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THIS NEW

100 WATT
Quick Fot"

i

—

SOLDERING GUN by@

THEY ALL SAY

This lowest priced electronic soldering gun on record has other exclusive features

that would make it preferred regardless of price.

® |1's smaller, slimmer, more compact — beautifully balanced — handy as your hand.

It's lighter — weighs only 19 ounces. Doesn’t tire you.
Heats in 3 seconds on ordinary 110-120 Volt AC, 60 cycle.

®

[

O Cools quickly too when trigger is released.

® Has automatic spotlight that's focused on the tip.
o

Has long reach, long life soldering tips that are replaceable and interchangeable with

hot-cutting or flat iron finish-repair tips.

And only
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@ Sturdy, ebony black plastic handle and housing are heat and impact resistant.
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)ERING REQUIREMENTS

OTHER POWER TOOL LEADERS

-

< =@ SPEED
i—!\ﬂ‘_ 3% POWER DRILL

1000-3000 RPM as needed, on 120

Volt AC/DC. Speed change quick,
positive. Provides just the right

29 15T
s
speeds for different |Ob$. Geared

Jacobs chuck. All you need in an electric drill in this
1 tool. With attachments — it is a whole work shop.

:&UL"-
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. $2995

8 SAWS IN 1
. POWER SAW

Has no equal. Cuts almost onything
smoothly, swiftly —2 x 4's in sec-
onds, %2'‘ steel, plastics, conduits.
Cuts circles, scrolls, dovetails,
straight lines or angles. Makes own starting holes.
Blows sawdust off guide lines. 3 blades, coorse, me-
dium, fine. Operates on 110-120 Volt AC. /DC.

Jim PRODUCTS, INC. ;:0s nortnwesT HIGHWAY, cHIcaGO 31, ILL.

(Export sales, Scheel International, Inc., Chicage)
ALl WEN PRODUCTS ARE SUPERBLY MADE — U.L. APPROVED — FULLY GUARANTEED
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Electronic ‘l'uhes :':v or Hi-Fi, Amplifie

Ly ects Electronic Tube . uble or Hrip
“)W ENJOY o o o HousehO’d E’eCfﬂCl'y @ p::; ::heAruéle;!rOm;VEgulrr:eer‘}Lb‘:/' I do
1 H ube life including ety
tywhere!... Anytime!...in your own '  me——
uto Ka
CAR’ Boat or Plane ! for both Auto Radio and two-way communication recei

ing sets; featuring Ceramic Stack Spacers for long

INSTALLATION! . . . MOST MODELS JUST PLUG INTO e
CIGARETTE LIGHTER RECEPTACLE!

Portable BATTERY CHARGERS

\ TR : w G e Cor, oy, serege bottery fuly charged righ
: ; 3 -5 \ | ue oat, or Plane! A s
. _ = v ( \ necessity—makes motor starting easy! Herags el
[ { \ KY ,\l
— —— o Iyt S N ——
Universal Plug-inType Electronic Tube
-1 o Portable SHAV-PAKS

PROTECTORS

DOUBLE OR TRIPLE THE LIFE
gF""' ALL TYPES OF ELECTRONIC
TUBES, INCLUDING TV PICTURE

| TUBE.

INVERTERS * INVERTERS * MIGHTY MIDGET
INVERTERS

ATR Electronic
Tube Protectors
are avallable in
two models; auto-
matic  in  opera.
tion, for use with
any eclectronie

Operates Standard A.C.

@ 9 DICTATING MACHINE §l equipment having
wrates Standard A.C. + Small Radlos ¢ s Operates Sh"da'r‘d A.c. -npu= v;at‘;age“o'
R EILECORDERS M 'E‘le::{r‘?cmsav!:vr:rs ¢ z':élﬁli"g;c.r‘?' 5 Keep Clean-Shavea! Plugs into égge oprote‘cv:ed'
: ?tll.l‘\' Machines S Neaﬂng Pads, etc. e Small Record Players Cigarctte Lighter Receptacle. closed in metal
fips 2 MODEL y o Electric Shavers, ctc, Keep in Glove Compartment case for rugged onsth et iont and tong
i Address systems SRME (6 yotts) 60 MODELS OB e oL andaLaiiCs lite
£irie_Shave to 80 watts. Ship. } 6-DME (6 volts) 30 to e ELEC grc SH N S
Rird Pl\yeu ping welight 12 lbs. 40 watts, Shlpplng e Small anung ev-t:e_r . ixs' MOD
ixers DEALER NET PRICE $30.00 weight s ] (oMNCanS, I i e Mogel 300 (Floor Model), as illustrated
Emergency Lighting List Price. .$45.00 EEI:L'E’R NETQI;;ICE $13.30 Moﬂgélcs- or Plane abovv.;“ 2ul C. Shipping
<RM 1 ] is rice . .S weig
usc (6 volts) 125 t“cio" t'o (Gao2 J‘ZJI’ 6C-DME (6/12 volts) 6-SPB (6 volts) 1S DEALER NET PRICE....... $4.63
50 watts., Ship- sh-ppmg weight 12 30 to 40 watts, smp :;;m 21 5"'99'"9 List Price $8.95
" ping weight 5
Lo B FrICE g50.97 DEALER NET PRICE $33.00 DEALER NE‘I;;;I%E sis.e7 | f.fe‘“pz’.‘c."n :glgﬁ ses3 J Mon.::‘:(_"zs”s i
s List Price..549.5 0 rice, . 8 . N
-'h:"l“::ez volstf)f;éo 12T-RME (12 volts) 90 12-DME (12 volts) 40 12-SPB (12 voits) 15 :el%'m 5 ';!;DDIHG
75 wam. smp n; 125 watts, Shlp to S0 srl'::' ls fo- , ::.:;:1: 2ISh-v»-n«J PERLER NET
weight ping weight 12 ping welg PRICE
€ $59.97 DEALER NET PRICE $28.33 DEALER NET rlucz $13.30 DEALER NET Pmc: $6.63
¢ Lv’ErTcLIETw;;':, List Price. .S List Price..519.9 ¢ List Price $9.9 | Cletinnce S3.85
L ==

“A” Baﬂery Auto-Radio
ELIMINATOR VIBRATORS

For Demonstrating
and Testing Auto
Radios—
TRANSISTOR
or YIBRATOR |
OPERATED!  {

pesu ned for test.

Auto Plug-in Home-type

Portable
BATTERY CHARGERS

NO INSTALLATION . . . JUST PLUG INTO
CIGARETTE LIGHTER RECEPTACLE!

KEEPS CAR BATTERY FULLY CHARGED IN YOUR
OWN GARAGE! NEEDED MORE NOW THAN EVER

ed foratesty BEFORE—_MAKES MOTOR STARTING EASY!
? A oar “‘ '“ OPERATES DIRECTLY FROM STANDARD 110
Rmup|pa ratus on VOLTS A.C. CURRENT,
Lines—Equipped
with ;ul! \:vr.ne . it ATH uTodRadie Vi MODELS
. over {1 adio ra-
Redtifers mlioe tors are best! + . . And features Go- A—12CA4 (3 amp.) 12 volts DEALER NET PRICE $11.96
ing nolseless, in- ramic Stack Spacers—Instant Start- Shipping weight § Ibs. List Price $15
ter'e:ence ;rec ;nq‘—L:‘rg(; O‘:l‘;u;edd'l'ul:g'(en (E‘on; C—12CAS ® ¢ 7
operation and ex- acts—Perforate eed—plus Highes —12CA amp.) 12 volts DEALER NET PRICE $17.96
a‘;smfeli;'.:':lny,"'e :;f;lsloﬂ Construction and Workman. Shipping weight 7 Ibs. List Price $23.95
MAY ALSO BE USED AS There is an ATR VIBRATOR for every E—12CA10 (10 amp) 12 volts ~ DEALER NET PRICE 524.11
A BATTERY CHARGER Ask vour distributor for Shipping weight 9 Ibs List Price $32.95
ILs ATR's Low Priced type
MELIF 6 volts at 10 amps. 1400, 6 volts 4-prong Vi- t B—612CA4 (4 amp.) 6,12 volts DEALER NET PRICE Sll 21
d12 von. .n 6 amps. Shipping brator, and 1843, 12 volts ) Shipping weight 6 Ibs List Price $18.
Yight 22 3-prong or 1840, 12 volts 1
HiLER NET eRice $42.95 Siarong. s‘{_-;;;;‘;.;, THE D—612CA6 (6 amp.) 6/12 volts  DEALER NET.PRICE $20,96
206017 6 volts at 20 amps. Shipping welght 8 ibs List Price $27.95
e o e ehipelng FREE wiitg tor ATA F—612CAL0 (10 amp.)6/12 volts  OEALER NET PRICE $ 27,71
re 8- Vibrator Fi (10 amp.) 6/12 volts g .
DILER NET PRICE $59.95 foay it o OE Ve ! Shipping weight 10 Ibs List Price. .. $36.95
...| =
FOR THE NAME OF YOUR NEAREST ATR ELECTRONIC PARTS DISTRIBUTOR, PLEASE AMERICAN TeLevision & Rapio Co.
COMMUNICATE WITH YOUR NEAREST ATR REPRESE Quality Products Since 1931
T AT EPRESENTATIVE LISTED BELOW. SAINT PAUL 1, MINNESOTA—U, S. A,
‘1 ATIVES: MO.; Werriv F. Teyler Co, P, O, Bon 111, Torritery: Uppar M. V., e i s e e e e e e . —— — — ———— — — — o
W A& 1 Co.. I837 W, Plee 54
AR o ma e 4.,’:.",‘;:‘::"‘:\.,‘:“ S QU101 Jehe O Oluan, 1601 Shaber Blva., AMERICAN TELEVISION & RADIO CO.
) ne 1. 5
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f sawnpal (lumh e i M.h.nlu l Trumbull; Ps.) 5. C.; 'I’onn j Jeftersen. Mehening & Trumbui. Gentl . 3
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the specs are the proof. ..

the BEST BUYS are (ZI[H"L

for COLOR & Monochrome TV servicing

. "COLOR

and Monochrome
DCto SMCLAB & TV
5" 0SCILLOSCOPE

=460

Factory-wired 312950

and tested

Also available as kit $7995

o Features OC Amplifiers!

Flat from DC-4.6 mc, usable to 10 me. VERT.
AMPL.: sens. 26 rms mv/in; input Z 3 megs;
direct_-coupled & push-pull thruout: K-follower
coupling bet. stages; 4-step freq-compensated
attenuator up to 1000:1. SWEEP: perfectly
linear 10 cps-100 ke (ext. cap. for range to 1
cps) ; pre-set TV V & H positions; auto. sync.
ampl. & lim. PLUS: direct or cap. coupling;
bal. or unbal. inputs; edge-lit engraved lucite
graph screen; dimmer; filter; bezel fits std
photo equipt. High intensity trace CRT. 0.06 usec
rise time. Push-pull hor. ampl., flat to 400 ke,
sens. 0.6 rms mv/in. Built-in volt. calib. Z-axis
mod. Sawtooth & 60 cps outputs. Astig. control.
Retrace blanking. Phasing control.

r S
e NEW v
CE oW swiep GENERATOR.
e & @

& MARKER

== e - 368

B kR oricics '19

LLaSd = Also available $6995
as kit 5

Entirely electronic sweep circuit (no mechani.
cal devices) with accurately biased increductor
for excellent linearity. Extremely flat RF out-
put; new AGC circuit automatically adjusts osc.
for max. output on each band with min. ampl.
variations. Exceptional tuning accuracy : edge-lit
hairlines eliminate parallax. Swept Osc. Range
3-216 mc in 5 fund. bands. Variable Marker
Range 2-76 mc in 3 fund. bands; 60-226 mc on
harmonic band. 4.5 mc Xtal Marker Osc., xtal
supplied. Ext. Marker provision. Sweep Width
0-3 mec lowest max. deviation to 0-30 mc highest
max. dev. 2-way blanking. Narrow range phas-
ing. Attenuators: Marker Size, RF Fine, RF
Coarse (4-step decade). Cables: output, 'scope
horiz., 'scope verticali.

NEW DYNAMIC
\ " CONDUCTANCE
» 9 Tube &

Transistor Tester
=666

and tested

as kit
COMPLETE with steel cover and handle.

SPEED, ease, unexcelled accuracy & thorough-
ness. Tests all receiving tubes (and picture
tubes with adapter). Composite indication of Gm,
Gp & peak emission. Simultaneous sel. of any 1
of 4 combinations of 3 plate voltages, 3 screen
voltages, 3 ranges of continuously variable grid
voltage (with 59 accurate pot). New series-
string voltages: for 600, 4560, 300 ma types.
Sensitive 200 ua meter. 5 ranges meter sensi-
tivity (19 shunts & 5% pot). 10 SIX-position
lever switches: free-point connection of each
tube pin. 10 pushbuttons: rapid insert of any
tube element in leakage test circuit & speedy
sel. of individual sections of multi-section tubes
in merit tests. Direct-reading of inter-element
leakage in ohms. New gear-driven rollchart.
Checks n-p-n & p-n-p transistors: separate
meter readings of collector leakage current &
Beta using internal de power supply.

CRA Adapter $4.50

Factory-wired sl 0995
Al ifabl
[{] avla able 56995

See the 50 EICO modcls IN

STOCK at your neighbor-  Prices 5%
hood distributor. Write for higher on
FREE Cataloz .3 West Coast

Qm” 33-00 Northern Bivd.,
L.I.C. 1, N. Y.
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Big power

in a small model

Centralab

Wirewound
Radiohms«e

Get off to a fast start with Centralab Model
WW and WN Wirewound controls. They sport
5 watts power in a 2-watt size chassis—in short
or long shaft styles. Now one small size takes
care of 2, 3, 4 and 5 watt replacements in tv,
hi-fi, home and auto radio sets. You really cut
inventory and save time with these versatile
Radiohm ® controls.

And don’t forget—you can race off to still more
profits when you use Centralab Wirewounds in
their many industrial applications.

Ask your Centralab distributor for your free
copy of Centralab’s Catalog 30, giving full details
about these and other top quality Centralab
components.

| & 934C E. KEEFE AVE.

B-5823 ® ,

SWITCHES - PACKAGED ELECTRONIC CIRCUITS « CERAMIC CAPACITORS
SEMI-CONDUCTOR PRODUCTS

CONTROLS - ENGINEERED CERAMICS -

A DIVISION OF GLOBE-UNION, INC.
« MILWAUKEE 1, WIS

In Canada® 804 Mt. Pleasant Rd. « Toronto, Ontario
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FusE""]n
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Sy 2oke

Faulty fuses can cause trouble
for you and your customers by
failing to protect — or by blowing
needlessly . . . but, with BUSS fuses
you can be sure of dependable pro-
tection under all service conditions.

Every BUSS fuse you sell or in-
stall is tested in a sensitive elec-
tronic device. Any fuse not correctly

calibrated, properly constructed and -

right in all physical dimensions is
automatically rejected.

BUSS fuses are made to protect=not to blow, needlessly

$-358
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That’s why BUSS fuses provide
maximum protection against dam-
age due to electrical faults. Users
are safeguarded against unneces-
sary repair bills, — and your
reputation for quality and service
is protected.

Equally important, BUSS fuses
eliminate needless blows that irri-
tate users and require adjustments
or call-backs on the part of sales
and service organizations.

BUSS FUSES help you avoid
adjustments and call-backs.

Protect yourself against faulty
fuses causing trouble by relying on
BUSS fuses. To meet service needs,
there is a complete line of BUSS
fuses available.

For more information on the com-
plete line of BUSS and FUSETRON
Small Dimension Fuses and Fuse-
holders . . . Write for bulletin SFB.
Bussmann Mfg. Division McGraw-
Edison Co. University at Jefferson,
St. Louis 7, Mo.

P fY

MAKERS OF A COMPLETE
LINE OF FUSES FOR
TRUSTWORTNY NAMIS IN HOME), FARK, COMMEH;
sucraicat reotscion  C1AL: ELECTRONIC, AUTO-

MOTIVE AND INDUSTRIAL

W use.




NEW WINEGARD @Bﬂmﬂlm TV ANTENNA!

/. are making the antenna business
easier, more profitable

MODEL 504: All-channel, high
performonce, 7-element fringe area
antenna. Exclusive impedance-com-
pensoted Vee driven elements ond
patented® Electro-Lens design
Eosily canverted to 13 element an-
tenno for tough reception oreas'
with Kit A,

$19.95 list

MODEL 503: Neaor fringe and
suburbon areo, all-chonnel 5-ele-
ment ontenna with new improved
Vee driven elements. Can be used
with cttachment Kits A, B, C or D.
Ideal for stacking.

MODEL 502: 4-.element with
new improved Vee driven element
design for city and-suburbon areas.
Exceptionally good reception on the
high channels . . . almost bi-direc-
tional on low channels. Higher gain

oy $14.95 list ond better ghost rejection than con-
I cials. A natural with Kit D.
$9.95 list
e /
-

4 basic Scotchman all chan-

d attachment kits—yqu can
ception and instal-

Now —with just
nel antennas and @
handle every possible re

MODEL 501: 3-clement antenna
recommended for use in place of
conicals. New VYee driven element

lation problem—simply. m

ore effectively,and

han ever before.

all you need is one
otchman antennas.
oblems, where
front to back

at lower cost t

For average installati.ons,
or a stack of the versatile Sc
And for those tough reception pr

i higher
need more gamn or 1 -
);:;lio the easy-to-use plug-in Scotchman attac

ments let you tatlor-make 21‘3 s;:eﬂ\alt,z;nt:(r)\tnaa‘tﬂ
i r requirements. bu a
SSucl(:tc)l/\?:an antennas are comp}etely factor);
sre-assembled . . . have such guahty featfu:;gs z; ;
lunbreakable TDM styrene insulators, atlgund
resisting aluminum tubing, closed element a

ends. .
b()(I)\I“(;ver before could you get such qutstatnd\llr‘:}g]
performance, adaptability and quality at s

low cost!

Get Free Gifts With $cotch Stampsl
In every Scotchman anfenna
carton, you get valuable Scotch
stamps—and they're worth plenty!
Turn them in for more antennas
or take your pick of handy
Pegboard Tool Sets of o|!\er
merchandise. Start saving
Scotch stamps todayl

Stacking Bar Kit C

Hi-Bond Boost Kit B

Instollotion Kit D

Write for Tachnical Bull-tin Nu. WSy %y0

design. Smooth forward respdnse
lobes and accurote impedonce match
on both high and low bands. Cuts
ghosts. No finer antenna for city
and suburbon .areas at this Yow

price,
$6.95 list

New Scotchman
Attachment Kits

These 4 attachment kits comb
with the basic Scotchman mod
to give you more than 30 differe
antenna combinations! They can
used to increase the gain or fro
to-back ratio of any model, st:
antennas, to increase sensitivity
mount your antennas on any t
of surface.

" =U.S..potent 2,740,149+

2 Winegard Co.




NO SGREWBALL

17A30 CHASSIS

@

ﬂ@l REASONS WHY THE
HANDCRAFTED “SERVICE SAVER”

HORIZONTAL CHASS

in Zenith TV means more satisfied customers
for Zenith Dealers and Servicemen

N WE USE

FOR SERVICEME

out Of CONSIDERA“ON

NO PRINTED CIRCUITRY

\N THE CHASSIS

21.INCH PICTURE TUBE mounted

TUBES ARE PLACED in logical air-
to chassis.

cuif sequence.

SHORT NECK 90° TUBE...no 110

NO PAPER ENCASED BYPASS
linearity or yoke problems.

CONDENSERS . . . all are plastic or
ceramic molded.

FIN-COOLED POWER TRANS-
FORMER has 185% more cooling

NO HIDDEN PARTS all are
surface.

easily replaced.
TECHNICAL CONTROLS on front
of chossis for ease of adjustment

no mirrors required.

NO PRINTED CIRCUITS . . . all con-
nections are hand soldered.

that printed €
ing dealer k‘;“;‘::is often leads to

very servic -
Every 8¢ \so cause service dé

i television €
cuitry in 2. by 2 o
o uitry 1o
cost\y7ienri:;\c"s“|§andcraf ted slan{l}:\r: S::enday in
e reater opers 1
ision means I ,
li:;e:nd fewer service headaches

ALL ALIGNMENT adjustments on
top of chassis.

PRECISION BUILT, rugged hori-
zontal chassis.

ALL CIRCUIT TUBES accessible for

NO SHORTCUTS ta impair the
service without removing the chassis.

reliability.

00 0 000
0660 00
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ONSTRUCGTION

...THATS WHY

ZENITH TV
NEEDS LESS
SERVIGE ...
IS EASIERTO
SERVICE!

QUALITY BY

WE THINK IT'S

WORTH THE EXTRA
COST AND EXTRA

CARE OF HANDCRAFTED
STANDARD CIRCUITRY
TO GET THE BEST
PERFORMANCE

AND LEAST

SERVICE HEADACHES
AND SO DO THOUSANDS
OF DEALERS WHO
WOULD SOONER

SELL CUSTOMER
SATISFACTION

THAN A PRICE TAG!

PV

the Royalty of Television®

The quality goes in before the Zenith nome goes on.

ZENITH RADIO CORPORATION

Backed by 39 yeors of leadership in rodionics exclusively. ENITN 3 .
Also mokers of Rodio, High Fidelity Instruments ond fine Hearing Aids. Chiodpa: 3, Nlingi
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Sprague Service-Aids for servicemen:

SPI:'A:UE . . . versatile CERA-MITE®* CERAMIC CAPACITORS

with handy identification tags

1000 WVDC ance, voltage, and type. No fumbling, no guessing about

5GA-S2

ratings ...

pacitors. Use them all the time. You’'ll find that they also make
excellent replacements for molded mica, ceramic tubular, and

Stock up today! Ask your distributor about
Sprague CERAMIKITS . . . they contain the
ceramic disc capacitors you need most...
they keep them in order. ..ready to use. *Trademark

. . . helpful INFORMATION on what, when, and how

m= SPRAGUE CEIIAMICI-IAIIT

TYMCAL CIRAMK CAPACTOR
AFFLCATIONS M TY

oF CERAMIC
CAPACIT ORS

Sprague’s complete ceramic capacitor line is now individually
.02 MF = 20% tagged for quick, complete identification — capacitance, toler-

you're always.sure with Sprague fagged disc ca-

paper tubular capacitors in many applications

of ceramic capacitors

Sprague offers you plenty of service information . ..
the kind you need and use everyday:

Sprague CERAMICHART: illustrates various types
of ceramic capacitors and shows where to use
them; details color codes.—FREE

Sprague "ABC’s of Ceramic Capacitors”: a compact
booklet containing basic facts on all types of
ceramic capacitors.—FREE

Sprague “T-C” Slide Rule: shows at a glance the
values of the N750 and NPO type ceramic capac-
itors to connect in parallel to equal a capacitor of
desired intermediate temperature coefficient of the
required capacitance; available from your distrib-
utor for only 15c.

Be sure you get this useful and valuable information from your Sprague distributor, today! Or write Sprague Products Co., Distributors’
Division of Sprague Electric Company, 61 Marshall Street, North Adams, Mass.

don't be vague...insist on spnnsue
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world’s largest capacitor manufacturer

T J,@**w—qﬁunqr "-"l

G NEW AND BETTER CAPACITORS FOR YOU |
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Your customers
will hear the

difference'!

Enlargement of
genvine G.E diamond
stylus (Magnified photo)

Enlargement of so-called ‘‘bargain’’
stylus (Magnified phato)

That's why

it pays to sell

and install genuine

General Electric replacement styli

When you install a so-called “bargain” stylus, you’re manufactured

precision-engineered assembly . . .

taking a chance on ruining your customers’ records. within microscopic tolerances . . . scientifically de-

Is it worth the risk? Is it worth endangering the signed to track properly for hundreds of hours
ood will you've worked so hard to build up?

Stick to General Electric and be sure! G-E re-

without audible distortion.
Your customers are now reading about them in a

placement styli are designed and built by the same
people who developed the famous General Electric
variable reluctance cartridges. They are manufac-
tured only by G.E., for G-E cariridges.

A G-E replacement stylus is a precision-built,

wide variety of top newspapers, Hi-Fi and general
magazines. Do you have enough stock to meet the
demand? General Electric Co., Specialty Electronic
Components Dept,, Section HFS3, West Genesee
Street, Auburn, N. Y.

Progress Is Ovr Most Important Product

GENERAL @3 ELECTRIC
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WESTINGHOUSE HELPS
TV SERVICEMEN
“GET A FAIR SHAKE!”

L]
\ Those are the thinos that happen |
wbeer sty goes wrong k.

| x (] < LD
[ 4

< & -

‘\ He'a 0 TV somvice denlen.
afusays
on ealf, night in

“Build Consumer Confidence” Promotion

Today most people are unaware of the buy they get in
TV and radio service. Now, Westinghouse helps you edu-
cate them with a program designed to win you friends and
influence sales! You get a complete kit free! Keystone of the

amevm I e promotion is the mailing piece shown left. It describes how
\\ - N - . gl % many hundreds of parts there are to check . . . how much
\ e e RN knowledge it takes to be a serviceman . . . equipment
P - ' costs . . . etc. It shows how TV servicemen, like doc-
\ <) I i 9 tors and lawyers, constantly study to keep up with
‘ ¢ sione ihinge fuss 10 rapate your TV advances. In addition you get window displays,
/ ol B streamers, everything you need — all free! Don’t
J DEALER IMPRINT wait, put this promotion to work for you now .

/

/ AL
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CALL YOUR WESTINGHOUSE DISTRIBUTOR

sure.ems VVESEIN ghouse

Electronic Tube Division « Elmira, New York



UNIVERSITY AND

FRED WARING

MAKE SOUND HISTORY
...and more sales for you!

creaans
0 09 0000000808000 ccee0e 0000000000 000000000000000000000000000000000000000 .

¢ University speakers were top performers on our Hi-Fi Holiday* concert tour.

“I had always dreamed of applying hi-fi techniques to our live concerts. . .
but I hadn’t thought it could be accomplished to my satisfaction. I presented the problem
to University engineers prior to launching our most recent nation-wide tour. Result?
University provided the most stirring sound I had ever heard in a concert hall, so
dynamically effective that we named our show ‘Hi-Fi Holiday.’

“‘Hi-Fi Holiday’ made sound history . . . it was sound success—and we plan to repeat the
tour. University deserves a low bow for their contribution to the success of our show
—a top performer most welcome to share the stage
with The Pennsylvanians anytime.9?

FRED WARING
*First such live stage presentation in musical and high fidelity history.

00 P P01 00000 P 000 P000000 0PSO L0000 0000 000000 000000000000000000200000000002000020000000 200000000000 0060000000000000

CASH IN ON THIS OVERWHELMING TRIBUTE TO UNIVERSITY QUALITY AND PRESTIGE

The acclaim given ‘“‘Hi-Fi Holiday” and University's could henefit from truly genuine high fidelity equipment.
sound reproduction by audiences and critics alike has The dramatic role University played in the success
reflected itself in greatly accelerated interest and sales of Fred Waring's “’Hi-Fi Holiday" coast-to-coast concert
of University hi-fi equipment for the home—everywhere! tour brought the wonder of high fidelity to the-ears of

This was the first time that live choral and instrumen- tens of thousands of Americans — many of them in
tal stage performances, under the direction of a promi- your area. When your customer *talks high fidelity”
nent maestro, demonstrated how even the “real thing" ... plan his system with University.

UNIVERSITY LOUDSPEAKERS, INC., 80 SO. KENSICO AVE., WHITE PLAINS. N. V.

m %wm@@ seunds beller oy’
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Overall view of two automatic testers high-
lights “chain belt”’ where tubes are preheated in
preparation for tap tests. Operator loading tubes
checks pins for straightness.

<4
> PL ) .*
A 4 gta4S4 gty S
, LGN CGn
—Automatic unloading of ‘“‘good’’ tubes into
cartons comes after all tests have been made and

<,
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-

"

-
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Electronic brain of the tester is designed by

Sylvania so that any tube type can be tested simply
by plugging in its proper adapter (about the size of
a pack of cigarettes).

<

“inoperatives’’ separated. Rejects are dropped to b §
conveyor belt, collected into bins, and scrapped.



Sylvania Williamsport

— where automation is at
work to keep your tube stock

free from ‘inoperatives”

SYLVANIA
< vuse

CLICTAONIC TUBE

SYLVANIA

FOR every four thousand tubes tested at Sylvania’s
plant in Williamsport, Pa., not more than one “‘in-
operative” will escape Sylvania’s automatic testing
“dragnet” or reach your shelves.

3 .- =L

Close-up of tap test position. Here each tube is auto- Like Williamsport, all major tube-finishing plants
matically tapped with 100 g (100 times gravity’s force). are equipped with automated testers designed and
Tube is tapped in two positions in two planes 90° apart—
first for opens; second for shorts.

built by Sylvania. Automation makes it possible to
test each tube individually and more efficiently for
opens, shorts, leakage and emission. As aresult, Sylvania
maintains the industry’s lowest percentage of inopera-
tives. For you this means more efficient and profitable
servicing—bothersome, time-consuming returns are
kept to an absolute minimum.

Why not try using Sylvania exclusively as many deal-
ers do? You’'ll find that’s the best way to profit from
Sylvania’s exclusive testing program.

SYLVANIA

SyLvania ErLectric Probucts INc.

_ 1740 Broadway, New York 19, N. Y.
5 ' L In Canada: Sylvania Electric (Canada) Ltd.

—Testing the tester. As a constant check on the ac- University Tower Bldg., Montreal
curacy of the automatic tester—samples from each lot
gzsted(,iare relt(ested onsimilar equipment used as a standard.
ecords are kept of all tests serving as data to feed back to
'desigr}, manufacturing, and quality-control groups. P,_‘L(l)(-;rgg:pr; . TAE-%LIEOE[LE,;GY R,AgLOEM,.STREYL.EACETri?ﬁIJ%SGY
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FI1G. 1: PLASTIC-BELT tape dictating
machine.

THE INTRODUCTION OF MAGNETIC RE-
corbInG has still further widened the
vistas for the dictating machine. With
today’s modern office dictating ma-
chine it is possible to record speech
on a belt or tape which may be re-
used thousands of times without show-
ing any noticeable wear or deteriora-
tion in performance. The principles
are the same as for ordinary tape re-
cording, except that the mechanism
of the machine is different and the
tonal reproduction range is much nar-
rower.

The earliest dictation machines
were essentially phonographs® which
used cylinders instead of discs. The
sound was picked up and concen-

Magnetic Tape

A Field Report on the Acoustical and Electronic Features of the

by HAROLD B. McKAY and LEO G. SANDS

trated by a horn on the end of a flex-
ible tube. At the other end the sound
waves were impressed on a mechan-
ism which caused the needle to em-
boss the reccrd, the impression vary-
ing in frequency and amplitude with
the applied sound. The cylinders
could be used over and over again by
shaving off the recorded material ex-
posing a shiny new surface.

Electronic dictation machines fol-
lowed the early acoustic - powered
machines; a microphone was substi-
tuted for the pickup horn and an
amplifier drove a magnetically-driven
stylus. Besides cylinders, discs—which
were easier to mail and required less
storage space—came into vogue. Both
types are still in wide use and many
of the most modern machines on the
market use tiny discs.

Although dictating machines are
fundamentally recording and play-
back devices, the usual tape recorder
or phonograph cannot be considered
as a substitute. For instance, in dictat-
ing service, the\ recorder must be
stopped and started frequently to
make sentence revisions.

In machines which follow the idea
of embossing the voice on a recording
medium as cuts from a stylus, dif-
ferent designs have been developed.

One such machine employed regular
35-mm motion picture film, but used
only the acetate base as the medium
on which a recording needle could in-
scribe a series of long tracks. This
method was essentially that of the
Edison wax method, but used a plas-
tic film base instead of wax.

Basic Method Still Used

Some machines today still use this
basic method, employing a plastic
film in the form of a wide belt a few
inches long. A series of tracks can be
inscribed on this belt, which is small
and flexible enough to be placed in

°*Thomas Edison invented his first tin-
foil record phonograph in 1877, ard his
improved wax cylinder model in 1895.
In about 1900, Poulsen produced the first
magnetic recorder; the telegraphone. Be-
cause of the shortcomings of the steel
alloys and the distortion produced by
hysterisis, the magnetic system was not
destined to come into its own until forty
years later. But the Edison wax cylinder
found immediate acceptance. The Edison
phonograph found a great application as
an office dictating machine long before it
became a widely accepted instrument of
entertainment. As early as 1903, hun-
dreds of thousands of these recorders
were in use by business establishments
throughout the country.

FlG. 2: DISC TAPE dictating machine; office (left) and
portable (right). Note separate record and playback tone
arms on portable.
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FIG. 3: PRINTED-WIRING amplifier chassis used in disc-

type dictating machines,



Dictating Machines

Latest Types Which Can Be Repaired by Service Men

FIG. 4: DICTATING - TRANSCRIBING

machine which uses a wide mylar belt

for magnetic recording. FIG. 5 (right):

BLOCK DIAGRAMS showing effective

circuitry for recording (a) and transcrib-
ing (b).

an ordinary business envelope and
mailed.

Other machines use a small plastic
disc or phonograph record which is
inscribed by a needle. Unlike the old
acoustically - operated  phonographs,
such modern record cutters use elec-
tronic amplifiers and recording heads.
Some machines employ standard 33/
rpm recording speed so that such
records may be played back on regu-
lar phonographs when the message is

°Like the Miles Walkie-Recordall.

FIG. 6: SPOOL-TYPE dictating machine

with standard tape wound on special

spools. Push buttons provide fast rewind

(extreme left), fast forward, record, play-
back and stop (extreme right).

12 5751 172 12AU7
ED——— MICROPHONE VOLTAGE
AMPLIFIER AMPLIFIER
MIKE HEAD
172 12AU7
ERASE
OSCILLATOR| 20%¢
(A)
EARPHONE
172 5751 172 5751 172 12AU7 6AK6
PRE-  |— vOLTAGE |—] vOLTAGE POWER
AMPLIFIER AMPLIFIER AMPLIFIER AMPLIFIER
HEAD SPEAKER
(B)

intended to be received orally, rather
than transcribed.

Embossed recordings of this type
have the advantage of being more
permanent in nature, at least to the
extent that they cannot be accident-
ally erased. However, this very feature
can be a disadvantage, because they
are not erasible and thus cannot be
corrected. Different methods of get-
ting around this difficulty have been
devised.

Among the other requirements of a
dictating machine is that recordings

must be indexed so that specific items
can be played back without having to
listen to unwanted recorded informa-
tion. Some machines® record on a
plastic belt and are equipped with a
sort of odometer which permits the
user to crank the belt around to any
point he wishes to play back.

Other systems use an index card
which indicates the locations of par-
ticular recordings on the medium. An
ingenious idea is incorporated in one

(Continued on page 34)

CARPHONE  JACK
! BIAS
= oos  OSCILLATOR
NFO
v2 2av7
ve 008
TN, MFD—e
Voo
——Y - §rD
L
Bt
= 3o
[

22 Owms

nr v ac

FIG. 7: SCHEMATIC of Comptometer D10AS5 dictating machine.
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Cylindrical machine at left gently vibrates glass tube
envelopes, urges them to climb inside track and aulo-
matically feed down ramp to tubulating machine.
Tubulah'ng. machine etches tube type on envelopes,
cuts glass to precise tube size, attaches exhaust tube
to -envelope to gllow creation of o perfect vacuum,

Close up of the button on which ‘tube elements are *
mounted. Fingers, left and right, move' in to swiftly
moke complicated bends which must be kept ex-
tremely precise to insure ‘proper positioning of. tube’s
elements.

This exhaust machine seals the glass envelope to the
stem of the mounted tube. Pumps then create o per-
fect vacuum in the tube, the inside ports are
“"bombed" (heated white hot) and the getter is then
flashed to allow this perfect vacuum to be retained
during life. Tubes are automatically discharged ofter
they have been tipped, then slide down a ramp to o
c'qnveyor and are carried 1o the next operation, .- *

IT'S NOT

HUMANLY

POSSIBLE

To Make RAYTHEON TUBES
AS GOOD AS THEY ARE

Here at Raytheon, we think we have the most skillful people
in the industry, yet their combined skill alone couldn’t make
Raytheon TV and Radio Tubes as good as we make them. It
takes hundreds of thousands of dollars worth of special instru-
ments and machinery as well.

Pictured are but a few of the many automatic precision ma-
chines and delicate instruments that are needed to create the
matchless quality of Raytheon Tubes; precision machines that
build into Raytheon Tubes their superb physical perfection;
delicate instruments that test and safeguard not only the quality
of the finished tubes but the thousands of components that are
part of the whole.

Much of this fine machinery was designed and built by our
own skillful people — exists only in the Raytheon plants. That's
why Raytheon TV and Radio Tubes receive rigid quality control
tests exclusive to Raytheon. That’s why Raytheon TV and
Radio Tubes are truly RIGHT . . . for SOUND AND SIGHT!

Buy them from your Raytheon Tube Distributor.

>0 ® ¢
12

34

> @ ¢

Left: Note the conveyor bringing the finished tubes from the exhaust machine to this rotary
aging rack. The aging rack operates the tubes for V2 hour to eliminate early tube failure.
Voltages are applied to stabilize the characteristics and season the tubes so that uniform
results will be obtained through life. High voltages are applied to eliminate any weak tubes.

Right: This Raytheon designed machine performs many complicated tests — tests formerly
dependent on human judgment — and avtomatically eliminates tubes not vp to Raytheon
standards of quality and performance.

TR g,

‘ ) RAYTHEON MANUFACTURING COMPANY
( . Receiving Tube and Semi:ondudo(r Operations

- NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA.  LOS ANGELES 7, CALIF.

K 1 35 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolile Rd. N.E. 2419 So. Grand Ave.
Raythcon makes Receiving and Picture Tubes, Reliable Subminiature ond Minioture Tubes, S — — = 4
ta ano o™ °Y°"c'°"e,’“e f Semiconductor Diodes ond Transistors, Nucleonic Tubes, Microwove Tubes. Excellorce ive Eloclionics
16 © SERVICE, MARCH, 1958
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MARKET FOR REPLACEMENT PARTS GROWING--The market for electronic part replacements 1S
expected to increase at a rate of 10 to 15 per cent a year for at least the nex} decade,
Gordon K. Douglass of Sylvania predicted at a recent meeting of distributors 1n.Te§as.
He noted that market research experts have forecast that 1958 distributor billings
would be more than $130-million above 1957.

ELECTRONIC CIRCUIT SENTRY DEVELOPED--An electronic circuit sentry has been de§igned
by RCA communications product engineers to minimize damage to power system equlpmgnt
and improve service. . . . The circuit sentry is a fast-acting transistorized deylce
utilizing the transmission of a tone signal to set in motion a series of relays which,
in twelve-thousands of a second, actuate circuit breakers and isolate the faulty high-
voltage lines. . . In the sentry, when a relay detects a fault in a power line, it im-
mediately transmits a tripping signal to its associated transmitter. The latter, in
turn, instantly transmits the signal to all necessary receivers which cut the damaged
line from the network. The device prevents false tripping by using the frequency-shift
principle. When tripping occurs, the transmitted tone signal shifts from an idle or
guard frequency to a trip frequency. . . . The transmitter or receiver unit occupies
3%" of a standard 19" relay rack.

ASSOCIATIONS IN SOUTH AND EAST NAME '58 OFFICERS -- Three associations -- RTTG (Miami,
Florida), SARTA (San Antonio, Texas, and TSA (Delaware Valley)--elected officers for
1958 recently. . . . In Miami, Parker A. Latta was named president of the Radio and TV
Technicians Guild of Florida, Inc., succeeding George Peroni. Others named include
John J. Petruff, first vice president ; James J. Ross, second vice president ; Sam Kess-
ler, recording secretary; Larry Lawrence, corresponding secretary, and Ed Stevens,
treasurer. . . In San Antonio, C. W. Shertz was reelected president of the San Antonio
Radio and Television Association. 0. 0. Brigman was elected vice president; Don Van
Der Brugen, secretary and Tom Boyd, treasurer. . . . The Television Service Associa-
tion of Delaware Valley named Ray Cherrill, president ; John S. McCloy, vice president;
Harvey Morris, secretary; Louis J. Smith, corresponding secretary and Jack Rubin,
treasurer. Board of directors of the group include Cherrill, McCloy, Morris, Rubin,
Smith, and Ralph Newby, Ray Fink, Charles Knoell, Al Haas and Sam Brenner. The asso-
ciation was formed through the consolidation of the Northeast TV Service Dealers Asso-
ciation, Philadelphia Radio Servicemen's Association and the Television Service Dealers
Association of Philadelphia. . . . See page 32, this issue, for additional news on asso-
ciation activities.

NEDA SALUTES IV SERVICE MEN--The National Electronic Distributors Association saluted
the TV Service Man recently in a statement issued with a mailing of posters to be dis-
played during National Television Servicemen's Week. . . . The Week, said Joseph
DeMambro, NEDA president, gives us an oppoertunity to reaffirm the fine spirit of
cooperation that has always existed between TV Service Men and distributors. As the
funnel of new products, of business guidance, of product information to the Service
Man, distributors, he added, have helped the service segment of our industry grow to its
present eminence. . . . The TV Service Man stands on the threshold of his greatest ad-
vance since he transformed himself from a mechanic to a businessman, DeMambro con-
tinued. The frontier of public acceptance of a responsible, independent TV service
industry has been reached, he noted. . . . Commenting on the Service Man and the Week,
Harold Stamm of RCA, sponsor of the event, said that the growth of the TV servicing in-
dustry has been impressive. When TV was in its infancy twelve years, he pointed out,
about 18,000 Service Men were in the field. Today, he said, more than 150,000 maintain
the nation's radio and TV receivers.

SERVICE WILL BE AT IRE NATIONAL CONVENTION--SERVICE will once again have a booth--4418
(Productlop Floor) --at the forthcoming IRE National Convention to be held at the Coliseum,
Columbus Circle, N, Y. City . . , Youare cordially invited to visit with us.

SERVICE, MARCH, 1958 ¢ |7



[See Front Cover]

A MARKED ADDITION to the continually
growing field of personal entertain-
ment are the compact transistor port-
able radios.

In Fig. 1 (and on the cover) ap-
pears the circuit of a recently-devel-
oped model' which uses six semicon-
ductors; five transistors and one
diode.

General Description

Unlike other portables, this model
utilizes the all-leather feature for the
cabinet itself. Two snap buttons on
the back flap allows for access to the
chassis and battery compartment.
There are two operating controls:
tuning knob which also has civil de-

'Packard Bell Electronics 6RTI1.

Transistorized Portable

Chassis, Enclosed in Leather Case-Cabinet, Employs

5 Transistors and 1 Diode as Detector

by GLEN R.

SODEN,

Packard Bell Electronics

PACKARD-BELL transistor radio, atop a 3-speaker hi-fi ensemble with one 10 woofer
and two tweeters with crossover nelwork, which it can drive with its 115-mw output.

fense markings and a volume control
knob with an on-off switch which
projects through the end of the cabi-
net for finger-tip control.

P-W Circuit Panel

All components are mounted on a
printed-wiring  dip-soldered circuit
panel; component wires are flanged.
The chassis is held in place by two
Phillips-head screws; one screw is
located on the lower right-hand corner
inside the cabinet and the other under
the channel selector dial on the front

*Oscillator-mixer type. When using an
RCA transistor (for the mixer) in place
of Raytheon type in chassis, the 15,000-
ohm bias resistor should be changed
to 10,000 ohms (% watt).
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FIG, 1: CIRCUIT of Packard Bell 6RT1 transistor portable,
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of the cabinet. The whole unit is self
contained and will operate after re-
moval from the cabinet.

Circuit Analysis

An Autodyne converter circuit® is
used. One transistor with two tuned
circuits is used for intermediate fre-
quency amplification.

Neutralization of this circuit is
accomplished by a 22-inmfd feed-
back ceramic capacitor. Special care
should obtain when replacing the if
amplifier transistor due to variations
in transistor capacitance. Since the
feedback capacitor is required for
proper neutralization, over-neutraliz-
ing will cause instability and regen-
eration. To compensate, it may be
necessary to use a lower value of
capacitance; about 18 mmfd. Insuf-
ficient neutralization can cause low
gain and a loss of sensitivity. This
may be compensated by a higher
value of capacitance; approximately
23 mmfd. If these changes are re-
quired, realignment is recommended.

Audio System

For improved efficiency and proper
impedance match, a coupling trans-
former is used between the audio
amplifier and output stages. Push-pull
class-B audio is used; power output
is 70 milliwatts undistorted, with a
maximum power output of 115 milli-
watts.

The speaker, of the p-m dynamic
type, has a .68 ounce Alnico-5 mag-
net. The voice coil impedance is 12
ohms at 1,000 cycles; cone diameter
s 2%”,

A 9-v power supply is used. One
single 9-v or six 1%-v penlight bat-
teries of either carbon or mercury
cells may be used.




Troubleshooting Vertical Oscillator and Integrator

by JESSE DINES

Trouble Picture Indication Cause Remedy

Note—Before troubleshooting, one should be sure that the
(1) Sync separator and video circuits operate normally
(2) Line voltage, B+ and boost (when fed to vertical oscillator plate) voltages are normal
(3) Vertical hold, linearity and height controls are properly adjusted.

Loss of vertical sync If varying the vertical hold control in one The dc voltages should be measured
on all channels). direction causes picture to roll up and and one should also make waveform
varving the control in opposite direction checks of defective stage to isolate

causes picture to roll down, trouble is in further the trouble.

the vertical output stage. H the fore-

O going problem does not obtain, trouble
@ is in the vertical oscillator stage.
i —
Loss of vertica} s}ynlci 'fl‘he following comp}:)nen(s may be de- Replace defective component.
varying vertical hol¢ - ective: C,,, (330 ohms), R, (150,000
control cannot sync in ohms) R“,‘,l (750,000 ohms)‘:) R (1.5
picture. megohms), R, (1 megohm), T,, and
vertical integrator.
See circles 1, 2 and 3 in Fig. 1.
Also check C,, (470 ohms), R.,, (39,000
ohms), C.,, (1000 ohms). R, (100,000
ohms), R,, (4.3 megohms), R,, (18,000
ohms), R.,. (100,000 ohms), C,, (1
mf(l),\ C.. (470 mmfd), R,. (3 meg-
ohms) and Cas (.03 mfd).
See circles 1, 2, 3 and 4 in Fig. 2.
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WITH THE INCREASING interest in
stereophonic reproduction has come a
variety of developments in not only
components, but in packaged units
of the type illusated in Fig. 1f%.
Through the use of jacks, it is pos-
sible to use all sorts of combinations
to produce hi-fi tapes. For instance,
should one have a power amplifier, it
may be substituted in place of the
speaker system at J,. With additional

preamps, other inputs beside mike
and phono may be heard stereo.

It is even possible to use another
amplifier at J, to generate a straight
second channel, or use an extension
system in another room. With any of

these additional arrangements, the
sound may still be remote controlled.
An aural balance remote control over-

$Webcor Imperial.

ON LOWER DECK
/\3 f?)exr m,\’

MONITOR
@ MR AME EOVERIAME SPEAKER
»
INPUT
J2 ;‘ _______________ |
SIE OF o AURAL | SERANERS: |
ovse BALANCE i MIDRANGE |
REMOTE CONT | = i ORANGe! |
SPEAKER | i
| |
STEREO | speaxens: | |
—*  PREAWP | WAL MIORANGE 1
l TWEETER I

FIG. 1: BLOCK DIAGRAM of the complete stereo system used in the Wehcor Imperial.

Circuitry Report on Remote-Control Stereophonic Tape Recorder

rides the volume and tone in each
channel when they are turned fully
on. The volume and balance are then
adjusted at the remote control. Any
of these outputs can be automatically
stopped when the tape ends or breaks,
along with the 4-pole induction motor.

Monaural and Stereo Preamps

Monaurally, the sound channel con-
sists of a low-noise input 12AX7 and
several 12AU7A’s for amplification,
one section of the latter being an
amplifier and the other section being
a driver. The second 12AU7A is a
bias oscillator. For monitoring the
recording level, a 6E5 tuning eye is
fed the rectified signal from two
diodes.

Stereophonically, the second sound
channel consists of a low-noise input
12AX7, with a built-in volume con-
trol, a 6AT6 amplifier and cathode-
follower type output. Directly from
this output are the two jacks; the
external amplifier and remote control.

Providing oscillations well above
the audible range (60 kc) is a 12AU7
used as a push-pull plate-type tuned
oscillator. Essentially, three capacitors
(470, 470 and 2000 mfd) are in series
across the oscillator coil; this oscillator
provides a stable output. Circuits of
this type are preferable when a low-
impedance recording head is used.
A low-value capacitor (.1 mfd) was
selected so that the proper bias
obtains at the recording head.

A 6E5 tuning-eve circuit receives
its signal from the cathode of the first
section of the 12AU7 in the mon-
aural channel. This signal feeds into
the filter network ahead of the two
seleniums, while dc level is set by the
eye adjust control.

Providing B+ and filament power
for the monaural channel, the power

(Continued on page 37)
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Channel Master
masting is made of
finest quality high
carbon steel

CHANNEL MASTER
REDUCES ALL
MASTING
PRICES!

Only Channel Master can- bring you fop
quality masting at the lowest possible prices

. . because only Channel Master manu-
factures telescoping masts in its own steel
tubing mill.

@ Prices for Channel Master tele-
scoping and straight-length
masting are the lowest on the
market.

@ Telescoping masting line now
fully assembled — and costs
far less than previous non-
assembled masts.

Cut your Costs . . . Boost your
| Profits—Call your Channel
| Master distributor now.

o i —_—

Cash-In On Channel Master's Consumer

Popl.:lcmtyl Feature these top-quality ac-

t cessories bearing the nationally adver-
tised Channel Master nome

STANDOUT
MOUNTS COUPLERS INSULATORS  GUY WIRE

Copyright 1958 Channel Mostes Corm.

—

build your PRESTIGE and PROFITS with

CHANNEL MASTER
ACCESSORIES

f Pockognngh‘
Yk Hank, Feedev [y

CHANNEL
MASTER

offers
you this

“SUPERMARKET”
VARIETY
of TV WIRE

Your choice of 37 models...14 different
types...of VHF, UHF, and Rotor Wires

® NEW! JUMBO TRANSMISSION WIRE —
extra heavy-duty 170/18 and 155/20 wire.

@ NEW! “SUPER FOAM’ TRANSMISSION WIRE —
superb-quality foam poly insulation.

When you feature Channel Master you have the widest selection
of TV wire ... plus premium quality for longer life and better

performance — at no extra cost. That's why ...

oA el Wasirie] (colale “Live Wire" Dealers

terimeiiee, g 9,
OFUP'S LAREIIT ALBRSACIENIL B UV ABIESRED ads -uuunu

use Channel Master Exclusively



REFLECTING LAYER OR SURFACE

FIG. 1: HOW REFLECTED WAVE paths

vary, with lengths changing at different

rates; a condition in FM and TV re-
sponsible for fading and Hutter.

REFLECTING LAYER OR SURFACE

2

.
.
LN
D
2

RECEIVING ANTENNA [

VIRTUAL TRANS

FIG. 2: DRAWING illustrating signal
paths present bhetween FM transmitting
and receiving antennas,

ANTENNA (N HOT SPOT NODE

o,

MATCHING —=
NETWORK
=
55 5 ANTENNA |N DEAD TOME NULL
DOWNLEAD

FIG. 3: A STACKED ANTENNA array
which serves to illustrate current flow
problems.
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FIG. 4: DRY-CELL setups illustrating

current-output effect when two cells are

connected in parallel (a); 10 cells are

paralled to one cell (b); and a variable

resistor is used (c) to adjust for imped-

ance to conserve energy and avoid loss
of power.

OUTPUT (-3db) @—
Ll (04» ISOLATION BETWEEN LEGS-
QUTPUT (-3db) @ 200b

m 0SS« 3db
ANTEMIA, 06>
QUTPUT (+34b) CURRENTS TRAVELING BETWEEN
ANTENNAS-SEE 20db ISOLATION
ANTENNA, Odb
b .

FIG. 5: HOW HYBRID COAX SPLITTER
can be used as an antenna coupler and
provide isolation between antennas.
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FM Fringe Reception

How to Resolve Airplane Flutter and Fading Problems, Select Proper

Fapine anp amrrLane flutter prob-
lems, common to FM and TV, are
caused in identical tashion. It is pos-
sible to reduce these effects by the
same technique. To understand this
condition, we must analyze the be-
havior of vhf signals.

At AM we have a parallel situation
which can serve as an analogy for
the vhf effect.

In AM car radios one finds that
signals drop down into the noise area
when no shielding, such as a bridge
or steep hill, is present causing sig-
nal loss by absorption. What has
happened is quite simple; the auto
antenna  has been receiving signal
from two paths, one of which is the
ground wave, direct from the trans-
mitter. The other has been the sky
or a retlected wave from a hillside
or large building. The second path is
of a difterent length than the first
one, and its length is changing at a
different rate than the first path;
Fig. 1.

Since the fields arriving at the auto
antenna will be either in phase or

out-of-phase, they will add to a

higher voltage than either wave above
provides, or a lower voltage. If the
car happens to be at a place where
the sky wave is as strong as the
ground wave, the cancellation can be
complete or almost complete. We are
dealing here with wavelengths on the
order of 600V to 1500” long, so that
the effect is quite noticeable over
some distance of travel.

If we replace the AM transmitter
with an FM transmitter and the re-
flecting layer with an airplane wing
or fuselage, we can see an exact
parallel. But since the wavelengths
are only about 12’ at FM frequencies,
the effect is more rapid and more
pronounced, especially since the air-
craft is moving rapidly.

The general condition is called
multi-patl  reception. At FM, the
presence of heavy clouds, inversion
layers in the atmosphere and some-
times reflection from the tropospheve
and ionosphere, cause the same multi-
path effect. On occasion, ducting oc-
curs when an atmosphere inversion
causes a large waveguide to be in
effect, with the earth as one wall and
the inversion boundary as the other.
Under these conditions, FM signals

may reach out many thousands of
miles.

Our problem is to do something
so that the antenna arrav is not
affected by this flutter and fading, or
at least, affected minimally. To do
this let us consider the conditions
seen up and down on an FM antenna
mast. In Fig. 2 we have an exag-
gerated drawing of the paths present
between an FM transmitter and a re-
ceiving antenna. These are given as
line-of-sight conditions to clarify the
picture; actually the virtual trans-
mitter will be the point on the horizon
from which the signal appears to
come, since where fading exists, the
transmitter is below the horizon.

The drawing shows two paths to
the receiving antenna, although in
reality many may exist. These are
labelled AB for the direct path and
ACB for the reflected path. If there
are x number of wavelengths in path
AB, then there are a greater number
in path ACB which is longer; there-
fore, the number of wavelengths in
path ACB will be x + y wavelengths
or x + y and a portion of a wave-
length. The reflecting layer is not a
stable thing; it is a layer which con-
stantly moves, breaks and changes its
order of refraction. Because of this,
path ACB will be constantly changing
its length.

Let us now consider a given
moment of time when path ACB is
v + y + % wavelengths long between
transmitter and receiver. At the an-
tenna, point B, we have the direct
wave of one polarity energizing the
antenna, and the reflected wave of
opposite polarity (one half wave
difference, or 180° out of phase) on
the antenna at the same time. The
developed voltage of the antenna will
be the difference of these two volt-
ages, and if they are equal, the re-
sultant voltage will be zero. At this
same moment we can consider the
relationship in the dotted paths to
the ghost antenna drawn above the
antenna of Fig. 2. Path AB' is the
same length as path AB, but path
AC'B' has been shortened. If the
shortening has been one-half wave-
length, then the path AC'B' is equal
to x + y wavelengths and the two
paths provide in-phase signals at the
antenna. The develmed voltage on



by JACK BEEVER,

Systems Design Engineer, Jerrold Electronics Corp.

Antenna and Tower Location, and Install Coax Splitters

the antenna will he greater than
either wave alone could provide.

Ofthand, we would sav that the
antenna at B is placed at the wrong
point on the mast; it should be at B'.
llowever, such an installation will not
help, because the reflecting layer is
in constant motion, and it only takes
a few feet to cause a half-wavelength
diflerence in the length of path ACB.
Under these conditions, the point
which is now at the antenna at B'
will be moving up and down as the
phase diflerence hetween the two sig-
nals changes.

There is another, very important,
path not shown oun Fig. 2. This is
path ADB or ADB', from a point on
the ground between transmitter and
receiver. Average terrain is a very
good reflector at the small angles seen
in these paths, so that a great part
of the energy in the antenma will re-
sult from this path. In this case,
however, the rellecting surface is
fixed for long periods of time. It will
change due to the variation in ap-
parent ground surtace caused by an-
nual toliage diflerences and snow and
rain.

Having cleared up the mechanism
of fading, how can we use the in-
tformation to set up an antenna ariay
which will take advantage of the
situation of moving points of high-
signal density? At first, it appears that
if we stacked a pair of antennas
verticallv and picked the proper
spacing, we would alwavs have one
in a hot spot and could depend on
some signal at all times. Unfortu-
nately it isn’t quite that simple. Fig. 3
shows such a stack.

It the two antennas were equally
cnergized, the currents developed by

SUllER =t oyriq
jEQROL DELECTRONICS CORP

"N_@;f‘u.s.n.

0%

FIG. 6 (left): A TWO-

FI1G.7(right): CIRCUIT
of remote power sup-
ply for mast-mounted

the top antenna would arrive at the
mixing network to see equal and in-
phase currents arriving from the bot-
tom antenna. Therefore, the lower
antenna would appear to the upper
antenna as an infinitely high im-
pedance; no current from the top
antenna would flow in the lower an-
tenna. This condition is exactly the
same as one involving the coiinecting
of two dry cells in parallel; no cur-
rent flows, although both are de-
veloping a voltage.

In the case of the stratified signal
of Fig. 3, though, we have a difterent
situation, since here the lower an-
tenna is developing very little or no
signal. Let us assume that the lower
antenna is developing 1/10th the sig-
‘nal voltage of the upper antenna.
Then we have a situation like b of
Fig. 4, where a battery of 10 cells
is paralleled across one cell. Ob-
viouslv, most of the energy of the 10
will be dissipated in heating up
the single cell by a reverse current
and no more voltage will appear
across the output leads than the volt-
age of a single cell. In the case of
the antennas, the lower antenna acts
as a transmitting antenna, radiating
most of the energy captured by the
upper antenna and leaving very little
for the down lead.

\We can carry the analogy a little
farther and see if there is a possible
cure for the situation and if we can
devise some device to resolve the
problem. In Fig. 4¢, we have a vari-
able resistor in the lead going to the
single cell. If this is adjusted to make
the impedance oftered by the cell and
rheostat greater than the internat im-
pedance of the battery of 10 cells,
then very little of this energy of the

10-cell battery will be dissipated in
the single cell.

However, in our situation with the
antennas, we face the difficulty that
the high-voltage source is constantly
changing places with the low-voltage
source. We need a device which will
automatically  difterentiate between
the low and high level sources so that
most of the energy of the high-level
source will be fed to the output lead
of the array. The need is filled by a
hybrid coax splitter.” ~ When this
splitter is used backwards as an an-
tenna-coupling device, its property of
isolation ,between the output legs
effectively isolates antennas from each
other. Fig. § illustrates this point.

The net result of 20-db mpnimum
isolation seen at' FM frequencies is
that the antenna with the lower level
of voltage cannot receive more than
1/10th of the voltage of the higher
antenna across its terminals, and
therefore, cannot dissipate it. At the
same time, the path to the down lead
only shows the transformation loss,
which is too small to readily measure,
being of the order of .1 db.

If antennas are spaced vertically,
about two-thirds of a wavelength
apart, and coupled with a hybrid
splitter, we can feel fairly certain that
we will have one antenna in a good
field strength area when the other is
in a weak one. If we can watch the
signal strength from a distant station
as we go up the mast, and discover
that the nulls and nodes of signal
are definite and easily recognized, we
should measure the distance between
null and node and space the antennas
apart by this distance.

" Such as the Jerrold coax splitter,
model 13582.

WAY line splitter.

FM preamplifier.
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sharper, clearer pictures on
1, 2 or 3 tv sets with 1 antenna

NEW E B-23
TWO-SET BOOSTER

ONLY $23.95

From B-T comes the most important
step forward in better TV reception
for 1958 —a broadband TV amplifier
that boosts signal strength on all VHF
channels 2-13 and operates 1 or 2 or
3 TV sets with one antenna. No tuning
is required.

combines two functions in one
A single B-23 —

® BOOSTS signal strength on 1 or 2
or 3 TV sets —up to 6 db gain operat-
ing two TV sets from one antenna.

® COUPLES 2 or 3 TV sets —using the
present antenna. Outperforms non-
powered couplers in any reception
area by more than 2 to 1.

check these B-23 features:

® Ideal for color — add a color TV set and
keep present black-and-white set, use the
same antenna — the result, sharper, clearer
pictures on both sets.

@ Low noise figure — designed to work with
new VHF sets.

® Reduces interference.

@ Easily installed at antenna terminals of
set. Can be mounted out of sight at the rear
of the receiver.

® Automatically amplifies channels 2-13.
® Ideal small TV system (motels, multiple
dwellings, TV showrooms).
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FOR OPERATING 3 TO 8 TV SETS, USE
THE B-T LABS DA8-B — MORE THAN
10 DB GAIN ON ALL VHF CHANNELS,

The DAS8-B Distribution Amplifier is
a broadband, all-channel unit that re-
quires no tuning, impedance matching
devices, pre-amps or other special fit-
tings. Ideal for all small TV systems
including garden apartments, motels,
TV showrooms serving more than 3
sets. Approved for color. only $94.50.

The B-23, the DA8-B, and a host of
other B-T quality engineered products
to improve television reception,are avail.
able at electronic parts distributors.

For further information, use coupon.

e Y L R L R L L]

5
1 8.3
: BLONDER-TONGUE LABS., INC. :
! 9 Alling Streel, Newark 2, New Jersey ;
» [}
1 Please send me literature covering: .
. [ 8-T 8B-23 [] B-T TV Accessories g
[
E Name__ :
2 L ]
[ ]
§ Address H
]
E City___ Zone__ Stale .
] ]
) <&

Repairing Printed-

by LEROY WOLFF

Lifted Lead Problems . . . Replacing

Leaps wnicH have loosened trom
p-w boards, but have not fractured,
may be reattached by using a resin
adhesive. Generally, however, it will
be found more practical to replace
such a lead by using hookup wire.
The lead should be peeled away in
each direction until a point is reached
at either end which will serve as a
solid connection point for the wire.
This may be a component terminal
or one of the evelet holes used to
transfer a lead from one side of the
board to the other. If no previous
connection was soldered to such an
eyelet, however, the resin coating
must be removed before attempting
to Hlow solder into it. It is important
to be sure that the hookup wire is
dressed along the path followed by
the plated lead if the circuit involved
is critically affected by stray capaci-
tance or coupling. The same care
should be used in soldering the ends
in place, as described previously.’
The free ends of the wire can be
pulled moderately tight, bent over
and laid along the cleaned portion
of the lead, each end of wire extend-
ing beyond the break so they overlap
and cover the break side by side.
They can then be soldered in place
as previously detailed. If several leads
across the break are available and are
clamped in this way, it will be found
that the board is sturdy enough to
withstand any reasonable strain.
Caution: One should not attempt
to repair breaks in plated leads across
cracks in a board without clamping
each lead as outlined.® Any leads

P-W BOARD soldering-gun fixture.



Wiring Board Chassis

Field Setvice Engineer, Motorola, Inc.

Damaged P-W Boards and Parts

which cross a crack in the board, even
though the lead may not be tractured,
must be treated the same way. If
these precautions are not observed.
more service calls for intermittent
operation are inevitable.

If no plated leads cross the frac-
ture in the board, the clamps can still
be installed in the same way; in this
case the parallel free ends bemg
soldered together to lend rigidity.

Replacement of a Damaged Board:
When replacing an entire board
in a p-w chassis, a duplicate
assembled board should be used
as a reference pattern. If a dup-
licate board is not available, the next
best pattern is the reproduction of
the board found in a service manual.
Lacking this manual, a rough sketch
of parts location of the board should
be made before any disassembly is
started. The larger components such
as transformers, gang variables, con-
trols, etc., usually have uniquely
spaced and positioned mounting lugs
which insures their correct installation
on the new board. But, individual
resistors and capacitors of different
values must be carefully watched to
insure correct transter since, in many
cases, they fit many mounting loca-
tions interchangeably. The leads,
which mav be used to connect con-
trols, speaker, or any other com:
ponent to the board, should be indi
cated on the sketch as to location and
color code.

One practically foolproof method of
transter is to install each item or lead
removed from the broken board im-
mediately in its appropriate place on
the new board, tacking in place at
once so it will not fall out. This
method is safe, but somewhat more
time consuming.

In the replacement of an entire
board, the use of a soldering pot (pre-
viously described?®) is alinost a neces-
sity. Its use makes removal of multi-
lug components as simple as the re-
moval of a single lead. Without the
pot, the only way of removing such
items as electrolytics, gangs, if trans-

Continued on page 47)
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Oscilloscope only $239.50*

*User Price {Optional). Supplied
with probes, cables, green graph
screen, instruction booklet

Don’t sell yourself short on one of the most important shop instruments you can
own—get the best from RCA! Here's a 'scope that will help you make money,
now and in the years of increased color servicing to come.

You get full 4.5-Mc bandwidth with high sensitivity—18 millivolt—tor checking
low-level stages of any TV receiver, color or black-and-white. Three short, simple
steps and the WO-91A is calibrated, rcady for voltage measurements at all settings
of the "V range and band-width control. Unlike 'scopes with the usual 10:1 step
attenuators, there is never a need to disturb calibration because the WO-91A’s
unique 3:1 step attenuator permits selection of the trace height best suited for
analysis.

Plus these important WO-91A features: vertical polarity-reversal switch for
“upright” or “inverted” trace display - sturdy single-unit low capacitance/direct
probe minimizes circuit loading - shielded vertical-input coaxial connector and
shielded cable minimizes hum and stray-field pickup - Z-axis input facilities
permit direct modulation of the control grid of the cathode-ray tube . “'plus” or
*minus” internal-sync selector . positive-lock internal sync.

Choose from RCA's famous family of high-quality 'scopes

RCA WO-78B 5-inch Oscilloscope—laboratory-type
‘scope with high 3.5-millivoit sensitivity. Designed
with all the features necessary for photographing
screen patterns—flat-faced CRT. 2.7Kv high voltage
on CRT to obtain bright patterns, fine focus. Excellent
roll-off characteristics, a feature usually available only
in higher-priced scopes. $475.00°

RCA WO-88A 5-inch DC Oscilloscope—low cost; has
all basic features for general service applications.
Features 25-millivolt sensitivity, input impedance of
10 megohms to minimize !oading of test circuits;
built-in voltage-calibrating facilities permit simultane-
ous waveshape display and peak-to-peak voltage
measurements. Supplied with switch-type low-capaci-
tance probe. $179.50%

Available from Your Local RCA Distributor’s!

RADIO CORPORATION OF AMERICA

Electron Tube Dlivision Harrison, N. J.
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An Analysis of -2-Way Transmitting and Receiving

Techniques Now in Use and Proposed to the FCC}

AN s g

TwELVE YEARs ago safety and special
service users of 2-way equipment
were operating on an 80-kc assign-
ment basis in low band and were
looking at 120 kc assignments for the
high band. Within the intervening
years the 2-way industry has gone to
40 kc in low band and 60 ke in high
band. Now, it appears as if it will
be 20 kc in the low band and 30 ke
in the high band. Except for FCC
administrative problems and the time
it takes to resolve the situation, we
could be operating today in % the
channel space originally used.
Within the past two years it has
become quite a game to debate the
technical attributes of various ultimate
systems. The time has come for a
narrowing-down process to be applied
to the broad field of possibilities for
mobile systems of the future.
What are we talking about? We are
discussing the merits of three modula-
tion techniques as applied to com-
mercial vehicular radio service. These
are: Narrow band FM, double-side-
band AM and single-sideband AM.
To evaluate themn we must find
out which system provides the best
balance between: Performance in
transmitting the desired information,
performance in rejecting undesired
information, low initial cost, simplicity
in use, and low maintenance cost.

It is important that the whole plan
of evaluation be considered. Up to
now most discussions have terminated
after the first two subject areas;
assumptions have been made that the
remaining items can be equalized
with time. Such assumptions are weak
if analyses of the fundamental prob-
lems are not made. As a simple ex-
ample, let us consider these three
evaluation factors as applied to mono-
chrome and color television. Color
television may someday be as inex-
pensive as monochrome is today, but
it is doubtful whether color can ever
be as inexpensive as monochrome at
the same date in technology. Color-
TV involves the sending of more in-
formation and no matter how many
breakthroughs occur to make it
simpler, it seems logical to assume
that monochrome systems could also
be simplified to maintain a basic cost
maintenance and simplicity advantage
over color.

There is no reason that one modula-
tion system must be used for broad-
cast, vehicular radio, point-to-point,
amateur radio, aircraft radio, TV, etc.
Each broad category has particular
operational requirements that lead to

{From a report prepared by R. F.
Gifford, Communications Product
Department, 6. E.

the choice of different systems. There
are nine factors that characterize the
commercial vehicular radio field: (1)
Wide range in desired signal strength;
(2) strong undesired signal strength;
(3) rapid changes in signal strength;
(4) bunching of systemns in fairly
confined geographical areas; (5) ex-
treme environmental conditions such
as wide temperature range, consider-
able vibration, shock, and wide volt-
age variations; (6) need for minimum
and rapid maintenance; (7) limited
mounting space; (8) limited capacity
energy source, and (9) relatively
high man-made noise levels.

Industry has examined DSB, SSB,
I'A under variations in audio limiting,
preemphasis and deemphasis. SSB has
been worked with and without re-
ddced carrier and with and without
carrier controlled agc. Even®= 2.5-kc
deviation FM has been checked with
low voice frequency control of the
carrier level in an effort to increase
the peak power limit available from
a pair of tubes. Intelligibility versus
microvolts has been checked by ex-
tensive listening tests with trained and
untrained ears. In short, just about
everything versus anything has been
tried.

If one is willing to put up with
reduced accuracy under difficult re-
ceiving conditions, weaker signals can
be read with SSB. Most users in the
safety and special services must, how-
ever, seek 90% accuracy for reasons
of safety of limb and property. In
meeting this requirement FM s
superior.

The intelligibility improves faster
with increasing signal strength in a
narrow band FM system than with
DSB or SSB.

Additional significant data in the
area of desired signal performance
are as follows: (1) SSB can tolerate
frequency drifts only in the order of
*+100 cycles; FM can tolerate =2 ke,
and DSB can tolerate =3 ke. (2)
Ignition noise just about kills SSB,
unless some type of noise blanking
circuit is used.

Ignition noise has been found to
hurt FM unless phase balance is
maintained or similar noise blanking

(Continued on page 39)
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FIG. 1:
signal
AM and FM.
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THREE BASIC multiplication techniqyes for
amplification and frequency multiplication for

FIG. 2: THREE BASIC mixing techniques for signal
amplification and frequency multiplication for AM, FM

and $S8B.
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Troubleshooting Square-Wave Response of a TV Receiver} . . .
Clearing Internal Shorts in Color-TV Tubes*

Ir A TV RECEIVER can reproduce
high-quality pictures, it responds ac-
curately to a square wave modulated
on the picture carrier. On the other
hand, a receiver which has sub-stand-
ard signal circuits does not reproduce
high-quality pictures, and does not
respond accurately to square-wave
signals.

A simple test setup as shown in
Fig. 1 can Le used to apply a square-
wave test signal to the antenna-input
terminals of a TV receiver. The sig-
nal generator is set to the picture-
carrier frequency of the channel un-
der test. The square-wave generator
is set to suitable test trequencies, such
as 60 cps, and then to 100,000 cps.

The modulator unit causes the
square-wave voltage to modulate the
if carrier fromn the signal generator.
You can use a simple circuit arrange-
ment, as shown in I'ig. 2. The output
trom the receiver is checked by using
a wide-band ’scope and low-capaci-
tance probe applied at the output of
the video amplificr.

Typical square-wave respouses to

nYea 002 weD

[ °—1l:l}» ——

une
—
e
H
°
)
oty AEC ANt
INPUT TERwiNaLS

o— —

|
&

) u€ sQuasE-wavt
wput

FIGS. 2 (above) and 3 (right): Fig. 2 shows

a simple modulator arrangement, satisfac-

tory for square-wave testing. Fig 3 illus-

trates good receiver response shown by

solid line; poor response is shown as
dotted line.

siGmaL

GEWERATOR

S 10 Ty

MoOULATOR [ | . iea
SQUaRE wave [

cEwERATOR

FIG. 1: HOW TO MODULATE a square-
wave voltage on an rf carrier voltage to
check overall receiver response.

100-ke square-wave signals are illus-
trated in Fig. 3. Only the leading
edge of the signal is shown, because
this is the part that is important in
checking receiver response. Good re-
sponse is indicated by the solid line;
poor response by the dotted line. Poor
response can be caused by the rf or if
amplifier, picture detector, or video-
amplifier circuits. Poor response can
also be caused by a combination of
faults in all these circuits. Good align-
ment, lack of regeneration, and prop-
er values ol peaking coils and load re-
sistors are necessary to obtain good
s(uare-wave response.

The square-wave generator inust he
capable of better performance than

FIG. 5: VIDEO scanner in operation.
the receiver under test. This means
that the rise tiine of the generator
must be .1 us or better. The wave-
form from the generator should also
be good to avoid misleading test re-
sults. Waveform checks can be made
with a wide-band ’scope.

Fig. 4 shows a detailed square-
wave response for an average TV re-
ceiver. The rise time of the receiver
circuits is about .25 us, and the over-
shoot and ringing are within 4%, in-
dicated by counting vertical squares.
The rise time can be roughly deter-
mined Dby comparing the receiver
waveform output with the waveform
output taken directly from the square-
wave generator.

When time is limited, many shops
prefer to use a flying spot scanner
instead of square-wave tests; such a
scanner feeds a test-pattern signal
into the TV receiver. The quality of
receiver response is shown by the
fidelity of test-pattern reproduction.
Vertical wedges show high-frequency
response; horizontal wedges low-fre-
(quency response. Interlacing, ringing,
and all essential receiver responses are
shown by details of the reproduced
test pattern.

Clearing Internal Shorts in Color
Picture Tubes®

BECAUSE oF THE close spacing be-
tween grid No. 1 and cathode (G
and K) it is possible for small parti-
cles to become lodged between themn
(Continued on page 36)

(Right)

FIG. 4: DETAILED SQUARE-WAVE re-
sponse for an average TV receiver.
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Leadin and Antenna Requirements on the Ultrahighst

FEy

UHF-VHF

ANTENNA DIGEST

DESIGN « APPLICATION ¢ INSTALLATION « SERVICE

WHEN THE END products of TV re-
ception, the received picture and
sound, are examined on ulif by view-
ers who are accustomed to vhf re-
ception, they are certain to be struck
by one great difterence. For the same
effective radiated power by the trans-
mitters, the same distances away, with
both transmitting and receiving an-
tennas at corresponding elevations,
favorable flat terrain, and similar type
receiving antennas, the picture and
sound will be considerably weaker at
uhf than at vhf. While the first re-
action might be to attribute this be-
havior to greater propagation losses
at uhf, in reality this is not the case.
Actually, the overall result is obtained
because a number of components de-
crease in efficiency as the frequency
increases.

Let us compare these factors on
channel 5 (79 mc), channel 10 (195

me) and channel 45 (659 inc); as-
suming that («) all three transmitters
have their antennas at the identical
location, (b) all three have the same
eftective radiated power, (¢) all three
produce exactly equal and uniform
field strengthens (in microvolts per
meter) at the receiving site, (d) all
three receiving antennas are half-
wave resonant dipoles, cut for chan-
nels 5, 10 and 45 respectively, (e) all
three receiving antennas are located
in exactly the same spot, (f) the same
leadin, consisting of 100’ of tubular
twin lead, is run to the TV receiver
(g) impedance matches are main-
tained throughout, (/i) and the same
TV receiver (capable of receiving
all three channels) is used.
Although the three antennas have
the same gain (unity, or zero db)
their actual signal extraction efficiencv
is difterent. The smaller antenna ex-

tracts less microvolts from a field
strength of x microvolts per meter, be-
cause its effective length contains less
meters. Referring all comparisons to
the performance on channel 5, the
actual microvolts fed by the antennas
into the leadin compare as follows:

Antenna

Channel Frequency {mc) Output (db)

5 79 0
10 195 -78
45 659 —18.4

This great difference shows clearly
that to supply the same order of sig-
nal to the transmission line, either the
higher channel transmitters must have
much greater effective radiated pow-
er, or the higher channel receiving
antennas must have higher gain, or
both.

Let us now compare the signal loss
on the transmission line (clean and
dry) between the receiving antenna
and the TV set:

db
{for 100°;
Frequency clean
Channel  (mc) and dry) Diff (db)
5 79 1.2 0
10 195 1.8 — .6
45 659 3.6 —-2.4

It can be seen that under dry and
clean conditions transmission-line dif-
ferences are not very great. However,
the differences become very sizable
when the line is very dirty and wet
as shown below:

db
{for 100°;
Frequency very dirty
Channel {mc) ond wet] Diff (db)

5 79 9.5 0
10 195 13.3 3.8
45 659 26.7 17.2

(Continued on page 46)

tFrom a report prepared by J. C.
Spindler, Engineering Division, Zenith
Radio Corp.
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(Left)

PARABOLIC UHF ANTENNA said to
have a 14.5:19.1 gain over the uhf range.
The principle of the parabolic antenna is
the capture of signal by a large-diameter
curved screen, and the reflection and con-
centration of this signal onto one focal
area. Direct signal pickup, which would
arrive out of phase with the reflected
signal, is prevented by a small screen
situated between the signal source and
the dipole. Rear signal pickup is blocked
by the back of the parabolic screen,
which acts as a solid sheet. The reflecting
screen is 6’ in diameter. Antenna weighs
10%4 pounds.—Para-Scope; Channel Master,
Ellenville, N. Y. [Service]

(Above)

VHF antenna (kit) which features the

spiral-tenna design.—Model 606; Hi- Lo

Manufacturing Corp., 1122 West Newport
Ave., Chicago 13, Ill. {Service]

(Left)

FIVE-ELEMENT all-channel antenna with
vee-driven elements. Completely assem-
bled at the factory. Features styrene
insulators, fatigue - resisting aluminum
tubing, die-cut eleinent ends and plugged
boom ends.—Scotchman series model 503;
Winegard Co., 3000 Scotten Boulevard,
Burlington, Ia. [Sexvice]




new [ ] TELEVISION

COMPLETE NG A“ALYST

g ( test each stage

sy e o SEPARATELY

l or
* AUI? ¢ RATIO DETECTOR AMP. OUTPUT

RF
AMP

g ok /o and watch the
it ﬁﬁ’r" oo m e - | | «— result on the
TV set itself

CONVERTER

* VERTICAL VERTICAL
0SC.

* ouUTPUT

HORIZ.

OUTPUT HI-VOLTAGE
RECTIFIER

DAMPER

UNIQUE NEW SIGNAL-INJECTION TECHNIQUE NEW
Saves TV Trouble-Shooting Time and Work
R.F. Supplies complete r.f. and i.f. signals with
video and oudio modulation to quickly trou-
I.LF. ble-shoot each stage in each of the sections

of the TV receiver. Enables you to check the
r.f. sensitivity and AGC settings of TV

receivers. MODEL

=

VIDEO Reproduces a complete test pattern on the -~

screen of the TV picture tube and injects 1075 @ @ 9 0
signals into each video stage of the TV re- e
ceiver for fast, visval trouble.shooting and
correction—anywhere, anytime, Makes it easy
to check bandwidth, resolution, shading and
contrast capabilities of the TV set.

SYNC Provides composite signal, sync positive and
negative.

SWEEP CIRCUIT Provides separate vertical and horizontal
DRIVING PULSES driving pulses for trouble-shooting deflection

circuits.
INTERMITTENTS Test signal injection also aids in locating in- QUICK, DIRECT, COMPLETE TV TROUBLE-SHOOTING
termittent troubles ’ ’
' Now, by point-to-point signal injection and
AUDIO Provides a 4.5 m d channel, FM mod- Y : -
vlated with opqr;x?;‘::ely‘ 25 be cageiation, test pattern reproduction, you can easily trouble-shoot
NTh Rgie) sauiar i marluker afflarsrem and signal trace any stage throughout the
a built-in cycle tone generator, or from o 0 9 1
your own ex'er);\ol oudiogsource.} Inieczion UldeO, audzo and s_weep seqtzons Of blaCk & Whlte
of the 400 cycle tone signal simplifics trou- and color TV receivers. With the remarkable
ChshgTHRaRor e EIS eriont new Model 1075 B&K TELEVISION ANALYST, you can
COLOR Enables you fo trouble-shoot ond signal traco quickly isolate and diagnose TV troubles
P g ! o B (including intermittents). By use of the generated
e s white dot and cross itl
w < potterns on the TV screen for color test pattern, you can actually see the cqngintnon )
© > TV convergence adjustments. directly on the picture tube of the television set itself.
5 ‘G 'Geneu"sves full co‘lior rainbow b;':o'- No external scope is needed. The TELEVISION
ern of orange, red, m ta, , * 2
o < cyan, green to test color sync cir: ANALYST is practically a complete -
z cuits, check range of hue control, TV service shop in one mstrument! Netj. $2599-’

align color demodulators, etc.

See your B&K Distributor or write for Bulletin 1075.-S

BaK MANUFACTURING CO.
3726 N. Sovthport Ave. - Chicago 13, lllinois

SET Enables you to check and adjust the vertical
AOJUSTMENT and horizontal linearity, size and aspect
ratio of television receivers.

Conoda; Atlas Radio Corp., 50 Wingold, Toronto 10, Ont. Expart: Empire Exporters, 458 Broadway, New York 13, U.S. A,
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NO NEED 4

1y ot

Today, the best costs no more than ordi- Earth’s FiEId Effects

nary equipment. You'll be far, far ahead
with Weston equipment, for it will re-

main accurate :ndpserviceable for years 0“ c0|0|"TV TUbes#
to come. Available at your distributors,
or write for Test Equipment Bulletin. ..
Weston Instruments, Newark 12, N. J. THE sHADOWMASK coLOR tube, like
most color tubes, is a fairly sensitive
gaussmeter, in that it will detect a

weak magnetic field and give a visual
WESTON MOdel 980 indication ot the magnitude and di.
rection of the field. The tube design-

Vo M er’s job is, of course, to make it as

insensitive a gaussmeter as possible.
Fromn the viewpoint of formal elec-

Unappraached for accuracy. Self shielded.
Spring bocked jewels far ruggedness. De-

pendoble Westan etched circuit, with 28 tron optic§, (letermining the eflect of
functionol ronges availoble through ane the earth’s field on a shadowmask
simple dial. color tube is a formidable task. The

earth’s field will, of course, varv in
magnitude and direction with respect
to the tube, depending on geograph-

WESTON ical location and the direction the

tube is facing. The field is distorted

MOdeI 981 by the presence of iron in the tube or
TUBECHECKER in the vicinity of the tube. Beams are
scanned over a fairly large solid angle,

Filtered d-c potentials offord the only witl: path length and orientation in
true Gm measurements. Four signol the field varving from one part of the

valtages ovailable fo suit requirements screen to another. The three beams do

§ i tubes. Frequency 5000 cy-
:Ie:o\r/:;:;ge divider ?\etwoyrk for prz. not follow exactly the same path

cise grid bias settings. Tube interelec- through the non-uniform field and are,
trode leckoge meosurements high os therefore, not aflected in exactly the
10 megohms.

same manner.
Since design changes take place
often in color tubes, calculation of
W ESTO N electron paths would be prohibitively
AT AN IUNIT slow; the approach, therefore, has

TEST EQUIPMENT been experimental. When one wants

to know what effect a particular field

g"/ 4 . . will have on a particular tube, the

& @W ZW easiest way to find out is the obvious

| one of trying it out. To understand

whyv the ellects take place, however,

— it is helpful to do some field meas-

uring and calculation of electron
paths.

} 63" 15.3" b cana In visualizing magnetic effects it is

helpful to start with simple cases and

add the complications one by one, and

‘ S 3 APPARENT BEAM PATH

i \,{ ACTUAL BEAM

TUBE

e ~ in many cases to consider the earth’s
\g\ e field as being composed of three su-
AT ODE perimposed uniform fields; one ver-

tical, one horizontal and parallel to
the tube axis, and one horizontal and
perpendicular to the tube axis.

The first simplification to be made
is to assume a single axial beam

PURITY
MAGNET

ACTUAL BEAM
PURIFIED

DEFLECTION APPARENT BEAM
PLANE PURIFIED

J

MASK/.‘ o ${Based on a talk delivered at the

SCREEN; IRE-EIA Fall Meeting, Toronto, Canada,
by G. A. Burdick, TV Picture-Tube
FIG. 1: BEAM PATHS in a shadow-mask color tube, Division, Sylvania Electric Products, Inc.
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rather than three converging ones,
and first consider what happens to the
undellected beam in a uniform field;
i.e. a tube containing no magnetic
material, such as the 19” round and
some of the 21” rectangular tubes.
This situation can be handled ana-
lytically as illustrated in Fig. 1 which
shows the electron paths in a typical
21” color tube, with a field perpendic-
ular to the plane of the slide. An elec-
tron which starts down the tube axis
will follow a circular path which in-
tersects the deflection plane at B, the
aperture mask at 1) and the screen at
I s far as the screen is concerned,
the electron appears to follow the

D-F path, shown dotted. If the
light source used to make the screen
was at point A on the axis, the phos-
phor dot will be at E. To register the
electron beam on the dots, it is neces-
sary to use the puritv magnet to move
the beam to a new path (/-J-K) so
that it will appear to lollow the A-J-K
path

Analyzing the magnitude of the
earth’s field eflect we find that if the
tube is operated at 25 kv in a uniform
field of .55 gauss, the displacement at
the deflection plane (A-B) is about
05” and the displacement at the
screen (G-F) is about %”. The is-
registration between beam and phos-
phor dot is about .009” (dot diameter
is 0.017”7), and the distance (C-A)
between the apparent source of elec.
trons and the axis is over %”. When
the tube is purified, the motion of the
beam is over %” at the deflection
plane (B-I) and about %” at the
screen (F-K). Raster decentering
G-K is, therefore, about 1%”, which.
of course, must be corrected with
yoke or centering magnet. The beams
will be decentered by about %” al the
deflection place (A-1), which intro-
duces a neck shadow problem. (In
tubes of this tvpe, practically no toler-
ance oblained on voke position.)

There is a partial cure for this sit-
uation; one which has been proposed
independently by a number in the
field. Instead of moving the beam to
get registration on the phosphor dots
it is more reasonable to move the light
source, thus moving the dots over. If
the light source is located at point C,
no purity correction is needed. If de-
sired, the light source can be dis-
placed still further, which will mini-
mize neck shadow, since the beams
will then have to be centered in the
neck to ohtain color purity.

The earth’s field, of course, varies
in magnitude and inclination in difier-
ent parts of the world and the orien-
tation of the tube in the field is also
variable. Any particular light source

(Continued on page 47)

SPECIAL!
FIVE TOOLS FOR
THE PRICE

OF TWO

in the

COLOR TV
REPAIR KIT

This kit contains the five tools you must have to

service any color TV set . . .

at the price you would

normally pay for just two of them! In the kit are

n = €0L0R T¥ |
MUET s

2900-00c0usiswe COIE
£1 Ivvo/ve Bor

(COLORY {AREPAIR j

wat 'zs_!m_m

»
wite v

KIT #2599

® Color TV Decgaussing Coil
#2590 10 eliminate stray ficlds
prior to purity adjustments.
With momentary switch to de-
energize coil without pulling
plug.

® Color TV Interlock Cheater
#2548 with special design that
permits safe insertion of high
voltage probe.

® Color TV Grid Grounding
Box #2595 for convergence
and matrix adjustments with
special “insulation piercing”
terminals.

® Color TV Color Viewer
#2596 with balanced optical
filters that permit accurate
color phase and marix ad-
justments . . . winhou using
an oscilloscope.

® Color TV Alignmem Tool
#2589 for making simuhane-
ous, scparate adjustmem of
concentric controls.

You get the complete kit for $21.90 Dealer Net . . .
the regular cost of the Degaussing Coil and Grid
Grounding Box alone! The Interlock Cheater, Color
Viewer and Alignment Tool FREE!

oA ondurd

NEwW!
Master

Printed Circuit
Repair Kit #12K

WALSCO ELECTRONICS MFG. CO.

7D

— (U =
L7

Standard
Printed Circuit
Repair Kit #13K

1 List Price $13.25 List Price $8.25 List Price $14.55

"Lucky" 13
Alignment and
Specialty Tool Kit #582

A Division of Textron Inc,

108 WEST GREEN STREET, ROCKFORD, ILLINOIS, U.S.A.
WEST COAST PLANT: LOS ANGELES 18, CALIFORNIA
In Canada: Atlas Radio Corporation, Toronto 10, Ontario

SERVICE, MARCH, 1958

31




To fit over 90% of

all quality arms, use
SONOTONE

CERAMIC CARTRIDGES
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because 50
manufacturers use
them now

as original equipment

Concentrate your replacement work around
the standard cartridge of the phonograph in-
dustry. Because Sonotone Ceramics fill the
bill in so many cases, you have less cartridge
lines to inventory and stock. You also cut
down custom fitting and tedious adjustment
...actually save time and money.

Best of all, you give your customers better
sound than they bargained for. Sonotone
Ceramics give out full range—20 to 20,000 cps
—flat, without pre-amp or equalizer. You're
all ways ahead when you stock Sonotone
Ceramic Cartridges.

Order today from your parts dealer. Write
for replacement chart and further informa-
tion about Ceramic Cartridges to:

Sonotone:;

Electronic Applicotions Division, Dept. C5-38 i

ELMSPORD, NEW YORK
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ASSOCIATIONS

NATESA

Ten Natesa affiliates in  Missouri
will act as host at the annual Spring
Meeting which will be held in Spring-
field, Mo., April 26 and 27. TESA of
the Ozarks, the Springfield affiliate,
will do the actual on-the-scene pre-
paration; a fishing trip for early ar-
rivals on Friday the 25th is being
arranged.

This meeting will be open to offi-
cers and members of all associations.

Registration will include meetings,
seminars, breakfast, lunch and the
banquet and floor show. Jack Mulford,
618 Kimbrough, Springfield, Mo., is
in charge of reservations.

o [} [}

RTTG, Long Island, N. Y.

Tue ELectronics Fam of the Radio
and Television Guild of Long Island,
N. Y., will be held on May 30, 31,
and June 1 at the Hempstead Armory.
One of the highlights of the three-
day show will be a forum on TV
Sercice Changes. Sitting in on the
panel will be Dr. Persia Campbell,
consumer counsel to the Governor, a
local legislator interested in licensing,
service representatives, manufacturers
representatives and the press.

ESFETA, N. Y.

Syracuse played host to ESFETA
during the winter meeting.

Max Liebowitz, ARTSNY delegate,
appearing as a member of the State
Board of Education, discussed elec-
tronic vocational school training and
the role the state plans to play in a
technical training program.

ESFETA members voted to hold
the annual meeting at the Arlington
Hotel, Binghamton, on April 13.

i ol
AT MEETING of Radlo and Television
Guild of Long Island which featured
talks by Martin Bettan, New York City
sales rep for JFD; Herh Yassky, JFD
regional sales manager; Slmon Holzman,
JFD antenna engineer; Rohert A. Larson,
president of RTTG, and James Sarayiotes,
Delphi Advertising, on the latest develop-
ments in antenna and accessory products
as well as merchandising and -advertising
techniques for improving sales and
profits. Left to right: Martin Bettan,
Robert A. Larson, Al Weiss, manager of
the Rockville Centre Branch of Green
Tele-Radio, and Ruby Green of the same
organization,



“OUTPERFORMS THEM ALL"

1. J. Saltzman, Globe

Sound Service,
Jamaica, N. Y., experi-
enced commercial
sound engineer, says:
“0On side by side com-
parison test, the CJ-44
outperforms them all.’”’

Shown Complete with

\

with **Acousti-Malch’’
Ge-1 Built-in Driver Unit
Iniversal "y bl List $72.50
Mounting . \

ke ) NET $43.50

A wide-angle, all-purpose, all-weather
Public Address Speaker, complete with
integral high-power super-efficient
“Acousti-Matched” driver unit.
‘Acoustic-Matched” means “Controlled
Response” within the frequency limits
most useful in P. A. and high level music
reproduction. “Controlled Response”
offers conversion efficiency never before
obtainable in high-powered speakers.
““Controlled Response” results in smooth
reproduction — free from peaks which so
often create and sustain acoustic feed-
back.

The CJ-44 conserves costly amplifier output
power — fewer speakers do a complete
job. The speaker horn is easily rotated
for horizontal or vertical dispersion

patterns.

The CJ-44 is the only high-powered P. A.
speaker that can be equipped with the
new Atlas Universal Mounting Bracket,
permitting quick and secure directional
adjustment on both planes. Simple to
make a horizontal or vertical adjustment
as a final “touch-up” to the installation.

The CJ-44 is designed for the “tough jobs.”
No gimmicks, no fluffs, no wild claims
~ just a reliable super-efficient speaker
for all applications.

Input Power: 30 watis constant
50 wotts peak

Input Impedance: 16 ohms

Response: 150-9,000 cps
Dimensions; Bell 23" x 13",

Over-all length 19
Net Weight: 16 Ibs.

Writo jor free Cotatoy 53

PSNATLA S
SOUND CORP.

1442-39 St., Brooklyn 18, N. Y.
Atlas Radio L1d., Toronto, Canoda
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ASSOCIATIONS

| Radio Service Association

TESA, Buffalo, N. Y.

Tue TELEVISION
Service Association of Greater Buf-
falo, N. Y., recently held its annual
installation banquet. [Irving Toner
was installed as president for the
third consecutive year.

Other TESA officers installed were
Norm Telaak, ]. Beitz, George Leffler,
Joe Adams, ]. Opiela, Pat Pratt, Ralph
D’Augustine, Nick Meitie and Ed
Danaher.

Guest speaker at the banquet was
Russ Harmon, president of NATESA.
Others at the dinner were Dan
Hurley, president of ESFETA, and
Richard Miller, president of both the
Cincinnati chapter of NATESA and
the Ohio State organization.

TEN YEARS AGO IN SERVICE

THE AssociaTED Rabio SErVICEMEN of
New York issued their initial association
bulletin edited by Kurt J. Goldbeck,
which featured a report on the group’s
grievance committee activities. It was
noted that of 20 complaints, received since
the ARSNY oller to act as mediator, 17
had been settled immediately. This action
prompted many New York radio com-
mentators to praise the association on
the air and urge Service Men to join the
group. The 15th annual banquet and
electronics exhibit of the Lehigh Valley
(Pa.) was
announced for March 29th. The group’s
executive committee began studying a
proposal to join the Federation of Radio
Servicemen’s Associations of Pennsyl-
vania. . . . The Radio Technicians’ Guild,
Whaling City Chapter, New Bedford,
Mass., announced a new set of bylaws.
At one meeting of the group a talk on
audio response was delivered by Standish
L. Smith of the New England Telephone
and Telegraph Company. . . . The Radio
Servicemen’s Association of Pittsburgh,
Pa., was in the process of post-war re-
organization. . A city licensing ord-
inance was introduced by the Green Bay
Electronics  Servicemen’s  Association
(Wis.); 42 members of the group had
signed a petition urging that the meas-
ure be passed. Proposal was said to be
similar to an ordinance passed in Madi-
son, Wis., some 10 years previously. . .
Walter W. Jablon was elected vice pres-
ident of the Espey Manufacturing Co.,
Inc. . . . Norman B. Krim was appointed
manager of the receiving tube division
of Raytheon Manufacturing Co. . . .
Herbert D. Johnson was named sales
manager of The Hickok Electrical
Instrument Co.

aND ELECTRONIC |

REAR

L) SEAT
SPEAKER KITS

|
J\'"\‘

'://}3 /\ A

G-C HI-FI SPEAKER KIT

Twin speakers give wide range fre.
quency response. Complete with all
parts and instructions.

No.9502. ... cccvinncnsnnnonenas List $19.95

G-C STATION WAGON KIT

Full range tone reproduction for every
station wagon. Completely wired for
easy installation.

No. M0Vegsssiasmahsrasanysis (s List $15.95

GENERAL CEMENT MFG. CO.

Division of Textron Inc., Los Angeles—Rocktord, lllinois

ASK YOUR G-C JOBBER
FREE CATALOG . . . send postcard today!

“Why, Rudolph'!
You’re almost human
since we bought the
JENSEN NEEDLE”.
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HOW TO SELL MORE
RECOTON

REPLACEMENT NEEDLES

1. There is no such thing as
a permanent needle.

2. There is a RECOTON
needle for every purpose
and every pocketbook.

3. RECOTON ncedles are
the finest in fidelity,
quality and value.

merchandising;

Insi

fn Canada:
Quality Records, Lid,,
Toronto

Sensitivity: 0.
Power Qutput

MODEL
PAC-AMP- 1

* See and hear it at
your local distributor

or Write for

nearest source.

34 o

model numbering and inventory control.

g
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JUST TELL YOUR CUSTOMERS
THESE 6 IMPORTANT FACTS...

4. RECOTON ncedles are
always priced lowest.

5. RECOTON replacement
needles are mounted on
large, casy-to-read cards.

6. All replacement data and
installation instructions
are printed right on the
cards.

And remember — RECOTON backs you up with the most com-
plete line in the industry, compelling advertising and intensive

plus most convenient reference,

st on RECOTON.

A RECOTON PLUS: Self-selling
stylus merchandiser. 100 power mi-
croscope lets customers check their
own styli. Increases sales, profits,
turnover!

RecotOI corroration

52-35 Barnett Avenue -long lsland City 4, N. Y.

CorndUuucliort

The ERIE
AUDIO-AMPLIFIER KIT

featuring
“PAC” and an ERIE
Embossed Wiring Board

With these Plug-in Components:
e ERIE “PAC* (Pre-Assembled Components)

ERIE EMBOSSED BOARD e TUBE SOCKETS
OUTPUT TRANSFORMER

FILTER CAPACITOR

VOLUME CONTROL and SWITCH

e CAPACITORS
e TONE CONTROL
® TUBES

SPECIFICATIONS FOR ERIE STANDARD AUDIO-AMPLIFIER
Frequency Respohse: 30 cycles to 12,000 cycles +0, —3.5 db.

56 volt RMS (input at 1 KC) for 4 watt output.
. 4 watts ® Input Impedance; 2 megohms.

Output Impedance: 4 ohms © AC Power Consumption: 17 watts.
Overall Dimensions: 65°’ L x 4% Wx3s'* H ® Shipping Weight: 2 bs.

Clbetpsoy Dt

ERIE RESISTOR CORPORATION
ERIE. PA.

Magnetic Tape
(Continued from page 15)

type®®, which uses different spacings
of the grooves on the record to signify
coming events. Thus a blank space of
the width of two grooves means a cor-
rection or cancellation is coming. A
wider space can mean the end of the
letter or other special instructions.
Thus by merely inspecting the record
one can tell how long a letter will be
or when a line is about to be can-
celled.

Controls

The control devices for many of the
dictating machines follow the pattern
of earlv wax recorders. The person
doing the dictating usually manipu-
lates a hand control to start, stop or
plav back the recording. This is gen-
erally a push button on the micro-
phone.

The stenographer often listens to
the recording through an earphone
for privacy, and starts or stops the
record with a foot switch.

Both recording and transcribing
inachines are usually equipped with a
pointer or other indexing device st
that particular parts of the record
may be identified.

Magnetic Recorders

Magnetic recordings have been
made on steel discs, tapes, and or

music wire. Early attempts ere
handicapped by various unsolved
problems. Music wire, which was

used extensively, was not originally
of the best alloy for magnetic record
ing. Results were weak and noisy, and
crosstalk resulted from adjacent turns

**Soundscriber.

STEREO PREAMPLIFIER designed to
work with two basic high power ampli-
fiers. Features two independent channels
for each of 5 inputs with a ganged selec-
tor, turnover, roli-off, volume, bass and
treble controls. Function switch is in-
cluded to enable channel A or B to be
used as a monaural preamp driving hoth
power amplifiers when no stereophonic
program source is available. Self powered
with dc filaments.—Model 208; Grommes,
Division of Precision Electronics, Inc
9101 King Street, Franklin Park, I11.
[SERvICE]



SERVICEMEN
' EVERYWHERE

. choose
et ELMENCO

th
ok ou | CAPACITORS
ent |
° o § eof° .
For highest reliability and quality
W
que _I
t b
F
@ .Complete Humidity
Resistance.
] o M @ High Temperature
Resistance
@ Longer Operating
) i Life
In fact
rst that STEATITE TUBULAR
er B
t
t
t
Il L}
t
!
t I e ALL Capacities
Tolerance
& Voltage
To be Continuved Imprinted on each Unit

® Standard
Tolerance * 5%
VCM.20

HIGH VOLTAGE SILVERED
MICAS

SEE YOUR LOCAL ARco DISTRIBUTOR

ol TR L Don't A t Imitati
T B Sasl e Gray-yuarisss’ p¢. » on't Accept Imitations!

transistor amplifier to provide 15 watts

TRANSISTORIZED battery-operated
power megaphone said to have an effec-

output. v

e ¥el Ask for Elmenco!

SEE US AT THE IRE SHOW — BOOTH NUMBER 2738
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CONVENIENCE

UNLIMITED!
New

XCELITE
Kit

Holds ALL Your Most-Needed Tools

Yes, with the 99 SM Service

Master, you'll be able to handle 999
of your service calls . . . quickly, easily,
profitably. This convenient, attractive non-
scratch roll kit contains 23—yes, twenty-
three—of the most popular items from the
famous XCELITE "99 Line” of precision-
made tools.

You professional Radio, TV, Hi-Fi and Elec-

tronics Servicemen will have your favorite
XCELITE Nutdrivers, Screwdrivers, Detach-
able Handles, Pliers, Reamers, Adjustable
Wrench—all "filed" for instant access in
the 99 SM Kit. Included is the highly-useful
99X-10 6 Snap-In Extension Blade.

If you have certain specialized service
needs, you can ‘'custom-assemble” your
own selection of tools from XCELITE'S 99
Tool Line”. Then your 99 SM Kit will fit
your own service jobs to a "T",

See Your Dealer Today . . . Order YOUR 99 SM Service Master

Kit To Handle 99% of ALL Your Service Calls!

XCELITE, INCORPORATED

Dept. V, Orchard Park, N. Y.

In Canada-—Charles W. Pointon, Ltd.
6 Alcina Ave., Toronto, Ont.

Service Notes
(Contintied from page 27)

KESTER |
"RESIN-FIVE" |

(d1] {1
SOLDER

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 zine and nickel-plate. The flux residue

is absolutely non-corrosive and non-conductive.

Available in oll practical Tin-lead

Alloys; 40/60, 50/50 and 60/40 in

diometers of 3", %o, %4, Y52 and
others.

Printed Circuit Soldering
On Copper-etched boards
use 60% Tin -40% Lead
Alloy . . . for those that
are Silver-surfaced use
3% Silver-6112% Tin-

3512% Lead

KESTER SOLDER comr

4248 Wrlghtwood Avenue, Chicago 39, lllinois « Newark 5, New Jersey, Brantford, Canada

36 * SERVICE, MARCH, 1958

shorting them together. The shorts
can be classified as either hot or cold;
the hot short being the one that oc-
curs when the tube is warmed up, and
the cold short the type that persists
even when the tube is cold.

The following steps should be fol-
lowed to remove a G,, K short:

The neck should be tapped several
times with a rubber-cushioned rod
and checked with an ohmmeter to
see if short persists. If short persists,
the first step should be repeated sev-
eral times. If the short still persists
the tube should be placed in a face-
down position on a surface that will
not scratch the face plate and the
neck tapped again. One should check
again with an ohinmeter to see if ele-
ments are still shorted. If they are
still shorted, the foregoing step should
be repeated several times. If the short
still persists one should then try to
burn out the particle.

An 8 to 12-mfd capacitor, charged to
300 - 400 volts, should be discharged
through the G, K short to burn out the
particle. The negative side of the ca-
pacitor should be connected to the Gi
and the positive side to the cathode.

When a hot short is encountered, the
tube should be warmed up before burn-
ing out the particle. In the case of a bad
short caused by a loose cathode, it may
be impossible to remove the condition.
In some cases, the short may clear up
momentarily, but will return again.

Particles lodged between elements in
the gun other than the Gi and K, may
cause arcing between them at low volt-
ages. One should tap the tube as recom-
mended and check for arcing by apply-
ing normal voltages between the grids.

{From a field report by Walter J.
Cerveny, lickok Electrical Instrument
Co. °From notes prepared by RCA
Service Co.

INTERCONNECTING SHIELDED CABLE
for replacements, as well as original
installations. Lenite terminations are
molded on and grooved for easy-grip-
ping.—Lab-Tronics, Inc., 3656 N. Lincoln
Ave., Chicago 13, Ill. [Service]




Avudio

(Continued from page 20)

amplifier drives the monitor speaker
from its push-pull output. A feed-
back winding on the output trans-
former ac balances the stages. A full-
wave 5Y3GT rectifier furnishes the
B+ and filament power to the stereo
channel through a plug connector.

Filaments are all operated from a 12-v
winding, center-tapped to ground.

In the aural-balance remote con-
trol are 1-mfd coupling capacitors
which pass the low frequencies. The
master volume for each channel is
mechanically linked, as is the balance
control.

In each half of the speaker sound
system is a woofer, mid-range speaker,
and a tweeter providing 16-watts of
output.

PHONO CARTRIDGE, with 3- to 6-gram
tracking force, using a moving magnet
principle designed for record changers
and transcription tone arms. Magnet
turns on a vertical axis; needle tip
is placed at end of a light metallic
beam, providing low needle point mass.
Cartridge can be used with amplifier
having a magnetic phono input. Supplied
with a 1-mil diamond needle for micro-
groove or a 2.7-mil sapphire needle for
78 rpm records. — Professional Dynetic;
Shure Brothers, Inc., 222 Hartrey Ave.,
Evanston, Ill. [Service]

12-WATT AMPLIFIER with built-in pre-
amp, which features inverse feedback
circuit, separate bass and treble con-
trols, tone compensated loudness con-
trol, record compensator and auxiliary
tap, phono input jacks for ceramic,
crystal and reluctance pickups, built-in
auxiliary input jack for AM-FM tuners
or tape recorders, multi-speaker out-
put taps for impedance matching for
4, 8 and 16 ohms., Uses two 6AQSs, two
12AX7s and one SY3.—Model QI500PA;
Dynamic Electronics-New York, Inc,, 73-39
woodhaven Blvd., Forest Hills, L. 1., N. Y.
[SErVICE]

REAL

FOR YOUR

The twin 1

NEEDLE BUSINESS

mil needle at the same
price as the 3 mil-1

another “first” {rom the company of ‘“‘firsts

VISION

mil donble —

even foreign makes

! DUGTONE COMPANY, INC.

Keyport, New Jersey
Charles . Pointon, Ltd., Toronto

l In Canada

lust what vou would expect .
with the 1 mil twin needle. For Duotone foresees
your needs and meets them first. Real vision that
brings you scores more needle sales! The Duotone

1 mil twin needle for every lype cartridge

the 3 mil-1 mil double

. Duotone was first

sells for the same price as

SUCCESSFUL TECHNICIANS

RELY ON RIDER SERVICE ‘AIDS’
FABULOUS “'picture-book” COURSE
NOW AVAILABLE

BASIC TELEVISION, by Alexander Schure. This new
5 volume addition to the famous “picture book™
courses is the most understandable presentation of
black and white television receiver theory at the
basic level ever published. It starts with the trans-
mitter and discusses in detail the following sub-
jects: Volume 1. the transmitter; the handling and
the operation of the camera; formation of the
picture signal and the general content of the trans-
mitter. Volume 2 covers the organization of the
entire TV receiver treating each section individ-
ually from antennas to picture tube. Volumes 3, 4
and 5 treat with TV receiver circuit explanations.
Each volume covers a specific number of sections
in the receiver. #198—soft cover. 5 vols. 590 pages
(approx.) $10.00 per set. #198-H all 5 volumes
in a single cloth covered binding, $11.50.
REPAIRING HI-FI SYSTEMS, by David Fidelman.
This book deals with finding the troubles and
repairing faults in hi-fi equipment with no test
instruments — simple equipment — and elaborate
equipment. Typical troubles are analyzed and re-
paired through a system of logical steps. Soft
cover, 212 pp., illus. #205. $3.90.

HOW TO INSTALL & SERVICE INTERCOMMUNICA-
TION SYSTEMS, by Jack Darr. The growth of the
intercom as a modern tool of business presents an
important service and installation opportunity.
This book covers completely installation and main.
tenance of commercial intercommunication equip-
ment. Soft Cover, 152 pp.. illus. #189, $3.00.

HOW TO SERVICE TAPE RECORDERS, by C. A.
Tuthill. Discusses the tape recorder and its opera-
tion. Explains the types of circuits, drive mechan-
isms, troubleshooting. and repair. Soft cover, 160
pp.. illus. #1617, $2.90.

REPAIRING TELEVISION RECEIVERS, by Cyrus Glick-
stein. The most modern completely practical book.
written by an expert with long experience in
television receiver repair. Devoted to trouble-
shooting and repair techniques which are modern,
yet down-to-earth. Covers the use of simple as
well as elaborate test equipment of all kinds. Pro-
fusely iltustrated. Soft Cover, 212 pp., 5% x 8%”,
illus. #191, Only $4.40,

3rd SUPPLEMENT to the RECEIVING TUBE SUBSTI.
TUTION GUIDEBOOK, by H. A. Middleton. A must
for every technician! Contains more than 830 latest
receiving tube substitutions ¢ more than 200 pic-
ture tube substitutions * more than 230 American
to European tube substitutions * more than 200
European to American tube substitutions ¢ a cumu-
lative index listing the tube types treated in the
basic book and all 3 supplements. It pays for itself
almost immediately! #139-3—Soft Cover, 72 pp.,
816” x 11”7, illus. Only $1.35.

RECEIVING TUBE SUBSTITUTION GUIDEBOOK, by
H., A. Middleton. 2£135—Soft cover. 224 pp.. B1.”
x 117, illus., $3.00.

FIRST SUPPLEMENT, #139—Soft cover, 48 pp.. 81,7
x 117, illus., $.99.

SECOND SUPPLEMENT, #139-2—Soft cover, 48 pp..
81,7 x 117, illus., $.99.

ADVANCED TV SERVICING TECHNIQUES, by Zbar
and Schildkraut. A complete advanced TV servie-
ing course, developed by the Radio-Electronics-
Television Manufacturers Association. Shows how
to use every conceivable type of test equipment,
how to service every part of a TV receiver. Ex-
plains latest techniques. Soft cover. 812" x 11”.
MAIN TEXT, 192 pp.. illus. #161, $3.60.
LABORATORY WORKBOOK, 32 pp. #161-2, $.95.

TV PICTURE TUSE-CHASSIS GUIDE, by Rider Labd
Staff. This easy-to-use TV tube type chassis guide
covers all picture tube types used in TV receiver
production from 1946 to February 1957—over 7.000
listings. Organized by chassis number, and in some
cases, by models so that the technician can imme-
diately locate the correct picture tube type simply
by knowing the chassis number, #204, Only $1.35.

RIDER'S NEW & B € SERVICE

{**single diogram only®’)
ONLY 50¢ PER CHASSIS AT YOUR LOCAL JOBBER

RIDER’S TV 22

NOWwW

AVAILABLE
only $24.00

Rider books, manuals. SD O ave available at your
Parts Jobber. Look for the Rider Bookseller. If
these books are not available, order direct.

- RIDER PUBLISHER, INC:

4th Straet,; New York 11, N. Y.
i Bedn ol
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VHE.FM FOR.
MOBNE

AIRCRAST
MARINE
MOTORCYCLE
rortant
BASE

FLEETCOM S»r.,

MODEL 500-6 12 SERIES

The FLEETCOM Sr. is rugged, compact,
universal 6/12, VHF.-FM
two-way mobile com-
munications equipment

for the Public Sofety,
Industrial, Land Transportation

and other radio services.

COMCO’S 17 yeors experience in
design leadership and praduction Model

“know-how" is engineered and built
into every FLEETCOM Sr. unit.

Cirossis

POWERFUL:. COMPACT!

Wy 1\ ATTENTION DEALERS!

Write for available >

territories,

fOUNDED 1338 CORAL GABLES,

300-48-6/12

MI1AM)

Nt

/ ~,
TWO-WAY RADIO
communicaltions equipmenl
\

YHF-AM FON. VHF
AIRPORT VEMICLES
GROUND STATIONS
POINT.TO-POINY

ANTENNAS

ACCESSORIES

<7 -
Jegz fures:

55 Watts output in low band
Frontorrear mounts

Case size 14 "x13%""x6’
Maximum output with minimum

battery droin.

UKIVERSAL! (nstantly converiisly fer 6
or 12 volt operction.

COMPLETE'  Recdy for Instcitaticn erd

operation.

qQuaLITY! txceptionol velue/frlco
y ratio.

{ADI0

COMPARY,

ELORIQA

Inc.

Closed-Circuit TV Controls

CroseEp-Circuir TV control units
which normallv can be mounted any
where within 500’ of the camera may
be considered the heart of a c-¢ chain,
as it controls the camera; it may also
control the monitor and in all cases
supplies the video information to the
monitors.

The control unit® consists of six
separate parts. There is the main
frame whicli contains a germanium-
diode power supply; dc voltages are
supplied from this unit to the camera,
and a sub-chassis of the control unit.

38 e SERVICE, MARCH, 1958

\ svnc sub-chassis of the control
unit generates the sync pulses for the
entire chain; the svnc voltages origi-
nate with a 31.5-kc oscillator. Provi-
sions are made to tie this oscillator
through an afc circuit to the line vol-
tage, where the line voltage is a con-
stant 60 cps. The vertical drive pulses
occur 60 times a second. The timing
pulses are obtained by dividing the
constant 31.5-ke oscillator output by
95 and a second time by 21. The hori-
zontal drive pulses occur 15,750
times a second and are obtained by

FIG. 1
equipment for black and white pictures.

CLOSED-CIRCUIT-TV plug-in

dividing the output of the 31.5
oscillator by two.

A sweep sub-chassis of the control
unit develops horizontal and vertical
sweep sawtooth voltage for the vidi-
con, clamp pulses, circuits tor hori-
zontal and vertical blanking, focus
current regulation and a sweep-failure
protection circuit; this circuit insures
against vidicon damage or burning
should the vidicon sweep circuits fail

\ video processing sub-chassis of
the control unit provides video ampli
fication from the camera preamplifier
and the video blanking and clamping
circuits. This chassis also has the rf
oscillator and modulates the +f carrie
with video

The final sub-unit of the control
unit is the control panel which con
tains the external operating controls.
They are the focus, target, beam and
gain and ave the only control and
cammera adjustments that are used
once the chain has been set up.

The monitor, while it contains its
own vertical and horizontal sync cir
cuits, may be switched to external
control and be controlled by horizon-
tal and vertical pulses from the con
tro! unit. All sync voltages and video
voltages are terminated in a 75-ohm
load. Each monitor has a video input
and output jack. A second monitor
can be bridged trom the first, a third
from the second until the final moni-
tor. The output of the final monitor is
terminated in a 75-olun output. \WWhen
a normal TV receiver is used as
monitor, the 75-ohm output is matched
to the common 300-ohm input by a
matching transtormer

As in any industrial electronic prod-
uct, there are many options such as
remote lens control, camera switchers
video switchers, and other devices to
permit a wide range of product appli-
cations.

In a €. E. closel-circuit system.




A Profitable
New Field!

INDUSTRIAL
ELECTRONIC
SERVICING

with

‘OHMITE

QUALITY
Components

|
| Industrial electronic servicing
| is profitable new business for
you. Especially when you
| stock and replace with de-
| pendable Ohmite components
. the line your industrial
I customers know and prefer.
Service such industrial equip-
I ment as mobile radio, aircraft
| and marine radar and radio,
electronic controls for fac-
| tory processecs and automa-
tion, industrial P.A. and inter-
com systems, and—medical
and dental electronics.

AXIAL-LEAD
RESISTORS
Vitreous-enameled,
power-lype units
\ designed 10 with-
stand high temper-
atures. In 3, 5, and
10-watt sizes.

BROWN DEVIL
RESISTORS
Vitreous-enameled.
In 5, 10, and 20-
watt sizes.

LITTLE DEVIL
COMPOSITION
RESISTORS

Meet all MIL-R-
11A requirements.
Available in ¥2, 1,
and 2-watt sizes in
all standard
- EIA values.

MOLDED
COMPOSITION
POTENTI-
OMETERS

& - oY

.i,:ﬁl TYPE AB

(1 Resistance material
is solid-molded,

noise-free. Rated
at 2 watts.

| Write for Stock Catalog 28

[

OHMITE

DEPENDABLE
RESISTANCE
UNITS

OHMITE MANUFACTURING COMPANY
3642 Howard Street, Skokie, lllinois

J 1

| signal at
| stability specifications normally re-

b

Service Engineering
Continued from page 26)

techniques are added. Ignition noise

hurts DSB to about the same degree. |

A transmitter is essentially an amp-
lifier that provides a high level rf
output. A stable signal source is amp-
lified sufficiently to provide the de-
sired output level. In general the
higher the stability requirement, the
lower the power available at fre-
quency determining source. This is
a logical observation provided that
physical volume is held constant.

| With higher power there is more

localized heating of the circuit com-
ponents and this in turn places greater
stress on the components. Aside from
requiring that we start the transmitter
low power level, high

quire operating the source at a rela-
tively low frequency.

There are three popular approaches
to filling amplifying requirements.
The multiplier technique is most
common; multipliers may double,
triple, quadruple, etc., limited only
consideration of attenuation of
spurious signals and resultant power
gain. Assuming a ==0005% stability
the power in the frequency source

must be in the order of 2 milliwatts. | |

This is, of course, a highly non-linear
system and can be used only for FM
and high-level modulation AM.

Another is the closed-loop tech-
nique wherein the pa is an oscillator
which is controlled by a feedback
system using a stable frequency
source and gfc to maintain frequency.
Such a system is readily usable on FM
and perhaps on AM, limited only by
the performance of the oscillator
when modulated.

A third popular methed of signal
amplification and frequency multipli-
cation would be the frequency con-
version technique. This
involves the use of mixing devices and
circuits to generate higher frequencies
without excessive non-linearities or
distortion. Being a linear system it
can be used for SSB and, of course,

approach l

for AM and FM. When used for SSB, |

high stability oscillators will be re-
quired and the frequency source
power levels would have to be
lowered to the 50-milliwatt level.

! e q u
STABILIZING
CONTROL CKTS
(LINEARITY FREQ)

=]

FIG. 3: BASIC 2-WAY receiver block dia-
gram,

i , G-C CHASSIS
gt CRADLE

Protects TV chassis
from damage while
making repalrs,
rotates 360° to any
desired position.
Sturdy, light weight.

No. 5212 List $12.95

G-C HI-FI & TV
GRILLE CLOTH

New modern patterns

metallic thread. il

shades to match walnut, mahog-

any and blonde cabinets.

No. 8656-E 187x24" size List $1.25
List $2.50  No. 8105 for 9-pin tubes

List $1.25
GENERAL CEMENT MFG. CO.

Division of Textron Inc., Los Angeles—Rocklord, {ilinois

G-C MINI TUBE PIN
STRAIGHTENER

Precision made steel dies for
lignl ture tube pins.
Save time, avoid lube breakage.

No. 5191 for 7-pin tubes

in gold
ble in

ASK YOUR G-C JOBBER
FREE CATALOG . . . send postcard today!

selling TV parfs;? |

for the right replacement

new 1958 edition—world’s largest
electronic catalog only $3.50 at
your local parts distributor — now

Free! Write for Panel Lamp Chart.

THE RADIO-ELECTRONIC MASTER
60 MADISON AVE., HEMPSTEAD, N. Y.
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look what P2 €RZ2 puys

in test equipment/

HEATHKITS
GIVE YOU
TWICE AS MUCH

equipment far
every dollar
invested

The famous model V-7TA Vacuym-
Tube-Voltmeter Is aperfect
example of the high-quality
Instruments available from Heath
at ¥ the price you would expect
fo pay! Complete,

only ‘245_0._

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 Heathkits 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

Hea

Contains

f Heathkit models a\ le

thkit catalog now!

etaied cescripions <4ill] FREE catalog

VTVM'

< teste

your copy—Now!

Mall coupon below for

b
- -
6 ‘ Name
2 -
\ 8 \ Address
Also describes Heathkit ham
gear and hi-fl equipment in
kit form. 100 interesting and State

profitable **do-it-yourself**

projects|

40 o

Clty & Zone

= \ HEATH COMPANY
ﬂ A SUBSIDIARY OF DAYSTROM, INC,
; A BENTON HARBOR 11, MICHIGAN
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CATALOGS — BOOKS

PuiLco Accessory Div., Philadelphia 34
Pa., has issued a 1958 Appliance Parts
and Accessories Catalog covering major
service replacement items. Parts are listed
by product model numbers and are cross-
referenced to show diflerent models on
which a given part is used. Also included
are complete lists of parts with part num-
bers, description, service substitutions
and suggested retail prices. Data covers
Philco refrigerators, freezers, air condi
tioners and electric ranges produced in
the last ten years. [SERvICE]

CBS-HyTtRroN, Advertising Service,
Parker St., Newburyport, Mass., has re-
leased a revised illustrated tool catalog,
PA-6, with information on printed-cir-
cuit soldering aids, tube-and-tool caddy,
solder dispenser and refills, wax-up pick-
up stick, 4-way tool, tube tapper, tube
lifter, tube puller, test adapters, pin
straighteners and probing tweezers.
[SERVICE]
B & K Manvuractuning Co., 3726 N.
Southport Ave., Chicago 13, Ill, has
published a 4-page catalog sheet with
information and specifications on a port-
able video and audio generator, dynamic
mutual conductance tube and transistor
tester, picture tube rejuvenator - tester
test equipment calibrator and shorted
turns indicator. [SERVICE

° ° °
RayTHEON MaNuracturing Co., 55
Chapel St., Newton 58, Mass. has an-
nounced a diode interchangeability chart
listing a total of more than 1000 diodes.
More than 400 Raytheon replacements
are listed. [SERvVICE]

-3 o
UniversiTy LoupsPEAKERs, Inc., 80 S.
Kensico Ave., White Plains, N. Y., has
released a brochure covering its Pro-
gressive Speaker Expansion plan. In-
cludes complete descriptions, illustrations
and prices of speakers, networks and en-
closures. [SERVICE]

CHicaco STANDARD TRaNSFORMER CORP.
3501 W. Addison St., Chicago 18, Ill.
has published a 100-page replacement
guide, STV-8, devoted to TV replace-
ment transformers including flybacks,
yokes, vertical outputs, audio outputs
filter chokes, focus coils, horizontal block-
ing oscillators, horizontal-deflection out-
puts, and linearity coils and others.
Covers more than 7000 models and
chassis of 98 manufacturers. [SERVICE]
-] o °

CoyNeE EvrLectricaL SchooLr, Chicagc
1, has issued a 700-illustrated book on
Pin Point Record Changer Troubles in 5
Minutes by P. Sheneman. Book utilizes
a new technique for servicing record
changers in the field. Illustrations are
used in conjunction with a check-chart
method. Models are arranged alpha
betically by manufacturer. Specific cures
are offered for mechanical and electrical
troubles in record changers made during
the past ten years. Price $4.95. [Seavice]
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TEST INSTRUMENTS

LEAKAGE CHECKER
A TUBE AND cApPacitoR-leakage checker,
LC3, featuring a filament testing portion,
positive test on heater-to-cathode leakage
for series-filament TV receivers, picture
tube socket for testing tubes in cabinet
and a replaceable roll chart, has been
introduced by Service Instruments Corp.,
171 Official Road, Addison, Ill.

Unit, which tests 130 types, has a
leakage sensitivity of 100 megohms for
test from control grid to any other tube
element and for conventional capacitor
leakage tests. Rejects leakage of 50,000
ohms or lower between cathode and
heater and also for electrolytic capacitor
tests. Capacitors are checked with volt-
age applied. [SERVICE]

SIGNAL-INJECTION DIRECT-VIEWING
TV ANALYST

\ sIGNAL-INJECTION direct-viewing TV
analyst, 1075, with point-to-point signal
injection and test pattern reproduction
for troubleshooting and signal tracing
rf, if, video, audio and sweep sections
of b-w and color-TV receivers, has been
developed by B&K Manufacturing Co.,
3726 N. Southport Ave., Chicago 18, Ill.

Generated test pattern allows condition
to be viewed directly on picture tube
screen. Supplies complete rf and if sig-
nals with video and audio modulation.
RF sensitivity and agc settings of re-
ceivers can be checked. Provides com-
posite signal, sync positive and negative;
also separate horizontal and vertical
driving pulses for troubleshooting deflec-
tion circuits, a 4.5-mc sound chanuel,
FM modulated from a built-in 400 cycle
tone generator, or from external audio
source.

Unit also allows signal tracing of cir-
~uits in color-TV sets. [Service]
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VOM'S

Two voms, 630-PL and 630-APL, with
clear unbreakable shadowless fronts and
wide-spread scales, have been announced
by Triplett Electrical Instrument Co.,
Bluffton, Ohiio.

Units feature 5 to 3500,000-cps re-
sponse on ac, continuous resistance read-
ing from .1 ohm to 100 megohms, polar-
ity reversing switch, single switch to
select both circuit and range, and voltage
scales reading by 10’s (2.5-10-50-250-
1000-5000). [SErvicE]

Can You Handle This Problem?

final stage of
transmitter-

dipole
f=10mc

121 transformer
| amp

No. 3 of a series of questions for progressive technicians

antenng———

1
.

= 25 ft

+B

Ammeter A, read?

(Answer printed below)

(a) Much less than | amp.
(b) A little less than 1 amp.
(e} Much more than | amp.

(c) 1 amp.

Be careful on this one. A quick

A AZ _l
b ]
300 ohm line ”
)
inl! =
]
I

%

Ammeter A, shows a current of 1 amp. What will R F

(d) A little more than 1 amp.

opinion may lead you astray.

You may not run into a situation like
this very often, but the odds are you
are facing a lot more problems than
you did a few years back. The TV
service man of today is coming up
against new devices . . . modified cir-
cuits . . . unproved components. If

Cleveland Institute of Radio Electronics
4900 Euclid Avenue, Dept. S-10, Cleveland 3, Ohio

Please send me detailed solution to problem above and
information on how | may prepare for the increasing — -

he can handle the challenge he is in
line for a lot of interesting and profit-
able business. It will pay you to find
out how you can increase your income
by adding to your kit of “mental
tools.”

Answer to problem above:
‘dwe /) ‘p—dwe | ueyy osows Yyoniy (9)

.Successful

Electronics
.T{{ainih - —

opportunities in electronics. There is no obligation. -

NANME aodssaledliiey a0 ol Sara™ s s B iEs 2% Aua sl o Tl Tyl
ADDRESS
CITY .. Zone... .. STATE ... ......... ..

Accredited by The National Home Study Council
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ACCESSORY DISPLAYS

5 WORDS

RO !'LASTIC

RUBBER COAT SPRAY, a rubber coating
that can be sprayed from a can, devel-
oped by Electronic Chemical Corp., 813
Communipaw Ave., Jersey City, N. J.
Spray is said to produce insulation and

Tell Why You Like R O
Tobe Service Capacitors

Your 25 words can win the Ford Ranch Wagon

> =8 ,! D =

;/’ And Here Are the Tsc* Features to Help You Win » No £ e
Y g substandard materials can possibly enter the manufac- AL IS o= AN I ¥ 1.
) — ture of TOBE SERVICE CAPACITORS, because everything is é?‘"“ 4 A A . .
quality-checked beforehand - Highest grade dielectric -
materials prevent voltage breakdown in service » TSC’s Tt SIXTEEN-DRAWER cabinet containing an
I “.l are designed for .higll-te.rm)ex-at%xx"e operation — will not : f::‘s":::::'a:’zogogos,:’:ai:'fs':::"‘T; Lra ]
& 7 dry out or deteriorate .m' service Coppferweld leads J \ supplied to Service Men with each stock
\U&/ soldered directly to foil insure you against opens - gfc\"‘vahgiieg‘:‘e'":i ‘;’::k_s':.c';":‘“'“' iinc,
Moisture-tight seals guard against shorts » Pigtail leads e ’
will not pull out or break off « No danger of hot soldering AT M“

y iron opening internal connection or melting sealing com- : 73'/ 1)

r.‘_} ) pound « TSC’s will maintain specified capacity over entire e "
operating temperature range -° TSC’s receive 100% : iy
quality-control inspection prior to shipment « Continuous @ ?}:

( production-line testing automatically rejects “duds” - S 113 —
J o Maintenance of large inventories on complete line means { E{- =
4 [ faster delivery to your TOBE DISTRIBUTOR and you. (' /;'._ ~=
LV #e ’; e:‘n
f A Y
e [ S
B> TOBE  &&,
‘Tobe Service Capacitors " 3 5 ‘
@ : <R
Q¥ ® COUNTER DiSPLAY for ATR electronic

tube protector, Carton carries nine ATR
Model 250 wall protector and three ATR
300 fioor models.

cCAPACITORS

B-W TV CORRESPONDENCE COURSE

Tobe Deutschmann Corporation, Dept. C b v
2900 Columbia Avenue, Indianapolis 5, Indiana A C_OI_‘“ESPOI\D"‘BCE COUASE w
servicing for independent radio
. . . TV Service Men has been announced by
‘] prefer Tobe Service Capacitors in my work because Sylvania Electric Products, In

Course material, prepared by the |
Radio Television Training Association,
features 12 lessons covering all aspects
of convergence, purity, circuitry and as
sociated fields. Examination sheet sup-
plied with each lesson; corrected lessons
returned with an explanation of errors
Course is available through the pur
NAME chase of Sylvania receiving and picture
tubes. [SERvICE]

ADDRESS
472 ¢ SERVICE, MARCH, 1958

CITY ZONE STATE

I enclose a Tobe boxiop



ACCESSORIES

DC POWER SUPPLY KIT

A pc power supply kit, K-612T, utiliz-
ing the same circuit design, patented
conduction cooling and components used
in the D-612T power supply, has been
announced by the Electro Products
Laboratories, 4500 N. Ravenswood Ave.
Chicago 40, IIl

Unit is said to have ample regulation
to operate solenoid tuning controls in
newer auto radios. Also can be used to
operate and service marine radios, phone
circuits, fans, low voltage dc accessories
and model train systems.

Provides two continuously variable
voltage ranges—0-8 and 0-16 v with 10
amps continuous duty up to 12 v; dc
at potentials up to 16 v for battery
charging, electroplating and lab work in
schools and industry. Will supply up to
21 v for transistor portable-radio loads.
Ripple is said to be .1% for low current
loads required to service transistor port-
able radios; less than .5% ripple up to
5 amps. [Service]

110° TUBE BRIGHTENERS [

Two 110° TuBe brighteners, C-211 (for
use with button-base types) and C-221I
for use with shell bases), have been
announced by Perma-Power Co., 3100
N. Elston Ave., Chicago 18, Ill.
Brighteners operate on series or par-l
allel-wired filament circuits, as required,
by setting a selector switch; they are|
autoformer types, giving a full 7.8 v
output. [Service] [
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Or one of 49 other valuable prizes

F55 Here’s all you do . .. In 25 words or less, tell us why you
prefer TOBE SERVICE CAPACITORS.

Then, send your entry to us with the top from any TOBE
capacitor carton, or the plastic box some TOBE capacitors
are packed in.

That'’s all there is to it. Enter as many times as you wish,
providing each entry is accompanied by a TOBE earton top
or the plastic box. Use entry blank below. Additional
entry blanks can be obtained from your TOBE DISTRIBUTOR.

Contest Closes May 30

Contest is open to all service-men over 21 years of age
residing in the continental United States. Employees of |¥ M-
the TOBE DEUTSCHMANN CORPORATION and their advertis-
ing agency are excluded. All entries become the property

TaoE| of TOBE DEUTSCHMANN CORPORATION. Decisions of the
- { judges are final. In case of ties, duplicate prizes will be
awarded. Contest closes May 30, 1958. Winners will be

s announced June 30th.

108t B
o TOBE

CAPACITORS

Tobe Deutschmann Corporation, Dept. C
2900 Columbia Avenue, Indianapolis 5, Indiana

“I prefer Tobe Service Capacitors in my work because

NAME

ADDRESS__ -

CITY ZONE STATE

I enclose a Tobe boxtop




CORNELL-

DUBILIER
CAPACITORS

The Ceramics with
the “worries” removed

If you want ease of mind, take a second look at C-D Ceramics . . . the
Ceramics with the “MILLION DOLLAR BoDY.” Even if they were costly—
which they’re not—they would be the most economical replacements
vou could use. Because C-D Ceramics remain stable, won't melt, and are
virtually imriune to shorts and opens.

Besides, c-D Ceramics have a quality that can’t be matched—because
their manufacture, all under one roof, is rigidly supervised from raw
materials to finished product.

Next time you need to replace a bypass or blocking capacitor, use a
c-p Ceramic. They’re available from your local ¢-p distributor in all
he popular values and voltage ratings. Catalog 200D-3 is yours for
the asking. Just write Cornell-Dubilier Electric Corporation, South
Plainfield, New Jersey, Dept. S-38B.

CAPACITORS

5 aa - " s 8 g

CORNELL-DUBILIER
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BENCH-FIELD TOOLS

NYLON HANDLE SCREW STARTER

A NYLON-HANDLE screw starter, featuring
a mechanism which grips screwhead so
it cannot drop, has been announced by
Owatonna Tool Co., Cedar St., Owa
tonna, Minn

Unit is said to be extremely useful in
hard-to-reach places carrying shock volt
age. Available in three lengths: 2!
6" and [SERVICE

TUNER/VOLUME CONTROL CLEANER

A Tuner and volume control cleaner,
Mute. that it is said can be used while
set is in operation, has been announced
by Electronic Solvents, Inc., 170 N. Park
St., East Orange, N. ].

Tonic is claimed to eliminate dirt and
oxidation with no danger of detuning
Available in 6-ounce spray can and 8
and 32-ounce spout cans. [SERVICE]

o -3 o

TUBE-TOOL ACCESSORY CARRIER

A TuBg, TooL and accessory carrier,
Totemaster, composed of four inter
changeable box sections of various sizes
and a carrying top, has been develope
by Mastra Co., 2115 Superior Ave
Cleveland 14, Ohio

Sections can be locked together into
one unit or tailored to any convenient
size for a service call. Entire unit con-
tains more than 4000 cubic inches and
can carry 360 popular sized tubes in
addition to tools and accessories. D
tachable carrying top has a non-distor
tion mirror for TV alignment, built-in

and 9-pin straighteners, strap holder
for order book or schematics and an ad-
justable web to hold cover at any angle
Heavy duty pull catches and comer pro
tectors are used. [SERVICE

e SERVICE, MARCH, 1958



COMPONENTS

HIP-MOUNTING FEED-THROUGH
CAPACITORS

Hip - mounTING cERaMiIC feed - through
apacitors, CFT, featuring a ridge whic.h
lds insertion of capacitor in chassis
hole to a fixed uniform distance, have
heen developed by Comnell-Dubilier
Electric Corp., South Plainfield, N. J.
Units measure %" long with protrusion
from chassis plane of 9/64" for larger-
diameter end and less than 15/64" for
shank end, depending on chassis thick-
ness. Diameters of head and shank ends
re 7/32” and .187", respectively. Elec-
trode is hot-solder coated.
Feed-through hole (.062” min.) ac-
mmodates wires up to No. 15 AWG.
Ends are cupped and solder-coated. Dc
vorking voltage is 600 v; available in
alues from 4.7 to 1000 mmfd. [Service]

aﬁ&ﬁ

Il

AXIAL-LEAD SILICON RECTIFIERS

AXIAL-LEAD SILICON rectifiers, K, which
an be operated at 750 ma to 55°C with
no heat sink, have been developed by
the rectifier division, Sarkes Tarzian, Inc.,
415 N. College Ave., Bloomington, Ind.

Units incorporate an environmental
seal with epoxy resin. Polarity is identi-
fied by color-coded resin at each end.
Voltage ratings are 100, 200, 300 and
400 v peak inverse. [SERVICE]

— 40-K P,hz-
© -

(-]

HIGH-CAPACITY CERAMIC
CAPACITORS

Cerariuc carpacrrors, Ultra-Kaps, with
apacitance up to 100 times previously
vailable, have been announced by
Centralab, 900 East Keefe Ave
Milwaukee 1, Wis.

Units have been designed primarily
for transistor circuit applications.

Four standard values, .22, .47, 1 and
22 mfd, are now Dbeing stocked;
rated at 3 odcw. Range in diameter
from X" to ¥". Described in Centralab
bulletin 42-488

S ——
‘. 4 J ‘l‘
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CORNELL-

DUBILIER
VIBRATORS

Built to last...
a type for every radio

The ¢-D brand name on a vibrator is your guarantee of dependable
performance, long trouble-free service. Because C-D vibrators are
built to last, you can use them with full confidence. That’s why it
pays to reach for a C-D when a replacement is called for.

Remember, too, that there’s a ¢-D vibrator type for every make and
model car on the road. And the C-D VIBRATOR REPLACEMENT GUIDE
makes it quick and easy for you to select the exact type required.
Ask your local ¢-D distributor for a free copy of VIB-3, or write to
Cornell-Dubilier Electric Corp., South Plainfield, N. J. Dept.S-38.

CORNELL-DUBILIER
VIBRATORS
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TUNER CLEANER
with
INJECTOR NEEDLE

Waeree
'Ubricq,"
added: keeps
tuners gng
‘On'rols
tleqned
longe,,

The Injector

Needle cleans

and lubri-

cates where

youneed|t...

You can reach hard-to get at

wafers without pulling tuners apart or even
removing chassls from cablnet. DON'T WASTE
PRECIOUS CHEMICALS! YOU NEVER SPRAY AIR!

INJECTORALL CO.

2081 Shore Parkway Brookiyn 14, New York

{PROVEN:

Soldering tips
last 10 times
as long with

I 001
1COES
FIVE-CORE
‘SOLDER

A SPECIAL -ALLOY
AVAILABLE ONLY

in ERSIN

This tip
made oniy
7500 joints

using
ardinary
salder

This tip
made only
1000 joints

This tip
made mefe
than 10.000
jeints
using
SAVBIT.
Copper solder tips
last 900%, longer

when you use

Sold only lrugl\ radio pum jobbers
MULTICORE SALES CORPORATION roer waswnston, 8.1,
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economical SAVBIT| | MERIT PLAZA, Hollywood, Florida, site

TV Antennas
l (Continued from page 28)

Al
SERVIcE DEI{.I.ERS
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Next let us compare the perform
ance of a good TV receiver

|
|
|

Sensitivity n T
Frequency [Noise Dif-
Chagnel lm_lcgl figurse-dbl fer%nce Select-O-Switch
| 10 195 9 4 4-Way §elecfor
45 659 17 12 Use sov:”zlr:'enno

switch or as a hi-
fi speaker switch.
Permits channeling

Thus the receiver performance it-

| self is down considerably at the higher | one input to any

. one of 4 outputs.
| freq.uencxesl . Model $S4 "
Finallv, let us combine the data

LIST $3.25

| on antennas, transmission line and R,
‘ : " Switch-in-Base
receiver, using a practical figure for DUO-JUVENATOR
the transmission line (half way be- Parallel and Series TV tube
tween dry and clean and dirty and lcmR(T’s'feora|urce:re5n:5p.e<:'mc:\"
wet): S'n:;'ioRnl; )
Fre- Difference in db A:Ts: 25;
Chan- quency An- Tele-Link 5236
nel {mc) tenna Line Set Total Gley =1l
2-SET TV & FM & e
& 132 L. 4 14 L | & %
‘ LS Matched f
45 659 _184 08 —120 —402| ers for peck per. | NEEEEELEERE
formance on 2 TV § b o A 2

v T . . : or FM sets from
This difterence is startling indeed, | g antennc. -

and it is because of this situation that | Aodel TL2
higher transmitter powers, higher re-
ceiving antenna gains and better
transmission lines are required at uhf.
To evaluate how much the situation
can be improved, let us assume that
| the eftective radiated power on chan

nel 5 is 15 kw, that on channel 10 it
is 30 kw, and that on channel 45 it is|
200 kw. Let us further assume that |
the receiving antennas are well
chosen for each channel and are now
different, with gains of 3, 7 and 12
|dh. respectively. Finally, let us as-
| sume that very good 276-ohm open |
l\vire lead is used. The overall result\
{ will then be:

LIST $2.95

134 NASSAU ROAD ROOSEVELT, N. Y

SENCORE

LC3
Leakage Checker

Checks130differ- %
ent tube types —“ :F‘ )
more thon ony B
cther “'grid circuit type
checker. Includes UHF ond lot-
est type tubes.

Checks picture tubes without re.
moving tube from cobinet or

. 5 10 45 | V4

| Channel {referencel

| Transmitter idb) .... 0 43 11.3 & q

{Receiving ant gain {db) 0 +4 + 9 &

Receiving ant eff L

| lengfhgldbl ........ 0 8 —184 Check these outstand

| Line fdb) ... ...... 0 2 —-11 ing New Features :

| Receiver fdb) ....... 0 —4 12 | Now — For the !

Total {db) .......... 0 5 11.2 firsttime ... /{ ‘ /
vo! @

chassis.
New Roll Chart prevents obso.
lescence — just dial the tube

type and save time. Chart is
easily replaced ot no extro cost.
Dynamic Filament

checks including heater to cath-
ode leakage & shorts — no need
for o second filoment tester.
Two spare preheoting sockets to
cut down tosting time.
Capacitor checks simpl fied.
The LC3 provides all these new improved fea-
tures in addition to those employed in earlier
leakoge or ‘‘grid circuit’’ testers. A must for
any TV service technician.

-=- SERVICE

INSTRUMENTS CORP. focol ports
171 Officiol Rd * Addison, HlIl.  distributor

‘ Cut out this ad now for further infarmation [\

In stock

of the new plants, warehouses and exec-
ot your

utive offices of the Merit Coil and
Transformer Corp. [SErv:
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Signs and Clocks for
Service Shop

T
willl] <

LDEALTR SALES MESSAGE HERE

=]

INDOOR CLOCK . SIGN, outdoor sign,
Hange sign and electric clock designed
for the independent Service Man by CBS
MNytron. Indoor clock-sign features inter-
changeable $° type; outdoor sign high-
lights shop's name on both sides; double-
faced enameled fNange sign ean'be used
indoors or outdoors. Signg and clocks are
available through cgs tube distributors.

Servicing P-W Boards
Continued from page 25)

formers, res-caps, modules, sockets,
etc., is by slow heating and prying,
a little at a time, each lug until finally
they are all free. Not only is this a
lengthy procedure, but the danger of
breaking or otherwise damaging a
component is always present. With a
correctly-designed temperature con-
trolled soldering pot, the component
can be removed without damage to
component or board, the latter being
important where a defective com-
ponent is being replaced on a good
board.

In some few cases, it may be found
that the spacing of the mounting lugs
of a large componer.t may cover an
area greater than can be accom-
modated by the soldering pot. In
such cases, it is best to dip as many
lugs as can be fitted in at one time.
at the same time gently lifting the
same end of the component. As soon
as the lugs loosen, permitting a slight
movement out of the board, these
lugs should be withdrawn and the re-
maining lugs dipped using the same
procedure, alternately until the part
is freed. Do not exert too much pres-
sure. It is better to effect removal
slowly than risk damage.

Tube News
Continued from page 31

offset is good only for one geo-
graphical location and orientation of
the tube.

There is a certain amount of built-
in shielding when the tube con-
tains a steel frame or mask; the
21CYP22 is an example of this type.
A steel frame, in fact, attenuates the
field within the tube to a much
greater extent than one would expect,
particularly if it is degaussed in the
position in which it is to be used.
This degaussing in place, (or regauss-
ing as it has been called) is impor-
tant if maximum effectiveness is to
be attained from a steel shield of
any kind.

SPARE TIME PROFITS repairing trons,
Toasters, Fans, etc.—picked up on ser-
vice Calis. Ask your parts jobber for
Cat. WRSS .« if he cannot supply,
write us with name and address of
nearest jobber.

WAAGE MFG. CO.
632R N. Albany Ave.,, Chicago 12, 11,

—STACKPOLE

CARBON
RESISTORS

NEW (D/olfe JO*

A New Series Of Cold Molded Resistors Designed
For The Most Stringent Requirements

Now you can get carbon resistors
scientifically packaged to prevent dam-
age. All values are clearly indicated in
these handy re-usable boxes. Buy sev:
eral now . . . then you’ll always bhave
what you need. Packed 3 or 4 to box. ..
only 60c net coch.

T E e TTRTES——T

G-C ELECTRONICS MFG. CO.

Division of G-C Textron Inc., Los Angeles—Rockford, lllinois

ASK YOUR JOBBER
FREE CATALOG . . . send postcard today!

“ Fix ANY Mechanical Trouble
\ InANY Record Changer FAST!

RECORD CHANGER
TROUBLES

IN & MINUTES

New Eaiyy-To-Use
Book Shows WHAT!
WHERE! HOW!

The only book of its kind! Saves
time—ends guesswork, Amazing
CHECK CHARTS describe
symptoms and causes. PHOTO-
GRAPHS show you where causes
of trouble are located. Simple
EXPLANATIONS tell how to
fix the trouble., Uses the same
fast, easy-to-follow method as
used In Pin-Point TV Troubles )
In 10 Minutes and other books of Coyne’s Pin-Point se-
ries. Fully Indexed by make and model, Covers every
American make, plus most foreign changers. Includes HI1-
Fl, single-speed and 3 and 4-SPEED changers. With thls
Coyne book., you can fix 90% of mechanical troubles in
the home, without removing the changer from the cabl:
net! Helps spot many audlo troubles, too. Over 320 spiral
bound pages, 750 photos. Fits into tool kit for handy
on-the-job reforence

TRY IT FREE FOR 7 DAYS!

Send no money, just the coupon. After 7 days. send only
$3.95, plus postage, or return book and owe nothing.
Pays for itsell on just one service call. Act NOW¢}

|

MAIL COUPON NOW!

Educatlonal Book Publishing Div.
COYNE ELECTRICAL SCHOOL, Dept. SV.38
500 S. Paulimay St., Chicago 12, Il

Rush Record-Changer book for 7 days FREE TRIAL.

Name Age
ADDTRES & oo s el &5 oo rosrl B 8 s ovarerePhororare o%e o
cl Zone.... State........

ty S
] Check here if $3.95 is enclosed. We pay postage.
7-day money-back guarantee.
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o
Super
tube 'caddy

Teapt mamn @

carries /3 more

Biggest mile-sover ever offered.
Built for the technicion with obility
to do more jobs on the spot—who
would rother corry a few extro
tools thon lug o chossis.

Poys for itself quickly in time soved,
and in gelting more profits for
efficient repoir work.

Ask your Ports Distributor or write

~ $21.95 net Dept. S

Other Tube Caddies

TC-3 —225 tubes maxX............. $16.95 Net
| A TC-4 —262 tubes max............. $15.95 Net

. C-2A—143 tubes maxX............. |
 SEPARATE TOOL TRAY T 143 tubes max ..$10.50 Net

[NFE@S

PRODU COMPANY
. GENOA ILLINOIS
S . a1 k

Ser-
Any A ,
Tube ‘@} p.;:://c/

UNIVERSL

Désigned by engi-
neers for quality,
low cost, small size.
Attractively pock-
aged for quick, easy
selling. .. consistently
profitable.

The Peimo-Power TV
fube Britener design Qi
onginol ond unique. 1t is

tully protected by U. $
Patent No. 2757316

COMPANY

- BRITE

3100 N. ELSTON AVE.
monelottvrers of Hectionis Lavipment Sinve 1928

= -
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PERSONNEL

Lewis J. SnioLENO has been appointed
general manager of the electronics divi-
sion of Erie Resistor Corp., 644 W. 12th
St., Erie, Pa.

Shioleno

ARcH WAaRDEN has been named a vice
president of Xcelite Incorporated, Orch-
ard Park, N. Y. Warden will also con-
tinue his duties as sales manager. .

A. ]. Holmes who joined Xcelite in 1957
has been named assistant sales manager.
© < o
Frank I. LEsTER has been promoted to
sales manager of communications equip-
ment, Hammarlund Manufacturing Co.,
Inc.. 460 \V. 34th St., New York 1, N. Y.

° -] ©

WaLTHER H. FELDaAN, president and a
director of the Worthington Corp., has
been elected a director of Tung - Sol
Electric, Inc.
-] © o
\WesLey E. Woop has been named dis-
trict sales manager, New York metro-
politan area, for the television tube divi-
sion of Allen B. DuMont Laboratories,
Inc.. 750 Bloomfield Ave., Clifton N. ]
-]

° <

Joun R. WAGENSELLER, formerly man-
ager of personnel for the RCA Semi:
conductor Div., has been appointed man-
ager, Services, Marketing Department.
° o -]
\V. HerBert LaMs, and Walter A. Weiss
have been named vice presidents of TV
picture tubes and radio tubes, respective-
ly, of Sylvania Electric Products, Inc.

Lamb Weiss

° o

Kennera G. Buckuin has been pr ymoted

to manager, engineering, receiving tube

operations, RCA Electron Tube Div.,

Harrison, N. J. . . . George J. Janoff is

now manager, market planning, enter-

tainment receiving tubes, for the division.
-] c o

James M. TONEY has been appointed
vice president and general manager of
the RCA Victor Television Division.
© Q L]

Tuomas B. ALpRICH has been appointed
industrial sales manager of Rockbar
Corp., 650 Halstead Ave., Mamaroneck,
N. Y.




Burton Browne Advertising

. TRLETY ELEC. TR CO. BUPPTON Oy
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® (Clear, unbreakable, shadowless front for instant wide vision.
® 5 to 500,000 cps on A.C. :
1 ®

| Continuous resistance reading from 0.1 ohms to 100
megohms.
i @UW ® Polarity reversing switch.
. ® Only one (king-sized) switch selects both circuit and range
-~—minimizes wrong settings, burnouts.
Only Triplett affords you such a wide choice of VOMs. What-

ever your application—broad or limited—there is a Triplett
VOM particularly suited for it.
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_, 830-T 631 310 ' 666-HH . . 625-NA
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: 630-PL ~ 630-APL _630;NA 3 .
TRIPLETT ELECTRICAL INSTRUMENT COMPANY e BLUFFTON O
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You’re in the spotlight for the
BIGGEST SHOW
OF ALL TIME!

RCA offers every TV service-dealer a‘“‘front-row-center” ticket to a

service-selling program! You are the ““star” in this big performance: \ "

% National Television Servicemen’'s Week—
and you can win valuable prizes in the exciting

RCA “Mystery Shopper” contest!

4th Annual NTSW
March 24-29, 1958!

“National Television
Servicemen's Week''—
“showing” for the 4th
consécutive year in national
magazines such as Life and TV
Guide, television and radio
commercials, nation-wide
publicity ...local newspaper
advertising and special attention-
getting displays and promotion
kits—gives you the *“star’ billing.

-
) |

e Vil Byl rusis

Valuable Prizes Offered!

See the “RCA MYSTERY-
SHOPPER CONTEST" ad
appearing in other trade
magazines this month. You
can win one of 192 big
awards. Every service-dealer
who enters receives a

gift, just for entering. Contact
your RCA tube distributor

Attention Getters! Traffic Stoppers!
Business Builders!

A dazzling “cast” of NTSW stickers,
streamers, cards, displays, premiums,
malilers, broadsides, signs of

all kinds—all available through your
RCA TUBE DISTRIBUTOR.

See him now!

Never before in the history of the TV
service-industry has there been such a
tremendous “cast” of featured “players”
to back up a “star” performer—you, the
independent TV service-dealer.

Yes, RCA is putting you in the spotlight
to help you ¢ gain greater public
recognition than ever before * build
customer good-will » promote

your skill and experience

» merchandise your sales and

service business.

Take a bow! You're the
“star’! Contact your RCA
TUBE DISTRIBUTOR
now for full details!

RADIO CORPORATION OF AMERICA

@ Electron Tube Division

Harrison, N. J.




