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your i.c. distributor ca 

I 

a 

on IRC Type BT 1/2 Watt and 1 Watt Resistors 

in new handy RESIST -0 -CARD form 

if you buy now! 
/44; yomee'dpieCee.le 

IRC QUANTITY BALANCED COST SPECIAL 
ASSORTMENT RESISTOR ON CARD ASSORT- IF BOUGHT DEALER 

I`IUIYIbttt I TCC mu1I VI omuu recughm 

Resist -O -Card 
#15 

BTS 
1/2 watt 

100 
most popu- 
lar resistors 

20 
values 

$12.00 
net 

$5.95 

Resist -O -Card 
#16 

BTS 
1/2 watt 

100 
often needed 

resistors 

57 

values 
$12.00 

net 
$5.95 

Resist -O -Card 
#17 

BTA 
1 watt 

74 

most popu- 
lar resistors 

20 

values 
$13.32 

net 
$6.59 

Resist -O -Card 
#18 

BTA 
1 watt 

74 
often needed 

resistors 

45 
values 

$13.32 
net 

$6.59 

For a Limited Time Your IRC Dis- 
tributor has popular, balanced assort- 
ments of BTS and BTA resistors in 
handy RESIST -O -CARD form. IRC 
RES IST -O -CARDS SAVE YOU OVER 
50% of the regular cost of IRC resistors. 

Distributor RESIST -O -CARD Stocks are 
Limited. Order now and save real money! 

Choose from 4 Resist -O -Card assort- 
ments. In combination they give com- 
plete coverage. 

1/ Resist -O -Cards are factory -packed from 
current IRC production. 

1 Handy card -mounted stocks. Hang 
right at service bench ready to use. 

if Individual ranges and RETMA Color 
Code Chart on each card. 

INTERNATIONAL RESISTANCE COMPANY 
Wieneuvvtie ß,út sue- 413 N. Broad St., Philadelphia 8, Pa. 
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YOU CAN FILL ALL 
YOUR FUSE NEEDS FROM 
ONE SOURCE 

.. by Standardizing on BUSS FUSES 
Just turn to BUSS for all your fuse 

requirements in any size from 
1/500 ampere up. The line is corn- 
plete: standard type, dual -element 
(slow blowing), renewable and 
one-time types . . . plus a com- 
panion line of fuse clips, blocks 
and holders. 

You'll find that by obtaining all 
your fuses from one source you can 
save time and money by simplifying 
your purchasing, stock handling 
and records. 

Why BUSS fuses give "trouble - 
free" protection. 

To make sure of dependable 
electrical protection under all serv- 

ice conditions, - every BUSS fuse 
normally used by the Electronic 
Industries is tested in a sensitive 
electronic device that rejects any 
fuse not correctly calibrated, prop- 
erly constructed and right in all 
physical dimensions. 

In sales and service - BUSS is 
the fuse your customer knows. In 
the past 39 years millions and mil- 
lions of fuse installations for home, 
farm and industry have firmly es- 
tablished the BUSS trademark. So 
when you furnish a BUSS fuse the 
quality is never questioned. That's 
why you'll find it's just good busi- 
ness to handle only genuine BUSS 
fuses. s. 

BUSSMANN Mfg. Co. (Div. McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 
Please send me bulletin SFB containing facts on BUSS v 

small dimension fuses and fuse holders. SD -934 

Name Title 
Company..._ 

Address 

City & Zone. State... 

FOR MORE 
INFORMATION 

MAIL THIS 
COUPON 

efiet fis 
Makers of a complete line of fuses for home, farm, commercial, electronic and 
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tact eplacernent 

1,252 t 

HVO-15 
PHILCO 

HVO-21 
PHILCO 

H V O-24 
ADMIRAL 

The only transformer line designed exclusively for service-Merit sine 1947 had 

made available to you a complete line of exact replacement transformers. 

Merit's 3 plants are geared to supply your TV transformer needs when you need 

them-on the spot for black and white and color with exact or universal replace- 

ment flybacks. 

er, ar Writ 
ate replaceme 

copy of Merit 19 
onents for all models and 

A Y RCA 
PIIILLU 

Emerson 
MUNTZ 

SILVERTONE 

Motorola 
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EDITORIaL... 

CURRENT PRODUCTION & SALES FIGURES 

During the first 6 months of 1954, according to 
RETMA reports, 2,845,147 television and 4,886,559 
radio receivers were manufactured. Compared to 
figures for the corresponding period of 1953 this 
year's TV receiver production was down 26% while 
radio production was down over 30%. Incidentally, 
only 8,394 color TV sets were produced during the 
first half of this year. 

However, from the same reliable source comes 
offsetting good news to the effect that during the 
first 6 months of this year 2,805,760 TV sets moved 
through retail outlets whereas only 2,775,900 were 
sold in the like period of last year. 1954 radio re- 
ceiver sales volume for the first half hit 2,410,893 
units contrasted to 3,017,196 for 1953. 

Thus we have gone through a production -sales 
leveling period. Last year, during the first half, 
distributor -dealer receiver inventories were far 
too high. This year a more justifiable ratio of pro- 
duction -to -sales was maintained. Eventually it will 
be a big factor in eliminating "dumping" or the 
failure of weak -sister manufacturers and conse- 
quently prices wlil remain firmer. 

CHANGING SERVICE DEALER TRENDS 

Early last year we compiled a list that included 
the name and address of every Service Firm and 
Service Dealer establishment in the USA. In May 
of this year we did the same thing and were 
astounded to note that there was a sharp drop-off 
of Service Dealers (firms that sell radio -TV at re- 
tail besides operating a service department) in 
certain key cities. For example, in New York City, 
Philadelphia, Chicago, Detroit and Los Angeles 
the number of dealers dropped from 10% to 28%. 
In contrast, the number of firms engaged solely in 
service work increased from 8% to 24%. Our 
records also showed that in other major cities 
such as Kansas City, Portland, Houston, etc.,.where 
TV only became a factor during 1953, the number 
of pure service firms increased while the number 
of Service Dealers increased, too. 

At first we were perturbed and almost came to 
the conclusion that our statistics might have been 
in error. Then, happily, the August 9, 1954 issue 
of "Life" came along and the article, "Discount 
Houses Stir Up a 5 Billion Dollar Fuss," gave us 
the clue which enabled us to reconfirm our find- 
ings. Yes-in many major cities the impact of some 
large discount houses had forced many former re - 

by S. R. COWAN 
PUBLISHER 

tail stores to drop their fast becoming unprofitable 
dealer activities so they could concentrate on the 
service angle which showed handsome returns. 
We suggest that you read the "Life" article referred 
to. It shows that discount selling is being over- 
done, but is here to stay. It also shows that a firm 
that renders good service to its customers can 
maintain its position as a retailer. 

WE CAUSED A FURORE 

Our July issue story on how to sell and service 
radio controlled garage door operators caused 
quite a furore. Many readers liked the suggestion, 
writing that they're going to explore its possibili- 
ties. 

However, several firms that manufacture radio - 
controlled garage door opening devices, other than 
the particular firm mentioned in our story, have 
written that some of the sales figures we quoted 
in our story were not quite accurate. For example, 
H. W. Crane Company, a Maywood, Illinois firm, 
contends that at present over 200,000 operators 
are now in use whereas we said that only 20,000 

were in use. That being so-there's that much extra 
immediate potential service business to go after. 
Also, we are now informed that several brands of 

radio controlled garage door operators can be pur- 
chased by Service Dealers for about $140.00 net 
so they can be sold and installed profitably in the 
$225.00 price range. 

OUR NEW REGULAR TV SERVICE INFORMATION 
SECTION 

Bound into this issue, at the rear, is an eight - 
page form representing the latest, absolutely 
COMPLETE TV Service Information available on 
certain Sylvania receiver and chassis models. All 
future issues of "Service Dealer" will have a simi- 
lar complete TV service information section de- 
voted to one of the leading TV brands now in use 
and now most needed by the service fraternity. 
Some .of these sections will be 8 pages-others 
larger, depending upon the receiver in question. 
All of these complete TV service information sec- 
tions are being prepared for "Service Dealer" ex- 
clusively by arrangement with John F. Rider, 
Publisher. Note: Our new TV service section is 
NOT a mere digest. Instead, each is legibly printed 
and complete in every detail. They may be as- 
sembled alphabetically in standard binders so in 
time a complete working file will be obtained. 
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CBS-COLORTRON 
205 SO. INCHES 

OF PICTURE 

m 

HOW "205" ACHIEVES BIGGEST PICTURE 
As its name implies, picture area of "205" is a 
big 205 square inches. The "205" achieves this 
maximum utilization of screen area: 1. By 
photographic printing of tricolor screen di- 
rectly on inside of curved face. 2. By using a 
simple, light -weight shadow mask. 3. By po- 
sitioning the three mask supports above and 
below the desired screen area ... where the 
screen is masked off anyway by the set maker 
to obtain the desired 4 x 3 aspect ratio. This 
permits full lateral use of screen. 

1 

IT'S CBS-HYTRON FOR NEW 
COLOR RECEIVING TUBES TOO 

TYPE DESCRIPTION 

CBS-Hytron 3A3 Half -wave, high -voltage rectifier 
CBS-Hytron 6AM8 Diode, sharp -cutoff pentode 
CBS-Hytron 6AN8 Medium -mu triode, sharp -cutoff 

pentode 
CBS-Hytron 6BD4A Sharp -cutoff beam triode, high - 

voltage regulator 
CBS-Hytron 6806 Sharp -cutoff r -f pentode color 

demodulator 
CBS-Hytron 6817 Triple -diode d -c restorer 

LEADING TV 
SET MAKERS PICK 

LEADING BIG -SCREEN COLOR TUBE 
.. for Biggest Picture 

... for Superior Performance 

... for Delivery NOW! 
The CBS-Colortron "205" is today traveling in freight cars and trucks to the 
nation's leading TV set manufacturers. It was chosen by them, because of: The 
"205's" larger 205 -square -inch screen. The "205's" over-all superior performance. 
The "205's" easier circuit adjustments. The "205's" absence of "pincushioning" 
and other distortion. And the "205's" availability in production quantities now ! 

BIG -SCREEN COLOR TV IS HERE ... today ... at CBS-Hytron. Original ... simple ... functional ... advanced design of the "205" made this possible: 1. With its 
curved screen -mask construction. 2. With its maximum use of the screen area. 
3. With its electromagnetically converged three -beam electron -gun assembly. 
And CBS-Hytron's huge, new Kalamazoo plant stands ready to step up the 
"205's" availability when 
needed. Yes, you can look 
to CBS-Hytron as the 
leader . . . and major 
producer of big -screen 
color picture tubes. 

NEW . . . FREE "205" DATA r"_m' 

Keep abreast of big -screen color TV. 
Four -page sheet on CBS-Colortron 
"205," RETMA type 19VP22, contains 
complete data on: Construction ... op- 
eration ... application ... installation 
... adjustment... electrical and mech- 
anical characteristics. Write for Bulletin 
E-227 today! 

CBS-HYTRON Main Office: Danvers, Massachusetts 

A Division of Columbia Broadcasting System, Inc. 
A member of the CBS family: CBS Radio CBS 
Television Columbia Records, Inc. CBS Laboratories 
CBS -Columbia CBS International CBS-Hytron 

RECEIVING TRANSMITTING SPECIAL-PURPOSE 

RADIO-TELEVI'iION SERVICE DEALER SEPTEMBER, 1954 
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See For Yourself 

SUPER PERFORMANCE 1 

Atief NNL 
1I" PHILCO °, 

QUALITY 
44 a®.. 
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GUARANTEED TO OUTPERFORM 

ANY EQUIVALENT TYPE ANTENNA OR 

YOUR MONEY and 

LABOR COSTS BACK! 
There's been enough words written about TV antenna performance. Now 
... see the facts for yourself !Compare any of the new PHILCO Super -Performance 
TV Antennas with any equivalent type on the market. If the new PHILCO does 
not give you the finest picture possible, your money back for the antenna plus 
your labor costs up to $ 10.00. Ask your PHILCO Distributor for complete 
details on this amazing offer ! 

PHILCO VHF 
SUPER CONICAL 

PHILCO VHF 
LOW BAND YAGI 

PHILCO TWO -BAY SUPER CONICAL 

ALL -CHANNEL ANTENNA 

Strong signal pickup on VHF 
channels 2 through 13 ... UHF 
channels 14 through 83 ... ideal 
for fringe area reception ... all - 
aluminum construction with 
dowelled elements: Part No. 
45-3096-2. Rugged single bay 
design: Part No. 4 5-3096. 

PHILCO TWO -BAY VHF LOW BAND 

YAGI ANTENNA 

10 elements . all -aluminum .. . 

factory pre -assembled. Top per- 
formance on channels 2 through 6 
... 13 db to 15 db gain on various 
channels. Single bay Part No. 
45-3112-2 through 6. Stacked ver- 
sion harnessPartNo.45-3267. 

PHILCO GOLDEN YAGI 

UHF ANTENNA 

Designed for 300 ohm operation 
.. all metal construction ... 1 1 db 

to 12 db gain on various chan- 
nels. "Cronak" coated compo- 
nents resist salt air ... humidity. 
Six models cover entire UHF spec- 
trum: Basic Part No. 45-1996. 

PHILCO PARAFLECTOR 

ALL -CHANNEL UHF ANTENNA 

Pre -assembled, all -aluminum . . . 

8 to 10 db gain . . . outstanding 
fringe area performance . .. im- 
mediate mounting on existing 
masts. Part No. 45-3071. Bow Tie, 
Part No. 45-3069 and Bow Tie 
with reflector, Part No. 45-3070 
give top quality pictures in many 
UHF areas. 

PHILCO UHF 

GOLDEN YAGI 

} 

PHILCO UHF 

PARAFLECTOR 

PHILCO CORPORATION ACCESSORY DIVISION 
"A" AND ALLEGHENY AVE. PHILADELPHIA 34, PA. 
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RAYIH EON 

SERVICE 
OEP/, 

II 

SALES 
AND 

SHO 
ID 

o help YOU make more money! 
211111.11111 

hrilwh+F 

ILLUMINATED 
"SERVICE DEP'T" SIGN 

Dress up your shop with this easy -to-hang 
direction sign. Supplied ready to hang. 

RAYTHEON BROWLITE 
A new kind of flashlight that frees both 
hands for service work. 

OUTDOOR 
THERMOMETER 

TELEVISION 

RADIO 

SERVICE 

110Iro 

u 

ROTHE() 

TELEYI N BIO 
D 

RADIO TUBED 

TUBE and TOOL CARRYING CASE 
Holds 137 tubes and necessary repair 
tools - all tubes are in full view. 

DEALER NAME NERE 
TEL EV ISI ON 

F.K:) 

RADIO SERVICE 

TELEVISION 
TUBEfi, 

R YiHE RANO 
TUBES 

ILLUMINATED OUTDOOR SIGN 
Double sided, - formed plastic face sign 
for outdoor use. 36" x 24". A real traffic 
stopper. 

TRANSPARENT PLASTIC 
WINDOW STREAMER 

TUBE SHELF IDENTIFICATION 
LABELS BOOK 

BBSIRESS 

RRILDIBº 
PROSIER 

COLOR SPOT SIGNS 
A brand new set of trans- 
parent window signs every 
service shop needs. 

Labels for over 480 
current Raytheon 
Radio and TV tube 
type designations. 
Easy to apply. 

. 

d 

RAYTHEON ConverTV Seats 
Ideal for shop or home use, or as in- 
centive gifts on TV set sales. 

9*e 
REPAIRS OR eia ADJUSTMENTS 

FRANK'S RADIO & TELEVISION SHOP 
lee I 

" 11°Má óßö 

PRESSURE -SENSITIVE 
REPAIR STICKERS - - 

Stick to any surface without moistening. 
Packaged in handy dispenser box. 

WINDOW DISPLAYS 
Bright, full color displays to sell your 
service. Both are varnished and easeled. 

They're all in this FREE BOOKLET! It's yours for the asking 
You'll find many more money -making sales stimulators and time- 
saving shop aids in this booklet - all designed to help you make more 
money by increasing service business and saving valuable time. Many 
are free and others are made available through your Raytheon Tube 
Distributor at less than cost. To get a copy of the booklet write to 
Raytheon Manufacturing Company, Re- 
ceiving and Cathode Ray Tube Opera- 
tions, 55 Chapel Street, Newton 58, 
Mass. Department G. 

RAYTHEON MANUFACTURING COMPANY 

URE TUBES RELIABLE SUBMINIAT 

RAYTHEON MAKES ALL THESE: 

RAYTHEON 

eºrce hs ecLioni 
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Work , Diagnom AnaQ.tjeie 

COLOR TRANSmISSION 

nñd! 

By BOB DARGAN 
and SAM MARSHALL 

From a forthcoming book entitled 
"Fundamentals of Color Television." 

Part 1 

THE basic NTSC color TV system 
is illustrated in block diagram form 

in Fig. 1. In general, color TV utilizes 
the same general principles of trans- 
mission and reception as black and 
white (B & W) TV. In the conven- 
tional B & W signal the brightness in- 
formation of the areas being scanned 
makes up the video signal. In color 
transmission two video signals are em- 
ployed. The first is a color signal which 
contains the hue and saturation infor- 
mation of each color in the scene, and 

the second is a B & W signal which 
contains the brightness information. 
The latter is made up of fixed per- 
centages of the red, green, and blue 
signals as defined in Chapter 1. 

Transmission 
At the transmitter a scene in color 

is picked up by a color camera which 
is actually a combination of three cam- 
eras in one. By a system of mirrors and 
filters the scene is usually separated 
into three individual and simultaneous 

images, one for each color, red, green, 
and blue, which are then directed on 
to three separate camera tubes.1 

Referring again to Fig. 1, the outputs 
of these camera tubes, which contain 
the three primary color signals in ap- 
proximately equal amplitude levels, are 

1RCA has under development a single camera 
tube that puts out three signals simultaneously. 
CBS has developed a pick-up system called, 
Chroma -Coder which involves a single camera 
tube, a sequential color scanner, and a system 
for converting the resulting signal into a si- 
multaneous NTSC color signal. 

COLOR CAMERA 

Lens and filters 

Camera 
,Tubes 

/14 

INDIVIDUAL 
COLOR SIGNALS 

B8Wor 
Luminance 

Signal 

COLOR 
MIXTURE 
SIGNAL 

TRANSMITTER 

COMBINED 
SIGNAL 
INPUT 

COMBINED 
SIGNAL 

OUTPUT 

Blue 

S 

E 

P 

A 

R 

A 

T 
0 
R 

1:.:._'...: I Green M\\\\\ÿ Red 

LUMINANCE SIGNAL 

This portion of the color signal 
may be used in black and white 

receivers to produce a 

B B W picture 1 1111 

D 

E 

C 

0 
D 

E 

R 

COLOR 
MIXTURE 

SIGNAL 

INDIVIDUAL 
COLOR 

SIGNALS 

RECEIVER 

i 

THREE -COLOR 
PICTURE 

TUBE 

Fig. I-Simplified block diagram of color TV system. 
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FULL VIEW 

WITH A 

HYCCIN 

OSCILLOSCOPE 
MODEL 617 

FULL VALUE 

$269.50 

You get snore for your scope dollar n a Model 617 
Oscilloscope, because Hycon's special fiat face 3 -inch 

tube eliminates fringe distortion. You pay for 
a 3 -inch scope-you get 3 inches of sharp, usable trace. 

And this precision scope meets ail requirements 
for color TV servicing. So before you buy any scope, 

compare it to the Model 617 feature by feature. 
For full view-full value you'll buy Hycon ... setting the 

standards "where accuracy counts." 

4.:5 MC BANDPASS WITHIN ± 1 DB (VERTICA. AMPLIfIER) 

HIGH DEFLECTION SENSITIVITY (.01 V/RMS PER INCIe) 

INTERNAL CALIBRATING VOLTAGES 

EDGE LIGHTED BEZEL 

STURDY, LIGHTWEIGHT CONSTRUCTION 

See Hycon's line of matched, bench -stacking test 
instruments at your Electronic Parts Jobber's. 

Service facilities h's your area. 

CM Mfg. Company 
2961 EAST COLORADO STREIT PASADENA 8, CALIFORNIA 

"Where Accuracy Counts" 

then sent into two separate sections of 
an "encoder". For our purposes, we 
will define an "encoder" as the section 
of a transmitter which converts the 
three primary color signals leaving the 
camera into separate B & W and color 
mixture signals suitable for modulating 
the channel carrier of the station. 

One section of the encoder extracts 
certain required percentages of the 
three primary color signals for the 
B & W or "luminance" signal. A sec- 
ond section produces a color mixture 
signal which provides the necessary 
color information for transmission. Both 
B & W and color signals are then made 
to modulate a vhf channel carrier in a 

section labelled in the figure as a 

"combiner." The combiner actually is 

the section in which all of the various 
signals connected with the entire broad- 
cast are made to modulate the station 
carrier. The signal leaving the com- 
biner is the complete composite ampli- 
tude modulated rf signal of the color 
broadcast. Although not shown in the 
illustration, the sound carrier with its 
FM modulated sound signal is also 
sent along as a separate signal on the 
same channel. 

Reception 

At the receiving end, this composite 
signal permits a color receiver to re- 
produce the broadcast signal in its en- 
tirety, and a B & W receiver to re- 
produce the luminance portion of the 
broadcast signal. 

The incoming color signal first enters 
the color receiver in a unit which, for 
convenience, we will call a "separator". 
This section directs the luminance and 
color signals into their respective circuit 
sections. The combined color signals 
plus the luminance signal then enter a 

"decoder" which processes the trans- 
mitted color information so that again 
the three original red, green, and blue 
color signals arc reproduced. These 
color signals when directed on to the 
screen of a special color picture tube, 
light up the corresponding color phos- 
phors of the picture tube, and a scene 
which is an excellent replica of the 
original one at the studio is produced. 

Basic Requirements of a 

Color System 

Basic requirements of color transmis- 
sion and reception as set forth by the 
Federal Communications Commission 
are: 

1. Black and white receivers should 
be able to produce satisfactory B & W 
pictures from color broadcasts without 
the need for auxiliary equipment or 
any modification to the receiver. 

2. Color receivers should similarly 
be able to produce satisfactory B & W 
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LOWER 
LIMIT PIX 

CARRIER SOUND CARRIER,, 

LOWER 

SIDE 
BANDS 

UPPER SIDEBAND 

4.50 

UPPER 
LIMIT 

5,75 

1.25 MEGACYCLES 6 

Fig. 2-Frequency distribution of video and 
. sound signals of black and white channel. 

pictures from normal black and white 
broadcasts. 

The above requirements are in addi- 
tion to the normal reproducing func- 
tions of B & W and color receivers, 
and embody the meaning of the word 
"compatibility" as it applies to color 
TV. Under the conditions outlined 
above a smooth transition from black 
and white to color transmission and re- 
ception is made possible without mak- 
ing existing black and white transmit- 
ters and receivers obsolete. 

One of the conditions for meeting 
the above requirements is that the color 
signal must be contained within the 
six -megacycle frequency limits of the 
present black and white channel. Re- 
calling that apparently full utilization 
is already made of the six -megacycle 
channel by the black and white signal, 
as shown in Fig. 2, it would seem that 
such a requirement might be improb- 
able of fulfillment. Up to very recently 
such thoughts were shared by many. 
However, new circuit developments 
and systems, plus a more advanced 
knowledge of how the human eye -brain 
combination reacts to various colors of 
small areas, have made techniques pos- 
sible which permit transmission of two 
signals on the same frequency. These, 
and other developments, particularly 
advances in the art of manufacturing 
color picture tubes, have climaxed and 
brought forward this new twentieth 
century marvel. 

Comparison Between B & W and 
Color System 

Aside from the addition of a "color 
sync" signal the horizontal and vertical 
sync system used in color is the same 
as that employed in B & W transmission 
and reception.2 This additional signal 
is commonly referred to as a "color 

2The horizontal frequency is 15,734.264 cps. The 
vertical frequency is 59.94 cps. The reason for 
these values as compared to the B&W values of 
15,750 cps and 60 cps will be explained further 
on in the text. 

burst," the purpose of which is to syn- 
chronize and set into operation various 

As shown in Fig. 3, the basic black 
and white system consists of a camera 
color circuits in the color receiver. Thus, 
it may be considered that a color system 
is essentially a B & W system to which 
a color video signal and a color sync 
burst signal have been added. 

Fig. 3-Basic B & W TV system. 

tube, a picture tube, and a sync system 
which controls the horizontal and ver- 
tical sweeps. The camera tube converts 
brightness information into a video sig- 
nal voltage. Conversely, the picture tube 

converts the video signal voltage into 
brightness information. Finally, the 
sync section provides identical scanning 
of the horizontal and vertical sweeps in 
both camera and picture tubes. 

In comparison with the black and 
white system, the basic color system is 

illustrated in Fig. 4. Here we have 
three color camera tubes; one providing 
a red output signal, the second a green 
signal, and the third a blue signal. The 
three color signals appear at the output 
terminals of the three color pickup 
tubes at the same instant, so that the 
system is referred to as a "simultaneous" 
one. 

It is obvious that in the system shown 
a single transmission line cannot be 
connected to all of the output terminals 
of the three camera tubes. Doing this 
would cause all three signals to inter- 
fere with each other, thereby resulting 
in a confused mixture of all color sig- 
nals. For this reason the system shown 
uses three separate transmission lines, 
one at each output terminal of the 
camera tubes. 

As far as the receiver is concerned, 
let us assume for the present that three 
electron guns are used in the picture 
tube, each gun exciting a separate color 
phosphor. Also, because of the nature 
of the transmitted signals, we will as- 
sume that the color signal voltages are 
applied simultaneously to the three 
guns of the picture tube. This system 
is used by RCA, CBS and others in 
conjunction with the so-called "three - 
gun shadow mask" tubes which are de- 
scribed in another chaper. In contrast 
with the three -gun tube is another type, 
using a single gun, called a "Chroma- 
tron". Here, the use of a single gun 
requires that one color signal at a time 
be fed into the electron beam of the 
gun. It also requires a synchronized 
switching circuit so that the various 
color signals reach only their correct 
phosphors. The system analysis as de - 

Red 

A' 

Green 

%A 

Blue 

CAMERA TUBES 

H&V 
SYNC 

Red Video Signal 

Green Video Signal 

Blue Video Signal 

Re:z 

''t 
A' 

Green 

A 

Blue 

PICTURE TUBES 

Fig. 4-Basic color TV system. 

RADIO -TELEVISION SERVICE DEALER SEPTEMBER, 1954 II 

www.americanradiohistory.com



HORIZONTAL SYNC PULSE 

.3.58 Mc. BURST 

( 
8 cycles min.) 

HORIZONTAL 

BLANKING INTERVAL 

Fig. 5-Waveform of 3.58 me color 
sync burst signal. 

scribed in this chapter can easily be 
applied to the single gun tube described 
in a later chapter. 

As mentioned previously, the hori- 
zontal and vertical sweep system used 
in color TV is the same as that used 
in black and white. In the color camera 
tube the sweep action takes place simul- 
taneously across all three camera tubes. 
Thus, when point A (Fig. 4) on the 
red tube is being scanned, point A' on 
the green tube is also being scanned, as 
is point A" on the blue tube. All of 
these points correspond to the same 
relative locations on the three tube 
faces. That is, if all of the images on 
these tube faces were superimposed on 
each other by the use of mirrors, all of 
these points would coincide. 

Color Burst Signal 
Introductory reference has been 

made to the color sync signal, or burst, 
which sets into operation various color 
circuits in the receiver. In Fig. 5 it will 
be observed that this color sync signal 
is located on the back porch of the 
horizontal sync pulse, this being the 
most suitable position for this signal. 

Expanded Block Diagram- 
Transmission 

A somwehat expanded block diagram 
of the color TV system which is de- 
signed to show how the color sync sig- 
nal affects the transmitter and receiver 
is shown in Fig. 6. At the left we find 
the color camera tubes contributing 
their color signals, ER, EG, and EB. 
These signals, as in the previous block 
diagram, enter an encoder section 
which develops a luminance signal and 
a color video signal preparatory to 

modulating the if channel carrier in 
the combiner stage. 

Notice that a 3.583 me signal gener- 
ator is included which provides the 3.58 
Inc signals for the color encoder and 
the horizontal and vertical sync and 
sweep circuits of the transmitter. The 
reason why a 3.58 me signal is fed into 
the horizontal and vertical circuits is 
twofold. First, it is the standard fre- 
quency from which the horizontal and 
vertical sweep frequencies must be de- 
rived. Second, it combines with the 
horizontal sync pulse so that the color 
burst signal is positioned on the back 
porch of each horizontal sync pulse as 
shown in Fig. 5. The color burst signal 
consists of eight cycles of the 3.58 me 
signal. 

Further examination of Fig. 6 will 
reveal that the horizontal and vertical 
sync pulses as well as the color burst 
signal are fed into the combiner. Here 
they are added to the color and lumi- 
nance signals where they form a com- 
posite video signal before modulating 
the rf carrier. Notice that the lumin- 
ance or black and white signal is also 
referred to as the "Y" signal. This ref- 
erence is common practice and will be 
used extensively throughout this book. 

'The actual value of the color sub -carrier is 
3.579545 mc. 

8 8 W or 
SIGNAL E 
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Y VIDEO 

CHANNEL C 

0 R.F. 
D 3.58 CARRIER 
E 

> 

COLOR COLOR MC. 
VIDEO - 

SIGNALS 
%SIDE 

1 
BAND / SIGNALS 

SUB -CARRIER OSC. 

(A) 

CHANNEL 
R.E. 

CARRIER 
COLOR 

SUB -CARRIER 

Amplitude mod- 
ulated by Y or 

luminance 
video signals 

and color sub - 
carrier side -- 

bands 

SOUND 
CARRIER 

E. 
Mod- 

ulated 
by 

color 
video 

signals 

Mc. 
3.58 Mc. 

4.5 Mc. 

(8) 

6 
Mc. 

Fig. 7-(A) Y signal from encoder 
modulates channel rf carrier. Color 
video signals modulate 3.58 me sub - 
carrier oscillator producing sidebands 
with 3.58 me as a center frequency. 
These sidebands then modulate the 
channel rf carrier. (B) Location of rf, 
color, and sound carriers on typical 

6 me rf channel. 

Let us now return to the 3.58 inc 
signal which is fed into the encoder. 
This signal becomes the color carrer 
or "sub -carrier" as it is commonly 
called. The sub -carrier eventually is 
modulated by the color video signals 
developed in the camera tube, produc- 

[Continued on page 62] 
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Fig. 6-Block diagram of color TV system with sync information added. 
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RADIART 

All -Channel TV Antenna 

THESE QUALITIES HAVE BEEN COMBINED INTO THIS SINGLE ANTENNA - 
THE ULTAMATIC .. . 

* LOW VOLTAGE STANDING WAVE RATIO ...the mis -match between antenna and 
transmission line is lower than four competitive types tested, an attribute to its 

broad band quality. 
* FRONT -TO-BACK RATIO ... higher than multi -element, yagi-type antennas, mini- 

mizing co -channel interference. 

* GAIN ... expressed in decibels, is a ratio of signal voltage developed by an an- 
tenna over that of reference folded dipoles. It is not a quality sold by the pound 
or achieved by the addition of meaningless elements. The curves shown accurately 
describe the gain of the Ultamatic. Loss of sound or picture due to erratic antenna 
response is eliminated. 

MECHANICAL FEATURES 
* Aluminum screen reflector of exclusive fold -out design, assembled in seconds with 

adequate stability for years of trouble -free service. Longer elements insure maxi- 
mum front -to -back ratio on channels 2.6 and are more closely spaced for increased 
performance on channels 7-13. 

* Dipole and boom assembly are of heavy gauge, seamless tubing. Dipoles fold out 
and are rigidly supported and reinforced to minimize sag and sway. 

* Specifically designed mechanically by stress analysis of each unit and sub -assembly 
to provide a low vibrational period of all elements - your assurance of trouble - 
free installations. 

MODEL UM -213... double stacked UM -213-2 

for the 
FIRST time 

:..the FIRST 
Antenna with 
which You Can 

perfectly synchronized for 
monochromatic and color TV 

Most Uniform Gain Response The gain response DOES NOT 
VARY MORE THAN 3 D.B.ON ANY CHANNEL across the band. 
This quality is exceedingly important in color reception to insure 
adequate color synchronization without resetting. 

HORIZONTAL FIELD PATTERN 

60° 3CHANNELS 

sr& 

o 

RESPONSE CURVE 
,"'-'StNßll SAY 

2 STACK 

a 
10 
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0 

BBBBBBMBNIIMMIZZEIZZBIZZB 
11111111111BZWZBZWIZMINIIMBB 
ZIIIIMIOMMBZWRIIMB7omiCII7 
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MBNIZIIIIIIMIZZZIMINI tiíiii 
tatararatara fa 

E3EìO E70 
60 70 20 

E70OC3m®© 
ISO ,00 200 210 

'THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

TV ANTENNAS * AUTO AERIALS i< V I BRATORS + ROTORS -K POWER SUPPLI ES 
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The Picture Tube with three amazing design features! 

SILVER -ACTIVATED SCREEN...SUPER ALUMINIZED REFLECTOR 

PRECISION -FOCUS ELECTRON GUN 

YOU CAN BE PART OF THE 

BIGGEST PICTURE TUBE 

CAMPAIGN IN THE INDUSTRY! 

All this promotion material 

is yours FREE 

-All you have to do is ask for it! 

attractive window streamers .. . 

colorful counter and window dis- 

plays .. 

radio and TV commercials for you 

to use on your local stations .. . 

newspaper mats .. . 

publicity releases .. . 

postcards .. 
envelope stuffers .. . 

a brand new booklet 
to 

describe 
scribe 

the revolutionary "SilverScreen 

85" to your customers .. 

Here is a truly great achievement in tele- 
vision picture tubes! Sylvania's "SILVER 
SCREEN 85" is the last word in design 
and engineering perfection. It's the picture 
tube with the SILVER -ACTIVATED 
SCREEN, to produce television's sharp- 
est, clearest pictures; the SUPER ALU- 
MINIZED REFLECTOR to catch and 
use all available light, giving pictures 
more depth, more dimension than ever 
before: the PRECISION -FOCUS ELEC- 
TRON GUN that scans every inch of the 
screen, making images stand out in pin- 
point detail. 

From foreground to background, pic- 
tures are razor-sharp, crystal clear! Blacks 
are really black-whites are true white. 
Only professional movies can duplicate 

YOUR SYLVANIA 

DISTRIBUTOR HAS THE 

"SILVER SCREEN 85" NOW! 

MAKE SURE YOU ARE PART 

OF THIS PROFIT -PACKED 

PROMOTION-CALL HIM, 

WRITE HIM, SEE HIM TODAY! 

the "Silver Screen 85" picture. It's a 
SUPER ALUMINIZED PICTURE 
TUBE, designed to give top performance. 
made to the highest quality standards, and 
hacked by the world's most experienced 
manufacturer of picture tubes! 

24 MILLION PEOPLE-INCLUDING YOUR CUSTOM- 
ERS-WILL HEAR ABOUT THE "SILVER SCREEN 85" 
EVERY WEEK ON "BEAT THE CLOCK"! 80 STATIONS 
NOW REACH 93% OF THE TV HOMES IN THE 
COUNTRY. 

Right in your own town! That's where Syl- 
vania will help you sell the "Silver Screen 
85"! Hard -selling commercials will tell mil- 
lions of people every week that you're the 
man to see for a new "SILVER SCREEN 
85." 

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 

In Canada. Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal, P. Q 

LIGHTING RADIO -ELECTRONICS TELEVISION 
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igättic / 
clotron, the 

Bevatron--world's greatest magnet- 
can send mosses of protons hurtling 

around its 135' -diameter race track at- 

e 
almost the speed of light. "Idea", to' 

penetrate deep into the atomic nucleu. 

where lie secrets of matter and energ 

` With us, the "American Idea" is, by 
directed effort and applied know-how, \ to continue to lead in bringing 

ti\you 
electronic products 

of the highest quality. 
y 

"To find and follow,____ 
the better way" 

Complete line of 
"Full Vision" 
Microphones 

D33 Broadcast 
D-22 Public Address .0/i 

d 

Replacement Phonograph 
Cartridges ,l 

INSIST ON AMERICAN FOR QUALITY 

Send for FREE Catalog 47 

ntPltdClUt, microphone co. 

370 South Fair Oaks Ave. Pasadena, 1, Calif. 

TRADE A NEW KIND OF BOOK 

FLASHES FOR TV SERVICEMEN 

Douglas Carpenter, Chief Engineer, 
JFD, shows response curves to Harry 
(Service Dealer) Reizes in newly opened 
JFD Penthouse Antenna Laboratory. The 

Laboratory facilities include signal gen- 
erators, sweep generators, field 
strength meters, oscillo-synchroscopes, 
and a polar recorder, used in recording 
the polar pattern of an antenne. 

Television training schools foe deal- 
er service have been held in the San 
Antonio and Corpus Christi, Texas, 
areas the first week of August, accord- 
ing to Max Schinke, national service 
manager of Admiral Corporation. The 
two-day refresher courses are designed 
to acquaint service personnel with the 
newest engineering advances in the 
company's black and white television 
receivers, latest servicing techniques, 
and circuitry differences between the 
new 1955 sets and last year's models. 
The courses are conducted by Hugh 
Wyeth and Ed Koehler, Admiral TV 
engineers. 

Mr. Lawrence Steiner joins the staff 
of "SERVICE DEALER." Formerly with 
the advertising staff of Variety Mag- 
azine and prior thereto, a 1st Lieu- 
tenant in the Adjutant General's Corps 
of the U. S. Army, Mr. Steiner has e fine 
public relations background. 

[Continued on page 541 

ORDER JA 1. Only.... 

by MILTON S. KIVER 

"Analyzing and 

Tracing TV 

Circuits" 
Estteecri 

ems 

1ioe 

YOU'LL 
MASTER 
ANY TV 
CIRCUIT 

the book that gives you all 

the knowledge you need and 

shows you HOW TO APPLY IT 

A BASIC 
BOOK 

for EXPERTS 
or 

BEGINNERS 

Written by an authority who gives you 
all the facts about every TV circuit and 
then actually tells you how to apply the 
knowledge for everyday Service SUC- 
CESS and PROFITS. This book spells 
out in simple, easy -to -understand lan- 
guage the rules a technician must follow 
to become top-notch in his work-the 
rules you need for assured Service 
SUCCESS. It's the one "must" book for 
every Service Technician. 

CONTENTS: Chapt. 1: Things You Should Know 
About Every Circuit. Chapt. 2: From the General to 
the Specific. Chapt. 3: Differences Between Sche- 
matics and Actual Sets. Chapt. 4: Following the D.C. 
Power Lines of a Set. Chapt. 5: Where the Boost B+ 
Fits In. Chapt. 6, The A. G. C. System-From Begin- 
ning to End. Chapt. 7: In and Around the Deflection 
Systems. Chapt. 8: First Things First. Chapt. 9: What 
To Do When You Meet on Unfamiliar TV Circuit. 
Chapt. 10: Summary. 

168 PAGES, 81/2x 11" $300 ORDER 

TODAY 

Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc., 
2209 East 46th St., Indianapolis 5, Ind 

My (check) (money order) for $ 

enclosed. Send copy)ies) of "Analyzing 
& Tracing TV Circuits" (JA -1, $3.00). 

Name 

Address 

City Zone.... State 
(outside U.S.A. priced slightly higher) 
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They serve a Two -fold Purpose. First, 
they IDENTIFY and ADVERTISE Your 
Company. Second, they PROTECT 

and DRESS UP Your Representatives. 

Trim, smart Geo. Master Advertising Work Uniforms are the kind 
your men will be proud to wear - the kind that will convince your 
customers that they're dealing with a progressive company. 

That's why managers of the sales and service personnel of such in- 
dustrial giants as GE, Ford, Standard Oil, Goodyear, Canada Dry, 
Borden, Philco and hundreds of others depend on Geo. Master Uni- 
forms to build good will and send the sales curve upward. 

Shrewd buyers know that proper fitting garments wear longer and 
look better. It is to assure proper fit that Geo. Master garments are 
sold only by authorized dealers who come to your place of business 
and give personal measurement service to your men. We serve every 
type of business from the smallest to the largest. 

FOUR FABRICS ... HUNDREDS OF STYLES & COLORS 

ORLON 
DuPont's new miracle fabric- 
an all -winter, year-round cloth 
that looks like wool and wears 
like iron. Crease resistant and 
easy to clean. 

COTTON 
The old standby-trim, neat, 
washable and ever popular cot- 
ton. Geo. Master Advertising 
Uniforms of cotton are wash- 
able and low in price. 

NYLON woven with COTTON 

An amazing fabric that wears 
up to 50% longer than ordinary 
cotton. Newest addition to the 
famous Geo. Master line. Noth- 
ing else like it. 

WOOL 
All styles and colors in buil t - 
for -work wool. Always popular 
-always practical. The Geo. 
Master line is the most com- 
plete in America. 

HOW TO GET THESE SALESMAKING UNIFORMS FOR YOUR MEN. If you have 
not yet seen our current styles write us today. We will send our local represen- 
tative to show you fabrics, styles, prices, and examples of the kinds of advertising 
monograms that we embroider on these fine garments. His call will not put you 
under the slightest obligation. You will find him courteous, helpful and ready 
to give you the kind of service that has made Geo. Master a "buy" word among the 
nation's leading advertisers. Write today for prices and full particulars. Complete 
information will be supplied without obligation. 

The Geo. MASTER GARMENT DIV. ; DIIANAR 
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WE 

INSTRUMENTS 
NEW LIN 

SION INTRODUCES 

SERVICING 
AND ALIGNMENT 

AND SPEED 

OF ALL 

THAT 
SIMPLIFY 

RECEIVERS 

SE 

INCLUDING 

CISION BUILT-- 
DESIGNE 

COl-OR. PRE 

FOR 
SERVICEMEN 

RIGHT 

D 

11_- PRICED 
R 

OBSOLESCENCE 

TO DEFEAT 

WESTON V S O LINE 
TV TEST EQUIPMENT 

In the new 980 Line, WESTON offers TV technicians not only a group 
of superior, up-to-the-minute instruments, but a new, greatly simplified 

and time -saving method of TV receiver alignment as well. 
The instruments in this line represent a completely new approach in 

test equipment design and operation ... instruments that set entirely 

new standards in performance ... in operating simplicity ... in value! 
In the new simplified method of alignment which they provide, it is 

no longer necessary to connect the calibrator to the receiver. This sim- 

plified hook-up eliminates the spurious markers and receiver oscilla- 

tions encountered with conventional hook-ups. Further, there is no 

disappearance of markers at trap resonant frequencies. And there are 

many other advantages, too; all enabling you to do a better alignment 
job, in one-half the usual time, and at far higher profit. 

980 Line instruments are available to TV technicians through lead- 

ing distributors. Literature giving complete information gladly sent on 

request. Return the coupon today. 
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MODEL 985 
CALIBRATOR 

-a time -saving instrument for TV shop, engineering labo- 
ratory, and industrial alignment applications. Negative and 
positive Z-axis markers are provided for wave -form pattern 
analysis. Extremely useful for making linearity adjustments, 
calibrating signal generators, and determining signals of un- 
known frequencies. Generated markers are visible even at 
sound trap frequencies. Generated frequencies are fundamen- 
tals ... not harmonics. Simultaneous multiple marker insertion ... no distortion of response curve ... fewer connections to TV 
receiver. 

MODEL 984 
SWEEP 

GENERATOR 

-for efficient trouble shoot- 
ing and lab practice in prob- 
lems of sound and video IF 
circuits, associated trap dr - 
cuits, TV tuners, video 
amplifiers and all-purpose 

visual alignment. RF OUTPUT: Frequency modulated signal, 
TV channels 2 to 13 inclusive, complete FM coverage available 
by means of two preset selector positions. FREQUENCIES 
ARE FUNDAMENTALS OF THE OSCILLATOR FRE- 
QUENCY. IF/VIDEO OUTPUT: Frequency modulated sig- 
nals ranging to 50 megacycles, continuous tuning, signals free 
from harmonics. SWEEP WIDTH: Full 10 megacycles on all 
channels. OUTPUT VOLTAGE (RMS) : 0.1 Volt, sweep is 
linear. Output is essentially flat. 

MODEL 982 
VACUUM TUBE 

VOLTMETER 

e; -a self-contained, battery 
operated Vacuum TubeVolt- z meter, particularly adapta- !_ ble to the Radio-TV servic- 

ing industry where the requirements of peak to peak measure- 
ments of a -c voltages exclude the use of conventional meters. 
Makes possible quantitative measurement of all complex wave 
form voltages utilized in video, sync and deflection circuits with 
no a -c line interference in critical measurements. Battery opera- 
tion affords complete isolation from spurious response due to 
stray a -c fields and circulating ground currents. Circuit loading 
on peak to peak measurements eliminated. 

for TV it's the 980 Line 

MODEL 983 
OSCILLOSCOPE 

-a high gain, wide band os- 
cilloscope. Band width of 4.5 
megacycles allows accurate 
display of video frequencies, 
including pulse wave forms 
and color synchronizing 
bursts. High sensitivity of 17 
millivolts per inch makes it 
ideal for setting resonant 
traps, as a general null indicator, signal tracing in low level 
stages, phase measurements as well as for sweep frequency 
visual alignment of TV receivers. Has provisions for in- 
ternal calibration, internal phased sine wave, and Z-axis 
intensity modulation. Reversal of polarity of both horizon- 
tal and vertical signals accomplished by means of toggle 
switching. Identical vertical and horizontal amplifiers .. . 
direct coupling used throughout. 

MODEL 981 
PROPORTIONAL 

MUTUAL CONDUCTANCE 

TUBECHECKER 
-provides meter measure- 
ment of leakage resistance 
as high as 5 megohms be- 
tween tube elements . 
nine single circuit, twelve 
position selector switches 
protect against obsolescence 

. three toggle switches 
make it possible to check and compare sections of twin - 
section tubes at only one setting of selector switch. Trans - 
conductance measurements high as 30,000 micromhos with 
filtered d -c plate, screen grid, and control grid potentials. 
Precision voltage divider network and switch provides sig- 
nal voltages of 0.65, 1.3, 2.6, and 5.2 volts peak to peak at 
a frequency of 5000 cycles. Tubes checked more closely to 
circuit operating conditions. Better Gm accuracy obtained. 

MODEL 980 
ANALYZER 

-highly versatile, accurate and rug- 
ged volt-ohm-milliammeter with a 
combination of functional ranges 
which provide a wide range of test 
measurement applications in the electronic held. D -c sensi- 
tivity pf 20,000 ohms/volt, a -c sensitivity 1000 ohms/volt. 
AccuEacy 2% d -c, 3% a -c. Range and functional switching 
greatly simplified by use of a single dial for all ranges and 
functions. 

WESTON Electrical Instrument Corporation 
614 Frelinghuysen Ave., Newark 5, N. J. 

Send copy of bulletin SD 

Nome 

Address 

City State 

test equipment 
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SUPER PERFORMANCE 

ON VHF - EXCELLENT 

PERFORMANCE ON UHF 

ICAL-V-BEAM" DIPOLES 

FOR T AND MOST UNIFORM 

MATI '0 300 OR 200 OHM 

LIN;, ROSS ENTIRE BAND 

FULL 

INSTAL 

PER 

ASSEMBLED - 
KLY AND 

NO PHASING (PHAS 

TRANSFORMERS ATTAC 

OHM LINE OR 200 OH 

LOW LOSS LINE 

ALL ALUMINUM CONSTRUCTION 

LIGHTWEIGHT - DURABLE 

NO RIVETS TO WORK LOOSE 

AND BECOME NOISY! 

LIST PRICES: 

Model 201 (Single Bay) $26s° 

Model 202 (2 Bays Stacked) $5700 

Model 204 (4 Bays Stacked) $12400 

- designed to obsolete all 

existing TV arrays, provides maximum 
gain, maximum F/B ratio, minimum. 

spurious lobes, no phase shift 
- best for B&W or Color TV 

4111111111111111 
The best S/W/R, S/N/R and H -E plane- pattern TV Array ev_ r e- 
vised. Utilizes the Patented "Conical -V -Beam" theory to pe . on. 
"Conical -V -Beam" dipoles provide true broad -band char stics 
with maximum gain and signal to noise ratio with NO P HIFT. 
New transmission line and spline back provide the pattern 
on all channels. If you've trie e rest - Now! Try t st! 

--tAT 
"CONICAL- V -BEAMS" 

ASBURY PARK 5 
NEW JERSEY 

"Conical -V -Beams" are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and 
British Patent No. 691,485 - other patents pending. Sold only through authorized distributors. 
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Servicing hints to help 
eliminate noises caused by TV sets 
that plague the AM receiver. 

by 

ISTEVE TRAVIS 

Service Consultant 

THE purpose of this article is to help 
avoid TV interference in home 

radios by considering some of the 
causes of TVI and methods of eliminat- 
ing it. It is up to the TV technician to 
be able to remedy the situation when 
it occurs. 

The whistles and birdies that are 
characteristic of TVI come about in 
two ways. First, they may result from 
radiation of magnetic fields from TV 
chassis. Second, they may be produced 
by the feeding of parasitic voltages from 
the TV chassis into the power lines 
which then convey the obnoxious signals 
to the innocent radio. (See Fig. 1.) 

The horizontal deflection systems in 
television receivers develop high de- 
flection currents and voltages. The hor- 
izontal sweep voltage of 15,750 cps 
itself is not important. It is the produc- 
tion of harmonics of this deflection 
frequency that cause the disturbing 
signals in radio sets. 

Radiated voltages which may be pres- 
ent in the radio antenna and power 
supply cause the annoying squeals heard 
from the radio speaker. In tuning, the 
interference may be noticed every 15,- 
750 cycles over the radio tuning dial. 

This of interference can be ex- 
perienced as far away as 60 or 70 feet 
from some TV receivers. On occasion, 
it has been heard at a distance of over 

i/tMròJìou 
100 yards from the TV receiver and 
can be experienced at any AM signal 
level. Usually the interference is more 
pronounced in those signal areas where 
the AM radio signals are not very strong. 
Also it is particularly noticeable when 
the radio is operated with a built-in 
antenna which most radios use today. 

Outdoor Antenna Recommended 

The use of an outdoor antenna is 
highly recommended in such cases of 
TVI when the radio is being operated 
with a built-in aerial. The outdoor 
aerial will deliver more AM signal 
strength and therefore the signal to 
interference ratio will usually be in- 
creased. Hence, the use of an outdoor 
antenna is very important and should 
not be overlooked in the correction of 
this trouble. 

It usually strikes the television set 
owner as rather strange that service 
work has to be performed on his tele- 
vision receiver when it is working so 
beautifully and he is not anxious to 
have it touched. It is most important 
to determine positively that the sus- 
pected TV receiver is causing the 
whistles and birdies. Rotation of the 
horizintal hold control should change 
the pitch of the whistle in the radio. 
Another way of determining that the 
particular TV receiver is the offender is 
to turn off the TV set. The whistles 
should be eliminated. 

Horizontal interference escapes from 
the TV receiver through two paths. 
Since the horizontal output tube and 
horizontal damper tube develop large 
rf voltage containing the interfering 
harmonics, any cables associated with 
these tubes will radiate the signals (as 

RADIATION 

WALL OUTLET 

INTERFERENCE 
THROUGH POWER LINES 

WALL 
OUTLET 

-Power Line 

TABLE 
RADIO 

III o 

Fig. I-Two paths for interference signals: power lines and via the air. 
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well as the tubes themselves). The 
capacitance between the filament and 
cathode in the tubes will permit the 
signals to appear on the filament line 
of the tubes. These signals are then 
capacitively coupled from the secondary 
of the filament or power transformer to 
the primary from where they are fed to 
the power line and thereby coupled to 
radios on the same power line. 

A three way portable radio can be 
used to determine if the annoying 
signals are being transferred through 
the power lines. If the portable radio 
has the same amount of interference 
when operated on battery as when con- 

0 o o, o F-1 

ALUMINUM COVERED TUBE 

Fig. 2-The deflection cable is en- 
closed in an aluminum covered tube 
to prevent radiation from the cable. 

nected to the ac power line in the 
location of the interfered radio, then 
most of the interference is being radiated 
through the air. 

Many cases of this type of interfer- 
ence will be found to be due to TV 
receivers converted for larger picture 
tubes. Some conversions generate such 
strong 15,750 cycle pulses that these 
pulses are often audible in the room to 

people with a sharp sense of hearing. 
Since the radiation can occur due to 

exposed cables, transformers and tubes, 
these items should be the first to be in- 
vestigated. 

Most TV manufacturers have tackled 
this problem by more careful receiver 
design. Radiation has been greatly re- 
duced by housing the entire horizontal 
deflection system in a high voltage cage 
or shield which includes the horizontal 
output tube and damper tube and the 
transformer. Another help has been to 

encase the deflection cable in a cylinder 
of aluminum or covered with aluminum 
tape (see Fig. 2). Tin foil can be 
wrapped around the deflection cable if 
the aluminum tape is not readily avail- 
able. This will measurably reduce the 
radiation and should be one of the first 
steps in affecting a cure. Shielding the 
horizontal output and damper tube with 
wire screen, thus permitting sufficient 
air to circulate through the shield to 

remove the tube heat, should be another 
step taken. It may even be necessary to 
shield the picture tube aquadag coating 
with tin foil or aluminum paper. 

It is advisable to find out whether 
.01 uf line -bypassing condensers a re 
at the ac input to the chassis. The .01 
uf condensers may have been omitted 
by the manufacturer and the installa- 
tion of the condensers may very pos- 
sibly reduce the radiation down to a 

tolerable degree. 
Since the interference can reach the 

power lines and travel along them to the 
radio, an ac power line filter may be of 
some help in reducing interference. A 
filter as shown in Fig. 3 will aid in this 
blocking action. Experience has shown 
that most of the radiation comes through 
the air and the complete correction can- 
not be expected from the filter. This 
does not mean that the possibility of 
improvement with a filter should be 

50 TURNS OF No.14 
INSULATED WIRE 

ON 1/2" IRON COIL FORM 

TO A.C. 
WALL 

OUTLETS 

.02µf 

.02µf 
mi.i...i.i.i.i.i.i.&sm. 

A.C. LINE FILTER 

TO TV 
RECEIVER 
A.C. INPUT 

TO WATER OR 
RADIATOR 

PIPE 

Fig. 3-Mount at back of cabinet. 
Keep ac line from receiver to oc 

line filter as short as possible. 

overlooked as it certainly will aid in 
many cases. Excellent ac line filters to 
eliminate interference have been made 
available by various manufacturers. 

Using the AC Line Filter 
When using the ac line filter, 

mount the filter as close to the chassis 
as possible, but do not physically con- 
nect it to the TV chassis. When this 
type of filter is used, remove any exist- 
ing ac line filter condensers in the TV 
chassis that may be located at the power 
input. Connect the ground or outside 
connection of the filter to an external 
water or radiator pipe. The filter is most 
effective if used at the TV receiver 
rather than at the radio. 

In extreme cases it may prove neces- 
sary to provide a different power trans- 
former with shielding between the 
damper tube winding and the other 
windings of the transformer. 

Concerning the radio interfered with, 

ac bypassing condensers in the radio 
chassis will help filter the ac line. They 
should be installed if they are not al- 
ready in the radio. In using bypass 
condensers from each side of the ac 
line it is not advisable to use any larger 
size than .04 uf at the radio or TV 
chassis as this will increase the shock 
hazard, and larger values will probably 
not provide any additional improvement. 

As was previously pointed out, some 
of the interference can originate in the 
filament supply leads from the horizon- 
tal output and damper tubes. The addi- 
tion of an rf choke in the filament 
leads to the tubes will help block the 
radiation of these pulse voltages. 

With receivers that use permanent 
magnet focusing it may be necessary to 
connect a .01 uf condenser in parallel 
with a 500K ohm resistor between the 
permanent magnet focuser and the yoke 
housing. This applies only to those re- 
ceivers that make use of selenium recti- 
fiers in a line connected arrangement. 
With this type of design the yoke hous- 
ing is usually connected to the chassis 
and the focusing assembly is insulated 
from the yoke housing. This arrange - 

Fig. 4-Cover the interior with cop- 
per screening of conductive paint. 
Also, paint or shield the back panel. 

ment protects the customer, when ad- 
justing the focus, from being exposed 
to the potentials of the line -connected 
chassis. 

Wire -Dress of Antenna 
Another important item in the elim- 

ination of the whistles and birdies is 
the wire -dress of the antenna lead-in. 
The antenna lead-in should be posi- 
tioned as far as possible away from the 
deflection section. This applies not only 
in the cabinet but externally as well. If 
permissible, the lead-in on the floor at 
the TV set should be located as far as 

[Continued on page 59] 
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Introducing the longest line of replacement loud speakers with the 
lowest inventory requirement. 

The highest performance in replacement loud speakers at the 
lowest cost. 

THE NEW Viking Replacement Speakers by JENSEN. 

Completely redesigned for all today's requirements, the new Viking 
speakers are completely streamlined both for stocking, selling and 
performance. Viking is the most complete line for radio, TV, replace- 
ment and general purpose applications-there are 13 models includ- 
ing 3 ovals 
BUT 
because of the ingenuity of the Jensen design, you need only one 
universally applicable model in each speaker size. Your inventory 
requirements are lower than for any other speaker line-your stock 
investment is cut to the bone. 

And the Viking speakers are universal. The new Viking design is 
the most compact, has the least depth of all the replacement speak- 
ers. They'll fit into even the most crowded sets. And with the most 
compact design Viking has introduced greatly improved efficiency, 
heavier magnets, truly permanent alignment, at no increase in price 
in all models 6" and smaller. 

Free with all sizes from 3" to 6" Viking speakers new free, easy - 
mount combination transformer and chassis mount bracket. 

ellMANUFACTURING COMPANY 
ensen 

Division of The Muter Company 
6601 South Laramie Avenue Chicago 38, Illinois 
In Canada: COPPER WIRE PRODUCTS, LTD., Licensee 

www.americanradiohistory.com



A RvoMionokg 

by HAROLD HARRIS 

Vice President, Sales & Engineering, 

Channel Master Corp. 

FROM the geographical aspect of 
TV transmission, the situation of 

overlapping coverages and extended 
transmission range ultimately resulted 
in the memorable freeze, which was 
lifted after completely new channel al- 
locations failed to reduce the problems 
presented. These re -allocations have not 
reduced the great distances that TV 
stations reach out to-and as a result 
practically every community in the 
country receiving TV signals gets them 
from more than one channel and from 
more than one direction. 

Until now, the problem of receiving 
TV reception from a number of differ- 
ent directions has been met by three 
general methods: 

1. The use of a rotator in conjunc- 
tion with a broad band antenna. 
This, by far, is the most common 
approach to the problem. 

2. The use of two or more Yagis, 
independently oriented in con- 
junction with a manually oper- 
ated antenna selector switch lo- 
cated at the set. 

o,i 
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3. The use of so-called omni-direc- 
tional antennas, consisting of a 
series of straight or conical di- 
poles which can be connected in 
different combinations by a 
manually operated, antenna se- 
lector switch at the set. 

The purpose of this article is to de- 
scribe an additional method of solving 
this problem. This new method, devel- 
oped by the Channel Master Labora- 
tories after years of research, is called 
the SelecTenna Coupling System. The 
SelecTenna system permits up to seven 
separate vhf Yagi antennas to be 
coupled, on the mast, to a single trans- 
mission line, provided there is at least 
one channel separation between them 
(or the guard band between channels 
4 and 5). This method the author be- 
lieves will eliminate the use of compro- 
mise antenna types, extra tuning equip- 
ment and the extra manual operation at 
the set when switching channels. 

The system consists of a series of 
very narrow bandpass filters having a 
300 ohm impedance at resonance and 
an impedance of several thousand ohms 
off resonance. The number of filters 
used bears a general relationship to the 

number of channels to be received. 
Let us illustrate the most simple in- 

stallation problem of this type. Assume 
that Channels 2 and 4 lie in different 
directions and that reception is desired 
from each of them. The ideal solution 
would be to couple Channel 2 and 
Channel 4 Yagi antennas together and 
run one lead down to the set. How- 
ever, difficulties may arise when we 
attempt to do this. Until now the hook- 
up shown in Fig. 1 has been technically 
impossible for the following reasons: 

The VSWR (Voltage Standing 
Wave Ratio) curve of an antenna is 
such that it reaches its lowest value at 
resonance and climbs sharply at either 
side of resonance (Fig. 2). The 
VSWR is a function of the impedance 
of the antenna. At resonance, the 
VSWR is at its minimum value and 
the impedance is purely resistive. The 
capacitive and inductive reactances 
cancel each other out. Off resonance, 
the antenna becomes highly reactive. 

When the Channel 2 and Channel 4 
antennas are tied together through a 

length of transmission line, serious 
losses occur because one antenna shunts 
the other. In addition, spurious Chan- 
nel 2 pickup from the Channel 4 an- 
tenna is introduced, and this further 
degenerates the performance of the 

100 

haute 3 

24 RADIO -TELEVISION SERVICE DEALER SEPTEMBER, 1954 

www.americanradiohistory.com



ANTENNA 
MI MI la MI BB MI MI Ili MI MI III III 

COUPLING 

Channel 2 antenna. The same thing is 
true if we consider the effect of a 

Channel 2 antenna on Channel 4 re- 
ception. 

An ideal solution would be to put 
a bandpass filter, one channel wide, in 
series with each antenna. This filter 
would have a 300 ohm impedance at 
resonance and an impedance of several 
thousand ohms on either side of its 
selected channel. (See Fig. 3). This 
system would then permit the channel 
being received to go through its re- 
spective filter unimpeded. The other 
filter isolates the inoperative antenna 
and prevents it from interfering with 
the one in operation. The outputs of 
the bandpass filter for each respective 
channel would be tied in parallel and 
one line could be brought down to the 
set (Fig. 4). After almost two years of 
development the circuits shown in 
Figs. 5A and SB were developed. Fig. 
SA shows the circuit for the low band. 
Fig. SB shows the circuit for the high 
band. 

In operation, these two circuits are 
virtually the same. Capacitive isolation 
instead of inductive isolation is used 
in the high band because the required 
value of inductance resonated with the 
distributed capacity of the coils at high 

Ch 2 Yogi Ch 4 Yogm 

fior.. 5 

0 

low Bund 

0 

High lend 

band frequencies. A compensating in- 
ductance was also put across the high 
band terminals to compensate for stray 
capacitances resulting from the size of 
components, hardware, and placement 
of parts. This inductance corrects the 
skirt impedance off resonance and pre- 
vents it from being low in magnitude 
and from appearing capacitive. 

The operation of the filter can be 
readily explained by breaking it into 
two parts. Fig. 6A shows that the heart 
of the filter is essentially a double tuned 
transformer consisting of two parallel 
resonant circuits at the desired mid - 
band frequency, with two coupling 
capacitors added to provide necessary 
band width. 

The impedance curve of this type of 
circuit alone is not suitable for our pur- 
poses because the impedance is ex- 
tremely high at resonance and drops 
sharply off on either side of resonance 
(Fig. 6B). The demands of our filter 
are just the opposite. We need a 300 
ohm impedance at resonance and an 
extremely high impedance either side 
of resonance. 

Figure 7A shows one half of a filter 
circuit with the parallel tuned circuit, 
described above, replaced by a resistance. 

20E 

g 

0 

At resonance, the impedance of a tuned 
circuit is purely resistive. The dotted 
capacitor is common to the parallel reso- 
nant circuit and to the series resonant 
circuit. The explanation is as follows: 

The two inductances and the capaci- 
tor are tuned to the bandpass frequency. 
Therefore, we have a series resonant 
circuit acting as an impedance trans- 
former. The effect of this series reso- 
nant circuit is to appear as a 300 ohm 
impedance at resonance, and as an ex- 
tremely high impedance-several thou- 
sand ohms-either side of resonance. 

The impedance characteristics of the 
circuit was being aimed at a filter cir- 
cuit having a band width of one 
channel, very sharp skirt selectivity, an 
impedance of 300 ohms at resonance, 
and an impedance of several thousand 
ohms off resonance. 

The physical layout was extremely 
critical, and in order to get capacitors 
of the proper Q, metal stampings were 
used on the high band couplers as 
capacitor plates. Fig. 8A shows the 
physical placement of components for 
the high band coupler. The total effect 
of these electrical and mechanical con- 
siderations is to give us couplers having 
standing wave ratios of under 1.5:1, 
and having insertion losses of under 

300 

G 

0 
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Fig. 8A-Physical placement of coils 
for high band coupler. 

I db on the low band and under 11/2 

db on the high band. 
Since two or more couplers will be 

used in each installation, a simple 
method of mast mounting had to be 
developed. An ingenious system was 
devised in which each coupling unit 
could be snapped onto the next, result- 
ing in an interlocked stack of couplers 
(Fig. 8E). It will also be noted that 
since the circuits are completely sym- 
metrical, it makes no difference which 
end is used for the input and which 
edn is used for the output. This simpli- 
fies the installation. 

Since it is not possible to maintain 
the high impedance of the high band 
couplers on low band frequencies, it is 
necessary to use a high -low coupler of 
special design When coupling high and 
low band antennas through this system. 
Fig. 9A shows the hookup when two 
antennas in the same band are coupled 
together. Channels 3 and 6 arc used as 
examples. 

Figure 9B shows a case where a 
broad band Yagi is used to provide pick- 
up from Channels 2 and 4 from one 
direction, and a separate Yagi is used 
to provide Channel 6 signal from an- 
other direction. It will be noted that 
both the inputs and outputs of the Selec- 
Tenna Couplers can be used in 
parallel. 

flea., 9 A 

Ch g Tog 

Ch 6 Y g 

-6- 

-6- 
Ch ] Coupler 

Ch 6 Coupler 

Figure 9C shows a case where two 
low band Yagis are coupled to one high 
band Yagi. Separate couplers are used 
for the low band channels and since 
Channel 10 is the only high band 
channel being received in this installa- 
tion, the high -low filter provides ade- 
quate isolation. No separate Channel 
10 coupler is required in this applica- 
tion. In this case, it should be noted 
that an all -channel high band antenna 
could have been used instead of a 

single channel high band antenna. This 
of course would provide reception on 
all channels of the high band which 
were on the air in the area. 

Figure 9D shows the case where four 
separate Yagis are used-two for the 
high band and two for the low band. 
The combined outputs of the low band 
and the combined outputs of the high 
band are fed into a high -low filter and 
combined. The single transmission line 
carrying all four channels runs from 
the high -low filter to the set. 

Figure 9E shows a common situation: 
Reception is obtained from one direc- 
tion, on both high and low bands, by 
use of a broad band antenna such as 
the conical. It is desired to tie in to 

f.gur. 9 B 
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Yogi 
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gh 2 Coupler 

Ch 4 Couple, 

Ch 6 Coupler 
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this system a separate high band Yagi. 
In this example, the conical receives 
Channels 3, 6, and 10. The Yagi is to 

receive Channel 12. 
Two high -low filters must be used in 

this application. The first filter reverses 
its usual application; it now separates 
the highs from the lows. The low band 
output from this filter is fed directly 
to the low band input of the second 
high -low filter. The high band output 
which now carries the channel 10 sig- 
nal is fed to a Channel 10 coupler. The 
signal from the Channel 12 Yagi is 
fed to a Channel 12 coupler. The out- 
puts from the Channel 10 and the 
Channel 12 couplers are then tied in 
parallel and fed to the second high - 
low coupler. Here these signals are 
combined with the low band signals and 
fed to the set via a single transmission 
line. 

Figure 9F shows how uhf can be 
tied into any of the above examples. 
The single line from the SelecTenna 
System carrying the vhf signals is fed 
into the vhf input of a vhf -uhf coupler 

Fig. 8B-Couplers may be stacked 
on mast as shown above. 

such as the Channel Master "Ultra - 
Tie". UHF signals are fed to the uhf 
terminals, and the combined output 
carrying both uhf and vhf is fed down 
to the set, using only a single trans- 
mission line. 

It should be noted from the illustra- 
tions that the channels of higher fre- 
quency on both the high band and the 
low band should be the ones closest 
to the line-or high -low coupler-run- 
ning directly to the set. 

It may be seen from the above illus- 
trations that a quite versatile antenna 
coupling system has been devised cov- 
ering every conceivable combination of 
antennas. The advantages claimed for 
this system as compared to a rotator 
are as follows: 

1. No moving parts. 
2. No waiting for antenna to come 

about when changing channels. 
3. Specific high gain Yagi antennas 

can be used for each channel in- 
stead of compromise broad band 
types. 

4. Eliminates extra manual opera- 
tion at set when changing chan- 
nels. 

5. Eliminates extra cabinet on top 
of set. 

6. Single down lead (no rotor 
wire). 
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7. No possibility of antenna being 
off orientation. 

8. Lower cost in many cases. 
The claimed advantages of the Selec- 

Tenna Coupling System as compared to 
coupling Yagi antennas together with 
double throw or triple throw switches at 
the set are as follows: 

All Channel 

Ch I 

Hl -LO Couplet 

CA 10 Couple, 

Ch 11 Couplet 

HMO Couple, 

1. Eliminates switching operation. 
2. Eliminates selector switch from 

wall or top of set. 
3. Couplers have less insertion loss 

than switch. 
Where manually operated switches 

are already in use, they may be replaced 
by the SelecTenna Coupling System. 
This would be an unusual application 

Front S.le,t.nno 
Cotphng Sy,t.nn 

figure g 

1 

Eton, 
UHF Antenna 

Sung a lead 
to Set 

in that the coupling units would be 
located down at the set instead of up 
on the mast. 

In light of the above advantages and 
in consideration of the simplicity and 
economy of installation, this system 
should be a welcome innovation to TV 
installers. 

Association News 
NATESA-Chicago, III. 

The National Alliance of Television 
and Electronic Service Associations- 
NATESA-will hold its Fifth Annual 
National Convention at the Morrison 
Hotel in Chicago on Sept. 24, 25, 26, 
1954. NATESA has gone all out to 
assemble a stellar staff of experts in 
the various fields to make this year's 
convention a criterion for the future. 
The Seminar speakers will be men of 
stature in the TV Industry, and they 
will lecture on topics of current impor- 
tance to all branches of the Industry. 
There is still some booth space avail- 
able, and they invite all Service Or- 
ganizations, manufacturers, jobbers, 
etc. to participate. Address all booth 
reservations to NATESA, 5908 S. Troy 
Street, Chicago 29, Illinois. 

ARTSD-Columbus, Ohio 
An obviously justifiable gripe was 

registered recently in an issue of the 
ARTSD NEWS in reference to the 
fact that, when the picture signals of 
two large Columbus, Ohio, TV stations 
dropped out and left only the sound, 
the stations' refusal to make an an- 
nouncement of this broadcasting de- 
ficiency precipitated a deluge of calls 
From set owners to servicemen, and 
hours of wasted time and effort among 
the whole service community. 

Eastern TV Conference 
The Eastern Television Service Con- 

ference, Inc., which is composed of 37 
television service associations on the 
Eastern Seaboard, has filed incorpora- 
tion papers in the State of New Jersey. 

Harold B. Rhodes, of Paterson, 
N. J., is chairman of the group, Bert 
Bregenzer, of Pittsburgh, is vice-chair- 
man, John Rader, of Reading, Pa., is 
treasurer, Ferdinand J. Lynn, of Buf- 
falo, N. Y., is secretary, and J. Palmer 
Murphy is executive director. 

LIETA-Long Island 
We see by the LIETA "Guild" News 

that the association has elected to cam- 
paign for full cooperation with Sarkes 
Tarzian in that company's rectifier re- 
covery program, which was announced 
in the June issue of this magazine, and 
which was inaugurated to offset the 
critical shortage of selenium, recently 
made more acute by increased military 
demands upon the already fixed and 
limited supply. The "Guild" also an- 
nounces that a business group will be 
set up within the Guild, composed of 
Guild members who are shop owners 
or self-employed servicemen, 'Who will 
expedite their public relations program. 
To be eligible for participation in this 
program, members will have to meet 
stiff minimum requirements based on 
business integrity. 

FRSA-Williamsport, Pa. 
The delegates from federation chap- 

ters met in Williamsport for their regu- 
lar monthly meeting. Mr. Charles 
Knoell of TSDA of Philadelphia was 
appointed chairman of a committee to 
prepare the forms and outlines now be- 
ing used successfully in Philadelphia 
for the procedure of inveotigating of 
part time service men employing tech- 
nicians who do night and Sunday work, 
back alley operators and service shops 
who ignore city, state and federal tax 
and business licenses and users of bait 
advertisements. The committee will 
show how to gather needed informa- 
tion and prepare reports for the local 
state sales tax offices, mercantile or 
business tax headquarters, income tax 
bureau and other interested agencies. 
This committee will prepare and sup- 
ply each group with copies of an anti - 
bait advertising ordinance for presenta- 
tion to local municipalities for enact- 
ment. 
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ALLIANCE TRICEPTOR 

1 

etv * ALLIANCE develops and markets 

NEW OUTSTANDING ANTENNA 
After staying out of the antenna business these many years .. 

Alliance has now entered the field because .. s 

TV servicemen and engineers the country over 
demanded a complete, all-purpose, high -gain 
antenna to meet today's needs. So Alliance 
research and development, after exhaustive 
design tests, and satisfied with nothing short 
of the best, has at long last produced this... 
the ultimate in an all -channel, high-perform- 
ance antenna ... the ALLIANCE TRICEPTOR! 

The Antenna you asked for- 
ALL VHF UHF CHANNELS 

A Revolution in Design! 

A totally new and different UHF -VHF all channel antenna. 

Adds gain of VHF antenna to UHF antenna for unusually 

high, uniform gain and top performance on all channels! 

Where the ultimate in directivity is re- 
quired, especially in fringe, multiple 
station and overlapping areas, the 
famous Alliance Tenna-Rotor used as an 
accessory with the Alliance Triceptor, 
makes the ideal combination for 'peak' 
reception. 

(Model TC -2 single bay UHF -VHF) 
New Alliance Antenna designed for 
all channel reception. 

Price $2295 

HIGH UN FORM GAildon I rIs p Is-no 
channels sacrificed to jtnpro 
MINIMIZES OR ELIMINATES INTER ERENCE. o channel interference, 
ghosts, airplane flutter, auto ignition, neon, etc., greatly reduced 

or eliminated! 
HIGH DIRECTIVITY with a MONOLOBE pattern. 
PRE -ASSEMBLED "SNAP -OUT" DESIGN units for fast 
easy installations. 
NO SPARE PARTS BAG! 

ALL-WEATHER CONSTRUCTION - structurally sound, 
rigid, sturdy, compact and lasting. Wind tested, 
light weight, no tieing needed. 

Meet the changes in Television with 
Alliance Triceptor antennas. 

THE ALLIANCE MANUFACTURING CO., Alliance, Ohio 
MAKERS OF THE FAMOUS ALLIANCE TENNA-ROTOR 
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Fig. I-Example of comparatively 
fast rise time. 

Q. What is the meaning of "rise time" 
in the reproduction of a square wave? 

A. The rise time of a square wave is 
the time which is required for the 
voltage to rise from 10% to 90% of 
its final value. Rise time accounts 
for the elapsed time in developing 
80% of the leading edge of the wave. 
This convention is adopted in the 
trade in order to avoid confusion 
which would be caused by widely 
variable end effects during the initial 
and final 10% of the leading -edge 
excursion. Fig. I shows a reproduced 

Fig. 2- Example of comparatively 
slow rise time. 

square wave with a faster rise time 
than appears in Fig. 2. 

O. Why would the top of a square 
wave appear thicker than the bottom 
of the square wave? 

A. This situation is shown in Fig. 3. 
It is due to the presence of spurious 
voltages in the reproduced square 
wave, such as noise voltages, com- 
bined with non-linear operation of 

Fig. 3-Example of variation in trace 
thickness. 

TV 

INSTRUMENT 

CLINIC 

PART 4 

Based on CHALLENGE 
CLINIC demonstrations, this 

new series discusses many 

measurement and test prob- 
lems raised by service techni- 

cians. 

By ROBERT G. MIDDLETON 
Field Engineer, 

Simpson Electric Co. 

Fig. 4-Waveform without standing 
waves. 

the video amplifier. That is, when 
the gain of the video amplifier is 
greater at the top of the waveform, 
the noise voltages are amplified more, 
and the trace appears thicker. 

Q. Can a square -wave test of a video 
amplifier be made without the use of 
a square -wave generator? 

A. Yes. A 60 -cycle square -wave test can 
be easily made by setting up a sweep 
generator as the i -f alignment, and 
connecting the scope at the output 
of the video amplifier. The sweep 
generator is tuned to the center fre- 
quency of the i -f amplifier, and the 
sweep width is reduced almost to 
zero. A very good 60 -cycle square - 
wave voltage is then applied. 

Fig. 5-True image is not obtained in 

=his waveform. 

Q. What type of pattern is obtained 
during an impedance check of an 
antenna, if the antenna matches the 
impedance of the lead-in? 

A. If a demodulator -probe check is be- 
ing made of the standing -wave pat- 
tern on the lead-in, the match con- 
dition is indicated by the lack of 
standing waves, as illustrated in 
Fig. 4. 

O. When sweeping a video amplifier 
through zero frequency, what would 
cause the curves on either side of 
zero frequency to fail to match each 
other as true mirror images? 

Fig. 6 - Appearance of waveforms 
that jump up and down. 

A. This type of difficulty is illustrated 
in Fig. 5. It is caused by regenerative 
instability, either in the video ampli- 
fier or in the test set-up. 

Q. Why does a visual -response curve 
sometimes jump up and down slight- 
ly on the scope screen? 

A. This jumping, illustrated in Fig. 6, 
is usually the result áf line -voltage 

[Continued on page 58] 

Fig. 7-Fuzzy wave caused by cross- 
talk. 
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LOOK! 104 TV tuner parts 
at your fingertips! 

Use the handy, all -new 

IIA\M Tuner 
Replacement 

Parts Kit 
No. wu 

IN TV IT'S STANDARD 

COIL PRODUCTS CO.,INC. 
CHICAGO LOS ANGELES BANGOR, MICH. 

NO. DIGHTON, MASS. 
Export Agent: 

Rocke International Corporation, 13 E. 40th St., New York City 

THE STANDARD TUNER 
(not included in kit) 

\$+,' 

Get your most called for parts servicing Standard tuners 

series TV -200, TV -1500, TV -2000 and TV -2200. All are 

now conveniently packaged in this low-cost Standard 

replacement parts kit-sturdy, compact, fully labeled 

for quick reference. Each item is individually boxed, 

except the very small. 

More Profit- Kit costs only $22.50, contains parts re- 

tailing at $41.30. 

Save Time-Hard-to-find tuner parts right at hand for 

quick, sure selection. 

Build Customer Goodwill-Replace tuner parts direct 

from your Standard kit, so your customer will know 

each part is completely new. 

Plan now to speed up your service work, bring new 

order and efficiency to every job. Get your Standard 

tuner replacement parts kits today! Call, write or wire 

your parts jobber, or address Standard Coil Products 

Co., Inc., 2085 N. Hawthorne Ave., Melrose Park, Ill. 
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CBS 

Prepared by the Commercial Dept. 

CBS-Hytron 

THE CBS-Colortron "205" is a 19- 

inch, aluminized, glass -envelope, 
tri -color picture tube designed for use 
in color television receivers. By utilizing 
the CBS-Hytron method of applying 
the phosphor dots to the inner surface 
of the face plate, the "205" provides 
truly large -screen color television. The 
actual useful screen area of this 19 - 
inch CBS-Colortron is 205 square 

Fig. I-The CBS "Colortron 205." 

inches. In addition to the large -screen 
surface, the CBS-Colortron "205" in- 
corporates an electromagnetic con- 
vergence system that eliminates the 
high -voltage problems associated with 
electrostatic convergence. 

Electron -Gun Assembly 
The electron -gun assembly of the 

"205" contains three matched electron 
beam sources arranged in a triangular 
configuration. Each of the three beam 
sources is tilted toward the common 
tube axis. This tilted structure provides 
proper convergence of the beams at the 
center of the screen. The electron -gun 
assembly of the "205" contains three 
pairs of pole pieces mounted 120' 
apart above the anode. 

Phosphor Screen and Shadow Mask 
By a new method of screen process- 

ing, the tri -color, phosphor -dot screen 
is placed directly on the inside surface 
of the spherical face plate of the CBS- 
Colortron. In addition to achieving 
simple construction and high -quality 
reproduction, many electrical and struc- 
tural advantages are realized, because 
of this advanced design. Dynamic con - 

vergence requirements are reduced; 
sharper, brighter pictures result; ad- 
justment time is reduced to a minimum; 
and a simple, stable over -at tube con- 
struction is attained. 

The phospihor screen of the CBS - 
C olortron contains some 300,000 phos- 

EnCE 
pennO PrN)SPM011 

DOT SCREEN 

5 
nEMSNME 

E:ECTNO.-GUN 
59EMBLT 

"Exploded" 
a M. CBS- Colo,n,e 
showing ; ;n noI 
EB...B.n,". 

Fig. 2-Relationship of shadow mask 
assembly to body structure. 

phor dots of each primary color, a total 
of 900,000 phosphor dots. These dots 
are arranged in 300,000 triangular 
groups, or triads. Each triad contains 
one red, one blue, and one green phos- 
phor dot. 

Another component of the CBS- 
Colortron is the shadow mask. See 
Figure 2. This thin, arched mask is 

{Continued on page 55] 
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THREE "lead dress" problems have 
been chosen for this installment. 

Due to the fact that there are no meter 
cheeks that can be made, manufactur- 
ers' modifications usually have to be 
referred to for trouble solution in many 
cases. 

DuMont RA-105-Pix and Sound 
Fades Out 

The receiver was turned on and 
after playing properly for about an 
hour, the picture and sound faded out 
completely, leaving only the raster. We 
deduced from this that the trouble was 
either in the first i -f video, the tuner, or 
the agc system. Replacing V201 and 
the three tubes in the tuner individu- 
ally, had no effect. The agc control 
11251 was likewise adjusted with no 
effect. 

The receiver was next turned on its 
side and a check of the agc system was 
made. The age lead was clipped at 
point "X," thus removing the agc volt- 
age to the video if and rf tubes. As soon 
as this was done, the picture and sound 
came in. The agc circuit was therefore 
definitely at fault. Point "X" was then 
joined and re -soldered, and V209, 
6AT6, and V204, 6AL5 were replaced 
individually without effect. 

A voltage check made at point "X" 
measured -9.5 volts negative. This bias 
is enough to cut off picture and sound. 
Voltage checks were then made on 
plates 7 and 5 of V209 but they seemed 
to check normally. As soon as the volt 
meter probe was placed on pin #1 of 
the 6AT6 grid, the picture and sound 
came in. When the probe was removed 
the picture and sound disappeared. 

The receiver had not been turned 
off for fear the trouble would not recur 
immediately. Therefore, resistance 
checks could not be made at this mo- 
ment. However, voltage leakage checks 
were made of all condensers in the 

The Work Bench 

This Month: 

by PAUL GOLDBERG 

"LEAD DRESS" PROBLEMS 

6AT6 agc circuit. C228-.005 uf, which 
had given us trouble on other sets, 
checked okay. 

At this point, the receiver was finally 
turned off and all resistors were meas- 
ured; especially R249, 100K, a trouble 
maker on other occasions. All resistors 
read OK. 

A study of the diagram was then 
made and it was noted that if pin #2 
plate, of V204, goes positive, current 
flows from ground through R345, 
R355, and R218 to the cathode of 
V204, pin #5. Thus, an incoming sig- 
nal causes a varying positive voltage to 
appear on the grid of V209, pin #1, 
resulting in an increase and decrease in 
negative agc voltage. 

It was now decided to see if there 
was any agc modification in the Du- 
mont manual that could cover this con- 
dition. Thankfully, there was. From 
pin #5 of V204, 6AL5, the blue lead 
enters a cable of about fifteen wires 
which is positioned around the chassis. 
The blue lead then emerges to tie in 
at a terminal strip to R218, 1.2 meg. 
In humid weather this blue lead picks 
up enough voltage in the cable el re- 
sult in an abnormal negative agc volt- 
age, killing sound and picture. 

The modification states, "Remove 
the blue lead from the cable and run 
it from pin #5 of V204 as short as 
possible through a hole in a stand up 
bracket to R218." (Refer to Fig. 1.) 

R.E. OSC 
TO 1st. SOUND 

I.E. 

V201 V202 V203 
MIXER 1st VIDEO 2nd. VIDEO 3rd. VIDEO 

I.F. I.F. I.E 

If 

8+ 

A.G.C. 

1 
C228 
.005 

V209 
6ÁT6 

AUTOMATIC 
GAIN CONTROL 

R 249 
100 K 

R251 ,.- 
1K 

A.G.C. CONTROL 

V204 
6AL5 

VIDEO DETECTOR 
AND A.G.C. RECTIFIER 

R 218 
1.2 MEG. 

R345 
39011 

- 
. 

Remove 
blue wire 

from cable 
and re-route 

along 
dotted line 

R355 
4.7 MEG. 

Fig. I-Partial schematic, DuMont RA -105. 
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_4/304A 
1/2 12AU7 

VIDEO DETECTOR 

TO 1st 
SOUND 

I.F. 

3 rd. VIDEO 
I.E 

TEST 
POINT 

O 

1.301 

V305 

6ÁC7 
VIDEO AMP. 

L 302 

R 315 
4.7 K 

C322 
6.8 

L308 R 208 B 

PICTURE 

C.R.T. ---- > 
20 CP4 

C309, 0.1 ,uf 

L303 
.6751) 

'VW` R324 
470K R325 

560 K 

C320 
.005 
pf 
y 

8+ 

C308 
.047 

TO SYNC -< ---I 

I 

r 

C307A Z 20,0 

= R322 
4.7 K 

g - L304 

f 

8-1 

TO A.G.C. < 

Wedged to--' 
chassis 

Fig. 2-Partial schematic, Admiral 22M I. 

This was done and immediately pic- 

ture and sound came in. The modifica- 
tion also states that a number of con- 

densers and resistors are changed to 

reduce the impedance of the 6AT6 
grid circuit and provide better stability. 
Before changing the recommended 
components, we checked the receiver 
for three days and it functioned prop- 
erly. Thus, the re-routing of the blue 
lead was the direct answer to the prob- 
lem. We then changed the necessary 
components to complete the modifica- 
tion. 

It is extremely difficult for a service- 
man to keep up with modifications as 

they come out. In this case, knowing 
about the modification beforehand 
would have saved us much time and 
many grey hairs. Thus, it is obvious 
that an informed serviceman makes a 

better serviceman. 

Admiral 22M1-Smeared pix 
When the receiver was turned on a 

very bad video smear was observed. As 
usual, before any further checks were 
made, the tubes V305, 6AC7 and 
V304, 12AU7, were replaced individu- 
ally. However, these tubes were not at 
fault. We then proceeded with the un- 
der chassis checks. 

A bad smear usually means an open 
peaking coil. Therefore, all peaking 
coils were resistance checked, but were 
found to be OK. Voltage, leakage meas- 
urements were next taken of several 
likely video condensers. These were 
C309, C308, C307A, and C320. All 

checked OK. Voltage readings were 
then taken at the plate, screen, grid, 
and cathode of the 6AC7. All meas- 
ured normal. 

A resistance check was next made of 
all resistors in the video detector and 
video amplifier circuit, especially the 
6AC7 load resistor, R322 -4.7K. If 
R322 decreases in value, you will get 
greatly reduced low frequency re- 
sponse. I'f it increases in value, you 
will get excessive low frequency re- 
sponse and smearing. However, all re- 
sistors measured properly. 

At this point the picture tube be- 

came the object of suspicion. Removing 
the C. R. T. socket, a high resistance 
check was made of the C. R. T. ele- 

ments. First grid to cathode, then screen 
to grid, cathode to filament, etc. But 
this check also met with no success. 

Before replacing the picture tube 
the socket was re -plugged on the 
C. R. T. and the receiver was turned 
on again. To our amazement the pic- 

ture now was clear as a bell. We gently 
tapped the neck of the tube but could 
not reproduce the trouble. However, 
when the socket leads were rattled the 
trouble reappeared. 

The cathode lead which carries the 
video information was traced down 
through a small hole in the chassis and 
it was found that the insulation was 
cracked and wedged to chassis. The 
smear effect was produced by this high 
resistance short. The cathode was then 
taped at the crack and rerouted 
through a larger hole in the chassis. 
The receiver now functioned properly. 

Very often leads are forced through 
too small a hole in the chassis, causing 
this type of trouble. Yoke leads espe- 
cially should be free of any chance of 
arcing through to the chassis. The lead 
carrying the video information to the 
picture tube should always be run sepa- 

rately from the other C. R. T. leads. 
Even the C. R. T. screen lead should 
be run separately, especially when it 

carries the blanking pulses. If this is 

not done, black bars on the left side of 
the raster may result. 

Freed Model 55-Hum 
The customer complained of a back- 

ground hum, ever since he had bought 
[Continued on page 61] 

V121 

6SN7 
VERT OSC. AND DISCHARGE 

2 5 

-120 V. 

R168 
2.5 MEG. 

VERT. 
SIZE 

R167 
470 K 

/. 

C 175 
0.1pf 2 

V122 

6S4 
VERTICAL OUTPUT 

.120V. 

, y \ \ -120 V. 

N` 

` -120 V. 8+ 

Remove wire from cable 
and run separately 

8+ BOOST 

T119 

-7,- 

G174 
20 yf 

Fig. 3-Partial schematic, Freed Model 55. 
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IN an integrating circuit the time 
constant of the circuit is large com- 

pared to the frequency of the incoming 
signal and the output is taken off the 
condenser. If parallel resistor RI is 
quite large compared to series resistor 
R2, a normal integrated waveform is 
obtained, Fig. 19e, since the conden- 
ser tries to charge up to practically the 
peak source voltage, but can charge 
up to only a small portion of it in the 
available time. However, if RI is 
small compared to R2, then the con- 
denser can only charge up to an even 
smaller part of the actual source volt- 
age. The output is still integrated, but 
reduced, and is similar to the output of 
a series RC circuit with an even longer 
time constant. The waveforms taken 
off either iihe series resistor or parallel 
RC branch are typical for integrating 
circuits, regardless of the comparative 
value of RI and R2. 

In integrating circuits, therefore, the 
relative values of R1 and R2 affect 
only the amplitude of the output wave- 
form, not the waveshape; in differen- 
tiating circuits, the relative values of 
R1 and R2 affect both the shape and 
the peak -to -peak amplitude of the out- 
put waveform. (In differentiating cir- 
cuits, the voltage the condenser charges 
to in series with the applied voltage 
is applied across the series resistor.) 

In the series -parallel circuit we have 
been discussing, the larger parallel re- 
sistor RI is compared to series resistor 
R2, the less effect there is on the typical 
output waveform in either differentiat- 
ing or integrating circuits. 

In a simple series RC circuit, reduc- 
ing the value of either R or C reduces 
the time constant; increasing the value 
of either increases the time constant. 
The same holds true if the value of 
any resistor or condenser is changed 
in a more complex circuit. However, 
when a resistor or condenser is added 
or taken away to make a differnt type 
of complex circuit, the effect on the 
time constant may not be too apparent. 
Some helpful rules -of -thumb can be 
applied to most complex RC circuits 
to clarify the effect on the action: 

1) Any circuit change in an RC cir- 
cuit which reduces the final voltage to 
which the condenser charges (while the 
same battery voltage is used) reduces 
the time constant, if the initial charg- 
ing current is not also reduced. Ex- 
ample: Placing Rp across C in Fig. 17 
reduces the voltage to which C would 
charge, as compared to a simple series 
circuit, without reducing the initial 
charging current. Adding a resistor 
across the condenser therefore reduces 
the time constant of the circuit. 

2) Any change in an RC circuit 
which reduces the initial charging cur- 
rent while the condenser charges to 

ty Cyrus Glickstein 

Helpful rules -of -thumb which may be applied to complex RC 

circuits are outlined in this fourth installment, as well as typical 
applications in cathode bypass and sync separator circuits. 

the same value of battery voltage, in- 
creases the time constant of the circuit. 

For both rules mentioned above, the 
reverse is also true, of course. It is 
important to remember that changing 
the battery voltage alone has no effect 
on changing the time constant of the 
circuit. Time constant depends only 
on the values of R and C. A higher 
battery voltage will increase the initial 
charging current, but it also increases 
the voltage to which the condenser 
must charge. It therefore takes the 
condenser the same time as before to 
reach full charge, or 63% of full 
charge, etc. 

Cathode Bypass Analysis 
Our analysis up to this point throws 

some interesting sidelights even on such 
familiar operations as cathode bypass 
action in an amplifier stage. Figure 
20a shows a typical audio amplifier 
stage. Rk is the cathode resistor and 
Ck the cathode bypass condenser. The 
function of the cathode bypass con- 
denser, of course, is to keep the cathode 
voltage steady as signals come in. This 
action prevents degeneration-loss of 
gain. Figure 20b shows an equivalent 
form of the amplifier circuit. The tube 
is represented as a variable resistor, 
Rx. The load resistor is Rl. 

INCOMING SIGNAL 

r - 

a) 

d) 

DIFFERENTIATING CIRCUIT 

INTEGRATING CIRCUIT 

SIGNAL 
ACROSS 

ER2 

t 

R, 

OUTPUT ER2 

c) O 

SIGNAL 
ACROSS 

C R, E c,R, 

á 

EC,R, 

/) o 

DIFFERENTIATING CIRCUIT- R, MUCH 
LARGER THAN R2 

DIFFERENTIATING CIRCUIT- R2 MUCH 
LARGER THAN R, 

INTEGRATING CIRCUIT -R, MUCH LARGER 
THAN R2 

INTEGRATING CIRCUIT- R2 MUCH LARGER 
THAN R, 

Fig. I9-Differentiating and integrating action in a series -parallel R -C circuit 
(parallel RC shown in series with R). Note different "output" points. 
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a) 

Rp C 

1' 
SECOND RESISTOR Rp 
PLACED ACROSS Rs 

Re 

C 

T+ 

b) Rp PLACED ACROSS C 

Fig. I7-R, has same effect on time 
constant whether put across C or Rs. 

As can be seen, the equivalent cir- 
cuit represents a series -parallel RC 
circuit. The time constant, from the 
standpoint of time required for the 
cathode condenser to charge, is there- 
fore Ck x Rk in parallel with Rx -f- Rl. 
Since Rk is so much smaller than 
Rx -}- Rl, the time constant for the 
charge circuit is effectively Ck x Rk. 
The discharge path for Ck is only 
through Rk. Current can flow only 
in one direction through the tube. 
The time constant for the discharge 
path is also Ck x Rk. 

With no signal, there is a steady 
current through the circuit and Ck 
charges up to the voltage across the 
cathode resistor as determined by the 
voltage divider action in the circuit. 
When signals are applied to the grid, 
the tube resistance can be considered 
to change instantaneously-a negative 
signal increasing tube resistance, and 
a positive signal decreasing tube re- 
sistance. As the tube resistance changes, 
there is a redistribution of voltage- 

less across the tube, and more across 
the load resistor (or vice versa, de- 

pending on the polarity of the signal). 
Without Ck, the voltage across Rk 
would also change. However, this volt- 

age cannot change until Ck either 
charges or discharges to a new value. 
Before Ck can do this, the polarity of 
the signal on the grid changes. To 
keep the cathode voltage steady, there- 
fore, a large enough value of Ck is 

selected to give a long time constant 
compared to the lowest expected in- 
coming signal frequency. In the same 
way, a screen bypass condenser is used 
in the screen circuit of a pentode am- 
plifier stage to keep the screen voltage 
steady. 

Sync Separator Analysis 
Another application of the series - 

parallel RC network discussed above is 

in a sync separator circuit used in some 
older models, Fig. 21. A composite 
video signal, generally a video if signal, 
is applied across a diode in series with 
the RC circuit. The time constant of 
the charge circuit is comparatively 
small. The condenser charges through 
R2 and the diode. The time constant 
of the discharge circuit is high, since 
the condenser can discharge only 
through R1. CI charges up to prac- 
tically the peak value of the incoming 
signal. This is represented by the 
positive sync pulses. Connected as 
shown in Fig. 21, the diode does not 
conduct on negative alternations. 

When the diode conducts, a small 
portion of the input voltage is de- 
veloped across R2. After the first few 
cycles, Cl is charged up to most of the 
applied voltage. Following the sync 
pulse, the video information in the 
rest of the horizontal line has a small- 
er amplitude. Cl discharges slowly 
through R1 and this maintains the 
cathode of the diode at a positive po - 
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a) AMPLIFIER 
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AMPLIFIED SIGNAL OUTPUT 
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B+ 
B 
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- - --; 
b) EQUIVALENT CIRCUIT; - --CHARGE PATH OF CK 

-----DISCHARGE PATH 

Fig. 20-(a) Typical audio amplifier, and equivalent circuit. 
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--PM--G9,1- 

R2 

5K 

TO SYNC. AMP 

Fig. 2I-Typical sync separator cir- 
cuit used in TV receivers. 

tential. The diode will not conduct 
until a large enough positive signal 
comes in to overcome this voltage. 
This occurs only when the next sync 
pulse comes in. The circuit functions 
as a diode detector for the sync pulses 
only. The pulsating dc voltage across 
R2 represents the clipped sync pulses, 
which are then fed to the sync am- 
plifier stage. A comparatively steady 
dc voltage is maintained across Cl, R1. 
If CI opens, synchronization is upset 
since video information also is rectified 
and passed along to the sync amplifier. 

CRT Input Analysis 
In some cases, a circuit may look 

like the one we have been discussing 
but turns out to be somewhat different 
on further examination. For example, 
Fig. 22a shows a video amplifier stage 
direct -coupled to the cathode of the 
CRT. Direct coupling avoids the need 
for dc reinsertion. Cl, R1, and R2 
form a series -parallel RC network. 
However, this is not the entire circuit 
at this point. Another component, not 
indicated in the schematic, is Ck, the 
interelectrode capacitance between the 
cathode of the CRT and the other 
electrodes. This is shown by the dotted 
lines placing Ck in parallel with R2, 
Fig. 22b. 

R1 and R2 function as a voltage 
divider so the dc voltage at the cathode 
of the CRT is less than the full plate 
voltage of the video amplifier. This 
reduces the potential between the 
filament and the cathode of the CRT 
and so reduces the possibility of a 
breakdown between these elements. 
However, if only Rl and R2 were used 
without Cl, the high -frequency re- 
sponse of the video system would be 
impaired. The reactance of Ck, ef- 

[Continued on page 62] 
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DuMont RA -306 
Intermittent Pix Shrinkage 

Dear Answerman: 
I have a DuMont RA -306 that has 

been causing me a considerable amount 
of trouble. The problem is the picture 
intermittently shrinks vertically. Nat- 
urally, the 12AT7 vertical oscillator 
and the 6S4 vertical output tubes have 
been replaced and this seemed to clean 
up the vertical shrinkage for a period of 
time but the trouble is now occurring 
more frequently than before. I have 
changed such components as the vertical 
coupling condenser, the charging con- 
denser and others but haven't been able 
to actually put my finger on the defec- 
tive component that is causing this 
intermittent shrinkage. 

Have you any suggestions? 
D.S. 
Washington, D.C. 

Dear D. S. 

The boost voltage is used in this 
receiver to operate the vertical oscillator 
and this is sometimes a source of ver- 
tical difficulties. A check of the boost 
voltage circuit may reveal that this is 
the cause of the vertical shrinkage. How- 
ever, it is unlikely that useful informa- 
tion can be obtained by just measuring 

.k-6AX4 
DAMPER 

R.F.G. 

.033 Nf 

Fuse 3.3 K 
2 Watt 

10}ßf 

270 V. 

HOR. 
SIZE 

430 V. 

B+ BOOST 

Ö 

H.O.T. 

40. 
1111. 

Fig. I-Breakdown of 3.3K, 2 watt 
resistor causes intermittent vertical 

shrinkage in the DuMont RA306. 

the boost voltage as it will be difficult 
to determine which component is 
breaking down and causing the fluctua- 
tion of the boost voltage. 

The intermittent vertical shrinkage 
is probably caused by the 3.3K-2 watt 
resistor as shown in Fig. I which feeds 
the boost voltage to the vertical cir- 
cuit from the boost condenser. It is 
not likely to be the boost condenser it- 
self as this would affect the width of 
the raster. 

More than likely there will be no 
evidence that the resistor is brea,king 

Do you have a vexing problem on the repair of some radio 
or TV set? If so, send it in to the Answer Man, care of 
this magazine. All inquiries acknowledged and answered. 

down or increasing in value. Break 
down of resistors in this manner usual- 
ly doesn't show with an ohmmeter 
measurement. The best procedure is 
to substitute another 3.3K resistor for 
the one in the receiver. 

In many cases it is cheaper to re- 
place components such as this one 
rather than waste time. The cost of the 
resistor is usually far less than the cost 
of the labor that is often wasted before 
such a replacement is made. 

Crosley Model 10-416 
Audio Modulation of Pix 

Dear Answerman: 
I have a Crosley Model 10-416 in 

which when the volume control is ro- 
tated past the center the picture shakes 
so badly that it can't be watched. This 
shake or modulation of the picture is in 
unison with the audio that is being 
heard. 

B.A. 
Shaker Hts 20, Ohio 

Dear B.A. 

This type of trouble is usually due 
to an open bypass condenser, 40 uf as 
shown in Fig. 2. When this condenser 
is open the audio signals appear on the 
B plus line and cause the horizontal 
oscillator voltage to .be modulated with 
the audio signals. In some cases even 
the vertical deflection can be affected. 

Some receiver designs have barely 
enough filtering at this point and when 
the volume is advanced to a loud level 
the picture will shake and pull even 
with a good filter condenser in the 
circuit. In these cases if it is desired to 
correct or improve this condition addi- 
tional filtering is required. 

Trav-ler Model 64R50 
Intermittent Channels 7 and 13 

Reception 

Dear Answerman: 
I am having a bit of difficulty with 

a Trav-ler Model 64R50. This receiver 
uses a one tube 12AT7 tuner. At all 
times I can receive Channel 4 but 
Channels 7 and 13 are very intermittent. 

In the shop when I place my meter 
probe to either the plate or the grid 
of the 12AZ7 tube Channel 7 and 13 
pop in and play fine for hours. Then, 
the next day they won't come in at all. 

What do you think can be the cause 
of this and how do I go about servicing 
this intermittent condition? 

Z.E.S. 
Albuquerque, N. Mex. 

[Continued on page 58] 

Fig. 2-When this bypass condenser 
is open the 400V B+ line contains the 
audio signal that modulates the hor- 
izontal oscillator and causes horizontal 

shaking of the picture. 

36 RADIO -TELEVISION SERVICE DEALER SEPTEMBER, 1954 

www.americanradiohistory.com



A service record unmatched 

in the history of television! 

CROSLEY SUPERV 
ii' i sWv%e ,wtrn4 IMeiffi! 

"No more groping and twisting" 

"Entire chassis accessible for service" 
"By removing the cabinet back, 
every tube is right in front of one's 
eyes. No more groping and twisting 
to relocate tube -socket pins. The 
separate diagram showing the actual 
filament wiring makes the search for 
an open filament a matter of seconds." 
L. B. H a I I berg, Hardware Products Co., 
Sterling, Ill. 

Pc ints wired on ter- 
m nal strips-easier 
circuit tracing 

"The Crosley Super -V is a service 
man's dream; the new vertical chassis 
allows the changing of tubes in a 
few minutes. When service of a 
more complicated nature is required, 
the cabinet can be removed by 
loosening 6 screws; this leaves the 
entire chassis accessible for service." 
Roy R. Thompson, Saginaw Distrib- 
utors, Inc., Saginaw, Mich. 

Bonnet -type cabinet 
lifts right off-no 
more chassis 
tugging 

All important parts 
grouped in one plane 
-all tubes accessi- 
ble at rear 

Division Cincinnati 
25, Ohio 

ou can sell them better on a Crosley 
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or a 

the is 2 U! 
MODEL 631 VOM-VTVM $5950 NET 

Because-it's TWO -in -One for the price of one! It's a VTVM-It's a VOM with just the flip of a switch! 

This one combination instrument will be the serviceman's most frequently used piece of test equip- 
ment. No need to invest in two separate testers when one will do his work at half the price-$59.50 net. 
Flip the switch, it's a V T V M (completely portable; battery operated-VTVM accuracy not 
subject to line voltage fluctuations - Input Impedance of t i megohms). 

Flip the switch and it's a V O M (with the sensitivity to match readings in all the service manuals - 
20,000 ohms per volt DC, s,000 ohms per volt AC). 

Ranges entirely adequate for servicing needs. All 34 ranges selected by one knob control-minimizes 
incorrect settings and burnouts. Unbreakable clear plastic meter case front floods light on long, 
readable scales. 

Triplett Model 631 is sold by leading distributors everywhere. 

TRIPLETT ELECTRICAL INSTRUMENT CO., Bluffton, Ohio 
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TV FIELD SERVICE 
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Pre -published from Rider "TV Field Service Manual, 
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SPECIAL OFFER 
TO OUR READERS! 

By special arrangement with John F. Rider Publisher, 
Inc., RADIO-TV SERVICE DEALER now brings you a 

COMPLETE diagram service to help you do a faster, 
easier servicing lob! 

ALL COMPLETE! 

ALL FACTORY PREPARED! 

ALL FACTORY AUTHORIZED! 

Just 70k for COMPLETE SERVICING INFORMATION on any TV 

receiver ... any year, any make, any model ... from 1946 on! 

Just 504 for COMPLETE SERVICING INFORMATION on any 

radio ... any year, any make, any model ... from 1941 on! 

TAKE ADVANTAGE OF THIS SPECIAL OFFER ... MAIL THE COUPON TODAY! 
r- 

Radio-TV Service Dealer, 67 W. 44 Street, New York 36. N. Y. 

Please RUSH me the following diagrams: 

RADIO DIAGRAMS @ 50¢ EACH 

YEAR MAKE MODEL 

Name. 

Address 

City 

TV DIAGRAMS @ 70¢ EACH 

YEAR MAKE MODEL 

MAKE ALL CHECKS & MONEY ORDERS PAYABLE TO Radio-TV Service Dealer 
(For all New York City orders, please submit additional 3% sales tax.) 

State 
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"Quick -Hot" Soldering Gun 
The WEN Model 199 features ex- 

tremely light weight, only 1%x lbs. 
-speed, working -hot in 2% seconds 
-new type extra long reach, extra 
long life tips-balance, that makes 
it handy to use, accurately, without 
ti ring. 

Pickering Diamond -Sapphire Stylus 
Turnover Pickup 

Pickering & Company, Inc., 
Oceanside, Long Island, N. Y., an- 
nounces that their Model 260 Turn- 
over Pickup Cartridge is now avail- 
able with a diamond stylus for 
long-playing recordings and a sap- 
phire stylus for standard 78 record- 
ings. The diamond stylus is of 
.001" radius for long-playing rec- 
ords and the sapphire stylus is of 
.0027" radius for standard groove 
78 RPM records. 

JFD Tunable 8 -Bow Antenna 
JFD engineers have unveiled a 

new 8 -bow antenna with an exclu- 
sive calibrator. This calibrator is a 
graduated slide. It connects the 
bow to the screen element. Easy to 
peak for any particular UHF chan- 
nel, or group of UHF channels. It 
adjusts the wavelength between bows 
and grids. This provides higher sig- 
nal-to-noise ratio, and better selec- 
tivity. 

James Vibrator Puller 
The JAMES Vibrapower Company 

of Chicago has introduced a new 
vibrator puller, the Model C-905. 
The JAMES puller was designed to 
automatically release the vibrator 
ground clamp, grip the can firmly 
and permit easy removal from the 
most confined auto radio chassis. 
The new pullers are available 
through JAMES vibrator distributors 
at a dealer's net cost of $.99. They 
may also be obtained in a special 
promotional sales package with 
auto and communications vibrators. 

Channel Master UHF Array 
Channel Master Corporation, El- 

lenville, N. Y., has announced pro- 
duction of the ECONO-BOW, Model 
No. 418, an all -channel uhf antenna 
designed for primary and secondary 
reception areas; the ECONO-BOW, 
when stacked, is spaced at a full 
wavelength, providing highest stack- 
ing gain. Channel Master's exclu- 
sive 2 -stage stacking transformers 
maintain a constant impedance, 
which delivers the high stacking gain 
across the entire band width. 

III Field Strength Meter 
The newest version of the ITI 

Field Strength Meter, the Model 
IT -136R, features continuous uhf 
tuning, Standard Coil vhf tuner, 
preselection stage for maximum 
selectivity, and freedom from spuri- 
ous response. 

Merit Exact Replacement 
Transformers 

Three new horizontal output trans- 
formers designed as exact replace- 
ments for similar Admiral units are 
being manufactured by the Merit 
Coil and Transformer Corp. of Chi- 
cago. The new units, models HVO- 
22, HVO-23 and HVO-24, all have 
mounting brackets, mounting cen- 
ters, terminal boards and terminal 
locations exactly comparable to the 
Admiral television transformers they 
are designed to replace. 

Littelfuse Improves 
TV Snap-On Mounting 

A marked improvement in the de- 
sign of the TV snap -on mounting 
has been introduced by Littelfuse. 
Inc. of Des Plaines. Ill. and con- 
sists of substantial cut-outs on each 
side of the holder, facilitating quick 
and easy replacement of fuses. The 
blown pigtail fuse can be readily 
snapped on one side; the regular 
replacement fuse inserted on the 
other. 

Rohn Roof Mounts and Bases 
The new Rohn Model TMB (de- 

luxe) roof mounts, Model ETMB 
(standard) roof mounts and the 
Model GTMB drive-in type ground 
mount base accommodate all masts 
from 1" to 24" diameter including 
the ETM and TM telescoping mast 
series, and can be installed on peak 
roofs, side walls or any horizontal 
surface. The Rohn Model GTMB is 
suitable for use on 30-50' masts; it 
is driven into the ground and mast 
affixed to the protruding portion. 

Regency High Pass Filter 
A high pass filter, Model HP -45, 

which reduces television interference 
caused by interfering transmitters is 
now being manufactured by Regency. 
The new Regency unit is a constant 
"K" type filter with a cut-off fre- 
quency of approximately 45mc in a 
300 ohm balanced line. Attenuation 
at 29mc. is approximately 20db. At 
frequencies of 14mc. and below, the 
attenuation is 40db or more. Signals 
above 55mc are passed through the 
filter without loss. 
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Triplett Model 631 Combination 
V -O -M and VTVM Unit 

A tester that combines a volt-ohm- 
milammeter and a vacuum tube volt- 
meter in a single unit-Model 631 
-has been introduced by the Trip- 
lett Electrical Instrument Company. 
Outstanding characteristics of the 
new Triplett Model 631: 34 ranges; 
C -O -M: 10 A.C.-D.C. volts ; six di- 
rect current; resistances from 0.1 
ohms to 150 megohms ; decibel and 
output readings. VTVM: four, in- 
cluding 1.2 volt range for grid volt- 
age and accurate discriminator 
alignment. 

Kollsman Sweep Generator 
A Sweep Generator, covering its 

complete frequency range in a single 
sweep without tuning, has been de- 
veloped by Kollsman Instrument 
Corporation. This instrument gen- 
erates a sweep frequency signal 
with which bandpass and frequency 
response, standing wave ratio, and 
attenuation can be measured in con- 
junction with a detector and an 
oscilloscope. It comes in three fre- 
quency ranges, with each range 
covered in a single sweep. 

Blonder -Tongue UHF Converter 
Blonder -Tongue Laboratories, Inc., 

Westfield, New Jersey, has an- 
nounced the new Ultraverter Model 
BTU -2, featuring dual -speed tuning. 
The Ultraverter is fully compen- 
sated to guarantee frequency stabil- 
ity even under the weakest signal 
conditions. The converter is turned 
"on" and "off" automatically by 
means of the patented Thermo Re- 
lay, controlled by the TV set power 
switch. 

Condenser Products 
Postage Stamp Capacitor 

Condenser Products Company has 
introduced a new molded postage 
stamp type capacitor with a tem- 
perature range of up to 100 degrees 
C. with a full rated voltage. The 
Mylar dielectrics have an insula- 
tion resistance of 50,000 megohms 
minimum. They have 300 percent 
more capacity than JAN -C-91 and 
equal or exceed all other electrical 
requirements in JAN -C-91. 

Telrex "King Pin" Screen Array 
Tetra:, Inc., Asbury Park, an- 

nounces its "KING PIN" 2 -bay 
"Conical -V -Beam" Screen Array, 

which exhibits a measured gain on 
the low VHF channels of 7/ to 81/ 
db.; and 15 to 17 db. at the upper 
VHF channels. Excellent perform- 
ance is also obtained on UHF, with- 
out modification. Through the use 
of "Conical -V -Beam" dipoles, uni- 
form match is obtained to 300 ohm 
line, or 200 ohm low -loss line over 
entire band. 

Regency's VB -1 Voltage Booster 
Full-size television pictures in 

areas where low line voltage shrinks 
the picture size have been assured 
through use of the new Regency 
VB -1 voltage booster, which can 
maintain a 117 volt power supply to 
any TV set regardless of line voltage 
variations from 90 to 130 volts. It 
may be used on any TV set or 
electrical device drawing 350 watts 
or less. 

Sound -System Control Installations 

Simplified installation of sound - 

system controls is now assured by 

wiring instructions, dial plate and 
bar knob, packed with each Clarostat 
constant -impedance attenuator. Wir- 
ing instructions indicate not only 
the schematic diagram for the con- 
trol circuitry, but also the actual 
connections to and bussing of termi- 
nals. The circular dial plate is 

marked in even divisions from 0 to 

100, and used in conjunction with 
the pointer of the bar knob included 
in the package. 

Clear Beam Radar Array 
A super version of Clear Beam's 

previously announced two bay TRI - 
KING antenna is now available in 
the new Clear Beam Super TRI - 
KING. The new Super TRI -KING 
incorporates a large full radar -type 
screen behind each tri -pole for bet- 
ter ghost rejection and improved 
re -radiation. The antenna provides 
up to three db more gain on the low 
band and one db more gain on the 
high band than the standard two, 
bay model. 

Jensen Tri-Plex 3 -Way Reproducer 
The Jensen TP -200 series has a 

frequency range rating of -8 LIM ; 

input impedance, 16 ohms; power 
rating, 35 watts maximum speech 
and music signal input. The com- 
ponents include: high channel: RP - 
302 ultra high frequency unit; mid - 
channel, RP -201 high frequency 
unit; low channel, P15 -LL low fre- 
quency unit, A-402 crossover net- 
work (4000 cycles) and A61 crossover 
network (600 cycles). 

Jackson Color Bar, 
White Dot Generator 

A new color television test instru- 
ment, designed to produce color 
bars, white dots, or a crosshatch 
pattern has just been announced by 
the Jackson Electrical Instrument 
Company of Dayton, Ohio. Desig- 
nated the Model 712, the generator 
is entirely self-contained, and pro- 
vides a complete NTSC system color 
difference signal as well as all re- 
quired synchronizing signals. 

Astron Blue Point Capacitors 
BLUE POINT molded plastic 

paper capacitors are designed for 
continuous operation at 85°C with- 
out derating, and up to 100°C with 
derating, wherever small size, cap- 
acitance -temperature stability and 
moisture resistance are prime fac- 
tors. The use of a unique solid 
thermosetting impregnant results in 
highly stable capacitance character- 
istics, with low power factor and 
high insulation resistance over the 
entire temperature range of -40°C 
to +85°C. 

ASD Tube Tester 
The American Scientific Develop- 
ment Co., of Fort Atkinson, Wisc., 
has announced its TV -20 tube tester. 
Features: No roll chart to turn, 
negligible set-up, dynamic conduct- 
ance, 4,,72 -inch meter, automatic 
"line" compensation, high sensi- 
tivity to leakage, positive "gas" 
detection circuit, portability, and 
good appearance. Guaranteed not to 
damage good tubes by overloading. 

... -- 
1.'."..L'. 
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VOA ì14tv/em8n/ 
DON'T JUST REPLACE- 

NI0.92N 
with wide -range, high -compliance 

SONOTONE 
TITONE 

CERAMIC CARTRIDGES 

Always install a Sonotone, the 
original ceramic cartridge- 
your customers will love you for 
it. It will start them on the road 
to high-fidelity-and additional 

new business for you! 

Write for free Sonotone manual today! 
New Sonotone Phonograph Modernization Manual 
includes an up-to-date cross reference and phono- 
graph model index, fully explains how to use 
Sonotone Ceramic Cartridges. Send coupon below 
for your free copy, now! 

ELECTRONIC APPLICATIONS DIVISION 

SONOTONE CORPORATION 
r 

Elmsford, New York 

SONOTONE CORPORATION 
Elmsford, N.Y. 

Dept. D 

Please send me a free copy of the Sonotone Phonograph Modernization Manual 

Name 

Address 

City State 
L -J 

TRADE FLASHES 
[from page 16] 

Dr. W. R. G. Baker, GE vice presi- 
dent, avers that plans for large quan- 
tity production of the transistors have 
been made possible through develop- 
ment of a "rate -grown" method of 
mass producing essential transistor 
elements. The rate -grown process ap- 
pears to be the only technical process 
which shows any promise of a low cost 
device of this quality. Dr. Baker further 
stated that, as a result of the huge 
quantities of uniform transistor ele- 
ments it is now possible to produce by 
the rate -grown process, prices of the 
transistors should become competitive 
with vacuum tubes. 

A word on FCC policy; from the 
policy adopted by the Commission re- 
garding "UHF Television Stations Pro- 
posing No Local Live Programming," 
we have the dissent of Commissioner 
Frieda B. Hennock: 

"What is happening to UHF is the 
most serious blow to the public inter- 
est which I have witnessed in over six 
years of Commission membership. And 
this announced policy is the last of a 
series of blows against UHF from 
which I fear it may never recover. 

The Commission's ruling, taken 
without the opportunity for public 
scrutiny and comment, has two im- 
mediate and dangerous effects: 

1) it delivers the final mortal blow 
to UHF which the Commission 
for years has stated to be the only 
hope for the full development of 
TV, and 

2) it encourages and invites mono- 
polistic control over TV, the most 
important medium of mass com- 
munications ever devised. 

The policy will permanently en- 
danger the future of TV. Instead of the 
harmful decision announced by the 
Commission, I propose an 11 point 
action program which will protect TV, 
both for the public and broadcaster 
alike, and will assure a nationwide com- 
petitive TV system." 

Henry Pope, who for the past nine- 
teen years has served National Union 
Radio Corp. as its Credit Manager and 
Asst. treasurer, announces his resigna- 
tion of both posts effective immediately. 
Mr. Pope, one of the electronic indus- 
try's better known executives, also 
served as chairman of the credit com- 
mittee of RETMA for the two year 
period ending June, 1954. 
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Factory production of television re- 
ceivers increased sharply in June from 
the May level and also remained higher 
than June a year earlier, the Radio - 
Electronics -Television Manufacturers 
Association reports. The total number of 
radios manufactured in June also in- 
creased from May although average 
weekly production was slightly lower. 

A special pro rata warranty policy 
which provides one-year protection 
from date of installation on all RCA 

black -and -white television picture tubes 
purchased for replacement service in 
home receivers has been announced by 
the Tube Division, Radio Corporation of 
America. The policy grants credit ad- 
justments to distributors, service deal- 
ers, and consumers, based on the 
length of time the tubes are in service. 

LaPointe Electronics Inc., Rockville, 
Conn., has started production on a 
second shift for their VEE-D-X division 
to speed up production of this division's 
television antennas and accessories. For 
the past month, VEE-D-X has been 
working at full capacity on one shift 
but found it necessary to add the sec- 
ond shift to keep pace with the ac- 
celerated demands for their products. 

CBS COLOR TUBE 

[from page 31] 

located between the phosphor screen 
and the electron -gun assembly. It con- 
tains approximately 300,000 uniform - 
size, round holes, one for each triad on 
the screen. Since the position of these 
holes relative to the triads is of para- 
mount importance for proper tube op- 
eration, the mask is accurately posi- 
tioned with relation to the triads and 
is approximately 0.4 inch behind the 
phosphor screen. 

Mask -and -Screen Assembly 
As can be seen in Fig. 2, the entire 

mask assembly is exceedingly simple. It 
consists of the curved mask with spring 
clips to hold it in place. This assembly 
is mounted on three hemispheres, which 
are raised points of glass molded around 
the edge of the face plate, beyond the 
picture area. 

The mask contains three "V" -shaped 
surfaces which rest over the hemi- 
spheres and make use of the kinematic 
principle of precise location. Since the 
mask is unstressed, it is free to expand 
and contract. This combination of a 
curved face plate and a curved, un - 

[Continued on next page] 
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ifriaidelette9 
by REMOTE CONTROL 

for 
Television Sets 
with the NEW 

Zemat-a-ma.tic 
Most complete remote control! 

Simplest installation! ! 

Lowest retail list! ! ! 

Here it is at last! The lowest retail -priced 

remote control unit in the world ... 
to create more traffic in your store 

... more profit in your pocket. 

Now priced so that it is within the 

means of almost every TV set owner. 

REMOT-O-MATIC has arrived. 

NATIONALLY 
ADVERTISED 

REMOT-O-MATIC advertising is nation 

wide ... on television, in newspapers 

and in magazines. Point of sale dealer 

aids, brochures and display materials are already doing a tremendous 

sales job all over the country. Service men are doubling their incomes. 

DE LUXE 

$3995 

The Zetto a-maeec DeLuxe 

REGULAR 

$1995 

With this unit, you can control the sound, turn the set on or off, change 

channels, control the brightness, control contrast, take the control from 

the set to the hand unit or back to the set ... as you choose. $3995 
This Deluxe model retails for only 

The Regular Zee:eat-a-panti 
With this unit you completely control the sound and have $1995 
a perfect channel changer. The Regular retails for only 

Your discounts and installation profits ... plus the increased TV set 

business which results from handling REMOT-O-MATIC are the 

reasons why you should immediately contact your local jobber or 

write to us for literature and discounts. 

REMOT-O-MATIC SALES, INC. 

8747 SUNSET BOULEVARD, LOS ANGELES 46, CALIFORNIA 
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There are more 
C -D capacitors in 
use today than any 
other make. 

TUBULAR 

UNIVERSAL 

MOUNTING 

DISC 

There's a C -D ceramic 
with the 

'Million Dollar 
Body" 

for every requirement 

Every one a winner 
A line of the most popular, fast- 
moving sizes, in both general pur- 
poses and temperature compen- 
sating types. Ask your C -D jobber 
about them today! He's listed in 
your local Classified Telephone 
Directory. For catalog write to 
Dept. RS94, Cornell-Dubilier 
Electric Corp., South Plainfield, 
New Jersey. 

CONSISTENTLY DEPENDABLE 

CORNELL- 
DUBILIER 
CAPACITORS 

IN SO. PLAINFIELD. N. 3.; NEW NEOFOND. WONCE/TEN 
AND CANSNIDGE, WAS/.; PROVIDENCE AND HOPE VALLEY. 
R. I.: INDIANAPOLIS. IND.; SANFORD AND FUME /PRINSS. 

N. C. SUBSIDIART, RADIANT CORP.. CLEVELAND. OHIO 

[from preceding page] 

stressed mask automatically permits ex- 
pansion and contraction without mis - 
registration. 

Principles of Tube Operation 
A logical starting point to discuss 

tube operation is the electron -gun as- 
sembly made up of three identical elec- 
tron beam sources arranged in a triangu- 
lar configuration. The resultant beams 
are also in the same triangular arrange- 
ment relative to the tube axis. 

Each of these beams is individually 
modulated by a composite voltage that 
consists of color and brightness infor- 
mation. By utilizing a separate com- 
posite signal for each beam source, the 
individual beams are modulated in ac- 
cordance with the transmitted signal, 
and are of the proper intensities for 
their respective colors. 

The modulated beams are also 
focused by their respective beam sources. 

JETEC Basing Designation 14W 

Basin. Oiapane 
Pm 1 Pm 7 Gr. No 1 of eon bean, source 

Pm 2. Gdt 
n m 

No. 1 of red beam aouree Pm 9: Grads No 3 

Pm 3 Gnd No. 3 of red beam source Pm I I Gr... 2 ol blue beam source 
P.O 4 Cathode of red beam source Pm 11 Grid No 1 of blue beam source 
Mn 5 Cathode of green beam rout.., Pm 13 Cathode of blue beam source 
PO 6 Grid No. 1 of green beam source 

1 

Heater 
Metal Flange'. Anode 

Fig. 3-Pin connections of CBS 
"Colortron 205.11 

This focusing. similar to that in con- 
ventional black -and -white tubes, is ac- 
complished by the electrostatic lens 
formed by grids 2 and 3. Since the 
focusing electrodes (grid 3 of each of 
the three beam sources) are internally 
connected together, a common focus- 
ing voltage may be used. This feature 
simplifies the associated circuitry. See 
Fig. 3 for pin connections. 

The three electron beams are then 
acted upon by the magnetic fields cre- 
ated by three external electromagnets 
mounted on the tube neck. The elec- 
tron -gun assembly contains three sets 
of pole pieces mounted above the an- 
ode. Magnetic fields, created by three 
electromagnets on the tube neck, are 
induced in these three sets of pole 
pieces and provide dynamic convergence 
control of each of the three electron 
beams. Small d -c fields may also be in- 
duced in these pole pieces to compen- 
sate for slight manufacturing variations 
that might otherwise impair proper 
mechanical static convergence. 

a bear for punishment 

J 

C -D does it again 

with its new Cub 
Outperforms any other 

molded tubular 

* A better -looking tubular with 
* A better humidity seal. 

Get more for your money by in- 
sisting on C -D's new "CUB -KIT". 

For your nearest C -D authorized 
jobber see the Yellow Pages of 
your Classified Phone Book. Write 
for Catalog to Dept. RS94, 
Cornell-Dubilier Electric Corpora- 
tion, South Plainfield, New Jersey 

CONSISTENTLY DEPENDABLE 

CORNELL- 
DUBILIER 
CAPACITORS 

There are more 
C -D capacitors in 
use today than any 
other make. 

PLANTS IN SO. PLAINFIELD. N. J.; NEW BEDFORD. WODCESTIN 
AND CAMBRIDGE. NASS.; PROVIDENCE AND MOPE VALLEE. 

A. I.; INDIANAPOLIS. IND.: BASTONO AND FUQUA! $1,111114111, 

II. C. SONEIOIANTI LANIARD CORP- CLEVELAND. ODIO 
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These electromagnets provide radial 
adjustment of each of the three beams. 
Since it may not always be possible to 
converge properly the three beams by 
radial adjustment only, an external 
blue -beam positioning magnet is used 
to provide tangential movement of the 
blue beam. The combination of the 
three external electromagnets and the 
blue -beam positioning magnet insures 
the realization of center convergence. 

The dynamic convergence produced 
by the electromagnetic fields varies the 
point of convergence in accordance with 
the position of the beams as they scan 
the phosphor screen. The spherical 
shape of the mask and screen of the 
CBS-Colortron reduces the dynamic - 
convergence requirements and facili- 
tates easy convergence adjustment in 
the receiver. 

In the ideal case, the three beams 
leave the magnetic convergence fields 
so aligned that, when deflected, they ap- 
proach the shadow mask at the correct 
angles properly converged. In the prac- 

(A) 

(B) (C) 
Views of m sk-c d.screen assembl see from the deflection 

points of the three booms. (A) View Irom sdeflection point of blue 
boom source. B( View f o.n deflection poi f of green beom source. IC) 

View horn deflection point of red beam source. 

Fig. 4-Shadow mask assembly views. 

tical case, however, this is not always 
true. For this reason, it is necessary to 
employ external components to align 
properly the three beams. 

Two of these external components, 
the blue -beam positioning magnet and 
the magnetic convergence coils, have al- 
ready been described. The other ex- 
ternal component necessary for proper 
beam alignment is the color -purifying 
coil. The magnetic field produced by 
this coil is perpendicular to the tube 
axis. This field acts upon the three 
beams simultaneously and, by proper 
adjustment of its strength, and its axial 
and rotational position, the common axis 
of three beams can be positioned to 
achieve optimum color purity. The coil 
is located on the neck of the tube in the 
region of grids 2 and 3. The construc- 
tion of the coil should allow it to be ro- 
tated and moved along the neck of the 
tube. 

After the beams have been acted 
upon by the alignment components and 
the magnetic convergence fields, they 
enter the deflection area. Here, the de- 
flection yoke provides the required uni- 
form magnetic fields that simultaneously 
deflect the three beams. 

As in black -and -white tubes, the de- 
flection yoke consists of four electro- 
magnetic coils. These coils function in 
pairs, each coil of a pair located dia- 
metrically opposite the other. Since this 
deflection yoke acts simultaneously on 
three beams, the electromagnetic field 
requirements are more stringent than 
those in black -and -white tubes. In par- 
ticular, a more uniform field is required 
for deflection in the tri -color tube. 

The electron beams travel in straight 
line paths from the deflection area to 
the screen. Between the phosphor 
screen and the deflection area is the 

shadow mask. This mask is positioned 
so that, when viewed from the deflec- 
tion point of any of the beams, only 
the dots of a single color can be seen 
through the perforations in the mask. 
Fig. 4 illustrates this condition. 

With the mask in the position de- 
scribed above, one beam will strike 
only the red dots, another beam will 
strike only blue dots, and the third 
beam will strike only green dots. This 
mask, consequently, allows the three 
beams to reproduce the exact hue pres- 
ent in each portion of the televised 
scene. 

Rudy 

NOW! 

completely NEW 

STANCOR L 

TRANSFORMER 
REPLACEMENT 

U:D 
D 

The new 1954 Stancor TV Replace- 
ment Guide and Catalog is a fully 
revised, up-to-the-minute listing of 
acct rate transformer replacement 
data. Every recommendation has 
been rechecked against the latest 
information obtainable. 
This Stancor reference lists over 
6800 TV models and chassis of 115 
manufacturers, including hard -to - 
locate information on "private 
labe " sets. 
To make your servicing easier, vir- 
tually all flybacks, yokes and power 
transformers listed are exact replace- 
ments. Where an exact replacement 
unit is not available, reference is 
made to the circuit or terminal 
changes required. 

Stancor transform- 
ers are ,listed in TRANSFORMER CORPORATION 
Photofact Folders 
and Counterfacts. 3586 Elston Avenue Ch cago 18, Illinois 

EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y. 

;'I:\ 
\ 

1954 0 
ft tranSt t.. -te 

[ 
ralalpg 'c 

FREE 

If you hcven't received 
your copy, see your 
Stancor distributor, 
or write es directly. 

STANCCR-WILLIAMSON 

ULTRA -LINEAR 
HI-FI amplifier bulletin 479 

Build your own ultra -linear 
hi-fi ampl fier using Stancor 
high fidelity output trans- 
former A-3072 ($15.00 net). 
You can also use A-8072 to 
convert yo.sr present William- 
son ampliîer to ultra -linear 
operation. Bulletin 479, avail- 
able FREE, contains perform- 
ance curves, schematics, parts 
lists, chases layouts and other 
helpful construction and con- 
version information. - 

CHICAGO STANDARD 
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RIDER 
BOOKS JUST 

PUBLISHED! 
ADVANCED TELEVISION 
SERVICING TECHNIQUES 
by RETMA Teaching Staff! Tells step-by- 
step how to service every section of a TV 
receiver . how to use all kinds of test 
equipment in servicing (sweep generators, 
signal generators, vacuum tube voltmeters, 
scopes, ohmmeters.) 
176 (8t/2x11") pages, soft cover. 

Only $3.60 

LABORATORY WORKBOOK 
for use with main book. 
32 (81/2x11") pps. Only 5.95 

SPECIALIZED 
AUTO RADIO MANUALS 
VOL. 4-A: covers Chrysler, DeSoto, Dodge, 
Dodge Trucks, Plymouth 
VOL. 5-A: INDEPENDENT CAR MANUFAC- 
TURERS - Henry -J, Hudson, KaiseräFrazer, 
Nash, Studebaker, Willys 
Complete installation, removal and servic- 
ing information on factory -installed car 
radios (1950-1954) . parts lists, sche- 
matics, tube layouts, dial stringing. 
Vol. 1-A: covers Ford, Lincoln, Mercury 
Vol. 2-A: covers Buick, Cadillac, Oldsmobile 
Vol. 3-A: covers Chevrolet, Pontiac, GMC 
Trucks, Chrevolet Trucks 
each volume 8t/2x11", soft cover. 
Vol. 3-A $1.80; all others 83.00 

COLOR TV DICTIONARY 
More thon a dictionary! Complete explana- 
tion of new color TV terms and definitions 
-over 50 illustrations. Vital for everyone 
interested in color TV. 
72 (51/2x81/2") pages, soft cover. 

Only $1.25 

R -C and R -L TIME CONSTANT 
First in a new review series on difficult 
technical subjects. Covers practical ap- 
plications of Time Constant and how it 
affects circuit operation. 
48 (51hx81,4") pages, soft cover. 

Only $.90 

TV FIELD SERVICE MANUAL- 
Vol. 2 
Most marvelous guide to in -the -home serv- 
icing-spiral bound, lies flat for easy refer- 
ence! Troubleshooting, tube layouts, pic- 
ture adjustment, dial stringing. VOL. 2 
covers Bendix, Capehart, CBS Columbia, 
Crosley, DuMont. VOL. 1 covers Admiral, 
Affiliated Retailers (Artone), Aimcee 
(AMC), Air King, Air Marshall, Allied Pur- 
chasing, Andrea, Arvin and Automatic. 
VOL. 2-160 (51hx81/2") pages, soft cover. 

Only $2.40 
VOL. 1-128 (51,x81/2") pages, soft cover. 

Only $2.10 

OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 
Key to successful use of oscilloscope. Cov- 
ers radio, audio, TV, transmitters. More 
than 500 waveforms. 
Over 140 (51Ax81/2") pages, soft cover. 

Only $2.40 

HOW TO SERVICE TAPE 
RECORDERS 
How to troubleshoot and service all kinds 
of tape recorders. Explains drive mecha- 
nisms, recording heads, electronic circuits. 
Also tells how to set up a tape recorder 
repair shop. 
51/2x83/2" Soft cover. Only $2.90 
In Canada, all prices approximately 10% 

higher. 

SEND FOR COMPLETE 

NEW RIDER CATALOG 

Write for information on all RIDER books. 
Buy these books now from your jobber ... bookstore 

. If not available from these sources, write to: 

JOHN F ',EA PUBLISHER, INC. 
led trerl Street. New York n, h. Y 

INSTRUMENT CLINIC 
[from page 29] 

variations, which can be stabilized 
by operating the receiver and test 
instruments from an automatic line - 
voltage regulating transformer. 

Q. What is the cause of a thickened 
fuzzy appearance in a visual -response 
curve? 

A. This condition, shown in Fig. 7, is 
usually the result of cross -talk be- 
tween the horizontal sweep circuit 
and the signal circuits in the receiver, 
or in some cases, due to cross -talk 
from the high -voltage power supply 
or the picture tube. The operator 
sometimes falls into error by using 
exposed test leads to the scope, which 
are susceptible to stray -field pick-up. 

ANSWERMAN 
[from page 36] 

Dear Z. E. S. 

This intermittent condition on the 
high channels can be due to a number 
of possible causes. Considering these 
causes in the order of the most fre- 
quent occurrence: 

1. Replace the 12AT7 rf, oscillator 
and mixer tube. 

2. Clean the entire tuner with a 
contact cleaner fluid, particularly tak- 
ing care of the switch contacts and the 
variable condenser plates in this case. 

3. Inspect the tuner for broken con- 
tacts or leads that have parted from their 
junction. Particularly inspect such items 
as are brought into play when the high 
band is in operation such as the tuner 
band switch. 

4. In the inspection look for con- 
nections that might be cold solder joints, 
particularly the coils that are used in 
the high band reception. In fact an 
easy way to service this trouble might 
be to resolder all the connections in the 
tuner that could possibly bring this 
about. 

5. It would be desirable to know 
whether the oscillator is in operation 
when the picture cuts out. This could 
be easily determined in most cases by 
measuring the grid to cathode voltage. 
However, since the tuner is intermit- 
tent and would probably cut in when 
the meter connection is made, this 
would be rather difficult. What might 
be attempted is to connect a meter in 
the grid circuit and leave it there during 
the servicing and testing process. If 
the signals should cut out while the 
meter is in the circuit it will be evident 
whether the local oscillator is operat- 

N E W S4e,proc/ucer 
sounds like 

$200- 
COSTS 

LESS 
THAN 

$ 60t 

Now you can 
enjoy high fidelity 

without 
high prices 

What Is It? A new Argos sound en- closure-handsomely styled-built 
with "Craftsmanship in Cabinets"- 
plus a Jensen speaker and tweeter. 
How Does It Work? It uses the Jensen 
Duette` principle-which in effect gets 
double the use out of the internal air 
mass. It gives big -speaker fidelity in 
half the space. 

How Can I Hear It for Myself? Ask your Argos-or Jensen-Parts 
Distributor. Your ears cannot be 
deceived. It does sound like $200. 

(Argos AD -1 Cabinet...... 521.50 
Jensen KDU-10 speaker and 
tweeter components kit 

Total Under $60.00 
Prices may vary West and South. 
*TM of and Licensed by Jensen Mfg Co. 

Also see new matching 
cabinets for Record Player and 

Tuner or Amplifier. 

COMPANY 
G NOA, ILLINOIS 

La/fleet 
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ing by the meter voltage reading. This 
confirms whether or not the oscillator 
is working. 

6. Of course the trouble might be in 

the tube socket. A tube, pin may not be 

making proper contact in the socket. 
Probably twisting and pushing the tube 
in the socket will introduce the trouble 
if it is due to poor contact in the socket. 

7. With an insulation rod, the com- 

ponents in the tuner can be pushed and 
probed until the defective component 
or connection is located. In many of 

these intermittent tuner cases the 
trouble can be located in this manner. 
However, realize that the position of 

tuner components are sometimes critical 
and important. 

8. It may be desirable to replace some 

condensers such as the very small ones 

with values of 3.35 uuf, 3 uuf and 2.2 
uuf. 

For additional information on tuner 
servicing see the first section of "TV 
Troubleshooting With Key Test Points" 
in the December 1953 issue. 

ossible from the deflection side of the 
cabinet. It may also be desirable to 

CURING TVI 
[from page 22] 

P 

dress the antenna lead inside of the 

cabinet along the side of the cabinet 

away from the high voltage cage. This 
will help prevent radiation from occur- 

ing on the TV transmission line which 

would cause the antenna and lead-in to 

perform as a transmission system. If 

the station signal strength is high and 

the TV1 strong, the transmission line 

should be changed to coaxial cable. An 

impedance matching transformer located 

at the TV tuner can be employed to 

permit grounding the coaxial cable 

shield to a water pipe when used with 

a line -connected receiver. Some tech- 

nicians have resorted to shielding the 

300 ohm lead-in with heavy braid tub- 

ing which is grounded to a water or 

radiator pipe. This may be helpful, 
provided the capacity introduced by 

this arrangement does not reduce the 

television signal strength to an intoler- 

able degree. 
Shielding may not only be used in 

the lead from the tuner but may extend 
from the back of the receiver a number 
of feet to prevent the pickup of the 

deflection voltage signals. This aspect 

of the correction of radiation problems 
has not been fully explored and there- 
fore may prove very helpful in certain 

[Continued on next page] 

yREE" 
DIAMOND 
NEEDLES 

for DEALERS and 

DEALER Personnel 

Sell 4 Permo Dia- 

mond Needles and 

get one "free:' Send 

postal card for com- 

plete details. 

Special promotion for September, 

October and November 

*3, PERMO, INC. 
QERMo 

6415 Ravenswood Avenue 

Chicago 26, Illinois 

Wiu1ur 
Type Each 
0A2 _..5.90 
082 .88 

....... 
IA7GT ..._ .07 
1A E4 _... .90 

IH5GT ........ .5Ì 
118 
1L4 
ILO 
I LA4 
1 LA8 .80 
I LB4 .82 
I LC5 .80 

1 LCB ....... 
1LD5 ........ - 
I LES 
ILLS 
ILH4 
1 LN5 

.95 

.83 

.61 

.82 

.88 

.8e 

.80 

.80 

.80 

.80 
.90 

1848 .50 
IN5GT .83 
11164 .75 
1R4 ..._ .85 
1R5 .62 
164 .67 

RADIO & TV 

RECEIVING 

Type Eaeh 
185 .52 
I T4 .g2 
1U4 .61 
1U5 .51 

ÌX2A .74 
2X2 1.43 
3A5 .90 
SLF4 .76 
SQ4 .66 
SQ5GT .72 
884 .81 
3V4 ..... .62 
5R4GY 1.00 
54G .49 
5V46 .83 

5Y3GT .42 

6Á8GT..... 
.6 

6AB4 
6AC5GT 
6AC7 
6A F4 
BAGS 
6AH4 
6AH6 

.82 

.90 
1.10 
.59 
.68 
.89 

WINDSOR WONDER -BEAM 
3 -WAY INDOOR ANTENNA 

A real performer, this antenna works 
where others fail! Adjustable arms. 
for Average Areas, Fringe Areas, and 
U H F. Features new electronic won- 
der -switch: no need to rotate antenna, 
just turn wonder -switch for best results 
with each Individual station! Works 
with any TV set. 

SPECIAL PRICE $569 
Lots of Six each 

Singly 55 95 each 

TUBES 
GUARANTEED 
ONE FULL YEAR 

THERE'S NO SUBSTITUTE FOR EXPERIENCE! 

FROMAnd housands 
of Serve Dlers 

EXPERIE CEic thatesyou can udepend 
hout America 

er'onWindsor Tube 

Quality. That's why we can safely guarantee each and every tube 
we ship, for ONE FULL YEAR! That's why the famous Green & 
Black Windsor Tube Carton Is now accepted everywhere, as a sym- 
bol of QUALITY and DEPENDABILITY! 
Type Each Type Each Type Each 
OAKS 1.05 6816 .53 634 _... .51 

6A L5 .44 6BK5 .76 6S8GT 75 
6A N8 .95 6B K7 .97 6SA7GT .57 7A6 
6AQ5 .......... .51 6BL7GT ..... .94 68C7 .63 7A7 

6AQ6 .47 6888 .......... .98 6SD7 .......... .55 7A8 

6AQ7 .75 6BQ6GT ...._ .98 63F5ß7 .86 7A D7 

GARS .42 BB Q7 .92 6807 .55 7A F7 

6AS5 .55 6BY5G .85 6SH7GT .52 7A G7 

6AS7G 4.50 8827 1.09 6817GT .52 7A H7 

6AT6 .42 6C4 .41 6SK7GT ...... .55 7AH7 

6AU5GT .85 6C5GT .60 6SL7GT .68 7B4 
6AU8 .47 6C86 .58 6SN7GT ..-.59 7B5 .51 

BANS .85 BCDBG .. ... 1.57 6SQ7GT .48 7B6 .52 

(MVO .41 6CS6 ....._... .56 6T8 .85 7B7 .58 

6AX4 .72 6D6 .83 6U4GT .60 7C4 1.05 

6B80 .93 6E5 .72 6U5 .72 7C5 .56 

BBAB .50 BFSGT .54 6U8 .86 7C6 .50 

6BA7 .66 6H8GT ..._... :55 6V3 1.09 707 .58 
6BC5 .58 815GT ....._... .44 6V6GT .51 7E5 .85 
6807 .78 618 .68 6V8 .85 7E6 .65 
6BD5GT .... .98 617 .70 BW40T .50 7E7 .85 

66D6 .54 6K6GT .45 6W6GT ...... .63 7F7 .69 

66E6 .51 6K7 .70 6X4 _ .37 7F8 .97 
68F5 .86 6L6G ............ .88 6X5GT .38 7G7 .85 
68 F6 .43 6L6GA ... . .88 6X8 .82 7H7 .61 

6BG6G 1.47 6Q7GT ...,.... .55 6Y6G .64 717 .85 
6BH6 .63 6R7 .75 6ZY5 .60 7K7 .85 

Type Each 
7A4/XXL .57 
7A5 .70 

.57 

.58 

.58 
1.05 

.63 

.65 

.65 

.70 

.54 

Type Each 
7L7 .85 
7N7 .62 
7Q7 .62 
7R7 .70 
787 .90 
7V7 .92 
7W7 .99 
7X6 .62 
7Y4 .45 
7Z4 .50 
2A8 .60 
2A L5 .44 
2AT6 .53 
2AT7 .75 
2AÚ8 .47 
2AU7 .58 
2AV6 .41 
2AV7 .87 
2AX4 .72 
2AX7 .67 
2AV7 2.15 
2AZ7 .68 
2B4 .86 
2BA8 .50 
2BA7 .66 
2666 .51 
2BE6 .52 

FREE! WINDSOR TUBE CADDY 
Most practical service -aid aver designed for Radio & TV 
repairmen! Now offered FREE with every purchase of 

es totalling $160.00 withi 
Ódays (You eg tolated Caddy .credi.00 

or urcht 
memo with each purchase). 

Carries approximately Ruggedly constructed 
125 Tubes, including with heavy leatherette 
meters and tools. covering, strong plastic 

13sá high. Weighs onlyhardwire, andereinflated or d 
9 lbs. with metal clamps. 

WINDSOR TUBE CADDY may also be purchased out- 
right for $14.95 

Note to our Latin-American Friends: "SE HABLA ESPANOL" 
25% Deposit with Order. All merchandise 
F.O.B. NYC. For orders less than $10, add $1 
handling cost. Deduct 2% If full remittance 
accompanies order. All merchandise subject to 
prior sale and prim changes without notice. 

I; 

1 

II inhale ELECTRONIC TUBE CO. 
2612-D NOSTRAND AVENUE, BROOKLYN 10. N. Y. 

...FOR PEAK 
PERFORMANCE! 
Type Each 
2BF6 .50 

2BY7 .69 77 
215GT .48 
2SA7GT .57 
2SF5GT .85 
2SH7GT .67 
2SK7GT .55 
2SL7GT .87 
2SN7GT .59 
2SQ7GT .46 
2V6 .51 
4A7 .58 
4A F7 .68 
4B6 .50 
4C5 .85 
4C7 .70 
4E6 .70 
4E7 .85 
4F7 .69 
4F8 .99 
417 .85 
4N7 .75 
4Q7 .62 
4R7 .85 
4S7 .80 
9B06G 1.53 

Type Rash 
1978 .87 
25AV5 .85 
25BQ6GT .98 
25L6GT .53 
25W4GT .53 
2626G .46 
35A5 .55 
35B5 .53 
3505 .53 
35L6GT ...._ .52 
35W4 .43 
35Y4 _ .48 

3525ßT .43 
50A5 .55 
5065 .52 
5005 .52 
50L6GT .52 
5X6 .55 
110723 .43 
117Z6GT .75 

WINDSOR BROW -LITE 

. Leaves Both 
Hands Free 
to Work! 

. Wear it on 
your Brow. 

. Adjustable 
angle of 
Beam. 

. Ideal for 
Radio & TV 
Repairmen. 

. Uses standard penlite batteries and 
bulb. 

. Won't Interfere with glasses 

$4.95 Complete with Batteries 

WRITE FOR ADDITIONAL TUBE TYPES 
AND PRICES. We also stock Special Pupae and 
Transmitting Tubesat similar savings' Dept. D-9. 
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soIUNU- 
SyST EM 

Clarostat self -compensating volume controls 
provide any attenuation from full volume 
down to a mere whisper-without distortion. 

Series CIL L -pads and CIT T -pads handle up to 
10 watts audio. Continuous range from 0.5 to 30 db 

attenuation in 90% rotation. Last 10% affords 
infinite attenuation. 

Also Series CIB output attenuator handling up to 
30 watts audio. Linear attenuation in 3 db steps up 
to 24, then 30, followed by infinity. 

Ask for DATA... 
Descriptive literature from your Clarostat 
distributor or from us. Remember, for "tops" 
in audio controls, you can rely on Clarostat! 

[LA ft STAT 

your customers want the 
BEST! the"ORIGINAL" 

MOSLEY 

CONVENIENT 
LOW LOSS SOCKET 

MAY BE INSTALLED 
ON INSIDE PLATE 

Write for free copy of MOSLEY Con- 
densed Catalog, Form D-1. Tells - 
How To Make More Installation Profits! 

Mosley 
8622 ST. CHARLES ROCK ROAD AIM ST. LOUIS 14, MISSOURI 

O0G,A1.1.- 

Get t`e t ßi 
ß, 

ta Fo 
Psk 

POLYSTYRENE 

THRU-OUT! FULL 
1/8" THICK WALL 

- BEST FOR UHF, 

VHF, COLOR 

TAKES ALL, 

POPULAR LINES! 

RUBBER GROMMET 

SEALS OUT 

MOISTUREl 

1- 7 

Cat. No. 625 Cat. No. 625-PK 

MOSLEY WALL-THRU, I WALL-THRU, with 

in brown or ivory. I 

Universal TV Socket 
& mating Plug. 

List Price $1.95 List Price $3.110 

A Word Of Caution! 
Because there are numerous imitations, similar In 
appearance to the popular Wall-Thru, the TV In- 
staller is cautioned to ask for the Original MOS- 
LEY Wall-Thru - by nome! 

For Quality, Value, Practical Design - insist 
upon the MOSLEY Wall-Thru ... Another PRE- 
MIUM QUALITY MOSLEY Accessory for Better, 
More Profitable TV Installations! 

[from preceding page] 

cases along with other changes men- 
tioned here to achieve the complete 
elimination of the condition. 

Shielding with wire screen of the 
entire cabinet has on many occasions 
proved very effective as a cure. How- 
ever, this is expensive. It requires the 
complete coverage of the interior side 
walls and breadboard on which the 
chassis rests as well as the cabinet back 
and cup assembly. A liquid graphite 
solution is now available with which 
an easier job can be performed. Very 
recently, conductive paint was intro- 
duced for the painting of the inside of 
the cabinet and back and cup assembly 
for shielding purposes. 

In painting the interior of the cab- 
inet it is first necessary to clean out all 
of the dust and dirt in the cabinet and 
from the cup and back assembly. The 
conductive graphite paint should be 
mixed thoroughly before the coating 
operation is begun. In the painting of 
the interior of the cabinet, care should 
be taken against allowing any of the 
paint to spill or spot the finish of the 
outside surface of the cabinet. The area 
in the cabinet that is to be covered is 
the breadboard on which the chassis 
will rest and the sides and back and 
cup assembly. There should be no paint 
at any part of the breadboard that will 
touch the chassis if it is of the line con- 
nected type. The inside cabinet corners 
should form a definite connection with 
the paint between the breadboard and 
the cabinet sides. The interior sides of 
the cabinet should be painted up to 
about two feet from the breadboard. 
Most important, the outside edges 
should also be painted at the back of 
the cabinet (see Fig. 4). The back and 
cup assembly is also painted on the in- 
side except for within an inch of where 
the antenna lead-in enters. When the 
back is fastened to the rear of the cab- 
inet it will make definite contact with 
the edges of the cabinet. Therefore the 
chassis will now have a complete shield 
around the entire back of the receiver. 

The graphite conducting paint usual- 
ly takes about an hour to dry but it 
might be well to allow the paint to set 
for 5 or 6 hours after which time the 
technician can return and install the 
chassis. 

When the chassis has been installed 
in the cabinet a continuity check should 
be made between the chassis and the 
conductive paint in the interior. There 
should be infinite resistance between 
the two if it is a line -connected re- 
ceiver to prevent the possibility of shock 
hazard to the customer at the exposed 
line filter used in conjunction with the 
shielding. 

The internal coating should be con - 
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nected to an earth ground such as a 

radiator or water pipe. This can easily 
be accomplished by connecting a piece 
of braid strap between the graphite 
coating inside the cabinet and the ter- 

minal point on the power line filter. 
From this terminal another lead can be 
run to a water or radiator pipe. 

In radiation of this type each chassis 
and cabinet will present a slightly dif- 
ferent problem. The strength of the in- 
terference will determine the extent to 

which the technician will have to go to 

sufficiently eliminate the whistles. Most 
of the radiation will have to be licked 
by shielding, because very little inter- 
ference gets into the power lines when 
ac line filter condensers are used in the 
chassis. 

THE WORKBENCH 
[from page 33] 

the set. When the set was brought into 
the shop, the first thing that was done 
was to determine what type of hum 
it was. When the volume control was 
turned up, you could hardly hear the 
hum, but at a normal setting it could 
be heard rather clearly. Varying the 
contrast control had practically no ef- 
fect on the hum. By varying the ver- 
tical hold control, a variation in the 
tone of the hum was affected. The 
volume control was then turned down 
to a point where this vertical hum 
could be heard best. 

Replacing V121, and V122, the ver- 
tical oscillator and output tubes had 
no effect. Next, filter leak checks were 
made. With the ear to the speaker, 
filters were paralleled individually. 
C174, the most probable cause of this 
trouble, was found to be okay. Next a 
filter was paralleled individually with 
all the filters in the receiver. But this 
proved unsuccessful. A voltage leakage 
check was next taken of C175-.1 µf, 
the bypass on the vertical size control, 
but it checked OK. 

It was then that we noticed that 
when a wire cable assembly was moved 
the vertical hum got louder. It was ob- 
served further that the lead to the 
vertical size control was among the 
wires in this cable. (Ref. to Fig. 3). 
Pulling this lead somewhat out of the 
cable, had a tremendous effect on the 
volume of the vertical hum. This cable 
consisted of about ten wires. Among 
them, audio wires from the sound dis- 
criminator, audio amplifier and the 
volume control. Here was a perfect 
cause of trouble. The vertical lead was 
next taken out of the cable and re- 
routed away from the audio circuit. The 
set now functioned properly without 
any hum. 

THANK YOU. Mr. Serviceman 

your preferred brand! 
In a recent nationwide survey*, radio and TV servicemen were 
asked this question: "What brand of replacement speakers do 
you prefer? Why?" QUAM was first in number on mentions- 
almost 309S more than the next most preferred brand. 

/gib' 

WHY? 
>bere are some. 

typical comments 

51110S1t : WNW' 

speakers by rcemen 

* Conducted by Brand Name Surveys of 
Chicago, Illinois, May 1954. 

"Adjust -a -Cone feature -ruggedness" 
"Complete range of sizes and types" 
"Stand up best in service" 
"Include hardware for easier 
installation" 

"Good construction" 
"Listed in Sams' Photofacts" 
"Heavier magnets" 
"Good quality at a reasonable price" 
"Always satisfactory" 

1 

ask for QUAM the quality line, for ALL your speaker needs 

QUAM-NICHOLS COMPANY 
233 EAST MARQUETTE ROAD CHICAGO 37, ILLINOIS 

Faster, Easier, more PROFITABLE Operation 
Get into the MASTER habit! OFFICIAL BUYING 

GUIDE OF 
Brings you the product data of the industry 

ELECTRONICS -TV- 
in one handy book - all products vital to 

RADIO INDUSTRY 
your daily sales and service operations. In 

1370 pages 
the customer's home, across the counter or 

8" x 11"-S lbs. 
on the bench, you'll value the MASTER'S 

i\`It Over 8,000 illus. 
thoroughly complete descriptions, specs, illus- 
trations and prices . . . all systematically lust a few at the 

more thon 85,000 organized in 18 big sections. Over 1300 
items Included: 

0'0,10 
t 

pages of unabridged catalog data direct from 
a... the manufacturers. Keeps you abreast of all Tubes-Transmitters 

t,ee>1.$ 
latest llectronic products. Increase your sales Test Equip,- Receivers 

and speed-up your buying - the MASTER Transformers 

way. Capacitors- Antennas 

Eliminates 

As $ 
Low 

As 

95 at your parts Resistors-Wire 8 Cable 

Coils & Relays distributor. Publisher's 
Recording 8 PA 

price $6.50. Hardware G Toolz 
Small 
Catalogs ord Get your MASTER now from leading parts distributors or write to: 
Loose 

Literature United Catalog Publishers, Inc., 110 Lafayette St., N. Y. 13 
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CORES 
OF 

ERSIN 
FLUX 

in ERSIN 

WORLD'S FINEST 
CORED SOLDER 
ON WOODEN SPOOL 

ASK FOR 

w NEW 
ON YOUR 

JOBBER'S 
COUNTER 500 

SERVICE 
PAK 

EXTRA VALUE! Unlike other low cost, haphazard solder packages, the MULTICORE SERVICE PAK 

features a convenient wooden spool, and-important to you-length of wire, alloy and gauge is clearly 
marked on every 50c SERVICE PAK! Also available in 1 Ib. cartons and 7 lb. reels. 

MULTICORE SALES CORPORATION, 164 Duane St., New York 13, N. Y. 

They Come! They Listen! ... and then They Buy! 
Sponsored by 

Audiorumu 1954 
Presented by THE AUDIO FAIR 

Creates demand for the Products YOU SELL 

More than 25,000 Hi-Fi Consumers Will Come 
to See, Hear and Learn! Jobbers, Dealers, 
Servicemen-Get to Know the Products Your 
Customers will ask for. Attend Audiorama 
1954. BE SURE YOUR MEN ATTEND! 

AUDIORAMA 1954 will attract at least 
25,000 serious Hi-Fi customers-Broadcast 
Engineers, Governmental, Military and Muni- 
cipal Agencies-Representatives of Foreign 
Governments and Businesses-Sound-on-Film 
Men-Business and Industrial Purchasing 
Agents-Hobbyists-etc. 
AUDIORAMA 1954 is the starting gun for 
the Fall, Winter and Holiday Hi-Fi selling 
season. Everybody waits for "What's new" at 

Audiorama. Audiorama advertising and pub- 
licity . . . the added excitement and the 
'audio' talk ... all mean more business ac- 
tivity for you. 

More than 125 manufacturers, from all over 
the world, will exhibit and demonstrate their 
products-and will be in attendance to help 
you. Here is one grand opportunity to get 
the manufacturer's point of view . . . first 
hand. 

Remember-this is AUDIORAMA 1954, pro- 
duced by the original AUDIO FAIR in New 
York City. Audiorama is business to you! It's 
your business to attend! 

NO ADMISSION CHARGE-You Are Invited 

FOUR DAYS October 14, 15, 16, 17 

FOUR FLOORS 5th, 6th, 7th, 8th 

Hotel New Yorker New York City 

AUDIORAMA 1954 is presented by THE AUDIO FAIR, 
Harry N. Reizes, Managing Director, 67 W. 44th St., N. Y., N. Y. 

Daily from I 

J 
An AUDIO FAIR - 

VIDEO FAIR, INC. 
Project 

1 P.M. to 10 P.M. 

Sunday from 
12 Noon to 6 P.M. 

RC CIRCUITS 
[from page 35] 

fectively in parallel with R2, goes down 
as the frequency goes up. The higher 
the video frequencies, the more signal 
voltage appears across RI and the less 
across R2, Ck. It is the voltage across, 
R2, Ck which is the signal applied to 
the CRT cathode. 

PEAKING 
COIL 

VIDEO 
AMP 

6AC7 

o) 

b) 

PEAKING 
COIL 

VIDEO 
SIGNAL 

RI 

560 K 

RZ 

560K 

63 
VAC 

T 
y 

TO BRIGHTNESS 
CONTROL 

Fig. 22-Typical cathode -fed, direct - 
coupled CRT circuit. 

By placing a comparatively large 
condenser across R1, Cl and Ck act as 
a capacity voltage divider for the ac 
(signal) voltage. Practically all of the 
a -c voltage appears across the smaller 
condenser Ck at all frequencies. That 
is, for ac the parallel impedance value 
of R2, Ck is much better than RI, Cl, 
and therefore substantially all of the 
signal is applied to the CRT. If CI 
opens, both the contrast range (video 
signal amplitude) and the picture 
quality (high -frequency response) are 
impaired. 

We will find that other types of com- 
plex RC circuits act quite differently 
from the one discussed in this article. 

[To Be Continued] 

BLOCK DIAGRAM 
ANALYSIS 

[from page 12] 

ing color sub -carrier sidebands which 
in turn modulate the channel carrier. 

Reception 

At the receiver the separator block 
shown in the expanded block diagram 
of Fig. 6 is actually made up of many 

[Continued on page 64] 
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 Video Speed Servicing Sys- 
tems 

Rider's "TV Field Service 
Manual" data sheets 

Latest TV Installation and 
Maintenance Techniques for 
VHF and UHF 

Auto Radio Installation and 
Service 

Advanced Data on New Cir- 
cuitry 

Production Changes and field 
service data on receivers 

NOW AVAILABLE TO .. . 

1. Servicemen who are employed by Service Organizations. 

2. Servicemen employed by radio/TV Dealers. 

3. Independent servicemen who do not have business establishments. 

4. Employees of Distributors. 

5. Students enrolled in accredited Radio/TV Schools, Colleges, etc. 

6. Hobbyists and Experimenters. 

A TYPICAL ISSUE COVERS 
New Tubes 

New Test Equipment, opera- 
tion and application 

Hi-Fi Installation and service 

New developments, such as 

transistors, color, UHF, etc. 

News of the trade 

Service Short Cuts & Shop 
Notes 

Explanation of difficult cir- 
cuits 

and many more 

EXCLUSIVE .. 
ORIGINAL .. . 

AUTHORITATIVE . . . 

TIMELY .. . 

FULLY ILLUSTRATED 

subjects that 
can ONLY 
BE READ IN 
"SERVICE DEALER" 

RADIO-TV SERVICE DEALER 

67 W. 44 St., New York 36, N.Y. D NEW RENEWAL 

Gentlemen: Here is $1.00 for which enter my 2 -year subscription. (This rate applies in USA only. Elsewhere add $1 per year) 

Name 

Address 

City Zone State 

Employed by (Name of firm) 

Firm's business address 

City Zone State 

Your Position or Title 

Check whether firm is: D Service Organization or Dealer having Service Dept. 

If some other type of company describe 

IF STUDENT, Name of School 
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"If you want me to win 
this election, you'd better 

get a JENSEN NEEDLE." 

1955 
308 -PAGE 

Send for it 

Everything in Electronics 
For Service Technicians and Engineers 

Get the complete, up-to-date 1955 
ALLIED Catalog. It's packed with the 
world's largest selection of TV and 
radio parts and accessories, test in- 
struments, Hi-Fi systems and compo- 
nents, P. A. systems, tubes, tools- 
everything for service work and indus- 
trial electronic application. Depend on 
ALLIED for fast shipment from the 
world's largest stocks-save time and 
money. Send today for your FREE 308 - 

page ALLIED Catalog. 

ALLIED RADIO CORP., Dept. 26-J-4 
100 N. Western Ave., Chicago 80, III. 

Send FREE 1955 ALLIED Catalog 

Name 

Address 

L City Zone _ State _ J 

[from page 62] 

circuits. The outputs of these circuits 
provide the horizontal and vertical sync 
signals, the 3.58 me color sync burst, 
the Y or luminance signal, and the 
color signals. The horizontal and ver- 
tical sweep circuits are mostly conven- 
tional. As in the previous block dia- 
gram (Fig. 1) the color information 
and luminance signals are fed into the 
decoder from which the red, blue, and 
green voltage signals are derived. These 
signals are then fed into their respec- 
tive picture tube guns. Notice that the 
color sync burst is fed into the de- 
coder where it synchronizes and sets 
into operation the color circuits con- 
tained therein. 

Video Frequencies in Color 
Transmissions 

Our experience in B & W trans- 
mission has taught us that we require 
about 4 me for good detail of the trans- 
mitted picture. Applying this to color, 
and with the knowledge that the lu- 
minance signal is made up of the three 
primary color signals, red, green and 
blue, we would expect that both the 
color signals and the luminance signal 
would be wide -banded. We find, how- 
ever, that physiological experiments in- 
dicate that the eye does not perceive 
color in very small detail areas. As a 
consequence the transmission of the col- 
or signal information does not require as 
wide a band of frequencies as does the 
luminance signal. As a matter of fact, 
the NTSC specifications provides a to- 
tal bandwidth of 2 me for the color 
information transmission. This includes 
the upper and lower sidebands on both 
sides of the 3.58 me sub -carrier. This 
does not apply to the luminance sig- 
nal which still requires a 4 me band- 
width for clear cut pictures. 

Although the Y signal modulates the 
channel carrier directly, the color sig- 
nal, as indicated in Fig. 7A, does not. 
Instead, it first modulates the 3.58 me 
color sub -carrier. Color video sidebands 
are then produced which modulate the 
channel carrier. The net result is a set 
of modulating color signals centered 
around a frequency 3.58 me higher 
than the channel carrier. 

The relative positions of the three 
carriers used in a color transmission are 
also shown in Fig 7B. It should be 
emphasized at this point that the color 
sub -carrier is suppressed at the trans- 
mitter in order to minimize interfer- 
ence from this source. For this reason 
the actual color video frequencies which 
are transmitted are the sidebands 
formed by the color video signals 
around the sub -carrier as a center fre- 
quency. 

[To Be Continued] 
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RADIO -TELEVISION SERVICE DEALER 
COMPLETE TV SERVICE_ INFORMATION SHEETS 

SYLVANIA 
Models: 410, 514, 525, 529 Series 

Chassis: i-530-1, -2, -3, -4, -5, -6 
An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, Publisher 
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C,) em 

SIS . s I tf. 

CIS 

7, 1 
0.111.7 

O oar el 

Owo 

4.27 .e 
-1F 

Ln CIO 

. ,ÿ eoo/0,. 
511 0.-----.--r5.61.-. 

M.O.! I.YK.1( lOTambe 70 C10aN.l It, II, ETC 
RUMOR a7.apR Tpen.ü 1.5.571 CenN.I FORM. 

IMTDI tNowN m 0u10.L D rOmTla 

IOC ,r 
L. 

orn 
G _,G 

anima PORT 

KKK? 

1.3 

SARKES TARZIAN (S. T.) TYPE TUNER 
G`Y-.G 

6J6 
DSC 

Illy alionwilIir 

TIMER Cpl STRIP CIRCLED MAWS Ont )CNEMT,C SOPII 
TO COL CONNECTIONS. 

710 

GENERAL INSTRUMENT 
(G. I.) TYPE TUNER 
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RADIO -TELEVISION SERVICE DEALER 
COMPLETE TV SERVICE INFORMATION SHEETS 

SYLVANIA 
Models: 410, 514, 525, 529 Series 

Chassis: 1-530-1, -2, -3, -4, -5, -6 An exclusive service of Cowan Publishing Corp. in special arrangement with John F. Rider, Publisher 

STEP 
TUNER 
SET TO 
CHANNEL 

SHEEP 
110 MCI 

GENERATORS 
IF 

MARKER 
RF 

MARKER 

SCOPE 
S5TTGH 
POSITION ADJUST 

ACCEPTABLE 
RESPONSE 

CURVES COMMENTS 

4 

Channel 
4 

89 MC 
Sr 25 MC (P) 
TI 75 MC (S) 

Sr 
Output 

C12. C6. Cl. 
then C9')e re 
loop near 0121 

156 deviation perinl.slUle 
as shown below 

S 

30A 

OR 

35V. ilct 

T 

OR 

P 

30% - 5 

asaicruRc MARKER 
S SOUND MARKER 

Connect 300 ohm resistor across Antenna Leads. Pa.s. 
band abuts be somewhat broader than that an. antenna 
Mr.)) operating and loth picture m Inside 

t 13 

Channel 
I3 

211 MC 
211 15 Mc (PI 
215 15 MC 191 

See 'Tom- 
and 

ai bd- 
loin of chart. 

mteretage band mt. 14 Whaled by C9v. When proper M. 
mammarya tots 

obtainedC9, 
rther 

may 
M 

adjustment 
D' .iigh 

of 

...roll MW MMeth also depend. on antenna selectivity. 
Id.ntage bond width should be adjusted so tat paper 
went! Mad width «cure with antenna circuit aligned. 

4 

Channel 
4 

89 MC 
87.25 MC IP1 
11.15 MCC( 

C4 Antenna 
Trimmer 

OMatn symmetrical response curve 

Set VHF ea er between nee two channel.. Connect sweep 
enerator etto 41.25 NC laeeeping 10 MCI Mrs hole In 

VHF tuner over to pin 5 of 814 Oec. /MIR r I.be Inject 
42.1 MC and 45.75 MC marker.. 

L9, then L54 
aW L53 

Thoth on TV 
Chassis) 

f 
Adjust for sy6imelrieal oe oupled. double peaked res- 

posse curve with markers on peaks. L6 and L54 deter - 
mine positron of 45.75 MC m.r er L53 determines 
MM width or position of 42.1 MC m 

5 4 

Channel 
4 

69 MC 
45.75 MC 11.75 MC 

IF 
Output 

C15 
11 CI5 cannot be made to track properly, LT is out of 
adjustment and must be tuned as In step s. 

e. x 

Channel 

ST MC 

Ale 
41. 1 

.M 
45. 75 

Markers 

hate 
MC 

MC 

55.5 MC I) 
59.75 75 MC 19S1 

a 

Check RF P.eebahos on ea. [tunnel 11 necessary 
slightly readiusi C15, C12. C6 and C4 for satisfactory 
compromnae on all channels. 

7. 3 

Channel 
3 

e3 MC 

61.25 MC IPI 
65.75 MC (S) L7 

8. 4 
Channel 

4 

69 MC 

47.25 MC (P) 
71 75 MC IS) Li 

9 5 

C amtel 

70 MC 

17 25 MC (P) 
81.75 MC ISI LT 

Io e 

Channel 
4 

85 MC 

63.15 MC IPI 
5175 MC IS) L7 

I I 7 

Channel 
7 

117 MC 

175.25 MC IP) 
[le 75 MC (S) L7 

nom See no below 

. 8 

Channel 
8 

183 MC 

181.25 MC IP) 
185.75 MC (S) L7 

I3 9 

Channel 
B 

199 MC 

187. 25 MC (P) 
191.75 MC 1S) L7 fame ae for steps a through 15 

NOT : If one coil strips cannot be made to track properly. replace stripe. Do no peak cdle to correct p.e.MW.. 11 Channels T and 8 show deep valley, adluai 
L9 as . more 

I5. If this does net orred coMmons Mange the Rie Oscillator/Meer tube, wilt neceeuMa repetition d step.. 1 it wr. 5. 

14. 10 

Channel 
10 

195 MC 

Alternate 
41 1 

and 
45.75 

Markers 

MC 

MC 

193.25 MC (P) 
191. 15 MCIS) 

IF 
Output 

L7 

gee Carve. 
above 

Check Paestands on each channel 11 necessary slightly 
reedival C15, Cll. C6 and C4 for salts , comers - 
mt. on all Hairnets. IS 11 

Cannel 
11 

101 MC 

199.25 MC (P) 
203.75 MC (S) L7 

16. IS 

Channel 
12 

207 MC 

105. OS MC 1P1 
299. 75 MC (9) LI 

II 13 

Channel 
I] 

213 MC 

211.35 MC (P) 
315.75 MC IS) L7 

I 

Channel 
11 

313 MC 

511.15 MC CPI 
115.15 MC 151note See 

mtriut' - 
W 

el bot- 
tom of Mart. 

A ea. la too deep can be flattened by edjueting turns 
apaelm on L.M. 

o 

.nes C8, ce, C10 and LO, I ee l ne eap t d MIM cover tuner. 07 n 
l 

Remove side cover mea al a sea wrench end elide rover out between [haul. ana 

An. r 
dithe 

INA meR Waitoned se, na may then be made throve hole In chase. op tuner. Replace over when Wluatmeoa are complete. 

UHF TUNER ALIGNMENT 

UHF TUNER SCHEMATIC 

STEP 
SIGNAL GENERATOR 

Connection Freq. 
SWEEP GENERATOR 

Connection l Freq. 
VTVM 

CONNECTION 
OSCILLOSCOPE 
CONNECTION ADJUST 

OUTPUT 
READING COMMENTS 

I. 

PERFORM "OSCILLATOR 

UHF RF gen. to 
UHF ant. termin- 
als. 
(SEE COMMENTS) 

ALIGNMENT' 

896 
MC 

ONLY IN CASES OF POOR UHF TUNER 

Across video de- 
tector load resin- 
tor, R147 4. 7K. 

TRACKING 

C28 
- - 

Max. 
Turn UHF tuning shaft until tuning cape - 

cltor plates are fully unmeshed. U UHF 
RF generator Is not Internally terminated 
to 300 ohms. use matching pad In Fig. B. 

2. Check Video IF bandpaar response as outlined in step 2 of "Video IF Alignment". Leave detector circuit connected for use in following step 3. 

3. 
IF marker to 
test point on 
UHF tuner. 

42.1 
and 
45.75 

MC 

IF sweep to test 
point on UHF tuner. 

43.25 
MC 

(10 MC 
sweep) 

See preceding step 2. T25 
Response 
curve in 
Fig. A. 

Set VHF tuner to "UHF" position. Main - 
tain marker generator coupling as small 
as possible to prevent loading and dia - 
loPtion of response curve. 

4 

IF marker to test 
point on UHF tuner. 

42.1 
and 
45.75 
MC 

UHF sweep to UHF 
ant. terminals. 

464 
to 

896 
MC 

Pin 5, 1st Video IF 
Amp thru detector 
circuit in Fig. C. 

C37,C38,C39e 
(C39 adjust« 
ment very 
critical at 
high end. 
See Note.) 

Response 
curves in 
Fig. D. 

Time UHF sweep generator and UHF 
tuner simultaneously across UHF band. 
Adjust C37, C38 and C3911 for best com- 
promise on dip, tilt and amplitude. Ad - 

rational adjustment may be accomplished 
by a slight bending of rotor plates. 

CAUTION: Do not attempt o correct for excessive dip or tilt In overall UHF response curves by adjusting bandpass circuit (L8, L53, L54). Readjustment o1 these circuits will ad- 
versely affect VHF reception of receiver. 

5. Remove detector circuit, 330 Ohm resistor, all test equipment and reconnect T55. 

*NOTE: As a double check for 
Improper adjustment of C39 may 

42.I MC 45. 75Mc 

proper C39 adjustment, connect mlcroammeter from UHF tuner test point to chasals. Tune through range: 
cause current to drop to O on high end of range, while on low end operation Is satisfactory. 

r singe aEn[ FIG. B 
COAX.. GAaL3 ro 

current will vary slightly with frequency. However, 

42.) 43.75 
---t 

.1*." -..non; 

42.1 ;;; 
LEADS 

SS% 
UlOMOrnineTfO.a 

INPVT 120K1OPE 
111 .wood. 

TEr,n4] 

MC 

FIG. A L----- ..J FIG. C. (NOT NECESSARY IF SHIELDED LEAD 
IS USED ON SCOPE) FIG. D 

300 OHM 
ANTENNA 
INPUT 

á 
5- 

z 
4 

N 

C25 

IOOMYr 

L25 

r~¡0-0y R25 ,-i 
C26 47ni 
3 

T I l LII 

m 

or 

TEST POINT, 

2 £9 6001 - ar11rT 6.3V FIL 

F OUTPUT 

C34 
B00rr/ 

C36' 
4.7.Imr I es+. 

PRESELECTOR R26 
27011 

6J6 
OSC MIXER 

LOOKER" POINT 

DETENT ROLLER 

DETENT SPRING SCREWS 

DETENT SPRING 

FRONT BEARING PLATE 

FRONT BEARING PLATE 
SCREWS .E}' 

HOLE FOR L7 
ADJUSTMENTS 

RETAINING SPRING 

FINE TUNING 

FINE TUNING 
CAPACITOR ROTOR 

RETAINING RING 

[C151 

CHANNEL 
SELECTOR SHAFT 

DETENT 
PLATE 

OSC SLUG 

60K7 
R F AMP 

CIO 

BOTTOM COVER PLATE 

C 

1C15 

SIDE COVER 
PLATE 

HOLE FOR CONNECTION 
TO MIXER GRID 

RETAINING 
SPRING 

UHF TUNER LAYOUT 

C30 G31 

FLAT ON 
FINE TUNING SHAFT 

REAR RETAINING SPRING 
(TURRET STRIP) 

COIL STRIP 

CB 

Efr 
aOINT 

NÖLE FOR 
13 ADJUSTME 

e 

APPROK I MATE I 
loe 

FRONT OF TUNER 

Fine Tuning Shaft Positioning 
VHF TUNER LAYOUT 

Orient Fine Tuning shaft as shown. 

STEP 
TUNER 
SET TO 

CHANNEL 
SWEEP 
110 MC) 

GENERATORS 
I1 

MAIQER 
RF 

MARKER 

SCOPE 
SWITCH 

POSITION 
ADJUST 

ACCEPTABLE 
RESPONSE 

CURVES 
COMMENTS 

1 13 
Channel 13 

213 MC 46.76 MC 211.25 MC RF Output LI2 Screw See Curves below Coincide Herder, as shown. 

NOTE: Refer to VHF Tuner Layout and VHF Tarr Schematic for location of specified Wafer., Coll Increments, and Screw Adjustments mentioned In the following slept- As Channels 12 to 7 

and S to 2 are aligned by mes= of coneaeettve toll Increments, the aligned incremeste Chet precede must not be disturbed 

2. 12 Channel 12 

207 MC 
45.75 MC 206.26111C RF Output Channel 12 Loop 

on Wafer 5 

TYPICAL CURVES 
IF BRF ---100% 

MARKERS 

IFARi 00% 
RNERS 

Note: Curves may not be 
Symmetrical nit! RF align - 
meat is complete. 

Squeeze or spread loop for Channel 12 on Wafer 5 to 
coincide Markers as shown. 

5. II Channel 11 

201 MC 
45.75 MC 166. 2511C RF Ow end Channel 11 Loop 

on Wafer 5 

Adjust each succeeding HI -Channel Loop on Wader 5 (steps 7 

to 7) to coincide appropriate Markers for that Channel. 

4. 10 Channel 10 
195 MC 

45.75 MC 193.25 MC R1 Output Channel 10 Loop 
on Wafer 51. 

5 a Channel 9 
189 MC 

45.75 MC 187.25 MC RI Output Channel 9 Loop 
on Wader 5 

e e Channel 8 

183 MC 
45.75 MC 181.25 MC RF Output Channel 8 Loop 

on Wafer 5 

7 7 Channel 7 

177 MC 
45.75 MC 175.25 MC RF Output Channel 7 Loop 

on Wafer 5 

www.americanradiohistory.com



RADIO -TELEVISION SERVICE DEALER 
COMPLETE TV SERVICE INFORMATION SHEETS 

LOW BAND OSCILLA 

SYLVANIA 
Models: 410, 514, 525, 529 Series 
Chassis: 1-530-1, -2, -3, -4, -5, -6 

wa. 8 Channel 6 

85 MC 
45 75 MC 83 25 MC RF ORR. L13 Screw 

gee Curves 
above 

Coincide Markers as shown 

9. 5 Channel 5 

79 MC 
45.75 MC 77 25 MC RF Output Channel 5 Coll 

on Weer 5 
Spteete or spread turns of Channel 5 Coil on Wafer 5 to 

coincide Markers as shown. 

10. 4 Channel 4 

89 MC 
45.75 MC 87 25 MC RF Output Channel 4 Coll 

on Wafer 5 

Adjust each succeeding Lo -Channel Coll on Weer 5 (steps IC 

10 121 lo coincide appropriate Markers (or that Channel 

II. 3 Channel 3 

83 MC 
45.75 MC 61 25 MC RF Output Channel 3 Coll 

on weer 5 

17. 2 Channel 2 

57 MC 
45.75 MC 55.25 MC AF Output Channel 2 Coll 

on Wader 5 

HIGH AND LOW BAND RF ALIGNMENT 
1. 13 Channel 13 

213 MC 
211.25 MC (PI 
215.75 MC (S) 

RF Output L3, L9. LIO 
Screws 2MC Z1 Mn 

Adjust L3 for maximum mid -land height regardless of 
skirts 

Adjust LIO for proper .tlta tiering. Adjust L9 (or flat 
ai top Picture carrier mu be at 1(x11, sound carrier 

may ride down 301 

2. 17 acme as I 45.75 MC and 
42.1 MC 

IF Output L8 on Tuner 
and L54 on 
main Chase's 

42 1 ,.6 1,171! \ Adjust for response curve shown. 

7. 13 acme al 1 
711.25 MC(PY 
215.75 MC (S) 

RF Oolput L9 Scorn }}}--- i 
2MC / \ MC5 

Touch up for flat top II necessary There must not be 
more than 5% dip. 

4. 17 Channel 12 

207 MC 

205.25 MC (P1 
209 75 MC (S) 

RF Output Channel 17 Loops 
on Weer. 1.5 
and 4 

PICTURE 

(SOUND IOO Y. 1 

\ I/_ 
OR 

PICTURE 50UHD 

-r 

OR 
PICTuRE 50(.10 

70% 

OR 

PICT IRE 5011810 

70e. I00% 

8preeee or spread loop. for Channel 12 to acquire 
acceptable response curve. Loop on Weer 1 abets 
mid-band amplitude: loop on Water 3 adjusts skin 
frequency, Loop on Weer 4 adjusts for flat top. 
Alf h euese.di hannel (ele 5 to 141 adjust- 
ing inductances of appropriate loot/ or coils on 
Weer. I, 3, and 4. Refer to VHF Tuner Schematic 
and Parte Layout for locations of specified loop 

remonte. Picture and Sound cerrie re must r.- 
men on top of riras. 

5. 11 ia/ Channel 11 

301 MC 
199.25 MC is) 
203 75 MC is) 

RF Output Channel 11 Loops 
on waders 1,9 
and 4 

4. 10 Channel 10 
195 MC 

193.25 MC (P7 
197.75 MC (S) 

RF Output Channel 10 Loop. 
on wafers 1.5 

end 4 

7. 9 Channel 9 

199 MC - 187.25 MC(P1 
191.75 MC(S) 

RF Output Channel 9 Loops 
on Wafers 1,3 
and 4 

e. a Chanel 8 

193 MC 
181 25 MC(P) 
185.75 MC IS/ 

RF Output Channel 8 loop. 
on Waders 1,5 
end 4 

9. 7 7 Chanelan 
In MC - 175.25 MC(P) 

179.75 MC(S) 
RF Output Chanel 7 Loops 

on Wafer. 1,3 
and 4 

10. 8 Ck15 Mt d 
b MC 

83.75 MC (P ) 
8'1. 1s MC(9) 

RF Output d Channel Colla 
wean 1,3 

and 4 

11. 9 Channel I 
79 MCInc 77.25 MC(P) 

81.75 MC(3) 
RF Output Channel 5 Colla 

n Weer. 1, 3 

and 4 

11. 4 Chanel 4 

W MC - 67.25 MC IP) 
71.75 MC 111) 

RF Output Chanel 4 Cone 
on Weere 1,3 
and 4 

IS. 3 Ckawl 7 

83 MC - 81.25 MC (P) 
85.75 MC IS) 

8F Output Channel 3 Coil. 
oe Wafer. 1,3 
and 4 

14. 2 Channel 7 

57 MC - 55.25 MC(P) 
54.75 MCISI 

RF Output Chenal 3 Coll. 
on Wafer. 1,3 
and 4 

NOTE: Ae act Camel le elated by adjustment of U. Inductance Innments la the order Hated 
ewe My adja.led. 

n alapa 4 to 14, care mull be exercised na to dlsfarb the aligned increments preceding the 

II. I Recheck ell eheafela for flat top rename curve. touching up L9 for Chan. 13 and appropriate 
ea bdeN» on any channel I. leeefleleet alter these abetment , touch up by bending gimmick 

roll lie .rient. Ihr other channe is Up to 304 Dip ii. poem i..iblr for ail ,homo i. If 
capacitor. CO, Cloe and C11 toward. un away from Cr, C Iol and C12, rosper119,1, 

O TOP A 

4Z!PuT.; 
RAMP / 4-21:ERI 

Set Fine Tuning control to half capacity 

'® 
WAFER 4WAFER 

3 

WAFER 5 

WAFER2 

(variable capacitor plates halt -meshed). 

VHF TUNER LAYOUT 

REPAIR PARTS LIST 
SCHEMATIC SERVICE 
LOCATION PART NO. 

CAPACITORS 

C100 
C101 
C102, C103, C104 
C105 
C106 

DESCRIPTION 

166-0010P 10 Mmfd. - 500V. -'Ceramic 
168-00110 .0047 Mfd. - 500V. - Dual Ceramic 

Listed under "Miscellaneous Electrical Parts" 
161-1001 2 Mfd.- 50V. - Electrolytic 
160-0911 .01 Mfd. - 400V. - Molded Paper 

C107 
C108 
C109 

C 110A 
C110B 
C110C 
C111 

C112A 
C112B 
C114 

163-0100 
160-0611 
161-1001 
161-3017 

160-06115 
161-2005 

166-4700D 

100 Mmfd. - 500V. - Mica 
, 01 Mid. - 600V. - Molded Paper 
2 Mfd. - 50V, - Electrolytic 
Three Section Electrolytic 

20 Mfd. - 300V, 
100 Mfd. - 200V. 
100 Mfd. - 200V. 

.015 Mfd. - 600V. - Molded Paper 
Two Section Electrolytic 

40 Mfd. - 400V. 
100 Mfd. - 50V. 

.0097 Mfd. - 500V. - Ceramic 

Au exclusive service of Cowan Publishing Corp. by .special arrgngen7ent with John F. Rider, Publisher 

C115 166-0270N 210 Mmfd. - 500V. -Ceramic R10C 181-0473 TU00 Ohm - 1/2W. 
10101 181-0101 100 Ohm - 1/2W. 

C116 166-0270N 270 Mmfd. - 500V. - Ceramic R102 181-0102 1,000 Ohm - I/2W. 
C117 166-000IP 1 Mmfd. - 500V. - Ceramic R104 181-0683 68,000 Ohm - 1/ZW. 

C118 166-0033P 33 Mmfd. - 500V. - Ceramic R106 181-0156 15 Megohm - 1/2W. 
C125 166-4700D .0047 MId. - 500V. - Ceramic R107 181-0224 Z70,000 Ohm - 1/2W. 

C126 166-47000 .0047 Mfd. - 500V. - Ceramic R108 181-01045 100,000 Ohm - 1/2W. - 5% 

C127 168-0011D .0047 Mfd. - 500V. - Dual Ceramic R109 181-0104 100,000 Ohm - 1/2W. 

C128 166-47000 .0047 Mfd. - 500V. - Ceramic R110 181-01845 180,000 Ohm - 1i2W. - 5% 

C129 166-4700D . 0047 Mfd. - 500V. - Ceramic R111 182-0680 68 Ohm - 1W. 

0130 162-0202 .22 Mfd. - 200V. -Paper RI12 181-0470 47 Ohm - 1/2W. 
C131 166-4700D .0047 Mfd. - 500V. - Ceramic R113 182-0103 10,000 Ohm - 1W. 

C132 168-0011D .0047 Mfd. - 500V. - Dual Ceramic R114 183-0681 680 Ohm - 2W. 

CI33 166-0270N 270 Mmfd. - 500V. - Ceramic R115 183-0681 680 Ohm - 2W. 

C134 166-470013 .0047 Mfd. - 500V. - Ceramic R120 183-0272 2,700 Ohm- 2W. 

C135 168-0011D .0047 Mfd. - 500V. - Dual Ceramic R121 181-0683 68,000 Ohm - 1/2W. 

C136 166-0043P 43 Mmfd. - 500V, - Ceramic R122 181-0272 2,700 Ohm - 1/2W. 
C137 166-0270N 270 Mmfd. - 500V. - Ceramic R122 181-0222 2,200 Ohm - 1/2W. (1-530-1, -2 only) 

C138 166-4700D . 0047 MId. - 500V, - Ceramic R125 181-0102 1,000 Ohm - 1/2W. 

C139 168-0008N 4. 7 Mmfd. - 500V. - Ceramic R126 181-04705 47 Ohm - 1/2W. - 5% 

C140 166-4700D .0047 Mfd. - 500V. - Ceramic R127 181-0472 4,700 Ohm - 1/2W. 

C141 166-OOIOP 10 Mmfd. - 500V. - Ceramic R128 181-0102 1,000 Ohm - 1/2W. 

CI42 168-0008N 4.7 Mmfd. - 500V. - Ceramic R129 181-0272 2,700 Ohm - 1/2W. 
C143 166-OOIOP 10 Mmfd. - 500V. - Ceramic R130 181-0102 1,000 Ohm - 1/2W. 
C144 160-0201 . 1 Mfd. - 200V. - Molded Paper RI31 181-04705 47 Ohm - 1/2W. - 59- 

C145 162-0202 .22 Mfd. - 200V. - Paper R132 181-0472 4,700 Ohm - 1/2W. 

C146 168-0008N 4.7 Mmtd. - 500V. - Ceramic R133 181-0102 1,000 Ohm - 1/2W. 

C147 160-06022 . 22 Mfd. - 600V, - Molded Paper R134 181-0152 1,500 Ohm - 1/2W. 
C148 160-0411 .01 Mfd. - 400V. - Molded Paper R135 181-0181 180 Ohm - 1/2W. 

161-2004 Two Section Electrolytic R136 181-0102 1,000 Ohm - 1/2W. 
C175A 40 Mfd. - 400V, R137 181-0102 1,000 Ohm - 1/2W. 

C175B 80 Mfd. - 400V. R138 181-0152 1,500 Ohm - 1/2W. 
C176 166-100013 .001 Mfd. - 500V. - Ceramic R139 181-0331 330 Ohm - 1/2W. 

C177 166-1000D . 001 Mfd. - 500V. - Ceramic R140 181-0102 1,000 Ohm - 1/2W. 
C178 166-1000D .001 Mfd. - 500V. - Ceramic R141 181-0103 10,000 Ohm - 1/2W. 
C179 166-10000 .001 Mfd. - 500V. - Ceramic R142 181-0682 6,800 Ohm - 1/2W. 
C200 160-04147 .047 Mfd. - 400V. - Molded Paper R143 181-0123 12,000 - 1/2W. 
C201 163-0220 220 Mmfd. - 500V. - Mica RI44 181-0224 220, 000 Ohm - 1/2W. 
C202 160-04247 .0047 Mfd. - 400V. - Molded Paper R145 181-0224 220,000 Ohm - 1/2W. 
C203 160-0601 .1 Mfd. - 600V. - Molded Paper R146 181-0474 470,000 Ohm - 1/2W. 
C204 160-0611 . 01 Mfd. - 600V. - Molded Paper R147 181-0472 4,700 Ohm - 1/2W. 
C205 160-0411 .01 Mfd. - 400V. - Molded Paper R148 181-0470 47 Ohm - 1/2W. 
C206 162-06233 . 0033 Mfd. - 600V. - Paper R149 Listed under "Controls" 
C210 162-0622 .0022 Mfd. - 605V. - Paper R150 189-0038 12,000 Ohm - 2W. 

C211 162-0623 .0022 Mfd. - 600V. - Paper R151 189-0038 12,000 Ohm - 2W. 

C212 160-0401 . L Mfd. - 400V. - Molded Paper RI52 189-0038 12,000 Ohm - 2W. 

C213 162-06147 . 047 Mfd. - 600V. - Paper R153 181-0682 6,800 Ohm - 1/2W. 
C2I4 161-1010 10 MId. - 500V. - Electrolytic R154 181-0334 330,000 Ohm - 1/2W. 
C216 160-06247 .0047 Mfd. - 600V. - Molded Paper R155 Listed under "Controls" 
C250 172-0032 Trimmer: 70-470 Mmfd. R156 181-0105 1 Megohm - 1/2W. 
C251 160-0421 .001 MId. - 400V. - Molded Paper R157 181-0184 180,000 Ohm - 1/2W. 
C252 160-0921 . 001 Mfd. - 400V. - Molded Paper R175 183-0104 100,000 Ohm - 2W. 
C253 160-0421 . 001 Mfd. - 200V. - Molded Paper R176 187-0013 68 Ohm - 10W. - W. W. 

C254 162-04247 .0047 Mfd. - 400V. - Paper 8200 181-0334 330,000 Ohm - 1/2W. 
C255 160-0411 .01 Mfd. - 400V. - Molded Paper R201 181-0124 120,000 Ohm - 1/2W. 
C256 160-06247 .0047 Mfd. - 600V. - Molded Paper R202 181-0223 22,000 Ohm - 1/2W. 
C257 163-0330 330 Mmtd. - 500V. - Mica 0,203 181-0474 470,000 Ohm - 1/2W. 
C258 163-0680 680 Mmfd. - 500V. - Mica R204 181-0275 2.7 Megohm - 1/2W. 
C2S9 166-1000P .001 Mfd. - 500V. - Ceramic R205 181-0474 470,000 Ohm - 1/2W. 
C280 172-0032 Trimmer: 70-470 Mmfd. R208 181-0184 180,000 Ohm - 1/2W. 
0261 166-10000 .001 MId. - 500V. - Ceramic 00208 181-0333 33,000 Ohm - 1/2W. 
C262 161-1001 2 Mid. - 50V. - Electrolytic R210 181-0104 100,000 Ohm - 1/2W. 
C263 160-0601 .1 Mfd. - 600V. - Molded Paper 8211 181-0123 12,000 Ohm - 1/2W. 

C284 174-0056 56 Mmtd. - 2,000V. - Ceramic R212 181-0226 22 Megohm - 1/2W. 

C265 160-0601 . 1 Mfd. - 600V. - Molded Paper R213 181-0823 82,000 Ohm - 1/2W. 
C266 160-06022 .22 Mfd. - 600V. - Molded Paper Ozu 183-0682 9,800 Ohm - zw. 

COILS, CHOKES AND TRANSFORMERS R215 181-0223 22, 000 Ohm - 1/2W. 

L50 145-0004 Choke - Po Filter 6216,6217 Listed under -Miscellaneous Electrical Parts" 

L5I 147-0014 Choke - Heater R218 181-0155 I.5 Megohm - 1/2W. 

L53 115-0001 Coil - Link Shunt 0,220 18I-0333 33, 000 Ohm - 1/2W. 

119-0002 Coil - Tuner Coupling 
8221 181-0224 220, 000 Ohm - 1"Controls" 

L54 P g 0,221 Listed under ^controls 

L55 118-0011 Coil - Cathode Trap R222 181-0104 100,000 Ohm- 1/2W. 

L56 118-0010 Coll - Filter 0223 181-0684 680,000 Ohm - 1/2W. 
LL57, 

L58 131-2003 Coil - Dual Peaking 6224 
8225 181-0474 470,0 

470, under "Controls" 
00 Ohm - 1/2W. 

L59, L80 131-2008 Coll - Dual Peaking R226 Listed under "Control." 

L61 130-0001 Coll - 4.5 MC Trap 8227 181-08225 8,200 Ohm - 1/2W. - 5% 

L62 130-0001 Coil - Sound Take-off R228 182-0102 1,000 Ohm - 1W. 

L64, L65 100-0009 Yoke - Deflection - Vertical 0229 181-0222 2,200 Ohm - 1/2W. 

- Horizontal 
11230 181-0561 560 Ohm - 1/2W. 

zOna L68, L87 6231 181-0561 560 Ohm - 1/2W. 

L68 132-0001 Coil - Horizontal Frequency 00232 181-0102 1,000 Ohm - 1/2W. 

L66 118-0010 Coil - Filter R250 181-0222 2,200 Ohm - 1/2W. 

L70 118-0010 Coil - Filler R251 181-0104 100.000 Ohm- 1/2W. 

L71 132-0005 Coil - Horizontal Size Adjustment 8252 181-0104 100, 000 ohm- 1/2w. 
R253 182-0332 3,300 Ohm - 1W. 

L72 118-0010 Coil - Filter 0254 181-0273 27,000 Ohm - 1/2W. 

T30 141-0030 Transformer - HaloLight Power R255 181-0475 4.7 Megohm - I/2W. 

T50 141-0039 Transformer - Power - 117V. 60 Cycle 0256 181-0475 4.7 Megohm - 1/2w. 

T52 128-0008 Transformer - Sound Discriminator R257 182-0562 5,600 Ohm - 1W. 

0259 1e1-0124 List 
T53 143-0023 Transformer - Audio Output 0259 Listed 

Ohm - 

under "Controls" 
T55 119-0003 Transformer - 1st Video IF R260 181-0823 82,000 Ohm - 1/2W. 

T56 119-0004 Transformer - 2nd Video IF R261 181-0472 4,700 Ohm - 1/2W. 

T57 119-0005 Transformer - 3rd Video IF R262 181-0821 820 Ohm - I/2W. 

T58 126-0001 Transformer - Video IF Output t4263 181-0474 470,000 Ohm - 1/2W. 

T59 242-0002 Transformer - Vertical Oscillator 064 181-0102 t, Ohm - 1/zw. 
0265 183-0121 1200 Ohm Ohm - 2W. 

T80 241-0008 Transformer - Vertical Scan 0266 181-0101 100 Ohm - 1/2W. 

T61 241-0019 Transformer - Horizontal Scan 0287 183-0123 12, 000 Ohm - 2W. 

CONTROLS 0268 189-0047 560 Ohm - 10W. - W. W. 

157-0024 Control - Dual & On/Off Switch 
0269 I89-0007 4.3 Ohm - 1/2W. - W.V. 
C702 330 Mmld. - 400V. 

R105 Volume C103 880 Mmfd. - 400V. 

R155 Brightness C104 .01 MId. - 400V. 

R149 153-3013 Control - Contrast (1-530-1, -2 Chassis) R103 100,000 Ohm - I/5W. 

R149 153-3019 Control - Contrast (1-530-3, -4, -5, -6) 180-0012 Plate - Vertical Integrator 

R221 153-0018 Control - Vertical Hold 0207 .osa Mfd. -Soot/. 

R224 153-0014 Control - Height 
C208 .005 MId. - 500v. 
C209 .005 Mfd. - SOOV. 

R226 153-3011 Control - Vertical Linearity 0216 8,200 Ohm - 1/2W. 

R259 153-0021 Control - Horizontal Hold 8217 8,200 Ohm - I/2W. 

RESISTORS 
539-0525 Speaker - 5 9/4 P.M. (410 Models) 

. 539-4800 Speaker - 4" x B P.M. (514 Models) 

Al) resistors are 10# carbon unless otherwise specified. 539-0802 Speaker - 8 1/2" P.M. (525 Models) 

R47 183-0184 180,000 Ohm - 2W. 539-0802 Speaker - 6" P. M. (529 Models) 
LI, L2, L4, L5 110-0001 Strip - VHF Tuner Coll - 40 MC 

0,48 183-0124 120.000 Ohm - 2W. L,, L2, L4, L5, L7 110-0002 to Strio - VHF Tuner Coil - Channel 2 Io 13 

o 
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Add These Two New 

RCA Test Instruments 

to Your Present 

B & W Equipmen 

The RCA WR -61A Color - 
Bar Generator and RCA 
WR -36A Dot -Bar Gener- 
ator plus proper test 
facilities for servicing 
b & w receivers give you 
complete test equipment for 
servicing color receivers. 

RCA WO 88A (5') and WO -56A 

(71 Oscilloscopes 

-essentially flat re- 
sponse to 500 Ac- 
excellent for most color 
servicing. For certain 
applications, such as 
measurement of 3.58 - 
Mc signals, the new 
WO -78A wideband 
'scope is recom- 
mended. 

RCA WR89A-Crystal 

Calibrator 

provides the accuracy 
esse ntial for color work. 
Continuous frequency 
coverage from 19 to 260 
Mc with built-in 2.5 -Mc 
crystal calibrator and 
4.5 -Mc crystal oscil- 
lator. 

$147.50 
(Suggested User Price) 

$247.50 
(Suggested User Price.' 

RCA WF.-61A COLOR -CAR 
GENERATOR 

Generates signals for produc- 
ing 10 tears of different 
simultaneously (w_.hcut 
manua: switching) , in ludñng 
bars corresponding :0 The 
R -Y, 3-Y, G -Y, and Q 
signale, for checkirg End ad- 
justing phasing atd ma_rix- 
ing is all makes XI., color 
sets. Crystal-contrcñed os- 
cillators (color sulr-carrier, 
picture carrier, sound carrier, 
bar frequency, and hrorizontal 
sync- ensure accuracy and 
stability. Luminance s.gnals 
at bar edges for checking 
color "fit" or re4istratioñ. 
Adjustable sob -carrier 
amplitude for checking color 
sync action. 7_..iahtveight 
and compact. 

RCA WR -36A DOT -BAR GENERATOR. Provides pattern of optine_m- 
size dots for adjusting convergence in color receivers. H- and V-3ai patterns for adjusting linearity in both color and b & w sets. RF outpu 
on channels 2-6. High -impedance video output (plus and minus p._]ar- 
ities). Choice of internal 60 -cps vertical sync, or external sync. Number 
of dots and bars is adjustable, 8 to 15 horizontal bars, 10 to 13 ve-:ice.l 
bars. Lightweight, compact for home and shop use. 

WR -59C Sweep Generator 

includes the essential 
video sweep range, 
down to 50 Itc for 
checking and adjusting 
video and chrominance 
circuitry and band-pass 
filters. The new acces- 
sory WG -295A Video 
MaltiMarker provides 5 
simultaneous markers, 
with finger -touch 
identification. 

RCA VoltOhmysts` 

with high -impedance 
inputs and isolating 
probes are tops for 
color. Accessory high - 
voltage probes extend 
range to 50,000 volts. 
Accessory demodulator 
probe extends fre- 
quency range to 250 Mc. 

Now oft the press-RCA's 
-aew enlarged, 2nd edition of 
'Practical Cobr Television 

For the Service 
dastry.' Price: 

$2.00-from 
Vur RCA Tube 

Distributor. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT NAiRISON, N.dt 

.17% if i:e, 
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