—
EPTEMBER. 1957

- — = =

="The Technical Journal of the Television-Radio Trade=—
w o
_4Qutput

£-22-6 ¥¥S ST

A38k3F &
AQGB,‘W KQ :



TV Spot Campaign

DR *Ro




to

Millions of
TV viewers
every week

An outstandirg group of rotors . . . three

proven and tested models. .. ALL 40%
SHARPER TUNING than ANY other automatic
ratcr. Handsome cobinet. .. dependabl2
performance... proven and tested by thousands

and thousands of satisfied users.

THE RADIART CORP.;

CLEVELAND 13, OHIO




6/12-volt DC Power Supply . ..
operates all 6 & 12-volt auto radios
Same price range as Kits!

Heavy duty control transformer offers
better regulation and withstands over-
loads for long service. Electro appli-
cation of larger selenium rectifiers,
combined with EPL patented conduction
cooling increases rectifier power rating
at lowest operating cost. Rugged, high
quality construction, superior

filtering, wide application. $3995

Only Electro offers actual proof
with performance charts

DC Output Amperage Output
Voltage [Continuous | Intermittent| Ripple
0-8 0-10 20 5
0-16 0-10 20 5

Model “’NF’* DC Power Supply

0-28 volts up to 15 amperes

Less than 1% ripple at top load. Intermit-
tent loads up to 25 amperes. Acclaimed
in industry for its unmatched perform-

ance and construction at this $.| 9 500
price. Certified performance.

- SEND TODAY FOR

- DETAILED BULLETINS!
- 5 — -— —— — am_— — —-— ﬁ
ELECTRO PRODUCTS LABORATORIES

I 4501-SM N. Ravenswood Ave., Chicago 40, I, I

I Rush bulletin on '
[J Electro "D-612" [] Electro Model "NF”
' NAME_ |
| company. |
ADDRESS
CITY. ZONE_STATE
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| N 0 W . » the Service Dealer ean make |

I-FI PROFIT

1. FULL PRICE PROTECTION.

2. NEGLIGIBLE INVENTORY |
INVESTMENT, A Sates Kit*

gets you started! |

3. FINEST MATCHED HI-FI |

UNITS for custom- building or complete
in beautiful furniture cabinets.

4. PRICES THAT ENABLE YOU
TO UNDERSELL COMPETITION.

¥

ONLY

TRANSVision

OFFERS THIS
4-POINT PROGRAM
tc the
SERVICE
DEALER

-
-
=

You sell the Finest Matched
Hi-Fi Compolents such as these:

BEAUTIFUL FURNITURE plus SUPERB HI-Fl:

You can offer Hi-Fi quality equal to many
$1000 jobs on the market — for as little as
$159 to $299. In component form for custom-
building, or in complete “package’ including
fine furniture as shown above. (Bass reflex cor.
ner cabinet and lovely chairside end table.)

g0LD ONLY THRU
SELECTED DISTRIBUTORS

i ed.
ame of the one inyour ar

RECORD CHARGER (famous Erglish
Collaro) with DIAMOND NEEDLE
and RELUCTANCE PICKUP.

Write for n
AMPLIFIER: Seperb Transvision

10 watt unit with built-in Pre-Amp. DISTRIBUTORS: Some areas still available.

Write, wire, phone for complete program.

TRANSVISION, INC. o NEW ROCHELLE, N.Y.

UL S EEE AEN Sw SN aE anh AND GEE GEE S anh AER A S A 1

ol § TRANSVISION, INC,, NEW ROCHELLE, N.Y. S99

15" Transyision DUAL SPEAKER I [J Please send name of your nearest Distributor. 1
SYSTEM with cross over network. : 3 Rush full details on your Hi-Fi Dealer Program. :
The Service Dealer sells the above | — i
complete systam for only $159! | i
—_— I Address ]

“SALES KIT for $4.95 gets you YIS |
started. Rush coupon for full datails. L City State 0

SERVICE, SEPTEMBER, 1955 ¢ 3



Hs eagy for you
1otak9 part—

- Window Displays
o Streamersy

« Counter Cards,

+ and Entry Blanks—

1dentify you with Sylvania’s
big, new husiness-build‘mg
prize promotion.
“Gee yOUF Sylvania Distributor.”

ON SYLVANIA'
TV SHOW 2

BEAT.. Tl
CLOCK P

RIGHT IN YOUR wOME

7
10m B L
e Tty Bocty
Wogy 5, °0° Clocy
Radiy.

ﬁ"ﬂ’i/
~ FREE by
EE Ry gy
L9

o SYLVANIAS 7V Show

"BEATwe CLOCK

AT HOME !

4
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for home viewers

83

ﬂeekly
CONTEST
PRIZES

include:

TV CONSOLES
TV TABLE MODELS
HI FI PHONOGRAPHS
CLOCK RADIOS
TABLE RADIOS

e

- RADIO

35;

@

ELECTRONICS -

nothmg to buy...but every enfry

blank must be endorsed by you

Nothing to write—nothing to buy—and
everything to win. Sylvamas big, new
“Beat the Clock” prize contest for home

" viewers is as easy as that. Every week,
‘week after week you can create’.new
' contacts with the TV families in your

community who want to play “Beat the
Clock” at home and win one of 10 valu-
able prizes given away each week. How
do you do it? Just see that they get an
official entry blank endorsed by you.

It's the greatest business-building op-

' portunity you've ever had. Make it work

two ways for you. Bring new customers
to your shop by displaying “‘Beat the
Clock” prize promotion material. Tie
in window and counter displays with the
Sylvania products you sell.

WWW.americanradiohistorv.com...

TELEVISION -

Bring your service into new customers’’
homes by mailing entry blanks to your
TV community. Tie in the *‘Silver Screen
85" consumer bopklet and other Sylvama
dlrecgmall ma;emal with yourT'V service.
Remember,‘hever before has tlhe TV
Service Dealer had such a concrete part
in a national TV program. Make
Sylvania’s “‘Beat the Clock” prize contest
click for you. See your Sylvania Dis-
tributor for your promotion package.

SYLVANIA ELECTRIC PRODUCTS INC,
1740 Broadway, New York 10, N. Y.
In Canada: Sylvania Electric (Canada) Lid.,
University Tower Bldg., Montreal

+*SYLVANIA

ATOMIC ENERGY

SERVICE, SEPTEMBER, 1955 ¢ 5
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G-C CRT © 6-C GRILLE " 6-C HIGH-VOLT G-C POCKET HEX G-C PRINT-KOTE  G-C “99” RUBBER
DUO-DECAL TEST  CLOTH ASSORTMENT TEST LEADS KEY WRENCH SET SILICONE RESIN GROMMET
SOCKET ADAPTER Various sizes and patterns. Heavy duty TV leads; phonetips.  Seven sizes .050" to ¥4¢"; case.  Protects printed circuit repairs. ASSORTMENT

For top-of-chassis tests. Many types & sizes; plastic box.
y

No. 9251 NET $1.95 No. 9114 NET $0.99 No.9100 NET $3.00 No.9124 NET $1.65 No.14-2 NET $1.17 No. 9121 NET $0.99
== ™ B r

| = y i
Y S ¥ . i 2 3
‘ X - ! [ KA-EL i Wn\;‘fau i
W B N @ . = it 4
e | | - i = -
G C “99” SPRING G-C “99” WASHER G-C SCREW-STARTER G-C SPRAY-KOTE 6-C K-27 G-C SPRAY-KOTE
ASSORTMENT ASSORTMENT SCREW DRIVER TUBE-KOTE PRINT-KOTE HAMMER-KOTE
Styles and sizes for all repairs. Metal & fiber washers, all types. Starts screws in tight spots. Touchupscratched picturetubes. Pressure-spray silicone resin. Brown hammer finish, air drres

No. 9118 NET $0.99 No. 9119 NET $0.99 No.9148 NET $2.10 No.49-12NET $2.17 No. 14-6 NET $2.17 No.83-12 NET $1.83

GENERAL
ot Forn These

RADIO-TV | =
SERVICE AIDS s sprarxorn

APPLIANCE WHITE

G-C DUAL
SPEAKER SWITCH

ASSEMBLY KIT
Wired, ready to use. C EM E N T vew M ?am ﬂaé&m Snow white finish for ranges, etc.
Ho. 9188 NET $1. l7 No. 9113 NET $1.30
- = ey p— ; - ! ~ 1
&
G-C PHONE DUPLEX ) G-C ALL-STEEL G-C KLEEN-TEX o G-C HORIZONTAL ) G-C NUT & HEXHEAD G-C 7-PIECE
JACK AND PLUG SERVICEMAN'S KIT CLEANER BAR GENERATOR SCREW STARTER NUT DRIVER SET
For hi-fi and audio, ready-wired. Large, roomy kit with 7 tools. Safe, slow-burning, inexpensive.  Simple, accurate TV alignment.  For %" & 346" hex nuts. screws. Sizes Yie” to Y2”, wall rack

No. 9226 NET $0. 90 No. 9052 NET $8.10 No. 11-G NET $2. IO No. 9149 NET SI.95 No. 9147 NET $1.50 No. 9208 NET $3. 60

\% i

S [ e — | ow— T e =
G-C TV PICTURE G-C PRINT-KOTE G-C TV-RADIO G-C STANDARD G C DELUXE TV G-C 7-PIN MIN.
TUBE BOOSTER SOLVENT IRON CORE KIT TUNER SLUGS ALIGNMENT TOOL TEST SOCKET

S-wire type, half-moon socket. Solvent for silicone resin. 7 types, for 90% replacements. "Eor\:rega;oéflreplacements. EETRE cals(eIIIIh 16 tools Saves tﬁll:?npcl'aisgs Jests

No. 9136 NET $1.50 No. 13-2 NET $0.33 No. 9141 NET $0.57 NET $0.30 No. 8280 NET $7.74 No. 9247 NET $I.‘5

= FREE! |
B )
[" | p ) Complete, illustrated G-C Catalog. New [ '
: J \%‘ = ‘ \ service aids. Send postcard today. = =¥
T'r( L.___..._ i
6-C 9-PIN MIN. G-C MOTOROLA
TEST SOCKET TV DIAL BELTY
ADAPTER Genvuine replacement for tuners,

Use with alligator clips or prods.

No. 9249 NET $1.85 No. 196 NET $0.30

GENERAL CEMENT MFG. CO.

901 TAYLOR AVENUE d ROCKFORD, ILLINOIS




Never hefore —an am‘enn
with such utterly . . .

Channel Master’s
trigger-fast
Snap-Lock Action.

front-to-back ratios
Low Band: from 15:11650 1relat|ve VOLTAGE
(2500:1 relative power)

High Band: up to 13:] relative VOLTAGE
(169:1 relative power)

Knocks out venetian blinds and
co-channel interference!

Channel Master’s new “K.O.” has the highest front-to-kack
ratios ever recorded for any TV antenna! The sensational
' 4l “K.QO.” actually sets up an INVISIELE BARRI:R to
vailable 3 ways_! signals coming in from the rear. Working wita
supreme efficiency on both VHF bands, it to-ally )
REJECTS rear signals, preventing venetian klinds ana
other picture problems caused by co-channel interferer ce.

Broad Band model—model no.1023
ancludes HI-LO Matching Harness)

Low Band only—model no.1026 -

High Band only—m>ad2} no.1073

Full descriptive literoture avoilable from ysur

SHognsl Moo Bidghitc a8 Low Band, 7 to 9 DB, single bay; High Band,
8.5 to 10.5 DB, single bay. True Yagi performance,
combined with completely independent High and
Low Band operation for maximum =fficiency.

Spectacular High Gain!

LICENSED BY KAY-TOWNES. ANTENNA C0.-ROME, GA.

'




8

SERVICE, SEPTEMBER, 1955

S i

g e
- e
- - .
§§§§§ > oée o
# i e
- -

N

RECEIVING
TUBES
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lheres no business
Jike
NVew Business

There’s nothing quite so healthy for any
business as new business, new customers,
new sales.

In electronics, your opportunities for new
business are greatly increased when you
put the names, Delco and General Motors to
work for you. Here are names that are known
—names that are respected for quality parts,
dependable service, business integrity and
customer assistance.

But your bid for new business doesn’t stop
here, for Delco offers you a very unique
opportunity. Delco is the sole source for
original equipment parts used on more than

A GENERAL MOTORS PRODUCT

GENERAL
MOTORS

13 million car radios! This vast readymade
market for special application parts can
mean new replacement business for you. In
addition, Delro is an important and reliable
source for the most used universal replace-
ment parts for electronic equipment.

There’s still more—Delco also issues current
bulletins and maintains field schools to keep
you posted on the latest developments in the
electronics industry. So see your Delco Elec-
tronic Parts Distributor soon, he’ll explain
the many ways that Delco and General
Motors can help you get your share of
new husiness.

m
A UNITED MOTORS LINE

MoToRS

SERVICE, SEPTEMBER, 1955
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NOW...MORE RELIABLE ,”’

ELECTRONIC MEASUREMENTS/

/
/

including Peak-to-Peak Voltage Ranges to 3200 Volts

VACUUM TUBE
VOLTMETERS

aon | SR by

— PRECTSION - ot s A N TUgE i
Model 98 * o <KV S o voumie y PR EC I S IO N
- . ! ‘ ¥
283 10 b, N I ‘ /

© R — L5

The Models 88 and 98 are wide-range,
high-impedance, electronic test sets with

g . p specially engineered peak-to-peak volt-
epenan s ":,o_: e —aoa ’ - age ranges for exceptionally accurate
3 O Ry ] : response to puised wave-forms encoun-
i T T L v tered in color and monochrome TV and
e " o e / similar electronic equipment.
iL 1) e Cuante? Y snsimee it # ¥
8 S inians®  PRECISION
3 : ) MODEL
/ WITH 7 FuULL-VIEW PACE METER
/I 9 Distinctly Separate Functions
/ 55 Convenient Wide-Spread Ranges
' Y 6 True-Zero-Center DC Voltage Ranges. 2625 Megohms input.
0 =+1.2 +6 +12 +60 +300 =1200 volts.

v 6 Electronic Ohmmeter Ranges.

pRE’C]LYION 0--1000—100,000 ohms. 0—1—10—100--1000 Megohms.

Y 6 Minus and 6 Plus DC Voltage Ranges: (Left-Hand-Zero)
MODEL 88 Constant 1314 Megohms input resistance.

0-1.2—6—12-60—300—1200 volts.
R — g
With Wide 'Angle 5" PACE Meter Y 6 High Impedance RMS AC Voltage Ranges:
Offers maximum compactness and 0--1.2—-6-12—60--300—1200 volts.
portability. % 6 High Impedance Peak-to-Peak AC Voltage Ranges:
Electronically similar to the 0-3.2—-16—32--160—800—-3200 volts.
Model 98, but does not include

Y 5 Special High Frequency Probe Ranges:
db and DC current ranges. ExtendsGAc RMS readigg flatcilit’% to 300 Mc.
n i o 0—1.2—6--12—-60—300 volts RMS.
r&dee':g' ﬁ%lgplgéﬁ:lt?n({%?:gl (Requires optivnal PRECISION RF-10A HF Probe.)
ohmmeter battery, 3-way coaxial % 8 DC Current Ranges: 0300 microamperes.
VTVM probe and deltailled opeirat- 0—1.2—-6—-30—-120-600 MA, 0—1.2-12 Amperes.
| — ing manual. n custom- + 6 Decibel-Output-Meter Ranges: —20 to --63 DB
s i
. g‘:,:gfds‘%?ae:o;'i?f/:,fnd % One Universal, Coaxial AC-DC VTVM Probe serves al! electronic
mﬁg@}‘_;:« Net Price ... ,..........$89:75 functions other than high frequency probe ranges.

Y 1% Multipliers and Shunts: wire and deposited-film types.
ACCESSORIES AVAILABLE

Mode! TV-8: Super-High Voltage Safety Test Probe Model 98-MCP Deluxe: (illustrated) In custom-styled, hooded cab-
with X100 Cartridge for DC voltage ranges to 60 inet and two-color satin-brushed aluminum panel. Case dimen-
kilovolts. Net Price: $14.75 sions 1112 x 13 x 6% inches. Complete with 3-way VIVM probe
Model RF-10A: High-Frequency Vacuum Tube Probe. and manual. Net Price: $109.50

For direct measurements up to 300 volts and 300 MC.

P‘ Net Price: $14.40
Part No. $T-1: (For Mode! 88 only) Retractable snap- =

on stand permits convenient 45° table mounting. CISION

Net Price: $1.00 1QuiPmInT

Model 98-MCP Standard: Complete as above except with black

anodized panel in standard black ripple finished cabinet,
10%2 x 12 x 6 inches. Net Price: $104.50

PMCIJION Apparatus Company, Inc.

70-31 84th Street, Glentdale 27, L. 1., N, Y.

'4,(. Export Division: Morhan Exporting Corp., 458 Broadway, New York 13, U.S.A,

o s , .
“Eree of "Ec\s\ In Canada: Atias Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ontario

10 ® SERVICE, SEPTEMBER, 1955
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Amazing new
‘‘phase reverser'

Patent Applied For

Actual comparison
of fringe antenna performance

Gain (db) Single Bay
7 9 11

Walsco Wizard
Imperial
Antenna A
. With 3 Phase
- Reversing Di-
poles
Antenna ‘B
Yagi Type with
Phasing Loops

The new Walsco Wizard performs as 3 separate nenns g’
antennas combined in one to give the veny finest, Yagi Type with
all-channel picture reception ever seen on LoaginglColls
any television screen. Extra dipoles, complicated
harnesses, or phasing stuts are completely
eliminated. And the Wizard is the

= easiest to assemble and install.
i Walsco guarantees the Waard for 3 years.  AGK YQUR JOBBER FOR FULL INFORMATION
NS Wiaardette 4110 si0lst  AND TECHNICAL BROCHURE
Hhitth 45 ELECTROMICS CORPORATION Wisto mperial 24230 34501st ... OR WRITE DIRECT TO WALSCO.

3602 Crenshaw Blvd.,
Los Anmgeles 16, California

‘N CANADA: Atlas Radio Corp.. Ltd



GOODBYE

TO SYNC

PROBLEMS
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V4
V7

P

B AT
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No signal ... a stabie sweep condi-

tion provides referenca trace

Signal on Y-axis...monostable
sweep mode automaticaly assumed

Triggered sweep (square-wave input)
obtained by simply turiimg sync-leve!
control

Typical TV signal (off air pickup by
receiver) across full CtT icreen. Can
be expanded across X-axi¢ if desired.

HYCON also brings you these test instrumerts ...

ready for color TV servicing

3" Oscillo-
scope

High deflection sensitiv-
ity (.01 v/in rms); 4.5 mc
vertical bandpass +1db;
internal 5% calibrating
voltage. Flat face 3” CRT
for usable trace edge to
edge.

12 * SERVICE,

Model 614
VIVM

Has 21 ranges (28 with
peak-to-peak scales);
612" meter; 3% accuracy
on DC.and ohms, 5% on
AC; response with aux-
iliary probe to 250 mc.
Test probes stow inside
case, ready to use.

SEPTEMBER, 1955

Model 615
DIGITAL
VIVM

Reads ouf ir numerical
form...nc interpolation,
no readin: wrong scale.
Has 12 reng:s; 1% ac-
curacy DC ani ehms, 2%
on AC. Ysu CAN'T read
this mete- ircorrectly.

HYCON mMODEL 622
5" OSCILLOSCOPE

Now, Hycon brings vou a really new oscillo-
scope, particularly adapted to random signals
or low duty cycle pulses. Its unique automatic
triggered sweep reduces adjustments, makes
synchronization positive, protects phosphors in
the absence of signal.

See and operate the new Model 622
at your local electronic parts jobber.

THE NEW 622 OFFERS...

« preset TV sweep frequencies

« 6 mc (3 db) vertical bandpass

+ 5" flat face CRT ... undistorted edge to edge
« illuminated graticule with dimmer

» electronically regulated power supplies

« unusually light weight
and

+ AUTOMATIC TRIGGERED SWEEP

BASIC SPECIFICATIONS

VERTICAL AMPLIFIER

Frequency Response: 6 cps to 6
mc -3 db; down less than
05db @ 4 mc

Sensitivity: 10 mv rms (28 mv
peak-to-peak) per inch

Input Impedance: 1 megohm,
40 mmf (+2 mmf) over entire
attenuator range

HORIZONTAL AMPLIFIER

Frequency Response: 1.5 cps to
500 kc +3 db

Sensitivity: 75 mv rms (210 mv
peak-to-peak) per inch

Input impedance: 100k, 25 mmf

SWEEP CHARACTERISTICS

Usable writing speed...0.03
sec/in to .3 upsec/in

Ranges . ..
a. 10 cps to 300 k¢
b. Preset K & V television @
7875 and 30 cps
c. 60 cps, variable phase line
Type . . . automatic triggered or
straight triggered (by switch-
ing)
SYNCHRONIZATION
Internal, external, positive,
negative or AC line
CALIBRATION
Internal 60 cps square-wave .05
volts peak-to-peak +3%
POWER REQUIREMENTS
115 volts, 60 cycles, 175 watts.
SIZE . .. WEIGHT
1358 x 10%2" x 1834"...32 Ibs.

core Mfg. Company

2961 East Colorado Street & Pasadena 8, California

“Where accuracy counts”

ORDNANCE « ELECTRONIC TEST INSTRUMENTS + AERIAL CAMERAS -
GO NO-GO MISSILE TEST SYSTEMS » AERIAL SURVEYS + BASIC
ELECTRONIC RESEARCH ¢ ELECTRONIC SYSTEMS



TUNG-SOL
MQQIC”

H

\ror

BRIGHTER- SHARPERS—
MORE DETAIL <
MORE CONTRAST

The “Magic-Mirror”” Aluminized Picture Tube creates /j
the brightest, most realistic TV picture you can bring )
into the homes of your customers. The ‘“Magic- }
Mirror”" tube effectively utilizes «// the light generated Lﬂ:\/

by the phosphor screen.

= thT;“g;S{;l Das deveiﬁpedha ] fogging ORDINARY TUBE—Only halfthe  RESULT—A Ligh background
geno .0 acking up € phosphor SCIeg e light produced by the phosphor within the tube which reduces
mirror-like aluminum reflector. This reflector prevents screen is utilized in the picture.  picture contrast.

light radiating uselessly back into the tube. It brings Other half radiates wastefully back

out all the detail of which the receiver circuit 1$ capa- into tube.

ble. So smooth and true is the Tung-Sol aluminum
reflector that mottling, streaks, swirls, “blue-edge”,
“yellow-center’” and other objectionable irregularities
are eliminated.

0

Tung-Sol pin-point-focused electron gun assures
a steady, brilliant picture—free from alternate fading
and overlighting. Tung-Sol’s exacting standards of

quality control, manufacture and testing further guar- MAGIC-MIRROR ALUMINIZED  RESULT—Pronounced increase in
antee the high uniformity and maximum performance TUBE — Aluminized reflector contrast to make a bright, clear,
of the “Magic-Mirror”” TV Picture Tube allows electron beam through. more realistic picture.
8 ) ) - ' Blocks wasted light from backing
For further derails, inclucing Tung-Sol's sales up into tube, Reflects a// the light
2ids and advertising support, call your Tung-Sol into picture.
supplier today.

TUNG-SOL ELECTRIC INC., Newark 4, N.J.

sales Offices: Atlanta, Chicago, CTolumbus, Culver City (Los Angeles), Dallas, Denver, Detroic, Montreal {Canada), Newark, Scaulc.)

Tyng-Sol makes All-Glass Sezled Beam Lamps, Miniature Lamps, Signal Flashers, Aluminized Picture Tubes, Radio, TV and
Special Putpose Electron Tubes and Semiconductor Products.

SERVICE, SEPTEMBER, 1955 ® 13



BUSS IS THE PROFIT LINE
TO HANDLE

Millions upon millions of BUSS fuses used in
home, farm and industry over the past 41 years
have firmly established BUSS as the Known brand.

This means sales are easier to make and with
never a “'comeback”.

And BUSS offers a complete line to meet all
your needs.

Be sure to get the latest information on BUSS
and FUSETRON small dimension fuses and fuse-
holders . . Write for bulletin SFB.

BUSSMANN MFG. CO. [FEEBTRIII o uccram s Co. |
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. - Against loss of

Customer Satisfaction

To make sure of proper operation under all service con-
ditions — every BUSS fuse normally used by the Electronic
Industries is tested in a sensitive electronic device. Any
fuse not correctly calibrated, properly constructed and right
in all physical dimensions is automatically rejected.

That's why BUSS fuses won’t blow when trouble doesn’t
exist. Useless shutdowns caused by poor quality fuses
blowing needlessly are not only irritating to customers
— but customers’ confidence in your product or service
could be jolted.

However, when there is an electrical fault BUSS fuses
open to prevent further damage to equipment — saving
users the expense of replacing needlessly damaged parts.

When you standardize on BUSS fuses, you are doubly
safe.
MAKERS OF A COMPLETE LINE OF FUSES FOR
HOME, FARM, COMMERCIAL, ELECTRONIC,
AUTOMOTIVE AND INDUSTRIAL USE.

$-955

University at Je"ersonw St. Louis 7, Mo.
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PHASE MEASUREMENTS

Model 983 is a high gain, wideband Oscilloscope designed to accurately
reproduce waveforms comprising a wide band of frequencies. High sen-
sitivity of 15 millivolts per inch RMS makes this “scope ideal for—
SETTING RESONANT TRAPS...SIGNAL TRACING IN LOW
LEVEL STAGES...AS A GENERAL NULL INDICATOR... for
PHASE CHARACTERISTIC MEASUREMENT IN INDUSTRIAL
APPLICATIONS...and for SWEEP FREQUENCY VISUAL ANALYSIS.

The ’scope contains identical vertical and horizontal push-pull amplifiers

with a choice of AC or DC coupling without affecting either sensitivity Phosel R bat e g Everti
or band width. Both amplifiers have compensated step attenuators and cal amplifiers, 0-50C ke-0°, to 1 me
cathode follower input. It has excellent square wave reproduction with within 2°; by internal adjustment
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The with gain controls ot max 0° phase
’scope response is essentially flat throughout the specified range of 4.5 mc shift possible on any specific fre-
and is usable to 6 mec. quency to 6 mc.
The unit has provisions for internal calibraticn, internal phased sine
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- RESPONSE CHARACTERISTIC

tal and vertical signals is casily accomplished by means of toggle switching.
Tube replacements are non critical, and etched circuitry facilitates quick
and rapid maintenance.

The Model 983 Oscilloscope is now available through local distributors.
For complete literature write WESTON Electrical Instrument Corporation,
614 Frelinghuysen Avenue, Newark 5, New Jersey.

Note flatness throughout specified
range; te 3.6 mc down 1.5 db, at 4.5
mc dowr 3 db, at 5 m¢ down 6 db.
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Everyone’s putting wn

a good word for
ALUMINIZED
PICTURE
TUBES

with
LUMILAC*

Excerpts from correspondence in Raytheon's files.

*LUMILAC — a lacquer especially blended and used exclusively
by Raytheon — is the secret af the superiority of Raytheon
Aluminized Picture Tubes. It produces a smooth unbroken surface for
. the pure aluminum coating, yet leaves no gas-producing residves
which could impair cathode emission and shorten tube life.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:
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Color TV Breaks Through

Wit a 500 per cent increase in color program-
ming on tap for this fall and winter, providing
nearly fifteen hours of day and nighttime shows
every week, and large-screen simplified receivers
available for viewing, color TV no longer has to
fret about acceptance. The barrier has been
broken and from now on color will really move.

SErvICE has already begun to record the out-
standing technical progress achieved by industry,

in exclusive reports on big-picture chassis and
their unusual circuitry. In July, the first analysis
and circuit of a 21-inch color job appeared. In this
issue, there’s another front-line color story; the
first field report and complete schematic of a new
21-inch receiver now being made in the mid-west.
And in the months to come, we'll be publishing
more exclusives on the latest developments in
color receiver and instrumentation design.
Watch for these color specials in SErvICE!

Components Take On A New Look

Tue TREND to automatic radio and TV chassis
assembly, featuring the use of compact printed-
circuit boards with limited spacing between leads,
has brought about the design of a brand new
family of components, that are not only smaller
than we've ever worked with, but radically differ-
ent in general design.

Service Men will now find miniaturized trans-
formers and coils with mountings that not only
mechanically support them, but also provide the
necessary electrical contacts. And also on deck
are capacitors with both leads coming out at one
end to allow vertical mounting, thus conserving
space and reducing the distance between mount-
ing holes to facilitate plated wiring. Even tube
sockets have been altered. In some instances,
sockets have been mounted on pins and inserted
into holes similar to the other components; this
has been done to allow placement of the tubes
on the same side of the board. In one TV chassis,
sockets with spring-type tabs for mounting have
appeared. Here well find sockets pushed into
large-mounting holes in the printed board to make
contact with wiring surfaces plated at the edges
of the holes, thus allowing mounting of the tubes
from the soldered side of the board.

Variable controls with a number of mounting
and physical variations have also been devised.
Wiring holes are no longer necessary in the lugs
of the component; all Tugs have been grouped
together to extend to the same plane, so that
wiring can be kept flat.

These changes, which represent quite a de-
parture from the conventional, have, of course,
affected standard repair practices. In view of the

In this issue you'll find the first circuit report on new
TV portables using plated chassis and a number of the
new-look cemponents described in this editorial.

small distances between wiring and component
leads, soldering has become a particularly delicate
operation. Heating now must be confined mainly
to the component itself, with as little soldering
as possible directly to the plated surfaces. And
low-temperature-melting solder of the 60-tin 40-
lead type must be used.

Field reports have disclosed that the best way
to replace defective plated-board components is
to simply cut them out, and then solder in new
units using a low-heat small-tip area iron.

A number of other precautions must also be
observed in servicing small-component plated
chassis. Isolation transformers are a must here
to protect against shocks. And one must be careful
to avoid repairing when chassis are on a metal
bench or surface. It’s also necessary to watch out
for arm-to-arm shocks, since usually both hands
holding test prods must be used to check contacts;
clips cannot be used because they are difficult to
attach to the pc leads or components.

A number of special tools have been found
handy in repairing pc sets, such as hollow-shaft
nut drivers. They are available in sizes to fit
volume control and variable capacitor shaft
mounting nuts; pliers or wrenches can’t be used
here, because the nuts are next to the plated
boards and a number of small components will
also be found in the way.

There are about two-million tiny-part plated
sets already in circulation. And another million
are scheduled to hit the field before the year is
out. Thus, what was, not too long ago, just a small
market affair, has boomed and become a major
factor in industry.

To the Service Man, the plated-board receivers,
with the new-look components, now represent a
sound, expanding activity that will mean more
servicing business.—L.W.

SERVICE, SEPTEMBER, 1955 ¢ |7



IN our city! there are forty-two rec-
ognized fulltime independent service
organizations. Most of these, like our
own, are two-man shops. A few, who
deal exclusively in television service,
are one-man operations, whereas only
three employ over three Service Men.

Muany of the service shops deal ex-
clusively in repair, leaving receiver
sales entirely up to the department
and appliance stores. By the same
token, department and appliance
stores have found that it is not profit-
able to maintain their own service
departments, and accordingly farm
out their service work to the inde-
pendents; every large store in our
city has adopted this policy. Depart-

ment stores have split views on how
far they should go in advertising this
fact. Most say they have a service
department for warranty work; ac-
tually they use the independents or
factory depots. Beyond that the stores
explain that extra service is con-
tracted. Due to the large volume of
transient business handled by the de-
partment stores, the independent
shops engaged in dealer servicing are
kept extremely busy. Store customers
are usually told that an independent
is handling the store’s service and re-
quested to follow through directly

Jamestown, N. Y.; population, 45,000
trading area over 100,000.

Wi SMITH 77
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The Independent

Jamestown,

A Field Report

(Left)

Norm Smith checking tubes in the home, the only

operation performed in the field by his shop.

with the shop. All payments for such
service are made to the independent.

In the larger cities distance, traffic
congestion, and a host of other reasons
usually make it more desirable to
service as much as possible in the
home. We do not have these prob-
lems and since complex chassis re-
pair in the home often becomes a
chore, involves disruption of the room
and irritates the customer, we relegate
all work, beyond tube testing and
chassis cleaning, to the shop. This
has become an accepted policy by all
the Service Men in this area.

The local association’s efforts have
made service rates almost a standard
in Jamestown. Several trial and error
svstems have been discarded in favor
of a flat rate charge for both house
calls and bench work. The hourly
rate was not found to be a practical
base for charges; most set owners ob-
jected to the costs built up this way.
Extensive field studies reveuled that
the problem could be solved by
adopting a series of flat-rute charges.
Bench work centers on a $15.00 labor
churge. House calls have been leveled
at $5.00, with a $3.50 minimum on
the rapid and very minor repairs.

Individual service shops are to be
found in all parts of the city, includ-
ing both the business and residential
areas. Most of them are about the
size of the neighborhood corner gro-
cery store, with a larger service area
than their store front.

Our shop is rather unique in its
deviation Irom the usual service set-

(Left)

Removing chassis from truck inside garage of service

shop entrance.



Service Man In

New York

by George Carison

(Right)

George Carlson at the portable test bench. At right

is the radio test bench.

up. We ure associated with an ap-
pliance store, in a downtown parking
garage, and the shop is located inside
the garage, providing easy accessibil-
ity for loading and unloading. The
arrangement also permits inside park-
ing for our customers.

Although we are basically a service
operation, we do carry a line of TV
sets. But since we do not have our
own store front, the receivers are dis-
plaved in the window of the appli-
ance store we share, and sold on
their floor. The appliance store does
not have a TV line, and thus the dis-
play-sales arrangement works out very
well.

Quite often we are both outside
on calls; then our telephone traffic
is cared for on an extension in the
appliance store.

Service Versatility

Norm Smith, who has been in the
service business for 29 years, has not
limited his scope of business to TV
and radio. Record players, hi-fi instal-
lations, public-address and intercom
systems, electronic door openers, and
permanent public building sound sys-
tems are serviced in our shop.

We also maintain the sound instal-
lations for a number of public schools
of Chautauqua County.

Our shop also services all of the
radios, record players and motion pic-
ture projectors in the city’s schools.

Our’s is a progressive industrial city
and its many factories are dependent
on service shops for the maintenance

(Right)

View of shop, showing TV service bench at right and
Larger parts
and TV antennas are located under bhench.

tube and component stock over bench.

of their sound equipment. Although
most of the plants employ their own
maintenance crews, their sound serv-
icing goes no further than tube test-
ing and minor repairs. Accordingly
this offers us another source of busi-
ness.

Assembly Line Setup

Our immediate service area is sef
up to handle repairs in an assernbly-
line fashion. In a typical assignment
the truck is backed right up to the
service door, just a few feet from the
receiving bench, which is ten feet
long. Immediately adjeining it is a
TV work bench, extending a distance
of fifteen feet. On this section we

WWWamericanradiohistons..com

can service as many as four sets at
one time. To provide us with maxi-
mum bench freedom, we have mount-
ed our instruments on a separate and
movable test bench.

This techuique enaliles us to trans-
fer anv piece of equipment to what-
ever service area we desire, without
having te carrv any heavy gear
aroundl.

Tube and narts are stocked over
the test bench wund are readily acces-
sible. Muanuals and other service data
are shelved to the left of the bench
within easv reach.

Notwithstanding some of the spe-
cial features we've incorporated into

{Continued on page 77)

SERVICE, SEPTEMBER, 1955 ¢ 19



T DEvELOrakNT of a portable TV
set-has always intrigued electronic de-

sign engineers. Unfortunately, be-
cause of tube and component limita-
tions, circuit complications, and
cabinetry restrictions, the evolution
of carrv-type receivers always bogged
down.

Recently, however, the balky prob-
lem was whipped bv adopting new
concepts in tube and component de-
sign, vertical - chussis  construction
using plated boards, and streamlined
circuitry tailored for the job, with
such features as retrace blanking,
area attenuator switch and 41-mc if
amplifiers. These advancements have
been included in a new line of TV
portables.

Basic Chassis

The circuit of the basic chassis de-
veloped for these models is shown in
Fig. 1 (p. 23). A two-tube pentode
tvpe rf tuner was designed for the
input circuit, with a 3BC5 as the sf
amplifier. This tube has age bias con-
trol fed to it from a clipper circuit
maintaining its level of operation.
The amplified signal is passed to a
converter, one-half of a 5X8, where
it is mixed with the signal produced
by the local oscillator, the other half
of the 5X8. A resultant 40-mc beat
signal becomes the if signal for the
set. This signal is fed through a link
of the if amplifier system consisting

'G.E. M series; models 14T007, 14T008,
147009 and 14T009, & clock portable.

20 * SERVICE, SEPTEMBER, 1955

of two stagger-tuned stages of ampli-
fication, bifilar coupled. The first of
these two stages is also controlled by
the age voltage derived from the
clipper.

The output of the if system is ca-
pacity coupled to a video detector, a
ING4 diode, and the detected signal
fed directly to the video amplifier,
one-half of a 6AUS.

From the plate of the video ampli-
fier, three separate signals are picked
off; one feeds the audio system, one
to the sync system and one passes
through suitable compensation and a
4.5-mc fixed trap to become the driv-
ing signal for the picture tube.

The audio system consists of con-
ventional FM circuitry. The 4.5-mc
is trapped out of the amplified com-
posite signal of the video amplifier.
This passes on to an audio limiter and
amplifier stage, one-half of a 5ANS,
and then a ratio-detector stage, one-
half of a 3T8. The detected audio is
first amplified by half of a 5T8 tri-
ode, and then by the audio output
tube, 12CA5, which drives the loud-
speaker.

The positive going composite sig-
nal, fed to the sync clipper, is stripped
of video information, to supply neg-
ative sync information to the vertical
and horizontal sync systems. The
clipper is also used to provide nega-
tive bias for age, supplied to the rf
and if amplifiers.

For the vertical sync system the
stripped sync from the plate of the
clipper is first integrated to form the
vertical pulse. This controls the fre-

(Left)

Removing portable TV vertical chassis from its
housing for checking of the smali components
which face the front of the cabinet.

(Right)

Portable TV chassis set up for bench service,
with a SAXP4 installed in picture tube socket
to facilitate to p nts.
foreground

Tools in

include scribe or soldering aid,

long-nose pliers, diagonal cutters with long
jaws, and low-heat small-tip soldering iron.

quency of the combination 12BH7A
vertical oscillator-output stage. Out-
put from this stage is fed to the yoke
to drive the vertical-deflection coils.
A pulse from the vertical output is
fed to the grid of the picture tube
to act as blanking for removing un-
desirable retrace lines at high levels
of brightness setting.

Hovrizontal System

The horizontal system compares
the phase of the pulse from the clip-
per, with a pulse from the horizontal
output transformer in a 5ANS phase-
detector circuit. The resultant differ-
ential voltage is used to correct the
frequency of the horizontal multi-
vibrator. The output of this multi-
vibrator fires the horizontal output
amplifier, which, in turn feeds the
horizontal output transformer energy,
to be supplied to the horizontal wind-
ings of the voke. The output trans-
former also supplies energy to the hv
rectifier, supplying high dc to the pic-
ture tube, and a damper from which
a boosted B+ is obtained.

VHF and UHF Tuners

The vhf tuner has provision for uhf
reception. By switching to the uhf
position on the selector, the vhf tuner
becomes an if amplifier for the out-

tBused on information prepared by
the Technical Publication Group, Radio
and Television Department, General
Electrie Company.



Portables

Complete Analysis of G.E. 13-Tube
14-Inch Models Featuring Vertical
Chassis and Plated - Circuit Board
Construction} . . . See page 23 for

the Schematic of the Receiver’'s Main

Chassis

put signals of the ulif tuner. The
local oscillator of the vhf tuner is
cut off and voltages switched to the
uhf tuner to place it into operation.

Signals received at the antenna are
transferred from the transmission
line by a balanced antenna-matching
transformer which also contains a Far-
aday shield. The balanced primary
and Faraday shield act to cancel un-
desirable signals, such as rf interfer-
ence or noise picked up by the trans-
mission line. The secondary of this
transformer has been designed with
two taps; one for channels 2-6 and
one for channels 7-13.

Connected to the low band tap is
a 43-mc if trap (L..). This trap has
been designed to attenuate further if
frequency interfering signals which
mostly affect low-channel operation.

The secondary of the transformer
is tied to the grid of the 3CB5 sf
amplifier tube, through a set of coils
selected by tuner switching. As
the frequency of channel number de-
creases, additional inductance is add-
ed by the rf-coil switch. This change
of inductance, along with the dis-
tributed circuit capacity and the ca-
pacity of the tube, form a resonant
input circuit. The rf amplifier grid
is also fed negative voltage from the
age circuit of the receiver to control
its output.

The output of the rf amplifier is
coupled to the input of the converter,
through instage coupling drcuits,
made up of the rf amplifier plate
coils, converter grid coils and the 2.7-
mmfd, 150-mmfd and .91-mfd

capacitors (Cis, Ciyo and C,.). Es-
sentially the energy is capacity coup-
led, thus improving the bandwidth
response of the lower channels over
previcus inductive methods. A high-
band coupling strap, combined with
a capacitor, achieve the necessary
high-band coupling.

Coupling is not controlled by mutu-
al inductance of the interstage coils.
Therefore, coupling may be changed
only by a small gimmick capacitor, 12
mmfd (C..), between the interstage
coils.

Pentode Tuner

At the forward section of the tuner
is the oscillator section; a modified
Colpitts circuit with its plate coils at
the front of the tuner to facilitate cen-
tering of the fine tuning range by indi-
vidual channel adjustment. While only
channels 4, 6, 8, 11 and 18 are ad-
justable, a compromise overall can
affectively be accomplished. Fine
tuning is achieved by varying the ca-
pacity of the fine tuning capacitor in
the regular two-plate tuning capaci-
tor method. The oscillator signal is
capacity coupled to the grid of the
converter tube.

The signals coupled to the grid
of the converter are mixed, and the
difference in frequency becomes the
if frequency pass-band of the re-
ceiver. The output of the converter
is coupled to the if amplifier through
a low-impedance cable; therefore the
plate circuit contains a pi network
which provides the impedance step
down. A plate tank coil (L) be-

WAAMW-a R erieanradieohistor—cor

by

WYN MARTIN

comes the input adjustient tor cen-
tering the if frequency response to
the if system.

The if output coil (L..) in the
screen of the converter acts as a
regeneration control and is adjusted
on channel 13 to shape the band-
width of the output response curve.

The IF and Detector System

The output of the tuner is coupled
into a link secondary or grid tuning
coil (Lss). This chassis has no traps
at the input of the if. Two pentode
(8CB6) tube circuits comprise the if
system amplifiers and are bifilar coup-
led by the first if plate transformer.
The detector is capacity coupled to
the plate of the last if, which is tuned
by a shunt plate-load coil (Li;,). The
output of the detector is negative-
polarity composite information and is
loaded by approximately 3300 ohms.
Reference voltage for the agec system
is taken at the top of the diode load.
Tuning of the if response may be
made while the chassis is mounted
in the cabinet with the use of a hex-
agon alignment tool.

Video Amp and Picture Tube

The output of the diode detector
is coupled through peaking circuits
and a .047-mfd capacitor (Ciw) di-
rectly to the grid of a 6AUS8 video
amplifier. This amplifier is a pentode
with the contrast control in the cath-
ode. Grid bias is increased by con.
necting the grid resistor back to a
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voltage-divider network in the grid
of the horizontal output tube.

Amplified positive polarity compos-
ite video will be found at the plate
of the video amplifier, where the sig-
nal is divided up into three loads;
the audio, the sync and the video
signal to the picture tube. A series-
peaking choke and load resistor form
the plate load circuit.

A series choke, bypassed with an
8-mmfd capacitor (C.) and then
coupled through a .1 mfd coupling
capacitor (C,e) feeds the cathode
of the picture tube with the positive
video driving signal. A 120-uli series
choke (L) and its parallel 8-mmfd
capacitor act as a fixed 4.5-mc irap.
The catode bias of the picture tube
is also controlled by 200,000-0hin
brightness control.

An electrostatic-focus picture tube
is used, with pin 6 connected to the
focus electrode. This allows the use
of a focus jumper which can be re-
arranged to connect pin 6 to 2 or
to 10, cither to the grid (pin 2) at
approximate ground potential, or the
screen (pin I0) at boost potential.
Both connections should be tried to
determine which connection effective-
ly gives best focus. Vertical blank-
ing is introduced by feeding a pulse
to the grid of the picture tube from
the vertical output transformer.

The Audio System

The audio signal is capacity coup-
led from the plate of the video amp-
lifier and a trap (L) to the grid
circuit of the audio if amplifier and
limiter. The output of this tube is
coupled to the ratio-detector trans-
former primary. The ratio-detector is
a common unbalanced circuit using
dual diodes of a 3T8. The output
of this detector is passed through a
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(Left)
Brushing off solder on
a printed-circuit board
with a stiff wire brush
after joint has been
heated. One must be
careful not to brush
solder on to other com-
ponents or between
plated leads which

would short.

suitable compensating network and a
500,000-ohm volume control (R.s) o
a conventional triode audio amplifier.
The output of this amplifier is used
to drive the audio output amplifier,
12CA5, which in turn, supplies the
energy to the output transformer and
lcudspeaker.

The system has been designed for
maximum rejection of 4.5-mc buzz
by the use of properly balanced audio
detector transformer windings. Buzz
should be at a minimum on normally
received signals; however, an exces-
sively strong station may overload the
receiver and cause considerable buzz.
An attenuator