September
1949

Frequency-modulated signal generator featuring four oscillaters, ane
of which is a constantsamplitude FM fixed type operating at 114 me.
(See page 2]
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nof on the Vibrators you use

installations are
costly affairs to you—becth in time and reputation.
The parts you checose must be as dependable as
| your own service. So stick with @ name you know
you can trust:

Customers “call again” for two reasons: they are Nevertheless, call backs on

either pleased with ycur service or displeased.

‘l l‘ ﬁ\ﬁ‘l
This sign belongs on your door.‘L. | AS et

Because the workings of an auto radio are quite | b
intricate, no car owner can figure out for himself f

just who is at fault when a vibrator kicks up. b | i

ILIER

Here’s why C-D Vibrators
are | reliable,
quiet and

last longer

1. Exclusive C-D

pole piece design
and armature
weight result in a
perfectly - balanced
unit with tess vi-
bration, minimum
mechanical hum
and maximum life.

2, Exclusive C-D
base mounting re-
sults in a full floot-
ing unit.

3., New stack design
utilizing pure india
ruby mico wil! toke
peak voltages of
even 4,200 volts
with no damage to
vibrator.

For the best in Vibrators insist on C.D’s. Now at your local C.D
distributor, Or write for full details to Cornell-Dubilier Electric
Corporation, Dept. § 99, South Plainfield, N. J. Other plants in New
Bedford, Worcester and Brookline, Mass.; Providence, R. I.; Indi-
anapolis, Ind.. and subsidiary, The Radiart Corp., Cleveland, Ohio,

For your nearest C-D distributor, consult
your local Classified Telephone Directory.

A GREAT NAME (N CAPACITORS = A GREAT NAME /N VIBRATORS

www- americanradiohistorv-com

5. C.D designed
electronic micro-
metric equipment
removes guesswork
in contact point set-
ting and cssures
consistent high
quality,

4. Unit completely
enclosed in new, ex-
clusive C-D super-
soft, pure sponge
rubber floating sock
Eliminates usual
difficulties found in

other vibrators,



IN RADIO AND TELEVISION

TUBE

SALES

19409 IS A G-E YIEAR

\
Now . . . help toward streamlining your ser-
yice calls! The brand-new POCKET OFFICE (a
General Electric *first” for more sales and
profits) organizes your cards, '

O 1

s, arder
2T
L 9 : s. Hov y i e istor-condenser co oc code ca
meze p odu AT = . Job tickets, repair stickers, tqlr-: ]
- Pl | . 4 = _ iry n
[ ) k answer is th_re_ new G-E Pocket Office. All the Large memo pad. .
" apers you need on the job, are tuzked away neatly in this

f2: Einder that slips conveniently into your coa: pocket.

Ask your General Electric mube distrib
it's dhere . .

lelllm_ks, job reagrds lnq,bc.tlliy 5 .yy.l

hen you want a business card, a tube price, a jobicket,

i
( ‘ vtor to show you
the Pccker Office, and give you the de-2ils on how to

secure this up-to-date aid te efficiency. Then use it to
no searching for a form left back at your

beacquarters, no calling on your memory to reco-d data
>est jotted down in pencil.

convert every minute of your working t.me iazo profits!
Electrenics Department, General Eledric Company,
Schenestady 5, New York.
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The Offer Still Stands!

i

Only *18.73 Down Pu!s the
Complete Photofact Library
in Your Shop Today...

y-as-you-l’roﬁt”
PHOTOFACT
of every
! Now you can Q331ly own
s finest radio service data

lumes, plu I
St)vtf‘*r‘PC}?(r)ril“())f:(e:Tv%older Set servxceb—/i
lfloﬂl bcoverage of all post-war N
fu d TV models! Everything ﬁytable
¥ need for quicker, more pr(:>3 e
eve'r. ing! You pay only $18.7 RUE
Eert;xlg remainder in gmall montrl

rrying
ts. Abso(utely no ca

p}a?ntleinajzd no interest! Maﬁ(ecotr}:
:im»;i payment- -and you geg{t c; g
e Loy immedicteh, Yo oins
‘ Il the details of this
= halsxrihase plan. See him toda{i,ocr)‘r
r\:v?:vtep us direct for full informa .

d new ‘‘Pa
O e the famous 5
Library within the reac

. w!
ails No for it now.

Get the Easy-Pay Det

CURRENT PHOTOFACT

BEST-SELLER

The Recording and Reproduction of SOUND, by Oliver Read. The com-
plete, authoritative treatment of the entire subject of Sound, written
by che editor of Radio & Television News. . . ... .. .. . . . . $5.00

Phofofact Television Course. The book used by thousands; gives you a
clear understanding of TV principles, operation and practice . $3.00

Television Antennas. Shows you how to select and install the proper
ant2nna, and how to overcome anienna problems $1.25

194¢& Record Changer Manual. Covers 45 models made in 1948, including
new LP and dual-speed changers, plus leading wire recorders.
Based on actual analysis of theequipment. . ... .. .. . . . . $6.75

Aute Radio Manual. Complete Photofact service data on more than
100 post-war auto radio models—a time-and-money-saver. .$4.95

HOWARD W. SAMS & €0., INC. inoianarous 1, Ino.

PHOTOFACT

Cumulative Index

Select your FREE PHOTOFACT
Folder (covering any AM, FM
or TV model)} from the PHOTO-
FACT Cumuiative Index. Get
the FREE Index today. Covers
all post-war receivers right up
to the present. Helps you find
the Folders you want in a jiffy
—Folders that make your work
quicker, easier, more profit-
able. Get this FREE Index at
your Jobber or write direct

oS

SERVICEMEN: We'll Prove
You'll Save Time, and Earn
More with PHOTOFACT!

We’'ll Send You Absolutely

RE

Any PHOTOFACT Folder
Listed in the PHOTOFACT
Cumulative Index!

NOW- learn for yourself—at our expense—
how pHOTOFACT will make your service work
quicker, easier, more profitable! Examine an
actual pHOTOFACT Folder. Use it. You'll learn
first-hand why this indispensable service data
is used daily by over 25,000 successful service
technicians. You’ll discover quickly that no
other service gives you PHOTOFACT’S outstand-
ing advantages: completeness, accuracy, uni-
formity and ease-of-use. PHOTOFACT alone, is
the only radio service data prepared from lab-
oratory analysis of the actual equipment.
Nothing in the field equals pHOTOFACT. Know
the facts—get your FREE Folder now. Ex-
amine it—use it—compare it—and you will
understand why no modern service shop can
afford to be without pHOTOFACT.

NOTE: This FREE offer is limited to
Service Technicians. Attach coupon be-
low to your letterhead and mention the

name of your jobber, If you have no
letterhead, send coupon to your jobber.
Experimenters and others may obtain
the Photofact Folder by remitting 50c¢.

---q

HOWARD W. SAMS & CO., INC.
955 N. Rural St., Indianapolis 1, Ind.

0 Send FREE Photofact Cumulative Index
[ Send Full Easy-Pay Details

I am a Service Technician:
[0 Send FREE Photofact Folder for set model

I am an Experimenter:

[0 Send Photofact Folder for set model .
(50c enclosed)

Nameromasndsagme ™ B 50 5 B e cnomene s I
Addressm maom 11 swe = Be e B e 5L W, Mak l
City. ... i Zone State

O M N S B OSE aE . ]
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| - DUMONT Type 16FP4

$ Fully in keeping with the trend to-
wards larger, direct-viewing tubes origi-
nally pioneered by Dr. Allen B. Du Mont—and
also the lower price range for higher grade TV
offerings.

Type 16FP4 is a 16-inch magnetic focus and de-
flection television picture tube designed to give
high brilliance and sharp definition. Electron gun
design utilizes a bent electrode structure to be
used with a single external magnet for the elim-
ination of ion spot blemishes. The exclusive
Du Mont screen depositing technique assures
the longest pleasurable usage.

CHECK LIST OF 16 FP4 ADVANTAGES...

1+ All glass! No mounting problems.

+”* A mass-produced standard TV tube for maximum
value at minimum cost.

+~ Overall length of only 20% inches.

4+~ Deflection angle: 62°.

+* Maximum diameter: 168 inch *+ 1 inch.

+»~ Bent-gun ion trap requiring but a single magnel.

+~ Accelerating potential: Maximum 16 KV (Design
Center Value).

+ New type small shell duodecal 5-pin instead of
7-pin base, for use with economical half-socket.

+” Ideal compromise between large picture size and
moderale tube cost.

P Detailed Specifications on request. Let us quote on quantity requirements.

@ ALLEN B. DU MONT LABORATORIES, INC

G

EVISIO <_
NTuses

ALLEN B g DR M ONT LABORATORIES, VNSC S TaU B E DI VIUES Lt ON, F-ASSAIC, "N Ji§
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YOU JUST

BY EAR/

, CAN'T SERVICE
F.M.and T.V.

Or any Quality A.M. radio

— for that matter

2 Minutes . . . Reading Time
Benefits . . . for a Life Time

TODAY, modern time and labor-
saving Test Equipment is a MUST
to do the servicing job that brings
satisfied customers back to you . . .
and eliminates costly “callbacks” . . .
in short, to be profitable, jobs must
be done right the first time.

The days of "Servicing-by-Ear"
are gone . . . only the alert, aggressive
and properly-equipped technician
can thrive and make money. Any
Radio Serviceman, anywhere in the
U.S.A., can now own new, up-to-date
Test Equipment . . . . plus many
luxury items for his home, office, or
hobby . . . 4t No Cost . . . through
the famous N.U. DEALER EQUIP-
MENT PLAN . .. the only Plan that
gives you this opportunity!

Since 1933, successful servicemen
from every state in the Union have
built their businesses around the
84,000 pieces of Equipment awarded
them through the N.U. Dealer Equip-
ment Plan . . . they earned them with-
out any special effort . . . simply
through their usual day-by-day pur-
chases of N.U. Radio Tubes.

ONLY YOUR N.U. DISTRIBUTOR
CAN OFFER YOU THE N.U. PLAN
TEST EQUIPMENT: Ask him today
to tell you how you can equip your

shop, store or office.

LUXURY GIFTS: Mail the coupon
below for the FREE 16-page fully-
illustrated catalog.
Select the Test Equipment of
your own choice from your N.U. Dis-
tributor’s large, diversified stock . . .
tell him you want to go on the N.U.
Dealer Equipment Plan . . . get on-
the-spot delivery of the Equipment
. Nnow you're on your way to a
sounder, more profitable career in
FM-TV and AM servicing.
Remember too National Union’s
help to the Service Engineer does not
stop with Equipment. Each N.U.
Tube, like the thoroughbred it is,
best displays its 20 years of fine labo-
ratory breeding, under the most
severe operating conditions. No
wonder N.U. Tubes are known
throughout the industry as the Pre-
mium Quality Tube.

I Fully Hustrated
Luxury Gifss Catalag

|
NATIONAL UNION RADIO CORP.

35
. :Seoﬂand Road, Orange, N. 4
end me the FREE Lyyyry o; 0ol
G
| ™me more about the N U. Ee;{:r%:’z'::nigdPl?:'

b

Ctrocs 2o ———
Street Address —_—

!
]
P
{
|
§

!
!
I
|
|
|
]
|
|

Cit;
"ty T TTeme T
Y Parts Distribyto, is: State
{

For Prompt Action , , . Mail Today!

|

NATIONAL UNION RADIO CORPORATION

ORANGE, NEW JERSEY

JRECEIVING TUBES. TRANSRITTING TUBES - CATHODE RAY TUBES ¢ TELEVISION TUBES « SPECIAL PURPOSE TUBES

PHOTGTUBES . BALLASTS « BATTERIES « CAPACITORS

WWAW-arrerecanradiohistorn-corm

« PANEL LAMPS « VIBRATORS « VOLUME CONTROLS

SERVICE, SEPTEMBER, 1949 ©



NEW TV SWEEP

ORED
«\\\' Fo,

T

GENERATOR-MARKER ™

Covers
All TV Picture

and Sound LF.
and F.M. Ranges

- A T

I8 6w SicHal
LENERAION MARKER

MIRROR-SCALED
for ACCURACY!

NegagroLtt

MARKED
OYTéut

MARKER

Two Built-in Markers Can Be
Used Simultaneously Giving
Facilities for Faster Identifica~
tion of Bandpass of Curves With-
out Constant Tuning of Marker

The new Triplett TV-FM Sweep Generator-Marker, with two built-in
Markers and large mirrored dial, was “Tailored For Television” with YOU
in mind! The two Markers can be used simultaneously . . . gives you the
facilities for faster identification of bandpass of curves without constant
tuning of Marker. Marker has both pip and absorption dip control.

The large Marker dial is mirrored for easy reading and greater reset
accuracy. Straight line frequency tuning condensers used to provide
linear scale markings.

No gaps in frequency . . . continuously variable Sweep width control.
Audio output for quick check on video and sound amplifiers.
Expertly-engineered shielding . . . all critical circuits enclosed.
Copper plated steel construction.

Contained in attractive black suede finish steel case, size 15-11/32” x
11-1/32" x 814" . . . leather handle . . . copper-plated feet for grounding
when working on metal work bench top . . . panel is black, white and
red etched on aluminum.

For Detailed Information
See your Radio Parts Distributor or write . . .

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

n Canada: Triplett Instruments of Canoda, Georgetown, Ontaric

Prices slightly higher west of Rockies

6 * SERVICE, SEPTEMBER, 1949
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SWELE Inge
BANE SELECTON

REGACYCLES
SOuren’ pagouenc

@

PHASING'
CONTAOL

Model 3434

Only 149°°

Suggested USA Dealer Net

(crystals not supplied)

TECH DATA

Frequency Coverage:

® SWEEP CENTER FREQUENCY ® (RYSTAL FREQUENCIES
Range 1— 0-60 MC
Range 2— 60-120 MC

mentals. Harmonics up
Range 3—120-240 MC to 2I;|6 M}f:.d (Crystals
Not i
© SWEEP WIDTH: S mieheg!
0-12 MC (Continuously ® MODULATION
Variable) 40|0 Cyc(lie cx\\ b:'h C;ys-
tal an arker re-
© MARKER FREQUENCY quencies
19.5 to 40 MC (funda-
mental). 39 MC to 240 | ® AUDIO:
MC (harmonic) 400 cycles

Above also furnished in separate units . . . Sweep
Generator . . . Variable Marker . . . Crystal Marker.

Dreciscon finot. .. to Laasl
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“Nothie 3 like having servicing data direct from the factory
when # comes to ‘fixing’ any kind of radio, TV or public address
system. John F. Rider’s Manuals have these facts, and | am

dlad to say that I’'m making use of them constartly. Rider Manuals
give me the greatest possible coverage, too. And
with so many models and makes in existence
toda that coverage is an absolute necessity.”

For 20 Years,

=

“Nothing like the factory-
authorized data of

RIDER MANUALS"

Charles R. Price
L.S.K. Radio and Television Co.
104 N. Spring St., Elgin, Ilinois

!.S have

heen “money-makers” for Servicemen!

Charles R. Price is only one of the thousands of servicemen who
use Rider Manuals as a daily guide to better servicing...with
resultant greater profits. For 20 years, RIDER MANUALS have been

MOTE:

Are you receiving your
copy of *‘Successful Ser-
vicing’'? t’s Rider’s own
publ cation of interest to
every Serviceman. In it
you wilk find all of the
circrit changes in sets
...4s soon as they are
released, 1t's FREE!

the most complete source of AUTHENTIC, OFFICIAL, RELIABLE Ser-
vicing Data, direct from the manufacturers themselves. As Servicing
grows more complex, you'll find RIDER MANUALS all the more time-
saving and profitable.

And a PA “MUST”! RIDER PA MANUAL

Covers amplifier production of 147 manufacturers from 1938 to 1948.
2024 Pages PLUS “HOW IT WORKS" Book. Complete......... S 1§09

RIDER MANUALS

Television Manual, Voi. 2 $18.00
{plus “How It Works’' and Index)

Television Manual, Vol.1 18.00
{plus “*How 1t Works"' and Index)

Volume XIX. ... 19.80
Volume XVIIl.... ... 19.80
Volume XVII .. . 16.50
Volume XVI. .. 8.40
Volume XV... . 19.80

Volume X1V to VI

{each vol.)
Volume VI
Abridged Manuals 1 to vV

{one volume)......... . 19.80
Record Changers and

Recorders ... 3
Master Index, Covering

Manuals, Vols. | to XV 1.50
PA Equipment Manual,

Vol. ... S 18.00

JOHN F. RIDER PUBLISHER, Inc.
480 Canal Street, New York 13, N. Y.

Export Agent: Rocke International Corp., 13 E. 40th St.,, N.Y.C.
Cable, ARLAB.
» * i '
[ ) < 1

www-americanradiohistorv-com

NOTE:

The Mallory Radio Service
Encyclopedia, 6th edition,
makes reference to only one
source of radio receiver
schematics — Rider Manu-
als, ANOTHER HNOTE:
The C-D Capacitor Man-
ual for Radio Servicing,
1948 edition No. 4, makes
reference to only one source
of receiver schematics —
Rider Manuals.

SERVICE, SEPTEMBER, 1949 *

7



wwﬁr »I.—.:.wazm . E< . >.—. S..,EL . E<- >.—. -. XUDYIOW—SIGOD « Y5’ ‘N404 MIN ‘ADMpDOIg 8P uOISIAIQ 4s10dX)

Y404 MIN ‘' 9 isanyui|3 ‘pioAad|nog Buipioy II010H LT-T6

"ONI 09 SNLYYYddY NOISIITud

AL WH WY - AL - WA - WY - AL -

'40inqLiisIg UOIsIdald paziioyinp
3j1J0ADj N0k yym pabuoiin aq uLDd
SWia] Bsoyding  UOISIIDI4 . JUeIuBALOD)

‘$404nqlusip Juswdinba puo sjod ofpod
Euipoaj D ADjdsip Uo D siusWNiSU]
PeIBBUIBUF BOUDWIOJIBY  UGISISBIY |

Sy'61$—aud 1aN
‘Ol-A3 Joj 2Bprjiod JsidynW A) OF Yilm 9jajdwod

5495 53y "A/swyo 000’07 PUD S, WALA ssow
Y2jouw o} 3|qp|IDAD s8BpiiiDd Jadiynyw ‘juswdinbs pup

‘SUOHIDIILNWWOY PUD UOISIAR(3} ‘OIpPRI UlspoWw
jo sasoyd (o 1oy juswdinba ys3; Apjonb uoisidaig jo auyy
1183 2yi Buiquisep 9OTVLVYD GILVHLSNTII 1SILVI UNO YO4
10jo1ado o) Aj9j0s |} Giim ‘Buipoal 15a1p AY 09 Jo JLIYM “doys 10 piay ‘uoyodiddp [PNPIAIPUL 1N0A jins O} SI[AS

i9sje Buiyiou” " INIWdINDI 1531 1SINI4 2Yi jo uowdnposd
Pup juswdojanap ‘uBisap ayy Ul A{3AISN]>Xd P34DIjUIIUOD
3ID s{loya 3jos asoym uoypziunbio up jo syrnposd- - uosiuod
"Wod JOo pibpupis B 3s aADY JNTVA PuP dIHSNVWIIOM
‘AJVENDIV ‘IDNVWAOLYId . uoisiIald,, ‘SID3k | Jar0 oy

SNOLLY)I41)3dS LON — IINVWYHO4¥3d And

AX 0£ ©F dn (240qD) Q|-A3 s81435 jO 95uUDs spuayxy

'sagoid 1say K)ajes adeyjop __u_z.:a__ml\: ¥ [NEN

24NSO|2U3 SNOLIDA UI BGR|IDAD JID S{UBWINIYSUI |, UOISIIaL,, ISOW

$3dAL ¥3INNO) ‘S318V1¥0d ‘SINNOW 1INV

§6°68$—7201d 1N 0L'pZL$—991d 1aN

& 69'998—a0Ud JaN
: TL9 X ZLX Y01 12uigpd |a9)s 8BnpB
Anpay paydpw u) "ayprado o} Apoar ‘asy3|d

-we) js4sa] ojId PuD Isp|[Dg ‘3sION (A4
-ISuUas Yoayd-pIoys |ong [HRYD I3[0 ul-j|ing
juolid2|9s Juswa|a jurod-931) 43A3| Q| [s2|d1>
“ulsd §1Ad0 PapudwWWoddl YWy $@4prodiodu]

L9 X L X Y 0| 4duiqD> |39ys 9BnobB Aapay
PAY2DW 353|902 {53} yiIm 3yajdwol) ‘aqoid gy
[ouondQ « A 0009 D sBaw TAEEL A 009 ©f
@IuDysisal jndu) sBaw €/ £ JUDISUCD) o 1N2U1D
3dA} @6piiq pajo|n6ay 96DJjoA o sdwy 7|
‘4Q0L+ ‘s63W 000Z ‘$419A 0009 ©4 sa6uos 4¢

0G'6Y1$ :83d 1aN - g, x 79
X T8 a3D> [33ys AADIH “ysow
PUD Pialys JyBi| yilm &4a|dwo)
§SJ3Y14d31 7 puD YA “[Pul seqny
4 [S|DujWwia) uoyD|npow SIXD 7
i{o4onuayy dayg ynduy y ybiy ‘D
MOT [DW | © asuodsey duy ‘A

"9 X TL X T4Q| 950> pajojd-129ddod Aapay u|
SSIDISAId 7 ypm 9ja|dwo) “yndinQ pajpulw
131 |DIXDOD NZ9/O¥ e IS PUD Y A
Bulpnidui 5aqni g e JONIDW [045K1D 2)dijnw
e 2|D3s Buyoiqlip> Jaiulea ‘4d OOS | AL
PUD ‘W4 Joj dsamg pupg OPIM PUD MOLIDN

6Z°L9$—:33Ld 1aN

"9 X Tt X ¥ 9sD> 86npB AADay
‘PAY2IDW U '[DAUDW 'UIB} PUD J[qDI jndyno
Yim sjejdwie) iDW 0TI ©F N8R Buipoas
241Q  PJomiau uonnilsqns DAY [uol
-DIAPOW 94L001-0 j@|P>s BulyDiIqIDd 1BIUJaA
14 0001 [AH[19DIS PUR AdDJnddYy [DUOYdadX]

*19)sa) Alayyeg 3-g-y otweukp pue
‘431531 34an1 2duejanpuo) apoyled
jutod-aaly UIBPOW _ 719 SIIYIS

'Suoiauny "A/G 0001 @)3|dwos snjd —
laew [ adie] yumM YILIWWHOIIN —
WALA 433uag-0157 anig_Q [ -AJ SIIY3S

aduey apim ‘AiAnisuas y3iH
AW 0T 00$-S3 STIYIS

- 1

i

1509 djelapowr £juo 1e Wi-Wi-Al
404 AYOLIVHOGY] 30INY3IS NYIAOW
ajoduwioy & apinosd syuswnisuf

MOIS131d,, payorely g asayj- "

"HYY301119S0 "¥'9 youl § "JW 08Y 0} Z wouy°3uipeay 1oailg Juswudije AL pue “Wi “Wy Jof
YOLVYINID TYNDIS dIIMS
AH @3uey aiM — 0Op-3 STIYIS

HOLVHINID YINHV PUB TYNIIS
PUEC-INA W3POW —)-00Z- SIYIS

"*CC UM uoyDpUNO
WAL D U0 2inyn4 SaJDg

SERVICE, SEPTEMBER, 1949

www.americanradiohistorv. com

-9)]A13G 1n0) pjing XK

NOIS|)3dd g

8



g

g ‘-_aﬁvi :

— :

. pe SHOP .-"“L"””"'h )
tl rm$ RRDIO REPAIR 3N ‘( e

™ "
J < Radio Sereice
M “ s so"‘:".’..,?-r-uﬂ 8 F‘::‘: e 4
%\ Al(_‘\.:::-c't;.-u.v N T X
B M ONG TEGHNICIANS
AQM 2k, : poNDED ELECTRONIC nﬂ_m e
YT :

iy B e o ey T TR
PRy

i

3 L
' 3%

o0 “(HNKIN

| (22

1 guarmntee ol radio repaif work for 90 days. . v. ’”-‘-—-— J V N “
| onty parts of recognized quolity. -

prices for parts.

1 Charge not over established
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Sales Stimulators Like These Are Pulling in Profits for

RAYTHEON Bowded ELECTRONIC TECHNICIANS

Wherever Service Dealers are riding the Raytheon “Bond” Wagar, volume and profit are
gom{éd riding high, too. The bigges and better RAYTHEON Bonded ELECTRONIC TECH-
B LCTeGHIC ECHMICIEN NICIAN Program has a complete line of brand new displays, decals, mats, mailing pieces,
Biaee shop and sales aids specially designed to create customer confidence and stimulate sales.
Most of these hard-hitting sales tools are yours for the asking — if you can qualify as a
RAYTHEON Bonded Technician. The Bond costs you nothing — but it pays big divi-
dends.
Better ask your RAYTHEON TUBE DISTRIBUTOR whether you can ride the
“BOND?”’ Wagon to bigger business.

e

ond whet & ASK YOUR RAYTHEON TUBE DISTRIB- - The Raytheon Bantal Tube simplifies your tube

meany 10 YOU UTOR for this presentation. It gives you the stock without loss of sales. Eight fast-moving Bantals
complete "'Bonded" story and shows you why | 4] [ replace sixteen equivalent GT and metal types. A new
yow can't afford to pass up this free Raytheon \ and better tube at no extra cost! Ask your Raytheon
“dividend™. \ || Distributor for Raytheon Bantal Tubes.
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SIZE: 16" Wide x 121,” High x 6" Deep
Dealer’s Net P/ﬂ'ce, with Operator’'s Manual . . . .. $79.50

/

'%slMPsON 555 Tube Tester

® Basic RMA recommended circuit. Tests any tube regardless of
base connections or internal connections of elements.

o Simpson designed 3-position lever operated toggle switches with
molded rotor carrying silver plated contacts, self-cleaning through
wiping action,

Sockets for all receiving tubes on the market.

Provision for future tube developments.

No adapters or special sockets required.

Properly fused, provides for line adjustment from 100 to 130 volts;
smooth vernier control.

o Beautiful modern panel of shining, silver and black anodized en-
during aluminum.

Large illuminated meter for eusy readings.

o Unique jewel-like molded lucite housing encloses Neon bulk
indicating shorts and inter-element leakages.

o Line adjustment control below dial opening. Easy to operate.

o Case of sturdy plywood with beavy fabricoid covering, slip
hinges.

Simpson patented “No-Backlash” Roll Chart,

See the 555 at your parts jobber or write for descriptive literature.

SIMPSON ELECTRIC COMPANY 5200.18 w. Kinzie Street, Chicago 44, Mlinois In Canado: Bach-Simpson Ltd., London, Ontario
10 ® SERVICE, SEPTEMBER, 1949
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Floyd Hall
Station KOCS,
Ondarie, Calif.

James H. Greenwcod
Station WCAE,
Pittsburgh, Pa.

0. E. Vanerstrom
Station KBRC,
Meunt Vernon, Wash,

A. J. Ginkel
Station WJLS,
Beckley, W. Va.

i
Gl
e

Charley F. Hooper
Station WLBB,
Carroliton, Ga.

William E. Moats
Station WCCP,
Savannah, Ga.

7

Sellthe cartidge studios prefer!
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¥ VARIABLE RELUCTANCE |
| CARTRIDGE

Brings your customers professional record performance!

Performance—not words, sells cartridges
to broadcast stations. Day in and day out
playing thousands of records on studio turn-
tables G-E Variable Reluctance Cartridges
deliver countless hours of enjoyment to
listeners.

Station engineers are shrewd judges of the
value of audio equipment. What stronger
proof could you want than the opinion of
these men on the G-E Cartridge!

And don’t forget—every phonograph user,
too—is a prospect for a G-E Cartridge. Your
customer is entitled to the finest record re-
production his money will buy. Tell him
about the cartridge the professionals prefer!
See your distributor and stock up today.
Write to us for a new and important bulle-
tin, “The Cartridge Story”: Parts Section,
General Electric Company, Electronics Park,
Syracuse, New York.

G st o coflorce

- GENERAL

ELECTRIC
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A. Electrostatic field

B. lons are bent away from normal axis of
tube by electrostatic field

C. External magnet neutralizes the effect of
the electrostatic field on the electrons

D. Electrons follow a straight line
Heavy ions are thus trapped in the electron
gun while the electrons pass through to
strike the fluorescent screen.

12

* SERVICE, SEPTEMBER, 1949

ION TRAP IN SYLVANIA
TELEVISION TUBES
ASSURES HUNDREDS
OF HOURS FREE FROM
SCREEN BURNS

Owners of television sets equipped with Sylvania Televi-
sion Picture Tubes report their screens still bright and
unblemished after more than 1000 hours’ use. Much credit
for this top quality performance belongs to Sylvania scien-
tists who hold the basic patents on the magic “ion trap.”
With this device these scientists prevented destruction of
the fluorescent screen by heavy ion bombardment. So suc-
cessful is this ion trap that now many other major TV tube
makers are using it under agreements with Sylvania.

These same Sylvania Television Tube scientists are now
developing shorter large-screen picture tubes and special
tubes for uhf television. Their continued research makes
the Sylvania label your guarantee of the newest and finest
in television picture tubes. Sylvania has a complete line of
all-glass and glass-metal types for television and general
purpose cathode ray applications. They are available now
from your Sylvania Distributor.

Werite for free characteristics and TV set complement
chart. Advertising Department, Box R-1909, Emporium, Pa.

SYLVANIA
ELECTRIC

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS,
FIXTURES, WIRING DEVICES, SIGN TUBING; LIGKT BULBS; PHOTOLAMPS



The TV Swing

TH! SPIRALLING pack of TV has
hecoms a| sizzling topic of national in-
terest, prompting ecsiatic statements
by even fhe most conservative. Citing
the striking rise as a boom, Paul V.
Galvir of Motorola said that TV is
an . “economic and social phe-
nomenon, . In 1947 sales totaled
178,003 sets. The 1948 figures rose to
922,000 and we in the industry con-
fidently predict sales of 2,000,000 for
the current year.”

Galvin felt that TV will have more
far-reaching effects than radio, and
will establish itself during our life-
time as one of America’s top indus-
tries. This does not mean that radio
will dee he said, but rather a shiit in
emphasis with radio hecoming a sup-
plementary mediun.

Commenting on the accelerated ac-
cent an TV, Galvin reported that . . .
“TV dcfinitely has not been oversold.
Ouly two million receivers have been
sold thus far. while nearly seventeen-
million families now live in TV areas.
by the end of this year, it is antici-
pated that over sixty per cent of the
natior’s population will be served by
TV stations.”

This pronounced swing should be
studied carefully by every Service
Man, for it not only reemphasizes the
mounting status of this giant infant,
but the significant possibilites which
are here and will be even greater in
the vear: to come.

The Eyes and TV

ALaRMING VERsIONs of TV eye-
strain have been found to be com-
pletely eut of bounds by scores of lead-
ing oplhthalmologists and optometric
and medjcal associations.

Studies have revealed that TV in
itself dm%s not produce eyestrain. The
Philadelphia Committee for the Pre-
venticn of Blindness reported that . . .
“if ldoking at television hurts your
eyes, perhaps there was something
wrong with your eyes before the TV
set was acquired. In other words, TV
is not dangerous to vision.”

Tn all reports the viewing distance
was cited as the key factor in avoid-

ing any possible type of eye fatigue.
A general rule for finding this dis-
tance is to multiply the width of the
viewing tube by 10. On this basis, the
approximate spacing for the most pop-
ular sizes of screens would be:

207 tube ... 16’; 16” tube ... 13;

15” tube ... 12"; 12" tube ... 10",

107 tube ... &; 7”tube... 5;

and 3” tube . .. 2.

This all-importnat news, gathered
through the facilities of the informa-
tion research committee of the Tele-
vision Broadcasters Association,should
be memorized by all Service Men and
applied diligently in the form of per-
sonal advice by letter, cards, etc.

Those you serve and might serve
will be grateful for this guidance.

Preventive Maintenance Control

PREVENTIVE MAINTENANCE, which
through the driving efforts of the
Service associations in Pennsylvania,
has revitalized Servicing on many
fronts and become a standard of prac-
tice in countless Service Shops, has
prompted the adoption of many effec-
tive control systems.

In one extremely comprehensive
maintenance-control set-up, described
recently to ye editor by Jack Darr of
Ouachita Radio Service, a detailed
check list is used and followed reli-
giously during every service call. The
check list includes a general probe of
tubes, then the voltages, the speaker,
components, contacts, and alignment.

In the Darr approach, after the
tubes are checked, the plate and screen
voltages are surveved, with particular
attention being paid to low screen volt-
ages which may be caused by leaky
bypasses and short out early. The
speaker test, next in line, includes a
check on torn cone, dragging voice
coil, loose rim on spider or cone. There
is also the suggestion in this test that
the Service Man listen carefully for
ripping or popping noises. This may
indicate corroded, noisy windings in
the output transformer primary, if
primaries, oscillator plate coils or rf
plate coils. To quick check, the sus-
pected plate can be shorted to ground
momentarily. Good windings will not
be damaged, and corroded windings
will usually open entirely.

www-armericanradiohistorv-com
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In checking capacitors, Darr first
reads the bias voltage at the grid and
then at the other end of the grid re-
sistor with a ofwm. A difference in
the reading indicates a leaky coupling
capacitor. If the voltage is over one-
half, Darr has found it wise to change
the capacitor.

Darr’s voltage checks are novel.
When the oscillator stage is tested for
output, the dial is first tuned to the
low end and then the grid voltage is
analyzed with a ovtwm or a signal
tracer. A voltage of 20 to 30 at the
proper frequency indicates that the
oscillator is operating properly. Check-
ing the voltage at the second detector
and first of plate is an important
step, too. 1f this tube is a pentode,
reports Darr, the two or three-megohm
screen resistor requires careful atten-
tion, since they often increase or open
up, causing a loss of volume and dis-
tortion.

After conducting a streamline series
of tests on the receiver, Darr then
proceeds to add the finishing touches
by checking all controls for binding,
and the dial pointer for calibration,
seeing that it travels its full distance
without dragging on the cabinet or
dial scale. He brushes out the cabinet,
cleans the dial glass and scale, and
polishes the cabinet with furniture
polish removing as many scratches
and nicks as possible, a step that al-
ways brings a smile from the lady of
the house. “And how important it is
to keep her happy,” says Darr!

While these tests sound involved,
they are quite simple and when pat-
terned properly take comparatively
little time. Darr says that when he
delivers a traced receiver, he reports:
“We’ve checkee] your receiver carefully,
and to the best of our knowledge, it’s
in tip-top shape. But if anything goes
wrong, just let us know. We guaran-
tee everything we did to the set!”

To simplifv call back problems, a
detailed record is kept of every job.
Darr has found that preventive main-
tenance has heen an answer to the
seasonable lulls in business and the
spark for new business.

Thanks, Jack Darr, for your refresh-
ing report on a subject of such vital
importance to every Service Men—

L.W.
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Fig. 2. Views illustrating the through-splice coax-cable technique. In (I) is illustrated the proper way to pare a cable. Also shown here are the two

center conductors butted together and soldered.

View in (2) shows a

thin double layer of high frequency tape wrapped over the splice. The view in

(3) illustrates the position of an overlapping piece of tin braid or copper foil and in (4), the fnal operation, we have the polyvinyl outer sheaths
pushed back and tightly taped with multi-layers of high frequency tape.

COAX LI

Practices

I~N THE 1NsTALLATION of T\ antennas,
the transmission line plays a vital role,
serving as a signal path which must be
a comparatively through lane to pro-
vide those ideal results everyone wants.
In those areas where noise and dis-
tance are factors, the maintenance of
such a clear signal path is, of course,
even more urgent. In such locations,
where coax lines are widely used, there
are many installation factors to con-
sider, particularly when operating in
the regions of 200 mc and higher. At
these frequencies, for instance, we have
to avoid such conditions as distribuied
component losses.

At 200 mic a piece of normal connec-
tion wire, 14” long, mav have an in-
ductive reactance, Xy, of approximately
15 ohms, will form a capacity with re-
spect to ground and have rf resistance
due to skin effect. Thus, we find that

Dipole Rods
/

-

2
Exposed Shiekd | 2" Exposed Dielectric

-

(

—— Cooxial Cable

Long Lead TV
Recelver Connections
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when the ends oi coax cable are pared
back, L, C and R values exist. It is
important therefore to visualize and
approximate the value and importance
of these distributed components in the
same way that we evaluate lump comi-
ponents or normal inductances, capaci-
tors and resistors furnished as manu-
factured parts.

In view of this condition, it 1s there-
fore extremely important that coax
cable ends be prepared with care be-
fore they are connected to the antenna
and receiver. In an investigation of
the losses which can be incurred when
the terminal connections are improp-
erly made, losses of 6 and 10 db were
found on channels 7 to 13 (174 to 216
mc). Fig. 1 illustrates the type of
connection which had been made in
these instances. Although the connec-
tions were mechanically good, they

Fig. 1. A typical coax-cable installation which,

while mechanically satisfactory is electrically de-

ficient at 200 me. The exposed shields, exposed

dielectric and long leads in the receiver all

contribute to a signal loss at the higher fre-
quencies.

(Right)

The effective insertion circuits caused by long
leads at 200 mec. These circuits illustrate why
lead lengths are not so critical on 300-chm lines.
At A4, for a 75-ohm impedance, we find that
the greater percentage of antenna signal is
across the high-impedance leads, while at B the
greater percentage of antenna signal is across
the high impedance balanced line.

N

E Installation

were very bad for the 200-mc rf
signals,

Unfortunately this tvpe of terminal
contact has been found to be the rule
rather than the exception. The two-
inch lengths of exposed dielectric ma-
terial surrounding the center conduc-
tor may have an inductive reactance of
more than 100 ohms at 200 mec. It is
obvious that this inductive reactance
is effectively in series with the coaxial
cable and will add to the mis-match
presented at the antenna terminals. It
is also possible that the capacity of
these leads may resonate with the in-
ductance in the channels, 7 to 13,
which will produce further insertion
losses.

At the receiver end a poor makeup
ot the coaxial cable ends seriously in-
creases the standing-wave ratio. This
increase in standing-wave ratio seri-
ously dissipates the power transferred
from the antenna to the receiver and
under certain conditions these standing
waves will manifest themselves as re-

Antenno Antenno
Signal ,Ag Signal, &g
z: z- 2 2+
100 Ohms. 100 Ohms | 100 Onms 00 Ohms
(Lead {Laad
pedance) Impedance]|
>o <
A B
J o=
75 0n 300 Onms.
Coble Impedonce Balanced Line
(a) 8)




Fig. 3 (tep and bottom!): tap-on splice tech-
nique applied when it is necessary to make a
resistance tap on a coaxial cable without break-
ing thz center conductor, therebv maintaining
the size of the center conductor. In views ().
(2) and [3) we have the same peel back opera-
tions employed for the through-splice procedure
except that thc centre¢ conductor is not broken.
The view in (#) illustrates the connection of a
tap-on resistor used to isolate TV receivers
from the coaxial line. The side of the resistor
connec:ing to the centre conductor of the coax
cable kas a tight polyvinyl or polyethylene spag-
hetti insulation. The resistor connection taped
in place with high-frequency tape is shown in
illustretiom (3). In views (6) and (7) we have
the shield connection and final taping operations
which are similar to those described in the
through-splice analysis.

Procedures, Which Must Be Followed To Provide Lowest Loss Transmission
Line Feeds, Particularly at 200 Mc and Above Where Conditions are
Critical. Methods Provide for Proper Termination of Lines at Both Ends
and Use of Novel Splicing Techniques* Designed to Meet Acute Higher
Frequency Electrical and Mechanical Requirements.

flections or ghosts. Because the re-
flectione must travel up and down the
transmission line they may be attenu-
ated to the extent that they will not be
visible on the picture or perhaps only
as very light ghosts displaced to the
right of the direct signal. These re-
flections, when visible, do not neces-
sarily mar the pictures to an objection-
able degree. Therc are. however, a
great number of installations over ten
miles from the transmitter where this
high standing-wave ratio drops the
signal to a level where snow begins to
appear on channels 7 to 13. In strong
signal areas, within 10 miles from the
transmitter, these losses just pad down
the signal strength and therefore these
sericus losses produce no visible de-
fect; even a loss of 20 db (1/10 the
voltage) has little effect on a 10-milli-

1Complete details of this splicing operation
will apgear in the October issue of Service.

by IRA KAMEN

Manager, Antenaplex and TV Dept.
Commercial Radio Sound Corp.

volt signal, as there still will be one
millivolt available at the TV recciver
input. One millivolt is a husky signal
and with the average set using agc the
Service Man cannot visually detect
that he has lost signal due to poor rf
coaxial connections. These results
have hidden the coax loss problem
from TV installers who have success-
fuliy made long lead connections in
strong signal areas.

In fringe-arvea installations where
coaxial cable is normally used for high
signal-to-noise ratio results, an in-
crease in power could be realized in
many installations il the coaxial-end
connections were made properly. In
one instance it was possible to secure

a greater power gain by the proper
makeup of coaxial cable ends, than was
previously available with a booster
amplifier connected in the antenna cir-
cuit with long lead counections.

To make coaxial-cable insiallations
with a minimum of loss the antenna
connection must be made as short as
possible without kinks or fancy bends.
On these short parebacks the end of
the cable can be taped with non-hygro-
scopic high-frequency tape. This will
prevent shorts and reduce the effect of
cable contamination because the end
of the cable will be sealed.

At the receiver end the leads from
the coaxial cable should be made as
short as possible for minimum loss.
Taping at this end is also important to
prevent shorts which might occur

(Continued on page 42)

*The splicing procedures described in
this paper were developed by the author.
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ManNy
the line are 5%
in type antenna systers: €
hibited a few weeks ago, f¢;
built-in system consisting e
two parts: an antenna thg
bands and a tunable ci
ing the antenna to
ohm input line to t

The antenna i fich
was developed b # half-
wave dipole cons wO tapered
sections of alumim 10057 thick.
The narrow ends of these aluminum
arms of the dipole are attached to a
tunable matching circuit consisting of
a variable capacitor connected across
the terminals of a hairpin coil, which
has two shorter loops attached to it at
the antenna end. The 300-ohm line is
taken off at the halfway point of the
hairpin. A long bakelite rod with a
control knob at one end is attached to
the tuning capacitor.

When mounted in the cabinet of a
receiver, this antenna is attached to
the under side of the top of the cabinet.
The aluminum foil extends across the
width of the cabinet, near the back and
is folded at the wide ends not only to
follow the contours of the inside of the
cabinet but also to provide augmented
capacity between the ends of the dipole.
The rod carrying the tuning knob ex-
tends from the rear to the front, and

16 © SERVICE, SEPTEMBER, 1949

chasSTe"E out dis-
turbing the antenna. In the case of
two smaller table models, the 1104 and
1105, the built-in system can be re-
moved by taking out two screws hold-
ing the capacitor assembly and a single
set screw at the front holding the tun-
ing knob.

How the Built-In Antenna Works

The principles behind the Philco
built-in antenna are detailed in Fig.
4 (a). At the extreme right is the
circuit of the antenna, or of the two
aluminum foil sections. It will be
noted that 1t consists of both a reac-
tance, X,, and the radiation resistance
of the antenna, R,. Connected to this
antenna circuit is the tunable matching
circuit, consisting of the variable
capacitor with reactance, X, the two
smaller side loops which are induc-
tive with reactances labeled X, and
X.. and the long inductive loop with
reactance, X;. At the left, it will be
noted that the 300-ohm transmission
line, which leads to the tuner and is
labeled Ty, is tapped off the long coil
at a point which corresponds to an im-

“From notes prepared by Joln Peil, Manager
of TV Service, Philco Corp.

Fig. 1.

pedance of about 300 ohms. This ob-
viously results in a good match be-
tween the antenna (foil) and the lead-
in to the tuner and input circuit, and
hence a minimum standing-wave ratio.
This point is graphically shown in
Fig. 4 (), which indicates that the
matching circuit connected to the an-
tenna is tuned for each channel to an
impedance of about 1,500 ohms. By
choosing the right point on the long
loop at which to tap off the 300-ohm
line, it is possible to match the line’s
300-ohm impedance. The actual tap-
off point is approximately halfway
along the length of the long loop.
Now let us consider the matching
circuit and equivalent antenna circuit
again, to see how they behave for the
low and high bands. Over the low
band, 54-88 mc, the radiation resis-
tance, K., of the antenna is fairly uni-
form and low in value, while the an-
tenna’s reactance, X,, is capacitive as
shown in Fig. 4 (¢). Hence to bring
this antenna circuit to resonance for
television channels 2 to 6, the matching
circuit must be inductive. The rela-
tively large inductance of the loop or
hairpin loop is the principal factor in
achieving this, whereas the effect of
the smaller loops on this band is of
lesser importance. The tuning capaci-
tor serves to vary the inductive reac-
tance of the long loop over the low

The buiit-in antenna, which consists of two sections of
aluminum foil which are attached on the underside of the top of
the cabinet. Three loops of wire, two smaller ones like ears, on
each side of a variable capacitor and a long hairpin loop extending
along the rod between the capacitor and the tuning knob, together

with the variable capacitor, provide a tunable circuit affording
match of the 300-ohm leadin to the set input.

Fig. 2.

www americanradiohistorv com

A view of the built-in antenna installed in a television
receiver cabinet.




Detailed Analyses of Circuitry, Operation and
Maintenance of Tunable, Aluminum-Foil, Folded-

Dipole Type Antenna.

band for the purpose of matching the
X, (capacitive) of the antenna.

A similar analvsis of the system’s
operation on high-band channels is
illustrated in Fig. 4 (d). It will be
noted that now the antenna’s reactance,
X, is inductive. Since the radiation
resistance of the antenna is higher on
channels 7 through 13, the circuit is
tuned tc resonance by means of the
variable capacitor, and the inductance
of the two smaller loops, X, and X, is
a substantial factor.

Servicing Information

By turning the tuning knob, mounted
at the top front of the cabinet, it is
possible to tune the antenna system to
resonanece with the video carrier fre-
quency of each channel.

The svatem is adjusted at the fac-
torv so ac¢ to resonate on each of the
12 channels at the correct tuning posi-
tion. Thpse tuning positions are
shown on Fig. 5, which indicates the
fraction of a full turn counter-clock-
wise from the completely clockwise
position of the tuning control needed 1o
reach the correct resonance position
for eack channel.

In preparing the antenna for a check,
onc point must be watched carefully.
In the presence of very strong signals,
the tunmg of the antenna will not ap-
pear to he sharp because of the agc
action. In such cases, the receiver
must be tuned by means of the antenna
tuning control for minimum back-
ground noise on each station.

Alignment Procedure

A dipole' should be first connected
through a 72-ohm coaxial cable to the

Fig. B.

Fig. 5 (below). Tuning positions of antenna system.

The input circuit of the Philco Model 50-T1638 featuring
the built-in antenna system.

output of a suitable AM signal gener-
ator® having a band range covering the
television channels.

A 20,000 - ohin - per - volt voltmeter
should then be connected to the agc
bus, pin 2, of the align fest jack ol the
receiver. (In some early production
models, pin 1 is the agc bus.)

The contrast control of the receiver
should then be turned fully counter-
clockwise to remove delay voltage from
“hie age circuit.

The channel selector can then he set
to channel 2 and the fine tiuning con-
trol to the middle of its range. Then
the receiver’s local oscillator should be
tuned on the sound carrier of the chan-
nel (tune for maxinmuwm sound).

The dipole should then be placed
near the back of the receiver, and the
signal generator set for a modulated
output at the video carrier frequency
of channel 2. The signal generator at
tenuator should then be adjusted for
an output that will just give an indica-
tion on the meter ; keep the meter read-
ing less than 1 volt dc.

The antenna tuning control should
now be tuned for a maxinum reading
on the voltmeter. Ior channel 2, this
maximum reading should occur less
than one-quarter turn counter-clock-
wise from the fully clockwise position
of the tuning knob.

These steps should be repeated for
channels 3 through 73. In each case,
(Continued on page 44)

—a—e dipole used for this purpose may be

merely two clip-leads of appropriate length.

2Such as the Philco model 7008 Precision
Visual Alignment Generutor.

— e UL
& ——1 &7
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Fig. 3. Diagram of the coils used in the
built-in TV antenna.
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Fig. 4. In A appears a complete circuit of the
built-in antenna system. X antenna react-
ances; K, — radiation resistance of antenna;
X1 and X2 — inductive reactance of small loops:
X = variable (tuning) capacitor; X[, == in-
ductive reactance of large loop and 7Ty, = 300
ohm transmission line from antenna to tuner.
In B appears an cquivalent matching circuit for
both TV bands. Zpp the tuned impedance
of the antenna’s mateching circuit (approximatelv
1500 ohms) and 7 = 300-ohm transmission
line tapped off Zpy at 3000-chm point. In C
appears the equivalent circuit for low-band oper-
ation. Y. —— antenna reactance (capacitive on
low band); R, - antenna radiation resistance:
Xp—X¢ = wvariable reactance of matching ecir-
cuit (tuned by X to be inductive over a low-
band to resonance). An equivalent circuit for
the high-band appesrs in A = antenna
reactance (inductive on high-band); Rj = an-
tenna radiation resistance; X't + X2 = two smaller
toops; and Xy —Y¢ variable reactance ot
matching circuit (tuned by X to be capacitive
over a high-band to resonance).
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Highlights of Videola TV Models

Tre CurreNt trend to the larger
screen direct-view TV receiver has
introduced circuits with quite a few
innovations.

An interesting example of such (e-
sign appears in Fig. 1: the Videola
VS-120 and VS-120-J/VS-160 and
VS-165, the former heing used with
a 12LP5 (91 square inches) and the
latter with either a 13CP4 or 16CDP4
(133 square inches).

RF Tuner

The rf tuner consists of a high-gain
unit with two tuned traps for eliminat-
ing FM interference. They are con-
nected to the antenna input terminal
strip on the tuner. Dual triode 6]6s
are used for greatest signal-to-noise
ratio. Internal tube noisc is less than
il pentodes were used,

IF Amplifier

The 7f amplitier consists of three
6ATGs in a simple but highly sensi-
tive circuit.  Alignment is also simple
since only two frequencies are utilized.
The tubes are operated at a slightly
higher voltage than is usually found in
regular #f amplifiers. Automatic gain
contro! voltage is applied through suit-
able filter networks at each stage to
the grid of each tube. There are rf
chokes in the filaments of the if tubes
to prevent regeneration through mu-
tual coupling.

Automatic Gain Control

A portion of the signal is removed
through a 120-mmfd capacitor and ap-
plied to the plate of a 6ALS agc diode.
The agc voltage is filtered by a 2-
megohm resistor and an .05-mfd ca-
pacitor and applied to the grids of the
first and second if stages.

The agc delay bias varies from 2.3
volts with the contrast control at max-
imum, to zero with the control at mini-
mum. Thus the range of the contrast
control i~ increased since the age volt-

I8 * SERVICE, SEPTEMBER, 1949

age varies with the control setting in
order to decrease detector output, and
at the same time the video amplifier
gain is decreased. In turn, the range
is increased as the video amplifier gain
1s increased.

This type of circuit affords an addi-
tional feature. Since delay is present
on weak signals and maximum sensi-
tivity 1s not reduced by the agc bias,
while little or no delay is present on
strong signals, overload is less likely
to he experienced in the last if stage.

Video Amplifier

A 6AC7 is used in a dc-coupled
video amplitier and its output is capa-
citively coupled to the picture-tube
grid. It has high gain (40-50) and
adequate output swing with a noise
clipping action that is independent of
picture content.

A video stage bias of 2.5 volts is
developed across an 8-ohm resistor in
the B— circuit. A low-impedance fl-
ter capacitor is across this hias re-
sistor so as not to charge up m the
presence of noise pulses that draw
grid current in the 6ACY.

The screen voltage is taken from a
bleeder connected between 360 volts
and ground; two 220,000-ohm resis-
tors. The internal impedance is low
enough to maintain screen voltage at
approximately 140 volts over a normal
operating range, yet high enough to
keep screen dissipation within limits
should the set be improperly oper-
ated.

The video amplifier plate load con-
sists of two resistors, a 5,600-ohm unit
connected from plate to 140 volts and
a 51,000-ohm resistor from plate to
360 volts. They are effectively in
parallel for ac but are connected in this
manner to give a plate supply of 190
volts, increasing the available video
output swing.

In order that the clipping level and
maximum output remain constant from
the weakest to the strongest signals,

the contrast control provides variable
ac degeneration and bias for the video
amplifier. It controls the gain of the
video stage and at the same time pro-
vides the proper cathode bias to offset
the positive voltage developed across
the diode load resistor which would
otherwise be applied to the control grid
of the 6AC7.

Plakron Compensator

The engineers, who designed the
Videola circuit, report that tests and
experience have shown that a crisper
picture results if the overall video cir-
cuit response is not flat but rises with
[requency. Partly this is so because
the output of commonly used camera
tubes fall off with frequency and in
addition even a perfect picture may
appear better when viewed from the
normal viewmg distance if the high
frequencies are boosted. The result is
a transient which sharpens up all
video detail.

However, boosting the frequencies
would increase apparent picture noise
but in this case, the hoost is varied
with the contrast control setting so
that it 1s present when signals are
strong and absent when signals are
weak.

To afford this control, a 750-ohm
contrast control is tapped with a 680-
mmid capacitor from the tap to the
6AC7 cathode and a 470 mmid capaci-
tor from the tap to ground. As the
contrast control is varied to full gain
(zero resistance) as in the case of a
weaker signal, no hoost is obtained. On
a stronger signal, the gain is reduccd
and the high frequencies are boosted.
Thus there is a constant boost of high
frequencies for signals above the level
where receiver noise enters the picture
and decreasing to zero hoost for weaker
signals.

Both circuits utilize one triode sec-
tion of a 12AU7. The triode acts as

(Continuned on page 38)
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TV and M
Sweep Signal Generator:

PERuAPS one of the most important
pieces of test equipment for broail-band
alignment is a frequency-modulated
signal generator with sufficient sweep
width and frequency coverage. On the
cover this month appears the circuit
of such a generator; Approved Elec-
tronic lnstrument type A-400.

The unit provides coverage from 2
to 60, 10-120, and 168-227 mc, 7f or
FM. Marker frequencies from the rf
oscillator are from 20 to 40 mc, and
the crystal-controlled marker frequen-
cies from 2.5 to 225 mc.

Theory of Operation

Since TV receivers employ  ex-
tremely wide-band amplifiers, it is
necessary to be able to observe a visual
response curve of the amplifier for
proper stage alignment.

The wvisual trace as seen on the
screen of a ’scope is a stationary pat-
tern of two voltages applied to the
vertical and horizontal input of the
’scope.

The sweep frequency of this model
generator i3 sixty cycles. Therefore,
if the horizontal deflection voltige is
taken from the same source and is of
the same phase as the sweep voltage, a
stationary pattern representing the am-
plifier’s response or selectivity charac-
teristic can/be observed. Due to small
circuit constant differences a :louble
line trace may be displayed. However,
this can be corrected by adjustment of
the phasing control incorporated in the
generator.

Four oscillators are employved in the
generator. To obtain the wide fre-
quency coverage without bandswitch-
ing, it was found necessary to rlesign
a circuit using the beat-frequency
niethod. The variable or beat oscil-
lator to which the sweep dial is at-

[See Front Cover]

tached, covers the frequency range
from 37 to 114 mc.

A constant amplitude, irequency-
modulated fixed oscillator operates at
exactly 114 mc. The novel feature of
this oscillator is the manner in which
frequency modulation is accomplished.
The tank coil is resonated by shunting
it with a split-stator capacitor which is
varied by means of an electromechani-
cal driving mechanism. Two stator
plates are mounted upon a lucite
square, fastened to the driving mech-
anism and so positioned as to form a
split-stator capacitor in conjunction
with a light metal cup attached to the
driving mechanism'’s diaphragm. The
driving mechanism, when excited by a
60-cycle voltage, causes the metal cup
to vibrate back and forth in respect to
the fixed capacitor plates, thus causing
a change of capacity across the tank
circuit, with consequent frequency
change. Due to the construction of
the driving mechanism, the change in
capacity is such that the change in fre-
quency is practically linear for a fre-
quency deviation from 50 kc to 12 mc.

It is well known that when two
oscillators are operating at different
frequencies, and their outputs are
mixed, a third frequency of either the
sum or the difference of their har-
monics will be obtained. This princi-
ple is used in this generator.

Cathode coupling from the fxed
oscillator and beat oscillator to the
mixer grid and cathode, respectively,
is used in order to load as lightlv as
possible the oscillator circuits.

The output of the mixer is fed to a
6C4 in a cathode-follower circuit.
\While the use of a cathode-follower

*From data prepared by Fred Berhley,
chief engineer of Approved Electronic
Instrument Corp.

stage provides no additional amylifica-
tion, the relatively low output impe-
dance tends to reduce loading and pro-
vide a more uniform output.

As previously stated, the fixed oscil-
lator operates at 114 mec. The vari-
able oscillator to which the sweep dial
is attached gencrates frequencies from
57 to 114 mc. Calibration of the sweep
dial is in three bands, of which the 2
to 60-mc baud represents the difference
frequency between the fixed oscillator
(114 mc) and any one frequency set-
ting of the variable oscillator (37 to
114 mc). Band 2, from 10 to 120 mc,
represents a harmonic calibration of
hand I (from 20 to 77 mc). Band 3,
from 168 to 227 mc, represents the
sunt of the hxed oscillator (114 me)
and any one frequency setting of the
variable oscillator (57 to 114 mc).

The crystal oscillator may be used
to adjust the receiver’s oscillator or to
provide marker pips for if alignment.
A simple Pierce circuit with external
crystal holder, panel mounted, com-
pletes the crystal oscillator’s require-
ments. The output of the crystal oscil-
lator is coupled to the cathode follower
output through a selector switch and
amplitude control. )

Provisions for marker frequencies
from 20 to 40 mc have been made, the
marker dial being directly calibrated.

Alignment Procedure

The alignment procedure of all wide-
band amplifiers follows basically the
same pattern. However, TV receiver
manufacturers normally furnish coni-
plete and detailed alignment informa-
tion that should be followed closely for
best results. The usual routinz is:
(1) Alignment of sound traps; (2)
followed by adjacent channel traps;

(Continued on page 44)
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PH“N“ installation ..« service

Design and Installation Data* on Philco Three-
Speed Unit Which Employs a Six-Gram High-
Compliance Crystal Pickup With a Folded
Mechanical Lever System. Features of Three-
Speed Changer and Amplifier... 45 RPM
Replacement Cartridges . . . Vinylite Record
Static-Discharge Liquid.

WitH THE iterest in three-speed
phonos mounting, most set manufac-
turers have begun to include players,
which will accommodate all three
types of records, the 78, 3314 and 45.

In designing this type of changer,
where smaller size, closer spacing
and slow speed must be considered, the
reproducer, tone arm and motor must
meet quite a rigid set of requirements.

A good reproducer, for playing all
types of records, must have: (I)
Adequate output; (2) high effective
compliance of needle and driving sys-
tem; (3) reproduction iree from dis-
tortion; (4) minimum needle pressure
so as to reduce needle and record
wear; (5) a stable system; preferably
one with retractibilty; and (6) pro-
vision for operation under adverse
humidity conditions.

In addition to these reproducer re-
quirements it is also necessary that
the record changer be satisfactory for:
(1) Wow and flutter (speed devia-
tion); (2) rumble (undesirable low
irequency sound); (3) uniform turn-
table speed (to maintain true pitch);
(4) practically zero horizontal and
vertical friction in the tone arm bear-
_ing; and (3) very sensitive trip
mechanism for cycling the changer.
In the Ip and 45 rpm records, hecause
of the narrower groove spacing, the
available lateral amplitude which de-
termines the driving force is reduced
to less than one-half that obtainable on
standard play records.

*From notes, prepared by B. P. Haines
of Philco, presented at a recent Service
Managers’ meeting in Philadelphia.
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by KENNETH STEW ART

The standard record spacing is ap-
proximately 100 lines per inch, where
the microgroove spacing is as high as
300 lines per inch. However, with
the greater number of lines per inch,
obtaining satisfactory output becomes
a greater problem, as well as making
the tracking more difficult. In addi-
tion, when the displacement is small,
the grooves are likewise small and it
is neccessary to have a very small and
sharp point on the needle. Hence, the
force that can be exerted by the needle
has to be reduced in order not to in-
crease the force per unit area on the
record, thereby reducing the record and
needle life. The needle force selected
by Philco was 6 grams which corre-
sponds approximately to the force per
unit area of a .003 radius needle at a
one ounce pressure.

The spacing between the grooves
on the Ip and 45 records is only .0018”
and it is in this spacing that the un-
dulation or the modulation must take
place. Each groove must use only
one-half this space if over-cutting or
breaking through of the grooves is to
be avoided. Thus, it can be seen that
the displacement from rest due to the
motion of the needle point as it follows
the groove will be only .0009”. This
extremely slight motion of the needle
must, therefore, generate a voltage
sufficient to drive an amplifier.

In the Philco sets, pickups use a
crystal of the bimorph twister type,
1/32” thick, so that each wafer is,

therefore, only .016” thick, with a com-
mon terminal made of graphite ce-
mented between the two sides. Gen-
erally, in reproducer design, the crys-
tal is clamped on only one side. How-
ever, in the Philco system, the crystal
is rigidly clamped on two adjacent
sides. With the clamping along the
adjacent sides, the voltage is increased.
The driving of the crystal blank takes
place through a folded, mechanical lever
systen. The use of a folded mechanical
lever system not only provided the me-
chanical advantage required to drive
the crystal, but also permitted passing
of the motion from the needle through
the system to the crystal on the inside
without having an opening in the
case; thereby, permitting the sealing
of the entire unit against moisture.

The high compliance coupled with
low stylus force affords low needle
talk, low scratch and low distortion.
Incidentally, the folded lever system,
did not provide all the required needle
compliance and therefore additional
compliance was built into the tone arm
bearing assembly and the stylus.

The problem of stress on the pickup
was solved by Philco in the develop-
ment of a new chuck, needle and tone
arm system. A one piece, lightweight,
small cross-section, spring phosphor
bronze chuck was developed to de-
crease the force required at the needle
to flex the crystal to give satisfactory
tracking and meet the compliance re-
(quirements.

The chuck is cemented to one cor-
ner of the crystal and is supported by
a new low durometer or softer rubber



tuleruny which also adds to the cown-
pliance of the system. This bearing
1s held in place by the two halves of
the carridge and two semi-circular
rings that supply the right amount of
clamping at the most optimum point.
This type of construction permits,
transfer of the motion of the needle
from the outside to the iuside through
a hole in 1he rubber hearing that pro-
vides the seal without having an open-
ing in the case. In addition tc a seal
created by the rubber under compres-
sion, silicone has been placed around
the chuck at the corner where it
clamps onto the crystal, and around
the end of the rubber bushing inside
the housing, to prevent any mioisture
leaking thirough the case.

The needle used in the New Philco
sets is said to be so rugged that scrub-
bing or dragging on a turntable has
shown no effect or damage whatever
on the point shape or angle of the
needle. The needle is made of a spe-
cial .01& diameter wire, and will with-
stand a force of 100 grams or 15 times
the playing force. As an added safety
factor or precaution, a dual needle
guard has been added. This is a snap
on arrzangement that prevents the
needle from being misaligned or bent.
The duzl needle is inserted into the
chuck exactly similar to the method
used in previous /p pickups so that the
needle is replaceable in the field as
well as the complete reproducer as-
sembly.

PHONO ACCESSORIES

Three-Speed Changers

Three-speed changers have proved
so popular that they are now being in-
cluded in complete phono units. In one
such unit* recently announced, there’s
a two-tube amplifier and rectifier, a
duo-needie reversible cartridge, and
three-spe=d motor. The cartridge con-
trol lever is on the tip of the tone arm.

Replacemert Cartridges

Replacement-type cartridges for 45-
rpm changers have begun to cone off
the line. One model**, an orthogonal
(vertical-type) torque drive crystal
cartridge, with 34” and 14” hole spac-
ing, tracks at 5 grams pressure. Out-
put of this unit has been reported to be

*V-M 100,

**Electro-Joice series 34.

1.1 volts on an RCA 12-5-31V record
at 1,000 cps.

Static Discharge Liquid

The tendency ol vinylite records to
accumulate dust particles, through
static dischargest, has prompted many
to seek solutions in the form of me-
chanical, electrical or chemical control.
One manufacturer®™* recently an-
nounced that it had developed a liquid
which, when applied to record surfaces,
creates a condition in the record which
causes it to discharge any inherent
static eclectricity so that it will no
longer attract dust particles.

In application, a few drops of the
liquid are spread on a soft cloth and
rubbed over the surface of both sides
of a record. Then a iollow-up rub is
made with a dry cloth to further spread
out thin film (of a thickness of one to
ten molecules) over the entire record
surface. According to the manufac-
turer, the record may be played 50 to
100 times (depending upon needle pres-
sure) before the invisible film wears
through and another application of the
neutralizing agent becomes necessary.

LP Player Attachment

A lp record player attachment*®** \which
is said to fit all types of existing record
players, manual or automatic, without
requiring installation, has been announced.

Unit consists of a microweight crystal
pickup attached to a double disk turn-
table which is placed on the record player
turntable spindle. A ball-bearing friction-
drive between the two disks reduces the
speed of the converter turntable to the
331/3 rpm speed. The pickup tone arm
is adjustable to any turntable height and
contains a switch which automatically
starts the record when the pickup is
placed in playing position.

Hi-Fi Amplifier

An all-triode****, 10-watt, 7-tube high-
fidelity amplifier kit, based on a design
recently published by Consumers’ Re-
search, Inc., Washington, N. J., is now
being marketed. Unit is said to have a
frequency response (=1 db) from 20 to
15,000 cycles. Distortion is reported as
less than 2.5%, gain as 75 db on radio
and 97 db on phono.

Amplifier kit, model CR-10, comes with
a punched chassis.

1Vinylite is a natural conductor of static elec-
tricity frecm the atmosphere, the static also be-
ing induced by handling records and created
merely by the action of the needle playing the
grooves of the record. Therefore, the charge
which is built up acts as a magnet, and any
dust or grit in the air which comes near the
record surface is held fast and is difficult to
remove from the record surface merely by
brushing, as this action in itself increases the
static charge in the record.

***Walco Products, Inc.

*** American Microphone Co.

****Sun Radio and Electronics Co., Inc.

(Above)

A three-way player with amplifier.

(Courtesy V-M)

(Above)

Plug-in preamp, featuring frequency compensa-
tion, which can be supplied with 15 db of bass
compensation for use with magnetic pickups.

(Conrtesy Thordarson)

(Below)

Orzhogonal crystal cartridge,

(Courtesy Electro-Voice)
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TO MEET THE REQUIREMENTS OF
AM, FM AND TV SERVICING

 MODERN

KNOB MASTER FIXED SHAFT

fits 909, of AM, FM and

TV 14" shaft knobs. No alteration
except cutting to length. Knurled,
flatted and slotted to accommodate
knurled push-on knobs, spring-type
ush-on knobs or set screw knobs.
nds spread for fitting oversize or
worn knobs. 3"’ length meets television
requirements. Noshaft inserts needed.

CUSHIONED TURN.

New Resilient Re-
tainer Ring contributes unusuall
smooth rotation. Your customers wifi
notice the quality ““feel” at once.
Cushioned Turn does for IRC Q
Controls what low-pressure balloon
tires do for automobiles.

RESILIENT
RETAINER RING

permits removal of
Knob Master Shaft and re-
placement with any of 11
special fixed shafts, in less
than a minute, using only a
pocket knife or screwdriver.

NEW TYPE
76 SWITCHES
designed and manufactured by

IRC. Easily and quickly at-
tached to any IRC Q Control.

INTERCHANGEABLE
FIXED SHAFT FEATURE

Gives widest coverage of replace-
ment with nominal stock of
controls. Eleven types of shafts
let the technician meet many
gpecial requirements without ex-
panding control stock. These
shafts are sealed in cellophane
and individually packaged.

STURDIER AND MORE BEAUTIFUL.

Rugged, molded control base and
switch enclosure are colored dis-
tinctive IRC blue. All metal
parts are non-ferrous material
nickel-plated for lustrous finish
and resistance to corrosion. Cus-
tomers will like the Type Q’s
rich precision appearance.




A COMPLETE LINE
OF 59 TYPE Q CONTROLS

and 11 Special Shafts

GIVES YOU WIDEST

PLUS THESE EXTRA

FREE CATALOG
GIVES FULL
INFORMATION

CONSTRUCTION ADVANTAGES

INTERNATIONAL RESISTANCE CO.
401 N. Broad St., Phila. 8, Pa.

Please send me Catalog DC-1 giving full information
on new IRC Type Q Control.

Name.

Address

City.




TV Receiver SERVICING

Part Il . . . Additional Data on Analyzing A TV Circuit, Covering the
Composite Sync, Vertical Sync, Vertical Saw, Horizontal Sync, Horizontal
Sweep, High-Voltage and Low-Voltage Power Supply Sections of Du Mont

RA 105.

IN ANALYZING the procedures to be
used in diagnosing TV receiver trou-
bles last month four typical sections of
the receiver were studied: picture and
sound, sound 1f, audio, and picture and
sync.

It was pointed out that the picture
and sync section was so identified be-
cause a tube going bad in this section
will not only affect the picture but the
sync signal too, in one way or another.
The review revealed that the point in
the circuit where the svnc is taken off
is in the plate circuit of the first zideo
amplifier, and from here it is fed to the
sync clipper stage where the composite
svnc is removed and then applied to
the sync circuits to perform the syn-
chronization function.

If the indication on the crt is simi-
lar to that shown in Fig. 3 (p. 28) then
the trouble would be in this section. It
will be noted in this view that not only
is there no picture, but the raster is
not synchronized, as evidenced by the
vertical retrace lines varying at ran-
dom.

Picture Section: The second tideo
amplifier along with the third video
amplifier and dc restorer, are re-
ferred to as the picture section. If
either the second or third wvideo ampli-
fier stages go dead completely then a

by CARL QUIRK

Head, Technical Service Section
Teleset Service Control Dept.
Allen B. Du Mont Labs, Inc.

svne raster (Fig. 4, p. 28) would ap-
pear on the face of the picture tube.
Sync of the raster is evident because
the vertical retrace lines are locked.
Since the sync signals are taken from
the plate of the first video amplifier
and fed to the sync clipper, then the
presence of the sync raster would indi-
cate that this circuit is performing
properly.

Composite Sync Section: Investi-
gating the svnc circuits we encoun-
ter a stage identified as the cowi-
posite sync section. This is the stage
where the video signal is fed to the
grid and the composite sync is avail-
able at the plate. This composite
svnchronizing signal consists of the
horizontal sync signals plus the se-
quence of pulses that occur at the end
of a field (bottom of the picture)
necessary for accurate synchronization
of the vertical saw generator. If this
stage becomes defective, both horizon-
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tal and vertical sync are lost and the
cffect is as shown in Fig. 5, p. 28.

The composite sync signal is fed
from the plate of the sync clipper
into two different directions, into the
horizontal circuits and into the verti-
cal circuits.

Vertical Sync Section: The section
designated as the wertical sync sec-
tion consists of a triode (one-half
of a OSN7). If this stage becomes
defective then the vertical sync would
hecome very erratic. This may exhibit
itself as a vertical jitter, or complete
loss of vertical synchronization as seen
in Fig. 6, p. 28.

However, it is also possible for a
defective vertical saw generator to be
responsible for defective synchroniza-
tion.

The trouble may be that the free
running frequency of the wertical
blocking oscillator cannot be adjusted
close enough to 60 cycles; Figs. 7 and
8, p. 28. If by adjustment of the verti-
hold control, the indications on the
crt approach this figure, and it is not
possible to get one complete picture
manually (Fig. 7), the free running
frequency is too high. If by adjust-
ment of the vertical hold control, the
indications on the crt are similar to
the view on Fig. 8, and it is not pos-
sible to get one complete picture man-
ually, the free running frequency is
too low. This figure indicates there
are approximately one and one half
frames in view at one time. A more
extreme condition of this would be
when two complete pictures one above
the other are visible.

In either of the foregoing cases,
the grid circuit of the vertical block-
ing oscillator should be investigated,
checking Cz':a, R:nn al’ld Raos

If the free running frequency is too
high and cannot be adjusted low
enough, the value of the capacitor or

Fig. 2. Power supply schematic.
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