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Reputation Builder '11:2: it pays to be prompt 

• Only 513 of set-owners who wait 3 to 4 days 

for service are satisfied with the bill 

• 
• 
• 
• 

• 

• 

• 

• 

• 
• 
• 

• 

• BUT ... 693 of customers getting same-day 

service are satisfied with the bill 

it pays to replace with Sprague Twist-Lok* Electrolytics 

don't be vague ... insist on 

SPRAGUE RESEARCH 15 CONSTANTLY 

ELECTRONIC SERVICING • SEPTEMBER, 19S7 

• Another wa) to huild and hold a reputn11on is to 
im1M on 1op qualic) rcplaccmeni parrs. Callh.u:ks 
due co replacemenc failures noc uni\' cosc you 111011ey 

... the) .tho cost you cu ... comcrs! R cpl.1cc wi1h Jc ... s 
than the bc.:st and you place }Our reputation at stake. 
ln ..:apacitors, tht best is Sprrr.~m!. 

• Take the Twist-Lok 'I) tic, for example. Sprague 
TVL's ha"e e"crything! More exact raling~ ... 
higher qualiry tO meet originnl equipment 
... pecifications. Et'l!1')' TYL for e1 erJ \ohage rating is 
mad<.' with expensi"e high-puriry etched-foil anode 
con:.truetion-ultra srablt film formation techniques. 
And etched auhodes mee1 the toughc.'>t ripple 
requiremencs. No wonder they're your first line 
of dcfrosc against callbacks! 

• Get )Our copy of Sprague's latest radio and TV 
sen·ice catalog. C.455. Write Sprague Produets Co., 
Distributors' Dhision of Sprague Elcetric Company, 
71 Marshall Street, r\onh Adams, Ma:.s. 
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HOW TO CHOOSE THE RIGHT MICROPHONE 
FOR YOUR APPLICATION 

engineers recommend Unidynes for best perform­
ance and Slendynes where versatility is essential. 

In selecting a microphone. you must be careful to analyze your needs very care­
fully. Microphones a re highly specialized equipment, and for full satisfaction it 
is important that you consider, in advance, the uses to which your microphone 
will be put. Otherwise, you may be paying for features you don' t need, and 
losing advantages your microphone should have. 

Wherever feedback is a problem, the choice of a directional microphone is 
virtually automatic. Only the directional pickup pattern can effectively reduce 
or eliminate feedback. Furthermore this pickup pattern greatly reduces the 
pickup of distracting random noises. For floor stand usage, the directional micro­
phone, with its ultra-cardioid pickup pattern, provides far greater freedom for 
the performer. In the moderate price range, the UNlDYNE is the perfect micro­
phone choice among directional microphones. It is a uni-directional dynamic 
microphone, and it reduces the pickup of random noise energy by 67% . H is the 
ideal selection for use with fine-quality public address systems, and its high 
output permits its use even with low gain public address systems and tape 
recorders. It has a smooth frequency response from 50 to 15,000 cps. 

For applications where versatility is important, the omni-directional probe 
microphone is t he recommended choice. A night club performer, for example, 
who roams around a large area while he performs, would find such a unit more 
convenient. The SL.ENDYNE, for example, can be used in the band, on a floor or 
desk stand, or worn around the neck, and can easily be changed-in seconds­
from one application to another. Its unobtrusive design permits it to be held 
dose, yet it remains in the background, leaving the spotlight to the performer. 
It offers a choice of impedance, an optional on-off switch. and a frequency range 
from 60 to 13,500 cps. 

UNIDYNE or SLENDYNE? Choose the one that best suits your particular pur­
pose. Both are fine quality microphones, similar in price, and tbe choice between 
them is condjtioned by the circumstances in. which the microphone will be used. 
Your Shure dealer will help you evaluate your needs ... or further information 
may be had by writin~ Shure Brothers, Inc. 

UNIDYME Model SSS, List Price ••....••• $83.00 SLENDYNE Model 53S, List Price .• •• •••• $72.50 

SHURE BROTHERS, INC •• 222 HARTRO AV&, CVANS'TON, ILL. 
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SUCCESSFUL 
SERVICING 
ARE YOURS 

WHEN YOU USE • •• 

RCA 
Gold Label 
Speakers 

IDepemlable Performance 

For sound customer satisfaction 
... try on RCA Speaker on 
your next speaker replacement I 

RADIO CORPORATION 
of AMERICA 

COMPONENTS DIVISION CAMDEN, N. J. 

3 



PROFESSIONAL RECOGNITIO 
GENERAL ELECTRIC ALL-AMERICAN 

THE GENERAL ELECTRIC 

ALL· AMERICAN AWARDS 
FOR TV SERVICE TECHNICIANS 

WHO HAVE DISTINGUISHED 

THEMSELVES IN PUBLIC SERVICE 

Gmoral Ekctric p<oudly Cllabliihef the Al~A-rican A,..nfs to 
honor tho TV Sttvict T tthnic11ns of Amtricl for their toocf 
citirmship in man) licldt of puhlic ~IC'<'· 

I d .. d 111 ind as me:mbcn of_,,. throe huadml tnde group>. 
n '"' ua . ,,., aJ.i«I conmbutiom 

TV Servi« Tcchnic .. ns mike many un r .. 
to the .,-eff1re and h1ppiMM of their ""."""umttes. in 

Y JI /ind th'"' ttp11ring T\ KIS "otbcxit dw'g" . 
ou "' d' bkJ •ttcran> ho,. to l!tt'I ..x 

ch' ldttn '• hoop11ar.-1cach1ng iu 
' c:. and other vouth groups TV !dJ-in&1ruc1ing Boy .,.outs . ialiud 

I · anulymg 1heir Jptt 
in elementary c ttlron,.,_ ·~ anl lirl<b of pubhr !iCl"'ltt· 
trchnical knowlrdi;~ 11> m••Y .mp<>r1 

1 . II be ,..cn1cd 10 th• c .,. .. 
C-~. All-American A .. ord lrOf~~ "'1 ibe PJudgn ~,.adiit•td 
TV ~icern•n who. in the op1n1on • . . . . . -mmuni1y 

-· · d I port1r1pa11on m w 

ihe m()51 dis1in8uish~I m:or • ~od I • -ptcmfH'r 30, l?'ii. 
• L - ear ptri cni oni _,.. • 

service dunnr; Inc l"<>-1 • . ftt'COI S50(l 111<ach •mnrr 

In acldiliOD, c ..... i. E~e<lrlo<v:~~~l ~c1iv11i ... 
. ommun ty impr • . 

lor use '" 0 • . . 1 I I b or • ._..,eiallon. 
J lo ••Y 1nrl1rn u• • c u 0 Nominations mRY '"' ma r y l ommunily <crvtrc pcnoT111• • 

S
. ly wrilc a feller rlco<rlhln~ t 1< ',_ vou •tt nomin•lin~. 
imp ,d of the .. rvi<cm•n' ti 
• tL - name an1l •n '""" • •U '"''"'"" 4war ' give "" her 19th to Inc • • . 

and mail ii before ()c10 . C rnf"'"" O•tnJbn<o. K' 
<:omrnillt<. Ctntrnl £ftttnc o • 

Full-page General Electric 
national adver tising spot­
lights community service 
of independent TV-radio 
technicians such as yourself. 

• 
Your customers and pros­
pects are being asked co 
help select an All-American 
award-winning ream of 11 
outsranding service dealers. 

• A complete package of pro­
motion aids and display tie­
ins is waiting for you. Your 
G-E tube disrriburor has chis 
timely, colorful material. 
Ask him to help make your 
shop All-American service 
headquaners! 

• 
These advertising ric-ins 
can open your <loor wide co 
new fa ll business-

Easel-back display, "Fooc-
ball Time ls TV Tune-up 
Time" ... Large foorball­
theme window banner ... 
Eye-catching wi ndow 
screamers ... Special di-
rect-mail folder a nd 
posccard ... Newspaper 
mats ... "Set-owners' 
T V Service Guide", 

a business-build­
ing booklet to 

give to service 
prospects. 

INCREASED SERVICE VOLUME­
CAMPAIGN OFFERS YOU BOTH! 

.. 

FOOTBALL IS HERE. The scar-scudded en cer­
cammenc programs are back. Millions of TV 
owners need tO have their secs checked for 
top performance. Timed for this fall market, 
General Electric bas kicked off ics All-Amer­
ican campaign in support of the TV-service 
profession-the biggest ever-to 25,000,000 
.readers of LIFE. Full-page ads feature the 
all-around job service dealers Jike yourself 
a.re doing in and for the communicy .. . point 
to shops like yours as neighborhood TV­
.radio service headquarters. 

To assist you further as an independent 
TV technician ... to help identify your shop 
as fuse choice for tune-up work ... General 
Electric has .ready for you, th.rough your G-E 

rube distribucor, a new, timely kic of dis­
p lays and advertising aids that will catch the 
eye of foocball fans and other sec-owners 
w ho want tune-ups and repairs. 

You also can.make good use of che special 
footba ll schedule shown below, carrying 
your name and address. It's a reminder item 
chat prospects for TV-service work will 
value and keep with them for many months. 

Phone your G-E rube distributor! Ask 
him how you can tie in now with this big 
General Electric fall campaign to strengthen 
your communicy standing, and underscore 
your reputation fo e service! Distributor 
Sales, Electronic Components Div ision, 
Ge11eral Electric Company, Ou•emboro, Ky. 

AVAILABLE IN Q UANTITIES: 1957 college and professional foot• 

ball schedule, with space for your name and address. Everybody 

wonts one. You con use this handy pocket guide to make friends 

for your shop and a s All-American reminder advertising. Ask 

your G-E tube d istributor how to obtain the copies you need I ,,. 
. ·.• ~ ... • \.. 

Progress Is Ovr Mosf lmporfanf Prorlvcf 

GENERAL . ELECTRt~ 

~ .. · .. ·. 

. . . . . . 
: .. : .... . .. . . . .. . 

, ~ 

·. ' .. . .... 
, . 

... · ... .. . . . · .. .. .... 

. .:. 
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Nl_a\\orY quality 
at moderate 

• • • cost 

Here's a brand new line of Mallory submini­
ature electrolytic capacitors. Known as the 
TT series, they olTer a complete range of 
aluminum cased electrolytics featuring 
Mallory quality at moderate cost. 

These tiny capacitors are especially well 
suited for replacement service in compact 
portable radios. The electrical characteristics 
make them ideal for transistor circuitry and 
for all battery operat,ed equipment. 

Mallory TT Capacitors are available in a 
complete range of capacities and voltages­
Irom 1 to 110 mfd., and from l to 50 volts 
working. The tiniest of the line measures 
only 3.-1•" diameter by Y:i" long. 

For rugged, su bminiat.ure replacement capac­
itors. depend on the new Mallory TT series 
-complete information is available through 
your local Mallory Distributor. See him to­
day-for all yourelectroniccomponent,needs. 

MALLO 

ASSOCIATION 
NEWS 

Empire State Federation 
of Electronic Technicians 
Association ( ESFET A) 

The r mpm: StJle FeJl'.f;tllon ul Ele..:· 
cronir T1:ch1111.1an~ has dcctc:J D.rn 
H uric\· of S\ racme co head the asso­
c1:Hion for the coming year. Former 
Pn:~iJcnt Gon.lon Vroomen, .tlso of 
Syracu~e rc:,igned Jftcr serving J short 
time ancl will soon be lea\'ing for the 
West Co:t~l. Dan Burley was un.rni· 
mouSI) cleclcJ a.iter lloh LJrson, Lhe 
presem c.u1ld treasurer. Jed111cJ the 
nominatwn. Dan is well known for 
his work Ul Slate anJ .\; :iuunal Inds. 

Radio Television Guild of 
Long Island (RTGLI) 

With111 the Mmeola l\ew llvJe Park 
:irc:i ol Lon~ lsbnd sen•ice ce1;ters and 
dealers arc generally increasing their 

I sen·ice charges to about $5.00. The :w­
erage dealer in that region is nO\\ get· 
Ling between $4.00 and $5.00 for his 
work. 

~losl ol the shops al the o,.u11c time 
that hou\e calls we.re rncreasc:J Jbo 
were abh:. tc1 increase their ch.irges tor 
hench work in the shop. 

Of the dealers uuen•iewcJ i.n prep­
aration of this article, none reported 
any <lccrcase in customers. It was in 
lercsting that some customers frlt th.11 
the rate increa~ was O\ erJue. 

lncre.tsing rates 1ppears to he a mat· 
lcr of ju~1tf}111g the incrc.i~c tir~t to 

Lhe Jt:Jlcr hi1mcll. \\'hen service tc:.-:h­
mo.1m bcl1c' e th.it their work i~ good 
anJ LOmp~tc11l. Lhcn the\· will ha\c no 
cause for holding back· on 1ncrc:i~111g 
Lhe1r charge lo a reasonable amount. 

The hoard of Lelc,·ision examiners 
of the City of Lonir Bc:ach conduo.teJ 
\uiuen cxamin.itions to applic:rnts for 
a tde\'1sion tcchni1.ian 's li..:en\c on 
Thuml.1). June 27, iu the CommuniL) 
llall ol th1. Cu) Hall oi Long BeJ1.h. 
'-· \' . All I"\' sen icemen who work 
111 Long !leach were urged LO till out 
applii:;1cion Jorim without del:.t). The) 
arc J\,lilaulc in the cirv clerk 's oflire. 
Tht; apphcauon must be accompanied 
bv a S l ll.llU fee. 

IConrmued 011 page 10] 
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IS THE VERY 
HEART 

E X TENDED • W ING • DI POU 

The Hea r l Ol 1he Antenna 

W i lh The Increased Power and Sensl l l v l ly 

Of The •w1NG · DIRECT O R 

Exclusive Features Of The 

TRI O Zl'HYR FAMILY ANTENNAS 

THE LINE WITH PROTECT I ON 

Z EPHYR ROYAL® 
US ,A UNT No l 772,. .CU 

CA N ADIA N rATEN f N e S4 1. 670 

wun rnr: NA llllllatL"l!!ll 

New 

EXTENDED 
" WING" DIPOLE 

With Th 

" WING" DIRECTOR 

COLLINEA R DIRECTOR 

STAGGER - TUNED 

tHI NATIONS IUI •UfORMING ANlfN NA ON l lACK & WHlll 

~ ~l .a I XCIUINI fO~ COLOI :Cl"ION 

WrtlllJJIJ(f)~.~ 
fxftOrl Sol e• D1v ., Sclte•I I n l e rftoliofto l I nc 5909 N Lincoln Ave •• Chico9 0, u S A. 

Cobi o Acldt ou HA SCHIEl ~Y"IGWT tU) lAIO wrG CO 

OF AN ANT EN NA 

ro .. 01•r••cc 

flol R• tpon u Th o r Gi••s 
Gc>o4' leu pt1on .,, l o t h 
ll oc \ & Wh1 •• & Colot 

Zt: ,~,a® 
~'7p1QNEER 

Uu t The 

EXTENDED " WING" DIPOLE 

" WING" DIR ECTOR 

COLLINEAR DIRECTOR 
for increased gain 

on the high s 



Fig. 1-Grophicol representation of 
rms and peak-to-peak voltages 

Fig. 2-Scope calibrator for sensi­
tivity measurements 

I T must not Ix. .bmmed th.11 the per­
formance ol an oscilloscope is s:u-

1sfactory, merely because it opcr.atcd 
satisfactorily at some time in the past. 
,\gain, it should not always be assumed 
that its pcrfoonance is s:i~isfactory, )im­
ply because the instrument is ·brand 
new. 

It i~ not difficult to ch1:ck out a \Cope. 
in order Lo determine wht:thcr new 
tubes or possible circuit aLtention mav 
he required. :\ regular check-up 1s aJ­
visable, to make sure that you are 
gelling the most out of your scope. 
The performance tests which should 
be made are: 

1. Measurement of se.n.sit.ivit)'. 
2. Check of frequency response. 
3. Test of deflection linearity. 
4. Determination of amplifier. lxilance. 
5. Measurement of ::iucnu.Hor Jci:.1d­

ing. 
6. Check of :menuator imped:incc 

uniformity. 
7. Adjustment for minimum :istig· 

mat.ism. 
8. Test for overload point. 
It is the purpose of this scncs o{ 

articles to describe the more important 
tests of th.is type. ln most cases, the 
tests can be made with com enuonal 
test equipment already available in the 
shop. 

How to Measure Sensitivity 
Sensitivity is measured m terms of 

8 

Check Your Oscilloscope 
Perf Ormance b y Robe rt G. Middleton 

International Director 
Radio Electronic Television Schools 

The accuraty of a diagnosis and the speed of serv­
icing depend in many cases on the condition of your 
test equipment. This article describes procedures 
by which you can keep your oscilloscope in top shape. 

nullivolcs per inch. ,\ millivolL is 0.00 I 
volt. and a scope which has a sensitiviiy 
of 20 mv/ inch for example, will pr~ 
\ idc one inch of deflection when 0.0:! 
,-olt rms is :ipplied co the input tenni­
nals. Sensiti,ity is wslomarih measured 
in terms of rms voltage of a · sine waYe, 
as illustrated in Fig. I. 

The most con\'entenl method o( 
checking <ens111vity is lo use a scope 
l.tlibrator, such as illumated in Fig. 1. 
The output voltage lrom tht calibrator 
is variable over a wide range, an<l d1e 
\'alue 0£ the output voltage is indicated 
directly on the meter. Use the rms 
scale of the meter when making such 
checks. 

The output from the calibrator is 
.1pplied to tht. input terminals of the 
scope, and the gain controls of the scope 
.ue a<lv:rnced for maximum semitivit)'. 
The calibrator is next adj ustecl to ob­
tain one inch of dcfiec11on on the scope 
~cree.n, and rhe meter in<lication is 
noted. If the meter should indicate 35 
millivolts rms, we then know that the 
sensitivity of the scope is 35 nw finch. 
SensitiYities of both the vertical anJ 
horizom:il inpub of the ,cope i:an be 
'--hecked in thi., manner. Lo\\ sensiti,-it} 
i~ uswlly d1c rcsuh or wc.tk tubes. ~ote 
d1at the honzont,il ,1mplitier is usual!) 
rated at a lower ~ensi1iviLy than the 
vertical amplifier. The instruction book 
for the scope will specify the minimwn 
sensitivities of vertical an<l horizontal 
~ections. \.fosr scopes will excee<l che 
factory sensitivity rating somewhat. 

A few service scopes are rated in 
terms of rms millivolts per centimeter. 
or in terms of pc.1k-to peak \Olts per 
inch. \Vhen such ratings are cncoun­
tcn:d, remember that there arc 2.54 
centimeters in an inch, and that peak­
to-peak \•oltage of a sine wave is 2.83 
times rms \•oltage. 

This LC~t inclic<ites the scope sensitivi-
1 y at 60 cycles, only. However, subse­
quent tc~t~ will ~how whether the scn­
siti\ ity at higher frequencies is the 
s:ime, greater, or less. 

Check of Frequency Response 
.\ test set up most suitable for check­

ing fret1ucncy response is shown in 
Fig. 3. Remember however, that the 
accuracy of test results can be no bencr 
than the Jccur:icy of the sweep gen­
erator. The generator should have a 
Uatncss of swept output which 1s with­
in I db or better over the swept band 
o[ 5 me. The sweep generator must 
:il!.O ha\c output down to a low fre· 
quency limit. ~uch as 30 kc or less. 

h i~ helpful to use this type o( test 
signal. because you can see the fre­
quency re~ponse of the scope at a 
gl:111ce. The scope should be swept 
horizont.11ly with a phasable 60-cycle 
voltage, exact! y as in visual-alignment 
prOl:c<l ures. 

The tfoplay seen in Fig. 4A shows 
that the scope has a fairly Bar fre­
quency response to + me. although a 
cer1a111 .. hill and Yalley.. contour is 
present, due to in:tccuracic~ in thc: pc::ik­
mg drcuit~ or incorrect loJd impc<l­
ancc~ in the \crricaJ amplifier. Fig. 4/J 
~hows the type o[ pattern which is 

lco11ti1111cd Jll page (JU] 

SCOPE 

Fig. 3- Block diagram for check­
ing scope's frequency response 
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RAYTHEON - -~-=-
Another First ••• 

AN INDEPENDENT SERVICE DEALERS' 
SPECIAL PROGRAM OF GOOD-WILL BUILDERS 

E·Z NEEDlE TH READERS 
End needle 

th reoding heodoches 

KWIK·KLEEl'I LINT BRUSH 
Whl1k1 owoy lint, 

dusl, dandruff 

COMB AND EMERY STIK 
Pocket comb ond stlk in case 

METAl BOTilf-CAPPERS 
Keep beverages fre5h 

RAIN-MATE 
Woler resislont bonnet 

FLY SWATTER 
lightweight, plostic 

In addition to the skill and knowledge you offer 
your customers, there are many other ways to make 
a good impression and to help assure repeat calls. 

All·PURPOSE SEWING KIT 
Complele with block ond white 

thread, needle, thimble, 
ond 1afety pin. 

TV SCREEN POLISHING CLOTH 
Chemically treated 

KEYCHAIN "FIRST AID Klr' 
Conlain• band aids, anti1eptic 

cream, flrol oid inrlrudians 

WOODEN LEAD PENCILS 

Good-Will Builder Supply Station. For the com­
plete st.cry, send the coupon to Raytheon Good­
Will Builders Supply Station, Box 30, Milford, 
Connecticut. ·"'~-., ., . . .... .,. 

· .. A neat appearance, a friendly smile, a courteous 
manner, and remembering to clean things up after 
the work is done - all do a great deal toward hav­
ing you remembered in the right way! This is good ~~ijj~ijjij~ijjijjj(jjji;jijjj~ijjjjjfiii 
business. 

When a job is done and you present your bill, you 
have a golden opportunity to encourage a feeling 
of good-will in the home you have visited. 

One effecth·e way of doing this is to give your 
customers something useful that will be appreciated. 
The fact that your name and telephone number ap­
pear on it makes thls good business, too ! 

RAYTHEON GOOD-WILL BUILDERS 
SUPPLY STATION 

. 
°. 

•o 
"+ ' Milf ord, Connocticirr o •Ho ,,o"' 

Box 30 •• • G 

Gi!nllemen: I Ci!rloinly would lilte the whole 1tory on the Raytheon 
Good-Will Builders that will help my busineu. Please send o FREE 
copy of the boolllet by retum mail 

Company •••..•••••• , •••••••.•••.•••••••••••••••••••• ••• 
Good-Will Builders afford an effecth·e. inexpen­

si,·e way to keep ahead of national service company 
competition. You may select any oft.hose shown and 
buy them in minimum quantities of 50 or 100 (de­
pending on the ilem) at. far below normal prices. 
They are available only through the Raytheon 

~~~~~~~~~ 
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N~W! 
LOADED with PROFIT 

• Lightweight, miniature size, 
greater compliance 

• New mechanical construction 
gives higher output 

• New "throwaway" element 
• Simple replacement, snap-in action 
• Assorted stock orders totaled for 

maximum discount 

• 'Cleatarnic' The "new look in good listening" 

Turnover T ype 
Response .•. 40-12,000 cycles 

Output •.• 1-1 .2 volts 
Sapphire needle 

Single Needle Type 
Response ••• <40-12,000 cycles 
Output •.• 1-1 .2 volts 
Sapphire or osmium needle 

Now! Elgln presents the new AMERICAN 
"Clearamic"llne ... ceramic cartridges spe­
cially designed for today's hi-fidelity equip­
ment. Turn-over type features "throwaway" 
element offering users a snap-in replacement 
of both element and needle assembly for es­
sentially the price of a good replacement 
needle. Single needle type features sclf­
locating needle replacement. 

Both "Clearamic" types fit most tone arms 
now in use .•. offer big sales potential. 

Write today for descriptive literature • _ • 
microphones, accessories, tone arms and 
cartridges ... watch for the attractive new 
"window" package. 

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 

For corlrid ge" 
2435 N. NAOMI STREET; BURBANK, CALIFORNIA 

Snltt representatives In principal dtlee . 

ASSOCIATION NEWS 
[from page 6] 

National Association of 
Television and Electronic 
Service Associations (NATESA) 

One of the most important :ictions 
at the coming '!A TESA Convention 
will he the elections of officers for rhe 
coming vear ~luch has been accom­
plished hy ~.\TES.\ thm far and the 
officers become more important eJch 
ti.iv \"otinj? for officers is not onl) 
your pri' ilege bu1 your du1y a~ well. 
W11h the tremendous growth of 
.\l. \TF$;\ we have potenLial presidcn-
11.u. secretary general, treasurer, re· 
gional vice-president an<l secretary 
m.ncrial JI! over the n:mon. To clnn­
mate the slightest possibility of charges 
ot diccatorsh1p. no presidem ma) suc­
ceed himselt. 

Radio Television Guild, 
Rochester (RTG) 

The annual meeting of TESA of 
Rochester. c:allcJ to order for Lhe c:lcc-
1ion ol onicers Jnd directors was held 
on Tucsda), .May 28th at 8 P.M. at 
1he Powers llorel. 

Elected for the coming ye:ir were 
~orbert H. De.May. president: Peter ~L 
Ferr:iri. vice-president: Oswald Eggle­
~ton. recording sec.: Paul Rood. cor­
responding sec.: H.uold F.skin, tre:is.; 
:ind Directors Bert Lewis, Louis 
Rrcner. Ralph Sahm. Carl Bellanca, 
!vforvin Gleiner. Joe Ran:iletta and 
Sam Profctta. 

Electronics Te chnicians 
Association of Northern Illinois 

The Electronics Technicians Asso­
ci;uion of .:-.!orthero lllinois, a non­
profit oq~.tnizatioo, has been formed 
here to represent both the Television 
Sen ic:e Tcchnici:in and the Television 
Sen ice Shop Owners. Frank J Moch. 
>I.\ TF. . \ Exccuti \'e Director, ad 
dressed the group. He outlined the 
problems focmg the independent serv­
ice indus1n and means of sol,ing these 
problems. I le stressed the need for as­
~oc1:t11om 011 J local and the national 
le\'ds. 

Thi\ woup. rnrrcnt.ly 69 members, 
ha\ clc..ted ii\ board of dircc1ors and 
will install its officers al the 1957 
meeting. •• 
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Whenever You Want Dependable Electrical Protection 

••• BUSS FUSES ARE YOUR ANSWER! 

Here' s why •• With BUSS fuses, 
dependable electrical protection isn't 
left to chance. Every BUSS fuse is 
tested in a sensitive eleclronic device 
I.hat automatically rejects any fuse not. 
correctly calibrated, properly conslruc­
ted and right in aJI physical dimensions. 

The result - when an electric11I 
fault occurs. BUSS fuses quickly clear 
the circuit and the danger of damage 
to equipment is held to a minimum. 
Yet, BUSS fuses won't cause needless 

shutdo,v115 by blowing when trouble 
does not exist. 

In sales, the dependRbilit.y of 
RUSS fuses helps you avoid 'kicks' and 
complaints that the fuses you sold 
failed to protecl. or blew needlessly. 

In service, by installin~ BUSS 
fuses you help prevent costly, un­
ne<ies.5ary 'call-backs' because RUSS 
fuses operate properly under all service 
conditions. 

With a complete line of fuses avail­
able to meet. au your service needs, it 
is just. good business to standardize on 
BUSS. They help protect both your 
good name and your profits. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders ... Write for bulletin 
SFR. Russm11nn Mfg. Division (Mc­
Graw-Ecli<1on Co.) University at Jef­
ferson , St. Louis 7, r>to. 

B USS fuses are made to protect - not to blow, n eedlessly rsvsrwo•""' llfA•U ,,,. 
IUCHICA& , . O U CflOflf 

Mok1n of o complete 
line of fvse.s for home, 
form, c-ommerciol, 
ele.ctronk, outomo.tiwe 
end induurial UH-. 
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Phase inverters found in present day hi fi by Lawre n ce Fielding 

equipment are treated with emphasis on 
circuit operation and service procedures 

i ~ 
0 ~E of Ll1e most important contri· 

butions to the art and science of 
high fidelity repro<lucuon \\ .1~ the de­
velopment of push pull power amplifier 
output stages as a means of redm·mg 
h:irmonic distortion. Ex:icrly how Lhis 
type of output circuit opcr:ues wil l be 
c.liscussed in rhe next installment. For 
the moment. bowe\'er, we :ue still part 
way back in the power amplifier and 
must pro\ ide two om-0f-pha~e \ignal\ 
to <lnve rhe subsequent output ~rages. 
T hat is, voltage amplirying circuits 
must be arranged to provide two audio 
signals, equa l to each other 111 ampli­
tude, hut opposite co each other m in 
stam:incous polarity. The ci rcu1rs which 
perform this service 1·::iry in conligura 
Lion ::ind mode of operation. but thev :ill 
produce si~n:ils which meet the 

0

two 
rcquiremen~ ~l..lted. '\II \uc:h cir~uih 
are lumped under one hca<l111g: ph;uc 
in\'erters. 

Phase Inversion by Brute Force 

The most c.lirect approach t<> ph:t}e 
inversion 1s illustrated ~chcmatic:all) 
in Fig. 1. W hile seldom used in hi Ii 
applications. Lhis circuiL is probably the 
ea~1cst to understand and is worthy of 
re\ iew before a thorough examination 
of more popular circuits is attempted. 
.\ fter initial voltage amplification Qf the 
auc.lio signal has be.:n accompli~hcJ. the 

··~-----' 

"'~ 
~,, ,,, 
---~ 

,.. 
• OK 

Fig. l - One of the earlie r but now 

seldom used phase inve rle rs. 
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~1gn.ll i~ .1pplic<l w 1hc gri<l of Y-1:\. 
Let us J'>sumc th it the 'ohagcs and 
c:omponents .ire .irrange<l lo .ttlcct a 
gaiu ul Ill 111 ilm st.1ge. Th us, 1i I \'OIL 

ot au<lm \olt.-igc 1 ~ :tpplkd ro rhc grid. 
I 0 voles will appear ncross the plate 
loac.I consisting of /?/ :111J R4 in series. 
I a addition. the pha\e or pol a my of the 
output voh:igc will he opposite to that 
appearing at tht' griJ oi \' IA. as i~ trut' 
of all griJ fe<l \,1c:1um 1uht' .1mplifyin!? 
circuits. Thi~ tirn output vohagc is 
now a\·::ti l.1blc for . lei u~ '·'Y· the .. pu~h·· 
sic.le o( the mccct'<l111g push-pull oulpul 
circuit. . \ 1 the ~arn .. 11111e, I 10 of this 
output volragc is fed 1ci the grid ol 
\ '.f B which is .tho ,lfrang-c<l w proc.luce 
a gain of 10. T he appl 1cauo11 o~ I ' 10th 
of the voltage to this grid is accom­
plished bv tht \uluµc Ji, ider action of 
RI am] R-1 (IN i~ 1ust I IO the total 
resisunce ot /U .ind 1\-·I). Since phaM: 
im·ersion of this ~i~nal occur\ hv •irtue 
oi its am plihc:.nion h) \ ' -lB, ·the re­
sultant output i .. Cljual Ill amplitude to 
the nrst or "push .. ~1gn:il ( I 0 \'Olts) but 
is opposite in ph:i~e and is now a\·ail­
ahlc for the "pull'" siJc ol Lhe circuic. 
The <lism.h·antagcs i11here11l in this type 
of circuir arc many. F\en a slight differ­
ence in ;1mplitic:11ion between V-1:\ 
.mJ V-1 R t:imcs ,e\ ere unb.1lance in 
amplituJc bcl\\ ccn the two re~ulting 
signals. The \Jlucs oi RJ and R4 are 
m o:nt1cal. that tolerances much better 
th;tn 5'i wou!J h:ive to be employed 
to get balanccJ re~uhs. While a theo­
rencally ba.lanccJ circuit 1rughL be pro­
Juccd. there is no guarantee that :iging 
of one or both triodes will not upset 
the babnce in time. Fin:illy. a great 
many componenb are being used to 

accomplish the job where fewer parts 
woulJ suffice. 

The Phase Splitter 

n} far the mo\t popular type of phase 
inverta is the ~o c.11led pha~e·splitter. 

This b.lsic cim1it 1s illustrated in Fig. 2. 
As can be seen from the partial sche-

nuu .. , the 1oh ol phase inversion 1s now 
accompl1~hc<l by means of a single tri­
ode. rhe audio volrnge is fe<l to rhe 
grid. uut thi: cathode impcJ~mce is m:1dc 
cqu:il to the plntc lo:icl impe<lance. 
Sinri: ~ii! nal current Rows th rough 
1 he ~cries c:omhination of the c:itho<le 
imped.inn:. the tube, anti the place load 
impclbnc:c. the signal \'Oltages devel­
opcJ .1cross the plate anJ cathock lo:id~ 
mu~t he cl1ual in amplitude. prov1<lin1? 
these two impedances are, themseh·es. 
equ:il. The cathode signal docs not 
un<lergo phase uwersion, but the pl:ite 
si~n:tl is inverted 180 degrees in the 
usual manner. As :i result. the two av:i il· 
able sign:i ls are opposi te in phase :ind 
therefore meet 1 he second requirement 
for ,ulhcqucnt application to the out­
put '1:1gc:~ . .\lost of the Jisad\ Jlll.1gcs 
of tht c:1rrn1t of Fig. 1 are merc:omc 
in 1he phase ~pliner circuit. Shoul<l 
&ht g;itn of the st.lge ch:inge with ag­
ing. hoth the cathode and plate audio 
~1gnal, change, hut they always rem:ii.n 
equal to each othc:. Only rwo resistors 
need he precision matched to each other. 
A tolill o[ only four resistors and three 
c:ip:icitors are associated with the circuit 
;is opposed to seven resistors anJ five 
o:apacitors required for the circuit of 
Fig. I. While it is true that this circuit 

[Continued on page 58] 

,., 
., " 

,. . . ,,, 
Fig . 2- Signol inversion is obtained 

here by phase splitt ing. 
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millions of people will read powerful, large-space ads in 

' NATIONAL MAGAZINES 

J/ SUNDAY SUPPLEMENTS IN 164 KEY CITIES 

>f LOCAL NEWSPAPERS 

CHANNEL llASTEB 

Once again Channel Master uncorks a massive national advertise 
ing drive to help you sell more outdoor antenna installations. 

These ads provide powerful sales support - right in your own 
local area •.. sparking new and replacement outdoor antenna 

installations , .. creating store traffic ••. promoting regular 
antenna check-ups. 

HOW YOU CAN WIN 
PRESTIGE and PROFITS 
WITH THIS CAMPAIGN 

S ll a "Complete Channel Master Installation" 
e . tionol advertising hos created stron? 

Consistent, big-space fa II Channel Mos1er products. Thats 
consumer preference orfia bl than ever for you to sell 
why it's now more P{~tatereinstollotion"- featuring ,:t 
o " complete Chonne t" as guy wire, transmission , . 
Channel Mos1er mos ing, 
line, standout insulators. etc. 

Jdentify Yourself as a Channel Master Dealer 
fid in ou when you sell the 

Customers hove con I ence d thonnel Moster is the 
brand they know bes1 ~ ad brand of TV antennas 
o nly notiona!ly odver.fy1se ourself wlth the leader. 
and accessories . . 1de~1 ·1/ Channel Moster ban· 
Display the prestige- u1 ~g k-up charts, and other 
ners streamers, antenna c ec 
mat~riols. Ava il able thru 
your local Channel Moster 
Distributor. Coll him Now\ 



I r.: nu previous two ins1.allmencs ot 
this series we discussed, in cheir 

order. t he naLUre ol holes aml electron:. 
in semiconductors. and the comlruc 
uon and operauon of SP iuncrion' 
with germanium ;1:. the M:mi.:onductor 
material. 

T he .:onccpt of holes. it was pointed 
out, was evohcd m order to c'ph1 in 
the apparent posi tive charge ac4um:<l 
hy an electron pair bond when it lose) 
one of its valence electrons. This loss 
occur~ as a result of one or more of 
the following: heat. light. the applica­
tion of an external electric or magrn:llL 
field, or rhe imroduwon of lertain 
types of impurities. 

An NP junction, it was brought out, 
consists of a zone of .V an<l a zone ol 
P type germ:inium joined inumatcly 
along one of their suriaces. In an .Y 
type sem1condu,tor the ma1ority car­
riers arc electrons, and the minority 
carriers, holes. 1 n a P rypc semicon­
ductor t he ma 1ority earners are holes. 
and the minortl\ carriers. clc.:,tron:.. 

One of the 1~portant propcrtic:~ of 
an NP junction. a) it applie, to rclufy­
lll)! action (and more significantly. as it 
applies to transistor aL"tion) is its great­
er m:i jority c:irrier Row fo r forward bi:is 
compared co reverse bias. Thi' is 
shown m Fig. I. In (A) where rhc 
junction is connened for forward bias, 
Ir, the rorwan.I currcnl. consists of 
eleccron Aow from the .\- co the P rypc: 
1unction and hole flow from the: P co 
the N type junction. Recalling LhaL 
hole Bow in one: direction is equi\•alenl 
Lo a 6ow of clc:ctrnns in u1e uppnsile 
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direction. both Lypes of carriers wn­
trib ute to the Lotal current AO\'v lt. The 
current I". which is the reverse mi­
nority curn:nt component, consiqs of 
minority electrons !:lowing trnm P to ,y 
an<l mi~Onl) hob flowing lrom \' LO 

I'. The net current flow around the: 
circuit is e<juaI Lo Ir - 1~. 

Equivalent Resistance of N-P Junc­
tion For Forward and Reverse 
Bias. 

The d11Tcrence tn net currenL for 
torward :ind reverse bias connection 
indicates thaL the equ ivalent resistance 
of che 11mction for reverse bias is 'cry 
much h igher t h:in for forward bi.is. 
T his r:nio varic:) very widely with ap­
plied \'oltage~ .in<l currents. In foct the 
forv.~rd current. in particubr, varies 
as a parabolic function wiu1 'olrage. 

Junction Transistors 
T£ :i P-type semiconducLor i) sliced 

comp:i rati\'ely thin and is sandwiched 
het:wcen two iV-rypc semiconductors, as 
>hown in Fig. 2.1, an NPN transistor 
is obtained. Similarlr. a thin-sliced JV. 
type semiconductor sandwiched he 
tween two P-type semiconductors re­
sulLs in a PN P t ransistor. (Fig. ?8 ). 
Such <levic:cs may be made w duplica te 
practic:ill~· all of the circuit functions 
of a vacuum Lube. such as voltage. cur­
rent. :md power amplification. T he 
term "junction transistor" is applied co 
tran~i~tors ha' ing the sandwich-type 
construi:cion. 

In attempting to explain lransistor 

.1ecion we will assume an imagm:iry 
uivision 1n .1n .VPN transistor along 
the P sec:lion as shown 10 Fig. 1. We 
now have :in N 1P juncrion :IL the left 
and a PX. 1w1ction at the right. 

At the outset we must pomt out two 
import.int ch:iractcristics that .ire in­
du<led 111 tr.inmtor d~ign. The first 
i~ th.H thl! (enter section 1s maJe to 
have :1 much lower comlucti\ It)' than 
the two outer sections. The second 
characteristic i~ that the center section 
is \cry muub thinner than the cwo 
outer ~ect1ons. Thus. 1i a large num­
her ot electrons can he made to enter 
the ccnccr sccuon from either N 1 or 
N2, u nder the inAuence of an external 
hanc:r y, they wiJI ha\'e very linle chance 
of losing their identities by recombin­
ing wnh holes in the center section. 
In addition, because of these two char­
acteristics, electrons from XI find it 
easier co d11Tme :i.:ross the cencer sec­
tion into N2 and b:ick co NJ Lhrough 
the external circui t rather than through 
P. UlC external circuit, and b:ick to N 1. 
T h1S also applies to electrons tr;l\elling 
&om NJ to X1. In other words. most 
of the: electron carriers Ao\\ ing &om 
either c:nJ 'eclion wiU proceed across 
the two iunc:tions into the: ocher eml 
section, very few being lost by recom­
bination. or di\er~ion into other paths 
of which the center section may be a 
part 

Let us now connect the .Vl-P junction 
at the !ch ot the rransistor for forward 
bins an<l che P ~1 junction aL the right 
for reverse hi:is :is shown in Fig. 4. Tn 
this case T n and r c 1 repre~ent the for-
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ward aml re\'er~ currents Ill the N J.p 
junction. :incl 11:! and I~ repre,ent the 
forward an<l re\erse current' Ill the 
P-NJ. 1unrnon. It will be ob~i.:ned JD 

this figu re that t he currents r fl and l ~:i 
arc in the same di rection . but art op­
posed b) the currents lg1 and I ,~. Since 
lu and I~ are much greater than Id 
and 112 the net current will be: a flow 
of electrons dock wise around the: cir­
cuit. In :11.xord.incc with :iccepted prac­
Lice the cemcr section is c.alleJ the base. 
In the juncuon connected for lorw:ud 
hias Lhe outer seclion is called the emit 
ter, :ind 111 the 1unction connected for 
rc,·erse bias the outer seclion as called 
the collcccor. Rcferrmg now to thc 
principles set Corth in the previous 
paragr:iphs. Lhe electrons emering P 
from the: emilter p refer to diffu~e across 
the hase rnthcr than take the high re· 
siSl:ince p:ith through the b:ise .llld 
back to batter) ·o. I. Thus. mo.,t of 
the carriers Aowmg acros\ 1um:t100 
~Y/-P proceed into junction P-.\'2. The 
rem::tin<ler ol these carriers, '' h1ch arc 
comp:irauvely small, flow down lhc P 
sect ion mm ground . a nd :ire parLly 
responsible for 11,. the base currenr. An­
other component of 11, is the ma1orit) 
bole flow from the base to the emmcr. 
H owever this componem of che cur­
rent is very small due to Lhc low con­
ductivity of the base material. T he flo,, 
of carrier~ from the emiuer through 
the base and on to the collector is aug­
memed bv a sm,111 number ol minont\ 
electrons flowang from the ba:.e LO th~ 
collector. Because of the pos1tm:ly 
charged ions lining the iunction :it the 
.V2 side. pr:icLicJlly no opposi1io11 i) o(­

fcrei.I LO t h is h1rger of fonvard carriers. 
From the col lector thcs<" decLron car­
riers complete the circuit to rhc em1L­
ter terminal through both lllnl·rie ... 

It should he emphasized agam that 
the P-N 1uncuon al the right I\ con­
nected for rC\'Cr~c bias, therefore liule 
forward curren t 1r2 flows in rhis 1unc­
tion Lo oppose the: fon va rd cu rrent l ri 
origin:iting in the ,\I 1-P junction. Also 
opposing I ra is the reverse current in 
the N 1-P 1unction. H owe\'er, this com­
ponent of current is also \Cf) small :.o 
that combinin~ opposition rnrrents 
with the diversion of electrons through 
P to ground, about 95 Lo 98 per cent 
of the emllter current appear~ at the 
col1ecror termmal. 

Alpha 

If the forw.1rd bi:is at the emitter is 
varied sligh tly, the net current appear-
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ing at u1c ..:ollcctor will also \':Irv. The 
ratio ol collector currenr change to 
emiuer lllrrcm ch:inge 1s rdcrrcd to :is 
.. alpha," a11d \.tncs in apprm.imatcly 
thc same r:itio as the origin.ii r.1tm oi 
tota l collector ..:urrent to total emitter 
curri.:nt. 

Typical \·alues o{ alpha (which 
i~ ~ymboli,ed by the grcek lcuc.:r "u") 
for juncuon type lr.lnsi>tor~ '.1r.· be­
tween .91 to .9Q'i. 

Transistor Amplification 

t:p to this point '' e h.1\•e e't.1l·fahed 
that the rc~i\tance ratio uf •lll \'.p jw1c­
tion 'arie!> between I .!IOU I and 
2.000 I. ,tn<l that the collecLor to emit­
ter current ra1io, alpha. \arics between 
9) an<l <>8'1. From the discussion pre­
sented immctli:itely previous, if we as­
sume an alph:i of .IJ5 then .i small cur­
rent ~ignal source. i1 inserred in series 
TI:ith bauen '\o. I herween its ncgJti\c: 
terminal :m<l the eminc:r would result 
in a collector current ch;inge 0£1 1 x 
.<Ji ur .95 i 1• \ssuming also a collector 
iunction to emitter junct ion resistance 
ratio o l 1,000, the rnltage .1mplilic.1tion 
of thi' \1gn.1I .11 the output would be 
.05 \ 1.11110. or 950. Thu!>. :i 1unction 
tran'i~tor. connected as ~hO\\ll in Fig. 
4 1s .rn :11nphtier pnm:tril) hec.tll'C: of 
its rc:sl\t•lll(e 'ter-up Lharactcrisucs. 

Symbols 

Coll\~ 1111on.1l 'ymhols for transistors 
arc )hown in Fig. 5. In hoth wmhols 
the base 1s shown as a solid hla~k bar. 
( omct1me~ .1 lme 1s usetl). The emit­
lcr io; a l w.iy~ shown wi th an arrow. 
the arrow indic:iring the dircrllon of 
con\•entional current Bow. (Opposite 
to elec1ron Ao''). Thus. in an .VP.V 
tran~istor 1hc dcctron Am\ 1s into the 
emitter and comcntional 'urrcnt Oow 
ouL of the emitter as shown. 

In a PNP trunsistor, (TJ). hole flow 
is into the emitter. Electron Oow he­
mg in the opposite direction, con\'ell· 

[Co111i11ued 011 page 5Jl 

(A) NPN (8) PNP 

Fig . 5- Conventional schematic sym­

bols for NPN and PNP transisto rs. 

i 
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NET CURRENT 1 
- + 

E lo 
~JUNCTION AREA 

,..------=-- ~e 
- -- ® - - +-=-+ N'+' - + ~ 
--- © 

-- - _-© 
NET CURRENT 
~ + -

i 
1------ - --' 

f ig . 1- Upper d ia g ram shows for­

ward b ias; lower diagram shows 

reverse. 

(A ) NPN TRANSISTOR (8) PNP TRANSISTOR 

Fig . 2- Basic structure of NPN and 

PNP junc1ion type transistors. 

N, P JUNCTION 

N, 

Fig. 3 - lmaginary d ivision of the 

transistor to help e xplain action. 

I; , -- 1,, 

l N,P JUNCTION') 

''\ 
INPUT CURRENT 

+ 

BATTERY No. t 

COLL£ CTOll 

( PN, JUNCTION 1 
I eASE / 
v OUTPllT CURRENT 

+ 

BATTERY No. 2 

Fig . 4 - Current fl ow in basic NPN 
transistor amplifier circuit. 
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Make hay 
while the 

' .. 

Moon shines • • • 

• • • stock and sell 

RCA 
BATTERIES! 

Modern Americans play outdoors, day and night, 
twelve months a year. And, wherever they go, hayrides, 
football games, weenie roasts, ski lodges -
they take their portable radios along! 

Make sure your supply of R CA Batteries is adequate 
to meet public demand tills fall ! 

- RADIO CORPORATION of AMERICA 
~ COMPONENTS DIVISION CAMDEN, NJ, 

RCA BATTERIES ••• THE BRAND THAT COMMANDS PUBlfC DEMAND! 
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SERVICING 

MICROWAVE SYSTEMS 

A M1CROW/\V£ SYSTEM is a private 
communication network designed 

Lo fit the needs and demands of a par­
ticular business. Microwave today is 
in use in such diverse industries as 
Electric and Gas Utilities, or fu rnishing 
T oll Road Communications where it 
is used to exrend the horizons of both 
police and operational VHF channels 
for com panies requiring many chan­
nels of communications-whether 
phone, teletype, telemetering, etc. the 
versatile Microwave serves them all. 

T ot!ay there are several humlretl 
MicrowaYe Systems in use in tht' United 
States each uniquely the proJuct ot 

the demands o[ the user. IL would seem 
from the versacilirv of rhe .Microwa\'e 
lhat servicing Lhe. equipment of such 
a system \Vould requi re specialized 
training on a particul.1r system . This 
is not the case. for personad trained 
in general communicatiom ~ervicin~ 
require only a few day~ t r:u111ng :ir 
the most to maintain a \,ficrowavc 
System. 

These m.rny microwa\ e sy,Lrl'l ll~er~ 
are ,·it::illy intere.qed in the rnccessful 
servicing of their equipment by com­
panies such as the Meade Electric Com 
pany of HammonJ. Illinois. which is 
presently enga~ed in mainrninin,!! rhe 

m icrowave system of the lndiana T oll 
Roat! . The packaged services offered 
hy such independent electronics service 
compa nies, h as already shown that such 
~crvicing is profit.'lblc to the sen·ice 
com pany and presents the system user 
\i.rith dependable maintenance. 

Design Features 
T he design engineer has spent con­

:.iderablc time on the problems of 
microwave system servicing, for higher 
maintenance cost means higher ope.r­
ating e,'(penses for the customer. One of 
the more recently designeu microwa\c 
systems on the market today which 
incorporates the concept of low main­
tenance costs, has been de\ loped by tlhe 
( 1cner:il Elecrric Company. This system 
uti lizes the principal of time division 
multiplexing p:itented under the n:ime 
of '·Quadriph:ise.'' Time division multi 
plexing, in contrast with other type) 
of multiplexing, permits a visual moni­
toring o[ all circuits and, in audition, 
requires a minimum of lC$1 equipment. 
in Quadnphase, pulse posicio11 time 
dn·ision has simplified Lhe rf ~eetion~. 

which is another maintenance feature. 
Basically al l microwave equipmem 

cnmists of two major com ponents, the 
rf system and the multiplexing system. 

by W. A. Peifer 
Communication Procluds Department 

General Eledric Company 

The rf section of Q uadriph;tse has 
heen designed to elim inate emergency 
maintenance by the use of stand-by 
equipment. Options are available for 
~tand-by m ultiplexing raCks that arc 
~witched automatically when a fault 
occurs in lhe regular multiplex. The 
automatic switching also connecrs the 
stand-bv transmitter ro the transmission 
line and d isconnects Lhe faulty unit. In 
.1ddicion. a "faul t sending" circuit a lerts 
the maintenance personnel that the 
nonnal equipment is i noperativc. 

T he multiplex equipment of Quadri­
phase is designed LO prevent a loss of 
.ill channels, should a fault occuI in 
one. WLth e.xcepLion of the power sup· 
ply .rnd a recei\·ing sync generator, a 
failure in a unit establishing a pulse 
tor any one channel, would not affect 
the other channels in the multiplex 
\ idco train. T his feature permits the 
,en·icing of ch:rnnel uniLS on an indi­
\'itlual basis. The synchron i7Jng circuits 
.1•e designed so Lhat tube aging can be 
dl'tccted before a fault occurs when 
r•ormnl maintenance i~ performed. 
This almost eliminate~. "Off the air 
time," for these units. 

Tri service the individual com­
poncncs. rhe u nits are slide mou nted 
on hinges which pennies swinging or 

[Continued on p11ge 551 

Fig. 1- A channel unit on slides p ivots lo expose the 

under chassis for easy maintenance. 

Fig. 2- Heavier units are mounted on hinges for rapid 

checks without having to be disconnected from the line. 
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1957 Philco TV-part 3. by H. S. King 
Supervisor, Electronic Training Dept. 
Philco Corporation 

This third installment deals with the Philco chassis 7 L70 series which 
uses "Decatron Video System" vide~, amplifier for high contrast reception. 

7l70 Chassis Series 
Models employing Lhe delux 7L70 

series chassis conrain either 21-inch or 
24-inch picture robes. Some models fea­
rure Philco Automatic Tuning with re­
mote control and contain provisions for 
uhf. The addition of these features de­
termines the particular chassis of the 
series. The chassis appears physically 
similar to that of the 7L-t0 series. 

Tuners employed are either 12-posi­
tion or 13-position incremental types, 
the laner containing change-over switch­
ing arrangements for uhf. 

The chassis contains four printed-wire 
panels. The vertical oscillator, sync sep­
arator, phase comparer and horizontal 
oscillator are concained on Lhe oscillator 
printed-wire panel. The if panel con­
rains 1threc sragger-runed if amplifiers 
and the video detector. Circuitwise it is 
similar to that employed in the 7L40 
series, with imercarcier sound. The 4.5 
me sound if amplifier, dynamic limiter, 
ratio detector, 1st audio and audio out­
put stages are contained on the sound 
panel. The lst video amplifier, video 
output and noise inverter stages are l<>­
cated on the video pand. 

Sync Noise Suppression 

A noise inverter stage is featured in 
the 7L70 chassis, this function being 
performed by the triode section of a 
6U8 tube. The circuits of the video 
amplifiers and the noise inverter circuit 
are illustrated in Fig. 9. Composite 
video from the output of the 1st video 
amplifier is applied Lo the sync separator 
and to the noise inverter. The noise in­
verter is biased to conduct only on noise 
pulses greater than sync tip level, such 
noise pulses being detrimental to the 
proper operation of the sync circuit.s. 
The output of the noise inverter, which 
consists of the noise pulses inverted in 
phases 180 degrees, is then combined 
with the composite video signal being 
applied to the sync separator. The nois.: 
pulses in the composite video signal an<l 
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those from the inverter are the same 
noise pulses but 180 degrees out of 
phase and therefore caned. Thus the 
signal being applied to the sync sepa­
raror is relatively free of noise pulses 
that might be harmful to the sync cir 
cu its. 

Decatron Video System 
"Decatron Video System" is the aame 

given to the video amplifier circuits o{ 
the 7L70 chassis. The name is derived 
from the use of two pentode amplifier 
tubes. Characteristics of the system are 
such Lhat, from high quality studio 
transmissions, a high contrast picture 
with excellent resolution aod detail can 
be obtained. The video gain is in­
creased several times over that of the 
average video amplifier system, an im­
portant feature when coupled with the 

low noise figure of the tuner used in 
this chassis so that even at low signal 
levels improved picture reproduction 
can be obtained. 

With respect to design considerations 
of this system, increasing the first anode 
voltage of the CRT provides a gain in 
high-light brightness and at the same 
time an improved focus quality is 
achieved. The obtainable high-light 
brightness is also determined by the 
available beam current at 2ero grid 
bias. Further, this beam current is also 
:i function of the screen or first anode 
voltage. An increase in fust anode vol­
r:i ge results io an increase in the cut-off 
voltage of the CRT control grid. A 
proportional increase in video drive is 
thus required so that the signal modu­
lation for black level will be of sufficient 

[Continued on page 53] 

Fig. 9- Video printed wire panel schematic which includes the 
noise inverter circuit. 
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MODEL 280SW (shown rightJ 

• Double stocked orroy PLUS high 
frequency elemenl$. 

• All Aluminum Construdion. ,.--- --
• Mounts on ony most up to 1 'A ". -
• QUICK-RIG design for spee dy ...c· --:- _ _.... 

one mon lnstollotion. 

• Complete with stocking bars. 

MODEL 1805W .... some os~ 
280SW only not double •locked. 

MODEL 180 .... Q UICK-RIG 8 
element u loxy·X" Conical. 

MODEL 280 .... QUIC K-RIG 
double stocked uLoxy-X" Conical. 

L 180 

r 

[ 280 

Proven Unquestionably ..• 

the best performing at 

the lowest possible price ! 

RADIART .•. the name you con depend upon 
for QUAtlTY and VALUE .•. offers a COMPLETE ••. 

and NEWLY ENGINEERED line of superbly 

performing TV anhrnnos at an economy price. 

Carefully tested under oll condition$ • •. each 

of these new models is guaranteed to be the b.,.s1 

performing at the lowest pos.sible pric.,.. 

'"'"""' o• • ~00 
® THE RAD I ART CORPORATOON I CLEVELANO 
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LZX 100 single array 

LZX 101 single array, unassembled 

LZX 200 8 element conical com· 
pletely assembled, stocked array 

LZX 201 8 element conical unai.­
sembled. stocked orroy 

LZX 150 single array 

LZX 151 singlearray,unossembled 

LZX 250 6 element conical assem· 
bled, stacked array 

LZX 251 6 element conical una .. 
sembled. stacked array 

13, OH 10 
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How filament wiring charts 

can save you time and work 

servicing HOTPOl·NT PORTABLE TV 
Fast Tube Test Without 

Testing Each Tube! 
This year. all Hotpoint Portable TV re­
ceivers h ave Filament Wiring C ba rts 
prin ted right on Lbe inside of lhe cabinet 
back. 

Since these !Tot point m odels have tube 
filaments connected in series. an open 
filamenl in a ny tube would make all t he 
Lubes appear inoperalive. But now you 
can quickly spot the ailing lube. The 
d ashed lines on Lbe Filament W iring 
Charts rat righ l l indicate wiring connec­
tions to t he tube filament pin numbers. 
And each lube is keyed to give the exact 
location of the filament pin numbers just 
as you see the tubes when the back is 
removed. 

By usi ng Lbese char ts and an ohm ­
meter, you can check resistance before 
and after each tube in the series and 
quickly uncover the tube with an open 
filament. 

IX2A 

0 
HV RECT 

BOTT°"' l'CAR Of ChASSIS ·-•iJ., }"""T) 

1958 Hotpoint Portable TV- 02 Chassis only 
(for MJ Chassis, see chart inside of cabinet back) 

EXAMPLE: Assume the filament of Lhe 2nd I F lube in the Q2 chassis is open. 
T o test: 

1. Remove ihe power plug from wall powe1· outlet and turn " ON-OFF" knob 
to " ON" position. 

2. Connect one lead of an ohmmeter to chassis ground. 

3. With the other probe of the meter, check Lhe resislance to ground at each 
of the tube filaments by following Lhe dashed Lines starting from the A. C. 
interlock socket. Al all points measUl·ed prior lo pin 4 of the 2nd IF tube. in­
fin ite resistance would be indicated on the meter. Al pin 3 and each succeeding 
tube, the reading would be zero. SI NCE T HERE IS CONTINUITY FROM 
PI N 3 OF THE 2nd I F TUBE TO CH ASSIS GROUND, IT IS EVIDENT 
THAT THE F ILAMENT OF THIS TUBE IS OPE N. 

Use this easy procedure to save time and work ser vicing H OTPOINT 
Portable T V. 

Another sen·zce to 

20 ELECTRONIC SERVICING • SEPTEMBER, 1957 

• 

PHOTOELECTRIC CONTROLS 
BY ALLAN M. FERRES 

The ever expanding use of photo-electric controls in both commerce 

and industry mean additional profits for the e lectronic technician . 

T HE increasing use of photoelectric 
controls in homes, stores, factories 

and offices can mean additional sales 
and service profits for the radio and 
television service dealer enter ing the 
field. The equipment can be serviced 
by a radio and television technician and 
no additional test gear is needed. 

Potential Customers 
An idea of the sales and service possi­

bilities for photoelectric control equip­
ment can be gathered from the follow­
ing list. r n the:.c applications. only the 
simplest type of equipment is used. The 
list is by no means complete, but ic will 
~erve ro illwtratc the widespread use 
of photoelectric devices. 

Intruder A /arms foe scores, factories, 
warehouses, homes, suburban drive­
ways, offices 

Automatic Door Control in rest.au· 
rants, stores, factories 

Smoke Alarms in housing projects, 
large apartment houses 

Traffic Control on garage ramps, 
parking lots, drive-in theatres 

Garage Door Openers for suburban 
homes, warehouses 

Automatic Light Controh in stores, 
electric advertising signs on highways. 

RCA phototube, 1 P39, designed to 
withstand conditions of high humidity. 

ELECTRONIC SERVICING • SEPTEMBER, 1957 
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Fig. 1- Autotron photo-electric unit 
for conveyor belt control. 

tower lights 
Animated Display Controls for the­

atres, store show windows 
Automatic Car Washing Contt"o/s in 

garages 
Film Exposure Controh for photog­

raphers' labs 
Flash-operated Camera Light Con­

trols co operate slave units for photog­
raphers 

How They Work 
Basically, a photoelectric device is one 

which is scnsiti\'c co changes in light 
1mensity. This sensitiviry co light is used 
to operate a meter, relay or counter, de­
pending upon its application. The light· 
sensitive element may be either a photo­
cell or phototube. An amplifier is usu­
ally used between the sensitive clement 
and 1hc load. Most commeroal photo· 
elecuic controls use the va.:uum or gas­
tilled phototube, a light-sensitive diode 
\\hose cathode current vanes with light 
1111ensny. 

Typical Control Unit 
Figut"e 1 is the schematic of a photo­

electric unit manufacrurcd by Autotron, 
Inc. for con\'cyor belt control, automatic 
car washing or other applications where 
the beam of light is completely inter­
rupted and modcrJte sensitivity is re· 
quired. 

The light-sensitive element 1s an RCA 
IP39, a \'acuum phototube designed to 
witrutand conditions of high hwnidicy. 
The cube and JCS load resistor, Rl , are 
connected in series across che rugh­
voh:age secondary of rhc power supply 
cransformcr. When the cube is exposed 
to lighc. current will flow from the 
cathode to the anode, developing a volt 
age across RI of the: polarity shown in 
the diagram. As current flows only 
when the cathode is negative, a pulsat­
ing de appears across RI, and these 
puJsacions arc smoothed out by a filter 
condenser, Cl. The capacity of CJ is 
very small ( 400 p.µ.f) so that it will dis­
charge rapidly when the light on the 
photorube is interrupted. A 6AQ5, with 
a relay connected in series with its place 
circuit, is used as a de amplifier. 

W hen light reaches the photocubc, the 
voltage developed across RI is sufficient 
to cue off the plate current of the 6AQ5 
and the relay is not energized. When 
the light on the phococube is inter­
rupted, the negative bias on the 6AQ5 
is removed, and the plate current Rows 
through the re.lay, closing contacts Al 
and A3. These contacts, which will 
handle a 1700-watt non-inductive load, 
arc connected to the device that the 
photoelectric control is to operate. As 
the plate voltage on the 6AQ5 is ac, C2 
is required to prevent the relay from 
chattering. 

The control unit is mounted in a 
splash-proof cast aluminum case, about 
7" .x 5" x 4". The case is tapped to 
accommodate Ya" conduit for wiring 
and is furnished with adjustable mount· 
ing brackets. 

Light Sources 
Several types of lamps and lamp hous­

ings arc used as light sources with pho­
toelectric controls. The correct type to 
use depends chiefly upon the distance 
between che light and the phototube, 
the light intensity required, and the size 

[Continued on page 52] 
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Get the most out of your test equipment budget by utilizing HEATHKIT 
instruments in your laboratory or on your production line. Get high 
qua i'y equipment, without paying the usual premium price, by dealing 
directlv v.·1th the manufacturer, and by letting engineers or technicians 
assemble Heathkits between rush periods. Comprehensive ins~ruclions 
insure minimum construction lime. You'll get more equipment for the 
same investment, and be able to fill your needs by choosing from the 
more tha n 100 different electronic kits by Heath. These are the most 
popuhr ''do-it-yourself" kits in the world, so why not Investigate their 
possibillti<>s 1n your particular 'lrea of adlv1 ly! Write for the free 
HeathK t catalog now! 

---~~----r--------~------------------~ 
eontainsdetail!!ddescriptions .. FREE catalog 
of Hi;a_ihr • rr.od:Js •·II lab'!!, I Mail coupon below for 
incl~:hr.g VTVM s. SCO;>cs. I 
Ql!'lera' llrs. t•'SINS, bridiJes, I your copy-Now! 
oo.~er s~oplles etc. J 

Also describes Heathkit ham 
gear and h1-f1 equipment 1n 
kit form. 100 interesting and 
4:1rolitab!e "do·ll-yourself" 
e>rojectsl 
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--------------------
HEATH COMPANY 
A SUBSIDIARY OF DAYSTROM, INC, 

BENTON HARBOR 29, MICHIGAN 

N1mt 

cur 4. Zone 

State 

TRADE 
FLASHES 

Transistor sales in June and Lhe first 
half of this year established an aU­
time high for this faSL-growing segment 
of the electronics industry, pointing up 
the increased utilization of the semi­
conductor device:, the Electronic Indus­
tries Association (formerly RETMA) 
announce<l. Factory sales of transistors 
in June toLaled 2,245,000 units with 
a dolbr value of $6,121,000 compared 
with 2.055.000 transistors sold in Ma\· 
valued at $5,636,000 and 1,130,000 val­
ued at S3,645,293 sold in June l956. 
Cumulative sales or these devices dur­
ing the first half of this year totaled 
11,199,300 units valued at $31,249,000 
compared wnh the 4,758,000 units 
wonh Sl3.i27.000 sold during the cor­
respondmg peno<l of last year. 

• • • 
The newest wrinkle in entertainment 

for motorists is the remote-controlled 
r:idio receiver with a memory. Ford 
Motor Company engineers have de­
,eJoped a radio rer:eiver that can be 
installed conveniently under the back 
seat or in the rear trunk. The receiver 
is operated by a tiny push-huuon box 
ou the instrument panel, freeing panel 
space needed for other purposes. ''Our 
device is an all-elccuooic unit having 
no moving parts and therefore require' 
less ser. icrng," accordmg to Charles \\'. 
Thomas. m:mai::cr ot che elcetron1c and 
acousrical department, Ford Engineer­
ing St:ifT. " It has an improved auto 
matic sc.irch·tuning mechanism that is 
pract ical! y instanlaneous. If the station 
being li'ltenecl to leaves the air, th, 
tuner will liJ1J :mother station auto­
matically," Mr. Thomas said. "But to 
guard agaimt loSlllg a station who~c: 

SJgnal is broken mtly moment.anly by 
an unucrp:t5s or viaduct, a memory cir­
cuit will delay the rcruning for JO 
scconck and retain the station sening." 

• • • 
In recent testimony before the Fed­

eral Communications Commission in 
Washin~1on, Raytheon officials urged 
continuance of the principle o( assign-
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bow long would it take Yfil! to solve this service problem? 

sYMJ>TOM: 
t·ve picture 

Nega' 

(8oMd on en actbol C.Ht hlatoty lalltn from tho 
Howord W. Sam• l>ook '"TV Sorvlclna Gulde") 

@) 82)\ r------''-T---+:::~~ 
@ 
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PHOTOFACT helps you lick problems like this 

in just minutes for only *21/2~ per model! 

Let's take a look at this problem: A negaUve picture such as 
illustrated is the result of a lack of proper AGC volt.age­
causing one or more stages in the tuner, IF, video detector 
or video amplifier stages to be over-driven. Look for the 
following possible causes: 

1. AGC control (R6) improperly adjusted 
2. Defective keyer (V7A) in AGC circuit 
3. Defective RF, mixer, or video IF tubes 
4. Defective video detector tube or crystal 
S. Defective video amplifier tube 
6. Defective coupling capacitor (C42) 
7. Defective component in AGC line 

With the applicable PHOTOFACT Folder at your finger· 
tips, you trouble-shoot and solve this problem in minutes. 
H erc's how: 

Fir<it check 1he AGC control for possible misadjustment 
as per instructions in ··servicing In The Field" notes which 
you"ll find in every PHOTOFACT Folder. (You'll easily find 
the AGC control location on the Tube Placement Chan.) 

Using the same chart, you will quickly locate and check the 
suspected tubes. Tubes and AGC adjustment okay?-then: 
Check waveforms W3 and W4 in the AGC Keying circuit 
and waveforms in the video circuit to isolate the faulty com­
ponent. Example: A loss of signal waveform at W4 would 
indicate an open coupling capacitor (C42). Correct wave­
forms are always shown right oo the Pl-IOTOFACT Standard 
Notation Schematic. 

Correct voltages, also shown on the Standard Notation 
Schematic, and resistances (in ea.~y-to-read chart form) help 
you locate faulty components with speed. You'll find, too, 
how easy and fast it is to locate parts by means of the exclu­
sive PHOTOFACT chassis photo '1ews, with call-outs keyed to 
the schcmattc. And finally, you'll find the proper replace­
ments for all components listed in the complete PHOTOFACT 
parts list. 

It 's no accident that over fourteen million PHOTOfACT 
Folder Sets are in use, helping thousands of Service Techni­
cians do their work faster and more profitably every day. 
PllOTOFACT pays for itself because it automatically boosts 
your output and earnings. 

Use the servicing method you prefer- checking of w o veform, voltage or resistance­
you ' ll find all the information you need at your finger-tips in PHOTOFACT. 

For only • 2 1/2¢ per model, PHOTOFACT helps you solve your service 
problems in just minutes-helps you service more sets and earn more dai ly! 

•aaaed on th• anr.gt number of models covered In a alnol • Ht ol PHOTO FACT Folden. 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams & Co., Inc. 
2209 E. 46th St., l ndlanapoli• 5, Ind. 

I 
I 
I MONEY BACK 

GUARANTEE I 

Got a tough repair? Try this-at Howard W. Sams' 
own risk: see your Parts Dis1ributor and buy the 
proper PHOTOFACT Folder Set covering the re­
ceiver. Then use it on the actual repair. If PHOTO­
FACT doesn't save you time. doesn' t make the Job 
easier and more protitable for you, Howard W. 
Sams wants you to return the complele Folder Set 
direct to him and he'll relund your purchase price 
promptly. GET THE PROOF FOR YOURSELF­
TRY PHOTOFACT NOW! 

O Put me on your malling list to receive the Sams Photo- I 
fact Index and Supplements. My (letterhead) (business : 
card) is attached. 1 
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FOR SERVICE 
TECHNICIANS ONLY 

Fiii out and mail coupon 
today for Free •ub.cription 
lo the Sam• Pholofacl Index 
-your up-lo-dale guide lo 
virlually any receiver model 
ever lo come into your shop. 
Send coupon now. 

0 I 'm a Service Technician: 0 full time: 0 part lime : 

My Distributor ls:·------------­

Shop Name--------------~ 

Attn~·----------------~ 

A ddress-·- ---------------

I 
I 
I 
I 
I 
I 
I 
I 
I 

City one __ Stat 1 

L-------------------------------J 
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ADMIRAL • ALLEGRO • A IRLIN E • AM 

CA L TECH • CAP EHART FARNSWORTH 

CRO MW ELL • DYNAVOX • ELEC TRON ! 

GUILD RA DIO • HA LLICR AFTERS • HEA 

O LYMPI C • PA CIF IC MERCURY • PAC K 

SEARS ROEBUCK • SENTINEL • SONIC 

SYMPHON IC • 

W ILCOX GAY 

CALIFONE • 

CRESCENT IND 

STEELMAN • 

MOTORO LA • 

CA V ICTOR • 

YLVA NIA • S 

WEBCO R, I NC. 

A.M.C • BIRC 

CORONADO• CRESCENT INDUSTRIES 

FANON • GRANCO • GROSSMAN • G 

LION • MAGNAVOX • MOTOROLA • M 

PHONOlA • RC!! 

STROMBERG C 

'! • ROLAND • 

SYLVANIA • 

OR, INC. • W 

• A.M.C. • Bl 

ORONADO • 

• EMERSON • 

• HOFFMAN 

KARO - BELL • 

EL • SONIC • 

• TELEFUNKE 

ADMIRA L • 

CAPEHART F 

CROMWELL • 

GUILD RAOI 

LYMPIC • PA 

...... 1111''.. SEARS ROEBL 

Yl VANIA • SYMPHONIC• TRAV-lER 

FMAN • ELECTRON IC CREATIONS • 

• PH I LCO • PH O NOlA • RCA V ICT 

AN • STROMBERG 

ATONE • V-M ·---
• AIR LINE • 

RTH • COLUM ROS • CORON 

X • ELECTRO TIONS • EME 

IC RAFTERS • HO FFMAN • L 

RCU RY • PAC L • PHI LCO• 

NTINEL • SO ELMAN • ST~ 

NKEN • ULTRA -M • WATERS 

MIRAL • ALLE RLI NE • AMB 

PEHART FARN COLUMBIA 

ELL • DYNAv CTRONIC CRE 

10 • HAlLICR HEATH • HOI 

OLYMPI C • PA RCURY • PA C 

OEBUCK • SE SO N IC • STE 

NIC • TRAV- L UNKEN • ULT 

AY • ZENITH AL • ALLE G R 

ALIFONE • C CAPEHART F 

T INDUSTR IES EU • DYNAV 

• GRANCO • N • G UI LD R 

• MAGNAVOX OLA• M. V. M 

• PHONOLA • TOR • ROLA 

AN • STROM 

ATONE • V-M CONLEY • 

• AIRLINE • DOR• ARTO 

RTH • COLUM ROS • CORO 

X • ELECTRO TIONS • EME 

ICRAFTERS • HOFFMAN • 

RCURY • PAC L • PH ILCO 

NTINEL • SON ELMAN • STR 

NKEN • ULTRATONE • V-M • WATERS 

IRAL • AMBASSADOR • ARTO N E • 

MANUFACTURERS HAVE 

SPECIFIED SONOTONE 

CERAMIC CARTRIDGES 

FOR ORIGINAL EQUIPMENT 
Make the industry 's choice your cho ice, Mr. Serviceman. 

Replace with Sonotone Ceramic Cartridges for these good reasons : 

1. You give your customer 's phono­
graph "original -equip ment" bril­
l ianc·e in sound-adding to your 
reputation. 
2. You work with the standard car-

tridge of the industry-so you finish 
jobs easier and faster. 
3 . Sonotone Cera.mies fill over 90n.. 
of your quality replacement needs 
- less cartridges for you to handle. 

For Li.st of manufacturers' set models using Sonotone Cartridges, write: 

Electronl c Applications D i v ision 

so NOTO NE® CO RPO R A TION 
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ing frequency bands in which ISM (in­
dustrial, scientific and medical) equip­
ment i~ permitted nnlimire<l r:idi:nion. 

• • • 
A uationwide closed-circuit color tcle-

1.a~t gave RC:\ Victor dealers a preview 
or a new series of deluxe color tele­
visio11 receivers, it was announced by 
Charles P. Baxter, Vice President and 
Gencr:il Yfanager, RC.\ Victor Tele­
\' ISICJn Division. 

• • • 
Groundwork has been laid for all­

rndustry High Fidelity Shows to be 
held in !'cw York and Los Angeles 
next year, with panicipation open co 
borh components and packaged goods 
manufacturers. it was announced. T he 
Los Angeles Show is planned fo r Feb­
ru:iry and t.he :New York Show for 
October, the laner to follow the Chi­
cago Sbow which is scheduled for Sep­
tember. Ail three shows a re expected 
Lo have the endorsemenr and support 
of Lhc newly formed High Fidelity 
Council, a nor-for-profit group of hi-Ii 
makers de<licned to a hroa<l public re­
la tions policy in behalf of "Hi-Fi For 
fa•erybody" and "open" hi-fi Shows in 

everv major trade :ire:i.. 

• • • 
General Electric has announced the 

e~tablishmenc of a new nation-wide pr<r 
gram of publ ic service awards for tele­
vision service technicians. Entitled the 
" 1957 All-American A wards'', the pr<r 
gram will bring national recognition 
to eleven television service technicians 
who have performed outstanding com­
munity service. Each winner will re­
ceive a trophy an d a $500 check for use 
in a public service activity o r cha rity 
of his preference. The series of awards 
will provide what the company feds 
is "much deserved recognition ior an 
important segment of American public 
life", said 1rYine D. Daniels in announc­
ing the program. Mr. Dan.ids, general 
manager of the G-E ReceiYing Tube 
Department, is serving as chajnnan of 
the company committee :idministering 
Ll1e award program. 

• • • 
lntroductioo of a special television 

receiver for built-in enthusiasts was an­
nounced by Admiral Corporation. 
Ross D. Siragusa. Jr .• television sales 
manager, said that use of the new 
110-degree wide angle picmre tube 
makes it possible to install the complete 
slimline TV chassis in walls or shelves 
only 16 inches deep. • • 
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VOl.TAG£ #fASUR£NENTS 

I. M* with a VTVM from point indicated to chnsis. 

l . Ltne "'°ttaqe - ll7 volts (use Isolation Transformer!. 

l Antenn1 disconnected ind input shorted 1tross. 

' · Ch1n nel selector switch on ch¥1nel which dlNelops 
1ustno1seatdetectortnt receptacle. 

5. Contrast control at m.u:imum counterclod:wiit 
pcmtion. 

6. All other controls m normal operlling pinition. 

1. VolUqn isM>C iated with v1rilble-control circuitry 
will v1ry with control sftting. 

VmtFOf!MS 

I. OtsignJted by ' 'W' prefix and numerical reference.. 

2. Pnc>toqrC1hs ol wl't'fforms are on pages preceding the 
schem he. 

). Required mcui1 conditions are qi..-en with each 
d\'fform. 

•. W1Yeforms observed on w1de-bll'ld oscilloscope. 
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( 80T VI P ) 

V8A 
112-?UB 

AUDTOlF 

CAPACITORS · Decimal values in MF, all others in 
MN'f- unless otherwise spec ified. 

VOLTAGE MEASUREMENTS 
l. Made with a VTVM from point indicated to 
common ground. 

Jn• 
1~ 
T301 CONN 
( BOT VI P ) 

2. line Voltage · 122 VAC (Use Isolation Transformer!. 
3. Voltages indicated by an asterisk 1•1 will vary 
with associated control setting. 
WAVEFORMS 
l. Taken with wide-band oscilloscope. 
2. Receiver in operating condition and showing 
a normal picture. 
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v~ Speeds~ s~ ,c DATA SHEETS CROSLEY 

Mfr: Crosley Chassis No. 472-473 

Card No: CR-472-473-1 

Section Affected: Pix. 

Symploms: P oor if sensi tivity. 

Reason For Change: To improve picture quality. 
(Prod. c.hange-eode B) 

What To Do: 
Add R169 between switch arm and ground 

(lOOK). 

Mir: Crosley Chassis No. 472-473 

Card No : CR-472-~73-2 

Section Affected: Sound. 

Symptoms: Poor impulse noise rejection. 

Cause: Quadrature coil mis-adjusted. 

What To Do: 
Realign coil LllO. 

Mfr: Crosley Chassis No. 472-473 

Card No: CR-472-473-3 

Section Aft'ected: Horizontal sweep circuit. 

Symp toms: Insufficient width. 

Reason For Change: Capacity in cathode circuit 
of damper is too small. (Prod. change-code 
B ) 

What To Do: 
Replace C200 (100 mmf) with a 47 mmf and 
82 mmf. 

ARCA SWITCH 

""- -.., 
/ ' TO IF 
~ 

Frln9~ Local 

7 

6 

I 

5 

R/69 

~8N6 

DETECTOR 
AUDIO AMP. 

• • I 
I 
I 

' I -- -~ ""T' 

/2AX4 
DAMPER 

Add 

41 



CROSLEY 

42 

1/2 GAW8 

AGC CLAMP 

R 174 -

1/2 GCN7 
HORIZ. AFC 

IOOK 

8 

Videos~ s~ s~" DATA SHEETS 

AGC CONTROL 

1000 

R 196 

' 
1/ 2 GCG7 
HORIZ. 
DISCHARGE 

c 195 -

Add 

HORIZ . 
DRIVE 

:\Ifr: Crosley Cbassis No. 472-473 

Card No: CR-472-473-4 

Section Mooted : Picture. 

~·mptoms: Improper age contro; level. 

Reason For Change: Range of age control in­
sufficient to reduce signal at video detecter 
to 3 volts peak to peak. (Prod. change-code 
B) 

What To Do: 
Change Rl 74 from 12K to lOK. 

:\!Ir: Crosley Chassis No. 472-473 

Card No: CR-472-473-5 

Section A1lected: Horizon tal sweep circuit. 

ymptoms: Horizontal foldover. 

Reason For Change: afc condenser too large. 
(Prod. change-code E) 

What To Do: 
Change C186 from 4000 mmf to 3000 mmf. 

Also add R196 (8.2K) 

l\lir: Crosley Chassis No. 472-473 

C'ard No: CR-472-473-6 

Section Affected: Horizontal sweep circuit. 

ymptoms: Insufficient horizontal drive range 

Reason For Change: To increase horizontal 
drive range. (Prod. change-code D) 

What To Do: 
Change Cl95 from 68 mmf. to 330 mmf. 

Videos~ s~ s~ t DATA SHEETS PHILCO 

:\fir: Philco Chassis No. TV -396 

Card No: PH-TV-396-1 

Section Affected: Raster. 

Symptoms: Pix height adjustment inadequate. 

Reason For Change: Circuit improvement. 
(Prod. change-run-3) 

What To Do: 
Change RI 7 Irom 070K to 820K. 

Mfr: Philco Chassis No. TV-396 

Card No: PH-TV-396-2 

Section A.Jl'ected: Sync. 

Symptoms: Vertical sync and age not perform­
ing at optimum. 

Reason For Change: Circuit improvement. 
(P rod. change- run 2) 

What To Do: 
Change R52 from 220K to 390K. See cards 

PH 396-3,4,5 

Mfr : Philco Chassis No. TV-396 

Card No: PH-TV-396-3 

Section Affected: Sync. 

Symptoms: Vertical sync and age not perform­
ing at optimum. 

Reason For Change: Circuit improvement. 
(Prod. change-run 2) 

What To Do: 
Add: IO megohm resistor between position 

2 of range switch and the junction of R48 
and R54. 

Change: R54 from 6.8 meg. to 5.6 meg. See 
cards PH 396-2,4,5 

8 

1/ 2 12AU7 
VERT. OSC. 

1/2 GAW8 
NOISE 
INVERTER 

I 

/ 
I 

R54 -
TO AGC 

3 

1!52 -

R 17 -

.005mf 

RANGE 
SWITCH 

1/ 2 6AW8 
2 5 

43 



PHILCO V«ko s~ g~ s~ " DATA SHEETS 

.005m/ l2M 

I 

//2 6AW8 
NOISE 
INVERTER 

1/2 6AM8 
VIF 

5.6M 

R67 -

1/2 6AW8 
NOISE 
INVERTER 

Prlnfsd Board --------, 
6 

IK 

I 
I 
I 
I 
I 
I 
I 

_ _J 

R50 -

-
RANGE 

SWITCH 

5 

TO AUDIO 
TRANS. 

X-4 -

Mir: Philco Chassis No. TV-396 

Card No: PH-TV-396-4 

Section A.tJected: Sync. 

Symptoms: Vertical sync and age not perform­
ing at optimum. 

Reason For Change: Circuit improvement. 
(Prod. change-run 2) 

What To Do: 
Change R50 !rom 1 meg. to 1.5 meg. Remove 

R67 (15 meg.). See cards PH 396-2,3,5 

!\Hr: Philco Chassis No. TV-396 

Card No: TV-396-5 

Section Affected: Sync. 

Symptoms: Vertical sync and age not perform­
ing at optimum. 

Reason For Change: Circuit improvement. 
(P rod. change-run 2) 

What To Do: 
Change R 66 from 5.6 meg. to 6.2 meg. Change 

R38 from 2.2 meg. to 4.7 meg. See cards 
PH 396-2,3,4 

Mfr: Philco Chassis No. TV-396 

Card No.: TV-396-6 

Section A.tfected: P icture. 

Symptoms: Poor adjacent channel beat atten­
uation. 

Reason For Ohange: Better cfrcuil operation. 
(Prod. change-run 3) 

What To Do: 
Move choke X-4 from chassis onto the printed 

circuit board. 

l . ' 

PERMA-POWER COLOR 
GUN KJUER 

.. Color Gun Killer" is the latc~I 

product released by the Perma-Powcr 
Company, Chicago. This uni1, Mot.lcl 
T-101, enables each gun of rluee gun 
color Kinescopc to be operated singly 
or in combination. It avoids cuumg or 
disconnectin~ leads to make color pur­
ity adjustments. List price is S-t.95. 

COUNTER DISPLAY BOX 

Vaco Products Company, Chicago. 
fllino1s. has 1ust introduced their new, 
interchangeable, tool kit component~ 

counter display box, No .. \Z614. In 
me, the lid is lifted. opening out into 
a back display panel 21" wide and 
IO'' high. The display box is diHded 
into 16 separate sections. Each ~ect1on 
contains 6 each of 16 individual com­
ponents. These component.~ include: 
Heavy Duty Handles with clurch. Mc 
diwn Dun• Handles with clutch, 3 
sizes of S;raight Slot Blade~, 2 size~ 
of Phillips Blades, 7 sizes of Hex 
Wrenches, :ind Vaco's patented exlen 
sion piece which doubles Lhe length 
of each and every blade. Also included 

ELECTRONIC SERVICING • SEPTEMBER, 1957 

are empty plastic tool Bags with H 
compartments for making up V::ico 
\"ari-Bl.ldc Tool Kits. Anention is 
called to the fool-proof interchang-e­
ability of all blades and handles. This 
has been made possible throu~h the 
t.le\'dopment of a special p:Hente<l lock­
mg rmnciple that holds handle and 
bbdc together .ts rigi<lly :i~ in a one­
p1cre Looi. 

CHEATER CUBES 

Ser\'iccmcn who want ro 53\'C tune 
on TV service calls, will be interested 
in the new Cheater Cubes developer! 
bv RColumbia Products Co., Inc. of 
Highwood, Ill inois. fmtcad ol mm in~ 
furniture to lo.:ale the ncan:~t electri­
cal omlet. the serviceman h.1( only tn 
remm·e the h.1ck o[ the T\" ~ct. plug 
in 1hc proper Cheater Culx ant.I he 
h:is a rhrcc-way ~ource of electric pow-

l..,9dttl A 
fC~ a(A :t'f 

INlllllOCIC 

er immediately. Available in Lwo mod­
els. Model A for RCA T ype Interlock 
and .Model B for Zenith Type Inter­
lock. thc::se Cheater Cubes sell for 79c 
e::i.:h, dc:i ler net. 

TRANSISTOR POWER SUPPLY 

Perma-Power's Transistor Power 
Supply is especially t.lesigne<l to service 
::ind test transistor ponable radios, am­
plifiers, phonos anJ similar equipment . 
rcarurcs of the new ~!o<lcl .-\ . .JOO in­
cluc.lc extremely lo\\ ripple ::ind constant 
interna l impedance comparable to a bat­
tery. This one unit eliminates battery 
~tocking and the need for .1dditional 
low current metering necess.1ry for 
quick dia~noses. Range' of 0 15 ma 
and 0 60 ma and 0-151• ancl 0-30v 
,o,·cr all transistor and hyhml equip­
ment w11h 2' r .u:cur;iq. 

HEATHKIT RIPPLE FILTER KIT 

The mot.lei Bf-1 i~ an L-typc filter 
c1rcu1L exactly the samt' a~ the one io­
.:orpora1c<l in the new l lca1hkit model 
BE-5 Bauery Ehmin.1tor. It is <lesi~ned 
primanly f~r use •;nrh rhe Hca~hkn 
model IH:.--t Barren Eliminator or other 
.:omparable units. It adds extr.1 filtering 
to the de output for powering transis­
tor~ .ind "h)brid" automobile radios. 
Functious at 6 oc 12 \'Ohs. up to 5 
.1mpercs maximum current. 



TOP QUALITY PARTS 
FOR RAOIO AND T.V. SERVICEMEN 

HIGH VOLT FLYBACKS 
Dumont ~20009781 (RA340. BlA.372).52.39 
Dumont #20008061 CRA165, equiv. 

RCA 22ST1) 1 .89 
Dumont .:;':20009061 (RAJ12, RA313) 2..29 
Dumon t #20009391 IR.A350, Rlt.356) 2 A9 
Dumont zr20008402 IRA306, RA307) 2.59 
C.B.S. .;rl'ClOUM (equiY. Ram X032) 2.28 
C.B.S . ;:F'C10100 (equlY. RCA 211TU 1.98 
C.B.S . :itPC1013S (equi v. Ram XO~l 2.38 
T ele King irT-139 {no rcolacement) 251 
Tele Kin& #T-118 (equiv. G .E . 7751) 3.47 

TUNERS 
Dumon t 890 1-34G1 CRA313) 
Dumon t 21010782 CRAlM-5) 
Dumon t 80013561 CRA312) 
Dumont 89000602 (RA I03C) 
Dumon~ 81000601 CR.Al05Bl 
Dumont 89003013 <R.A109) 
oumom 89003015 <R.A109> 
Dumont 89003913 <RA112) 
T e!e Kin& T .T .4 
T ele King T .T .7 
Phll co 76-7600-:l 

DEFLECTION YOKE.S 
T ele Kine DYt O (equiv. Ram 

8.95 
9 .95 
a.aa 
9 .911 

11.95 
9 .97 
9 .9 7 
8-49 
9 .43 

11..43 
•. 14.96 

70F14/ 4J) . . . • . 1.93 
T ele Kin~ DYi:? IC~ U!v. R a m 

70PH/ 4.J . . . 1.93 
Tele Kmi: DY15 (90•-Ra m 90/ 12 471 2.93 
RCA 7-l952 eq~l\ Ram 70P3 30 \\' 

PIU.C) 3.59 

ARMY SURPLUS TU BES 
~ ~ , e~ ~ 
6A05 .59 CSH7 . . .59 
6C4 . .45 6SJ7 .59 
No onl..- too 1m1>ll. Me"haJ1dl11 ill ioo•d withi n 
24 hours or 1"$<0lpt or order. 2s·~ depotlt .... 
qulrld wltll onlor. F 0 .8. Brooklyn. 

-FEDERATED TELEVISION 
MART, INCORPORATED 

~13 Rot an Ava. . O .. t . S. Brooklyn 2S. N Y 

SALES POSITION WANTED 

~\OTeul•e ~ man tdth lf'<hn.1.cal,. t ndt.u:trla l· 

ot.bu ..iunc opttltn< o , ..... aal•• OOtltilJn wllh 

t1eittrvnlu manufaeturer or \tanutu:r.urers rtOft­

acnuu .... IP ,..enl empl"1tr know1 of 111r1 proJect eol 

lnOf•.I Rouly to Box 957C. CQ. M AGAZI N E. !100 

West 43 St.. New York. 36. N. Y. 

GIVE 

THE UN ITED WAY 
46 

THE WORK BENCH 
Service Problems And Their Solutions 

by PAUL GOLDBERG 

Service Manager 

T HIS month's mstallmcnc is devoted 
to pulse problems. A thorough 

knowledge of the receiver circuitry 1s 
very helpful in solving them. 

Dumont RA-1628 
The receiver was turned on and the 

picture was observed to have a video 
overload. A video overload usually 
means an age problem. AJI che cul>cs 
effecting the age system were replacc<l 
individually but had oo effect. As 
shown in Fig. I these were V209A 
and B, 12AX7; V204B, 6AL5; !st and 
and 2nd video if amp., 6Cll6's, and 
the rf amp., 6BK7. A voltage reading 
at the age test point, /227, was made 
and the vokage measured around zero 
volts. Thus !!here was oo negati\e age 
bias being sent back to the if and r/ 
stages. T he diagram was then con­
sulted. The composite, positive going, 
signal appearing in the plate circuit 
of V205, the video output tube, is di­
rectly coupled to the grid of V209A, 
the age amplifier through R256. The 

sync signal is separated from the video 
signal by biasing this cube near cutoff. 
This is accomplished by the cathode 
resistor R255 bypassed by C255. The 
sync signals which are o( :i higher 
amplitude than the video signal drive 
the mbc :ibovc cutoff. Consequently 
only the sync signals appear in the 
output. The video signal is diminate<l 
so that only the sync signal will de­
termine the age bias. Changes in bright­
ness will eCfect the average amplitude 
of video information and thus effect 
the age voltage. To avoid this the video 
signal is eliminated entirely. The vary­
ing cathode voltage across R255, which 
is a function of the signal strength 
at the antenna, is appfjed to the gri<l 
of V209B through a low pass filte r 
network R253, C238, R254 anc.I C219. 
This low pass filter passes the sync 
pulse component of the cathode signal 
of V209A. As a result rhe signal ap­
plied to the grid of V209B consists 
of a positive de voltage whose ampli-

[ Con1u1ued on page 52] 

BOOST g+ 430 ~ 

V209A 
V2 12AK7 

""--'..c;..1....15 ..... ;,.. , At;C CLAMP 

TO RF AMP, ----- ------- ----0 :;;T 
ln+2nd IF J227 

' \ R2-" 
- - - - I 

I 
/ 

2 

V20 4 8 
6 ALS 

AGC HECT 

R2SS 

TO SYNC .JMPVF1£R 

Fig . 1- Partial schematic of the Dumont chassis RA-1628 showing the age 

circuit. 
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To install or service COLOR-TV .. 

you must hav 
these 5 new 
Walsco tools 

Specially designed . .. absol'U.t.ely esse;ntial 
to make Colm-TV servicing easy and profitabl.e! 

CLL #2548 NEW WAl.SCO COLOR·TV lllTUU.OCK CHEATER. 
lets you service color sets with rear panel removed. Blocks around Ina of hiah voltage supply. Speci1I dl!Si lln 
permits safe Insertion of high voltage probe. Ntt 59c 

Cat .• #2590 NEW WALSCO COLOR ·TV DEGAUSSING COIL 
Required to elimina te slray magnetk: fields prior l o purity adjustments. Made to standard industry specif ications: 
enclosed In molded plastic cover Monentary swi tch safely de·eneraizes coll without pulllna plua. 
Cat. #2590 with monentary switch Ntt $16.90. Cat . 12591 without switch •• lkt S 14.90 

Cat. #2589 NEW WALSCO C{)l.OR·TV ALIGNMENT TOOL 
Adjusts and allans 111 concentrrc controls on color. as well as black-and·whrte sets. Makes two separate adiustments 
at the same t ime: outer shaft aligns outer control shaft, inner shalt aliens inner control shaft N•t Sl . 19 

Cat. #2595 NEW COLOR -TV GRID GROUNDING BOX. 
Essential for a rounding controlled grids of color tube to permit convereence and matri1 adjustments. Specral 
·insulation piercing .. terminals make application easy. Net $5. tD 

Cit. #2596 NEW WALSCO TV COLOR VIEWER. 
Balanced optical fllters speed accura te color phase and matrix adjustments on all color TV sets •• • withoul 
usine an oscilloscope. Net Sl.50 

ELECTRONICS MANUFACTURING COMPANY 
a Division of Textron, Inc. 

I 00 West Grun Strut, Rocllfonl. llllnols 

Western Division : 
32.25 Exposillon Place, Los Angeles 18. Calllomla 

In Canada : 
Alias Radio Corp .• Ltd •• 50 Wmgold Avenue. Toronto. Canada 

Cal 12589 

FREE! 
Special folder 

e:rpkiining how to use 
these new Color-TV tools . .. 

ask your jobber or write direct. 



BY ELECTRONIC SERVICING TECHNICAL STAFF 

Dear Sir: 
I have an intercom system in 

which the owner complains of hear­
ing strange voices. I listened to it 
and heard some audio that was prob­
ably a ham broadcasting. Somehow. 
he's getting into this intercom sys­
tem. What would you suggest to 

correct this condition? 
C.H. 
San Francisco, Cal. 

Interference of this rrpe is cnmmon 
in illtercom units and the easiest 
method of removing the rectified rf 
signals is to add a filter nel work in 
the grid of the first audio rube where 
it is probably being induced. The rf 
filter consists of a resistor anJ a con­
denser connected as shown in Fig. I. 
These added components should be 
installed as close ro the t ube socket 
as possible. By inserting the com­
ponents at this point in the system 
rhe interference is usually filt ereJ. 
This type of filtering is alM> useful 
iu correcting similar conditions m 
phonographs and P.A. sys1ems as 

/OK 

I •00 

ADDED/ I 

Fig. 1- A filter network can be added 
to suppress ex1ernal interference. 

well as radios and hearing aids. 

Dear Mr. Ansruerman: 
J have had trouble with a number 

of RCA chassis in which the hori­
zontal ourput transformers. linearity 
coils and other components in the 
deflection systems have burned om. 
l am presently working on a 
KCS81 chassis in which I am unable 
co obtain su!Iicieac width after re­
p] acing a burned linearity coil. I 
have substituted i:he high volta~e 
tr.insformer and ocher components 
and haven't been able to spread the 
p icture to the edges of lhe tube. All 
L1sual checks have been made such 
as the output and d3IDper tuhes. B 
plus voltages, condensers, etc. 

H.L. 
Miami. Fla. 

ln thcc;e receive.rs using Lhe air core 
tr:rnsformcr, it is important that the 
.:ircuit adiuMmcnts be correctly 
made. This is particul::trly true with 
respect to the horizontal linearity 
jlld drive adjustments, where im­
proper adjustment can possibly cause 
<iverheating and damage to the 
high voltage transformer and other 
romponents. 

ln making the necessary acljust­
rncms in rhc deflection circuit the 
width link is posiLioned in the 1uini· 
mum ,.,,·i<lt.h position and lhe \\ i<lth 
coil adjusted to the maximum coun­
ter-clockwise position. The drive 
control is then backed off about two 
turns &om tight clockwise. This p<>­
sition should be just about where rhe 
clri ve line disappears. 

In these receivers the horizontal 

linearity ·is adjusted with a 0-500 ma 

meter in series with .che horizontal 
ourpuc rube cathode resistor and 
ground. T he linearity coil is adjusted 
for minimum tube current which is 
.1bout 115 to 125 milliamperes. The 
width control is then placed in the 
position that will provide sufficient 
width to properly fill the screen. 

Under low line voltage conditions 
ic is possible that with the width 
link in the upper position as shown 
in Fig. 2 insufficient width will be 
obtained. The width link can be 
moved ro Lhe lower position which 
removes the width coil from the bor­
izomal output circuit and provides 
addicional width ro the picture. It is 
possible 1 hat iE the circuit component 
tolerances add up in the wrong direc­
Lion the width may be too narrow 
ancl O\'erhearing of the high voltage 
transformer a ncl other components 
may occur. In this event a condenser 
C:lll be shunted across the circuit as 
shown in Fig. 2. The value of this 
condenser can be from 18 to 33 mmf, 
6ll00 1•01t~. • • 

Fig. 2-Partial schematic showing 
horizontal output section of KCS81. 
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Mr. s~f ~aler: 

A PHIL 

• • • is like 
• station • 1n 

AN TENN 

a boost 
power! 

N ow, Philco brings you a complere line of qualiry 
antennas. These antennas were designed and engi­
neered to reproduce the best piaurc far our into rbe 

fringe whether receiving a piccure in black-and-whire 
or color. Field and Laboratory testS conducted under 
the most exacting conditions with acrual on-rhe-air 
programs give you the complcre assurance char you 
can seU Philco antennas and rocors wirb confidence in 
any TV area. See your local PHILCO DISTRIBUTOR 

for the full story on Philco qualiry anrennas and rotors. 

AP22 Rotor Control: Heavy ducy, 
long life automacic rocor with auto· 
matic finger-rip conrrol unit pro· 
viding dependable and fool-proof 
operation. Acu:iccive, scream-Lined 
cabinec with modern styling. 

AP22 Rotor: Wea.rher­
cesce<l and proven for 
loogservice-freelife. De­
signed by service·e.'tper­
ieoceden.gineers co bigb­
esr quality standards. 

ON YOUR CUSTOMER'S ROOF 

PHILCO CORPORATION • ACCESSORY DIVISION • PHILA. 34, PA. 
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INTRODUCTION TO TRANSISTOR THEORY 
tio11.1l ... urrent flow is in the ~ame J1-
rection ,1s hole How as sho'' n. 

T he remaining elem.em ~} mbol re· 
fcrs 10 the collecwr in borh (. I ) a 11 d 

(8). Ir consists merely o( ::i strnight 
line a~ show n. 

Actual Gain 
In a pre,ious paragraph we discus 

scd the theoretical gain of a crnnsistor 
amplifier wirhout raking into considera­
tion the externally connected oulpuc 
load resistance. F rom \'acuum tube 
theory we know that the outpul lo.1J 
is cffo:tively in ser ies with the intern:il 
oulpul resistance o( the tube. The 
same principle holds uue for transis­
tors. so thJt the total output resistance 
of the arcwt consisrs oi the internal 
ourpul resistance ot the uansisror m 
series with the output load res1~tancc. 
·1 he output signal in the collector cir· 
mil b clcvdop::d .icross these l\'<O series 
ci rcuit elements. Th1:rcf.orc, onl) a 
ponion of the theoretical volt:ige out­
put wi ll appear across the load rcsisior, 
R,. In typical emplifie.rs such as shown 
m Fig. 6, the output resistance of the 

( 
EMITTER 

~ 

INPUT 

IE 

1, 
I 

HOLE FLOW 0- -

le r 

[from page lSJ 

£MITTER COLLECTOR 
/ ....... ........ • ,::? 

Fig. 6-Typ ica l transistor circuit. 

Actua l g ain depends on size of R1 •• 

transistor may be 2 meg and the load 
resistor .1 meg. The theoretic;tl \'oltage 
gain is approximately 1.500, and the 
'oltagc gain across the load resistor ap­
proximalel) 150. 

PNP Transistor 
,\ P.VP junction transistor with the 

base common to both inpm auJ output 
circuits is shown in Fig. i . . \ s iu the 
caM: oi an N PN tr;111st~Wr the emirter 
to b.LSc bias is Ill a lorwarJ d in.:ction 
and the base Lo collector bias in a 
re"crse duection. 

+ 
{

COLLECTOR 
JUNCTION 

192 

) 
\ COLLECTOR 

BASE RL 
OUTPUT,.!' 

l e 

ELECTRON FLOW• ~ 

Fig. 7-Electron and hole flow for forward and reverse cur­

rents in o typica l common bose circuit using o PNP tronsistor. 
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The tornar<l 1..1rrii:r:. Lrom thc Pl 
to lhc \ · n:gion (01\'>l~t main!} ol holes . 
BcGtu~c ot Lhc high remwnce ol the 
b::i~e regiu11 only a ~mall number of 
forward carnc:r dectrons m:ikc their 
\\':I) iro111 l l.ie h,1,c region to the emit 
ler. T hc'>C two groups oi earners con· 
sulutc the torwMJ current I•, which 
1s ,ho\\ n .l!. an electron flow in the <li­
n:cuou oppo:.1t1: to the forward Row of 
holes. Thi~ i~ 111 .1ccordance with the 
pr111ciple ut hole fio,, being equivalent 
to :rn electron now in the opposite 
Jin::cuon. 

The mintirity carrieVi in the Pl-N 
section ('om1:.l of dectrons !Tom P 1 LO 

:\' :md hole~ t rum V lo PI. They sel 
u pa re\ er~ currc.nt II! opposmg the net 
torw;ml current I•. lloweYer. chis ef­
lcd 1' 11cglig1ble. 

• \ poruon ot lhc torwarJ hole Aow 
proceeds rhrough the base region to 
ground. and ~I' e~ rise to the ba:;c cur­
rent k T he rem.tinder ot the forwar<l 
hole Ao'" pruceed~ across the collector 
1u11rticm into I'2. T his tlow fin<l~ linlc 
oppusi1 inn in.rn11Uch ..i:. the :V-Pl unjt 
is conneded for re' c.:r~e bias therehy 
pcrm1Hing eJ\Y llo"' oi holes from N 
ro 1'1. \1Jmg thb hole Bow 1s the nor­
m.11 ~null re,crn; current in the X-P2 
junction constSting of minority holes 
flm\ mg trom .Y to P2 and electrons 
fio w111g From P2 to X. The net equiv:i· 
lent re\ crsc current ncross the collector 
junction is the negligible effect of 111~ 
plus tht. large nllmher of holes from N 
LO Pl. Oppc1~rng t h i~ net current 1s the 
,mall :ind negligible lur..,.ard current 
(due 10 rc\Cr\e bi.t\) across the col 
lcdc r 1unction. 

The net Oow of holes across rhe col­
lcc1or section gives rise to an output col­
lector current !, .. The ratio oE colleclor 
current change to emitter current 
change 1s ::ilpk1. As in an NPN com· 
mon ha~e circuit. :1 lpha varies between 
.91 and .99. anJ the impe<lance step-up 
is high. Therefore the ,oJtage gain in a 
cin:uii u~ing a P VP t ransistor is of the 
\.1me order as that using an N P:V 
tram1stor. 

f-rom till' toregoing. we see r.hat 
\ P\' .mJ P\'P uamistors ha\e com 
parable ~haranerisuc~. H owcYer, bc­
c:rnst. u( their greater rel a ti\ e case of 
m:inu ~.1clurc. Pi\'P transistors :ire in 
m uch greater m e than the N Pi\J rypes. 

(To be conrinm:d) 

SI 



WORKBENCH 
[from page 46] 

tude varies with the strength of che in­
coming signal. Since Lhc amplitude of 
the c:llhode pulse is set at a constant 
\':Jlue, the :imphtude of the plate signal 
is directly related to the Mrengtb of the 
incoming signal. Thus the output of 
V109B, the age g:itc, is directly re­
lated Lo the: strength of rhc incoming 
signal. T his signal at \'2U9B's pl:itc is 
applied to the cathode of V2CHB, 1 

2 

6AL). and rectified. The negative age 

voltage produced at its plate 1s applied 
to the grids of the Jim anc.I second 
video if amplifiers and to the rf ampli­
fiers in the tuner. For dcl:ty purposes 
a posit ive \'Oltage is applied to the 
cathode of \ '2048, the age rectifier. 
l le re the \\'J\ cform was correct. A 
waveform ch"k was next made at pin 
3 of V209A. H erc the waveform was 
also correct. Next a waveform check 
was made at pin 6 of V209B. Here no 
\\ aveform appeared :on the scope at 
all. This, therefore, was a stage with 
trouble. A waveform check was ne..xc 
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Ask " The Man on the Roof" why he prefers 

~;{};,a ,7[! 

How valuable is a Serviceman's time? 5f a minute? 
. . . 7i: a minute? .•. 10t a minute? 

South River's New Ratchet Type Chimney 

1. Encircle chimney with 
banding and thread 
through slotted sbart. 

Mount Saves 10 Minutes 
Per Installation! 
It's the fastest, simplest, most convenient 
ever monufoctured! 
Mounting Is factory assembled with band at­
tached. No assembly of eycbolts. bandmg, band· 
Ing Clips, nuts, etc., Is necessary for chimney 
mountlng. 

South IUver's New Ratchet Type 
Chimney Mount is 8 WAYS BETTER: 

1. Heavy gauge steel constructlon. 
2. Banding naturally unwinds !or easy mounting. 

l'o troublesome watchsprlnir errecr? 
3. Embossed and welded ror extra rigidity 

and strengt.h I 
4. Ratchet or aircraft type aluminum. forged 

and heat-treated for maximum toughness and 
strength. 

s. Fine ratchet; teeth Insure positive tlg.htening 
o1 banding. 

6. Banding Is factory assembled to mounting. 
7. Zinc plat.ed, golden lrldlte !ln.lsb. 
a. Available with galvanl.zed bandlng (Model RT) 

or stainless steel bandtny (Model RT-ST). 

RATCRllT 

GUY WIRE 
TJGUTENER 

WGll STRENGTH 
ALUMIXU~l GUY 
CABLE, W OUL Y 
CORROSIO~ 
RESISTANT 

Special 565 Alclad 
Eliminates turn­
buckles! Fastensto 
wall or rool with 
screws. Extra i;pace 

between tightening shatc and base per­
mits largo tightening capacity. Same­
sturdy construction as ratchet cbim· 
ney mount. 

alloy. 7 strands, 17 
gauge specially tempered and normal­
ized. Special tight weave. WW not 
rust or stain. Specl!lcally for guying 
use. Breaking strength: approx. 500 
lbs. pull. Boxed In 100 ft. coils or 
ten 100 !t. co!IB, Interconnected, 1000 
ft. to box. 

~-r.d -?2~A .... " METAL PRODUCTS CO., INC. 
~"-/ ~ South River, New Jersey 

PIONllM MANUIACTUR!I Al<O OUllUHOIH~ PIOOUCEI Of 1111 flNlll UN! Of ANllNNA MO~NllNG ACCUIOIJll 

made al ptn 'l of \"209B. This wa\e· 
form was correct. The \olLmctcr was 
ncxr ~ct up and a voltage men~uremcnt 
wa~ Laken al the plate or V2tl9B. pin 
6. Herc the \'Oltage was a bit high. 
,\ pparently there was plate voltage and 
there was a c.1tho<le pulse yet no output 
appeared at the p l.1te of V20913. A volt­
age reading was 11ext laken .tt the grid 
of V209B, pin 7. The meter read zero 
volts instead of :ibout plus ill ,·oils. A 
re~iSlance mea)uremcut \\as then La ken 
from pin 7 oi V2011ll to ground. J\ 
study o( the schematic shows Lltat l'his 
resistance should uc about 2 meg~. The 
merer re:id only 10,000 ohms. After 
glancing at the diagram cipacitor CZJ9 
was clipped off :IL the ground side and 
was found to be completely shorted. 
(Zero ohms). C2L9 was then rcplaccc.l 
with a new .033 mf condenser. The re­
ceiver was turned on. and now func­
tioned properly. With C219 shorted to 
ground, V209B was always cutoff and 
rhus no negative uge voltage ::ippeared 
•ll the plate of V20-!B, 6AL5. • • 

PHOTOELECTRIC CONTROLS 
[from puge 21] 

uf the object which Jctivates the control. 
They nia) be equipped with either a 
fixed or .1djmt.1hle lens. For use with 
intruder alarms, .tn infra-red or ''black 
light" source is used so that the beam 
will be im is1ble to the oakc:d c.:ye. T oo 
grca1 a light intensity will shorten the 
life of the phototube and too little 

Typical photoelectric control unit 

with the "electric eye" visible. 
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will cause improper operation. Jn all 
cases. the rccom mendaLions of the man­
ufacturer should be followed when se­
lecting a unit for a particular applica­
tion. 

.\ typical unit. rhe .\utotron type 
Ll.-\R. is equipped \\;Lh a relJ} which 
can be used to sound an alarm or to stop 
a machine \\hen the lamp hurns out. 

Autotron photoelectric control unit, 

L 1 AR is pictured above. 

Servicing Considerations 

Sen icin)? photoclccrric control c4uip­
menr will present no unusual tech nical 
problems. 1.:imp :md Lube f.1i lurcs will 
:tccount for mo>I of the trouble. Other 
i:omponenL' mav break down. hut good 
cumrnl·rcial t:l]Uipmc:.nt is dc\1gnccl for 
conlinuous opcr.1tion aa<l a wide mar­
gin or safel) i, pro\'idetl for in lhe sek'C 
tion ot pans. It is important to keep 
rd.ty contads .rnd tuhe p111s ;rnd ~ockcrs 
dean. Lencc, on la;!hr sources and con­
trol units should be cle:mecl often 
enough co prevent an accurnul:ition of 
dust from c:lllsing erratic operation. 
The focus ad1u)tmenl of lcn,es should 
he checked pericxlicall> . \YllCn replacing 
the light source lamps, me the type 
specified hy the manufacturer as the 
intensity and the color of the light from 
the wrong type of lamp may cause im­
proper operation o{ the control unit. 
Llmps and tubes must be firmly seated 
an their sockecs and all screw terminal 
connections kept tight against fo dure 
caused by \•ibr::ttion. 

The most important point of any 
tndustnal electronic sen ictn~ is getting 
the equipment hack in \\Orking order 
a~ quickly as possible. A supply of 
!:imps, tubes nn<l other components 
~hould he kept in stock so th.it any 
breakdown can be t.1ken care of 
prompt!). If you (ell rhc eq111pmcnr of 
onll· one m.111ul:1durer. 1t \\tll not be 
<l1fficult LO keep an :ideq11:1tc supply of 
parts on h.1nd. • • 
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PHILCO 1957 
Urom page 18] 

magnHu<le on Lhc CRT grid to produce 
7ero beam current. 

The first anode \'Oltage of the picture 
tube employed in the 7L70 cha~)i~ se­
ries has been increased hy approximate­
ly 50% over that o( the :werage tele­
\'ision recei\'er. Thus, the a\ ailahle 
video drive has been raised hy a cor­
responding percentage thus establishing 
one of the requirements for the video 
amplifier. 

Range Switch 

. \ three-position r:inge switch b fea­
tured in the 7Li0 chassis st'.rics, for 
strong-. normal or we.1k signal lcvcb. 
The )\\itch, in rnrious posiriom. aller~ 
the age and age del.ly circuits h) ch.mg­
ing the resistor di\'ider network. Thu~ 
uge range can be e-<tc11ded for weak or 
(lrong 5ignal bel\ (or a<ljustec.l to 
norm:il sigm1l leveb) beyond the range 
oi the a\erage age ~)'~Lem. 

\ ~cconc.l function ot the range ~witch 
1.s to :i<liust the hi:is level o{ the noi(c in-

CONTAINS 14 DIFFERENT TYPES . 
This hondy G·C sompler kil holds o complete selection for 
every service opplicolion. Contains 2-oz. botlles of Service, 
Pli-0-Bond, Acrylic, Plostic, Bakelite, Vinylite, Grille Cloth, 
Model, Wood, Rubber-to-Metol, Electricol-&-Resistor, Neo· · 
prene, Lobel ond Vinyl Cements. Specially priced lhis monlh 
... buy now ond sove! 

No. 345 KIT $59 7 Special This Month Only DEALER NET 

SEE YOUR G-C JOBBER NOW! 
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There 
• IS a 
faster 
way 

to SPEED SERVICING! 
Time ts money to servicemen. Thou· 
sonds of servicemen who hove bought 
Vol. I VSSS report that II Is a time· 
saver which helps them pinpoint their 
trouble-shooting 10 they con Htrvice 
sets more efficiently. 

A compilation of specific re­
ceiver service repairs, "bugs," 
chronic troubles, field circuil 
changes, manufacturers' pro­
duction revisions, etc. The com· 
pilation enables the service tech­
nician to pinpoint what ls wrong 
with any given TV set a nd to car· 
red the fault in the shortest pos­
sible time. 

Video Speed Service Systems is guarctnteed to simplify servicing all 
TV sets. Contains over 600 service items representing over 2500 of the 
mo9t serviced TV models now in use. Over 25 different manufacturers' 
lines are covered. 

, ----------- CUT OUT AND MAIL ·- ----------, 

I COWAN PUBLISHING CORP., 300 WEST 43rd STREET, NEW YORK 36, N. Y. I 
I I 

Pleau send me postpaid Video Speed ~rvlcing Systams I 
Vol. 1 in O Paper Bound Edit ion for 52.95 
Vot 1 In O HaJ'd Cower Ring-Binder Ed ition f0< S4.9S 
Vol. 2 in O Pap"' Bound Edition for 52.95 

My Ch Kie for S ••••••••••..•••• Is Hclond. 

Name 

Addreu 

I 
I 
I 
I 
I 
I 
I 
I 
I 

City ... Zone . • - _ , .. . Stale .. - .. ........ ............... . .. .............. -... I ___________________________________ J 
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vener 10 compens..1te for signal level 
ch:inge~. Wc.1k signals m:i} not p:rmiL 
Lhe im·crtcr Lo pass and in\·ert enough 
of Lhe noise pu.hes abo\'e sync cip level 
ior elTcc11ve cancellation. On strong sig­
nnh Lhcre i~ danger that a portion of 
the sym rips might be passed ::ind in 
verrcrl. The range switch atl1um the 
noise i nvcner bias to the proper opcr:H· 
ing level for the signal stre.ngrh a\·::ti l 
able. 

Sweep Circuits 

T he o\cillator p.111el contains. in aJ 
Jition to the ~., n.: separator. the \ertical 
.ll\J horizo11t.il osciU,1tors :iml Lhe ph:ise 
rnmpan:r ~tagc. Hoth oscillators :ire 
c;ithoJc (Oupletl muluvibr:iror types. 
Tht I rct1uenl y of the horizonrnl o~cil -
1.nor i~ controlled by a corl\'ention:i l 
duo J1()(I:: phase comparer stage. BoLh 
the veruc:il anJ horizonrnl output 
stal.!eS .ire mounteJ on the main i:hassis 
feeJmg their respecti\'c deHection cir· 
cuib. \ \·crtic.11 retrace suppr:~~1on 

cir.:u.it 1~ connected (rom one siJe of the 
'erucal ou1p11t transformer to the c:nh­
ode oi Lhe CRT. 

Power Supply- 7L70 Series 
The low-voltage power supplv is :l 

;ransformcr l\ pc. wirh full W:l\'e recu 
tication . . \ 12 mil center t:ipped wind­
.ng 1s pro,i<lcd on the tr.ln)formcr. sup 
plying 6 ,·olts for tu he ii laments ;rnJ 12 
\'alts for the ~tt'pper motor of the .1uto· 
m.llic tuning 'YMcm. The 1.:entcr tap of 
thl:'. tr:insformer ~ccondary winding con­
t:iim a .7 .1mpere slo-blo fuse which i• 
phy'tically mounte<l on Lhe rear of the 
cha~~is for easy access. 

General Servicing Procedures 

The u•c of printed-wire p:incls in 
all cha~~1s series gre:idy improves the 
scr\'1ccab1lity. ,\round the outer e<lgcs 
ot rhc pnnds are localed a number of 
tie lugs used for B-plus connecLions. 
fil:11nent connections. agr, hiJs, coup· 
ling llCtwecn sta~es, etc. Thus a con­
siJer:ihle number o{ test points arc 
re:i<lily :wailahle, making it u.nncccs· 
~:in. 111 .1 numher oi cases. for the 
~cr\'icc techn1ci:to to remO\·e Lhe cha~~1s. 
This also applies to the replaccmenl ot 
m.111v ol the romponems. The uc lugs 
arc ideal test points for ohmmeter. \Oft· 

lllercr and oscillo~cope checks of the 
,·arious circuits. Further. hec:iuse uf the 
manner in ,V:hich components arc 
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mounted on printed-wire panels an<l 
thL fact that Lhc component side of the 
panels arc. in many instances. Jcccssible 
from rhe cahinct rear, a host of in<li­
,;dual c:omponcnt test points are J\'aila­
ble to rhc service technician. 

With the exception of width and 
focus, two of the lca.sl needed controls, 
all of the remaining service conrrols nre 
.1ccessihle from the fronr of Lhe re­
ceiver. \d1 ustmenrs c:in easily be per­
formc<l while viewing the face of the 
picture tuhe and the need for service 
mirrors :in<l srands is eliminated. T he 

MICROWAVES 
ffrom pugt: 171 

,hJing the unit out for c:isy nccess1-
biln~ ro parts. Sec Figs 1 and J. 

Repairs ma<le after a S)Stcm fails 
consrirmcs emergency maintenance. 
T hesL repairs must be made promptly 
to reJuc:c outage time. For the service 
tnJn this mcam .in interruption of his 
routine maintenance amt a possible 
interruption of h1~ home and social life. 
To help in sudi rep:iirs, a well kept 
~talion log 1s au invaluable aso;e t. llc 
suits ol emergency tests can be quickly 
comp.uetl wnh tests made pre\ 1ously. 
The 'en ice m:in can rhus trace the 
rrouhlc yu1ckl) to the fault}' unit. 

The reclucLion ot tubes in Qu:1<ln· 
ph,1sc 1s one of lls most anracti\ c fea 
turc~. For one \Oice channel there .He 
lt:ss than '! tubes in G.F.'s Q11aJri· 
ph.1,c. fhi' i:uts inventory costs for 
~toi:k1ng these items to a minimum. 
. \not her .lit raclivc ieature in vol "mg 
cons1<lcr;1hlc ~anngs to the sen•ice com 
pJny 1~ that oi setung levels. The 
testing. a<ljusung. and rep:i1r of :111 en 
tire srarion c:in usuall) b:: done by one 
1ech111c1an. 

Path Margin Check 

As Lhc ~en ice man Jcquires expert· 
ence in scn·icing Lhe mkrowave sys 
tem. he will rely on certain checks and 
Lcsts to inform him rapidly where a 
fault is developing. One of these checks 
to a~ccnam the condition of an r/ p:ith 
hetwccn two adpcem stntions is a p:ith 
margin check. In the past. this was 
done hv opening the co:ixial ohlc to 
the receiver and inserting a loss\ line 
calibrated for ,1 certain numher o( db 
lo~s. f\t the jloi11t "hl·re the signal i11 
the rcn:iver w.1~ losl in the nol\e, 1he 
number of db loss inserteJ into Lhc 111-
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controls on the from o[ the recei\·crs are 
the 'olume-ol1-0n, \'ertical ltncant) and 
brightness (tandem control), height 
.mcl \crUcal hold (t.anJcm control), 
auxiliary horizontal hold :ind horizontal 
hold ( r..111dem control). contrast. ch:m­
nel selector and fine tuning an<l (7L71J 
se ries only) the r::inge switch. The cen­
ter sha ft on some of the tandem con­
trols is recessed and , lonc.:d for ~- rew 
driver adiustment. Controls requiring 
screw driver adjustment :tre the vertical 
linearity, height an<l atmliar) horizon­
ul hold . 

Serv1ccab1lity of the J 957 Philco chas­
m is funhcr facil1tatecl by I.he use of 

connecting pins or plugs for the lead~ 
from the ('R l .ind the speaker to Lhe 
chassi~. Remmal o[ the chassis, CRT 

J.nd spe:iker does not require the use uf 
:1 solJcring iron. On the 7L40 and 7L70 
series ch.usis, the front cscurcheon plale 

must be r<'lll<l\'ed for chassis rcmO\':t I. 
Remo\'al of 1he picwre tube as~cmhly 

requires rcmo' al of tht' fotir mounting 
nut~ \\ h1ch secure the picture tube 
frame to chc cabinet front. • • 

Which of these salaries 
most like yours? • 15 

or $128 
per week per week 

As a result of a survey of men now employed in electronics, we have found 
that technicians wilh FCC commercial licenses predominantly earn more 

than those without. 

The surve y shows that over 49% of those who answered and hove their 
FCC licenses earn over $125 per week. We con help you gel lhe knowl­
edge necessory for the FCC license. Moil the coupon today. 

Men with Technical Know-how earn 
17 o/a more salary in these fields 

v Two-way radio 
"' Microwave relay 
"' Home electronics 
"' Industrial electronics 
"' Radar 

---------
CUVELAND INSTITUTE OF RADIO ELECTRONICS 
Dl!Sll SD-6 , 4900 Euclid Bld9 .. C levctland l. Ohio 

Plcoso rush the Free booklets to 

Name 

Address 

City 

Accrediled by lht No tional Home Stut:y Council 
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put of the receiver was the path margin 
(or, if you prder, fade margin). This 
check tests the condition of the equip­
ment at the two stations. The lossy 
line required to degr.i<le the ~ign.1! to 
the recei,er threshold is an inJication 
or the performance o( the transmitter 
at the opposite en<l a ncl the receiver 
where the measurements arc made and 
the path condition. These readings, 
however. demand good propagation 
conditions. an<l the ser\'icc personnel 
making such measurements must be 
~urc that !>C\eral other conditiom :ire 
met hcfore the lack of ;1Jcqu:nc mar-

gins are :iurihutcd to equipment de­
grad:ition. Clippin~ level!> mmt be cor­
rect and a\erage propag,H100 con<li­
tioru must exist hcforc the equipment 
is suspect. .\ s the servtec pcr~onnel be­
comes mnrc experienced m ascert:tin­
ing these conditions, the path margin 
becomes a ,·a luahle rool. 

The me~hod summ:inly described 
above has one cfo:1<h:intagc, natndy 
that the system ser\'ice i!> intt>rruptcd to 
insert and remo,·e the :mcnuator. On 
the new rccei\er sold with Quadri­
phase. a \'ari;1hle .lllenu.nor b built in­
to this unit. Thi~ .menuator is on a 

FLEETCOM Sr. 
MOOR a00-612 SERIES 
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The FlEETCOM Sr. is rugged, compact, 

univorsol 6/ 12, VHF-FM 

two-way mobile com· 

munie:ation.s equipment 

for the Public Safety. 

lndu~triol, land Transportation 

ond other radio services. 

COMCO"S 17 yeon uperience in 
doiign leodrrihip and production 
"Jc.now.how" U engineered ond buih 

Into every FLEETCOM S.. unit. 

SS Woll• output in low bond 

front or reor mount& 

c~ size 14"x13l'J''•6", 

Maximum output with minimum 

ba11ery drain, 

UlllYUSAU ldmttr -•-l• r. ~ 
• 12 .... 'P••tiM. 

<O.,lnt! , _., t• ""t.a- -' --QUA.UTT! hu,flH•I 1n lH .,-ic:e ·-

hin~e .ind has a calibrated sc:1le. The 
point Jt "hich the signal ( pube) dis­
.1 ppe.ir:> i' then readi I y rea<l from the 
l.1lihratcd ~".tic and a long in1errup­
L1u11 is avoide<l. '>uc.:h measun:ments <lu 
nol pinpomt a i.iulty piece or eqmp· 
111Cnt. h11t they do show uhe neeJ for 
rurLher checks of the craosmitter, rhe 
l r:111s111issio11 lines and antennae at both 
ends. :md the receiYer. Thev indicate 
tlw rchti\c condition of ;i 'r:nh and. 
a~ ~u.:h, .ire Jn imaluable .1i<l to ~en·­

i,· in,.:. The tlata ~houl<l be recorded 
along '' nh the other tests :md meas 
un:rncnt' for rlady reference~. 

Keeping Records 

Since tnlby's equipment is JesigneJ 
lur long u11aurnc.lcd operntion, routine 
scr\'1c i11g requires Ll1e use of :iceur­
atcl~ kept re.:ords. The sen ice super 
Yi,or c.m utilize these record, !Cl pre 
Jin 1hc or<lering of sp:irc stocks. In 
:1ddi1ion, thcv point the \\ay for po~ 
~ihlt> in.;rca~~ in payment for scn·1ce 
.1s the sy~tem :igc~ an<l <lt>mands more 
p.1rt~ .111J ~crvicc 111ne .• \ ccounting for 
'>p:ire parts can l~ done by wonl of 
mouth or h)' records, bur some system 
for on.lcring spare parts should be 
incorporated 11Ho the maintenance 
procedure\. 

Preventive Maintenance 
<\c.n Kin~ the tn1crow:l\e sy~1em re 

l1u1res r.1p1d m.1intenance <luring com­
plete '1at1on failure. Such :i failure 1s 
.1lmo~t im.1riahly c:iused by a failure 
of the 60 cyde power mains. T o in­
cre:i~c the rcliahiliry of microwa\'e dur­
ing :t<h-crsc we:ithcr conditions. micro­
wa,·e sc:itions :ire usually supplied with 
emeri~encv power units. These units :ire 
,un<ling bv during the periods tha1 
commercial power is a\'ailahlc. When 
the commerci,11 power fails. a relay 
di~connect~ the regular power main~. 
turns on the emergency power and 
connec.:c~ th1:. emergency power to che 
microwave racks. This :idcfoionnl fea­
ture h:is m:ide microwave communi­
cations one of the most reliable means 
of trJn~mitting intelligence in use to­
Jav. 

t.Ltintenan'e procedures ~hould be 
designed to keep circuit inrerruptions 
to ;i minimum. If stand-by equipment 
i, av.11lahlc. the filaments of the st:ind­
lw e<1111pmi:nt can he w:inned up so 
th:tt S\\'Ltching won'r interrupt the 
st:n i(C~ of rhc system. 

The reliability of the system then 
hinges on an import:rnt item, namely 
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the m:iimennncc of the system, or more 
~pec1ficially, the maintenance person­
nel and their approach to routine:: ur 
pre,·cm1ve mamtcn.mce. T o the ~erv­

iceman who 10 the pasL has sen i.·ed 
any ot rhe m.u1y types of dcCLronic 
equiprnem. Lhe concept ot prc\·cnli\e 
mnintennnee may be new. ln comrasl 
to servicing ;1 unit after a failure has 
occurreJ. he must now rely on his 
routine maintenance to alert him to .1 

possible failure .111d take the nece~SJI") 
steps Lo pre\·cnt it. Time is \:tluablc 
when J ~cn·ice contract ha~ penJh) 
cbu~e~ for 'YStcm or p;irti.il 'Y'tc:m 
f:ulure. Su1:h pre,·enll\'e mainten:ince 
then becomes a m..itter of having thl 
avaibblt: man power and the nece~sar) 
test eq11ip111em nlong wirb a suppl) 
o( spare parts. 

.\~ an example. one company 1s 
presently en~:1gcd in servicing a seven 
scation micrO\\':l\e sv~tem. 168 miks 
in length. Fi"c of ;he sc\·en stations 
ha,e t•hf and mobile ser\'ice .. \t this 
time. there are O\er 68 mohiles to 
sen·ice .111J the aJJiuon of 40 more 
are planne<l 111 the m.-ar iuturc. Two of 
vhe microwa\'c: sites :ire multiplcxc:J 
repeaters with .iuc.lio <l.rops for the two 
ch.111ncls of the vhf :i nd one ser\'ice 
cha nnel. The sen ices available on this 
sy~tcm ;ire: 

1. Exten<lecl CO\er:t!!e of chi: two i/1/ 
signal!> uti.li2ing the microw:I\ e 
channel!> to pipe tbc audio por­
tion of the t•hf signal to the mo­
bile receivers beyond the range ol 
any one transmitter. 

2. A microwa\'e teletype channel 

1. A mainte1unce sen•ice channel 

4. Four pri\'ate phone channd~ 
uti lizing switchhoard completed 
with an inter-building di,1ling 
wstem l"ICtwcen the m.un hu1ld­
ings. 

'>. \ f.tuh d1:1nnel to ;1lert m:1intcn­
.111cc:: per,onnd of .1 station ming 
the st.111d hy equipment. 

Thi~ ,ystem ha.s becu maintained for 
approximately .1 year with all main­
tenance being furnished by an outside 
senicc company. The many problems 
of scn·icing and m:imtaining this com­
plex microwave S) stem has shown that 
alert and enterprising sen ice personnel 
can h,rndlc the many dem:in<ls of such 
:1 system profit<tbly and with a mini· 
mum Lraining pcrio<l. 

The three men cngage<l in mainten­
.mce have had no previous training in 
m icrowave systems scr\'icing. ·n1c in 
stallation perioo was utilized for traiu 
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FREE by subscribing to ELECTRONIC SERVICING 

now on this special order form you will get FREE! 

96 PAGE TV SCHEMATIC PACKET 
FREE 

r ou get 16 more pages of new schematics In every Issue 

E"ery issue of ELECTRONIC SERVICING oow carries 16 pages of new TV schcnutics. 
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is crystal dear anJ accur.11e - ( prepared by John F. Rider) - ra dy for immediate 
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forms, Operating Voltages, Tube location G uide, Es5en1ial Parts Numbers, etc. 

In addition you' ll g et 4 more new pages of 

VIDEO SPEED SERVICING SYSTEMS Data Sheets in each issue 

HURRY • .• HURRY ..• This Special Offer Good Only 

While The Present Supply of Schematic Packets Last 

- - -TEAR OFF - MAIL TODAY - GET YOUR FRU 91>-PAGE TV SCHEMATIC PACKET Fan- - -
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I OW£ IT A LL TO TJ..1£ 

RE COTON 
II DEAL~ 01= Tl-/£ VEAR. CLUB " 

Quick, Easy Access to Your 
MINIATURE CHASSIS 
With XCELITE'S 
Handy Pocket 
NUTDRIVERS ! 

Today' s Increasing Miniaturiza t ion 
prompted XCELITE to bring you these S11pe1-
Hondy Pocket Nutdrivers with the convcnoont 
pocket chp. 

You'll want to keep all four of these "iust-righ t­
hcx-siio" XCELITE Pocket Nutdriven cllppod 
in your shirt or coa t pocket. T hey're ldool to 
rcoch those "hard-to-gtt-o t" places ln tho new 
miniolure and sub-minia ture sets. 

Fact os, XCEUTE Pocket Nurdrivc" ore just like 
oil the other quality hand tools on the linc­
XCELITE scrcwcliivl!rt, regular nutdrivcrs, pllcrs, 

XCELITE, INCORPORATED 

Dept. R 
ORCHARD PARK, N. Y. 

In Cona<:o-Chorles W. Pointon. ltd, 
6 Alcina Ave., Toronto, On t. 

Available in 
XCHITE 
POCKET 

NUTDRJVW 
your four most­

needl!d si1e.s: ':•"# 
1:.••, 5 / 16" and 'ti" Hex_ 

reamers, ad1ustoblc wrenches, kots. All XCll.tTE 
tools ore precision-mod<' ts1K'C1ally for profes­
siona l Ra dio, TV, Ho-Fi and Electronocs Service­
men. Rt>member. XCELIT E alwa ys brings you 
the finest tools f irs t [ 

C a ll or See Your Dealer Toda y! 

Order al l four of these tlme·sa•lng, work-saving 
XCEUTE Pocket Nutdrivots. And, while you're 
at ot, check your needs and order oll the 
XC£LI TE Tools that will help you do your job 
better, quiclter, more profitably' 

ing on Lhe equipment, cuuing rhe 
c.1m and lc:ngLh of training Lo ,1 mini­
mum. 

,\~ in .my c:nLcrpri~e. 1hL i111ti.111\C 
~ind hard work rc:l1uircd in aJjusung 
Lo a new chJllcnge has paid ofT in sef\-
1cc 10 the customer ancl profits to lhe 
~en ice company. • • 

PHASE INVERTERS 
LJrom page 11] 

pro\ides no actual gain (the hea'y de­
J{eneration in the calhocle circuit resulrs 
in g:iin figures of up to 0.9-:th\ ay~ less 
than uni Ly) it musL be remembered 
that only one Lriocle section is being 
u~cJ instead of 1wo. 

DC Coupled Phase Splitters 

Typical of Lhe phase splitter circuiLs 
so common in lu Ii amplifiers 1s 1he 
circu1l of 1he Fairchild ~(odd 275 Pow­
er ampufier. :\ partial scbemacic o[ the 
phase splttter portion of the circuit is 
!>hown in Fig. 3 R3 and R4 in this 
J1agr:im are immediately identified as 
the "maLched pair" which comprise the 
cathoc..le and plate load impcc..l.tnces. 
There is, howe\•er, one important differ­
ence between this circuit and the one 
di!>cussed above. In the circuit of Fig. 1, 
the grid rcsislor is not returned LO 
ground but rather to the junction of 
NJ and R-1. This was done co provide 
proper de bias for the triocle. The cnch­
odc volrage in the phase splitter shown 
in Fig. 2 is about 100 voles positive 
with respect to ground, because of the 
high \'a lue of R> plus R-1. If the grid 
were reLUrncd directly to ground the 
rube wo1ilc..I Lend to "cut itsell oil" with 
such high cathode voltage. By reLUrning 
the grid LO :i point wbose positi\•e po­
tenti3l 1s just a few volts lotl'er than 
the c3tho<le, proper de operating po-

Cl ,._, 

,., 
"'" '" 

•oo voe 

Cl 
1 $•/ 

Fig . 3 - Phose sp litter circuit used in 

lhe Fairchild 275 Amp. 
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temials arc pro,ided for norm3l triode 
conduction. :--:ow consider the circuit 
of Fig. 1. The iint half of the 12AV7 
tube .1..:u .is .1 rnlt.1gc 3mplifier, simibr 
Lo 1hose dtscu~sed in the previous in 
stallment ol Lhis series. RI and CJ :ict 
as 3 ph.1sc correcting network, e.ffectivc. 
ly rolling off supersonic response 3n<l 
prcvenl ing spurious oscill3Lions. The 
main pla1e load resistance, R2, is 3r­
r:tnj.!c<l so th.it the actual plate volwge 
1s 90 volts. The second half of Lhe 
12. \ \'i Lube dr.1.ws 3pproximatel} 255 
milliamperes of current. which c:mses 
a \Oltage drop of about 97 volts from 
ground Lo cathode, across the 43K re­
sisLor R4. Thus, the plate volt3ge of the 
tirst triode is 7 volts less posiLive ch:in 
the second cathode voltage and there 
is no reason in the world why the 
first pla1c c3nnoL be connected dirccdy 
ro the second grid, :Uforcling 3 net grid 
to cathode bias of about seven volrs and, 
more imponanr, eliminating a costly 
blocking coupling capacitor as well a~ 
two add1Lional resistors. Then, too the 

,,, 

Fig. 4- Portiol schematic of the 
Bogen 00-70 amplifier. 

fewer coupling capacitors present in 
an amplifier h:H·ing overall ncg:iti\'c 
feedback, the less uouble will be en 
coumcred in connection with low fre· 
qucncy ph3se shift from ouLpuL LO in­
put. 

Another DC Coupled Phase Splitter 
Still :inother variation on this theme 

is illusLrated in the circuiL 0£ the Bogen 
Model DO 70 power amplifier. A par­
tial schematic of the pha:.e spliuer cir­
cuit and voh.age amplifying sc:cLion is 
shown in Fig. 4. The phase splitter sec­
tion consisLs o( the triode secuon of a 
6U8, tn which the Erst pentode section 
serves Js the voltage amplifier prior to 
phase inversion. RJ and R8 are im­
mediately identifiable as the plate nnd 
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c;Hhode lo:ic..I impedances of lhe phase 
,pliLter, huL one dilTerencc is al(o ap­
p.1rcnt between this C1rcui1 and the pre 
~ iom one. \\'hik the pl.n1. load i~ !OOK. 
Lhc :ippJrcnt cathoJc resistance 1s 150K 
( R8). h would appear ar lirst glance. 
then, that rhe signals dcn:lopeJ across 
each i:oulJ nor he equ:il in amplitude. a 
rnm.liuon which must he met in all 

'''"'" 

Fig . 5-Cathode coup led phose in­

verter used by Mcintosh. 

phase im'erter circuits. Actually, there 
is a parallel load in the c.1thode c1rcutL 
consisting of R6 ( 390 K). C3 in parallel 
with R 5 (effectively a short circuit at 
all but the lowest frequencies, :it which 
Lime this network .1cts 3S a pb3se cor­
rcctin!! feedrock path) .inJ C4, which 
is aho an cqujvalent shon cirwit at 
audio frequencies. Thus, Lhc true wth­
ode load impedance is 390K in p:irallcl 
with 150K. or 3 linle over IOSK. which, 
within tolerance of componenLs, is close 
enough to the plate load of l IOK to be 
consic..lerec..I equal. 

Cathode Coupled Phase Inverters 

. \ seldom used but very excellent 
phase imener circuiL is Lhe cathode 
coupled type, represenLed by Lhe Me­
l ntosh Laboratory Model MC 30 power 
amplifier. A paroal schematic is showu 
in hg. 5 and it can be seen that this 
circuit utilizes two triodes, wiLh a com­
mon cathode resistor. The signal is fed 
to the first grid of the pair in Lhe usual 
manner of triode hook-up, but the 
second grid is by-passed Lo ground. As 
a result. the second triode is effectivcl) 
a grounded grid swge, wnh signal in­
jected at the cathode. Such a configura­
uon results io no phase re\ersal. Thus, 
the first triode inverts the phase, the 
second Joes not and both amplify equal­
lv. J\ further advantage of this circuit 
is the fact that the common cathocle 
.h:ts to autom:iLically balance Lhe two 

TV sets are designed co operate beSt 
when voltage holds closely to I I S-1 17 
voles. O verloaded suppl y linl'li (the 
p ower ind ust r ies g reatest p roblem) 
may resuil in a voltage drop of 10 to 
15~ ac certain Lim!!s of da). Usua lly 
the TV :M:t wiJI function in a fashion 
under such low 'olrnge conditions but 
with a great ~train on it~ compooeocs . 
For example; narrowing of picrure, 
oucpur stage cube life shortened, fre· 
queot burn-out of filaments. fuzzy fo­
cus ha'e beea t raced co lack of proper 
voltage. 
These conditions can be corrected with 
.m Acme Electric T -8394M Voltage 
Adjuscor. Simply plug-in to convenient 
oudet. Plug-in television sec coed inco 
female recepmcl<: huilt into ad juscor. 
Voltm<: tcr ind icates ou tput volmKe. 
If voltage is incorrect turn regulating 
control until proper voltag., is reached 
for best performance. Volcage range 
95 co 125 \Ol ts. Tell your suppl y 
dealer )'OU wane cbe Acme Elecuic 
T-8394M. No other so compact, prac· 
ticaJ. ioexpensh•e. 

A C M E ELECTRIC C OR PO RATIO N 
469 WATU STiUET CUBA, NEW YORK 
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r•• :..---------• I NOW ••• Check Vibrators I 
In ANY Tube Checker I 
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I • Merely plu& Into any tube I 
I checker. Set for &AX4 I 

(or 6SH7) for 6 Volt Ylbr~ · 

I tm and 12AX4 lor 12SH7) I 
for 12 Volt Vibrators. $ 75 I • Two lamps viewed lllrough ONLY 2 I 

top of adaptor indicate 

I whethr or ut Vibrator DEAi.ER NET I 
needs replacing. • Rugged - Made of steel. 

I • Replacuble but unbreakable ;!51 indicating I 
umps. • Operates uslly willl Sencore LC2 Lukaie 

I Checker. • Complete l•structioas I 

-

screened on P'OP'uu 11 
I frut. SEHCOl!t I 
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171 OHICIAL ID. ADDISON, Ill . ' Vlbra· Daptor ·------------· 

KEEP AHEAD 
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signals with respect LO each other. 

Checking Phase Inverter Circuits 
By far the best Lechmgue ror invesll 

7.1ting the perfom1ance of ph:ise in\'ert­
ers and f or phase splruers consist) of 
sign:il tr:icing by means of an oscillo 
scope. While :ill but the most cxpensi' c 
·scopes will not gl\e a dirc:ct mdicu.ion 
oi phase { bec:iw.t: the sync c1rcu1Ls will 
lock on either the positi\'e or ncgati\c 
halt cycle oi 3 sine \VJ\e) they Jo pro­
v1<lc an excellent means for comparing 
the amplitude of the t\\O ouL-<>l phase 
signals. Generally, a frel1uency of I OUO 
cycles or so 1s fed co the input ol che 
power amplifier and the waveform is 
examined al the "cold" side o! c:ich 
of the two coupling capacitors which 
feed the stages following the phase in­
verter. ( For example, in Fig. 4 points :\ 
and B would he examincJ.) J[ the 
phase inverter circuit is functioning 
properly, the amplitude oi the two sig­
nals will be equal within at least 5<1. 
Distortion of either sign:il, such a.~ clip­
ping or asymmetrical appearance c.111 

CHECK YOUR OSCILLOSCOPE 
Urom p<1gr 8] 

obseryec.J when the high-frequency re 
sponsc falls off objectionably. 

Fig. 5.-1 shows a risrng rnid-banJ 
resporue, which is causi:J by incorrect 
adjustment of peJl.ing coil:. in the: \·cr­
ticnl amplifier .• \ t B we see rhL result 
oi unbalance in J push-pull stage­
thts is sometimes due to a weak section 

Fig. 4A (upper)-Foirly flat response. 
48 (lower)-Poor above 1 me. 

often be attributed to a faulty coupling 
l.1pacitor Lo t.he following driver or 
power output gritk 

Hum 
It can be seen m Fig. 3 that, just as in 

the case of hi fi cathode follower cir­
cuits. tht: cath0<.b of phase splitter cir­
cuits arc at relati.,cJy h.igh B plus po­
tentials. There exists, therefore, a great 
tcnJcocy for lc::tkage l>etwt:en cathode 
.ind Jilament .:ircuil\. \\.hen such leak­
age oc~urs. hum \·oltJgcs arc oltcn su­
perimposed upon the Jesire<l :iuJ10 \Olt­
agcs, with result:int hum induced into 
the enure system. Simple replacement 
of the tuhc 1s rhe :rnswer here. One 
word of caution. however. i£ the trouble 
is not c:msed hv defective tubes. Since 
phase inverters' :m: often withi n the 
o\ erall feec.lback loop of a power ampli­
fier, the hum may seem to be pre~ent 
at every stage, because o[ the feedb:ick 
system. Ile.fore it is possible Lo isolate 
this trouble to the phase splitter, it is 
.1 gooJ i<lea to remo\e the fee<lback 
loop, Lo :noid confusion. • • 

in .1 tubc. but ma) also be c:iused by 
circuit f.iulb in the \ertical amplifier. 

Frequency Marking 
The £requencv limit of Lhe vertical 

amplilier response ma} bl! determined 
by the use of .1 marl.er. Thi: output 
from .in 11m generator can he mixed 
with the f m signnl as illustrated in Fig. 
6C Lo proJuct: a m;irker oa the Ji~play . 

Fig. 5A (upper)-Rise at mid-bond. 
58 (lower)-Push-pull unbalance. 
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lkcame Lh1\ is an unmodulated type 
uf di~play. the marker will appear as a 
~111.111 "'hreak'' Ill the fm pattern. as 
irulil.llcd 111 fig. 7. \ ~ can he seen 
from tlm photograph, the marked fre­
l 1UCl1l} I\ rather 1mhsunct. lt is prcier­
ahle thcrclorc LO use :111 ::ihsorpuon 
type; mnrkc:r. This ma} be: done by 
using the :irrnngemcnt illustrated in 
Fig. 6.1 or 68. The appearance of the 
marked po111t m::i~ be seen in the lower 
photo~raph of Fig. i. 

T he :.amt: method c.m be used to 
cht:(k rhe frequenq respomc of the 
hori/om.11 amplilie:. hy interchanging 

0 
u11111~ro11 t.tnt /P' ~ 
'----"~ /'Ola CtOlr ~' 

S• UI' OfJfNT~ ---/~ 

T• U •OI •• 

( /.) 

(8/ 

•llt# .. 011' •TIEii 

0 
'YClfrlC.AL SCOP~ ,,,,"(/, 

60 S• t (f# (CJ HOlf/Z /'tPf/T 

Fig. 6- Frequency marking methods. 

Fig. 7- Upper photo shows marker 
when Fig. 6C ls used. Lower photo 

shows absorption marker. 
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ui. ii prohib1red by lo'# 
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TUBE TESTER 
3 complete tests in one handy instrument 
Here's 1hc tube t~h.:reverr senic.:man 
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Fig. 8- Plote circuit components 
which affect frequency response. 

the leatls to the verucal and horizonul 
amplifiers shown in Fig. 3. l lowcvcr, 
if the frequency rc.~ponsc of the hor· 
izomal amplifier rs quire limited. you 
may find it more convenient lO u~e an 
audio oscillator to check its response. 

TE you find faults in the frequency 
rt'.!>pome of the \'Crtiral .unplilicr, the~( 
can he com:cte<l by artentton to the 
circuit factors pointed out in Fig. 8. 
Some scopes have adju~table peaking 
coils, while oLher~ Jo not. Faulty peak­
mg coils of course, shoultl be replaced 
";th suitable values. 

\\Thy is goo<l frequency response de­
sirable? I .ec's cake a look ac Fig. 9. \1 
A we see chc app~ar:rnce of Lhe com 
posire video signal (at rhc outpuc of 
the picture detector) as di~played on 
the screen of a scope ha' mg a ll1t 
frequency response to 4 me. Note the 
~quare corners on the sync and blank­
ing pubes. However. .11 B we.: \Ct' 

how Lhe waveform h::comes clistone<l 
wht:n the r requency rcsp<1nse of the 

Fig. 9-Poor frequency response of 

scope produces rounded corners. 
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Fig. 10-Good wide band response 
is important in checking burst. 

\cttical amplifier falls off rapidly past 
11.5 me. We could come to Lhe false 
conclu~ion in the latter instance that 
receiver alignment is poor, when ac­
runlly rhe trouhle is in the scope am­
µli lier. 

In color-TV test work, we are much 
coucerned with the amplitude of the 
burst. (See Fig. 10). Color sync and 
color reproduction in general depend 
upon undistorted amplilicarion and pro­
cessing of the burst and the 3.58-mc 
chroma signal. You can easily unde.r­
~tantl that if a scope has high gain at 
I 'i./511 cycle..~. and low gam al 3.5 m.:, 
we will be completely misled in check­
ing the burst circuits, bandpass am­
plilier. ere. 

Test of Deflection Linearity 
To test venical deflection linearity, 

apply the output voltage &om a calibra­
tor to the \"ertical input terminals of 
the \Cope. Set the calibrator for an out­
put \\ hich produces one inch of dcflec­
L10n on Lhe scope screen, and note the 
output volt.age required. Then, double 
the outptll from the calibrator: rhe 
<lcBecuon ohrained on the screen should 
he douhle .. \ gain. triple rhe iniLial out 
put from che calibrator: the screen de­
flection should be three rimes as i;tre:n. 
l'roceed in thi) manner 10 check full­
'aecn deflection. 

The line.mtv of vertical deflection 
,houlu be within -+ I O"O over the 
entire: screen excursion. The most com­
mon t.lull appears as a reduced rate of 
dellecuon as the input voltage IS in­

creased. Thus. we might find that 20 
nw rnav produce I mch of ddleccion. 
42 mu are required to produce two 
inches of deflection, 65 mt• for three 
inches of deflection, 95 mt· for four 
inches of deflection, ere. 

When poor deAection linearny i~ oh­
)Crved, it is advisable Lo check the 
vertical-amplifier tubes for low emis­
sion. Scopes w1tl1 single-ended :1mpl1-
fiers usuaUy have less inherent linearity 
than scopes with push-pull amplifiers. 

ELECTRONIC SERVICING • SEPTEMBER, 1957 

Unbal:tncc in push-pull amplifiers can 
c:tu(e Jcfiecuon non linearity . 

The ~arnc method can be used to 

check bori70nt.d dc:lkction linearit\. bv 
applv111g rhc output from the sco~ 
calibrator to the horizontal-input ter­
minah or the \~ope. 

How to Check Amplifier Balance 

Push-pull amplifiers ~hould be biased 
so that h:il:rnccd omput I\ ohtained over 
the entire ran~e of screen deflection. 
To teH for balance, .1pply the output 
from •I calibrator to the \'ertical-input 
terminab of the scope. Start wirh zero 
output, :ind center the trace on the 
scope screen. 

Then, advance the ouLpul from the 
calihralor for nearly full-screen deflec­
tion. The number of inches of deAec­
Lioo above the center of the screen 
should be equal to the number of inches 
of deflection helou the center of the 
screen. Unle~s equal deflections are 
obtained (within 1 oc~)' check the bias 
rnltages on the pmh-pull stages. If the 
scope amplifier 1s ~ingle-enucd, the bia~ 
on single-ended stages should be ad­
justed to the best opcrarmg poml, to 
obtain balanced tleflecuon. 

The horizontal amplifier can be 
tested tn the same manner. hy applymg 
the output from the calibrator to the 
horizoncal-inpuc terminals of the scope. 

Measurement of Attenuator 
Decading 

1\ttcn uator decatlmg C. checked by 
uh,crv::iuou ol the dellecuon obta.med 
on Lhe XI. XlO, XlOO, ancl XIOOO steps 
ol the coarse ~1lle11uator. Set the ar­
tcn u:nor to the XI position. and apply 
the output r rom the calibrator lo Lhe 
venic:t l·i nput terminals of the scope. 
.\ djus1 the output from the <.1hhrator 
to obtain I inch of de8ecLion on Lhe 
~crccn a nJ note the calihrator \'oltage. 

1'\cxt, set the :wenuator to the XIO 
J'l0,1t1on. and advance the output lrom 
the calibrator ro again obwn 1 inch 
of tleficcuon. The calibrator rnlugc 
should now be I 0 lllnes as great (with-
10 IOl'~ ). If more than 10'0 error is 
obser.ed. check the \'alues of the re­
si~tors in the decade attenuator. 
Check~ of the XIOO and XIOOO step~ 

on the Jecatle .menuator are made in 
the ~:ime manner. Of course. this is 
only a 60-eyclc check of decading. but 
ii the /rcq11c11c} rr;pomc of the scope 
i~ ~a11~factory .ti each step, dc:cacling 
will :i l ~o he satisfactory on higher fre­
q11c-ncics oi opcr:nion. 

[To be contin11ed] 
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~Oaly the 5 TOP·9UAllTY brand1 af""\ 

STANDARD 
BRAND TUBES 

AT SENSIBLE PRICES 
• 90 Doy RETMA GllOJ'ontu • lrond New 

• ht quolity only • lndlvlduolly boHd 

FREE! ra~~:ur ~:r;::r,,.~rr~::.}!n1::::.r_;;:'1 
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• Maket mall·otdulnt a ,.._., ol1uure. 
• Ordon over 125.00 <• Ill• unlllanro) 1111tpa ld 

OU .$ .&.$ 6AV6 _ .$ .H,7AU7 -· - $ .95 
OZAG .80 &AWi 1.30 78S .as 
tASGT .90 6AJC 4ST 1.00 788 1.00 
IA7GT 1.10 6AX5GT 1.00 787 .90 
IAX2 - l .U &AU - - 1.40 7C8 .95 
I B3GT - - 1.05 6846 -- l.7S 7FI 1.35 
I H5GT .80 68A6 - - .7S 7N7 .9S 

:li1 _ ·:~~ ==~~ • ::~1:~t'r -::gg 
IS4 I.to 68C7 1.30 6C M7 1. 10 
155 - .ao 680$ 1.40 IZA8S .75 
IH .90 6806 .80 12ACI .llO 
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IX28 1. 10 68F6 _ .70 12AH7 1.20 
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NEW MULTIPHASE 

REJUVA-TUBE • 
• 
• 

COMPARE THESE FEATURES: • 
• 

• Rotortt u tJu)(le 1111isslan. • • Ne tutuwerk.-meten cathod1 aettvity pre­
chety durln1 reJuv•natlon to prevent burn. • 
011b. 

• Complole--deht<:U open or •horhd 1l11m t1nl1 
and tukaoe u high as 3 m11ohna. • 

• Suetlal nlflltretJ ctreuJt removes ••p.arUcle'' • 
•horl•. 

• PN!d•eb lif1 expectancy of 1ub1--ld11\t1ftu 
1n•r lllbu • 

• 
• . . . . . . . . . .. 

Pat•n l ~2.774.M.$ 

A SENSATIO NAL 
MONEY·MAKER­
PROTECTS YOUR 

SERV ICE CONTRACT 
PROFITS 

WRITE TODAY 
for ttlmpltte det111il1 and 

FREE llteN1ture. 
CENTRAL ELECTRON IC 

INC. 
1247 W. Belmont An11ue 

Chtc110 13. llllnoh 

COMPLETE KIT 
$49.50 

Factory Wired 
$59.50 

·'Oh, Honey. Relax. He's 
obviously overjoyed about 
our JENSEN NEEDLE." 

ELECTRONIC SERVICING • SEPTEMBER, 1957 
RCA 

for Servicing in "Quick Time" ... 

ALWAYS USE 
RCA SERVICE PARTS 

Fact is, it's not only 1111irkcr. but more pr11fi1Hb/1 \\hen you use RCA 
Sen·iec l'ans for sc-nil·ing RCA \ "i<'tor T\, Hadios and l 'honn~raphsl 

~\.Iakt•s sPllsP, t 011, \\ hE>n you realize Lhal l'\"t'ry one of lhe thou:-;antls 
of RCA Scr\'icc l'arts ha\'C h1 ?Pn clesilt11e<I and produced ior 01w 
purpos<" ... ro r(>nlate original parts use<I in RCA \"idor instrunwnts. 
Ea<'h is an id<.'rHi<:al mechanital and l'l<'dri<·al dupli<"at(>, fat•tory-tailun'<l 
to fit without time-consuming tiling, drilling. or sawing. Out with 
the old, in with tlw Ill'\\' ..• il·s as simple as tkat ! 

On your next trip to your lo<•al distrihutor. stotk u1> on fi t-right, 
install-fa.c:t RC.:\. Ser dee l'arts-a11d krrp 111111r ~rrriri11g 
()II flll (}11-profitah)y ! 

~RADIO CORPORA110N of AMERICA 
~COMPONENTS DIVISION CAMDEN, N. J. 

PRODUC TS AND RCA S ERVICE PARTS-mode For eoch other 
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.)1LVf P - NG V} 

1·1 TAK~~ - 1 NO-RCA and YOU! 
Silverama Picture Tube sales are zooming, because you're recommending and installing 

Silverama replacement Picture Tubes. Sales are zooming, too, because we're making RCA 

Picture Tubes better than ever, and telling your customers so- in ads like these. Have you 

seen these week-after-week ads in LIFE, SATURDAY EVENING POST, TV GUIDE? They reach 

over 40 million people every insertion. 

"Daddy ... 
you mean 

to tell roe 
that's our 

old TV?" 

RCA 

;~ \-h P 1·n l) ,,c, 
SUPER AlUMIWll(O ~ PICTURE 1UB! 

"you 
mean to 

tellme --

that's ( ~ ~~~~ y';"?~ld ~ 
I/I': 

0--.; ......,,, I , "' ........ l:IGCU J.-
""Plat ~ ... .,.,.*'-

• RCA 

~ i I ' C' 1 ·< 1 r 11 1~ 
Stsrflt AlJ/o!f~ ltD e PIC1UJH TUBE 

Take a selling tip from RCA's advertising! Don't sell your 

customers a picture tube. Sell them "A BETTER PICTURE" 

-with an RCA Silverama Piccurc Tube, naturally. 

Electron Tube D ivision, Harrison, N. J . 

" "you 
ntean to 

ten Ille 
that's 
our old 

TV?•1 

Cash In on RCA' s Sllverama 

advertising by dlsplaylng this 
sign. Your RCA dls'trlbutor will 
tell you how to qualify. 


