
moved from his own radio—and he
is correct. Most interference can be
removed or reduced to an acceptable
level.

This article is intended to simplify
the subject and create a more favor-
able attitude by the serviceman to-
ward coping with these jobs. After
the serviceman gains a little experi-
ence servicing interference, the work
should prove to be no more time con-
suming than an ordinary service call
to the home.

Of course we are all familiar with
the various types of receivers, but
let’s run through them again, look-
ing at them as they are affected by
interference. Most numerous, of
course, are the AC-DC types (in-
cluding Portables). Most of these
sets have no RI stage. Lack of am-
plification before the mixer causes a
decrease in the signal to noise ratio.

The signal from the antenna comes
directly into the mixer tube, through
a broadly tuned circuit. AC-DC sets
are thus more sensitive to power line
interference.

The straight AC type receivers
usually have much better selectivity
and sensitivity, more tuned circuits,
better filtering, power line isolation,
higher operating voltages, and the
important advantage of having a
ground connection. A good ground
connection cannot be over - empha-
sized for its noise reducing qualities,

by Paul M. Miller

especially in high-noise districts and
locations that are some distance from
a broadcasting station. Many times
a ground connection will be all that
is needed to reduce the interference
to an accepiable level.

Then there are the Multi-band
radios. These receivers operate on
the short wave bands as well as the
broadcast band. The owner of such
a receiver, when switching from the
broadcast band to a short wave band
immediately notices an increase in
the noise level. The signals are not
as strong, his antenna is usually a
gross nusmatch for the band he is
tuning, and at the higher frequencies,
receiver noise begins to appear in
objectionable quantities.

FM sets are not subject to the
same types of interference as AN
sets. Interference is primarily am-
plitude modulated and the FM limit-
ing circuits clip the noise to the sig-
nal level and it is not nearly as
noticeable. The FM discriminator
circuit does not respond to amplitude
modulated noise when a reasonably
strong carrier 1s being received. M
sets have problems all their own,
one of which is hiss and recciver
noise between stations. This is due
mainly to the high-gain tubes and
circuits used. Some of the later
model FM sets are being manufac-
tured with squelch circuits incorpo-
rated in the chassis which remove
this noise during tuning between sta-
tions.

Types of Interference

Atmospheric noise in most cases 1s
caused by lightning (not necessarily
in the vicinity). This is a difficult
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type of interference to conquer be-
cause the noise level is dependent
vpon many varying factors such as
frequency, weather conditions, the
season of the year, etc. Because of
atmospheric noise, radio communica-
tion service on the lower frequencies
is limited.

Starting at about 30 megacycles,
the atmospheric noise is usually low-
¢r than the receiver noise (noise gen-
erated by the thermal agitation of
resistance parts of radio and the flow
of current in the tubes).

A large percentage of interference
from amateur signals can be removed
quite easily. In most cases it merely
depends upon the point of entry of
the interfering signal. Methods and
equipment for removing “Ham® in-
terference will be discussed in Part
3. Probably the most familiar source
of interference is small appliances
such as electric razors, fans, fluores-
cent lights, refrigerators, elevators,
arc welders, diathermy machines, X-
ray machines, oil burners, ignition
svstems, street cars, defective an-
tennas and lead in’s, etc. In small
appliances, noise is caused by the
operation of the device itself, cre-
ating a high - frequency oscillation.
Many types of appliances such as
toasters, irons, etc.,, cause small
sparks (arcs) as a result of change
in the electrical conditions of the de-
vice, which are essential to its oper-
ation. These appliances actually act
as small transmitters setting up a dis-
turbance which may eftfect reception
at a considerable distance.

The greatest intensity of radio fre-
quency interference falls in the fre-
quency band between 150 and 300
kilocycles, and continues up into the
high frequency and very high fre-
quency bands at reduced levels.

Points of Entry

Interference may enter the receiver
at any of numerous points. The
most common points of entry are the
Power Line and the Antenna.

The less common points of entry
arc the Intermediate Frequency stage,
the Audio stage, the Detector stage
and the Oscillator stage. A little ex-
perience diagnosing interference
problems will often enable the serv-
iceman to classify the type of inter-
ference upon hearing it.

Fvery serviceman recognizes the
60 cycle hum in a speaker as coming
in through the power lines and rec-
tifier circuit. and he knows that a
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filter condenser to ground will stop
it. He has filtered this interference
cut. He also recognizes the code sig-
nals of a local radio amateur’s sta-
tion, so he installs a wave trap of the
correct size, tunes it, and the code
disappears. He has tuned this in-
terference out. So it is with most
other types of interference. They
can usually be filtered, tuned, and
often grounded out. Interference can
be radiated from the device itself, or
can be radiated by the power lines
carrying the noise. Power lines can
pick up noise as they pass a device
radiating noise, and carry it to a re-
ceiver connected somewhere along
the line. The chassis of a radio can
pick up radiated noise, and can in-
troduce power line noise into various
parts of the circuit. So it is ex-

tremely important to have a good
solid ground collection at the re-
ceiver. (Remember AC-DC chassis
are sometimes exceptions!)

If the source of interference is
close to the receiver, the noise may
be picked up and amplified by the
grid and plate leads under the
chassis, especially if they are long,
or unshielded. The antenna can pick
up interference that is radiated from
the interfering device or from the
power lines carrying the noise.

It is most desirable to eliminate
the interference at the source instead
of at the receiver. Again, if the
source of the noise is close enough,
and strong enough, it may saturate
the set with its effects. It can enter
through the power line, the antenna,
the individual wires of the set, or the
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Fig. 1—Circuit diagrams of three capacity-type filters.

Fig. 2—Sprague Filterols.
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These units are effective high frequency filters.
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chassis. Attacking it at one entry
point at the receiver often does little
good, while one little filter at the
source will clear it up.

Theory of Filters

An interference filter is a small
container, enclosing one or more con-
densers and often choke coils, in va-
rious arrangements. Most filters can
be attached either to the power line
or to the device causing the disturb-
ance, but of course it is best to in-
stall the unit at the source, wherever
possible. Some filters are installed
in series with the line, some are in-
stalled across the line. Most capacity
type filters are installed in parallel
with the line, or from line to ground.
There are no current limitations on
filters of the capacity type, however
those filters containing coils or
chokes or a combination of chokes
and condensers should be selected
with a view of the current require-
ments of the receiver or the device
to which the filter is attached.

Interference filters act in three
ways : 1—Suppression. 2—Rejection.
3 — Diversion. Suppression of the
noise at the source, rejection of the
noise at the receiver, diversion of the
noise to ground along the lines.

Every serviceman knows that a
small condenser between the plate of
an output tube of a receiver and
ground will attenuate the higher fre-
quencies, a larger condenser will at-
tenuate the lower frequencies, and a
still larger condenser will just about
attenuate everything—signal and all.
The frequency of interference is a
major factor in filter design .

Most of the interference jobs that
the serviceman will run into will be
caused by home appliances, whose
frequency range is not too broad.
Simple capacitor filters will usually
suffice in these cases where the noise
is not too severe. In other cases the
frequency is so high that an ordinary
capacitor filter is useless. The effec-
tiveness of a high-frequency filter
depends to a large extent upon the
correct values of inductance or capa-
city, or both, their placement in the
container, length and type of leads.
The Sprague company recently in-
formed the author that they found
the mechanical " design and construc-
tion had a very great effect on the
attenuation characteristics of their
filters. A certain combination of ca-
pacity and inductance may figure out
mathematically to resonate at a cer-
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tain frequency, but placing the com-
ponents close together to save space,
pouring pitch or insulating compound
all over them, and enclosing the
whole business in a metal container,
can change things considerably.
Capacity Types

The simplest form of noise filter
is merely a condenser of suitable
capacity shunted across the line, or
from the line to ground. It works
well in many cases, but simple con-
denser arrangements are not satis-
factory where it is necessary to at-
tenuate high noise levels over a broad
band of frequencies.

Schematic diagrams of capacity
type filters are shown in Fig. 1. Sim-~
ple capacity filters that are effective
at comparatively low frequencies be-
come inductive at the higher fre-
quencies and their attenuation suf-
fers. During the war an urgent need
arose for a filter that was effective
at the high-frequencies of military
communications and radar. The
Sprague Filterol No. 4 is just such
a filter. (See Fig. 2) They call it
a “Hypass” filter. It is a capacity
type but has a fundamentally differ-
ent design from conventional type
capacitor filters, in reality are three
terminal networks which are non-
resonant at frequencies up to 150
megacycles or more. Whereas the
conventional type of capacitor used
as a filter to bypass is a two terminal
device connected across a circuit, or
from circuit to ground. THypass
capacitors, being three terminal net-
works, are applied by connecting the
main terminals in series with the
circuit to be filtered, and the metal
case of the filter is connected to

The circuit applications of Hypass
capacitors include those where it is
desired to eliminate the conduction
of high frequency currents, such as
filament and power supply leads,
high {irequency filtering of rotary
machines, elimination of conduction
between units operated from com-
mon power supplies, etc. A particu-
larly valuable feature of these Hy-
pass capacitors is the grounded case
which can be mounted through
chassis or bulkheads to permit both
filtering and shielding for ‘““feed
through” applications.

Capacitive-Inductive Types

These are filters that are a combi-
nation of condensers and chokes in
various arrangements, some of which
are shown in Fig. 3. Some arrange-
ments are known technically as Pi
filters, or twin Pi filters. The attenu-
ation of a Pi filter is constant over
a broad frequency range, at least its
attenuation characteristics are far
greater than a capacity type filter. At-
tenuation in order of 80 db is possible
with a good design of Pi filter. That
is a ratio of 10,000 to 1. In ordinary
small motors, household appliances
and other cases where the interfer-
ence is not too severe, attenuation
in the order of about 20 db will be
sufficient, in the more severe cases
about 40 db is satisfactory.

Capacity-Inductive filters also have
their limitations. A Pi flter that is
designed to be effective up to a few
megacycles becomes practically use-
less at 30 megacycles. It is the de-
sign that counts. Thus the service-
man who is accustomed to installing
“a couple of condensers” in the AC
line to “eliminate noise” will find it
less work to let the filter design en-

ground. — To Page 49
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Fig. 3 Three types of capacitance-inductance filters.
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GENERAT

REALLY PORTABLE!

Something new in the way of FM
signal generators is exemplified by
the RCP Model 720. The instru-
ment is very small and light and may
be conveniently carried in the service
kit. Although not as elaborate and
complete as the larger FM gener-
ators. this unit includes all the fea-
tures necessary to do signal tracing
and alignment of FM receivers.

This little signal generator will be
very useful in the service shop which
1s not yet encountering a great num-
ber of frequency modulation re-
celvers,

The 10.7 mec, standard intermedi-
ate frequency signal and output at
88, 98, and 108 mc are selected by
means of a “slide rule” type switch.
These frequencies are preset and one
position on the switch corresponds
to each one. Power output is com-
parable to the output of larger mod-
els, and 1s controlled by the knob on
the panel.

The internal view of Fig. 1 shows
the main components and how they
are mounted. In the center near the
top 1s the selenium rectifier and to
the right on the other side of the
metal partition are the filter conden-
sers. Just below the rectiher and
near the panel are the output poten-
tiometer and the neon bulb which is
used as an audio oscillator. DBelow
these are the miniature tube
(12BA6), the coil and the trimmer
condensers.

The circuit is shown in the dia-
gram of Fig. 2. The oscillator tube
will be recognized as one which is
now being used in many AC-DC I'M
tuners, namely the 12BA6. The tube
is connected as an electron coupled
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HERE'S A SWEEP GENERATOR THAT'S

Hartlev oscillator. The coil is di-
vided into two main parts, L1 and
L2. The switch sclects different com-
binations of these sections to adjust
the oscillator to the desired output
frequencies,

The neon bulb 1s used as a relaxa-
tion oscillator to produce the audio
modulation frequency. This bulb is
connected between B plus and
ground,  series with a 2 megohm
resistor. A 1000 mmi condenser
connected in parallel with the neon
bulb provides the capacity needed for
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oscillation. This audio oscillator is
coupled to the screen of the RIT os-
cillator so as to phase modulate the
RF signal. With a single audio mod-
ulating frequency phasc modulation
and frequency modulation produce
identical signals. Thus in this gen-
erator we produce an FM signal.
Plate voltage is obtained from an
AC-DC supply in which a selenium
rectifier is used. The output af the
rectifier is passed through an RC fil-
ter composed of a 5000 ohm resistor

— To Page 48

Photographic view of the inside of the Radio City Products Model 720

pocket FM signal generator.
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A NEW SIGNAL GENERATOR COVERING ALL F.M.
EQUIPPED WITH

AND TELEVISION FREQUENGCIES.

INTERNAL SWEEP, AVAILABLE FOR 40 KC. TO 10
MG, IT FILLS THE NEED FOR A TELEVISION ALIGN-
MENT INSTRUMENT,

NTIL the advent of the broad-

band if. amplifier circuits,
found in FM and TV receivers, vis-
ual alignment has deserved little at-
tention from the service technician.
In the servicing of conventional AM
receivers, the pass-band width of the
usual 455 ke. i.f. amplifier has been
so narrow, so sharp, that alignment
by signal generator test signal and
output meter has been quite satisfac-
tory. An occasional exception to this
rule has been the infrequently en-
countered “high fidelity” AM re-
ceiver having variable i.f. selectivity.
Even in these seldom encountered
cases, however, good alignment could
be effected by output meter indica-
tions. This has been truec because
the means of broadening the i.f. cir-
cuits for high fidelity reception has
been by adjustable overcoupling of
Lf. transformer primaries and sec-
ondaries — which could be properly
aligned for both sharp and broad
conditions by simply looscning
coupling (increasing selectivity) and
then aligning by fixed-r.f.-signal and
output metfer method at sharpest se-
lectivily setting.

Such technique cannot be applied
to either FM or TV i.f. amplifiers,
for they are not made with variable
selectivity. Instead i.f. transformer
primaries and secondaries are over-
coupled at the start, or mighty close
to it for all practical service purposes.
This means that some method of
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alignment must be employed which
will insure proper centering of the
i.f. pass-bands at the specified i.f.
center frequency, together with sym-
metry of the sclectivity curves upon
either side of center. This can be
accomplished by making a multi-
plicity of single frequency measure-
ments of the amplifier being aligned,
at, above and below i.f. center fre-
Guency, plotting same into a curve,
examining the curve—and then start-
ing all over again in a long, tiresome
and exasperating attempt to accom-
plish by AM signal generator and
output meter what could have been
accomplished in five to ten minutes
using a sweep (frequency modu-
lated) signal generator and oscillo-
scope. It is, therefore, safe to say
that in practical service worlk neither
success may be assured nor profit
earned by the technician not equipped
with a sweep generator and “scope.
These facts are so well recognized
by factory engineers, and by experi-
enced service technicians, as to be
substantially impossible of question.
The only question has been as to
where to obtain a suitable sweep
generator at much less than a king’s
ransom, since every worthwhile serv-
ice shop already has a good cathode-
ray oscilloscope. The author feels
that the answer to this “$64 ques-
tion” is the instrument described in
this article. The instrument is illus-
trated and described, together with

by McMurdo Silver

operating suggestions applicable to
all FM and TV receivers.

Requirements

For the alignment of pre-war as
well as currently produced FM and
TV if. amplifiers, r.f. signals vari-
able in amplitude from substantially
zero to about 14 volt are required
throughout the entire range of 4 to
216 me. Pre-war FM receivers com-
ing in for service will often be found
to have intermediate frequencies of
4.3 mec. and occasionally lower. The
newest TV receivers go up to 216
mc. To provide conservative “over-
lap” at each end of this range, the
new Silver Model 909 Sweep Gen-
erator was designed to cover the con-
tinuous range of 2 through 226 me.
—with no gaps to cause inadequacy
either today or at some later date
when frequencies lying within any
gap left in the generator frequency
range might come info use. Fre-
quency modulation, or periodic and
rapid sweeping of the generator’s r.f.
output frequency must be panel-knob
controllable from as little as 40 kec.
to as much as 10 mc. Frequency sta-
bility must be of the highest, con-
struction and circuit design of the
simplest to insure dependable service
over long periods of time without at-
tention or failure.

So stated, the requirements of the
ideal sweep generator do not sound
very impesing. That they are far
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more difficult to attain than to state
is proved by the complexity and high
cost of instruments heretofore of-
fered in attempts to satisfy these re-
quirements. It is believed that the
instrument herein described is a long-
needed relief from both of these
drawbacks. But let the design fea-
tures of the instrument prove the
point,

Fig. 1 illustrates a pleasing sim-
plicity of controls and arrangement.
Fig. 2 illustrates a simplicity of con-
struction surprising in terms of past
efforts toward such an instrument.
Fig 3 illustrates its circuit diagram—
again a presumed welcome relief
from complexity. Let us examine the
design in terms of Fig. 3.

The Circuit

Only three “tubes” are required,
though this is a deceptive statement,
since each of the three envelopes seen
in Fig. 2 is a dual-tube. (See Ihg.
3). One triode section of one of the
new 12AT7 wh.f. dual triodes func-
tions as a hxed-frequency oscillator
operating at 114 mc. This tube 1s
diagrammed as 12AT7b at upper
right of Fig. 3, together with its
inductance-tuned coil L1, grid con-
denser Cda, grid leak R4a and out-
put load resistor R2 in its cathode
return circuit. At upper left is the
second half of this 12AT7. This
tube, 12AT7a, functions as a re-
actance modulator and is used to
periodically sweep the frequency of
12AT7b over a range of frequencies
above and below 114 mc. determined
by the setting of SWEEP control P1.
P1 is fed with 60 cycle a.c. from one
side of the secondary of power trans-
former T1 through voltage-dropping
resistor R5. Different settings of Pl
yield frequency sweeps of frorr} 40
ke to over 10 mc. The sweep 1s at
a 120 cycle rate when the instrument
is fed from a 60 cycle power line.
1f the mains frequency is 50 cycles,
the sweep rate will be double this
frequency, or 100 cycles. This
doubling of rate of frequency sweep
of the reactance modulated oscillator
in terms of the local a.c. mains fre-
quency occurs because, as mains fre-
quency starts from a negative and
moves to a positive voltage peak the
r.f. oscillator frequency is swept
from, for example, 5 mc. below to
5 me. above 114 mc. As the mains
voltage then reverses direction and
changes from positive to negative,
the oscillator frequency is similarly
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swept from 119 to 109 ke. (in this
example), but in reverse direction.

So far, we have variable fre-
quency-modulated r.f. output at one
frequency only — and not a much
used one at that. But, most impor-
tant, we have a panel knob which
when set to a given position on its
scale, will always produce the same
magnitude and linearity of frequency
sweep — something impossible were
any attempt made to sweep a vari-
able frequency, rather than this fixed
frequency oscillator,

12AT7c in Fig. 3 is a variable fre-
quency oscillator tuning over the fre-
quency range of 112 to 77 mc. It
consists of the tube, trimmer capaci-
tor C2, main dial controlled tuning
capacitor Cl, inductance-trimmed coil
L2, grid leak R6 and grid condenser
C4. Tts output is fed to mixer-detec-
tor 12AT7d through coupling capaci-
tor C5, exactly as the fixed frequency
oscillator 12AT7b output is fed to
the mixer grid through coupling
capacitor ‘C8. R.F. output is taken
through a co-axial cable in series
with d.c. insulating capacitor C6
across a sclectable portion of mixer
OUTPUT load potentiometer PZ.

At the bottom of Fig. 3 is dia-
grammed an essentially conventional
full-wave rectifier power supply
comprised of S1, T1, X4 rectifier
tube and filter C7, C7a and R7. It
will be noted that the customary fil-
ter choke has been replaced with re-

Fig. 1

sistor R7. This is permissible since
some voltage drop in the filter is de-
sired, current drawn by the 12AT7’s
is quite Jow, and space and cost is
saved by this logical substitution.

Obtaining the Frequency
Coverage

It is probable that the reader is by
now wondering how a range of 2
through 226 mec. is obtained from
this generator employing one oscil-
lator fixed at 114 mec. supplemented
by a second oscillator tuning from
112 to 37 mc—and having no band-
switching: The answer, although
new and believed original, is simple
once the new principle involved is
grasped. Band 1 of this instrument
covers 2 through 37 mc. A little
quick figuring will reveal that this
is the difference-frequency range be-
tween the two oscillators. Thus
when the variable oscillator is tuned
to 112 me., the fixed oscillator oper-
ates at 114 me., and the difference
frequency is 2 me. Similarly tuning
the v.f.o. to 37 mc., subtracting 37
from 114 me. yields output at 77 mc.

his is conventional beat-frequency
oscillator technique.

What about the second and third
frequency ranges? The second range
is calibrated upon the center dial-
scale as 60 through 151 mec. It is
provided by the second harmonic of
the first range. Qutput throughout
this second range is closely compar-

This illustration shows one of the many factory tests—checking the
pass-band of the Television Receiver (right) upon a ‘scope (center) with the
new Sweep Generator (front}.
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able to that throughout the first due
to the short excitation-cycle of the
oscillator at high frequencies. This
is simple enough, but what of the
third range of the band-switchless
oscillator? Every radio man knows
that when two oscillators beat to-
gether both sum and difference fre-
quencies result in a suitable mixer.
If we mentally add the 144 mc. of
fixed frequency oscillator to the 37
mc, output of the variable frequency
oscillator, we get 151 me. If we add
112 to 144 mc, we get 226 mc.
These are the limits of the third band
exactly as calibrated upon the dial
of Fig. 1.

Thus the use of the difference fre-
quency range, the 2nd harmonic
thereof, and the sum frequency range
of two beating oscillators—for the
first time in radio’s history to the
writer’s knowledge, gives three
ranges without band-switching—and
band - switching of wh.f. oscillators
operating above 10 megacycles is not
a nice thing to contemplate in terms
of stability, contact resistances, etc.

All of these output frequencies are
simultaneously present in the output
of the instrument. At first this might
seem undesirable. Actually it is of
no consequence, since they will be
so far separated in frequency that
even the most badly misaligned FM
or TV if. amplifier which can be
imagined could respond only to the
particular frequency set up on the
dial. This is not strictly true, but at
the one point where it is not true,
far from being ‘'a disadvantage, it
turns out to be a distinct advantage !
The only cross-over point which sig-
nificantly occurs in th"*é;rapge of the
two oscillators is at 57 f1¢.~—the exact
center of one TV channel. When
output is set at this frequency, with
sweep applied as for visual align-
ment, the pleasing result of this
cross-over is a helpful marked “pip”
appearing on the ’scope i.f. pass-
band picture at the exact center of
its proper curve.

Other Considerations

A sweep frequency signal gener-
“lator is not intended for recciver sen-
sitivity measurement. Sensitivity is
always measured with an unmodu-
lated r.f. signal with no frequency
sweep applied. Sensitivity of an FM
Leceiver, for example,. would be
measured with an AM signal gener-

ator in terms of microvolts input.

needed to saturate the receiver’s lim-
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Fig. 2 The simplicity of this wide range FM/TV Sweep Generator is exira-
ordinary, as its interior view shows.
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Fig. 3 A schematic diagram of the new frequency sweep signal generator,

iter tube. Thus, the problem of
strays which so seriously besets the
usual AM signal generator used in
making sensitivity measurements
does not apply to a sweep generator.
Instead the problem becomes not how
low the sweep generator’s output
may be cut down, but how high it
ma;f be made. This is because oscil-
loscopes are rather insensitive ‘‘volt-
meters,” and require that plenty of

WwWWWwW.americanradiohistorv.com

signal be fed into the average i.f.
amplifier to give a usefully high ver-
tical trace of the selectivity curve be-
ing scrutinized. At least one se
maker has insisted that at least 2/10
volt is necessary irom any acceptable
sweep generator. The instrument
illustrated more than satisfies this, or
any reasonably imaginable, output
requirement with its 34 volt output.
— To Page 446

MAY 1948 ® RADIO MAINTENANCE



R 2

?‘1 & 50 e 3

Mr. Albert C. W. Saunders’ background includes
association with the Marconi Company, teaching
experience ot Harvard and M.LT.; founder Radio
Technicion's Guild; full member LR.E.: Graduate,
Portsmouth College, Englond. Mr. Sounders gave
the first actual television demonstration in New
Englond in 1935,

Famous Saunders’ Course
EXCLUSIVE
in Howard W. Sams’ PHOTOFACT

We have been able to prevail upon Mr.
Saunders to transcribe his famous course
on Television for PHOTOFACT exclusively.
The only other way you can get this course
is by paying $500 and attending the Saund-
ers School. Now —with PHOTOFACT at no
extra cost to you—you can have this wond-
erful instruction that fits you for Television
servicing!

oy |

Get Ready to Make Big Money in Television Servicing

with This Practical, Successfully Proved Instruction!

NOW! AT NO EXTRA COST TO YOU—you can have the nationally-famous
$500 Saunders’ Television Course! It’s the world’s finest training— practi-
cal down-to-earth training that actually prepares you for Television and
keeps you ’way out ahead of the game. Here’s the first real help in Tele-
vision for Servicemen—brought to you exclusively by PHOTOFACT and
PHOTOFACT alone! If you want to stay in Radio Servicing, you can’t afford
to miss a single installment of this amazing Television Course! Read every
word of this announcement and then ACT!

Not Just a Book — A Complete
Training Course in Television!

You get the actual $500 Television Course,
exactly as taught in the nationally-famous
Saunders Radio & Electronics School at
Newton, Mass. We literally bring this
course to you in print—transcribed word
for word from the original lectures, supple-
mented by graphic training aids, exclusive
PHOTOFACT ‘“‘exploded’” views and hun-
dreds of visual illustrations, prepared un-
der Mr. Saunders’ personal supervision.
This is the same course atterded by hun-
dreds of established service technicians and
by service personnel of leading set manu-
facturers—the same $500 course!

Experts in the field of Television and Radio
training ecclaim the famous Saunders Course.
It is remarkable in its ability to simplify and
explain the most complicated theory and
practice. It describes the action of an elec-
tronic circuit so originally and simply that it
can be visualized in an unforgettable man-
ner. The Saunders Course avoids higher
mathematics and engineering terminology
beyond fthe experience of the practical man.
You know where you are every step of the

PRACTICAL, CLEAR, EASY-TO-FOLLOW TELEVISION TRAINING

way, and you bridge the gap between Radio
and Television with quick, simple understand-
ing that makes unfamiliar subjects easy to
master. As you progress in the course, Tele-
vision circuits will unfold and become as clear
and understandable to you as the Super-
heterodyne circuit. You will be able to follow
and use effectively the practical servicing data
on specific Television receivers prepared for
you by PHOTOFACT. Get started in the
Course today with PHOTOFACT Set No. 38.

DON'T MISS A SINGLE INSTALLMENT OF
THIS TELEVISION COURSE! MAKE SURE
YOU OWN IT ALL! GET STARTED WITH

PHOTOFACT SET No. 38 TODAY...!

Mail This Order Form

to your local Parts Distributor,
or to Howarp W. Sams & Co.. Inc.

First Installment Appears in
PHOTOFACT Set No. 38!

The Television Course will appear in reg-
ular installments in each PHOTOFACT
Folder Set, beginning with Set No. 38.
Each installment will include the right
amount of material so that you will be able
to digest it easily and completely between
issues. Instruction will be kept up-to-date
and will include the latest information
promptly as it is available on the subject.
There’s no need to wait now for books that
will never cover the ground adequately, or
to buy books that are obsolete already. Be
sure to order PHOTOFACT Set No. 38 now—
and begin to qualify yourself for Television!

Get Television Training Worth

$500 —Plus Incomparable Photo-

fact Service Data at the Cost
of PHOTOFACT Alone!

Here’s the chance of a lifetime that really
fits you for a profitable, successful career in
Television servicing. Just think of it—you
get the world’s finest radio service data in
PHOTOFACT—at only $1.50 per set—and at
the same time you train practically and
successfully for Television with the finest
course available in the country-—a course
worth $500.00 that costs you nothing
extra!

$500 TELEVISION COURSE BEGINS
IN SET No. 38. ORDER TODAY!

nowaro w. SAMS 2 co., iNc:

: INDIANAPOLIS 6, INDIANA

Cangda—A. C. Simmands.& So

PHOTOFACT SER

) *The Service that pays for itself over and .over again”’
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2924 E. Washington St., Indianapolis 7, Ind.
My (check) (money order) for $1.50 enclosed.
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THREE TYPES OF TERMINALS FOR FLEXIBILITY, CONVENIENCE

TV1-501

AND TV1-502 ROD TYPES:

.160” diameter rod type termi-
nals. For use with fuse or clip-
type connections. Terminals are
solid brass, silverplated and
solde.ed directly to electrodes.

e - o
ce""i“’b = Andrea Radio Corp. HOh
' ‘ Allen B. DuMont
1ndustrial Telev. 13\2-9123?73-1
Philco Siot
TV1-501 %o 030
Lis price 72 IS{t(;/g:nbérg-Carlson ]
Crosley L
o Admiral o
e /
Fada
e NG6917 —
g Sonora )
'Il:\gtz lgriCe $§1.75 S Radio o
| Motorola e N =
- leervue Telev.
((::oer(:solidz}ted Telev.
{y?’gglce $1.75 Lectrovision Inc. - B "
ist . ) -
‘ M
TV e 822 Allen B. DuMont__ >
List Price $2.25

Cutaway view shows

Solid brass termi-
nals, soldered direct-
ly to electrodes.

Metallic stlver elec-
trodes fired directly
to high drclectric
constant Ceramic-X,

Low loss, mineral a

filled phenolic resin.

nections.

integral ceramic construction

Three terminal types M
for strong. fast con-

New Centralab Hi-Vo-Kaps made with Ceramic-
X, combine high voltage and small size for
television and high voltage applications. Di-

ameter 1.000”, Length .510”,

28

TV2-501 SLOT-AND-THREAD TYPE:
.160” diameter with ¥s” x %"
slot in one terminal. Other ter-
minal tapped 6-32, %g” deep
for “twinning” or convenient
chassis mounting.

L

Mfg. Part Number

Hi-Vo-Kaps is a registered trade mark.

TV3-501 DUO-THREAD TYPE: One
terminal tapped 6-32, %" deep
full threads. Other- terminal,
6-32, ‘male thread %" length.

Designed for convenient series

or tapped-series connections.

LOQK FOR *"*HI-VO-KAPS"
ON CURRENT TV SETS!

Already in use on television
equipment of leading manu-
facturers (see table), Hi-Vo-
Kaps were designed and de-
veloped by Centralab to meet
the stated requirements of tel-
evision project engineers. Save
this handy table to check users,
prices and parts numbers.

JHORIZONTAL
OEFLECT 10K
o1Ls

1500 mmf.
HI-VO-KAP

o Circuit diagram of simplified typical television power supply shows where and how Hi-Vo-
Kaps fit into this high voltage by-pass application. Ceramic construction of Hi-Vo-Kaps
assures long life, dependable performance under all types of operating conditions. The word
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New “"Hi-VO-KAPS” give you high

voitage television capacitors made

with Centralab’s Ceramic-X!

THE SMALLEST high voltage capacitors ever de-
veloped exclusively for television circuits —
that's what Centralab now offers you to help you
take care of your growing television business!

Yes; Centralab’s new H/-Vo-Kaps are for use as
filter and by-pass capacitors in video amplifiers or
amateur equipment — for high DC voltages with
small component AC voltages (not for use in tem-
perature or resonant circuits).

Notice the variety of terminal connections which
Hi-Vo-Kaps provide to fit almost any television or
other high voltage application. You can be sure,
too, of long life and dependable performance be-
cause Hi-l70-Kaps are made with high dielectric
Ceramic-X, combining high voltage and small size,
with positive resistance to humidity and moisture.

Now’s the time to stock up on these important

500 mmf.
HI - VO-KAP

new capacitor components! See your Centralab rep-
resentative for complete information about H7-J7o-
Kaps, or write direct to Centralab, Division of
Globe-Union, Milwaukee, Wisconsin.
_ RATINGS
TV1-501 . ..TV2-501 . .. TV3-501
10,000 WVDC, 20,000 VDC Flash Test, Capacity

— 500 mmf.
TV1-502

20,000 WVDC, 30,000 VDC Flash Test, Capacity
~— 500 mmf.

Circuit diagram of power supply, now widely used in commercial television receivers, Watch for something new and exciting from
shows Hi-Vo-Kap application. Hi-Vo-Kaps' positive resistance to humidity and moisture  Centralab at the Chicago Show! A new product
is your guarantee of top quality operation and long term service satisfaction. Ask your and a big new sales opportunity. Don’t miss

Centralab representative about Hi-Vo-Kaps.
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MINIATURE VISE

When soldering lcads and small
parts, 1t 1s often difficult to hold them
in position. A handy vise which will
solve the problem can be made by
stretching & strong rubber band
-across the handles of a pair of pliers
as shown in the diagram. The pliers
may be laid on the bench, the leads
being soldered should be placed in
their jaws. They will be held there
by pressure caused by the rubber
band. The larger the pliers and the
suonger the rubber band, the better.

E. Donald Cox
Mercury Radio Service

‘NUT-BREAKER

Often it is desirable to use long
machine screws in out-of-the-way
places, then break them off. The
length of the bolt allows you to get
mto difficult locations.

An efficient nut-breaker for
cramped locations is illustrated.
Just take an iron or steel rod and
drill a hole lengthwise from one
end. Make it big enough just to
clear the largest bolt to be used
and it will be useful for several
sizes smaller. Place this gadget on
the rod down to the point where

30

you want to break it off. Then
rock back and forth until a clean
break is made.

HOLE TO FIT %,
s/32 OR IO/SZ
MACHINE SCREW

BOLT BREAKER
IRON OR STEEL
ROD %"x 7"

| S—

WAVE TRAP :

A good wave trap can be made
from an old i-f transformer by cut-
ting it in two so as to separate the
primary and secondary windings. A
2-30 mfd. condenser should be con-
nected in series with the good coil as
shown 1n the diagram,

O. J. McDaniel
Sumatra, Florida
/— GRID
é\_HOLE BORED
FOR LEAD

GROUND
WIRE STRIPPER

A wire stripper always comes in
handy. An effective one which will
always be at hand can be made by
filing or grinding a notch in a pocket-
knife blade. The notch should be

about 1”7 from the end of the blade
and about 74" deep as shown in the
diagram.
Marion L. Rhodes
Knightstown, Indiana

NOTCH IN
BLADE —

\
IGNITION NOISE

Stubborn cases of ignition noise
in automobile receivers can often be
cured by the following procedure.
Wind a coil consisting of 3 or 4 turns
of unshielded wire on a 3” diameter
form. Connect the coil in series with
the receiver antenna lead. With the
automobile engine running and the
set operating, move the coil around
under the dash until a location is
found where the noise drops out. The
coil may then be fastened in position.

L. Buscombe
Mimico, Ontario

NAIL CLIPPERS

Cutting Recorder Wire

Very fine wire is used on wire
recorders. When a break is re-
paired by tying a kmnot, the ends
must be clipped off. You may find
that your “diagonals” don’t cut this
wire so well. Fingernail clippers
have proved to be very useful for
this purpose.

Raymond Bates
Meridian, Miss.

Tar Remover

Pitch or tar from burned out
transformers and other overloaded
units can produce a very unsightly
appearance. This material can be
removed by application of some
spiris of camphor. First, remove
as much as possible by scraping
with a knife. Then apply a small
amount of the liquid to a cloth and
rub the tar spot briskly. This re-
moves the black color completely
and gives the chassis a new appear-
ance.
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. ) SPRAGUE LM — Universal Mounting Replacements! SPRAGUE EL— Self-Mounting Midget Can Typel

——_ 4 SPRAGUE THESE SPRAGUE PRODUCTS ARE
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: %‘!f , . UNCONDITIONALLY GUARANTEED!

% ow you re R’gb’.’ When used at their capacitance and voltage ratings, these

4 1 Sprague Products are unconditionally guaranteed to
A render satisfactory performance.

*KOOLOHM
CAPACITORS RESISTORS

e 1A S BR

i

) - B *T.M. Reg.
. < U.S. Pat. Off.

SPRAGUE PRODUCTS COMPANY, North Adams, Mass,
{JOBEING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)
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. *ca10
“webhster Chicad ;
We\’ ; ;f | |

: Preéenting the most
Complete Line of

“Nylon Needles

, with
- Knee Action

The Swing is towards Nylon—
because Nylon Needles by Web-
ster-Chicago eliminate surface
noise . . . groove hopping . . .
filter but not dampen surface
noise and preserve records. Show

. suggest . . . and sell these 4
profit building needles!

4

Red Nylon with’
Knee Action.
New! Genuine
sapphire tip.
Plays longer—
reproduces
highs and lows
perfectly. None
finer! $500

v\iwnsvmﬂ!‘“ﬂ

Black Nylon
with Knee Ac-
tion. An old
standby for
sales and prof-
its  with pre-
cious metal,
osmium alloy
tip. $250

Ivory Nylon
with Knee Ac-
tion. Precious
jewel tip, re-
produces the
full diatonic

$3s0

scale.

The NEW Tear
drop all Nylon
with highly pol-
ished rose jewel
tip. Softens
scratch without
losing repro-
duction bril-
liance. ¢17s

WEBSTER-CHICAGO

5610 Bloomingdale,

Chicago 39, Hil.
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TIME
SAVERS

by H. Leeper

CHECKING POWER TRANSFORMERS

Two weather proof sockets as illustrated, wired in series with the line cord plug, are worth
keeping in the service kit for checking suspected defective power transformers.

With the radio tubes removed, the radio is plugged into one of the series sockets and a
40 or 60 watt lamp bulb is placed in the other.

With the radio switch turned on and the series outfit connected to a wall outlet, the lamp
should light very dim if at all, unless the windings of the transformer are shorted or grounded,
in which case a fairly bright light will show.

The series sockets may be used for other test purposes, such as replacing the lamp with a
fuse of lower rating than the house fuses, when it is desired to connect to the other socket
some appliance which may be defective.

TRANSPORTING TABLE MODELS

Surplus gun covers made of heavy canvas of the type shown are being sold at stores
handling such goods.

The cover illustrated is around 20 inches at the bottom where the draw strings are located,
about 27 inches to the point where held and has some I8 inches of a narrow strip extending
beyond—which is folded over and does not show in the photo.
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IN THE

RADIO DATA BOOK

THE ONLY RADIO HANDBOOK OF ITS
KIND! . . . 1148 PAGES ... 12 SEC-
TIONs, EACH A COMPLETE COVERAGE
OF ONE RADIO SUBJECT.

TOGETHER, THE 12 SECTIONS FORM
THE MOST COMPLETE, EASY TO READ
HANDBOOK MONEY CAN BUY!

Plan every operation in radic and electronics with the
Radio Data Book. This new radio bible will be your life-
long tool . . . you will use it every day, o¢n the board,
at the bench, in the field! Use it for engineering, con-
struction, traubleshooting and testing. The RADIG DATA
BOOK will be your invaluable aid in design, experiment
and in layout. It will help make your production better,
faster and easier. In any and every operation in radio
and electronics, you will use the RADIO DATA BOOK!

The RADIO DATA BOOK is a work of complete author-
ity, prepared by engineers with many years of practical
experience. They have been assisted by the Boland &
Boyee staff of editors skilled in preparing electronics
manuals for the U. 5. Signal Corps for many years. These
men have worked for several years gathering material
for this book . . . all the knowledge of radio principles
and operation . . . all the statistics . . . all the newest
developments in elecironies . . . every possible angle and
detail. Eighteen months were spent digesting this material
into the most concise, the clearest, and the most readable
form. The result is this invaluable manual . . . The
RADIO DATA BOOK. Whether you use this book for
general reference, for scientific instruction, or for educa-
tion, one thing is certain—the practical help, the daily
usefulness you will derive from it will prove to be wortht
many. many times its astonishingly low price.

Here's a description of just ONE section —— Section 5.
Sound Systems:

This section covers the planning, selection of components. and
assembly of complete P.A. installations. Xvery type of unit and
material used in a sound svstem is described and analyzed.
Components are classed as to size and type of P.A. installations
in which they should be used. Tables and charts are given from
which to determine power and ratings. Microphone and speaker
construction are described and dliustrated in detail . . . place-
ment in auditoriums. ete., for proper acoustical results Is ex-
plained and illustrated. Patterns of the different types of micro-
phones are illustrated as are the proper methods of wiring up
the various units, etc.

The above is jus. one of the twelve big sections in the RADIO
DATA BOOK. We wish we had room here to describe all twelve
in detail, but just look over the list of sections, and you will see
why this is the best radio handbook money can buy. Send in
vour order for the RADIO DATA BOOK today!

COMING SOON!
THE VIDEO HANDBOOK

Everything in Television in one
Complete Textbook

Over 500 pages completely illustrated.

This new handbook will be invaluable to every-
one concerned with the technical aspect of Tele-
vision. Everything from the basic theory of tele-
vision through the design and characteristics of
receivers to final installation, operation, and majn-
tenance is covered. This is a completely new book
that includes all of the latest developments in the
field—the components discussed are of the newest
design—-the practical maintenance deseribed is a
result of intensive study of the equipment placed
in operation during the past few months.

There are five completely illustrated sections
in the VIDEO HANDBOOK, each over a hundred
pages leng.

The VIDEO HANDBOOK will be out October
15th, but we have received a flood of orders
already. To insure your getting a copy in the first
printing—mail your order now.

The VIDEQ HANDBOOK is $5.00 alone, or you
can order it with the RADIO DATA BOOK and
get both hooks at the special price of $9.00. Send
in the coupon today.
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12 sections . . . 10DQ pages . . . Completely illustrated
Section |I. THE 150 BASIC CIRCUITS IN RADIO
Section 2, COMPLETE TEST EQUIPMENT DATA
Section 3. TESTING, MEASURING AND ALIGNMENT
Section 4, ALL ABOUT ANTENNAS

Section 5. SOUND SYSTEMS

Section 6. RECORDING

Section 7. COMPLETE TUBE MANUAL

Section 8. CHARTS, GRAPHS AND CURVES

Section 9. CODES, SYMBOLS AND STANDARDS

Section 10, 50 TESTED CIRCUITS DESIGNED FOR OPTIMUM

FERFORMANCE

Section 11. DICTIONARY OF RADIO AND ELECTRONIC TERMS

G N N O N N OO0 RN TR N R A N

Fos 0 U WY G

12 complete books in one only 5 00 ]
Less than 42¢c per book! = ]
MAIL THIS CTOUPON TG YOUR JOBBER TODAY, OR DIRECT TO:

BOLAND & BOYCE INC., PUBLISHERS
460 BLOOMFIELD AVE., MONTCLAIR, N. J. RM-5

] Euclosed is full amount. O glease send me the RADIO DATA BOQOK at
5.00

7] Emclosed is $1.00, 1 will [J Send me the VIDEG HANDBOOK at $5.00.
pay postman balance {1 Send me BOTH books at the special price of
on delivery. $9.00.

- G ol EOEE 660 dIo 0 0 o O£ B 6 6 Hl 15 6160 0 0 05 Pl 0 0 086 00 6 006 6 64 0 OFEe 30w b o
STATE . ....ccaeioceimesasve.tioncesssn BONEu.....CITY .....5-.....




ELECTRIC SOLDERING
IRONS

. are sturdily built for the
2 hard usage of industrial
service. Have plug
type tips and are con-
structed on the unit
system with each

heating element,
easily removable
and replace-
able. In 5
sizes, from 50
watts to 550
watts.

TEMPERATURE
REGULATING
STAND

This is a thermo-
statically con-
trolled device for
the regulation of
the temperature
of an electric soldering
iron. When placed on
and connected to this
stand, iron may be moin-
tained at working tem-
perature or through od-
justment on bottom of
stand at low or warm
temperatures,

For dﬂcrbﬂvcrlifaraiun write $30-1

AMERICAN ELECTRICAL |

HEATER COMPANY

DETROIT 2, MICH., U.S. A.
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vital part, such as §

by John T. Frye

GOOD serviceman 1s somewhat
of a ladies’” man.

Hold 1t now, my fricnd! Before
you rush off to thrust that statement
under the little, woman’s eyes, you
bad better read on. What I mean
is that the radio serviceman should
have a sympathetic understanding of
what a woman expects and appreci-
ates in the way of radio service.

A little reflection will reveal the
necessity of this. All surveys show
that women do far more radio-listen-
ing than do men. The radio, as a
piece of furniture, is properly in her
domain ; and keeping that set going
is a responsibility in which she takes
a keen personal interest. Try to re-
call the radios you took in yesterday.
Did mostly men or women telephone
for you to pick up the sets? See
what T mean? Whether you realize
it or not, you are working chiefly to
please women.

As a single man, I can have the
foolhardy courage to say flatly that
women are not as easy to please as
are men—or perhaps it might be
more accurate to say that they are
not so timid about showing their dis-
pleasure. Being inexperienced in
mechanical matters, they are likely to
be unreasonable in their expectations
and demands—such as insisting that
you take the summer static out of
their reception, or make their punch-
board midget sound like the neigh-
bor’s three - hundred - dollar console !
Details loom just as importantly in
their eyes as do major factors in the
operation of their set. A dial knowb
that 1s not tight is just as heinous an
oversight as leaving out the filter
condensers.

This state of affairs must be ac-
cepted philosophically. Nothing
worth the trying can be accomplished
in the way of educating your femi-
nine customers. The only course

open 1s to arrange your service pro-
cedure so as to include as many as
possible of the services thal women
like, expect, and demand.

In the frst place, see that every
set that leaves your shop has been
thoroughly cleaned. That means tak-
ing out o/l of the dust and grime and
not just that part that may impair
the operation of the set, such as be-
tween the plates of the tuning con-
denser. Make sure that the chassis,
the speaker, and every nook and cor-
ner of the cabinet are thoroughly
and painstakingly cleaned. By all
means wash and polish both sides of
the dial glass, even though this means
considerable work in removing it.
Your woman customer has undoubt-
edly been itching for months to get
at that smoked appearance these
glasses take on; so she is certain to
be pleased when she finds that vou
have done what she could not.

Do not forget that the radio may
be an electronic mechanism to you
but to your woman customer it is a
piece of furniture. Do everything
you can to make it look as gleaming
and as new as possible. A good
scratch-remover kit can win you as
many steady customers as a full-page
advertisement. A can of furniture
polish, judiciously mixed with elbow-
grease, is worth reams of sales talk.

Never forget that the woman’s in-
terest centers in externals of the
radio. The volume control, the tone
control, and the tuning knob are the
radio as far as she is concerned; so
be certain that these three are func-
tioning perfectly. The volume con-
trol should work smoothly both from
the electrical and mechanical points
of view. The control of the volume
should be silent, gradual, and com-
plete. Occasionally a volume control
or tone control shaft will turn quite
hard in its bearing, either through
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galling of the metal or through an
accumulation of grime. If you can-
not correct this with the use of
carbon tetrachloride and a fine grade
of oil, replace the control. Long-
nailed feminine fingers cannot exert
much torque.

A slipping tuning control seems to
be particularly exasperating to the
ladies. No time is wasted that is
spent in rendering the tuning action
smooth and positive. Be sure, too,
that the pointer is exactly where it
belongs. A pointer that is of ten
kilocycles is as disturbing as a pic-
ture hanging crookedly on the living-
room wall.

The replacement of frayed line
cords and soiled or faded speaker
grille cloths will place you right up
alongside Clark Gable or Van John-
son in popularity; but if you redlly
want to make a hit with the ladies,
show them how you can get rid of
unsightly ground and antenna wires
by installing a built-in antenna that
will permit them to shift the receiver
around the living-room to their
heart’s content. (Be careful on this
one though; for there are some sets
in which such a change is notp rac-
tical, especially if much listening is
done to out-of-town stations.)

It is hardly necessary to point out
that woman’s practice of judging by
externals 1s not confined to her radio.
She is very likely to rate your ability
by your personal appearance and that
of your shop. If you are untidy in
your dress, and if your shop looks
as though it never saw a broom, it
is going to take a great deal of per-
suasion to convince her that you
know your business.

In talling with her, try to avoid
using that superior, this-is-all-over-
your-head tone. She 1is ignorant
about mechanical matiers, but she
does not enjoy being slapped in the
face with the fact. She gets enough
of that from her husband. Try using
simple, non-technical language and
clear little analogies to explain what
repairs her radio needs.

Finally, I am forced to admit that
it you train yourself to please your
women customers, you will be a bet-
ter radio repairman for it. \Women
long ago learned the secret that Som-
erset Maughm set down on paper:

“It is a funny thing about life—if
you refuse to accept anything but the
best, you very often get it.” » » +
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New Push Button Controls
Give Greater Flexibility
and Simplify Operation

Here’s how to make fast profits! Show . .. suggest . . . install
the new, simplified Model 78 Webster-Chicago wire record-
ing unit. It is built around the famous Model 79 wire trans-
porting mechanism and has a built-in pre-amplifier, inter-
stage amplifier and oscillator. The push button control means.
easy operation, better recording and flexibility in handling.
The recording level meter provides easy, accurate recording
volume control. Comes complete with ——

microphone, 15 minute spool of wire 5/>
and necessary cords for radio connec-

tion with casy to follow instructions.
Size 11”7 x 1134" x 554",

WEBSTER-CHICAGO

FAMOUS FOR RECORD CHANGERS AND NYLON PHONOGRAPH NEEDLES

5610 BLOOMINGDALE AVENUE ¢« CHICAGO 39, ILLINOIS
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Capitol Radio Engineering Institute

Pioneer in Radio Engineering Instruction—Since 1927
ELEVATO“ Ly - Lt v - -

' ENCES 0 X-RAY R
ELECTRIC F L VICES

{ NACE CONTRO SAFETY DE MACH“’

 GELECTING
JGNALLING
O glGN CONTROLS

TROLS [J SMOKE CONTROLS

‘SYSTEMS

T FOR: CE.

EQUIPMEN OREST SERV! A
POLICE. :‘REMAFRINE, :xnon;- % ?Ecgmg'“
AIRCRAFT, OADS, TAXICABS: FAC
TIONS, MSLR susses, TRUCKS: 1 "O:;l% WE:
STR:ETC:::C'ES EMERGENCY Dﬁgmgsot

UL g :

;:ua‘cus, ETC 5 1 RADIO TSEY‘
ONIZER ALARM

SLNE?;\:}Y EQUIPMENT . CARDIOG!

O TRES uess GAUGES Pl CHEMICA

CREI Technical Training Can

Prepare You Now to Meet

These New Demands That

Mean More Money and Secur-
ity for You!

Have you taken a really good look re-
cently at the expanding service field? Do
vou have a feeling of helplessness when you
think of some of the intricate, new-model
equipment that you may be called upon to
service? Or of the many jobs you may be
missing in these related fields because you
feel you don’t know anything about them?

There is no need to tell these things you
already know. But it is important for you
to realize that, no matter whether you are a
“beginner” or an “old timer” CREI home
study training can help you. You will find
that CREI courses in Radio-Electronics
and Television are pitched to your own
level. They take you all the way from
introductory basic principles to advanced
training, on to specialized subjects. CRIEI
training can help you #ight now, in your
daily work in the installation and servicing
of radio-electronic equipment.

Find out for yourself how CREI can
help you to greater security and prosperity.
See and read an actual lesson. Get the feel

of how easy and interesting it is to improve
Send in

your ability with CREL the

coupon now !

MAIL COUPON
FOR FREE
BOOKLET &

COMPLETE DETAILS

L L LLL T LT

! Capitol Radio Engineering Institute
1 16th and PARK RD., N.W., DEPT. RT-5
WASHINGTON 10, D. C.

Mail me FREE 24-page booklet, ''CREI
Training for Your Better Job in Radio Elec-
tronics.” 1 am attaching a brief resume of
my radio experience, education and present
position.
Check ene [0 PRACTICAL RADIO-ELECTROWICS
Course 3 PRACTICAL TELEVISION
Name

Street

City .Zone. ....... State . ... .. 5

L L LT T ey

[1 I am entitled to training under the G.1. Bill 4
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PORTABLE PA AMPLIFIER

Altec Lansing Corporation announces a new
portable public address amplifier. Conserv-
atively rated at I5 watts, the model A-324
has a rating of full power output within 1
db from 35 to 12,000 cycles. Four input
channels are provided, two of which allow
95 db gain for low impedance microphones.
Each channel has its individual volume con-
trol for mixing purposes. The other two high
impedance inputs give a gain of 72 db for
radio or phonograph pickup or high impe-
dance microphones. Continuously variable
base control and treble attenuator are also
provided. For further information, write to
Altec Lansing Corporation, 250 West 57th
St., New York 19, N. Y.

VOLT-OHM-MILLIAMMETER-
TUBE TESTER

The Triplett Model 3480 Combination Volt-
Ohm-Milliammeter-Tube Tester measures AC
volts, DC volts, DC milliamperes and ohms
as well as including a complete tube checker.
There are five ranges each for AC and DC

volts, three ranges for milliamperes, and

four ranges for ohms. The highest resistance
scale is 50 megohms. The tube tester in-
cludes miniature socket types and comes
complete with roll type chart. For further

information, write to the Triplett Electrical
Instrument Company, Bluffton, Obhio.

GUN GRIP IRON

The new Lenk gun type soldering iron fea-
tures ease of handling and accuracy of
placement. The unit is light and the plastic
handle protects the user from the heat de-
veloped while soldering. For further infor-
mation write to Lenk Manufacturing Co.,
Newton Lower Falls, Massachusetts.

FM TUNER

Special features of the new Meissner 8C FM
receptor include audio output, flat within
plus or minus 2db from 50 to 15,000 CPS;
audio voltage, 3 volts rms at minimum use-
able signal input, and AF output as high as
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i5 volts rms obtained without distortion.

For further information write to Meissner
Manufacturing Division of Maguire industries,

Mt, Carmel, Il

OSCILLOGRAPH

The Hickok Model 505 Cathode Ray Oscillo-
graph features a wide and a narrow band
FM oscillator which can be used for align-
ment, This oscillator and a mixer for con-
verting an AM signal generator to FM, are
self contained in the Oscillograph Unit. In
addition there is a modulation circuit which
permits the FM oscillator to be either in-
ternally or externally modulated. Also in-
cluded is a detector permitting the wave
form of any modulated RF signal to be
viewed directly. Other features include a
signal tracer jack and a sinusoida!l sweep
with a phasing control useful in visual align-
ment, For further information write to The
Hickek Electrical Instrument Co., 10634 Du.
pont Avenue, Cleveland 8, Ohio.

AUTO EXTENSION SPEAKER

The Musicola Extension Speaker attaches te
any automobile radio to provide additional
volume in the back seat of a car. The speaker
mounts on the shelf behind the rear seat. It
is protected by a metal case and a three
way switch is provided to select the regular,
or the extension unit. Further information can
be obtained by writing to The Musicola Sales
Company, Chicage, Il
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hat’s a homerun in any ball game but of

course you can’t put a loudspeaker in as a pinch-
hitter. However, it is true that the amount
of energy exerted by an average radio speaker in
just 2 minutes could hit a baseball 850 feet! This
means that although OPERADIO builds speakers
with the skill and care of a watchmaker. .. these
speakers are sturdily constructed to stand up
under heavy, continuous use. OPERADIO speakers
are delicately balanced to authentically repro-
duce the sweetest high notes of a piccolo,
yet, carry the tremendous power of a full
orchestra crescendo.

ASK FOR OPERADIO SPEAKERS —
A FULL LINE OF OUTSTANDING
SPEAKERS FOR EVERY PURPOSE!

- RADFO REPLACEMENT and
PUBLIC ADDRESS SPEAKERS
OPERADIO MFG. COMPANY < St. Charles, lllinois



LEADERS IN THE DEVELOPMENT
OF ELECTRONIC INSTRUMENTS

Announcing THE EDL
WIDE RANGE OSCILLOSCOPE

PERMITS DIRECT OBSERVATION
OF COMPOSITE VIDEO SIGNAL

Embodying many recent developments is
the "new EDL, Model 75, wide range
oscilloscope. Vertical amplifier response is
= 2 DB from 10 cycles to 5 MC — per-
mitting study of television signals and all
waveforms with high harmonic contents.

An extremely desirable feature of this ver-
satile instrument is a self contained voltage
calibrator with an accuracy of ™ S59%. Test
probe. has shielded cable to eliminate stray

pickup.

FEATURES

Vertical Amplifier:
Responsec— + 2 DB 10 cycles to
Sensitivity — Direct — .1 volt RMS
per inch
Sensitivity With Probe — 1.0 volts
MS per inch

Model 75

Horizontal Amplifier:
Response — = 2 DB 10 cycles to
200 ke
Sensitivity — 5 volts RMS per inch

Sweep Frequency — 10 cycles to 60 ke.
WRITE FOR FURTHER DETAILS

MERD.

9655 W. 19th ST.

sy CHICAGO 8, JLL.

ELECTRONIC DEVELOPMENT LABORATORY
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Mail coupon for FREE copy of this great, new
Concord Catalog—a vast, complete selection of
everything in Radio, Television, and Test Equip-
ment, Thousands of items . latest 1948 pnces
LOWLER prices on lmest-quuln,y RADI() NI HO-
NO-RADIOS, RECORD CHANGERS, RI‘L()RD
PLAY RS, BECORDERS—wire and disc, PORT-
MPLIFIERS, COMPLETE SOUND SYS-
ISTISRS. Latest listings of all well- known,
sund wrd. dependable lines of.radio parts and equipment.
4,212,014 SATISFIED CUSTOMERS CANNOT BE
WRONG! Concord’s quarter-century reputation for
Customer Satisfaction is the reason Radio Men (the
Isxperts who Know) keep coming back to CONCORD
Al CONCORD, YOU MUST BE COMPLLETELY
SATISFTER or your money will be refunded

"RADIO CORPORATION
CHICAGO 7 ATLANTA 3

308 W. Jackson Blvd, * 265 Peachtree St.
229W, | ldlson

Downtown Chlna(o ranch:
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760 vaLue-PACKED PAGES |

23 pgs. Radio and Television
Sets « 62 pgs. Radio Parts
18 pgs. Sound Amplifiers and
Accessories ¢ 23 pgs. Ham Gear
9 pgs. Electronic Test Equlpment

CONCORD RADIO CORPORATION, Dept. RM-185
901 W. Jackson Blvd., Chicage, 7, I,

Yes, rush FREE COPY of the comprehensive new Con-
cord Rodio Catolog. {Please Print)

Name........

Address. ...

PIN-STRAIGHTENER

The Hytron Radio & Electronics Corpora-
tion recently announced a miniature tube
pin-straightener. The tool has been made
available to radio servicemen at less than the
cost of manufacture. It has been carefully
designed and constructed for long life and
trouble-free performance The miniature pin-

straightener is available from your Hytron
jobber.

VACUUM TUBE VOLTMETER

Electronic [nstrument Company Model 221
vacuum tube voltmeter features greater
linearity of AC ranges and automatic over-
load safety protection. An accuracy of 2%
on all ranges is claimed and each instru-
ment is individually calibrated. Input impe-
dance is 26 megohms. Further information
may be obtained by writing to Electronic
Instrument Company, Inc., 926 Clarkson
Avenue, Brooklyn 3, N. Y.

MEGA-PIPPER

The Kay Mega-Pipper supplies four crystal
controlled signals which are independent of
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the circuit under test. Useful for television
alignment, these pips establish the picture,
sound carrier, and also the adjacent chan-
nel points. No switching or adjustment is
necessary for frequency control. Unit has a
self-contained power supply, weighs 15
pounds and measures 8 x 16 x 8 inches.
Further information may be obtained by
writing to Kay Electric Company, Pine Brook,
New Jersey.

[ N

SO S

RF CHOKES

The Ohmite Manufacturing Company, has
developed six new radic frequency chokes.
The recommended operating ranges are as
follows: Stock No. Z-14, 7 to 35 megacycles;
Z-28, 20 to 60 mc; Z-50, 35 to |10 mc; Z-144,
75 to 190 mc; Z-235, 160 to 350 me; and
Z-460, 320 to 520 mc. The first two units are
rated at 400 milliamperes. The other four
are rated at 1000 ma. Ohmite's lowest fre-
quency model, formerly designated as Z-3,
will now be designated Z-7. It covers fre-
quencies from 3 to 20 mc. These new chokes
are single-layer wound on low power factor
steatite or molded plastic cores and are cov-
ered with a moisture-proof coating which
protects the wire and holds each turn firmly
in place. The units are mounted by means of
their 114" tinned copper wire leads. These
new chokes are deseribed in Bulletin 133,
obtained by writing to Ohmite Manufactur-
ing Co., 4954 Flournoy Street, Chicago, lIi.

NEW INPUTUNER

A new model of the Dumont Inputuner has
been announced. This unit is an RF tuning
section for television receivers. Similar fo
the Inputuners now being used in Dumont
receivers, the new model provides 30%, more
gain and an improved band width character-
istic. The assembly is compact, well suited
to custom built installations. Continuous
coverage is provided from 44 to 216 mc
covering FM, amateur and telephone sta-
tions as well as tfelevision stations. The Mal-
lory-Ware Inductuner is used and the design
is such that stability is better than 1| ke per
degree C. For further information about
this unit write to Allen B. Dumont Labs.,
Inc., 2 Main Avenue, Passaic, N. J.

WIRE STRIPPER

The new improved Speedex wire strippers
are designed to strip wire sizes from #8 to

RADIO MAINTENANCE « MAY (948

for stage
by stage

alignment...

Thc HICKOK Model 288X Universal Crystal
Conllollcd Signal Generator enables the serv-
iceman lo use advaneced servicing techniques
for easier and more accurate sel tesling.

This is particularly important when checking
FM and Television units. The extremely high
volltage outpul of the 288X makes possible
visual, stage by stage, alignment of 1F stages,
limitor and discriminator. Fundamentals are
used throughout its wide range and erystal
controlled outputs assure an accurate signal.
For bulletin giving full details and all technical

characteristics, wrile for 288X.

THE HICKOK ELECTRICAL INSTRUMENT COMPANY

10634 DUPONT AVENUE . CLEVELAND 8, OHIO
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® For superlative performance

and longest life in tight spots or
mighty compact assemblies. Qil-
impregnated, oil-filled. Fully
sealed against oil leakage or
moisture penetration. Metal case
insulated -— not connected to
. capacitor section. Outer insulat-

ing tube. Center mounting strap.

Previously in 400, 600, 1000 and
2000 v. D.C.W. ratings, but now
extended to 2500, 3000, 3500 and
4000 v. for televisicn and other
higher-voltage applications.

See Our Jobber . . .
@ Order Aerovox Type 88 oil

¢ tubulars for your severe-service

. needs. Ask for lutest catalog. Or

write us,

AEROVOX CORP., NEW BEDFORD,MASS, U.S.A
Export: 13 E. 40th St., New York 15, N.Y. « Cable: *ARLAB®
&5 Canada: AEROVOX CANADA LTD., Hamilton, Out.
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#30 and feature hardened steel precision
ground cutting blades, Emphasis is placed
on ease of operation, and 750 to 1,000 wires
can be stripped per hour. For further in-

formation, write to General Cement Manu-
facturing Co., 919 Taylor Avenue, Rockford,
Illinois.

TELEVISION ANTENNA

The Camco Television Antenna Model T35
features two stacked dipoles with reflectors.
Maximum reception is unidirectional and at
right angles to the plane of the antennas.
The gain is 5DB with a |5DB rejection of
unwanted signals. The antenna is rotatable
and can be ftilted for best polarization. Fur-
ther information can be obtained by writing
to Camburn Inc., 32-40 57th Street, Wood-
side, New York,

FM TUNER

The Model FMC-i2 Telvar FM Tuner can
be attached to any ordinary radio by a
local radio serviceman. [t is housed in a

leatherete cabinet measuring 9!4 inches by
7 inches overall and uses the audio section
of the AM broadcast receiver. The new
superregenerative FM detector is used. .For
further information, write to Audar, Inc.,
Argos, Indiana.

ANTENNA DISPLAY

The Ward Products Corporation has re-
leased a new FM antenna display. This dis-

www americanradiohistorv com

play is compact and suitable for use on
tables, counters, etc. It is part of a new
merchandising campaign for the Ward line
of FM and Television antennas. For full
information on this display and the cam-
paign write to Ward Products Corporation,
523 East 45th Street, Cleveland 3, Ohio.
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MODERNIZATION UNIT

Radio City Product's Model 120 moderniza-
tion unit will bring old tube testers up-to-
date. Its steel case is in hammertone gray

The unit

and 3 x 8 x 23 inches in size.
weighs one and a half pounds.

SLIP-DRIVE VOLUME CONTROLS

Slip-Drive (Clutch type} volume controls are
now made by Clarostat Manufacturing Com-
pany for use in auto radios and in home
radios with motor driven operation. They
provide slippage if the control shaft s
turned beyond end limits, thus avoiding dam-
age to the control. This series is available in
"Z" taper values from 250,000 ohms to 2
megohms, also in tapped models. A number
of attachable shafts are available. For fur-
ther information, write to Clarostat Manu-
facturing Company, Inc. of 130 Clinton
Street, Brooklyn, N. Y.

ELECTROLYTIC
CONDENSERS KIT

A combination kit of "Akrad" Electrolytic
Condensers has been made available by the

MAY 11948 o RADIO MAINTENANCE



Olson Radio Warehouse, Inc. The chest con-
tains an assortment of 27 of the most popu-
lar sizes of 25 volt, 150 volt and 450 volt
condensers. For further information, write to
Olson Radio Warehouse, Inc., 73 East Mill
Street, Akron 8, Ohio.

WIRE RECORDER

The Wire Recording Corporation of America
has released a lightweight portable magnetic
wire recorder called the Wireway. This unit
features a built-in oscillator which permits
broadcasting to any radio within 150 feet
as well as a turntable for playback. Cen-
taining its own amplifier, the unit may be
used as a portable public address system.
Size is 18 x !4 x 8 inches and weighs 23
pounds. Unit comes complete with crystal
microphone and two I/ hour spools of wire.
For further information, write tc Wire Re-
cording Corporation of America, 1331 Halsey
Street, Brooklyn 27, N, Y.

ANTENNAS

A new line of JFD antennas are designed to
be quickly converted to other larger arrays.
A single element antenna can be converted
to a more elaborate type on the job by
use of suitable kits provided for the purpose.
Types cover a complete range from 44 to
216 megacycles. Elements are made of !5
inch heavy gauge aluminum tubing and masts
of 1 inch aluminum tubing, The antennas are
also designed to facilitate quick assembly.
For further information, write for an illus-
trated eight page catalog. Address your re-
quest to JFD Manufacturing Company, Inc.,
4117 Fort Hamilton Parkway, Brooklyn 19,
New York.
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ESPEY
e Custon el Clicari,

There are

Chassis

and

there are
Chasaia

How many times have you wished you
could replace that worn out AM set
now housed in a beautiful, highly
thought-of cabinet? Ai last it’s pos-
sible—and at a price within the reach
of everyone! The ESPEY line of
custom-built chassis is designed for
such installations, as well as for cus-
tom-built and other special applica-
tions. Take the ESPEY MODEL 7-B,
for instance. It’s a top guality AM-FM
receiver, featuring high fidelity recep-
tion, illuminated slide rule dial, full
tone control, and is wired for phono-
graph operation.

Its superheterodyne circuit
contains 10 tubes plus a
rectifier tube, and operates
on 105/125 volts AC, 50/60
cycle. Furthermore, it’s sup-
plied ready to operate, with
10” speaker containing an
Alnico #5 magnet. both
AM and FM antennas, and
all needed to
make the installation easy
and complete.

hardware

For Further Information, Write Dept. F

[E S P E Y MANUFACTURING COMPANY, I

528 EABT 72% STREET-NEW YORK 2I,N.Y.

YOUR JOBBER CAN SUPPLY YOU! §

Permoflux quality and dependability—the same as supplied §
to the major set manufacturers—is your assurance o com-
plete customer satislaction. You'll find Permoflux Speakers
easy to install and readily available in both PM and Llectro-

dynamic types. You'll find too, that it pays to give your cus- §
tomers ‘‘tops in tone” with a Permoflux Replacement Sgeaker.

PERM{}HFLUYX

TWO COMPLETE WRITE FOR

FACTORIES TO SERVE YOU FREE BULLETIN
PIONEE ANUFACTURERS OF PE NT MAGNET DYNAMIC TRANSDUCERS

OFLUX CORPORATION

. WEST GRAND AVE.; CHICAGD 39, ILLINOJS
H YERDUGO ROAD, GLENDALE 5, CALIFORNIA
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SUCCESSFUL
RADIO SERVICE - TECHNICIANS
READ

RADIO MAINTENANCE

EVERY MONTH!

RADIO MAINTENANCE today fills a breach that has existed in the radio field for a
long time. Already 30,000 technicians read RADIO MAINTENANCE every month
because it is devoted entirely to the radio servicemen.

The RADIO MAINTENANCE staff specializes in the preparation of articles on every
phase of Radio Maintenance in series form which may be filed and used for refer-
ence. The leading articles cover everything for the radio servicemen on Television,
FM and AM; Test Equipment; Electronic Appliances; Tools; Antennas: Alignment;
Troubleshooting; Repair; Construction; Pick-Ups and Sound Amplification and Re-
production Equipment. Also, in RADIO MAINTENANCE each month there are de-
partments on hints and kinks, the latest news of the trade, review of trade litera-
ture, radiomen’s opinions, new products and news from the organizations. All
articles are presented in a step-by-step precision style, clearly illustrated with
schematics, accurate photographs, specially prepared drawings, white on black
charts, color diagrams, isometric projection and exploded views.

Binders in beautiful green simulated leather are now available for your RADIO
MAINTENANCE magazine.

RADIO MAINTENANCE is not sold on newsstands.

RADIO MAINTENANCE MAGAZINE RN-5
460 Bloomfield Avenue,
Montclair, N. J.
Please send me RADIO MAINTENANCE for '
{ ) 2years, $5 { } 1year $3

{ )JPayment enclosed ( ) Bill me later
NGB 008 000EMo 00002 0baoBooo0008BoB 0000008 0000000000000 dMoM BB 0T % hif3ld 0 B0 B% 000 ofb 5o Aid o F
[ T 0 B G G 16 A Ca ) By i e B s e s s R 5 B e IS 6 £ S ) 5 OO ] 2 o B S 5 00 0 0 B e e
Lod S . -
O cupation X s o ags Blede = st e =[5 o1s [efetel e ek o lels & o] o alehhe) s Gleretelehs 2 lhe sheheleho lafele who shole] e helmelotatele
Uiitl2 a6 0000066000 E* 686 B0 0% 08 Ak 6 69 50 60 ak 6B s 6 B3 oI5 5.0 0 6 XKD £-5 6l Sl &6 iV 0 80 A5 6 0 0 0k 670 Bk

Employediby sl A e o B s L Ia e e hotele oo ool ool ete bo Ble ol o ohs 8 41 s e tolte ey bR e oo el e

* Independent Serviceman—Dealer Serviceman—Service Manager—Dealer—Distributor—Jobber.
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To avoid delay when writing to the manufactur-
turer give issue and page number.

( S-TRONIC Publications has an-

nounced the availability of
“Practical Amplifier Diagrams,” by
J. Robin and C. Lipman, a collection
of 45 amplifier circuit diagrams.
Complete parts lists and descriptions
of each amplifier are given. The
book also includes a section on con-
struction notes. Over a hundred
pages, plastic spiral binding. List
price, $2.00.

Harrison, N. J.—A newly revised
and greatly expanded edition of
“RCA Receiving Tables for Tele-
vision, FM, and Standard Broad-
cast,” (Form 1275-D) a quick-ref-
erence booklet for radio dealers,
servicemen, and other tube users, has
been announced by the RCA Tube
Department.

The new edition, priced at 10 cents,
1s available from RCA Tube Dis-
tributors or the Commercial Engi-
neering Section, RCA Tube Depart-
ment, Harrison, N. J.

Television Encyclopedia — Stanley
Kempner — 451 pages—$.60— Fair
child Publishing Co.

This book contains a great deal of
valuable and generally unavailable
mformation about television.

It is divided into three parts.
Parts One and Two, “Milestones to
Present Day Television,” and “Pio-
neers and Contemporaries in Tele-
vision,” constitute an excellent his-
tory of the subject arranged for easy
reference. Part Three, “Television’s
Technical Vocabulary” does an ex-
cellent job of living up to its title.

RADIO MAINTENANCE & MAY (948

The book will prove useful to
everyone in the television field.

Howard W. Sams & Co. have re-
cently announced the first edition of
the Radio Recciver Tube Placement
Guide. This publication will prove
useful to all servicemen. Covering re-
ceivers manufactured from 1938-
1947, it is the answer to the often en-
countered problem of tube place-
ment.

The book consists of 1880 sketches
of receiver chassis, representing 5400
receivers. Indexed for quick refer-
ence and laid out in a clear, easy to
read style, this new publication will
save many hours at the bench. Tt con-
ams 192 pages and is available at
$1.25 from your jobber or direct
from Howard W. Sams & Co., Inc,,
2924 E. Washington St., Indianapo-
lis, 7, Ind. =

=

An up-fo-the- minute compilation
of all receivers in current use, based
on a survey by leading compilers of
service data, is offered in the 7th Edi-
tion Clarostat Service Manual just
off the press. The 127 page of this
handy manual are packed with solid
listingsincluding such vital informa-
tion as the set manufacturer and
model number, the original part num-
ber, the Clarostat type designation,
shaft, total resistance value, how
used, and special notes.

Priced at 50 cents per copy, the
manual is obtainable at your Claro-
stat distributor or direct from the
Clarostat Mfg. Co., 130 Clinton St.,
Brooklyn 2, N. Y.

'8V

YEP! WE'RE SO CRAZY WE'RE
GIVING STUFF AWAY FREE!!
o Free with every
order of $i0.00 or
more — this handy,
sturdy steel parts
§ box ideal for stor-
! ing those small
easily lost parts,
Box measures 74"
L. x 84”7 W.x 437"
D. Remember—your
order for $10.00 or more brings you this
dandy box absolutely free.
2 TUBE WIRELESS PHONO OSCILLATOR
This fine piece of equipment is being sold
at almost the price of the tubes alone. A
real bargain. While quantity lasts . . . ea.
$3.25
‘"ULTRA MIKE'' WIRELESS MICROPHONE
Light—Economical operation. Completely
self contained. No connections %o power
lines. Complete with batteries, tubes, etc.
Retails at $18.00

Your price...... aa. $6.63

STEVENS CO-SPIRAL SPEAKER
I5” high fidelity speaker with a reproduc-
ing range of 40 to 15,000 cps. Power han-
dling capacity I5 watts. Input impedance 1&
ohms, Alnico V¥ magnet. Weight 2/, lbs.
Brings new listening pleasure to all types

of high fidelity equipment. List $80.00
Net...... ea. $47.04
G.E. VARIABLE RELUCTANCE

CARTRIDGE
A wonderful new magnetic cariridge that
provides excellent high fidelity reproduc-
tion. Practically eliminates needle noise.
Fits almost any pickup. Requires pre-
amplifier. List $7.95 ea.

PREAMPLIFIER FOR G.E. VARIABLE
RELUCTANCE CARTRIDGE

35 x 3% x 41, Increases output and
equalizes cartridge for flat response. At-
taches easily. omplete with tubes and
diagram.  List $9.00

MEISSNER FM RECEPTOR

Covers complete FM band from 88-108 MC.
Easily installed for quick conversion of any

receiver, PA  system, or phono-
amplifier. Has 8 tubes—Ilatest miniature de-
sign. 3V output. Comb. volume control and
line switch. Comes in a handsome walnut
cabinet, Shpg. wt. 8 Ibs.

List $57.50
Net...... ea. $38.33
6 TUBE DETROLA PHONO
COMBINATION AC CHASSIS
Complete with tubes, speaker, and aerial.
Completely wired. Ea. $14.95

ALL NEW FULLY GUARANTEED
STANDARD BRAND TUBES

3525 50c 50L6- 59¢
12A6 29¢ 1LC6 97¢
50BS 59¢ ILNS- 97¢
25L6 59¢ IH5 59¢
6K7 60e A7 39¢
11726 75¢ 0AS5 75¢
i17L6 98¢ i28q7 59¢
IN5 59¢ 35L6 59¢
12K7 59¢ 35W4 45¢
VT52 49 0z4 79¢
7N7 50¢ 6N7 85¢
826 45¢ 12BE6 59¢

Write for our new, FREE 1948 Catalog.
Terms: 25% Deposit with order . . .
Balance C.0.D.

MORT'S RADIO SHACK
430 W. Randolph St. Chicage, Iil.
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by H. Leeper

A TEMPORARY VISE

A third hand or some means of holding
small parts is often needed when work-
ing with small equipment. Two battery
clips which are bolted together will be
of assistance in such emergencies.

The one clip is attached to a firm sup-
pori—such as the radio chassis—leaving
the other clip to hold the desired part.

TEST LEAD HOLDER

The metal clip binder from a wornout notebook may be
used to advantage for test leads as shown,

The ends of the binder are drilled so that it may be
mounted with screws in a convenient place.

LClips ore sprung open to insert or remove wires.
When in the closed position leads are prevented from
slipping over other wires and falling to floor as often
happens with ordinary open type hooks.

44

LOOP ANTENNA LEADS

The lead wire from the loop aerial of some poriable
radios has only @ thin layer of cotton insulation which in
time often becomes frayed and unraveis from the wire.
This results in the bare wire striking other parts when
the set is moved and is noticeable as noise or loss of
signal. Well insulated sleeving of the proper size is ob-
tainable at the radio store and a short piece of this
sleeving may be slipped over the wire as illustrated, to
improve recepfion in such cases.

MAY 1948 ® RADIO MAINTENANCE
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This month the first of an inter-
esting monthly contest scries will be
held. The Hytron Radio & Elec-
tronics Corporaion 1s offering three
prizes monthly for a period of six
months to the servicemen who submit
the best ideas for radio service shop
tools. The complete details of the
contest will be found in an advertise-
ment esewhere in this issue.

We think that this contest offers
the serviceman a unique opportunity
to pass on to the trade his ideas for
small useful service tools. Just about
every serviceman we know has one
or more of his own gimicks or gad-
gets which he devised to solve often
encountered problems. We think that
the field for radio service tools is
comparatively undeveloped and that
there is a real need for new ideas.

There are a couple of other fea-
tures of this contest which we par-
ticularly like; among them the fact
that Hytron plans to manufacture
the winning tools on a nonprofit
basis, and that if the company feels
the tools are particularly worthwhile,
they will pay the cost of a patent ap-
plication in the contestant’s name, re-
taning only the right to nonexclusive
manufacture, distribution, and sale
without royalties.

Read over the rules. We think you
will like the idea. If you send in
an entry, you automatically receive
a tube tapper pencil which makes the
whole thing just about foolproof.
The next time you are at your job-
ber's get an entry blank and submit
your favorite brain child.

Television will become a billion
dollar business according to J. H.
Stickler, Advertising and Sales Pro-
duction Manager of Westinghouse
Home Radio Division.

He predicted that while television
will become a big business in itself, it
will not replace radio as we know it

RADIO MAINTENANCE o MAY (948

today but in fact will bring about
an upward swing in radio sales. He
sighted the history of the phono-
graph business as an example of a

business which was originally
thought doomed by the rapid growth
of radio in the '20’s. He pointed out
that the phonograph business not
only continued, but reached a peak
of $300 million in record sales alone
—$100 million more than any other
time 1n its history. He also pointed to
the fact that the advent of f.m. and
television is accclerating mmprove-
ments in a.m. broadcasting and in the
quality of the phonograph records
being manufactured.

A new program entitled the “Good
Service for Good Business” plan has
been launched by the P. R. Mallory
Company. Mallory distributors are
holding meetings of scrvicemen to
introduce this plan which includes
offering a number of practical selling
tools designed to aid the serviceman
in building his business and increas-
ing his profits.

One feature of the plan is a new
Mallory sound slide film entitled
“Good For You.” The plan includes
also a three-way agreement among
the company, distributor, and the
serviceman. As part of the agree-
ment, the serviceman receives a cus-
tomer follow-up file box complete
with alphabetical and monthly index
cards and a set of 250 special triple
post cards which Mallory imprints
with the serviceman’s name and ad-
dress.

Also included in the agreement is
a four-color electric sign for use
either in the window or on the coun-
ter. A certificate attesting to the plan
is also supplied.

At the time the agreement is
signed, $2.50 is paid to the distribu-
tor, and copies of the agreement are
furnished to both the serviceman and
the distributor.

NA

This famous-make I'M
antenna has been ad- |
vertised and sold for |
many times the low
price MID-AMERICA
asks! Covers both FM
bands. Delivers FM
reception at its best.
Complete with 60 ft. of
300-ohm twin lead-in.
Line is standard ap-
proved flat-type, soiid
dielectric with weather-
resisting insulation.
Mounts anywhere
easily . . . vertically or
horizontally to match
polarization of trans-

PERMEABILITY

mitting station. Lilus-
trated instructions
and all necessary
hardware. A screw-
driver is only tool
needed for assembly.
\ Dynatenna Is seam-
Y} less, heat-treated.
\\\ all aluminum . . .
% wilt withstand
severest weather.

$7195

each

$4.45 each
in lots of 3

g

TUNER

Build a really HOT 5 or 6 tube AC-DC superhet re-
ceiver! Takes place of old-style gang condenser, rf

and antenna colls: regular

455 KC interrediate fre-

quency. Completewith permeability tuned

drum. Order MA-2169 Loop Antenna 15¢;

oscillator coil. 4"x2}4"x23%" diameter dial $124

and MA-2914 drilled. punched Chassis 39c.

MA-2167

MA-2135—5 position
switch, volume control
and jacks for PL-55 and
PL-68. 37x4}"x23".
Aluminum finish.

MA-2093—3-position
switch, two wired jacks
for PL.55 plugs, inter-
nal jack stefp, circuit
diagram. 3"x3% "x2".
Aluminum finish.

RG/8-U COA

MA-2095—6-position,
5-prong female recep-
tacle. Black crackle fin-
ish. 214 x4 % "x14".

MA-2136—Volume con-
trol, jacks for PL-55,
PL-68. 23%"x3%"x1Y4".
Aluminum finish_

MA-2092 —4-position
switch., Aluminum fin-
ish. 215"x214"x1%".

XIAL CABLE

Get your share of this fine-quality coaxial cabie.
Solid, molsture-proof polyethylene dielectric: fully
shielded. 52 ohms nominal impedance. Not sold in

less than 108-foot lengths.

MA-5018—100 feet. .......

o

Coaxial Cable Connectors_
PL-259—Low-loss connector for RG-8/Uf{
and RG-11/U, or use adapter for other¥
coaxial cables. Silver-plated, machined 37

brass. Inserts are low-loss

............... ....52.89

mica. Excep-~
tional quality at a low price. MA-2828. 290 ea.

Save tlme and effort with a punched chassis. Takes
the hard work out of building receivers, amplifiers,
etc.
MA-2913—16"x5"x2"
10 tube
MA-2910—14"x6%"x2
be

1"
8 tube. .. ........ 49c
MA-2903—10 % "x5 15 'x
33%". 7 tube.. ....29%¢

MA-2914—18"x5"x2"
6 tube. ......... .39¢

MA-2912—10"x3 5 "x2".
5-tube (for chassis
lock sockets)...... 29¢

MA-2915—534"x1 4"
3tube............ 15¢

ORDER FROM THIS AD!

Quantities are limited, so get your order in now!

Minimum order shipped,
balance COD. Ge

$2.50, Send 259, deposit.

b t on our mailing list to receive BIG
BARGAIN BULLETINS that list latest,

greatest

buys in radio parts, electronic eauipment. Send
orders to store address, Desk RM.S8

f 2412 S.'M

——d R
B MID-AMERICA CO.inc.

ichizan Avenue

Chicago 16, NI
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BULLETIN

Sent you every month. It's
crammed full of real buys,
A postcard with your
name and address brings
it to you. You can't afford
fo miss its bargains. Mail
your card today. =N

QUALITY ITEMS

ORDER INSTRUCTIONS

B Minimum order—$2.00. 25% de-
A posit with order required for all

. C.O.D. shipments. Besure toinclude
DEMAND THIS sufficient postage—excess will be
SEAL OF QUALITY refunded. Orders received without
postoge will be shipped

express collect. All pricas:
F.O.B, Detroit.

| RHL‘/IU SUPPLY &

ENGINEERING €O., Inc.

J27 SELDON AVE. DETROIT 1, MICH,
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SWEEP
GENERATOR
FM AND TV

- From Page 26

Frequency stability again is not as
important in a sweep generator as
in an unmodulated r.f. generator.
This is because it will be used for
visual alignment of 1i.f. amplifiers
having selectivity curves from 150
ke. to possibly 6 me. wide. Obvi-
ously slight frequency drift, in terms
of a few kilocycles, would not be
apparent upon such wide curves.
Nevertheless, good engineering prin-
ciples dictate that frequency drift be
minimized as much as possible. In
the instrument discussed, drift has
never been found to be more than
a very few kilocycles—Iless than 3
kc.—during 8-hour runs. The really
superb stability this represents can
best be understood when it is realized
that it was checked under the worst
possible conditions — 2 mc. output
provided by two oscillators operating
at 112 and 114 megacycles respec-
tively! A long-time drift of 10,000
cycles in two oscillators operating at
an average of 113,000,000 cycles
amounts to 1 part in 11,300—a per-
centage so small as to rival the best
of crystal control.

Using the Instrument

In using a frequency - modulated
sweep signal generator, the output
thercof is fed into the receiver cir-
cuit to be visually aligned or checked,
and the ’scope vertical amplifier ter-
minals are connected across the re-
ceiver detector load resistor. As the
center-frequency of the sweep gen-
erator is swept back and forth above
and below the center-frequency set
up upon its dial, the oscilloscope will
trace out upon its screen a picture

of the-receiver=selectivity curve—if :-
the horizontal .sweep rate of the

'scope 1s a suitable multiple, or sub-

multiple, of the frequency used to

sweep the r.f. generator. The hori-
zontal sweep required for the ’scope
may be self-generated by the sweep
circuits included in it, or this sweep
voltage may be provided by the same
source which sweeps the signal gen-
erator. The trace most useful for
FM 1.1 alignment is obtained when
the horizontal sweep to the ’scope is
of the same frequency as that used
to sweep the r.f. generator. This will

produce two selectivity curves upon
the ’scope screen, superimposed one
upon the other. One trace results
from the upward sweep of the r.f.
generator across the desired pass-
band; the second, from its down-
ward sweep across the receiver selec-
tivity curve. With such a ’scope
horizontal sweep rate, it is possible
to adjust if. amplifier trimmers so
that two curves are exactly super-
imposed, thus assuring symmetry of
the 1.f. amplifier pass-band.

The ’scope horizontal sweep volt-
age must be substantially saw-tooth
in character, in order to sweep the
‘scope beam slowly across the screen
to trace out a curve, then snap it
back practically in “no time flat” to
start the next selectivity trace. It
has been discovered that such a volt-
age, at exactly the desired 2X power
line frequency, may be taken off
through a condenser connected to the
power supply rectifier cathode. This
is done in Model 909 generator, it is
believed, for the first time commer-
cially through capacitor C6a and suit-
able shielded output cable. An added
advantage of this method is that it
simultaneously provides upon the
‘scope screen a horizontal “base-line”
trace most useful in a centering dis-
criminator S-curve cross-over point,

Pages of instructions covering the
use of the sweep generator in prac-
tical alignment work could be writ-
ten. Suffice it to say that they ac-
company any good instrument to
guide the user to maximum results.
There is therefore no point in bur-
dening the reader of this article with

precise details here. Rather, certain

general points may be profitably em-
phasized. In FM if. alignment
everything is simple and straight-
forward, receivers made by different
manufacturers requiring only the
single technique of feeding the sweep
generator output into the mixer grid
circuit: ~The :scope wertical amplifier

-is connectéd across the first limiter

grid resistor to align the i.f. ampli-
fier and the scope is reconnected
across the discriminator load resis-
tors to establish correct discriminator
transformer” S-curve. When a ratio
detector is used, the scope vertical
amplifier is connected across the ratio
detector “audio take-off point,” with
the large by-pass condenser discon-
nected from across the ratio detec-
tor stabilizing resistor for i.f. align-
ment and a 174 volt dry battery tem-
porarily substituted for this large
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Getting far more for your
used equipment means pay-
ing much less for the new...
that’s the important money-
saving advantage in dealing
with Walter Ashe. Cash in
now on the bigger-than-ever
allowances offered by Wal-
ter Ashe on your used Test

MODEL 288X
SIGNAL GENERATOR
Xtal contrelled output
100Kc. to 110Mc. AM and

: : 100Ke. to 160Mc FM, 0-15
Instruments. Wire, write, 2055 2 1 i output
phone or use the handy cou- or 400 Oy fixed mod. Self

m below contained DB meter.
P : ner $165.82

SMASH VALUES IN USED, GOOD-AS-NEW TEST EQUIPMENT

A A LML RS LA RR R RRARRCR R R AR R R RO R BRRBRRRDY
Use this coupon to get Walter Ashe's ‘‘Surprise”’ Trade-
In Allowance on your used factory-built test equipment.
WALTER ASHE RADIO CO. RM 5
1125 Pine St., St. Louis 1, Missouri

[J Am interested in the following top condition, slightly

used Test Equipment....... ... it iiiiiisetstnnnaas

(describe used equipment)
for
(show make, model of new Test Instrument desired)
[J Rush my FREE COPY of the big, New 1948 Walter
Ashe Catalog.
NAME
ADDRESS
CITY ZONE.....STATE.......

MM MARN A AR RNR AR DL AR RRAR RN RRR AR R RRRR" "

[
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[
/
[T want to trade. ...« iiiiiiiiiiiiatoniensns :
’
[
[
’
[
’
’
/
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R ACA LA BA A CRRAVCNR AR DR

Big
amps.

ing on

removing

R.F., Mixer, Oscillator, I.F., De-
Piscriminator,.
A.F., power supply and wattage.

tector,.

MODEL 534

TUBE TESTER
Same as Model 532P, but in
addition, has VOM, Capaci-
tance, Inductance, Leakage
and DB measurements. 20,-
000 ohms per volt D.C. sen-

sitivity.

Model 534

MODEL 195 OSCILLOGRAPH
517

tive than comparably priced units.
This deluxe Hickok in-
strument can be yours
at a substantial sav-

trade-in deal.

o

TRADE-IN FEATURE
OF THE MONTH

screen. Extra hi-gain
% to 20 times more sensi-

a Walter Ashe

MODEL 156A
TRACEOMETER
Simultaneously checks and locates
faulty section of receiver without

The

a tfest lead. Checks

Limiter,

ner $191.10

TIME
PAYMENTS
AVAILABLE

1125 PINE ST.

Net 51 46.02

5 I Mggs mon, e
[« W oW W

SEND FOR YOUR
FREE

COPY OF OUR
1948 CATALOG

MODEL 532P
TUBE
TESTER

true
TUAL CON-
DUCTANCE
(TRANSCONDUCTANCE) TUBE TEST-
ER. Actually measures MICROMHOS.
Noise and gas tests. Tests all present
day tubes.

MU-

$126.44

Model 532P Net

ALL PRICES F. O. B. ST. LOUIS

o8 Mo/

RADIO CO.

“Test Equipment Hﬁadquarters"

ST, LOUIS 1, MO,

PHONE CHestnut 11256

capacitor when aligning the discriminator.

TV receiver i.f. systems are “‘a horse of an-
other garage.” Before attempting to visually align
any TV video i.f. amplifier, the set manufacturers
alignment instructions must be consulted to de-
termine the proper video i.f. amplifier curve
shape for the particular receiver. Alignment
to provide such curve shape is then not dif-
ficult—if certain precautions are observed. Do
not connect sweep generator output to video
mixer grid at socket contact underneath the
chassis—else “‘spray’’ to nearby wiring and parts
will occur which will invalidate any alignment
performed. Instead, wrap a short piece of wire
around the mixer tube grid pin above the chassis
where all 1.f. transformers, wiring, etc., are shield-
ed, and clip the sweep generator r.f. output clip
onto this short-as-possible wire. It is often
well to connect a .0l to .02 mfd. paper capaci-
tor temporarily in shunt with the receiver’s video
detector load resistor, also shunted by the shielded
'scope vertical amplifier input leads. If these pre-
cautions are observed, in addition to muting the
receiver oscillator by temporarily short-circuiting
its grid to ground during TV (end FM) i1
alignment, no troubles will be experienced. Align-
ment of TV receiver sound i.f. amplifiers and
discriminators is as simple as described for any
FM receiver—but only when using a sweep gen-
erator, such as described, in conjunction with a
good sensitive cathode-ray oscilloscope.

RADIO MAINTENANCE * MAY 1948

BROADCAST

W)‘ OPERATOR’S
| HANDBOOK

by HAROLD E. ENNES,

Engineer, Station WIRE
Here are coordinated facts,
standards of good operating
practice written by an opera-
tor in operators’ language.

288 Pages., .., $3.30

A M EEERBRPANER

NEW RIDER 99

160 PAGES
Bound in Cloth ........... $1.89
Paper Binding ........... . 9%

JUST OUT!

UNDERSTANDING VECTORS AND

PHASE -—— Vettor presentations cre
widely used in conveying latest
radio technical information This

book is a must for students.

BY THE PUBLISHER OF

RIDER MANUALS

TRANSMISSION
and

RECEPTION

who

radio servicemen,
can look to FM as a big
part of their future profits—
for the “ham’’ who is con.
sidering narrow band FM—

For

for the student who is
grooming himself for acti-
vity in the electronic field—
this new book explains both
the theory and servicing of
f-m receivers. Its text s
equally valuable to every
person interested in this
phase of electronics and will
serve as a valuable hand-
book for engineers.

The - unique publication
principle employed in the
production of this new book
is as practical as its con.
tents. It is offered in two
editions identical in contents,
printing quality and paper
—differing only in covers.

416 FACT-PACKED PAGES

{substantial $E’8°

paper cover)
Hard back cloth cover, $2.70

JOHN F. RIDER PUBLISHE

45{- FOURTH AVENUE, NEW YORK

by John F. Rider and Seymour D. Uslan.
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POCKET
FM GENERATOR

and two 20 mfd condensers. Tila-
ment voltage for the 12BA6 is ob-
tained from the power line through
the 700 ohm line cord resistor.

B minus is separated from ground
(chassis) by a .01 mid condenser.
Thus the power line does not connect
directly to the chassis and the oper-
ator is protected against shock and
short circuits resulting from contact

with an oscilloscope. The most ap-
propriate use, however, is for “on
the spot” checks and alignment when
the receiver chassis is not to be re-
moved from the cabinet. I'requency
deviation, which 1is not variable, is
the order plus or minus 500 kc¢ on
the three RIF settings, 88, 98 and
108 mec, and somewhat less on the
10.7 mc setting.

The radio frequency output is the
second harmonic of the actual fre-
quency of the oscillator in each case.
The 10.7 mc intermediate frequency
is a fundamental. The modulation

.0005 MFD
il

12BA6

il 003 MFD

2K S+—f—o0uT

5K

SELENIUM RECT.
~ {75 MA)

FiL.

680 MMF

[108MC]

[98MGI !eemclro.mcl

Fig. 2 Schematic diagram of the pocket signal generator.

with an external ground.

As can be seen in the diagram of
Fig. 2, two condensers isolate the
output lead from the plate of the
oscillator tube. This prevents DC
short circuits and excessive loading.

Tests made on the unit under prac-
tical working conditions show that
quite satisfactory visual alignment
curves can be obtained when used

TUBULAR ELECTROLYTICS
Fresh stock Fully guaranteed

26 mid. 158 V. . ... .. ol.. 10 for SI 78
28-20 mid, iﬁgv .. 10 for 2.4
& mfd. ..10 fer .85

Postage extra. 255 de on COD.
Writo for our free b % n lists featuring
MERICA’S BEST BUYS”
POTTER RADIO CO.
1314-M McGen Street Kansas City 6, Mo.

RADIO TUBES

First Quality R.M.A. Guaranteed
50% DISCOUNT
off the regular Iist price

Plenty of hard to get numbers, Order any tubes
you need. 25% Deposit on C.0.D. If you send
cash we pay postage.

MIDWAY RADIO TUBE CO.
3858 South Parkway Chicage 15, IHincis
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(sweep) frequency is fixed at ap-
proximately 400 cycles. There are
some variations of this modulation
frequency with line voltage changes,
but the stability of the RF oscillator
18 quite satisfactory,

As mentioned above, RF output
1s at the second harmonic of the
actual oscillator frequency. This
means that signals can also be ob-
tained at the fundamental frequencies
of 44, 49 and 54 mc. The first two
irequencies fall in the prewar FM
band and can be helpful if you are
called upon to align one of the old
tuners (many are still in use with
and without converters.)

IZverything considered, this pocket-
size FM signal generator is a useful
tool, especially in these days of mush-
rooming M activity. » » »

A new FM Series is starting

soon.

Custom designed to your specifications

Planned, written and illus-
trated by a select staff
. ... experts in creating
radio and electronic man-
uals for civilian & military
use.

When you call upon Boland & Boyce
to create your manuals you are re-
lieved of every detail in their prepar-
ation. The entire operation is taken
over and completed by a spec:ahled
staff with years of experience in pub-
lishing books & manuals.

First the requirements for your
manual are completely surveyed. The
working conditions to which they will
be put are studied and the operations
or equipment described in the manual
are thoroughly analyzed. A complete
outline is then prepared and submitted
for your approval, along with a
dummy of the manual as it will appear
when finished. Upon your approval
the job is completed and delivered
with your satisfaction guaranteed.

Boland & Boyce manuals incorpo-
rate only the most modern editorial
and illustrative style. Each project is
treated with individual attention in
technique of presentation and edi-
torial approach, The Boland & Boyce
military and civilian manuals now in
use throughout the world are our best
recommendations.

U. S. Navy

U. S. Signal Corps

Sylvania Electric Products, Inc.

The National Company

Western Electric Co.

Bell Telephone Laboratories

Maguire Industries, Inc.

Allen B, Du Mont Laboratories, Inc.
General Electric Co.

Mine Safety Appliances Co.

Write or Wire Boland & Boyce today for
more information.

Publishers of: Radio Data Book,
Radio Maintenance, Video Hondbeok,
Technical Manuals

Manual Division M-3
Monftclair, N. J.
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LINE
ANTENNAS

WO types of built-in antennas

are used in modern sets, the loop
antenna, comprising a tuned RF in-
put circuit, and the line antenna,
consisting of a capacity, coupling
the antenna terminal to the power
line. Either one will usually provide
excellent results under average con-
ditions. Where operation of line-
antenna sets is poor, connect an out-
side antenna to the live side of the
power line through a .01 mfd. con-
denser, as in Fig. 1. With this
arrangement, the antenna picks up
the signals, feeding them into the
power line from where they go to
the set. This system also works nice-
ly in the home where the set is
moved from room to room. There is

.01-600 V
CONDENSER

PLUG-SET
IN—H;RE

—E (@}
/ﬁ . J=
ANTENNA THREE WAY

PLUG
IN HERE PLUG

one other thing that will seriously
reduce signal pickup with a line-
antenna set. Practically all sets other
than line-antenna sets have a line
bypass condenser across the line
from one side to ground. When
such sets are used in the vicinity of
line antenna sets this condenser will
bypass nearly all RF in the line. To
overcome this, imsert an RF filter
between the line cord and wall out-
let of these sets. Such a filter may
consist of a standard RF line filter,
many of which are on the market, or
RI chokes, or a separate inductive-
type line antenna attachment. 1f the
latter unit 1s used, no connection is
necessary to the antenna and ground
provision of the unit. It is used only
to decouple the set from the line. If
vecessary, any number of sets can
be run from this unit providing its
wattage rating is not exceeded, » ¥ »
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INTERFERENGE

— From Page 22

gineers of the various filter manu-
facturing companies do his design-
ing for him. Commercial filters are
available for specific frequency
ranges, and even for specific pieces
of apparatus.

Carbon Eiement Type

Simple resistances inserted in se-
ries with the lines leading to or from
the interfering device. Common
types are auto ignition Suppressors,
and oil burner spark suppressors.
Their efficiency (when used alone)
15 low.

Special Types

All filter manufacturing companies
make special type filters for special
jobs. Special shapes, special mount-
ings, special electrical characteristics
are no problem to them. Any
serviceman can write for advice on
any tough job he runs into, and they
will be glad to help him. He should
give them full details about the job,
even if he must estimate the un-
known factors. If part af the service-
man’s business is servicing aircraft
radios or marine equipment, the vari-
ous companies will be glad to fur-
nish a list of interference filters that
they make especially for aircraft or
marine application.

A special unit, for instance the
SPRAGUL #4 Filterol mentioned
earlier and pictured in Fig. 2, pro-
vides exceptionally high attenuation
from 5 megacycles up to 150 mega-
cveles and higher.

Filters vary widely in use and
effectiveness. Although the construc-
tion of commercial units appears
simple in many cases, actually a great
deal of research is required in their
design and in the selection of ma-
terials. It is important for the
serviceman to be acquainted with the
various types of filters, how to use
them, where to use them, and just
as important—how to install them.

Part 2 explains how to use filters,

what filters to use, a chart that makes |

the selection of a filter for any job
easy, how to locate the source of
interference, and how to assemble &
service kit of filters that takes care
of about any job the serviceman is
likely to run into. ¥ ¥ ¥
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Servicemen’s choice!
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® No need to put Cunninghams
to a vote in the Sunshine State.
Floridians favor Cunninghams be-
cause Cunninghams are built for
long life and trouble-free service.
Your days will be brighter if you
replace with Cunninghams when
new tubes are needed.

See your
CUNNINGHAM DISTRIBUTOR

KINKADE RADIO SUPPLY CO. . .Jacksonville
KINKADE RADIO SUPPLY CO....... Tampa
ELECTRONIC SUPPLY CO.......... Miami

A product of
RADIO CORPORATION OF -AMERICA

Harrison, N. J.
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DO YOU HAVE

ILLINI-HYCAPS . ..

Type |HT—tubular electrolytics are always
ready to fill your need for capacitors of su-
perior quality and ability. A complete line
of these tubular electrolytic capacitors are
now available.

Included in the list of old standbys are
NEW types especially designed for use in
voltage doubling circuits. With either tube
or selenium rectifiers these units are super-
for because of their ability to stand up
under higher temperatures, handle larger
voltage and current surges, last longer be-
cause of their new and special engineering
design.

NOTE: A new supplement,
listing these new condensers,
along with other high voit-
age, high capacity types, has
been added to our catalogue.
Write today fer your copy.

INOIS CONDENSER €O.

ORTH THROOP STREEY «

CHICAGO 22, iLL.

Fixing Radios
the Old

he nside Stor¥

ol
STETHOSCOPE
SERVICING

Free illustrated booklet tells the
"Inside Story” of an amazing
new servicing method. It also
contains valuable "hints and
kinks" for every radio man. Just
send your name, address, and
the words—"Inside Story"—on
a post card and we will mail
your copy at once, without cost
or obligation. Do it now before
you forget!

FEILER ENGINEERING CO.
Dept. 5H8 945 George St.
Chicage 14, III.
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We have all come across some tough
ones. Why not tell us about the ones
that you have encountered and how you
solved them so that we may pass them
along to your fellow servicemen.

Give as clear and brief an explanation
as possible, stating the symptoms, the
cause and the remedy. Give the maks,
model number and, if possible, the year.
Of particular interest are those receiv-
ers manufactured from 1937 +to the

‘
N
N
N
N
N

present.

RADIO MAINTENANCE will pay two
dollars for each case history published.

SONORA MODEL WGFU242
Weak and Distorted

This set brings the complaint of
weak and distorted reception. This
is usually experienced in the sets be-
fore they are sold. It is caused by
a poorly soldered joint at the stator
lug of the antenna section of the
tuning condenser. At the same time
it is good to check the loop mounting
screw. This has been found loose
in every case and makes it difficult
to replace the chassis which is hard
to replace anyway.

ARVIN MODEL 444

Intermittent

Intermittent reception has been ex-
perienced in every one of these sets
that has been in for servicing. Jar-
ring the chassis will bring the set
on or cut it off. Much time was
spent in probing around the wiring
and joints but no trouble was ex-
perienced. Finally it was noticed that
hitting the chassis lightly with a
screwdriver near the tuning con-
denser would bring on the trouble.
This was traced to the trimmer on
the oscillator section of the tuning
condenser. When the set was hit

A
GG dn g Yy

%

7

”
or jarred the trimmer’s adjusting
screw would move slightly one way
or the other. Adjusting the trimmer
carefully and then sealing it with
service cement was the remedy.

ZENITH MODEL 6D015,
CHASSIS 6C05

Intermitient reception

Three of these sets developed the
same type of trouble—intermittent
reception. Replacing any weak tubes
boosted the volume but had no effect
on the intermittent condition. Prob-
ing about the connections did not re-
veal anything here yet when the set
was hit or bumped in any way it
would cut off or come back on to
normal but then only when the set
was in an upright position. This
meant that the signal tracing was out.
As a last resort each condenser and
resistor was wiggled but good with
a pair of plastic pliers. When the
audio blocking condenser got the
treatment the set acted up again. The
trouble was in the 12SQ7 (or 12AT6
depending on the tube complement
of the set) first audio plate connec-
tion. Examining the soldered joint
revealed no trouble but a touch with
a soldering iron did the job. Why
all three sets experienced the same
type of difficulty at the same joint is
yet unknown.

RADIOLA MODEL 61-5

Weak, hum, distortion

After being in use only a short
time the volume would become very
weak and there would be a consid-
erable amount of hum and distortion
present. Replacing the 35Z5 recti-
fier tube cured the hum and a rou-
tine check seemed to indicate that the
volume control was at fault. Check-
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ing its resistance showed it to be too
high. A replacement brought the vol-
ume to normal and the distortion was
cured by replacing the capaciter C7
connected between the arm of the
control and the control grid of the
35L6 output tube.

CHEVROLET MODEL 985284

Intermittent, noisy

This auto radio came in the shop
with a complaint of intermittent re-
ception, noise, and distortion. On
checking the tubes it was found that
the 6]5 was gassy and that the 6N7G
had one section shorted. This was
the cause of the distortion. The in-
termittent condition was traced to
the antenna coil clamp. This is a
spring wire affair that holds the coil
in its shield can. This had worked
loose and dropped inside the can, thus
shorting out the coil. In order to
remedy the condition it was neces-
sary to unsolder the leads to the coil,
remove the coil and the clip and then
reverse the process. This eliminated

the noise as well.
John W. Findarle
Modesto, California

PHILCO 46-1201

Feedback at high volume, only
when on ‘“phone”

Check the two rubber grommets
on the pickup arm right where it
connects to the support post. These
grommets usually harden and trans-
mit audio vibrations from cabinet
and motor plate to the crystal cart-
ridge where they are picked up and
fed back into the audio end. Make
sure to replace with units made from
live rubber.

G-E MODEL GD-60
Dead or intermittent:

Replace the 2-watt 12,000-ohm
converter screen dropping resistor
which is common to the 6SK7 RF
amplifier, the 6SA7 converter and
6SK7 IF amplifier. This resistor
operates under a heavy load and
should be replaced with a 12,000-
ohm 5-watt unit.

D. South Travis
Sherman, Texas

CROSLEY 66-TC

Tunable hum:

Check the lead running to the
6Q7G grid cap. This lead passes
through the chassis and heat causes
it to crack and short. When re-
assembling the set, be careful not

RADIO MAINTENANCE = MAY 1948

to permit the twisted pair running
to the On and Off switch to become
caught under the trimmer condenser
bracket as this will also result in
hum.
A. Furman
Chicago, Il

ADMIRAL 4-A-D-F
Weak on low frequency end of the
dial :

A common complaint since low
frequency padders were not built
into this set. Swing the gang con-
denser to 550 ke, adjust the IFs for
maximum, swing the gang back to
the high frequency end and retrim
the high frequency padders.

Martin Goebel
Detroit, Mich.

FIRESTONE R-3121

Distortion:

This can often be traced to a
leaky audio coupling condenser be-
tween the 6Q7 and the grid of the
2516 which lowers the effective
grid bias on the tube.

John Halsey
Baltimore, Md.

PHILCO PT-61

Hum, distortion, especially in damp
weather :

Discennect the AVC bus from
the unused rectifier socket lug.
Socket leakage is impressing an AC
voltage on the AVC lead.

L. Petra
Los Angeles, Calif.

STEWART WARNER 900-B
SERIES
Set dead:

First IF transformer plate wind-
ing checks open. Remove can, dis-
connect leads from soldering lugs
Scrape clean and check for con
tinuity. The leads sometimes break
inside the insulation right near the
solder lugs because the wire is
wrapped too tightly around the lug.

J. T. Thomson
Chicago, IIL

ADMIRAL P5, XP5

Functions on battery, dead on AC line:

Half the filament is open in the
3Q5. It is good practice to clean
the contacts on the battery and line
switch whenever one of these sets
comes into the shop as this switch
often becomes intermittent.

George Johns
Atlanta, Ga.
— To page 53

Servicemen’s choice!
"n [ I N ]

2 In Louisiana, where good living
counts, Cunninghams are a custom
. . . because Cunningham tubes are
famous for their quality and per-
formance. Your customers are candi-

dates for Cunninghams ... so cast
your ~ote for Cunninghams, too!

See your
CUNNINGHAM DISTRIBUTOR

ELECTRONIC SUPPLY CO. . . Baton Rouge

HALE & McNEIL . . . ... ... Monroe
RAD!O PARTS, INC. . . . . . New Orleans
LEE HARDWARE €O. . . . . . Shreveport

A product of 4
RADIO CORPORATION OF AMERICA

Harrison, N. J.
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Now!
PANEL SWITCH

Mounts on console panel—
Eliminates groping behind
radio to turn on and off.

Eucmm D lumo Eommfm

BATTERY ELIMINATORS

A COMPLETE LINE FOR EVERY REQUIREMENT

NEW MODEL "S" WITH SELENIUM RECTIFIERS—operates any 1.4 volt, 4, 5 or
6 tube radio from 115 volt. 60 cycle source.

MODEL "P"—Same as MODEL "S" except with tube rectifiers at lower cost.

MODEL "Q"—Operates any 1.4 volt 4, 5, or & tube radio from 6 volt storage or
dry battery, or Wincharger. ldeal for farms, camps, autos, boats, etc.

MODEL "A"—Operates 2 volt 4, 5, 6 or 7 tube radio from & volt storage or dry
battery, or Wincharger, (0.5 amp. filament max.}

Models to convert dry battery radio to AC receivers—other models for use with
6 volt storage battery. Costs but a few cents per hundred hours of operation.
Completely filtered, hum free, silent and efficient. Sturdy construction with
Harmerloid finish. No liquids or moving parts. Operate in any position.

CANADIAN REPRESENTATIVE: ATLAS RADIO CORP., TORONTO, CAN.

ELECTRO PRODUCTS LABORATORIES

Pioneer Manufacturers of Battery Eliminators

549 West Randolph Street Chicago 6, lllinois

SOLDERING GUN

Time Saving-Money Making Features)

115 Volts
60 Cycles
Two Models
100 Watts
Single heat
100/135 Watts
Dual heat

See your radio parts distributor or electrical whole
saler. Or write direct for bulletin,

WELLER Mfg. Co.

812 Pucker St. ° Euston, Pa.
[?_‘géw St e
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LETTERS

Gentlemen:

. F'was glad to see that you have
started to publish letters from read-
ers. It gives us a chance to “sound
off” on subjects which interest us
and share our mutual problems.

I’d like to see some opinions from
other servicemen on things like
licensing. Personally, I'm against the
idea of licensing servicemen and I
think organizations are a better way
to solve the problem of quality of
service.

Yours truly,
Willard Scobey

This column will print any letters
which we believe are of general in-
terest. Readers ave mvited to “an’”
their opinions on important subjects
of the day which have a direct bear-
ing on the welfare of the trade.—FEd.

Gentlemen

. 1 might suggest a series of
construction articles on test equip-
ment. The field is wide open for
wide band television sweep gener-
ators, their design and construction
with an explanation as to the various
electronic sweep circuits. This infor-
mation 1s what I would like to have
personally and 1 know the other
boys would too.

Yours very truly,

Edward E. Emich

We do not publish construction
articles 1f equipment 1is available
commercially. Commercial equip-
ment 1s almost invariably more effi-
cient. Considering the time spent in
construction at regular service rates
will prove that commercial units arce
cheaper than the home grown variety,

PHOTOGRAPH CREDITS

Page 20 Aerovox
Page 21 Sprague
Page 23 Staff

Pages 24, 25, 26 McMurdo Silver

Pages 32,44  H. Leeper
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DISTORTION

- From Page 19

m a push-pull stage due to parasitic
oscillations.  This can usually be
remedied by inserting a resistor of
from 25,000 to 50,000 chms in the
common grid return lead (R; in Iig.
6). The filter components, especially
the plate by-pass condensers, should
be checked first, however. Inherent
frequency discrimination in inter-
stage audio transformers used may
introduce frequency distortion. A
more linear frequency response may

joss of volume.

An R-C filtering network 1s often
connected across the primary wind-
ing of the output transformer that is
used in conjunction with a beam
power pentode. This filter network
is for the purpose of giving the plate
load the effect of a pure resistance
and the values of the resistors and
condenscrs are therefore very critical.
If any component of this network
becomes defective, or is of the wrong
value, serious distortion will result.
1f there is any doubt about any of
these, they should be replaced.

Rl

100,000 ~
10

500,000 ~

|

Fig. 7 Resistor R1 will often improve a receiver's quality.

often be obtained by connecting a
resistor across the secondary wind-
ing of the transformer, as shown in
Fig. 7. Some receiver manufactur-
ers incorporate this resistor in their
receivers. The optimum value of this
resistor is that which will give im-
proved frequency response without
seriously reducing the amplification.
This value will usually lie between
100,000 and 500,000 ohms. The low-
er the value, the better the tone qual-
ity and the lower the amplification.

If the onutput transformer has been
replaced, it is well to make certain
that it is the correct replacement, as
a4 mismatch to either the output tube
or the voice coil, or both, may result
i serious distortion, and possibly

A by-pass condenser is not gen-
erally needed across the cathode
biasing resistor in push-pull stages
and usually one is not used. Current
fluctuations, however, due to mis-
matched tubes and uncancelled odd
harmonics can usually be materially
reduced by the installation of a by-
pass condenser, as shown in Fig. 6
(Cy). The optimum value of this
condenser may be determined by the

1.6
follewing formula: RC= b

FE
WHERE R 1s the value of the cath-
ode resistor in ochms, C is the desired
Capacitance in Farads, and F is the
lowest audio frequency (in cycles-
per-second) to be by-passed. ¥ ¥ ¥

CASE HISTORIES

— From Page 51

STROMBERG CARLSON
1121 FM-AM

Converter trouble

Trouble in converter section. If
the tube is OK, try replacing the
5,200 ohm, four watt section of the
candohm that supplics the screen
voltage to the 6SB7.  The correct
replacement, is part number 149,002
The failure of this part seems to oc-
cur frequently in this model.

RADIO MAINTENANCE & MAY [948

RCA 3811

Intermitient distortion
This sound like an open filter con-
denser, or wrong bias voltages. This
condition appears after the set has

warnied up, and can easily be missed

in a quick check-over. Measure the
screen voltage on the 6K7 IF am-
plifier.  The voltage should be 80
volts or higher. If it is not, replace
the 82,000 ohm screen grid resistor
with a one-watt unit.

Albert Loisch

Darby, Pennsylvania

Servicemen’s choice!

@ Cunningham tubes are rugged,
too. That's why their long life
and top performance have made
them the favorite tubes in
Minnesota for over 32 years. And
reason enough why yox should
vote to replace with Cunninghams
when new tubes are called for.

See your
CUNNINGHAM DISTRIBUTOR
NORTHWEST RADIO CO. . . . . Duluth
LEW BONN €O. . . . . . Minneapolis
LEWBONN CO.. ... ... .St Paul

RADIO. CORPORATION OF AMERICA
Haitison, N. J.

53



L e s R
Fae ¥ :

s ek - Dy . =
LYas £ 4
POy Ly acd

R
i

‘ Keep your back numbers of RADIO MAINTENANCE in these
handsome green and gold binders. Each binder will hold up
| . to 18 copies of the magazines without puncturing holes or

mutilating them in any way. They are held securely but are

TO PRESERVE YOUR easily removed if desired. With the index printed at the

RADIO MAINT N NCE end of each year, your magazines will be a constant refer.

] 0 i R v s

3 ENAN ence for ... a valuable service library. Send for your bind-

MAGAZINES ers now!
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i Montclair, N. J. Address .. ... E
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BOOEK: "TELEYISION RECEIVER
CONSTRUCTION"

by A. Liebscher.

Describes in detall every operation in build-
ing the ESPEY TELEVISION TRAIMNER . . . how
to test and allgn it . complete antenna
data . .. how to operate the set . . . trouble
shooting procedure . . . scldaring technique
for miniature fube wiring . . . and other valu-
able felevision information. Twenty photos and
five drawings show progressive stages of as-
sembly details alone . . . others picture T-V
reception results, antenns, etc. . , . .. . $1.50
Your money back If not satisfied with this
boo!(. provided it is returned within five days,
Available at your jobber's, or write:

ELECTRONIC DEVELOPMENT COMPANY

of Pennsylvania
7618 Fayetfe St., Philadelphia 38, Pa.
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TELEVISION NEEDS
TRAINED MEN!

TEACH YOURSELF — learn as
you build the Espey T-V Trainer—
get familiar with basic circuits,
production assembly technique,

form.

3515 N. 17th St.

alignment methods — gain operating experience and have a complete
portable set when finished. It is ideal for field strength checking and can
be used on the roof for antenna orientation.

GET T-V AT A. G.!

RCA and ESPEY ielevision parts in stock. Write today for free price list and order

A. G. RADIO PARTS CO.

Philadelphia 40, Pa.

RADIO MAINTENANCE o MAY 11948

Servicemen’s choice!l...
to clock up more sales

® Greatest sales catcher in Cunning-
ham’s history—this 15-inch, self-start-
ing clock done in four colors will
command attention wherever you hang
it. Brilliant, uniform illumination 1s
pravided by two 15-watt lamps with
aluminized reflector. All-aluminum
construction and sealed movement
make it weatherproof. Best news of all

. it costs you only $9.50! Get yours
today . . . ask your Cunningham Dis-
tributor Jor Order Form 2F250.

A product of
RADIO CORPCRATION OF AMERICA
Harrison, N, J.
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BACK
NUMBERS

GET THEM WHILE
THEY LAST!

JANUARY 1946

THE PROBLEMS OF ORGANIZATION
TELEVISION RECEIVER INSTALLATION
RADIO MAINTENANCE IN AVIATION

USING THE OSCILLOGRAPH FOR
DISTORTION MEASUREMENTS

MARCH 1946

APPLICATIONS OF A LOW COST
SIGNAL TRACER

RADIO REPAIRMEN'S ASSOCIATIONS
RADIO SERVICE ALONG THE AIRWAYS

APRIL 1946

A MIDGET AUDIO FREQUENCY
OSCILLATOR

IF | WERE A SERVICEMAN

AN EQUALIZED AMPLIFIER FOR
MAGNETIC PICKUPS

MAY 1946

PA SYSTEMS
TEST PANEL FOR THE MODERN BENCH
RINGING THE BELL

JUNE-JULY 1946

FUNDAMENTALS OF TELEVISION
VOLUME CONTROL TAPERS
THE ELECTRONIC OHMMETER
VECTOR ANALYSIS

AUGUST 1946

AVC CIRCUITS

FM TROUBLESHOOTING

TELEVISION RECEIVER FUNDAMENTALS
RECORD CHANGERS

Please send me the back numbers

checked here . . .

| am enclosing 35c for each copy, or
$2 for any 8 copies, or $3.25 for all 18.

NAME
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TROUBLESHOOTING TELEVISION RECEIYERS

Get these back numbers to help complete your file of RADIO
MAINTENANCE magazines. These copies, plus the copies you will
receive in the months to come will form a valuable reference
library to which you will turn for assistance in your daily work. The
articles are listed under each month's heading to help you select
the ones you wish to order, or you may want fo order all eighteen
back numbers listed below for the special price of $4.25 (a reduc-
tion of $1.05!) Send in for these copies today—insert them in your
RADIO MAINTENANCE binders and you'll have a first-rate service

library!

DECEMBER 1946

TELEVISION RECEIVERS . . .
THE RF SECTION

TUNING THE INDICATORS

PART {I—THE OSCILLOGRAPH . . ...
HOW TO USE IT

REPLACING AUTO CABLES

JANUARY 1947

SERVICING BY EAR

TELEVISING RECEIVERS . . . VIDEO
CHANNEL

PART Il THE OSCILLOGRAPH . . .
HOW TO USE IT

MINIATURE TUBE CHART

FEBRUARY 1947

FHE OSCILLOGRAPH . . . HOW TO USE
IT PART IV

TELEVISION RECEIVERS . . . THE SOUND
CHANNEL

THE AUDIO OSCILLATOR

SELENIUM RECTIFIERS

MARCH 1947

ANTENNAS . . . FM AND TELEVISTON
PART |

SERVICING AUTOMATIC RECORD
CHANGERS

OSCILLATORS AND CONVERTERS

TELEVISION RECEIVERS . . . THE VERTICAL
SWEEP

APRIL 1947

ANTENNAS . . . FM AND TELEVISION,
PART 1

PHASE INVERTER CIRCUITS

A UNIVERSAL SPEAKER

TELEVISION RECEIVERS . . .
THE HORIZONTAL SWEEP

MAY 1947

THE OPEN AND CLOSE CASES
VOLTAGE DOUBLERS

SIGNAL TRACER

TELEVISION RECEIVERS . . . THE
CATHODE RAY TUBE

[ January 1946 [ August 1946

[J March 1946 [0 December 1946
[J April 1946 [ January 1947
[0 May 1946 [ February 1947

[0 June-July 1946 [J March 1947

[0 Have selected 8 copies . . .
elclosing $2.00

JUNE 1947

WHEN THE CUSTOMER ISN'T RIGHT
TEST EQUIPMENT MAINTENANCE

CRYSTAL CONTROLLED SIGNAL
GENERATOR

TELEVISION RECEIVERS . . . THE
POWER SUPPLY

JULY 1947

SERVICING FM RECEIVERS
TEST EQUIPMENT MAINTENANCE, PART Il
TELEVISION RECEIVERS . . .

FLYWHEEL SYNC

AUGUST 1947

SPEAKER MATCHING

TEST EQUIPMENT MAINTENANCE, PART I
SERVICING FM RECEIVERS

TELEVISION . . . HF POWER SUPPLIES

JANUARY 1948

HOW TO IMPROVE YOUR SIGNAL
TRACING TECHNIQUES

SPECIAL FM CIRCUITS

WHAT'S NEW IN VIDEO SECTIONS

FEBRUARY 1948

USING SWEEP GENERATORS FOR
FM ALIGNMENT PART |

LET'S WORK TOGETHER

VOLTAGE REGULATOR OPERATION

TIME SAVERS

MARCH 1948

HOW TO ELIMINATE HUM
USING SWEEP GENERATORS FOR
FM ALIGNMENT PART Il
LOW-COST TELEVISION

AN FM SIGNAL SOURCE

RADIO MAINTENANCE MAGAZINE
460 BLOOMFIELD AVE., MONTCLAIR, N. J.

[J April 1947 ] August 1947
[J June 1947 [0 January 1948
[0 May 1947 [0 February 1948
[ July 1947 ] March 1948

[] Send me all 18 . . .
enclosing $4.25
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- ON THE WAY —a superior line of test equipment that

puts time-consuming service jobs on a profitable,
production-line basis . . . that anticipates all FM and
television needs. Matched styling of all instruments
permits attractive, convenient grouping. Watch for
announcements of the other units in this new line.

@

- waasaL amaricanradiohistanz.co

StEp
2
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ATTEN

Reduces festing and alignment times

by as much as 50 per cent

@ The WR-G67A is a time-saver that
adds profitable hours to your service
day ... puts you dollars ahead.

When aligning a receiver, for ex-
ample, you can switch from a pre-
tuned i-f signal to pretuned broad-
cast-band signals without dialing or
retuning. The range switch gives you
three fixed frequencies: 1500, 600,
and 455 kc. It also permiis instant
switching to any other frequency
you select between 100 kc and 30 mc
by presetting the smoothly variable
tuning control.

Other outstanding featuresinclude:
a signal injection probe for high-
speéd servicing . . . a four-step at-
tenuator with fine control .. . double

m.
isal

shielding . . . —in ature-type tubes
throughout. . . s six-baad drum dial
with an easy-tc—ead. four-foor sale
spread . . . admstable modulazion
level for internz_ ar d external medu-
lation . . . a -wo-stag2 power-line€
filter to minimize leakage, and a $00-
cycle andio sigmml =ource.

Every RCA ®E-67A is fectory-
tested with the &na2st precision meas-
uring eqripment. Heavy-duty cem-
ponents— plus e WR-G7A’s ability
to withstand rigerous “drep,”
“shake,” and humidity tests—add up
to real on-the-job reliability. A new
bulletin is yours for the asking.
Keep in touch with your RCA Test
Equipment Distributor.

RADIO CORPORATION of AMERICA

TEST AND MEASURING EQUIPMENT

HARRISON, N. 4,




EXTRA! Cecming up: one of the biggzst series on sound equipment ever published—get

in on the big msney in sound!
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AINTENANCE

RADIO MAINTENANCE is one of the most
valuable items among radio servicing %ools.
Using the proper tools speeds up work—in-
creases profits. In every issue, RADIO MAIN-

TENANCE presents articles and depariments

full of money-making ideas. Add it e your

previous issues and form a complete service

fibrary. All your EADIO MAINTENANCE mag-
azines arez designed to form a reference
library in themseives. Binders holding up to
18 copies ecch are now available for preserv-
ing your RADIO MAINTENANCE library —
den't miss a single issue!
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