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Deflection circuitry for wide - angle
24 - inch 110° picture - tube chassis.
See
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jeusefr's Neu. True 3 -Way
High Fidelity Loudspeaker
.. Withh Su perb Performance!
Only $l29.50
.

Jensen, the only maker of true 3 -way unitary loudspeakers (with 3
separate radiating systems, each independently driven), now brings you
the G-600 TRIAX* at half the cost of the famous G -610A! Now you
can enjoy the advantages of a true 3 -way speaker
solid bass, full
middles and smoothly extended highs out to the limits of audibility,
with ultra lou' distortion, ultra high listening quality
... at this new low cost.
Lows from 30 to 900 cps are handled by the heavy duty 15" 31/2 lb.
magnet edge -damped woofer. Midchannel is a compression driver
horn -loaded thru-bore unit for 900-4,000 cps. New compression horn
supertweeter with phase balancing covers the range from 4,000 cps to
limits of audibility (very high indeed by our standards)
Power rating is 35 watts. Separate network with MF and HF Controls
is included. Write for free Catalog 165-B

...

<1

.

THE FAMOUS TRIAXIAL...JENSEN G -610A. Easily rated the world's Most wanted speaker,
the G -610A is "tops" in a unitary 3 -way speaker assembly. It has the advantages of higher

*TRIAXIAL

and

TRIAX

are

efficiency, higher power rating (40 watts). Desirable very low first crossover of 600 cycles is
achieved by using the entire woofer cone as the final section of the midchannel horn.
Priced at S252.75, complete with crossover network and controls.
registered

trademarks of Jensen Mfg. Co.

In Canada: J. R. Longstoffe Co., Ltd., Toronto
In Mexico: Radios Y Television, S.
Mexico D.F

A

JENSEN MANUFACTURING COMPANY
6601 South Laramie Avenue, Chicago 38, Illinois
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Twin $1.15

-pin 984

PIN STRAIGHTENERS

.

These tools

__ -

.

Printed -Circuit. Angled Tip 654

can make

PrintedCircuit, Straight Tip 654
3R1."RTttA: ah..Si.wNi.

-

..._.,.

Standard, Straight Tip 654

your work

Standard, Angled Tip 654
SOLDERING AIDS

-

TUBE

TAPPET._.__-.

ACBS'';oaL
for

._

SERVICEMEN

TUBES

S

TUBE TAPPER 106

Are you using all eighteen of these tools? Designed
by and for the electronic service -dealer, each can save
you energy, money
and time.

...

nJEit

Pt1i1

And as you well know, a service -dealer has two major
things to sell: his time and know-how. Because CBS
tools save precious time, it is not surprising that over
2.5 million have been sold. Service -dealers, engineers
and technicians use them habitually. The Soldering
Aid, for example, has become a standard.

'

o

Many of the tools grew out of a CBS contest. 111
are time -tested, painstakingly des eloped and manufacturers to give you helpful, foolproof tools. Their
quality is tops, yet they are priced most economically.

Ui

TUBE PULLER

754

SOLDER DISPENSER
REFILLS

494

SOLDER DISPENSER

$1.15
TUBE LIFTER

PROBING TWEEZERS

306

354

La

-

Order the tools you still need from your CBS Tube
particularly the new Printed -Circuit
Soldering Aids. Ask to see the bigger yet handier new
Tube -and -Tool Caddy. Or write today for CBS Tool
Catalog, P -1-6.

distributor

Let all the CBS tools hell, make your work easier,
faster; more profitable.

TURFS
UiFS

PICK.UP STICK 106

4

7

-pin min.

$1.65

-WAY TOOL $1.15

8 -pin

octal $1.55

TEST ADAPTERS

NEW TUBE-ANDTOOL CADDY

$18.80

ELECTRON TUBES

CBS- HYTRO N,
®

Danvers, Massachusetts
Broadcasting System, Inc.

A Division of Columbia

SEMICONDUCTORS

For the best in entertainment tune to CBS
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Small Appliance Service Opportunities

Closed -Circuit Basic Components
Sweep -Failure Detection in
Closed -Circuits
Magnavox Model 169 10-Watt P -P Amp....
Magnavox 26 Series Chassis (L..,vsr)
Grid -Plate Capacitance Circuitry
Horizontal Sweep -Circuit Setups for
Troubleshooting

Designed for Use in Standard
Vibrator -Operated Auto Radio
Receivers. BJilt with Precision
Construction, featuring Ceramic Stock Spacers for Longer
Lasting Life. Backed by more
than22 yeors of experience in
Vibrator Design; Develop-

pt1tOM
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Bryan Davis Publishing Co., Inc.

All rights

reserved.

Second -Class mail privileges authorized at New York. V. Y.; additional entry at
the Post Office, Norwalk, Conn
Subscription price: $2.00 per year ($5.00 for 3
years) in the U.S.A. and Canada; 25 cents per copy. $3.00 per year in foreign

countries;

35

cents per copy.

BETTER BUSINESS
is in the cards
o

111116

'3

"

:';:::

with the

i@ll'111111'111116

I'

Cen*çalab®
EDITOR and

FIB, -22A

PUBLICATION DIRECTOR

FASTATCI-I

Lewis Winner
David

Assistant Editor:

Robert

Editorial Assistant:

Arnold Gewirtz

Editorial Assistant:

Howard Jennings

E.

Control Kit

Pearsall II

Associate Editor:

-

Wengenroth

D.

Field Editor (Mid -West):

Rudolph T. Plemich

Art Director:

Anthony

R.

Aliffi

Supervisor, Circuit Diagrams:

Michael

D.

Bellezzo

Editorial Production: Astrid Kelly

o

CIRCULATION DEPARTMENT
Circulation Manager:

A. Goebel

Asst Circulation Mgr.: A. Kiernan

ADVERTISING DEPARTMENT

Aaron

Pacific Coast:

Leo Sands, Dist. Mgr.

L.

It's like playing with a stacked deck! The odds are 80 to
can draw the dual -concentric control you need from this

Later

Advertising Mgr.:

that you
kit. Avoid

1.

120 different
combinations can be assembled from this small stock!
You'll he flush with new profits when you pair these units
so ante up $30.73 (Your resale price totals $49.55!)-keep a full
house always-and you can bet you'll end up a big winner.
Every control factory assembled and tested-all you do is snap
them together.
Catalog 30 listing the full line of Centralab products is available
free from your distributor, or write us for it.
Centralab products are listed in COUNTERFACTS and PHOTOFACTS.

delays-avoid extra trips to your distributor. Over

.

920 Commercial St.
Palo

Alto, Calif.:

Tel.: YOrkshire 8-4478

Published Monthly by
Bryan Davis Publishing Company, Inc.
52 Vanderbilt Ave., New York 17, N. Y.
Tel.: MUrray Hill 4-0170
B. S.

Davis, Pres.

Lewis Winner, Vice-Pres.
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In Canada: 804 Mt. Pleasant Rd.
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Toronto, Ontario
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can rely on BUSS FUSES
to operate as intended.

You.

Here's why- With BUSS fuses,
dependable electrical protection isn't
left to chance. BUSS fuses are tested in
a sensitive electronic device. Any fuse
not correctly calibrated, properly constructed and right in all physical dimensions is automatically rejected.
The result,-BUSS fuses provide
maximum protection ,against damage
due to electrical faults. And just as
important, they eliminate useless shutdowns caused by faulty fuses blowing
needlessly.

BUSS fuses are made to

With a complete line of fuses available, it is just good business to standardize on BUSS. Their " trouhle-free"
performance helps to safeguard your
reputation for quality and service and
BUSS fuses help servicemen avoid
costly, unnecessary call-backs.

...

BUSS fuses have ready customer acceptance
Over the past 42 years, millions upon

...

fuses-accepted by the trade and consumer as the finest available. This
means sales are easier to make because
BUSS quality is never questioned.
For more information on BUSS and
Fusetron small dimension fuses and
fuseholders... Write for Bulletin SFR,
Bussmann Mfg. Co. (I)iv. of McGraw Edison Co.), University at Jetlerson,
St. Louis 7, Mo.

millions of BUSS fuses have been used
in homes, industries and on farms. As a
result, BUSS is the known brand of

protect-not

to blow, needlessly

FUSETRO
r1VlIWOerNr NIM/l IN
I IICIeICII IIO/ICl/ON

BUSS
4
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Makers of a complete
line of fuses for home,
form,
commercial,
electronic, automotive
and industrial use.
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USEAL QUALITY
CIRCUIT TUBES FOR

Maximum Performance
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WHY:

At Zenith, quality is the keynote ... in circuit tubes, this
means uniform, long-life performance!
To inure the highest standard of performance, Zenith circuit tubes are tested under all operating conditions, using the
most modern laboratory equipment and techniques.
Rigid manufacturing specifications, production quality controls and performance tests insure dependability and customer
satisfaction. That's why you should-
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ZENITH QUALITY CIRCUIT TUBES
FOR ALL YOUR SERVICE WORK
SEE
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YOUR ZENITH DISTRIBUTOR

E

GV

ZENITH RADIO CORPORATION

PARTS AND ACCESSORIES

DIVISION

6001 W. Dickens, Chicago 39, Illinois
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PHILCO
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PORTABLE BATTERY YOU BUY!
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PHILCO BATTERY
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Yours free with your
battery order. Make up
your own package with
batteries you use every day.
This attractive battery counter display is de signed to take up minimum counter space.
Shows off a wide variety of batteries. Acts as
a silent salesman in your store.

.. ..
5

I

V

FREE

°°KANEAD

with your order
of

$7500

(or more) in
Philco Batteries

Offers!
Free
gensatIonal
*911 items you want from the sensational
Select the

on the opposite page.
free offers illustrated
Philco Battery Order!
Yours free with your

THESE FREE OFFERS

LOOKAT

(These' in addition to the special portable battery discount.)

Select any combination of premiums

i

you want !

1

FREE OFFER

1

NO.

FREE OFFER

NO.

2

FREE OFFER

V

NO.

-I'

FREE OFFER NO.

dl

$3.50 VALUE

foot heavy duty extension
cord and protected utility
light. Yours with every $35.00
battery purchase.

Flashing lantern and big powerful searchlight, complete
with battery. When you buy
$35.00 worth of batteries.

50

5

FREE OFFER NO.

FREE OFFER NO.

..

11

$7.50 VALUE

$3.50 VALUE

$3.50 VALUE

V

2 -cell

Six

prefocused

"Pace" deluxe bathroom

flash-

with magnified dial.
When you order 575.00 worth
of Philco batteries.

lights finished in gleaming
chrome. With 535.00 worth
of power packed batteries.

FREE OFFER

scale

7

NO.

lJ

NO.

FREE OFFER

6l

1

1

bi
$7.50 VALUE
Heavy duty hand truck ..
A must in every service shop.
Holds up to 500 lbs. With
$75.00 worth of batteries.
.

J

FREE OFFER NO.

F3

$7.50 VALUE

$7.50 VALUE

$7.50 VALUE

Six tri-color beam flashlights
for normal use and for safety
signalling. Takes only 575.00

Rugged "Buckeye" all -steel
utility steps. Rubber treads
and seat. With your order
for $75.00 in batteries.

Six 5 -cell powerful flashlights

worth of Philco batteries.

FREE OFFER

NO.1 O

FREE OFFER

with prefocused spotlight for
distances up to 1500'. Yours
with $75.00 worth of batteries.

See

NO.l 1

your

Philco.
:

-

#

0

3

Distributo.r
or

mail this
$19.95 VALUE

$19.95 VALUE

$19.95 VALUE

Philco deluxe tube caddy that
carries up to 250 tubes.
When you buy only $200.00
worth of batteries.

Stanley executive tool set
with selected Stanley highest
quality tools. When you buy
$200.00 in batteries.

"Luxo" lamp. Perfect glare.

Coupon.

now!

illumination. Fully adjustable. Only $200.00 worth
of batteries and it's yours.
free

Philco Corporation
Accessory Division
Awn: Carl Areschoug
Philadelphia 34. Penna.
I

wou+d like more information on Philco's Power Packed

"Plus 10" Battery Program.

NAM;
WORLD'S LARGEST DISTRIBUTOR OP

Service Parts

Power Packed Batteries
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Give-

MAN! These
Worth
Stamps Are

-

t..1,

Scotch

OE

You! Get Free
Money to
other
tool sets and

Antennas,
advertised
valuable nationally
merchandise.

for every signal area ... for
There's a Winegard Scotchman antenna
just four basic Scotch With
every installation ... for every budget!
list) you can now solve just about
man models (priced as low as $6.95
any reception problem you run into.
four

find that one or a stack of the
In most of your installations, you will those tough reception problems,
for
basic antennas is all you need. But
interference, you can tailor-make
severe
have
gain-or
more
need
where you
by
using the new plug-in attachsimply
a special Scotchman as needed,
can do this at no more cost
you
ments shown on the opposite page. And less effective antennas.
ordinary,
for
than your competitors charge
you get in the Scotchman! You
Economy and adaptability are not all
you are proud to point out
features
get quality, too ... the kind of quality
TDM styrene insulators, special
to your customer... like: unbreakable
and boom ends to elimifatigue -resisting aluminum tubing, closed element
features
die-cut elements
nate windwhistle and vibration, precision
usually found only in the highest priced antennas.
are completely factory pre And, of course, all Winegard Scotchmen
when you unfold them.
assembled. Elements lock into place automatically
they're wonderfully
and
...
quicker
or
Absolutely no antenna installs easier
compact and rugged.
mart antenna in the only
On your next installation, do this: Try a Scotch
own customer's homes. See for
place it really counts ... on one of your
performance and adaptability
for
yourself that the Scotchman can't be beat
at such low cost!
e
.

thrifty way to buy your
merchandise! With every
The

Scotchman antenna you buy,

t.

you get valuable Scotch
Stomps which you can turn in

.

.

for useful premiums or for
more antennas! Start saving

JOHN WJNEGARD

Scotch Stomps nowt Ask

A NOTE FROM

your distributor for

line of gold anodized
As an addition to our popular
to announce this
pleased
I
am
Twilights,
Color'ceplors and
you a complete price range
new Scotchman series to give

free Scotch Stamp Saver.

You'll find valuof quality all -channel Winegard antennas.
which we
carton
each
Scotchman
in
able Scotch Stamps
prevaluable
other
and
will redeem for free antennas
you" for your
This is our way of saying "thank
miums.
business.

Sincerely,

l

F

,t;'t
X

'

ri.r

John R. Winegord
President. Winegordl Co.

This Free Pegboard Tool Set
is yours with Scotch StampsStart Saving Scotch Stamps Now!
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MODEL 503:

Near fringe and
suburban oreo all channel 5 el e
ment antenna with new improved
Vee driven elements. Can be used
with attachment Kits A, B, C or
D. Ideal for stacking.

i/',,

/

.

%

/// ///

%

,)

$14.95 list

/

./

Priced
as

s

low as

95
LIST

MODEL 504:

All -channel,
high performance, 7 -element
fringe oreo antenna. Exclusive
impedence-compensated Vee
driven elements and patented'
ElectroLens design. Easily con
verted to 13 element antenna
for tough reception oreos with
Kit A.

MODEL 50_: 4element with
new improved Vee driven ele
ment design for city and suburban areas. Exceptionally good
reception on the high channels
almost bi-directional on
low channels. Higher gain and
better ghost rejection than con

ice's. A natural with Kit D.

$19.95 list

$9.95 list

MODEL 5 1: 3.element on.

tenna recommended for use in
place of conicols. New Vee
driven element design. Smooth
forward response lobes and accurate impedence match on both

high and low bands. Cuts
ghosts. No finer antenna fa:

city and suburban areas al this
low price.

$6.95 list

4 BASIC SCOTCHMAN TV ANTENNAS AND 4 ATTACHMENT KITS COMBINE TO MAKE MORE THAN 30
DIFFERENT COMBINATIONS: YOU CAN INCREASE 4HEE GAIN OR FROMit-TO-BACK RATIO Or ANY M©DE6..

1

i

KIT A: HI -LO BOOST for higher
gain and co -channel suppression.
Adds two reflectors for extremely
high front to bock ratio. Adds
4 -element patented' Electra -lens
director for increased gain on all
channels. Use with models 503
(illus.), 501 and 504. Gives up to
22% more gain.

504.

.

ghosts. Adds 3 high band director elements to front of antenno.
Fits all Scotchman models 501,
502, 503 (illus.) and 504.

o.

KIT C: STACKING BAR KIT'consists of two stacking bars, heavy
duly support bracket and terminal insulator. Slacking two
antennas of the same model increases sensitivity up to 40'/..
Can be used with all Scotchman
models 501, 502, 503 (illus.) and
c

HI -BAND BOOST for
peaked gain on channels 7
through 13. Gives antenna
sharper directivity. Reduces

KIT B:

KIT D: INSTALLATION KIT (pat.
pend.). Universal tripod mount
fits any gable, pitched or flat
roof. All aluminum. Can't stain
roof. No guy wires. 5'/r ft. tall.
One man con install. Includes,
mount, mast, lead-in wire, standoffs and lightning arrestor. Can
be used with rotor. Works well
with alb Scotchman models.

Ask your distributor or write for details on the money -making 'Winegard Scotchman line.

'U

5

po,e, 1.700.105

un zegw'd
3000 SCOTTEN BLVD.

BURLINGTON, IOWA

Copyright 1958

GUIDE

AUTIR©I'I uc- EEY'E
TRAINING COURSES

MEAN MORE
BUSINESS FOR YOU
Courses for experienced service
technicians provide latest repair
information -enable you to do the
job faster and more efficiently.
Quick, accurate circuit diagnosis and repair to factory
specifications boosts your profits. That's why so many qualified auto technicians attend these Guide training courses
at no cost other than transportation and living expenses.
The Guide Lamp diploma,

awarded only to those who
successfully complete the course, is proof that you're
equipped to give more and better service to more
people-and that means business.

llt

+

a

s..

c

it

-...........,..

Jumbo -size operational panel of Guide's AutronicEye Circuit puts all parts out front for better, more
efficient instruction.

If you're an auto radio service dealer, come yourself, or
send your technicians. There's one of 30 GM Training
Centers near you. Apply through your local United
Motors Service Division Distributor or write
GUIDE

b

LAMP

DIVISION

GENERAL

,

MOTORS

CORP.

ANDERSON, INDIANA

Y

..

--'S -----T! ....

Thirty modeínGM Training Centers offer

°newest equipment antidotest service techniques. There's,ons nearby
nó matter_
where, you live.
. .
o
-

...

.:

BLINKY MEANS
BUSINESS !
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NEW
MODEL

Fastest, Most Complete, Portable

650

DYNAMIC MUTUAL CONDUCTANCE
TUBE & TRANSISTOR TESTER

Checks over 99% of the tubes most widely used in television
receivers, plus popular home and portable rodio tubes. Tests
over 500 tube types. Lists over 125 tube types, with settings, on
socket panels for maximum operating speed. Complete listing in
fast telephone -index type selector. Includes 16 spare sockets and
sufficient filament voltages for future new tube types. Tests each
section of multiple tubes separately for Gm-Shorts-Grid
Emission-Gas Content-and Life. Provides instantaneous Heater
Continuity check. Shows tube condition on "Good -Bad" scale
and in micromhos. Special bridge assures automatic line compensation. No multiple switching-No roll chart. Includes pin
straighteners. Transistor Tester checks junction, point contact
and barrier transistors, germanium and silicon
Net, 516995
diodes, selenium and silicon rectifiers.

NEW

l

DYNA QUIK
Makes Money for
Servicemen Everywhere

1

Dyna-Quik Tube Tester
completely tests each tube in seconds
Eliminates substitution testing
Shows customer true condition and
life expectancy of tubes
Sells more tubes right on -the -spot
Cuts servicing time, wins customer confidence
Saves costly call-backs, brings more profit

Each

One extra tube sale on each of 5 calls a day
pays for the Dyna-Quik in a few weeks.

additional tube sales
per call on an average
of 5 calls a day con increase your income as
much as $50.00 per week
2

gamtirntl,

t

500B

MODEL
Money -Making Portable
DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER
Thousands of the famous B&K Dyna-Quik are in profitable use
today by service technicians everywhere. Servicemen say: "Best
tube tester I've ever owned for speed and dependability" "Makes
money. Really indispensable" "Have two...one for the shop and
one for house calls'

Now, with more tube sockets, the new Model 500B makes it
easy to test more tubes faster and make more money. Accurately quick -checks most of the TV and radio tubes usually encountered in everyday service work. Tests tubes for shorts, grid
emission, gas content, and leakage. Measures true dynamic mutual conductance with laboratory accuracy in the home or shop.
Makes complete tube test in seconds, tests average TV set in a
few minutes. Quickly detects weak or inoperative tubes. Shows
tube condition on "Good -Bad" scale and in micromhos. Life
Test shows customer the tube life expectancy. Makes it easy to
sell more tubes right -on -the -spot.
One switch tests everything. No multiple switching. No roll chart.
Automatic line voltage compensation. 7 -pin and 9 -pin straighteners. New tube reference charts ore made available by the factory at regular intervals.
Net,

See your B & K Distributor,
or write for Bulletin APIO -S

Bak MANUFACTURING

CO.

3726 N. Southport Ave., Chicago 13, Illinois
Cánada: Atlas Radio Corp., 50 Wingold, Toronto 10, Ont.
Export:Empire Exporters, 458 Broadway, New York 13,U.S.A
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Mr. Service Dealer:

TECHNICAL DATA

......:.:........n,
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RAYTHEON

Helps you to maintain a

profitable, INDEPENDENT position
in the Servicing Industry
-

-

AEEEIVING 7UaEOPte

j..

-~

IT

_rwrnsrwwmdRAYTHEOñ

TV

AYTHEoN

a

owl RadieTakt

RADIO TUBES

GUARANTEED

IsflEloe

l

SERVICE

-

II

ADVERTISING HELPS

Tr=EiA1 SfilmCE
on II
5N,o And model.

ET,4ERT_,

440
e

FAST

.

SERVICE
Af
FAIR
)u
CHARGES

I

Shop Aids

Displays

-

-

Uniforms, Tube Carrying

Cases, Triplicate Invoice Sets and Pocket Cases,
Job Repair Tags, Clocks, Tape and Dispensers,

Counter, Window, Transparent
Banners, and Window Streamers, Decals.

Stationery, Matches, Labels and Holders,
Rubber Stomps and Pads, Drop Cloths, TV.
Screen Polishing Cloths, Tube Shelf labels,
Phone Call Registers._

All these profit building items are available through
your Raytheon Tube Distributor. Ask him for a free
copy of Raytheon Business Builders booklet that desr cT'uI a,ay
scribes them in detail.

l

Ir®

-

d
Advertising
Helps

1E

NIL

I

Post Card Mailers

Spots,

Dummy Tube

Hangers.

RAYTHEON MANUFACTURING COMPANY

Advertising Mats and
Television and Radio
Cartons, Door Knob

-

Receiving and Cathode Ray Tube Operations

NEWTON 58, MASS.
CHICAGO, ILL.
55 Chapel Street
9501 Grand Ave. (Franklin Park)

Raytheon makes
oil these

12

I.r

Signs
Indoor, outdoor, illuminated; metal,
thermometers, "Will Return" Signs, docks.

N

1

8x'

TELEVISION AND

TELEVISION
and RADIO

j1.11e.(14

EXPERTS

NAME

TILE VISION £ RADIO SERVICE

SHOP AIDS

TV-Radio TUBES
TESTED HERE

DEALERS

--

DISPLAYS

-

SIGNS

1958 Edition of the Raytheon Receiving Tube Data book. 1000 types
600
individual basing diagrams
all you
need to know about Receiving Tubes.

.

e

, -

Receiving Tube Data
Book; Semiconductor Products Books; Picture
Tube Books

Raytheon makes available to you all the
Technical Data, Shop Helps, Signs, Sales
Builders, and Advertising Aids you need for a
successful TV -Radio Service operation. This,
plus a most complete line of finest quality TV
and Radio Tubes, makes Raytheon first choice
of Independent Service Dealers.

áAyH

-

Technical Data
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ATLANTA 6, GA.

1150 Zonolite Rd. N.E.

LOS ANGELES T, CALIF.
2419 So. Grand Ave.

Receiving and Picture'Tubes, Reliable Subminiature and Minioture Tubes,
Semiconductor Diodes and Trunsisto,,, Nucleonic Tubes, Microwave Tubes.

excellence in 8leclIon.iss

THIS MONTH IN

SERVICE

BOOM SPIRALS RADIO SET OUTPUT AND SALES --The increasing interest and popularity
10 -year
phono discs intensified listening -in to the latest recordings, setting a
market
industry
of
survey
to
a
recent
high in radio sales during 1957, according
Industries
Electronic
'58.
in
is
expected
output
specialists. and another record
AJ,ociation revealed that 15.4 -million radios were made during 1957. Of this quantity,
said EIA, 1.6 -million were transistoried portables and 2.9 -million were transistorized
auto chassis 49 per cent of all portables were transistorized and 51 per cent of all auto
receivers were transistoried.

MONO
of

.

.

.

;

SHARP RISE IN TRANSISTOR PRODUCTION REPORTED --Manufacturers sold more than double
the number of transistors during 1957 than during the previous year, EIA also reported
Over 28 -million transistors were sold during '57; during '56, the outrecently.
put was 12,840,000.
.

.

.

NEIGHBORHOOD COMMUNITY LINKED BY CLOSED-CIRCUIT TV --A public school, a neighborhood settlement, a city housing project and a health center in the Chelsea area of
The project, involving
Manhattan have been networked by closed-circuit TV.
the use of forty 21 -inch Admiral TV receivers, covers a four -square -block area, with
Pupils at the
programs originating at seven locations in four separate buildings.
Jchool can see the morning programs on a movie screen in the auditorium and on TV
Jets in the classrooms. Parents can pick up the telecasts on their home sets on channel 6, not in use at present in New York City.
N.

Y.

C.

.

.

.

.

.

.

CENTRALIZED SOUND CALLED INVALUABLE TEACHING AID --School sound -system consoles, using a centralized intercom and program control center, were described during a recent
sound symposium as a basis of an electronic curriculum, which in the hands of progresive educators can provide important and invaluable teaching aids.
Such units,
it was said, can help in speech correction, develop interest in the fine arts and the
drama, encourage literary efforts, stimulate and foster better understanding of
civics, politics, the social sciences and current events, and offer an excellent aid
to efficient administration by establishing closer liaison between teachers, administrators and students.
.

.

.

BREGENZER REELECTED PRESIDENT OF FTRSAP--Bert A. Bregenzer has been elected to his
fourth term as chairman of the Federation of Television -Radio Service Assocations
of Pennsylvania.
Other officers selected include Charles R. West, vice chairman; Adam Deets, recording secretary; Dan Holter, corresponding secretary and L. B.
Smith. treasurer.
.

.

.

SAN FRANCISCO TV SERVICE BILL LEVELED --A city and county TV service licensing measure, submitted recently in San Francisco, was so sharply criticized by association
representatives during a hearing that the bill was shelved
indefinitely.
Objectors declared that the bill gave the license board --a seven -man group --too much
authority; allowing them to recall a shop's license because of one customer's complaint. Also, it was noted, the measure ignored the practice in the Bay area of a four wear apprentice period before approval for a journeyman; instead the board would have
boon allowed to determine who is an apprentice or a journeyman.
In addition,
critics pointed out. the proposed ordinance would have permitted anyone to become a
licensed Service Man, regardless of experience, completeness of shop facilities,
place
of business. or time spent on the job.
.

.

.

.

.

.

SERVICE, FEBRUARY,

1958

13

Servicing Printed -Wiring Board
An Exclusive Field Report On the Use of Special Tools, Test Equipment and
'

'.t.tui';It of radio and TV receivers
now use new types of chassis in which
wiring has been accomplished by
bonding fixed conductive bands to an
insulator board. This technique has
been classifier) under the all-inclusive
term printed -wiring.
\Ve produce these boards' by applying copper leads on triple xp Bakelite hoard with a fibreglass laminate.
The application is made by a technique that permits complete plating
of the holes in the hoard, allowing
unbroken continuity of a conductor
from one side of the board to the
other, and also positive contact and
strong mechniuical connections to any
lead soldered to the hole because the
solder fills and adheres to the plated
surface inside the hole.
in servicing p-tc board chassis, one
must have an assortment of good
tools.
Since soldering is an extremely important factor in p -w hoard repair,
the tools required here are vital items.
\Ve have found that low -wattage irons
can cause the type of damage its use
was designed to prevent, i.e., burnt
boards or lifted plating. This can
come about because its low heat output makes it necessary to keep the
tip of the iron to the point being
heated for a considerable period of
time before the solder becomes molten. It is this long, continued application of heat which, of course, is conducted into the board and along the
leads of components, that causes the
damage. \ good sized iron (100 or
A

by LEROY WOLF

F,

Field Service Engineer, Motorola, Inc.

150 watts) can be applied for a very
short time to heat the actual point
of operation adequately so that the
heat transferred by conduction to the
surrounding area is negligible, and
certainly not enough to cause any
damage. Therefore, the use of a 150
or 100 -watt iron is recommended;
however, it is extremely important to
bear in mind that the tip of the iron
should be applied for the shortest
possible time necessary to flow the
solder.
The tip of the iron should 132
dressed to a tapered point to permit
its exact application to the desired
connection in close quarters. Keeping
the iron tip well tinned and clean is
also very important.
\ soldering pot, intended specifically for the removal of multi -lug
components, is a necessity for a high
degree of efficiency. The pot should
be a controlled -temperature
type
which tvill minimize the possibility
of hoard burns and lilted plating.
Also. the solder well should be so

shaped and sized, and the thickness

of its edges designed to provide maxi 'The Motorola technique used in the
manufacture of these chassis is known as
the Placir method. Motorola introduced
Placir chassis in '52 in the 52R series of
home radios and expanded its use to
embrace portable, clock and cur radios.
Placir chassis was incorporated in a 17"
TV set in '56.

mum usefulness in the close spacing
encountered in p-Ic board servicing.
Solder wells designed to lit into the
tip recess of a 150 or 200 -watt iron
are available in different shapes and
are intended for special uses, as, for
instance, the long slender shape for
the removal of certain multi -connector res -caps, too long to he accommodated by a regular soldering pot.
Solder pots or well
conta'ning
molten solder should be protected
against the possibility of water dripping into them, because a single drop
of water dropping into molten solder
can cause a minor explosion which
will scatter the molten lead over a
fairly wide area. Also, hot solder pots,
not in actual use, should always be
placed in one area of the bench and
so noted by everyone working in the
shop. Indiscriminate placement of hot
soldering pots is sure to give rise to
dangerous, costly and painful accidents.
Any soft absorbent tissue should be
used to clean off any oxidation scum
which forms on the surface of moles
solder; the scum should be skimmed
off before the pot is used.
Other Tools
Also required are diagonal, and
particularly flush -cutting pliers having
transverse end cutters. Also soldering
aids are handy to have around to
facilitate the installation and removal
of leads and connectors which are

IkS
.11.,

PATH FORMERLY
FOLLOWED BY

(Lett and above)

PLATED LEAD

TECHNIQUE developed to repair fractured lead on a p -w board. Two holes are
drilled about 12" each side of fracture (c)
as indicated at (a); plated wiring leads
are illustrated at (b). Then plating and
wire are clamped with solder (dl and
wire clamp is installed and soldered at (f).

'

DRILLING HOLES in a p -w board with
a high-speed power unit so that a hookup wire clamp can be mounted to repair a
board break.

14
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SOLDER

BOOK UP WIRE

Radio, Phono and TV Chassis
Miniature Components Required to Repair and Maintain P -W Equipment
soldered in place. These include a
stainless steel brush to clean away
debris from a connection prior to soldering in a tight place.

Circuit Tracing and Troubleshooting
The ,\lotorola Placir chassis carries
wiring on both sides. Since the board
the circuit can be
is translucent,
traced if a lighted 60 -watt lamp, in
its reflector mounting, is placed bethe board. Connections to
hind
various components can also be
traced.
Possibly the greatest aid in following circuit connections is the use of
a duplicate, stripped board as a reference, because no leads or junctions
are partially hidden by components,
and both sides of the stripped board
are instantly available. Also, holding
the board in front of the lamp clearly
reveals the path of any lead, even
though it may be transferred from one
side of the board to the other several
times in completing a series of junctions.
Lacking the spare board, the next
hest reference would be illustrations
of the circuit hoards found in service
manuals.
Voltage and resistance measurements from point - to - point can be
made conventionally, with small variations. One of the test leads should be

equipped with a chuck -type of probe
which accepts a steel phono needle.
This is useful in making good contact
to a plated lead covered with epoxy

resin, since the sharp point easily penetrates the coating without damaging
the lead, if reasonable care is used.
The common lead should terminate
in a clip when measurements to
ground are being made. In most
cases, the grounded side of one of the
components will furnish a suitable
point to attach the clip without danger of damage. If the clip must be
attached to the ground point on the
plating itself (usually found near the
edge of the board), care should be
used to avoid tearing the plating. In
making point-to-point checks to disco\ er breaks in the leads, which may
have been caused by excessive flexing
of the board, a pair of probes of the
phono-needle chuck type should be
used. It is then rather simple to check
a suspected lead by placing the points
of the probes at the extreme ends of
the lead for a continuity check. With
the two probes in place, one can flex
the chassis gently, while watching the
meter. If the meter needle fluctuates,
one of the probes should be brought
nearer the other and again the chassis can be flexed gently. This should
be repeated until the actual point of
fracture is found. This method is
effective because these breaks are so
minute as to be almost invisible unless
their exact location can be found. A
magnifying glass ss ill also be found

'a

TOOLS designed for printed -circuit board

servicing.

helpful.
In p -u board circuit tracing and
troubleshooting, leads of suspected
components may, of course, be (Hs (Continued on page 28)

4...
0111.

.q

Yr,

-

A'

nnOT0.0RA
J0161,19V

1--_'
AVAILABLE SOLDERING -IRON tip wells for repairing
printed -wiring boards.

TEMPERATURE-CONTROLLED soldering pot designed to
remove multi -connector component in a printed -wiring
board chassis.
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YOUR INSTALLATION VOLUME CAN BE
GREATER!

;i

If you're not a Channel Master Dealer
you are
probably not getting your share of the really
profitable antenna installation business. Hundreds
of dealers have doubled and even tripled
their
antenna sales in less than one year when they
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switched to Channel Master and featured the
famous T -.W antenna. In fact, far more T-W
antennas are bought than any other fringe area
antenna. There must be good reasons for this.
Below are listed but a few of them.
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How much installation
business are you

losing every week?

... because you don't

feature the

CHANNEL MASTER® VIP,7
Put these extra selling advantages to work for you!

Superior. PERFORMANCE ! Outperforms any all -channel

antenna ever made! Revolutionary "Traveling Wave
design delivers highest
front-to -back ratios (better than 10:1)
top gain over the entire VHF range.

--

Stronger CONSTRUCTION ! Super -strong in every detail
of construction: Twin -Boom- the only antenna with
full length
crossarms; 2 Super -Nests - the most powerful grip that
ever held on antenna to
the mast; Line-Lok - absorbs oll transmission line
tension; 7/16" dia. elements.
Bigger NATIONAL ADVERTISING ! More than 75,000,000
2

7-element
model no. 350
5 -element
model no. 351

advertising messages in America's leading national magazines.
Now saturation
coverage with big -space ads blanketing 173 prime outdoor
antenna markets.

LIVE LEADS galore! Tens of thousands have

{

already
responded to Channel Master's Free "Antenna Check -Up Kit" offer
repeated in new national ads. Based on experience, 50% and more
of these leads ore converted into actual soles

3 -element
model no. 352

-

-

Local CO-OP ADVERTISING! The most liberal
advertising allowance in the industry - so you can run your own

local promotions. Channel Master dealers have the widest
array of mats,
radio and TV spots, and display materials.

Promoting ANTENNA REPLACEMENTS!
Channel Master's national advertising hammers home the theme of
antenna obsolescence - opening new markets for you!

i4
1..

Call your Channel Master distributor now!
ee, a So, 01.,, c-d Cawdo

t

model no.

NEW "INSTALL-IT -YOURSELF" ANTENNA KIT
featuring new 2 ELEMENT2ANTENNA.

354-1
including:

2element TW

Combination 4 It. a
aluminum mast and Universal
Tripod Mount

e

Mounting
Nails with Neoprene sealing
washers
50' 00 mil wire
6 3t/t. Standouts
Standout Strap,
3

A COMPUTE
ANTENNA

INSTALLATION

Designed for top performance in suburban and metropolitan areas.
Powerful "Traveling Wave" principle provides the 2-element.T-W
with better all around performance than a stacked conical.

IN ATTRACTIVE

Promotionally Priced, at

1

3 -COLOR

$2995 list

DISPLAY CARTON
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ment, and now are setting the stage
for entrance of independent service
engineers into the closed-circuit TV
business.
Several independent service organizations have already entered the
closed-circuit field which is an extremely diversified activity. For example, in Nassau, N. Y. one shop' is
maintaining a system used in an educational institution, another' is maintaining a utility system, and still
another' has a contract with a religious institution. Elsewhere, shops are
serving the lumber industry,' and
other industries for closed-circuit TV

service enqineerinQ_
I

'

DUSTRIAL

ELECTRON

service.

Closed -Circuit,

TV -System

Installation,

Maintenance and Servicing: Training, Component
Supply and Test Equipment Requirements
by G. W. VA S S

Supervisor, Communications Field Eng., General Electric Co.

,

other advantages obtain when local
independent service organizations
are used. For example, it tends to
keep money flowing locally, which
strengthens local business conditions.
The local business climate is understood more clearly and, of course,
there is always local business pride
and community relations which cannot be fully appreciated by a factory
engineer whose home interest may be
hundreds of miles away. With equal
technical competence, the user has a
tendency to select the local specialist.
\Ve have found the local -serviceby-local -businessmen principal very
effective for our mobile line of communication and microwave equip -

SERVICE through independent service engineers has grown
faster and encompassed a greater
number of products than most of the
other service industries. The fundamental explanation is simple. The
service industry is tied directly to a
rapidly -growing manufacturing business whose products are relatively
complicated and require service almost from the time they reach the
consumer. This service may be one of
installation or merely the replacement
of a blown fuse or tube. The immediate service requirement for electronic
products make it advantageous to
both the manufacturer and the user to
have local service available. Many
ELECTRONIC

1

1~uR
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r[ET--uo

I
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l

ro

Closed-circuit TV equipment, like
other industrial electronic equipment,
is designed for high reliability, simplicity, and ease of maintenance. In
our monochrome chains a plug-in type
of chassis is used to permit quick isolation and repair of any difficulties
which may occur. Components, selected for stability and common to
many types of industrial electronic
equipment may be obtained locally.
Service Men can enter into the
closed - circuit TV service business
with only a small additional capital
investment.
The test equipment requirements
for closed-circuit TV are 'scope, sweep
generator (flat to 10 mc for monochrome, 20 mc for color), TV receiver
or signal generator to produce 15.75
mc, vtvm, marker generator and a
multimeter.
Many service stations already have
this equipment, and will find that
their initial expense or investment will
be one of training. At present, training
sessions are being conducted on an
individual basis and tailored to the
requirements of a service shop. For ex (Continued on page 41)
'Hudson Associates. 'Kansas Electronic
Service. 'Circle Communications. 'Smith
Radio Communications. 'C.E. 4TE3A1.
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2: SWEEP -FAILURE DETECTION. Horizontal and
vertical sawtooth voltages from the output stage are
rectified. These rectified voltages overcome a fixed .1O5
volts. Should either sweep fail, the 5725 control babe is
cut off and the grid of the vidicon is grounded cutting
off the beam of the vidicon.

FIG.
FIG. I: BLOCK DIAGRAM of three basic components in
a closed -circuit -TV system,
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24 -Inch- 110° TV Chassis With 10 -Watt
by RAY S. G

A MIN

U

I

L

C HA

R

D,

Service Publications Manager, The Magnavox Company

RECENT TECHNOLOGICAL AI)VA\CES
have brought about some radical
changes in picture tubes. The 110°
deflection picture tube, with its advantages of reduced space requirements and reduced weight is the latest
commercial result.
\Ve have developed a wide-angle
chassis' using a 24A11P4 (24 -inch)
tube which is 5)S" shorter than its 90°
24 -inch counterpart and 8 pounds

AYA%

lighter.
The reduction in space requiremneut
bas made it possible to c esign a more
compact chassis.
Deflection Sweep Circuits
Generally speaking the sweep circuits in our 110° chassis are similar
to the circuits used with modern 90°
picture tubes with the exception of
certain necessary changes to handle
the higher power requirements of
the wider angle deflection.
The vertical sweep circuit consists
of a (íC4 as a blocking type oscillator
working into a 61)T5 beam -power
tube serving as the vertical -output
stage. The 613T5 takes the place of
the usual triode stage here to meet
the increased power requirements for
vertical deflection. The vertical output
transformer is similar in design to its
90° counterpart; however, it ís physically larger and has a cot,si(lerably

FIG. 1: EXAGGERATED illustration of
pincushion effect is shown in (a); barrel
effect is illustrated in (b).

FIG.

2:

OVERALL IF response.

'Magnavox 2(i Series.
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larger

current

rating.
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The horizontal oscillator is a conventional sine -wave stabilized multi vibrator using a (iSN7GTB dual
triode. The frequency of this multi vibrator is controlled automatically
by a do voltage developed in a
phase detector (horizontal afc) circuit employing a dual selenium diode.
The horizontal -output stage uses a
(iCl)6GA heavy - duty output tube
in conjunction with a high efficiency, auto -transformer flyback. The
(K 1)6GA has a maxitnum cathode
current rating of 200 ma, which is
considerably higher than the rating
of the tube used in most 90° horizontal - output circuits. This circuit
supplies a picture -tube second -anode
potential of 18 kv under normal operating conditions. Careful consideration in design and close adherence
to component tolerances have eliminated the need for linearity, or width
controls in this circuit. This results in
more uniform performance with no
chance of irregularity or abnormal
operating conditions due to control
nlisadjustment. A (iAlf4GTA is used
as the damper. A boosted B+ potential of 500 volts is developed in this
circuit and is supplied to the picture
tube first anode and vertical sweep
circuit. A I B3GT is used in the high voltage rectifier circuit which utilizes
the capacitance between the inner
and outer aquadag coating of the picture tube as its filter capacitor.
The 24 \1IPI picture tube, in addition to being shorter, also differs from
90° tubes in the contour and physical
dimensions of the bulb and diameter
of the neck. The flare of the bulb is
noticeably greater to permit the 20°
increase in deflection. The nominal
diameter of the neck is
1/8" compared to 1 7/16" for 90° tubes. This
decrease in neck diameter places the
deflection yoke windings closer to
the electron beam; thus the amount
of power that the yoke field must exert on the beam, for a given amount
of deflection, is reduced. This is an
important factor which has contrib1

}6AN6
MUTER

0101

_NVYV

II"
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.p
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11,0

8Y3GT
AEC!

FIG. 3: Push-pull 10 -watt Magnavox amplifier (model 169) available for 26 series TV
chassis. Degenerative feedback couples voice -coil winding of the output transformer to
the cathode of the amplifier to reduce harmonic distortion.
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separate

winding is provided on the vertical output transformer for development
of a vertical blanking pulse which is
then capacitively coupled to the picture tube first anode to provide positive elimination of retrace lines.

(Continued on page -t`-)

Matched -Speaker Audio

[See Front Cover]
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4:

CIRCUIT

DIAGRAM of Magnavox

26

series

110° chassis. An agc-clamp and voltage regulator circuit la -b) is used in the
26-02AA/03AA/04AA series.
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The Portable -TV Antenna Repair and Replacement
Market

mmaim
UHF -VHF
DESIGN

by

S.

TV AVENNA

HO

L

Z MA

N,

portable TV sets
were purchased on the retail level in
1955; in 1956 the total rose to
1,500,000, and in 1957, 2,400,000
units were sold. Today, 357 of all TV
receivers manufactured and sold are
portables. This thriving market, which
will continue to grow in the coining
years, offers an opportunity to earn
markedly increased indoor TV antenna sales-both orignal and replacement.
With the advent of portable TV
receivers in February, 1955, only the
standard type top -of -the -set rabbit
ears antennas were available. These
outdated model T indoor antennas
could not command any higher selling
price than in the past. Instead of
boosting profit, their sale merely fell
in line with the then current overall
low mark-up on potable TV receivers. There was no selling reason

Z

'ION

SERVICE

Chief Antenna Engineer, JFD Electronics Corp.

A QUARTER -MILLION

-

1"S'A

APPLICATION

DIGEST

-

why the buyer should pay anymore
for the rabbit ears than was customary in the past.
But the radical engineering advances and styling innovations of
portables soon affected the design of
the indoor antenna needed for its
performance. Industrial designers discarded all former outside -of-the -set
antenna types, demanding that the
indoor antenna be integrated into the
cabinet to present as unbroken a
silhouette as possible. To effect this
major change, receiver engineering
called on the antenna producers for
assist ance.
The request prompted the development of compact, back -of -the -set,
out -of -sight indoor antennas that
really belong with respective modelseach custom -designed to match the
cabinet in style, color and size.
Today many cabinets even embody

cutouts in the rear to accommodate
the antenna; an example of this design is illustrated in Fig. 1. By virtue
of this new look, prospects no longer
classify the portable-TV indoor antenna as a hybrid appendage, but as
a necessary and complementary part
of the equipment for the receiver;
very much like the relationship of an
auto radio to the auto itself.
Portable -TV antennas are considerably easier to install than those used
for auto sets. They are equipped with
at least three mounting holes; one
pair near the top of the antenna
housing and a single hole near the
bottom. These permit convenient
positioning and mounting to the perforated hardboard back of the cabinet.
Machine bolts and nuts are recommended for the job.
Care must be exercised in the selection of the indoor antenna for its
respective TV receiver. Reference
should be made to the manufacturer's
catalog which lists the receivers by
model number and the hack -of-the -set
indoor antenna model designed for
it. It is also important to bear in mind
that such antennas are supplied in
two different dipole lengths i.e., 28"
and 38", to satisfy metropolitan and
suburban reception requirements.
Owners should be queried as to their
particular location conditions before
an antenna is installed. The only
other additional installation operation
is the connection of the short length
of twin lead to the set terminals.
Repairs and replacements of portable indoor antennas tripled in 1957.
This is to be expected in light of the
(Continued on page 38)
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FIG.

1:

PORTABLE -TV SET which employs a self-con-

tained antenna (JFD model TA3G0), shown at right.

FIG. 2: A 14 -INCH PORTABLE TV with the direct
replacement indoor antenna specified for this model;
JFD TA35G. This antenna employs internal pin contacts
and automatic indoor -outdoor antenna cutout to match
chassis
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circuitry.

STREAMLINED MODEL TD -55 TESTS TUBES
IN LESS TIME THAN IS REQUIRED TO
MODELS!
SET UP AND ADJUST STANDARp.
E
Superior's New
Model TD -55

opt

;'b,

.,TRUCnaNs

óaNssoon Toss
TUgE TESTER

L.

TESTER

IJ

THE FIRST REALISTIC APPROACH TOWARDS SOLVING THE PROBLEMS
OF QUICKLY TESTING THE EVER INCREASING NUMBER OF TUBE
TYPES USED IN RADIO, HI-FI, MONOCHROME AND COLOR TV.

'.

r

-r...

Speedy, yet efficient operation is accomplished by:
2. Elimination of old style sockets used for testing obsolete tubes (26,
I. Simplification of all
27, 57, 59, etc.) and providing sockets and circuits for efficiently
switching and controls.
testing the new Naval and Sub -Minar types.
more than one pin. In such cases the element or internal
You can't insert a tube in wrong socket
connection often completes a circuit.
It is impossible to insert the tube in the wrong socket
when using the new Model TD -55. Separate sockets are
Elemental switches arc numbered in strict accordused, one for each type of tube base. If the tube fits
ance with R.M.A. specification.
in the socket it can be tested.
One of the most important improvements, we believe, is
"Free -point" element switching system
snap switches are
the fact that the 0 position
The Model TD -55 incorporates a newly designed element
all numbered in enact accordance with the standard
selector switch system which reduces the possibility of
the
element terminat
Thus,
it
system.
R.M.A. numbering
obsolescence to an absolute minimum. Any pin may be
ing in pin No. 7 of a tube is under test, button No. 7
used as a filament pin and the voltage applied between
is used for that test.
that pin and any other pin or even the "top -cap"
The Model TD -55 comes complete with opChecks for shorts and leakages between all elements
grating instructions and charts. Housed in
The Model TD -5S provides a super sensitive method of
rugged steel cabinet. Use it on the benchleakages up to 5 Megohms beNET
'. checking for shorts and
use it tor field calls. A streamlined carry tween any and all of the terminals. Continuity between
ins case, included at no extra charge.
imporvarious sections is individually indicated. This is
accommodates the tester and book 01 in
structions.
tent, especially in the case of an element terminating at

.
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COMPARE JUST RELEASED MODEL 77 TO
ANY PEAK TO PEAK V.T.V.M. MADE BY

ANY MANUFACTURER AT ANY PRICE!
rior's
el 77

1ACUU M TUBE VOLTMETER
WITH

NEW

6"

FULL -VIEW

Model 77 completely wired and calibrated with
all accessories (including even portable carrying case) sells for only $42.50.
77 employs a sensitive six Inch meter.
Extra large meter scale enables us to print all
calibrations In large easy -to -read type.
Model 77 uses new improsed SICO printed

Model

_---`°-J--

-

.

)r,'.-3-r_'^..

circuitry.

Model '77 employs a 12AU7 as D.C. amplifier
and two 9006's as peak -to -peak voltage rectifiers to assure maximum stability.
A DC VOLTMETER: The Model 77 is Indispensable in 191 -FI Amplifier servicing and a must
for Black and White and color TV Receiver servicing where circuit loading cannot be tolerated.

AS

t.

VOLTMETER: Measures EMS values 1f
sine wave, and peak-to -peak value if complex wave.
Pedestal voltages that determine the "black" level
1n TV receivers are easily read.
AS AN AC

0

_
^-o

ELECTRONIC OHMMETER: Because of Its
wide range of measurement leaky capacitors show
up glaringly. Because of its sensitivity and low
loading, intermittents are easily found, Isolated
and repaired.
AS AN

`3i1
-

aa-,

-

'

,

buy.

Model 77 meter Is virtually burn -out proof.
The sensitive 400 microampere meter Is Isolated
from the measuring circuit by a balanced pushpull amplifier.

Model 77 uses selected 1% zero temperature
Coefficient resistors ea multipliers. This assures
unchanging accurate readings on all ranges.

SPECIFICATIONS

-0
-0
-0
8/40/200/400/800/2,000 volts.
ELECTRONIC
OHMMETER -0 to 1,000 ohms110,000 ohms/
100,000 ohms/1 megohm/l0 megohms/I00
DC VOLTS
to 3/15/75/150 300/750/1,500
volts at 11 megohms input resistance.
AC
VOLTS (ItSIS)
to 3/15/75/150/300/750/
1,500 volts.
AC VOLTS (Peak to Peak)
to

megohms/1,000 megohms.
DECIBELS
-10
db to -- 18 db, -4- 10 db to + 38 db, 4- 30 db t"
4- 58 db. All based on 0 db = .006 watts (6 mw)
Into a 500 ohm line (1.73v).
ZERO CENTER
METER
For discriminator alignment with full
scale range of 0 to 1.5/7.5/37.5!75/150/3)5/750
volts at II megohms input resistance.

-

-

Model 77 comes complete with operating instructions, probe and test leads. Use It on
the bench
use it on calls. A streamlined carrying ease, Included at no extra charge,
accommodates the tester, instruction book, probe and leads. Operates on 110-120 voft
60 cycle. Only

NO MONEY WITH ORDER
the above instruments for 10 days before you

Model 77 uses a selenium -rectified power supply resulting In less heat and thus reducing
passibility of damage or value changes of delicate components.

250

NET

P ON APPROVAL

SHIP
Try either of

METER

NO G O. D.
1

MOSS ELECTRONIC DISTRIBUTING CO., INC.

If completely satisfied

Dept. D448, 3849 Tenth Ave., New York 34, N. Y.

Name

1'I.a.r send

Address

nee the units checked on approval.
If completely satisfied
will pay on the terms specified with no
rest nr finance charges added. Otherwise, I will return
alter a Ill.Jay trial positively cancelling all further
obligation.

then send down payment and
pay balance as indicated on
coupon. No Interest or Finance

1

Added! If not completely satisfied return unit to
us, no explanation necessary.
Charges

0

Model
$12.50

Total Price $42.50

77

within

monthly for

10
5

days.

months.

Balance 56.00

City

Zone.... State
All prices net, F.O.B.,

N. Y. C

.. Total Price $26.95
O Model TD -55
86.95 within 10 days.
Balance $5.00
monthly for 4 months.

i
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Practical TV -Test Shortcuts
FIG.

AN
OVERCOUPLED transproduces
a
double - humped
response, as shown, which ordinarily
re.
quires point -by -point checks in
alignment.

former

1:

How to Align by Alternate Loading, Measure Pulse
Width Without a Calibrated Sweep and Check for
Mixer Regeneration.

,.EOVE..G.

FIG. 2: THE FIRST STEP in alternate
oading; the secondary is shunted with a
resistor to get a peak response
from the
transformer.

j

by WALTER J. CERVENY

Chief Engineer, TV Equipment, Hickok Electrical Instrument
Company

ALIGNMENT BY ALTERNATE loading is
not new, but neither is the method

ó

widely known as it should be. This
method permits the rapid and accurate alignment of an overcoupled amplifier stage with a simple signal generator. It is a method which converts
the double-humped response of the
overcoupled stage to a single -humped
response which can be peaked.
In Fig. 1 \e have an overcoupled
transformer, with its not mal double bumped response. To align such a
stage with a simple signal generator
requires a point -by -point frequency
check, and several back -and -forth adjustments of the primary and secondary trimmers. Alternate loading
eliminates point -by -point checking.
Fig. 2 shows the secondary shunted
by a resistor of several thousand
ohms. Ilene we see the change in
response which is caused by the resistive loading. The double-humped
as

FIG. 3: THE NEXT STEP in alternate
loading; the loading resistor is
ted
across the primary, and the secondary is
peaked to fo.

0.,I

.

01

., .1
'

ll,

.

a

-

rG

_. .-,-+

FIG. 4: GENERATOR designed to make
alternate loading alignment adjustments.

response has become a peak response,
with the freak frequency at the center
frequency of the normal double humped response. Hence, we can
quickly and easily align the primary
by merely adjusting the primary for
maximum output at Irequency fo.

Secondary Peaking
FIG. 5: PATTERN Illustrating pulse width;
revealing fact that a 63 -microsecond time
factor obtains from pulse to pulse.

FIG. 6: THE TOTAL GRID -PLATE capacitance, al illustrated, is the sum of the
interelectrode capacitance, and stray capacitance between terminals and leads.
22
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\flee peaking tht primary, the resistor should be clipped across the
primary,, as shown in Fig. 3, the
secondary peaked in the same manner. lire'', the transformer is in

proper alignment. The coupling is
fixed, and hence the bandwidth will
be correct. This is a very useful technique for receivers which utilize over coupled transformers. In this test one
should remember that the resistor
across the primary must be removed.
A word of caution should be added.
There are some receivers which obtain the desired stage bandwidth by
a combination of overcoupling and
stagger peaking. In this case, the

only practical method of alignment is
to use a sweep generator and 'scope.
Measuring Pulse Width 1Vithout
Calibrated Sweep

a

In setting up a color -bar generator,
it is necessary to measure the width
of the horizontal sync pulse and the
color burst. In nearly all shops, this
job must be done with the usual
wide -band service 'scope, which sloes
not have a calibrated horizontal
sweep.
A simple method can he used to
measure the pulse width. Fig. 5
shows a chroma video waveform displayed with two sync pulses and
bursts; there are 63 microseconds
from the start of one pulse to the
start of the next pulse. Adjustment
of the horizontal gain control serves
to reduce or increase the horizontal

length of the pattern.
First, the horizontal gain control is
turned to make the pattern occupy
a convenient number of squares. if
the screen shows 21 squares from the
start of one sync pulse to the start
of the next pulse, each square then
indicates 3 microseconds. Now, we
can measure the pulse width by seeing how many squares are occupied
by the pulse between its leading and
Lading edges.
The standard width for a horizontal
sync pulse is 4.75 microseconds. The
burst normally occupies 8 or 9 cycles
of 3.58-nic signal, and hence has a
width of 2.5 microseconds.

Checking for Mixer Regeneration
Sweep alignment is customarily
done step-by-step.That is, the rf re:
spouse curve is checked and made
correct. Then, the if response is
checked and necessary alignment ad (Continued on page 39)
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bigger sales,
the big new
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s per "8"
It's brand new! Extra heavy. The King-size
"8" Ball, for today's king-size market ... but
at a regular price! Popular, proved ball mount ...
adjusts up to 35°. Sleek and modern for today's cars.
Triple chrome plated. 4 sections extend to 57". 54" lead
cable. Outside, one-man installation. Boost your
profits with this King of new antennas.
Order the Model TCF-4 Super "8" today!
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PRODUCTS
CORP.

1148 Euclid Avenue, Cleveland 15, Ohio
Division of The Gabriel Company
In Canada: Átlas Radio Corp., Ltd.,
50 Wingold Ave., Toronto, Ontario
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Troubleshooting Horizontal -Sweep Circuits
With a .S ystem Analyzer
by FRANK HADRICK,
TIE

HORIZONTAL

SWEEP s) stem

of

TV receivers is one of the most
critical and time-consuming to service.

Service Men have long been accustomed to using the TV receiver
itself by viewing the screen to determine what section of the TV receiver
ís at fault. If this method reveals
that
trouble appears to be in the horizontal
sweep section, one usually has 3 or
4 stages to consider. This is
particularly true in cases of loss of high
voltage or blank screen. In these
cases, it may be necessary to replace
a high -voltage fuse or damper, after
using the screwdriver technique of
unsuccessfully drawing an arc from
the high -voltage rectifier or horizontal -amplifier tubes. A few more tubes
in the system may be replaced, after
which it becomes a search for the
faulty stage, and finally the faulty
component.
But, obviously enough, not all
horizontal faults result in loss of high
voltage or a blank screen. Horizontal
foldover, ringing, snivets and many
other symptoms of horizontal sweep
faults can present themseh es in such
a manner as to require considerable
troubleshooting time.
If the horizontal oscillator proves
to he operating satisfactorily, the
Service Man must then check the
horizontal amplifier and deflection
components. To provide rapid checks
of the deflection components a horizontal system analyzer' has been developed. This instrument has been
designed to permit checking of the
overall condition of the entire horizontal deflection system, as well as
the flyback transformer (individual
coil checks) and horizontal deflection
yoke, and measurement of capacitance values from 10 nunfd to .1 mfd.

The current brand of horizontaldeflection systems operate at higlleefficiency than the older types and
have relatively high Q figures.
The Q (relative quality) of any
inductive circuit is the numerical
'Simpson model 382.
24
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Chief Field Engineer, Simpson Electric Company

ratio of its inductive reactance to its
resistance; Q -AI., R. A shorted turn
in the horizontal -flyback transformer,
for example, would reduce the overall
Q of the circuit quite sharply. A
fault of this nature could be quite
difficult to detect. \Vith a horizontal system analyzer, such a condition is
indicated on the meter.
A simplified block diagram of a
horizontal sweep circuit and the connections for testing is illustrated in

Fig. 1.
In the three positions shown, the

LEAD FROM

TESTER

HORIZ YOKE

HIGH VOLT

RECT
DISCONNECT
HORIZ AMP

s

HORIZ YOKE

LEAD FROM TESTER

T
HIGH VOLT

RECT
HORIZ AMP

/
DAMPER

Fig.

1:

HOW

DISCONNECTED

HORIZ YOKE.

HORIZONTAL

SWEEP

circuits can be connected to troubleshoot
overall horizontal circuit la); deflection
yoke system lb); and flyback -transformer
coil le).

1958

LEAD FROM
TESTER

tester will detect whether the circuit
is normal, shorted, open, or has a
low Q. By process of elimination, the
faulty component can be located by
testing in the order shown with the
TV receiver turned off.
\Vhen testing for relative Q or
shorts, the circuit under test is connected in parallel with an oscillator
grid coil in the tester. A low Q or a
shorted circuit will affect the operation of the oscillator circuit which
will be indicated by the meter.
\Vhen checking capacitors, the
tester will reveal a directly shorted
capacitor as well as the value of a
good capacitor. In capacitor -value
checks, the tester measures current
How through a circuit in which the
capacitor is connected in series to
complete the circuit. \Vith a constant
frequency,' various capacitor values
will naturally have different reactances, resulting in different current
values. The meter is calibrated in
capacitance values and accordingly it
can be read directly.
horizontal drive and linearity controls are disappearing from presentday TV receivers. Thus, any indication of faulty drive or linearity is not
a mere adjustment of a control; it's
either a component or tube. Quickly
eliminating the associated tubes, a
search for the component can begin.
The flyback transformer, in some
cases, is a likely suspect. But just a
resistance check of the windings may
not indicate a fault. A shorted trn,
for example, would cause only a very
negligible change in resistance, but
as mentioned earlier, this condition
would greatly reduce the inductive
reactance. \Vith high -efficiency deflection circuits now being used to
meet wider -angle deflection requirements, it is quite possible that a
slight defect in the flyback or yoke
is the troublemaker for such problems as .snivels, and some forms of

ringing.
'A frequency of 60 cps is used in the
model 382.
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The new JFD Satellite -Helix

a Giant step in television antenna
Yesterday we crossed the frontier of the atomic age.
Today, we are entering the era of interplanetary space
travel. There are no \ isible limits to the "miracles" to
be developed tomorrow.
Great things have been happening at JFD, too.
Nineteen months of intensive research into a virtually
unknown principle of antenna performance has achieved
a major breakthrough in television reception. For the
first time, the science of antenna engineering has overcome the two primary barriers to long-distance pick-up
uneven antenna bandpass and reactive impedance
components.
These significant improvements are made possible by
the development of a spectacular new dipole system. As
a result, the Satellite -Helix dipole system captures up to
35 per cent more signal and intensifies color reception-has less low band ghost pick-up and less back
and side interference, and closer 300 ohm match.

-

<iir

&gay.

áz.1

science

Here are a few of the "extras" the new Satellite -Helix
configuration will give you over other leading types:
Over Reinforcing
Wave Type

Over Focus-

*1-2.5 db more
gain

*flatter bandpass

'sharper lowband pattern
*less reactive

impedance

*higher front -toback ratio
*better side
rejection

Lens Type

*2.3.5 db more
gain
*less reactive
impedance
'higher front -to.
back ratio

Over Bat
Dipole Type

Over Dipoles
With Phase Reversing Stubs

flatter bandpass '2-4 db more
*2.3 db more
gain
gain
*flatter bandpass
'less reactive
*higher front -to impedance
back ratio
*higher front -toback ratio
*better side

*better side
rejection

rejection

Take a giant step today into the flawless reception of
tomorrow. Install the remarkable Satellite -Helix on your
next "problem" job with our money -back guarantee. See
for yourself its "selling edge" that will keep you out
front in TV antenna profits and customer confidence in
your area in the competitive years ahead. Priced realistically at a non -inflated level, the Satellite -Helix i3 now
on its way to your JFD distributor.

Pioneers in Electronics since 1929

JFD ELECTRONICS CORP.
6101 Sixteenth Avenue

Brooklyn 4, New York

Edward Finkel
General Sales Manager
SERVICE, FEBRUARY, 1958
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FIG.

1:

QUALITY TEST circuit for single purpose tubes.

FIG.

2: QUALITY TEST circuitry for
multisection tubes. Tube will test good
only if both sections are good.

FIG.

3:
SHORT TEST circuit in
multiple -socket tube checker.
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Multiple Socket Tube -Testing
Rapid -Check Technique Developed to Determine
Quality, Shorts and Life Expectancy
To EXPEDITE the testing of tubes a
number of techniques have been
probed. In researching this problem
recently an answer was found in multiple socket testing.
In other words, it was found that
one octal socket could be used for all
octal tubes with similar pin connections, and a second octal socket for a
second group of octal tubes with a
second type of pin arrangement; all
sockets could be permanently wired
for that group of tubes. Using this
approach, the tube tester' diagrammed in Fig. 5 was designed. It incorporates two controls; .1 filament selector and load -setting adjustment.

by WILLIAM KELVIN
Chief Engineer, Century Electronics Co., Inc.

tmolstic filters out ac components by
passing them around the meter. This
serves to prey ent meter demagnetization and annoying needle quiver.
For dual-purpose tubes (such as
the 6SN7), a special circuit has been
included to permit the current to
Now through both sections in series.
This shows the quality of a multi section tube which has one good section and one bad section. In this case,
the instrument will test the tube ac FIG.

5:

Quality Test

The quality test employed is of the
dynamic -emission type; cathode current ith an ac signal input.
For this test an ac signal is applied
to the grid or plate (or to both)
which causes the tube to rectify and
to conduct in a forward direction.
For single -purpose tubes (such as the
6AU6) the current path is simple, as
illustrated in Fig. 1.
The load control selects the proper
division of the plate current. A calibration control on the tester is factory
preset, but can he reset for line voltage compensation. A 200-mfd elec-
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'Fast Check model FC-1.

3900

OHMS

33,000

additive.

(Continued on page

CIRCUIT OF multiple -socket tube
tester.

NE2
NEON

FIG. 4: QUALITY test circuit for specialpurpose tubes, like the OZ4. Transformer
primary and secondary voltages are

cording to the weakest section. In
other words, if one section is dead,
the entire tube will read bad (no
output at all) on the meter scale.
This method of testing is illustrated
in Fig. 2.
The series arrangement is used
wherever possible. Separate cathodes
must he available for the sections to
he tested in series. But the sections
do not have to be identical for this

SHORT -QUALITY

MOWN

SWITCH

IN NORMAL (SHORT)

POSI

MI))

s eyt,,-Le.
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THE INSTRUMENT YOU ASKED US

Brand New
o

Vacuum Tube Volt Ohm Meter
/

WIDE RANGE

The new Philco Model 6110 Vacuum Tube Volt Ohm Meter
was designed to answer numerous requests from servicemen
everywhere. A universal AC -DC probe permits quick changes
from a -c to d -c measurements simply by flicking a switch. The
big, easy -to -read wide angle meter face is easy to read
under every service condition. Compact and lightweight it is designed for greater accuracy
and as an aid in building your profits.
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MODEL 6110
VACUUM TUBE VOLT -OHMMETER

LOOK AT THESE

PHILCO 6110

'SUPERIOR FEATURES
Extra large, wide angle 51/2" meter.

D'Arsonval meter

movement with 2% accuracy.

Four RF Voltage Ranges with Philco High Frequency
Probe (Part #425-0039). 0-3-12-30-120-RF (RMS)
10 X Multiplier Range

Five DC voltage ranges (Positive and Negative) at 131/3
megohms input resistance.

Galvanometer

Five High Impedance AC RMS Ranges

Tube complement of 2 type 6AL5;

Five Peak to Peak AC Ranges: 0-8-32-160-800-3200
volts P -P.

Furnished with AC -DC probe.
73/4" high, 57/er' wide,

1

type 12AÚ7.

4" deep: weight

5 lbs.

For further information see your Philco Distributor or mail this coupon.
Philco Corporation
Accessory Division
Attention: Carl Areschoug
Philadelphia 34, Penna.
I would like more information on Philcó s new Vacuum Tube
Volt Ohm Meter.

NAME

WORLD'S LARGEST DISTRIBUTOR OF
Service Parts Power Pocked Batteries Universal Components Long Life Tubes Heavy Duty
Rotors Star Bright 20/20 Picture Tubes Long Distance Antennas Universal Parts andAccessories

ADDRESS
CITY

ZONE

STATE

5258

Servicing P -W Boards

Webster

(Continued from page 15)

- the sound line for sound profits!

connected or clipped for check pur)oses in much the same way as with
static are pan type chassis. However,
indiscriminate clipping of component
leads should be avoided because replacement of these loose leads, especially it they are clipped too close
to the board, can be a problem. It is
lar better to pinpoint the faulty component by careful analysis of the circuit and study of the symptoms.
Up to the present, no components,
such as resistances, inductances or
capacitors, have been included as an
integral part of the plated circuit
on any Motorola board.

o

Repair or Replacement of Damaged
Boards

amplifiers
New look in amplifiers, new efficiency in every application.
New
Webster Amplifier's trim metal cabinet and
construction compliment any modern companion unit.professional
Exceptionally high
fidelity performance, ample "reach" and .volume
large auditoriums, factories, large open areas. \Vide range offormodels:
10 to
90 watt. 50 and 90 watt boosters also available.
Three microphone
inputs, one plicnograph input. Separate bass and
Finished in platinum grey with black and brushed treble controls.
trim.
Convenient to carry. Rugged, dependable-high aluminum
quality components for longer life, lower maintenance.
MODEL

SUGGESTED
LIST

10

watt

$99.95

watt

15

$136.00

watt

50 watt

50 watt
booster

90 watt

90 watt
booster

$173.75

$282.50

$201.25

$375.00

$275.00

25

intercom
Com-ette (wired) Low-cost, two-way intercom
designed for small budgets. Crystal-clear communication wherever two stations will serve. Especially adaptable to the needs of small businesses,
stores, farms, offices. Ideal for the home-in the
nursery or sick room.
List price: Model WC2, wired, complete with master
and speaker $49.50

Com-ette (wireless) Plugs into any AC
or DC outlet-ready to operate. Carries
up to a half -mile or more depending on local
line conditions. Wired models are also
available. High quality components and
construction. Smart black plastic cabinet
with contrasting stark white grille.
Model RF2, wireless, package of two $99.50

ELECTRON ICS

WEBSTER

DIVISION
ELECTRIC
RACINE WIS

Y123

Broken Leads-Board Itself Not
Cracked: The most common cause of
fractured plating is excessive flexing
of the board after its removal from
the regular mounting. However, such
a break can also he caused by attempts to insert a replacement tube
having bent pins, or into a socket
where careless replacement of a component has caused solder to flow into
a socket receptacle which, of course,
prevents seating of the tube. No undue force should ever be used on
these boards. If more than reasonable
pressure is needed, one should investigate to find the cause rather than
risk au additional service job.
If a fracture is discovered in a lead,
it may he repaired by first removing
the coating on the lead for a distance of 1" on each side of the break,
either with a solvent or by careful
scraping with a soldering aid tool.'
One should hold a I" length of
tinned hookup wire against the tip
cf the soldering iron to heat it to the
point vhc re it will flow solder, and
then place the wire across the breakkeeping the iron tip ill contact to hold
it in place-and instantly apply just
enough resin core solder to cover the
wire and the cleaned portion of the
plated leads. The hank of wire solder
should be dropped and the stainless steel soldering aid picked up so its
tip can be used to hold the wire instead of the iron; the iron mast be
removed as quickly as possible after
application of the solder. The soldering aid should be used to hold the
wire in place until the solder sets. A
few practice runs will enable the
operator to perform such a repair
Such as General Cement 9094.
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neatly and so quickly that the danger
of lifting the plated leads is eliminated. During such a repair, the
chassis should be firmly supported.
Simply flowing solder on the
cleaned plated leads will also bridge
such a fracture. However, the addition of the small piece of wire to
act as a bonding agent is a more
reliable repair and is, therefore,

only .the

9

MODEL
AEROVOX
LC -CHECKER

k'DIAL

TUNING

1;111.-"

recommended.
Broken Leads-Board Also Cracked:
If a crack in a board runs for a considerable distance, or if more than one
fracture is involved, it is generally
more practical and time -saving to replace the entire board rather than
attempt its repair.
Simple cracks in an area of the
board not subjected to extra strain by
mounting brackets or the support of
heavy components, can sometimes be
repaired easily enough to warrant the
effort, thus avoiding replacement of
the hoard. Repair of broken leads
across such a fracture in the board
cannot be clone reliably unless the
crack in the board is first repaired.
This may be done by applying cement
(any good grade, fast -setting plastic
cement) to the fractured edges. In
some cases, the fracture can be
strengthened by cementing a supporting strip of plastic over the crack.
This is possible only if there is enough
clear space on one side or the other of
the board to fit the strip in place. Another method, which will usually lend
sufficient support, is the installation
of several clamps, made of hookup
wire, across the crack through holes
drilled in the board. Drilling such
holes, without further damage to the
board, can be done with a very fine
drill bit used in one of the high-speed
power units designed for fine etching,
carving and grinding operations.
(fine drills are usually among the
accessories sold with such a tool and
the tool itself is useful in many other

applications around a service shop.)
If possible, the holes for the clamps
should be drilled through plated leads
which cross the crack after the leads
have been cleaned as previously
described; one hole should be about
'z' back from the break and on each
side of it. One must be sure to see
that there is nothing on the other
side of the board Nvlrich will interfere
with drilling of the holes. The wire
should be formed into a U-shaped
clamp to fit the holes exactly and
installed with the solid wire on the
side opposite from the plated lead.
ITo
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can do SO MANY
JOBS - SÓ WELL!

C PROBE

PROBE ASSEMBLED

C

ASSEMBLY

CAN DO ALL THESE JOBS!

THE MODEL 97 LC -CHECKER

Measure capacitance and relative

"Q" of capacitors in circuit.

10

Measure capacitor and Insulation

r -f and

i

Measure fundamental crystal frequencies and operation at harmonic
levels.

-f circuits.

Check super -het oscillator tracking
with set "hot -or -cold."

Align -f channels in FM receivers
and independent alignment of -f
i

®

i

transformers.

Determine resonant absorption
points.
Locate resonant points in unused
portions of coil assemblies in multi range oscillators.
Align video and sound -f systems
in TV sets.
Precise alignment of 4.5 me inter carrier sound -f channels.

Determine natural resonant points
of r -f chokes.
Determine natural period of antennas and transmission lines.

resistance.
Align

;

TUNING

COMA

i

-

INDUCTANCE LOOP AND

©

"O'

,',
*t

\`-

.

a`;"'"

/ .

14

®

Measure transmitter buffer, amplifier and tank circuits for parasitic
current loops with power off.

Measure correct wave -trap and filter tuning.
With a standard plug-in crystal, can
be used as an accurate signal generator for signal substitution and
precise signal sources.

i

$69.95
D
for
AgROvOX COR°PORATItIN
i

Write

name of nearest Distributor.

DISTRIBUTOR DIVISION

NEW BEDFORD, MASS.
SERVICE, FEBRUARY,

1958
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Wiring A City For Sound: The

Success Story of Ed Kunze, Sound Specialist

in Racine, Wisconsin
FluESII FIELDS for sound and intercom

installation and service make themselves known behind practically every
door you knock on. So says Ed Kunze

N
.,,

,

iuu,I\INSTALLATION ''AÑD
SERVICÉ
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Cartridges
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Needles

Tape

PA

Amplifiers

Speakers
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THE KUNZE SHOP in his home town in Racine. The Kunze's have had
make several
additions to the back of their house to keep pace with growth from to
a few
dollars to $100,000 annual volume in five years. Kunze (shown here working on hundred
mounted intercom unit) does a good part of the service work himself, although aheflush
now
has three assistants. It's from this shop that Kunze also pipes constant tape recorded
music to customer restaurants and hotels.

who has literally wired a city for
sound.
Drive down any street in Racine,
Wisconsin, and you can hear the results of Ed Kunze's labors.
"There's the plant of a brake manufacturer with sound everywhere,"
he gestures enthusiastically. "john
Batten's president. Ile and his wife
Katherine are avid hunters. Been
everywhere. \Ve have an extensive
intercom system in their beautiful
home, too."
"A big printing operation is back
there. Intercoms are in every one of
their plants. \Ve'll be going by the
plant designed by Frank Lloyd
\\'right with the globe of the world
in front of it. A real special job had
to be done there to coincide with
\Ir. Wright's design."
One can almost hear the static of
civic pride crackle in Kunze as he
surveys the city, feel the current of
pleasure he draws f rom his contribution to Racine's efficiency in business,
its enjoyment of the music he distributes everywhere.
And the sound of Kunze is every -

Ile has run enough wire across
streets, through mains, between walls,
down chimneys and into parks in
Hacine to circle the globe 50 times.
Ile has installed sound in at least
100 homes, more than 50 factories
including the giants in Racine who
make tractors and print and publish
books and magazines, practically all
(Continued on page -I4)
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SUPERMARKET in Racine which uses intercom to hasten
orders from customers. When customer asks for a product
not on shelves, a quick call to the stock room adds a
sale. Kunze wired intercom to check-out counters as well.
30
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AN IMPORTANT PART of the city wired for sound ís
its school system. Kunze was responsible for the installation of this modern school console sound system in

Racine's Washington Jr. High School,'

Proved by use in all branches of the Army, Navy and Air Force
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UNIVERSITY

-

LOUDSPEAKER.

r

CERTIFIED BY

-_

FCDA* FOR
IVIL DEFEN

E

For latest
Product Catalog
containing full
technical data
write to:

Desk X.2

University Loudspeakers, Inc.
80 South Kensico Avenue

_

White Plains, N. Y.
'Federal Civil Defense Administration
SPECIFY THE BEST... SPECIFY UNIVERSITY

LISTEN
-ti
"

.

..

tir,~tsáz

ií4

-..

A

6e,?&

University products ore protected by U.S. Patents: 163,616; 2,494,134; 2,532,413; 2,532,414; 2,538,026; 2,545,961;
2,546,343; 2,546,344; 2,550,359; 2,641,329; 2,690,231; 2,746,558; 2,751,996; 2,155,343; and other patents pending.
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0

CATALOGS -BOOKS
GENERAL ELECTRIC CO., Schenectady 5, N. Y., has issued an
8 -page booklet describing and illustrating G.E. soldering irons.
Features of irons, including light weight, calorized and ironclad tips, and tubular heaters are explained. [SERVICE]
O

O

O

ELECTRONIC INDUSTRIES \SSOCIATION, 1721 DeSales St.,
N. \V., Washington 6, D. C., has released a pamphlet,

Recruitment, Selection and Development of Personnel, designed to aicl parts distributors in solving problems connected
with the proper selection and training of personnel. [SERvIcE]
e

O

e

Ilownim \V.

S \Nis
AND Co., INC., 2201 E. 46th St.,
Indianapolis 5, Incl., has published Tape Recorder Manual,
Vol. 1, covering seven basic tape recorder chassis and two
tape players produced in '56 and '57. Both home and professional type recorders are discussed. Includes data on
general operation, use of external speakers, mechanical and
amplifier adjustments, cleaning and lubrication; also
troubleshooting information and mechanical and electrical
parts lists. Amplifier schematics are included where specific
amplifiers are used. 148 pages; priced at $2.95. [SERVICE]

i

O

O

O

Div., 620 E. Dyer Rd., Santa
Ana, Calif., has released engineering data sheets
through 5
with descriptions and specifications of silicon rectifiers for
radio -TV use. [SER\ ice]
AUDIO DEVICES, INC., REc 1.IFIER

1

O

O

O

fI:LECLOnE Psti-TV Sys -rem, INc., 15 E. 48th St., New York
17, N. Y., has issued a brochure describing the operation of
their pay -TV system Nvhich features a scrambled audio

technique. [SERVICE]
O

C

O

II. G. CisuN, Amagansett, N. Y.,

has published a TV Tube
Substitution and rouble Chaser chart featuring 22 common
picture faults caused by tube troubles. Shows which tubes
should be tested to eliminate faults and also indicates possible
tube substitutions where exact types are not available. More
than 256 different new and old tube types are shown. Available to readers of SERVICE at a charge of 10c to cover mailing
and handling costs.
"1

O

O

1

Rely on the tube that has always been sped-

fied by leading independent set makers.

he'

~4,

TUNG-SOL®

Magic Mirror Aluminized

PICTURE TUBES
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Soles Offices: Atlanta,
Go.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.;
Detróii, Mich.d Irvington, N. J.; Melrose Pork, 1114 Newark, N. J.I
Seattle, Wash.
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O

MERIT COIL \ND TR.\NsI,uR\IER CORP., 4427 N. Clark St.,
Chicago 40, Ill., has released catalog 5811 with seven sections devoted to horizontal output llybacks; power transformers; chokes; if transformers and coils; yokes; audio
transformers; and rf transformers, coils and chokes. Sections
feature a table of exact replacement by manufacturer's part
number; Merit part number and list price. Items are illustrated with photos and simplified schematic drawings, supported by tables of exact specifications and applications.
O

O

O

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park,
Ill., has issued a 4 -page brochure describing the Supreme
1958 TV Manual. Also listed are earlier volumes in the
television series and 17 radio service manuals.
O

O

O

STANDARD COMPONENTS, INC., 519 S. Fifth Ave., tilt. Vernon,
N. Y., has released a 4 -page catalog sheet with specifications

and descriptions of deflection yokes, horizontal ouput ho
Ilybacks, vertical -output transformers, vertical blocking oscillator transformers, and width and linearity coils.
O

O

O

W. SAMS AND CO., INC., 2201 E. 46th St.,
Indianapolis 5, Ind., has issued volume 10 in the Automatic
Record Changer Manual series. Ten changers produced in
'56 and '57 are covered. Includes general specifications and
operations data, changer cycle, nneba miical adjustments, lubrication points, tonibleshuotimg iiuf iiination and parts lists,
148 pages; priced at $2.95. [SeavicuE]
HOWARD
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Rely on the tube that has always been a
favorite with leading independent, service
dealers.

nt1.
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RECEIVING TUBES
TUNG-SOL moles All -Gloss Sealed Beam lamps, Miniature lamps,
Signal Mothers, Picture Tubes, Rodio, TV and Special Purpose
Electron Tubes and Semiconductor Products.
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Field -Shop
SERVICE NOTES

(IX
SPEAKERS
Fd

When you order a speaker (for
replacement or original installation), demand units that meet your
most exacting needs.

"tailor -designed"

Each OXFORD SPEAKER is

to actually "fit the application."
The next time you specify speakers, make certain they fit the job by selecting OXFORD . . .
unsurpassed quality for over thirty years.
Write for
the latest

RADIO &

,

Oxford cotolog

TV

OUTDOOR

SPEAKERS

OXFORD Speakers are used by
more originol set

manufacturers
find out whyl

-

SPEAKERS

rugged,

For

steady perform once under any
conditions, OX-

Weather-

FORD

proof speakers
will meet the

need.

CJ
PORTABLE RADIO
SPEAKERS

DUAL CONE HI-FI
SPEAKERS

OXFORD:
Components,subüdk,

Oxford's newest
development to

ry of Oxford E!clricCorp,

provide maxi-

556 West
Monroe

mum
once.

Chicago 6,.111'
hip..., Rohrer,
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Test Equipment Accessory Aids .
FM
Service Tips . . . Troubleshooting Tape
Equipment . . . Pix-Sound Cures
TILE

IMPROPER USE of tools and
poorly soldered connections can play
havoc in chassis repair.
Often, in haste, leads are cut too
short for proper contact, and it becomes difficult to make further tests
on the components; or new capacitor
and resistor leads are wrapped about
existing terminal strips to the point
where additional soldering can ruin
the terminal connectors.
To remedy chassis repaired ín
this manner it is usually necessary to
add some form of connecting link to
the various parts to provide a good
contact. This can be done with solid
tinned connector wire wound into a
coil with the aid of a small diameter
nail. \Vhile the link idea is excellent,
this type of coil jumper is a makeshift
arrangement. In reviewing the problem, a solution was found in spiral wound coils' using different diameters
to accommodate various -size components. Tinned copper wire is wound
spirally upon and inside a diameter
form which will correspond to the
diameter of the wire to be spliced;
with sizes ranging from .030" to .045"
inside diameter. It has been found
that .045" inside diameter will handle
capacitors in the .1 to .5 mid range;
.038" will handle those of the .01 to
.05-nifd range and .030" inside diameter will best fit capacitors in the
.001 to .005-mfd range, as well as
the small micas, ceramics and diodes.
These same size wire connectors Nvill
also fit the various sized lead wires of
resistors.
These connectors enable one to
make assorted tests on components
without resorting to heating and untwisting of the component's lead at

'Chemical Eleetr

Engineering

Sure-N -Easy \Vire Connectors.

ESI N'FIVE»

...

THE BEST FOR TV -RADIO WORK
EVERYTHING ELECTRICAL -Kester

"Resin -Five"
Core Solder is better and faster than any solder ever
developed. It has an activated flux -core that does a perfect job on
all metals including zinc and nickel -plate. The flux residue
is absolutely non -corrosive and non-conductive.
Printed Circuit Soldering
On Copper -etched boards
use 60% Tin -40% Lead
Alloy . . for those that
are Silver -surfaced use
3% Silver -611/2% Tin 3512% Lead

Available in all practical Tin -Lead
Alloys; 40/60, 50/50 and 60/40 in,
diameters of %z r, ke 114", 12" and
others.

KE-STER SOLDER COMPANY
4248 Wrlghtwood Avenue, Chicago 39, Illinois
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WIRE CONNECTORS linking components.

the soldered terminal point. It is only
necessary to cut the wire lead about
a half or quarter -inch from the
terminal point, test the unit and if
the part tests good, replace with one
of the wire -sleeve connectors. Then
solder can be applied along the connector and the suspected unit is back
ín service. In addition, the connectors can be used, without disturbing
connections, on terminal -tie points on
the small miniature sockets.

°i

MUM

CLEARER

PICTURES

FM Tuner Service Notes
MoToxoLa FM tuners, one must
not free the dial cable pulley located
on the tuner unit, as this can result
in an audio howl. This is due to core
ON

at LESS cost!

vibration caused by acoustic feedback
from the loudspeaker at certain frequencies. Some chassis, however, do
not have this pulley securely anchored
and some means must be used to prevent this pulley from rotating. This
can be done by installing a 1/64"
thick C washer' under the pulley, and
then applying silicon grease at the
junction of string and pulley (black
pulleys only). This grease is used to
insure smooth tuning action with all
black frozen pulleys and must not be
removed. Chassis using light-colored
pulleys (teflon) do not require any
grease or locking C washer under pulley. Therefore, whenever the tuning
action is not smooth or is erratic, one
should check for proper use of grease.
Also affecting tuning action is the
angle of the pulley bracket with respect to the takeup shaft. Bracket
should be positioned until tuning action is as smooth as possible.

Tarziaint. M-500
SILICON RECTIFIERS

'Will

Cost You LESS Than
SELENIUM RECTIFIERS

°

rated at 200 Milliamperes or higher
.

.

and, as an ex-

tra bonus, Tarzian
M-500 Silicons rated
at 500 milliamperes
give you wider safety
margin. Send for your
copy of the latest
Service Information.

Troubleshooting Tape Equipment
\VIIEN TAPE SPILLS when the mech-

anism is recording or playing back,
the trouble is in the takeup motor
brake which drags or fails to release.
The takeup motor brake should be adjusted using brake tension adjusting
nuts. If trouble persists, one should
check the brake solenoid and, in some
models, a selenium rectifier which
supplies dc power to the solenoid at
approximately 85 v.
Excessive flutter or wow in playback operation can be caused by
.sludge deposits on the magnetic
heads or on capstan shaft. If this is
so, one should clean with a soft rag
slightly moistened with carbon tetrachloride. There might be sludge deposits on the capstan pressure roller.
In this instance, cleaning should be

with soap and water and then wiped
dry. The reel selector switch, in
wrong position, could also cause
Iororola part 41(601456.
'Based on service notes prepared by

'i

.RCA Service Company.

Rectifier Division
DEPT. S-

(J

á.rzi-a
_

In

Conoda:

.

I ,

415 N. COLLEGE AVE.

BLOOMINGTON, INDIANA

.,

700 Weston Rd., Toronto 9, Tel. Rogers 2-7535

wows. Switch should be set to correspond to reel size being used.
Playback cable or cable leading to
erase or record head rubbing against
flywheel pulley could also develop
wows.
To correct, the cable should be removed and tied back, if necessary, to
prevent interference with pulley. If a
loud buzz or hum appears the trouble
could be due to one of the motor
capacitors being short circuited to the
chassis.

Picture -Sound Trouble Cures$
TUBE SHIELDS can cause picture and
sound troubles in a TV receiver if the

Export:

Ad Auriema, Inc., New York City

shield is making poor contact with
chassis ground or is missing.
Interference beats in the picture,
if oscillation, distorted sound and
critical fine tuning can be corrected
by installing tube shields properly.
The tube shields on the tubes in tuner
units and in the picture and sound
if amplifier circuits are very important.
When servicing a receiver one
should always check for the presence
and proper installation of all tube
shields; also one should check the
grounding spring to insure good contact between tube shield and the
chassis.
SERVICE, FEBRUARY,

1958
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CATALOGS -BOOKS

FOR A

GENERAL ELECTRIC Co., Schenectady 5, N. Y., has issued an
8 -page booklet describing and illustrating G.E. soldering irons.
Features of irons, including light weight, calorized and iron-

clad tips, and tubular heaters are explained. [SERVICE]
o

1

.

0

0

ELECTRONIC INDUSTRIES ASSOCIATION, 1721 DeSales St.,
N. \V., Washington 6, D. C., has released a pamphlet,

Recruitment, Selection and Development of Personnel, designed to aid parts distributors in solving problems connected
with the proper selection and training of personnel. [SERVICE]
0

O

0

\V. SAMS AND Co., INC., 2201 E. 46th St.,
Indianapolis 5, Ind., has published Tape Recorder Manual,
Vol. 1, covering seven basic tape recorder chassis and two
tape players produced in '56 and '57. Both home and professional type recorders are discussed. Includes data on
general operation, use of external speakers, mechanical and
amplifier adjustments, cleaning and lubrication; also
troubleshooting information and mechanical and electrical
parts lists. Amplifier schematics are included where specific
amplifiers are used. 148 pages; priced at $2.95. [SERS ICE]
HOWARD

o

0

o

Div., 620 E. Dyer lid., Santa
Ana, Calif., has released engineering data sheets 1 through 5
with descriptions and specifications of silicon rectifiers for
radio -TV use. [SERVICE]
AUDIO DEVICES, INC., RECTIFIER

0

O

0

TELEGLOBE P\Y-TV SYSTEM, INc., 15 E. 48th St., New York
17, N. Y., has issued a brochure describing the operation of

their pay -TV system which features a scrambled audio
technique. [SERvicc]
0

O

0

II. C. CISIN, Amagansett, N. Y., has published a TV Tube
Substitution and Trouble Chaser chart featuring 22 common
picture faults caused by tube troubles. Shows which tubes
should be tested to eliminate faults and also indicates possible
tube substitutions where exact types are not available. More
than 256 different new and old tube types are shown. Available to readers of SERVICE at a charge of 10c to cover mailing
and handling costs.
o

o

0

MERIT COIL AND TRANSFORMER Comte., 4427 N. Clark St.,
Chicago 40, III., has released catalog 5811 with seven sec-

tions devoted to horizontal output flybacks; power transformers; chokes; if transformers and coils; yokes; audio
transformers; and rf transformers, coils and chokes. Sections
feature a table of exact replacement by manufacturer's part
number; Merit part number and list price. Items are illus-

Rely on the tube that has always been specified by leading independent set makers.

her

.4,

trated with photos and simplified schematic drawings, supported by tables of exact specifications and applications.
O

0

SUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park,
III., has issued a 4 -page brochure describing the Supreme

1958 TV itfanual. Also listed are earlier volumes in the
television series and 17 radio service manuals.
O

0

Magic Mirror Aluminized

PICTURE TUBES
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta,
Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.;
Detroit, Mich.; Irvington, N. J.; Melrose Park, III.; Newark, N. J.;

Seattle, Wash.

32
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0

519 S. Fifth Ave., Mt. Vernon,

STANDARD COMPONENTS, INC.,

TUNG-SOL°

0

N. Y., has released a 4 -page catalog sheet with specifications
and descriptions of deflection yokes, horizontal ouput !iv

flybacks, vertical -output transformers, vertical blocking oscillator transformers, and width and linearity coils.
e

o

o

W. SAMS AND Co., INC., 2201 E. 46th St.,
Indianapolis 5, Ind., has issued volume 10 in the Automatic
Record Changer Manual series. Ten changers produced in
'56 and '57 are covered. Includes general specifications and
operations data, changer cycle,
iiecl:uiical adjustments, Lubrication points, troubleshooting information and parts lists,
148 pages; priced at $2.95. [SERvic1:J
HOWARD
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"tailor -designed"

to actually "fit the application."
The next time you specify speakers, make certain they fit the job by selecting OXFORD . . .
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Test Equipment Accessory Aids
FM
Service Tips
Troubleshooting Tape
Equipment . . . Pix-Sound Cures
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When you order a speaker (for
replacement or original installation), demand units that meet your
most exacting needs.
Each OXFORD SPEAKER is

Field -Shop

THE

IMPROPER USE Of tools and
poorly soldered connections can play
havoc in chassis repair,
Often, in haste, leads are cut too
short for proper contact, and it becomes difficult to make further tests
on the components; or new capacitor
and resistor leads are wrapped about
existing terminal strips to the point
where additional soldering can ruin
the terminal connectors.
To remedy chassis repaired in
this manner it is usually necessary to
add some form of connecting link to
the various parts to provide a good
contact. This can be clone with solid
tinned connector wire wound into a
coil with the aid of a small diameter
nail. \Vhile the link idea is excellent,
this type of coil jumper is a makeshift
arrangement. In reviewing the problem, a solution was found in spiral wound coils' using different diameters

to accommodate \ arious-size components. Tinned copper wire is wound
spirally upon and inside a diameter
form which will correspond to the
diameter of the wire to be spliced;
with sizes ranging from .030" to .045"
inside diameter. It has been found
that .045" inside diameter will handle
capac-tors in the .1 to .5 mfd range;
.038" svill handle those of the .01 to
.05-mfd range and .030" inside diameter will best fit capacitors in the
.001 to .005-mfd range, as well as
the small micas, ceramics and diodes.
These same size wire connectors will
-also fit -the various sized lead wires of
resistors.
These connectors enable one to
make assorted tests on components
without resorting to heating and untwisting of the component's lead at

.

'Clr

al Electronic

Engineering

Sure -N-Easy Wire Connectors.

THE BEST FOR TV -RADIO WORK...
EVERYTHING ELECTRICAL -Kester "Resin -Five"

Core Solder is better and faster than any solder ever
developed. It has an activated flux -core that does a perfect job on
all metals including zinc and nickel-plate. The flux residue
is absolutely non -corrosive and non-conductive.
Printed Circuit Soldering

On Copper -etched boards
use 60% Tin -40% Lead
Alloy
for those that

Available in all practical Tin -Lead
Alloys; 40/60, 50/50 and 60/40 in
diameters of 352" Xs", 3164", J 2" and

-

others.

3512%

Lead

KESTER SOLDER
4248 wrlghtwood Avenue, Chicago 39, Illinois
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WIRE CONNECTORS linking components.

the soldered terminal point. It is only
necessary to cut the wire lead about
a half or quarter -inch from the
terminal point, test the unit and if
the part tests good, replace with one
of the wire-sleeve connectors. Then
solder can be applied along the connector and the suspected unit is back
in service. In addition. the connectors can be used, without disturbing
connections. on terminal -tie points on
the small miniature sockets.

CLEARER

P

piCTURES

FM Tuner Service Notes

\loToRoL.\ Fi\l tuners, one must

ON

not free the dial cable pulley located
on the tuner unit, as this can result
in an audio howl. This is due to core

at

vibration caused by acoustic feedback
from the loudspeaker at certain frequencies. Some chassis, however, do
not have this pulley securely anchored
and some means must be used to prevent this pulley from rotating. This
can be clone 1» installing a 1164"
thick C washer' under the pulley, and
then applying silicon grease at the
junction of string and pulley (black
pulleys only). This grease is used to
insure smooth tuning action with all
black frozen pulleys and must not be
removed. Chassis using light-colored
pulleys (teilon) do not require any
grease or locking C washer under pulley. Therefore, whenever the tuning
action is not smooth or is erratic, one
should check for proper use of grease.
Also affecting tuning action is the
angle of the pulley bracket with respect to the takeup shaft. Bracket
should be positioned until tuning action is as smooth as possible.

LESS cost!

TarziaIrk M-500
SILICON RECTIFIERS
Will Cost You LESS Than
SELENIUM RECTIFIERS
rated at 200 Milliamperes or higher
.

.

.

and, as an ex-

tra bonus, Tarzian
M-500 Silicons rated
at 500 milliamperes
give you wider safety
margin. Send for your
copy of the latest
Service Information.

Troubleshooting Tape Equipment
\\'HEN TAPE SPILLS when the mechanism is recording or playing back,
the trouble is in the takeup motor
brake which drags or fails to release.
The takeup motor brake should be adjusted using brake tension adjusting
nuts. If trouble persists, one should
check the brake solenoid and, in some
models, a selenium rectifier which
supplies dc power to the solenoid at
approximately 85 v.
Excessive flutter or wow in playback operation can be caused by
sludge deposits on the magnetic
heads or on capstan shaft. if this is
so, one should clean with a soft rag
slightly moistened with carbon tetrachloride. hhere might be sludge deposits on the capstan pressure roller.
In this instance, cleaning should be
with soap and water and then wiped
dry. The reel selector switch, in
wrong position, could also cause
'/Motorola hart 4K601456.
f Based on service notes prepared by
.RC

t

Service Company.

Rectifier Division
DEPT. S-

I

,

4I

5

N. COLLEGE AVE.

BLOOMINGTON, INDIANA
In Canada: 700 Weston Rd., Toronto 9, Tel.

Rogers 2.7535

wows. Switch should be set to correspond to reel size being used.
Playback cable or cable leading to
erase or record head rubbing against
flywheel pulley could also develop
wows.
To correct, the cable should be removed and tied hack, if necessary, to
prevent interference with pulley. If a
loud buzz or hum appears the trouble
could be clue to one of the motor
capacitors being short circuited to the
chassis.
Picture -Sonny! Trouble Cures$

cause picture and
sound troubles in a TV receiver if the
TUBE SHIELDS can

Export:

Ad Auriema, Inc., New York City

shield is making poor contact with
chassis ground or is missing.
Interference beats in the picture,
if oscillation, distorted sound and
critical fine tuning can be corrected
by installing tube shields properly.
The tube , hie lds on the tubes in tuner
units and in the picture and sound
if amplifier circuits are very important.
When servicing a receiver one
should always check for the presence
and proper installation of all tube
shields; also one should check the
grounding spring to insure good contact between tube shield and the
chassis.
SERVICE, FEBRUARY,

1958
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Hybrid Auto -Radio Tubes
B -W

.

.

and Color -TV Replacements

auto radio tubes, two
series -string tubes, a vlif-tuner tube,
and a color -TV high -voltage rectifier
have been announced by CBS-Ilytron.
The hybrids, types 12AL8 and
121)L8, operate directly from a 12.6-v
battery. The 12AL8 includes a triode
for detector or voltage -amplifier service and a space -charge grid -power
amplifie to drive the transistor output
stage. The 12ÚL8 offers a c uodiode
for AM detector and avc service and
a space -charge grid power amplifier
in one envelope.
The series -string types, 3 \F4A and
4AU6, have 450 -ma heaters and are
identical to 6.3-v counterparts, the
6 1F4A and 6AU6, respectively, except for heater characteristics.
The vhf -tuner tube, 6CY5, is said
to offer a high signal-to-noise ratio,
TWO HYBRID

transconductanee, and input impedance.
For use in color -TV receivers, as a
high -voltage flyback rectifier, a 3132
has been developed. The tube features a peak inverse plate voltage of
35 and a minimum dc output of 1.1
ma. It has an octal base and top cap.
TV Replacement

Name the great new
CDR TR-16 Rotor
Your name can win the Plymouth Station Wagon
Here Are the Features to Help You Pick a Name
Entirely new with features never before available in the popular
price range. Quick-mounting mast collet permits speedy installation (no loose parts to assemble). Self -centering sawtooth clamps
take masts up to 11/2" in diameter. Instant locking prevents drift.
Direction of rotation
Mechanical brake releases magnetically.
is instantly reversible.
Rotor makes complete 360° revolution in
45 seconds. Completely weather -sealed, rotor meets rigid MIL salt
water test.
Fits standard towers. _Streamlined to reduce wind
resistance. Streamlined control box, non -breakable, impact -resistant case. Better still visit your jobber today and try it.
CORNELL-DUBILIER ELECTRIC CORP.

THE R\DIART CORPORATION

South Plainfield, New .Jersey

CDR
Rotors

Old Hands at Dependability

Indianapolis, Indiana

\ TV replacement tube, type 3DK6,
has been added to the Raytheon line.
The 3DK6 is a heater - cathode
sharp -cutoff miniature pentode designed for use as wide -band if h f amplifiers.

The tube, identical to the 4DK6
except that it has a 600 -ma heater
rating, is being used in the '58 Zenith
TV chassis.

.1

NEW CBS receiving tubes (left to right):
12AL8 and 12DL8 hybrid auto radio tubes,
3AF4A and 4AU6 series -string tubes, 6CYS
vhf tuner tubes and 3B2 high -voltage

rectifier for color television.

Small Appliance

Service Opportunities
by

E.

A. MUELLER

Electric Sweeper Service Co.

import ant
service industries in the electrical life
of most homes today. One revolves
about major appliances, such as washing machines, dryers, stoves, refrigerators, air conditioning, etc.; the
other concerns small or portable appliances, such as power tools, vacuum
cleaners, polishers and the multitude
of kitchen appliances. Probably radio TV occupies a top ranking spot in
either industry, although it has certainly overlapped into both.
In recent years a strong radio TV -small appliance trend has been
developing because of the service requirement similarities involving
training, retail experience, type of
personnel, and similarity of tools.
Despite the fact that it has had but
a fraction of the publicity enjoyed by
other service fields, the portable appliance industry is several times as
large as anv other consumer service
field. The proof is in everyone's home.
One need only compare the number
of appliances now in use; irons,
toasters, fans, percolators, mixers,
waffle irons. deep fryers, skillets,
roasters, broilers, blendors, fans, vacuum cleaners, floor polishers, portable
power tools, and dozens of similar
THERE ARE CHIEFLY TWO

f
i,...

.

o

.

-

items.

Despite the size of the industry, no
trade or public school repair courses
have ever been offered; some correspondence schools offer special
courses. Thus there exists an actual
shortage of trained repairmen who are
capable of pert arming appliance service. The majority of those in appliance repair (excluding the limited
number of factory authorized service
station men) were originally general
handymen or appliance salesmen;
some are legitimate Service \fen, lacking, however the technical training.
Of the two requirements for appliance service, mechanical and electrical, radio-T\' men with their
electronic background more closely
meet the needs of the portable appliance service field; those in major
appliances normally only have me-

chanical experience.
The retail business experience, tool
investments, and specialized training
possessed by the radio -TV Service
Man makes the adoption of portable
appliance service as a supplementary
(Continred on page 45)

The name you pick may win
this beautiful 1958 Plymouth Station Wagon

Here's all you .do... There's not a thing

to buy. Just
visit your local CDR Distributor and look over the new
TR-16 Rotor then ask the Counter Man for an Official
Entry Blank. Select a name, fill in the blank and mail ...
that's all there is to it!
.

-

This contest is open to any person over 21 years of age. and residing in the continental U. S. Officers, employees and members of the sponsoring organization and
advertising agency are not eligible. Contest is subject to Federal, State and local
regulations.
No entries will be returned, and the decisions of the Judges will be final. Contest
closes

\pril

30. 1958.

CORNELL-DUBILIER ELECTRIC CORP.
South Plainfield, New

THE RADIART CORPORATION

Jersey

CDR

Rotors

Old Hand's at Dependability

Indianapolis, Indiana

TV Antennas

$2450

look what

buys

(Continued from page 20)

more

in test equipment/
HEATHKITS
GIVE YOU
TWICE AS MUCH

equipment for
every dollar
invested
.

The famous model V -7A Vacuum Tube -Voltmeter is a'perfect
example of the high -quality
Instruments available from Heath
at''/, the price you would expect
to pay! Complete
only

$2460

Get the most out of your test equipment budget by utilizing HEATHKIT
instruments in your laboratory or on your production line. Get high
quality equipment, without paying the usual premium price, by dealing
directly with the manufacturer, and by letting engineers or technicians
assemble Heath kits between rush periods. Comprehensive instructions
insure minimum construction time. You'll get more equipment for the
same investment, and be able to fill your needs by choosing from the
more than 100 different electronic kits by Heath. These are the most
popular "do-it-yourself" kits in the world, so why not investigate their
possibilities in your particular area of activity! Write for the free
Heathkit catalog now!

Contains detailed descriptions
of Heathkit models available,
including VTVM's, scopes,
generators, testers, bridges,
power supplies, etc.

-141111

FREE catalog
Mail coupon below for

your copy-Nowt

HEATH COMPANY

A SUBSIDIARY OF DAYSTROM, INC,

BENTON HARBOR 11, MICHIGAN

active use of increasingly
popular portable-TV sets. Broken or
bent dipoles can be replaced individually. Most Service Men, however, find that the added labor and
time required cost more than the low
price of a complete unit replacement
-of the type shown in Fig. 2-which
also assures better performance over
the long run.
In several of the '57 and '58 portable -TV models the antenna is an

integral part of the cabinet and telescopes entirely within the set itself,
as illustrated. The repair or replacement of a broken element is relatively
simple. The unit is easily accessible
from inside the cabinet. Once the
top plate that insulates the antenna
circuitry from the mounting surfaces
is loosened, the ball clutches are released freeing the dipole rods for
replacement by a new pair.
This shift in indoor antenna merchandising and consequent consumer
attitude opens wide two avenues to
greater profits for indoor -T\ antenna
merchants: (1) more indoor antenna
tie-in sales and (2) more portable TV indoor antenna replacements.
When a portable TV set owner returns
to the shop or the store to replace his

broken or damaged antenna, he expects
to pay as much as it cost him originallyperhaps even more. Ile considers the
built-on portable TV antenna replacement in the same class as the repair or
replacement of a yoke or tube or transformer-and is prepared to pay anywhere
from $6.00 to $10.00 for it-not 99tí, the
price of conventional table -top indoor TV
antennas. When you stop and think of
the frequency of such portable TV antenna breakage (their average life is approximately 14 months) and multiply it by
the 4 -million portables now in use, you
can begin to appreciate the potential.
And, its going to snowball as the ratio of
portable to other type monochrome -TV
receivers sales continue to soar; today, it
is estimated at 35 per cent and industry
statisticians expect it to reach 40 per cent
in three years.
Now imagine the tremendous portable
TV antenna dollar olume ahead. In tiein sales with new sets-approximately
$20,000,000 in 1958 (figuring on
2,500,000 units at an average retail of
$8.0 each) In replacement s-S 16,000,000
for the year (based on 2,000,000 units at
an average retail of $8.00 each). And
it's only the beginning.
Portable -TV antenna business is good
business-business that helps keep you
ahead-business that's free of headaches
and call-backs business with bright
promise in tomorrow's television after market.
.

Name

Address

Also describes Heathkit ham
gear and hi-fi equipment in
kit form. 100 interesting and
profitable "do-it-yourself'
projectsl
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TV -Test Shortcuts
(Continued from page 22)

justments are made. This method
alone leaves us with a missing link.
It does not tell how the rf and if
circuits work together as a team.
However, it is quite easy to check
the combined rf/if response curve.
\Ve do this by applying an rf sweep
and marker signal to the antenna input terminals of the receiver. The
'scope is connected at the output of
the picture detector. This gives us
an overall rf/if response. If operation
is normal, we find the same shape of
overall response curve as obtained in
the if check by itself. But when we
do not obtain a good overall response,
we must proceed to correct the
difficulty.
One reason for poor overall responses is mixer regeneration. As
shown in big. 6 (p. 22), Mode tubes
(in particular) have substantial grid plate capacitance. phis causes grid plate feedback when the resonant frequency of the plate circuit is in the
vicinity of the resonant frequency of
the grid circuit. The feedback causes
regeneration in the mixer circuit. The
total effective grid -plate capacitance
is a combination of the interelectrode,
lead and socket -terminal capacitances.
It is quite ease to test for mixer regeneration, using a sweep generator
and a 'scope. To do so, the sweep signal should he coupled into the mixer
(or oscillator -mixer) tube Nvith a
floating tube shield. This provides
loose cols )ling from the generator to
the plate of the mixer; loose coupling
is required to make a regeneration
test. The 'scope should be connected
at the output of the picture detector.
The local oscillator must be disabled,
preferably by use of a dummy tube;
grid pin cut off from oscillator section of the tube.
To check for the presence of mixer
regeneration, one merely rotates the
channel -selector switch through its
range, while watching the response
curve on the 'scope screen. If mixer
regeneration is present, its greatest
effect is usually, apparent on the low
channels, such as 2 and 3, and on the
highest channels, such as 12 and 13.
Small amounts of mixer regeneration
can be disregarded; bad cases cannot
be.
It is not practical, in most cases,
to troubleshoot or modify a poor
tuner for a regenerative mixer. It is
advisable to replace the tuner with a
better type. Some modern tuners have
special neutralizing circuits to minimize the curve distortion caused by
mixer regeneration.

Transistor Lecture Series
transistor
principles and transistor radio servicing
will be given from February through
June at the New York Trade School, 310
E. 67th St., New York 21, N. Y.
Paul B. Zbar, technical training director of the Electronic Industries Associa
tion, and Sid Schildkraut, a member of
the EIA teaching staff, will conduct the
series.
The program is being sponsored jointly
by the New York Trade School and
the Certified Electronic TechniciRns
Association.
All graduates of the EIA advanced
TV ser' icing course held recently at the
school are eligible for this program.

Capacitor Service Contest
PRIZE contest to acquaint
radio and TV Service \Ien svith Tobe
service capacitors has been announced
by Tobe Deutschmann Corp., Indianapolis, Ind. Service \fen will be asked
to state why they prefer Tobe capacitors
in their work. As an aid in preparing
a statement in 25 words or less, official
entry blanks will list the main features
of the capacitors. Entry blanks will be
made available through Tobe distributors.
As a condition of entry, blanks must be
accompanied by a Tobe box top or
envelope sleeve.
A total of 50 prizes will be awarded
for the best entries. A 1958 Ford Ranch
Wagon is first prize.
k

A SERIES OF FIVE LECTURES On

SPECIAL

No. 2 of a series of questions for progressive technicians.

Can You Handle This Problem?
The standard transmitted TV signal is 25% sync.
A scope on the second detector of a receiver shows
more than 25% of the signal to be sync. What is

probably wrong?
(lrrsuer printed below)
Problems like this one often cause
extra work. The answer is so simple
it appears incorrect. As a result needless time is spent searching for a
"better answer." The principles involv ed in this Particular problem are
fundamental. lowever, unless fundamentals are thoroughly understood,
the problem becomes difficult.
I

Knowing these principles is your key
to getting ahead in today's and to-

morrow's new world of electronics.
Unless you really know fundamental
electronic theory, you can't take advantage of the opportunities that are
there right now-waiting for you.

Take Industrial Electronics, for instance. Think of closed circuit tele-

vision
dielectric heaters . . .
ultra-sonics
automatic inspection
materials handling
welding
equipment
and the whole new
field of automation and electronic
control of machines. More and more
electronics technicians are needed
ev ery year-men who know the "why"
of electronics, men who can think
their way through a problem.
.
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\Vhy don't you find out now how you
can increase your income by putting
electronic theory to work for you.
Send the coupon today. There is no
obligat ion.
Answer to problem above:
IPwJou

Cleveland Institute of Radio Electronics
4900 Euclid Avenue, Dept. S-9, Cleveland 3, Ohio

si

sIllf 'óuitlfotJ :JaMsuy

Su`cces:sful
'Electr.'orii.cs'
.Training..
-

Please send me detailed solution to problem above and
information on how
may prepare for the increasing
opportunities in electronics. There is no obligation.

1

I
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ADDRESS
CITY
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CITY

Accredited by The National Home Study Council
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SPECIALLY PRICED DURING FEBRUARY!

resistor serves for current -limiting in
case of a dead short in a tube.
Short -Quality Switch
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PRINTED CIMINT
CIRCUIT
CIMENE M. REPAIR
KIT
ORO
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REPAIRS ARE EASY! when you use...

PRINTED CIRCUIT
REPAIR KIT
á.N9.-68OX
HERE'S WHAT YOU GET

It's easy to make printed circuit repairs

#14-2 Print-Kote Silicone Resin
#13-2 Print-Kote Solvent

on radio and TV sets when you have this
complete G -C kit. Everything's included, the same items used by set manufacturers. Full instructions, too. Buy now
and save!

#21-1 t/t oz. Pure Silver Print

#9093 Solder Probe Tool
#9094 Stainless Brush & Scraper
Special Print-Kote Solder
G -C Printed Circuit Service Manual

SEE

YOUR G -C JOBBER NOW

.

REGULAR DEALER NET

$5.95

SPECIAL THIS MONTH ONLY

$4.15

GENERAL: CEMENT MFG. CO.
Division of Textron

Inc.. 400 Sóuth Wyman

SEND POSTCARD FOR

Street . Rockford, Illinois

G -C

.

CATALOG! '

80 PAGES OF PRODUCTS YOU NEED

Multiple -Socket Testing
(Continued from page 26)

method to be employed. It is equally
effective with a triode -pentode (such
as a 6U8) or a diode -pentode (such
as a 6AS8).
Short Test
The short test provided by this tube
tester centers on a cathode -to -any other -element check. Interelement
leakage of 3 megohms or better can
be detected. In cases where gas content is high, weak cathode current is
shown as a result of leakage through
40
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ionized gas in a tube. This will show
all but a few gassy conditions where
only a grid circuit tester would be
el feet ive.

l'his is the principle used in the
short test ( Fig. 3; p. 26). I' .ut ac signal is applied to a tube in a manner so
that no de return path exists. the tube
will block and no current will How.
If leakage does exist, the tube will
-not block, but will conduct and the
neon indicator will glow.
The sensitivity of the neon indicator is 3 megohms. Filament current
does not flow through the leakage
path, nor does any leakage current
How throug7 the meter. A 6800 -ohm
I

The short -quality switch is a 6 -pole
double-throw push-button type that
is normally held in the short position
by spring action. It performs the following functions:
(1)-Changes the connections to the
sections of dual-purpose tubes
from parallel for a short test to
series for a quality test.
(2)-Switches the meter out of the
circuit for safety during short
tests to prevent accidental meter
burnout.
(3)-Switches the short indicator out
of the circuit during quality
tests.

(4)-Switches

in a higher voltage
(300) for quality tests on special tubes such as OZ -1, etc.; see
Fig. 4; p. 26.

Tube Test Troubleshooting
'I'he following represent examples
of the use of the multiple -socket tester

for troubleshooting.
Clraasis: li(::\ 211'6082 'I V.
Complaint: Sound and raster okeh,
lint no video.
Test Procedure: Substantial sound
was mailable; thus the tinter could
be eliminated as a possible source of
trouble, and also the sweep and power
tubes. This left six tubes that could

cause the condition: three ifs, two
video and a sync tube. A check disclosed that the 6AS8 (detector-first
video amp tube), showed no output.
It was replaced, the set adjusted and
the call completed.
Here is an example of picture-tube
troubleshooting.
Chassis: Zenith
Complaint: NO video; raster present and sound okeh.
Test Procedure: The symptoms indicated a bad picture tube; bright
raster, poor forums, no video, no control of brightness or contrast. This
condition usually indicates a k -C or
k -II short in the picture tube. The
temptation was strong to quote out a
new tube, but it was decided to check
the tube to be sure. With an adaptor°
plugged in, the picture tube was
found to be fine. The trouble was in
a .05-mid capacitor coupling the
ideo to the picture -tube grid which
had shorted and applied plate voltage
on the grid. No need to tell the strong
psychological effect on a customer
who has just been told he does not
need a new picture tube.
°Ccvltury AD -l.

Service Engineering
(Continued from page 17)

ample, a plant may assign a complete
closed-circuit TV chain to a service
station for a period of time along with
training instructions. In this case, the
initial phase of the training is on a
self-taught basis and scheduled by the
service station during its oil -peak
hours. The basic familiarization with
adjustments and circuits is obtained
during this period. A manufacturer's
service -engineering representative can
be called on, at the end of this training period, to answer any installation,
operational or se -vice questions. This
initial training can also be followed
by actual field training under the
supervision of the factory engineer,
with the service station participating
in a field installation.
This approach to training has developed a number of excellent service engineering representatives with a
minimum of lost time and overhead
expense.
Standard type tubes and components are used in the closed-circuit
setup, with the exception of the eye
(vidicon type camera pickup tube)
of the system. This tube is the most
expensive component and carries an
industrial tube warranty. It is an industry practice to handle this tube as
a separate item on a service contract.
Service stations may oiler the customer two vidicon-replacement plans.
The customer may purchase the vidicon separately if it should fail, or the
vidicon can be supplied as part of the
contract. In this latter case, the price
.of the contract reflects the price of
replacing the tube. In either case,
the service station is protected, and
stocking such a tube is not a liability.
Our closed - circuit TV chain consists of three packages; camera, control
unit, and picture monitor. The monitors tnav be any of several commercial
video types or a conventional home
type TV receiver; the control unit has
an rf output on one channel that may
be selected between channel 2 to 6.
A closed-circuit T\' system is fundamentally the same as a TV broadcast
system, except that the picture signal
information is carried on coax cable
rather than through the air.
The camera contains the vidicon
tube, the vidicon scanning components, a blanking amplifier, and a
video -preamplifier chassis. There are
no normal operating adjustments on
the camera itself as it is usually
mounted in some remote area. The
only adjustment necessary is on the
lens; it must he focused properly on
the vidicon's screen.

'.When a Servicernári Needs a Friend

TM

He

naturally.turns to Pyramid.

For in Pyramid twist-mount

electrolitic capacitors he has
the advantages of flexibility
where one TM type may be
safely interchanged with others. The result? You save servicing time and give your customers faster service with a
minimum investment.

...

Write today for Pyramid's new TM Interchangeability Guide
and sée how you can simplify repairs with Pyramid Twist mounts.
And remember, a serviceman always has
and hís Pyramid distributor.
CAPACITORS -RECTIFIERS,
FOR ORIGINAL EQUIPMENT

-AND

REPLACEMENT

a

friend in Pyramid,

PYRAMID
ELECTRIC COMPANY

North -Bergen, New Jersey
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24 -Inch 110° TV Chassis
(Continued from page 18)

uted to the design of an efficient,
compact deflection yoke. The yoke
used on the 110° chassis is about the
same physical size as present 90°
yokes. There is a more pronounced
flare in the yoke windings which permits the windings to extend further
up on the bell of the tube. The ends
of the yoke winding have a relatively
small effect in the deflection process;
therefore by providing a greater flare
the yoke may be moved further up so
that the center of the yoke windings
(which determines the effective center
of deflection) is closer to the picture
tube screen resulting in a reduction
in the deflection current requirements.
The yoke employs anti -pincushion
magnets (small pm magnets) which
are positioned on the yoke assembly
to reduce the pincushioning or barreling effect which is associated with increased deflection angles. The yoke
has been designed to provide a linear
raster with good edge -to -edge focus
and a minimum of pincushion or barrel. 1llowable pincushion or barrel is
specified to be not More than 3%.
This is computed separately for vertical and horizontal dimensions on the
basis of maximum and minimum
height and width. Expressed mathe-

ikgfiew

coupled through a double -tuned circuit to a three -stage, stagger-tuned
video if system. The first stage is
tuned to 42.6 mc, the second stage to
45.2 me and the third to 41.3 me. Inductively -coupled adjacent channel
(47.25 mc) traps are provided in the
first and second -stage transformers. A
41.25-mc co -channel sound trap is
prodded in the first if grid coil. Alignment specifications hold the 45.75 -me
picture if carrier frequency to the 50%
point on the alignment curve without
variation. On the low -frequency side
of the curve the 42.25-mc marker is
held between the 60% and 40% points.
Tilt, valley and slope specifications
are equally close, thus providing an
if system with a 3.5-111k bandwidth
and excellent adjacent and co -channel
interference rejection. The overall if
response curve is shown in Fig. 2 (p.
18). The first and second if stages are
agc controlled by the bias de\ eloped
in a keyed-agc circuit employing a
6AU6. 1n agc clamp diode (part of a
6AT6 audio amplifier) is utilized to
provide de ayed agc for the rf amp.
The video detector is a 1N64 germanium diode mounted inside the
third if transformer shield can, the
top of which is removable for easy
access in the ent replacement is required. .\louuting the diode in this
manner has been found to provide

matically, this is: 1m,,-Ano/A,n,x x
100%, where A is the measured
height dimensions of the raster. The
same formula is used to determine
the per cent of pincushion or barrel
in the horizontal direction, using the
measured width dimensions as A. Fig.
illustrates how these measurements
are made.
1

lligh-Definition Picture Circuit
A new strip -tape turret tuner is
used for ch f reception and on all channel models; this chi tuner functions in conjunction with a separate
uhf tuner. The vhf tuner uses a
neutralized triode (neutrode) rf amplifier stage employing a 6B\4. The
6BN4 was designed specifically for
this application and combines good
signal - to - noise ratio with excellent
stability. A 6CG8 serves both as a
pentode mixer stage and triode oscillator. The vhf-only models may be
adapted for uhf reception by replacing one or more of the vhf strips
with individual uhf channel strips. On
the all -channel models the vhf tuner
is equipped with a 13th -position strip
which functions as a 41-mc if strip,
disabling the vhf oscillator and converting the rf amplifier and mixer
stages to a 41-mc if preamplifier for
use with a separate uhf tuner.
The output of the mixer stage is

e

YEATS'Shortyf"

STATION WAGON & PANEL PICK-UP

S appliance dolly
YEATS Model No.

O

'

$21 WILL GET

Aluminum alloy
Height 47"
Weight 32 lbs.

12 STEAK DINNERS
OR

Only 47" tall, this new YEATS dolly is
designed for TV and appliance men
who make deliveries by station wagon
or panel truck. No need to detach appliance for loading into the "wagon" or
the YEATS "Shorty" will
pick-up
.
slide into your vehicle with ease.
Has aluminum alloy trame with
padded felt front, quick fastening
(30 second) strap ratchet, and
endless, rubber belt step glide.
New YEATS folding platform attachment, at left, saves backbreaking work handling TV
Folding platform
is 131/2" x 241/2"
chassis or table models. Ca
-attaches instantyour YEATS dealer today!
ly. (Platform

"68"
8

8

DEAL. Contains:

RCA NEEDLES
SONOTONE NEEDLES

RONETTE NEEDLES
BIGGEST PROFIT DEAL
IN THE TRADE
8

COVERS & PADS
YEATS serni-fitted covers are
made of tough water repellant
fabric with adjustable web
straps and soft, scratcf,less
white flannel liners. All shapes
and sizes-Write.

SEND postcard for full information
on our complete line TODAY!

DUOTONE COMPANY, INC.
TV

KEYPORT, NEW JERSEY

Cover
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$47 WORTH

THEATER TICKETS

l"

only) $9.95.
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5

1958

CANADA-CHARLES W. POINTON,

LTD., TORONTO

excellent shielding and eliminate
tweet. Approximately 5 volts of peak to -peak signal is developed across
the detector load and applied to a
broad -band video amplifier which
uses a 12BY7.
Earlier design receivers with sound
take -off in the video -amplifier stage
were subject to the complaint of
sync -buzz, audio detection and amplification of the 60-cycle sync pulses in
the video signal. This is no longer a
problem with the excellent AM rejection provided by the gated -beam
sound detector circuit. The 61)T6 is a
special purpose tube which provides,
in addition to FM detection, limiting
and audio amplification. Operation of
the 61)T6 FM detector is similar to
the earlier 6BN6 quadrature-grid detector; however, improved noise immunity under weak signal conditions
is obtained with the 613T6 circuit.
Sufficient audio is available from this
stage to drive an output stage directly. However, to obtain high-fidelity
sound the output from the detector
is fed into a separate 10 -watt audio amplifier chassis. The amplifier uses
a 6AN8 as an audio amplifier and
phase inverter feeding a pair of pushpull 6V6's. The amplifier employs degenerative feedback from the voice
coil winding of the output transformer
to the cathode of the audio amplifier
to achieve reduction in harmonic distortion. A compensated volume control and individual bass and treble
tone controls are provided in a separate control and input compensating
circuit which connects between the
audio output of the 61)T6 circuit and
the amplifier chassis. This control circuit also includes an audio input
sU itch which permits the output from
a record player to be fed into the amplifier. The ac circuits have been so
designed that the entire T\' chassis
may be turned off, when using the instrument with a record player, to
conserve power and prolong the life
of the TV tubes. The amplifier has its
own power supply and is completely
independent of the TV chassis.'
On one model,' a deluxe console TV,
two 12" bass speakers and two 5" tweeter
speakers are used. The 12" speakers each
have a 6 -ohm voice coil impedance and
are connected in parallel to match the
impedance of the output transformer secondary. The tweeters are connected
through a crossover network which channels only frequencies above 4500 cycles
to the tweeters. Other models employ
different speaker systems; however, all
models using the 110° TV chassis use
multiple bass speakers and one or more
tweeters with a crossover network.

'The 26 Series chassis is also r sed in
3 -wait combination models. In these
models a separate Aill/F.11 tuner is employed along with an amplifier chassis.
'11l V325.

Just. 2 settings on the NEW
FAST-CHECK TUBE
F.
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Dimensions:
Width: 123/4"
Height: 111/4"
Depth: 434
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,..colo
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NO MULTIPLE
SWITCHING
NO ROLL
-1--CHART CHECKING

BECOME
OBSOLETE

The FAST-CHECK enables you to save valuable time and eliminate unprofitable call backs.
You earn extra money and win confidence by showing
your customer the actual condition and life expectancy of
the tube on the large meter scale of the FC-1. The extra
tubes you will sell each day will pay for the FAST -CHECK
in a very short time.

Engineered to accomodate all future listings
tube types
. new tube

furnished periodically.

.
1.

WIDE RANGE OF OPERATION

SEE THE FC-1

Checks quality of over 600 tube types (employing the
time proven dynamic cathode emission test)... This
covers more than 99% of all TV and radio tubes in use
today, including the newest series -string TV tubes, auto
battery -type 12 plate -volt tubes, OZ4s, magic eye tubes
Detects inter -element shorts and
and gas regulators
leakage up to 3 megohms
Checks high gas content
Checks for life expectancy.

BEFORE YOU

BUY IT!

No money required with
order to examine FC-1
for 10 days

EASY TO BUY
IF YOU'RE

IMPORTANT

.'

OUTSTAN> CDING

Checks each
tion of multi-purpose
is defective the tube will read "Bad" on the
meter scale
41 tube sockets accommodate all present and
future tube types Less than 10 seconds required to test any
tube
Large D'Arsonval type meter is extremely sensitive,
yet rugged
with two multi -color "Good -Bad" scales
Selection of 12 filament voltages
Line isolated
7 -pin
and 9 -pin straighteners mounted on panel
Large easy -toread quick reference chart for over 600 tube types in use
today
Line voltage compensation
Guaranteed for one.
full year.
Meter fully protected against accidental burn -out.
"You've really made tube testing a snap". .."I've
almost got the cost of the FC-1 paid off
'WHAT
the extra money I've made, and it's only

If one section

SATISFIED!

.

Pay in small monthly payments at net cash prices,

...no financing charges
Model FC-1W
factory wired

:

(

fCK

CANNOT

with

Net

it-..."It's
.."I

SERVICEMEN_ are
2 weeks since I received
SAYING ABOUT
easier to use than you said"..."I wouldn't
..
'THE 'FC-1
ever want to be without it".
use it in the
shop and take it along on every call".
Names on request

Model FC-1 K $ Q50
semi -kit form `ru Net
These extremely low prices
are made possible only be-

Model AD -1 PICTURE TUBE ADAPTER-Available only for the
FC-1. Checks all picture tubes (including the new short -neck

cause YOU ARE BUYING
DIRECT FROM THE MANU-

110 degree RCA -type picture tubes) for cathode emission, shorts
and life expectancy. Also rejuvenates and restores cathode amis-

-

sion of weak picture tubes.
Model AD -1 (factory wired only)

FACTURER.

-

.

COUPON TODAY

S4.50

NO 'OBLIGATION TO BUY

CENTURY ELECTRONICS CO., INC.

tl11
Dept. 402,

Mineoosevelt

'

a,r NuY-

Please rush the FAST -CHECK TUBE TESTER in form indicated for 10 day examination period. If not completely
satisfied I will return the instrument within 10 days without further obligation. If fully satisfied I agree to
Pay the down payment within 10 days and the monthly installments as shown
no financing charges.
Should I fail to make payment when due, the unpaid balance shall become due and payable at once.

...

Model FC.1W (wired)
$58.50 ::
$14.50 within 10 days. Balance
$11.00 monthly for 4 months.
Model FC-1K (semi -kit)
$48.50,'
$12.50 within 10 days. Balance
$9.00 monthly for 4 months.
Model AD -1 (wired only) PICTURE
TUBE ADAPTER-(available only with
FC-1 Fast -Check Tube Tester) $4.50
Prices Net F.O.B. Mineola, N.Y.

r
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(Continued from page 30)
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pretation, just read
''--in red orgreen area.
Measures line current
Iand up to 1100 watts of
Ipower at 115 volts using.
line cord and socket.
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5 ohm, 10 watt resistor prevents -TV circuit
damage and simulates operating conditions.
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of the commercial garages in town, all
three hospitals, hall a dozen supermarkets, 13 schools with capacities
ranging from 20 to 200 stations,
hotels, banks, country club,
25
churches, several convents and countless stores and restaurants.
"let the surface of the sound business hasn't begun to be scratched
even in this city of less than 80,000,"
he stoutly maintains. "If I had the
time to go out and knock on every
door, 1 wouldn't know what to do
with all the business. Opportunity is
almost unlimited."
Kunze apparently knocked on several doors these past lour years. Ilis
sales record shows that he's not the
type to sit and wait for orders to
come in. Ilis gross volume increased
from $23,000 in '54 to $50,000 in '55
to $100,000 in '56. "\ly '57 figure is

substantially )Wore," said Ed alter a
quick check with his auditor.
"There isn't a plant that should
be without sound, both for reasons
of tremendously increased efficiency
and enormous economy in time, steps
and motley."
"There isn't a school with 10 rooms
or more that isn't a good prospect."
"Yet, you know," Ed mused, "the
ones that need it the most are the
hardest to sell."
It's obvious, however, that he has
clone a lot of hard selling since he
opened his shop-Edward's Swint'
Engineering-for business about five
years ago. kunze started with a used
amplifier which cost him 875.00
"\Ve started servicing picnics, band
concerts, and parties. Later on, we
got the horse shows at Lake Forest,
Illinois, and Wayzata, \Iinnesota,
which we still have, and the big
parties like the one they hold at
Johnson's \Vax each year."
Gradually, the business gress' and

the Kunze home grew right along
with it. Ile started his shop in his
home and that's where it still is, along
with his office presided over by his
wife and business partner, Adele.
hunze not only sells and installs
intercoms,' but record players, sound
projectors and high-fidelity equipment. "\Ve have garages rented all
over the neighborhood which we use
as storehouses," laughed Airs. Kunze.
Sound advice on door knocking, according to Kunze, is to pass up no
lead. You alight have to knock on
the same door many, times, but you'll
be surprised how suddenly a "no" can
turn into a "ves."
"\Ve dickered for one job for more
than tsvo Years. Then one night one
of the executives was listening to one
of our sound ssstems at a party and
asked me, 'Ed, svhy can't we have a
sound system that sounds like that?'
They' have one nosy."
\lore sound advice: "Once sold,
you have to give your customers immediate service. \Ve discovered that
previously some of our customers had
to wait as long as two weeks before
they had service. Actually if they
have to wait a full clay, they complain. \Ve sell ss'ith the guarantee that
we will provide immediate service on
a 24 -hours -a -day, seven -days -a -week
basis."
"You must have a good Service
\fan or be it yourself. That's the backbone of this business. \\'e built our
business on the foundation that we
put in the time to do a thorough job
correctly no matter host' long it takes
us.

Iv

`'\Ve sell a service contract with our
intercom systems. It doesn't run very
much. Some of the sets have been
operating for as long as 20 years
without requiring any major servicing.
We come in and check and clean
every set at least once a month.
(Continued on page 45)
°hunze has an exclusive dealership
with Webster Electric Co.
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HUSH

1tI

Reg. U. S. Pat. Off.

Chemically engineered Jor ruers and
Snitching mcchanis sr,

-

the patented South River
"Drop -Lock" mast
socket for easy installation on either
Peak, Flat or Pitched roofs. Heavy
gauge pipe mast socket has two
and
locknuts
heavy duty
screws
to secure mast. Factory assembled
and supplied in a heavily plated rust
resistant finish.
U.S. PAT. #2734708

Features

"Walk -Up"

..01.41.

..00v

`IITA

1.1

s'CLE

TUNER Ct.EANEk

1

South River, New Jersey

8 oz. and 32

I

pioneer &
outstanding
producer of
finest line
of antenna

l_
IiiY.
.

mounts

oz. containers.

EVER
1:4

1

DESIGNED FOR
TUNERS ONLY

'

METAL PRODUCTS CO., INC.

r

:}1V1G1

WRITE FOB NEW CATALOG

SOUTH RIVER

Hush comes in a 6 oz. pressure can with sufficient pressure
to reach all contacts to wash -:way that dirt. leaving clean
and positive contacts, protected with a lasting lubricant film.
Hush also available in 2 oz..

u..(C w.K, '.-.e,r,.

.x^';1,
1

-QUIET

Reg. U. S. Pat.

(32 oz. size available)
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n

11101.11.

I

CONTROL

Ott.

penetrate the control or potentiometer, cleaning and contacts
and leaving a ale protecting firm. Harmless to metals. a ire
or carbon. Will not affect Inductance, capacitance or resistance.
2 oz. bottle with handy dispenser
See your

i

EVER -QUIET

Since IU.I4 the Original I'nl,.me Control
and Con roer Ifesrorer
EVER -QUIET is a free -flowing liquid that leaves no powder
residue. Scientifically designed to seep around the shaft and

AND

EORTsCT RESTORE,

a

ERNS

LUBRICATES
PROÁÑCTI

f - RAD,a
ntn.mac cue,an
IMF

LE

79$ net

distributor or write to

CHEMICAL ELECTRONIC ENGINEERING, INC.
44

$2.25 net

Matawan, New Jersey

j

(Continued from page 44)

c--

Almost every system is tailored to the
place that uses it. For example, there's
a fish place that requires special attention. The oil from the fish clogs
the keys and we have to go in and

v'

clean the keyboard once a month."
"Service is what will sell sound to
the people that need it and almost
every plant and office does. That and
the personal contact. In a plant you
can explain exactly what a system
does, how much time it will save,
how big a savings in money svill be
effected."
\lore sound advice: Factory sound
engineers and product men are paid
to help their dealers. Don't be afraid
to call on them. 1 on may save that

.

-1

á

sale.

Kunze stresses the fact that he has
not foresaken the business which
gave him his start. Wherever there's
a big picnic, party or other event in
Racine needing a public address system, you'll see Kunze's brightly
painted panel truck nearby.
Kunze, who now has a panel truck,
two station wagons and three assistants, besides his wife, is hoping for
that extra time to (1) take his first
vacation and (2) knock on every
door.
1111111.11111111

1111

11111.1/111

111111

111111

Appliance Servicing
(Continued from page 37)

enterprise a more normal expansion than
any other related actility.

To many the foregoing sounds like a
suspiciously rosy picture, and there are
those who will cry it down because of the
depressive impact of the discount market
on any service at all and the restriction
of potential service dollars per unit of
work, because of the comparatively low
unit replacement cost. NVhat other allied
service line can one enter with so little
additional investment in equipment and
inventory? And what other line offers
such possibilities-with impulse sale items
as mixer beaters, mixer bowls, cord sets,
peruclator pumps-baskets-tops, plastic
and glass parts, mixer and rotisserie ac-

cessory items, vacuum cleaner beltshose, etc.?
One can break in experimentally by
just carrying a few popular and much
needed non -service replacements at the
counter for the customer's convenience.
Actual repair need not be attempted until
investigation is complete
and one is
good and ready-and still the market is
not lost.

-

Your own electrical background and
good horse sense, plus repair diagrams
which most manufacturers will supply,
and a good source of parts supply, (not
too far away), can start you on your way.
If there is difficulty in locating a major
factory authorized service center or parts
supplier in your area, the editors of
SenvtcE will be glad to help you.

all -EYES.

are on MERIT.
...watch for new
catalog No. 5811
it's terrific!

.
IIICTIONIC

COMONINT/

.

"COMPARE. IT
WITH; MÉRIT''
:

MERIT'COIL

T12.ANSFOR1511E1Z ".CORP.
4427 North Clárk' Street
Chicago ,40, Illinois
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the NEW

QUIETROLE

Spray_
Pack

QUIETR0LE

_

e..yspz
pII,ax

_

TV

or the
QUIETROLE

t0eR1.CLEGNlR

lar

Tuner

the
Bottle with
Eye Dropper Cap

1

Now QUIETROLE of.
fort you both types
of containers. Either
way assures you of
the same unfailing rein
sults that QUIETROLE
is known for.
Make your next pur-

_

chase OUIETROLE, get
both and learn the difference between qual-

ity and poor substitutes. OUIETROLE is the
original product of its kind, it is a FIRST of
the Industry and you can depend on it to end
el
e a your noisy control and switch troubles.
-

:.
0
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TEST INSTRUMENTS

manufactúied by

.

COMPANY,.
Spartanburg, Sóuth Carolina,

GENERATOR

VHF -UHF sweep -marker alignment generator, 615, has been
developed by The Ilickok Electrical
Instrument Co., 10521 Dupont Ave.,
Cle\ eland 8, Ohio.
Amplitude modulation is said to be
less than .1 db per Inc; marker frequency
accuracy less than .5% at any setting.
Frequency ranges are 2.5 to 5.5 Inc, 19
to 50 mc, 54 to 108 Inc and strong
harmonic 108 to 216 inc. Ilas built-in
retrace blanking controllable from front
of panel and zero reference base line.
Variable sweep width from 0 to 15 inc.
Built-in 4.5-mc crystal controlled by
simultaneous
panel switch provides
sound and picture markers, dual markers
for if or rf alignment and 4.5-nlc signal
for intercarrier sound alignment.
Both marker and crystal oscillators
may be amplitude modulated approximately 30% by a self-contained 900 -cycle
internal modulator. [SEnvIcE]
A SINGLE -UNIT

\TvM ( model 77) has
been introduced by Superior Instruments
Co., 2435 White Plains Road, New York

your local parts distributor- now
Free' \Vriie for Panel Lamp Chart.

67.

o

o

\. Y.

Designed for use as a do voltmeter,
an R\IS and peak -to -peak ac voltmeter
and electronic ohmmeter. Can also be
used for db measurement and is equipped
for zero center discriminator alignment.
Measures do up to 1500 e.
As an electronic ohmmeter, instrument
will measure from .2 ohm to 1000
megohms. Utilizes a 12.\1'7 as a cic amplifier, two 9006's as peak -to -peak voltage
rectifiers, and a selenium -rectified power
supply. [SERVICE]

4044

o

o

DYNAMIC PIX-TUBE TESTER

\

picture - tube
DYNAMIC
checker, Check N' Tell, has been developed by the Circuit Manufacturing
Co., Inc., 923 Shadeland Ave., Drexel
Ilill, Pa.
Unit is said to disclose following defects: Continuity, emission, control grid
and cathode opens and shorts, and focus
PORTABLE

grid leakage.
Reference chart provides a detailed
list of tube trouble.
46
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faster in the
1958 edition -world's largest
electronic catalog only 53.50 at

o

JENSEN NEEDLES".

you'll find it

VACUUM -TUBE VOLTMETER

o

`1

"Boy! You aren't kidding.
Your husband is a bear
if you forget the

for the right part to do
the best job

SWEEP/MARKER/ALIGNMENT

A MULTIPLE -USE

UIETROL,E.

repairing TV sets?

new

TAE RADIO -ELECTRONIC MASTER
-60, MADISON' AVE., HEMPSTEÁD, N. Y.

NATIONAL

TV SERVICEMEN'S

WEEK

THE FOURTH ANNUAL National Television

Servicemen's \\'eek will be observed this
year f om March 24-29.
campaign to p omote the week will
utilize magazine, television, radio and
local newspaper advertising, as well as
special contests and sales promotion aids.
The promotional material consists of
paper hangers and streamers for in-store
and window displays; an easel -back
counter -card showing a typical NTS\\r
advertisement; gummed stickers for promotional literature; plastic buttons for
Service Alen; a booklet, Newspaper
.Advertising Pays, written especially for
those planning local newspaper ads; TV
servicing stories for local publicity, and
suggested scripts for spot radio and TV.
A highlight of the campaign is a
Mystery Shopper contest leading to 192
awards. To enter the contest, Service
\len must write a statement of fifty
words or less to ling how they believe
National Television Servicemen's Week
benefits the independent TV service industry. Contestants will be ranked in
each of RCA's eight sales regions in the
order of merit of their entries. Between
April 1 and April 30, each contestant
will be \ isited by a Mystery Shopper
who will ask a question about RCA
Silverama picture tubes or RCA receiving
tubes. The first Service Man in each
of the eight sales regions who answers
the question correctly will receive the
grand award, an RICA sports roadster.

ACCESSORIES

TUBE

ADVERTISERS IN SERVICE

Page

Aerovox Corp
American Television and Radio Co.

29

B&K Manufacturing
Bussmann Manufacturing Co

11
4

2

Co

CBS-Hytron
Centralab, A Div. of Globe -Union, Inc..,
Century Electronics Co., Inc
Channel Master Corp
Chemical Electronic Engineering, Inc
H. G. Cisin
Cleveland Institute of Radio Electronics
36,
Cornell-Dubilier Electric Corp.

43
16
44
47
39
37

Duotone Co., Inc

42

Electra-Craft
Essco, Inc

48
48

Fast Chemical Products Corp

47

General Cement Manufacturing Co., Div
of Textron, Inc
General Motors Corp., Guide Lamp Div

40

Heath Co
The Hickok Electrical Instrument Co

48

1

3

A HEAVY-DUTY MULTIPLE -SELECTOR switch
outlet with four outlets, each controlled
by a switch, has been announced by CBC
Electronics Co., Inc., 2601 N. Howard
St., Philadelphia 33, Pa.
Each switch and outlet pair is in a

contrasting color for quick identification.
Equipped with a 10' neoprene heater
cord and a fused plug. Sockets and
switches are replaceable.
amps, 115 v. [SERVICE]
O

Rated at 15

10

38

Merit Coil and Transformer Corp.
Moss Electronic Distributing Co., Inc

45
21

Oxford Components, Inc
.Philco Corp., Accessory Dív
Pyramid Electric Co.

34

6, 7, 27
41

Co.

Yeats Appliance Dolly Sales Co

23
28
8, 9
42

Zenith Radio Corp

5

Tube Motion Display
lol Mm-1190 tre.Mr>tiiilnnNnx
w$,erN arnn .4Y/irotlenr.,.

.

WHEN YOU NEED NEW TURES.
YOU MAYAS WELL GET THE FINEST:'

...

q

too. «Ms

An¡pe

_}
011

THREE DIMENSIONAL battery -operated,
'motion display of a tube being plugged
.into and out of a socket.-Amperex
Electronic Corp., Hicksville, L. I., N. Y.

RUSH COUPON NOW!
H. G. CISIN, CONSULTING ENGINEER
Amagansett, L. I., N.
Enclosed find S

\N ELECTRICALLY -OPERATED disappearing-type auto radio antenna is bow being
marketed by The Tenna Manufacturing
Co., 7580 Garfield Blvd., Cleveland 25,
Ohio.
Designated the TM -1 Tennamatic, the
unit has a universal mounting and utilizes
a thrust -limiting clutch, said to prevent
motor burnout.
Motor operates on 12-v dc and draws
a maximum of ten amperes. Housing is
treated with a waterproofing compound.
Equipped with quick mount leads and
fast disconnect plugs. Designed for front
and rear mounting. [SERVICE]

SPARE TIME PROFITS repairing Irons,
Toasters, Fans, etc.-picked up on ser-

vice calls. Ask your parts jobber for
Cat. WR58
. if he cannot supply,
write us with name and address of
nearest jobber.

WAAGE MFG. CO.
N.

RUSH

El

5-1

E2

following:

All Three

Address
Zone.

Slate

NEW!

.
.
.

0

4

STEAM IRON CLEANER

ELECTRICALLY -OPERATED ANTENNA

632R

Dept. S-42

Y.

O

,11`

..

Days If Not Satisfied/

0

46
Quietrole Co
110° HARNESSES -ADAPTERS -SOCKETS
36, 37
The Radiart Corp.
\ LINE of 110° harnesses, adapters and
Radio Corporation cf America, Electron
Back Cover sockets to permit testing of wide-angle
Tube Div
12
Raytheon Manufacturing Co.
tubes in conventional picture -tube check44
Service Instruments Corp,
ers has been announced by Eby Sales
44
South River Metal Products Co., Inc
Co. of N. Y., 130 Lafayette St., N. Y. 13,
35
Sarkes Tarzian, Inc., Rectifier Div
N. Y.
32, 33
Tung -Sol Electric, Inc
Types are available for RCA and
46
United Catalog Publishers, Inc
Sylvania 110° picture tubes. [SERVICE]
31
University Loudspeakers, Inc.
O

5

51.00.

City

O

:

books-pay
for only two. If purchased separately they
cost 51.50. Get all three postpaid for only

[SERVICE]

47

:

SPECIAL OFFER: Get all three

Name

o

ELEC.TRICÍTY

Guaranteed Money Back in

checked.
Cube socket selector and cable, CS -2,
are available separately as an accessory
for model RE -1 tube rejuvenator.
O

GUIDE TO

°

Learn electricity at home this easy way. Information you need and want is at your finger
tips. First two volumes just off press. We
guarantee you will be more than satisfied.
Shipped postpaid.
Vol. 1 (No. El)..50í Vol. 2 (No. E2)..50í

Ill.

switch assembly is said to enable testing
46 and rejuvenation of each gun in a color
Jensen Industries, Inc
Jensen Manufacturing Co.
Inside Front Cover tube; 110° short tubes with miniature or
25 medium bases
and conventional b -w
JFD Electronics Corp
tubes. Gas content of tubes can also be
34
Co
Kester Solder

Webster Electric Co.
Wínegard Co.

Many completely interchangeable pix tubes are listed.
Only 50t postpaid
Cat. #5-1

Unit has an illuminated meter and TV
interlock power cord. Cube socket and

Inside Back .Cover

Ward Products Corp., Div. The Gabriel

The TV PICTURE TUBE SUBSTITUTION section

is easy to use.

a BASIC

A PICTURE -TUBE rejuvenator, Rejuvatube
RE -2, featuring a cube socket selector
and cable as a one-piece assembly, has
been introduced by Central Electronics,
Inc., 1247 W. Belmont Ave., Chicago
13,

Just off press-Contains over 600 types of
radio -TV receiving tubes.
lists substitutes not only for older type tubes,
but also for newest controlled warm-up time
series -string tubes and many other recent tubes.
ADDED FEATURE: USA tube substitutes listed
for several hundred most popular foreign tubes.
All suggested substitutions have characteristics similar to tubes they replace and WILL FIT
SAME SOCKET WITHOUT WIRING CHANGES.

'

0

O

PICTURE TUBE REJUVENATOR

The Institute of Radio Engineers

Waage Manufacturing Co

NEW 1958 EDITION!

MULTIPLE SELECTOR SWITCH OUTLET

FEBRUARY, 1958

TV..& RADIO
SUBSTITUTION 'GUIDE

Albany Ave., Chicago

12,

III.

ADVERTISEDIN'or

:

LI F=E
REJUVENATES
SLUGGISH IRONS!
Ends Sputtering
Cleans INSIDE

More steam

:

Safe, odorless
-USE IT YOURSELF-

.
.

Suggested

STEAM IRON
CLEANER'
SUPER

CONCENTR4R

i1

IDEAL FOR RESALE

Manufacturer Recommended

I

ORDER TODAY from your jobber or WRITE
Dept. S for name of your nearest supplier.

FA'ST

CHEMICAL PRODUCTS CORD.
20 Gunther Ave. Yonkers, N Y..
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PERSONNEL

PORTABLE APPLIANCE

NEW

SERVICE FOR INCREASED

PROFITS!
F

1. SAME TOOLS!
2. SAME STORE SPACE!
3. SAME PERSONNEL!
4. SAME CUSTOMERS!

DOUGLAS THATCHER has been named
sales manager of the newly formed in-

ternational division of Centralab, 900 E.
het to Ave., Milwaukee 1, \Vis.... Bruce
Vinkenndder has been promoted to assistant general sales manager . . . Gerry
Mills will assume responsibility for disPrutton
tributor eivision sales
. John
has been appointed sales manager of the
John Leceramic capacitor division .
Feber will continue to have full responsibility for piezoelectric ceramics and
will assume responsibility for the sale
of semiconductor products.
.

Low -Price

.

.

.

PORTABLE

CARDMATIC

TEMPERATURE

TUBE TESTER

.

METER FOR

ADJUSTING
IRON THERMOSTATS
THE ONE NEEDED TEST UNIT FOR
WORK ON ELECTRIC HAND IRONS.
ACCURATE
DEPENDABLE
EASY
TO USE.

-

Vinkemulder and
Prutton

Le Feber, Thatcher,

-

ONLY

$14.50

O

0

0

\11ILLsno J. BussELL has been appointed
advertising and promotion manager of
Philco Corp. Accessory Division.

IRON & TOASTER CORD SETS
.,r 16-2 HPT, 7' LONG.
HEAVY DUTY.
MOLDED PLUG. LEGS
FIBRE -GLASS TIED.
LIST PRICE

.

No. SM 16-2

-

ALSO

jj

VAC CLEANER PAPER
BAGS
POWER TOOL PARTS
HEATER
FAN PARTS

-

PARTS
PROFITABLE COUNTER
SALE ITEMS

ALL CATALOGS AND
SUPPLEMENTS STILL

AVAILABLE.

WRITE

-

ESSCO, INC.
2034 EUCLID
CLEVELAND 15, OHIO

---

OR

ELECTRA-CRAFT
348 W. 42nd STREET

NEW YORK 36, NEW YORK

CONTACT NEAREST SUPPLIER!
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sTTIts' D. BURNS has been named
senior \ice president of Sylvania Electric
and appointed president of Sylvania
Electronic Tubes, with headquarters in
Emporium, Pa., and Frank J. llealy has
also been appointed a Sylvania senior
vice president and president of Sylvania
Lighting Products, With headquarters in
Six other senior vice
Salem, Mass. .
presidents were also elected: Bennett S.
Ellefson, engineering and research; W.
Benton llarrison, finance; Robest E.
Lewis, Argus came as and semiconductor products; .Marion E. Pattegrew, home
electronics, chemical and metallurgical
Howard
L.
products,
and
parts;
and
Richardson, electronic
systems
special tub,s; Barton K. 11'ickstruni, marketing.
.

.

o

o

0

MORTON 1tIENDEs has been promoted to

the post of executive vice president of
Tenna Manufacturing Co., Cleveland,
Harvey Ludwig has been apO.
pointee vice president in charge of sales
Stanley B. Goss is
and advertising.
now electronic distributors sales manMax Bauer has been named
ager.
assistant sales manager.
.

.

.

.

.

.

.

.

.

o

0

o

RICHARD C. BRADBURY has been named
factory sales representative for New York

state by \Vinegard Co., Burlington, Ia.
Vincent Allstaedt will cover Cali.
.

.

fornia.

121

7114 r1utomtatic

Burns

Russell

Lots 10 56c
Lots 25 54c

-

.

$1.25

Dealer Net 60c

1s

..

Tests any tube in 8 to 12 seconds

including handling of tube test
.
data card.
Here is the n ew, low cost version
of the famous Hickok Cardmatic so
popular with leading lab engineers.
Especially designed for high speed
service work, this new 121 is high
quality in a lightweight portable ..
and the price is low, too.
The Hickok Cardmatic switch sets
up all tests automatically and eliminates fussing around with adjustments. You can accurately check a
tube for dynamic mutual conductance,

controlled emission, cutoff point

"Knee" point, shorts, leakage, gas
and voltage drop . . . and rectifier
tubes at their rated loads. Any way
you look at it, this new automatic
tube testing machine will be helpful to
you in your work. It will pay for itself
in a very short time
...and give you many
$
years of accurate deNET
(include. 300 cards)
pendable service.

Now is the time to

...

TRADE UP TO A HICKOK
Ask for a demonstration of the new 121
or write for descriptive literature.
THE HICKOK ELECTRICAL INSTRUMENT CO.
10521 Dupont Ave.
Cleveland 8, Ohio

4 FLOORS
4 MINUTES
FROM

TIMES
SQUARE!

It takes the

whole Coliseum

to show you 800 new
idéavin radio-electronics-here you find more
than 80%- of your industry's productive capacity
`represented. Attend the Convention. See the Show.
If`.you`are in rad+io-electronics, your year begins here!
.

MARCH
T:N.E

"lawn

IRE NATIONAL CONVENTION

N

I

24-27

Waldorf-Astoria Hotel
and The Radio Engineering Show
Coliseum
New ,Yolk City

T

AOC.
CO 'PONEN

PA'la
REGISTRATION:
.

SYá'TEM.

THE INSTITUTE OF RADIO ENGINEERS

I

IRE Members

Non-members

1

$1.00
$3.00

East 79th Street, New York 21, N.Y.

