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setting new selling records everywhere 

AR -1 
The completely AUTD- 
MATIC rotor, powerful 
and dependable, with 
a modern design cab- 
inet. Uses 4 wire cable. 

AR -2 
Completely AUTOMATIC 
rotor with thrust bear 
ing. Handsome cabinet, 
uses 4 wire cable. 

AR -22 
Here is the completely 
AUTOMATIC version of 
the famous TR -2 with all 
the powerful features 
that made it so famous. 

TR -2 
The heavy-duty rotor 
with plastic cabinet fea- 
turing "compass control" 
illuminated perfect pat- 
tern dial. Uses 8 wire 
cable. 

TR -4 
`\ 1' The heavy-duty rotor 

( t complete with modern 
cabinet with METER 
control dial. Uses 4 

wire cable. 

I' i 

CORNELL- DUBILIER 
SOUTH PLAINFILLO. N. J. 

TR -11 
The ideal budget all- 
purpose rotor with new, 
modern cabinet featur 
ing meter control dial. 
Uses 4 wire cable. 

TR -12 
A special combination 
value consisting of com- 

plete rotor with thrust 
bearing. Handsome 
modern cabinet with 
meter control dial, uses 

4 wire cable. 

THE RADIART CORP. 

CLEVELAND 13, OHIO 



EDITORIAL STAFF 

Publisher 

SANFORD R. COWAN 
Editor 

SAMUEL L. MARSHALL 
Editorial Production 

ROBERT CAMPBELL 
Contributing Editors 

ROBERT T. DARGAN 
PAUL GOLDBERG 

OSCAR FISCH 

SAN D'ARCY 

Cover by 

MIKE LOYER 

BUSINESS STAFF 

Advertising Department 

RICHARD A. COWAN 
JACK N. SCHNEIDER 

LAWRENCE STEINER 

Production Manager 
DAVID SALTMAN 

Circulation Manager 
HAROLD WEISNER 

Ass't Circ. Mgr. 
C. J. BINDERMAN 

BRANCH ADVERTISING 
OFFICES 

Wust Coast:-TED E. SCHELL, 2700 W 
Third St., Los Angeles, Calif. DUnkirk 
2-4889 

Mid-West:-Jim Summers, 400 N. Michi- 
gan Ave., Chicago 11, Ill. SUperior 
7-1641 

Detroit-Cleve.-Pittsburgh:-Louis Kessie, 

649 Bishop Rd., Cleveland 24, Ohio. 
HIllcrest 2-4920 

EVERY SERVICE FIRM OWNER IN THE U.S.A. 

Receives SERVICE DEALER Monthly 

Member - -Circulation Statement sent on request 

VOL. 16, NO. 10 OCTOBER, 1955 

FEATURE ARTICLES 

Auto Radio and Electronic Accessories, by Steve Travis 9 
Servicing auto electronic accessories offers a profitable source of income 

Troubleshooting Oscilloscope, by Harold White 12 
Utilizing a [CPI CRT, and featuring outstanding ease of operation 

The CapaciTester, by Sol Heller 19 
For in -circuit measurement of capacitance and leakage detection 

Filter Condenser Problems (a Work Bench Feature) 
by Paul Goldberg 20 

Little equipment and proper diagnosis often yields easy solutions 

Scintillation Counters, Part 2, by Oscar Fisch 22 
The principles of the scintillation counter as used in radia+ion detection 
instruments 

Convergence Patterns, Part 2, by Dob Dorgan and Sam Marshall 29 
Analysis of relative motion of red, green and blue beams under the in- 
fluence of applied corrective fields 

TV Service Information Sheets 57-64 
Complete preliminary service data on the Crosley chassis 466 and 467 

CIRCUIT AND SERVICE FORUM 

The Work Bench-Filter Condenser Problems 
Zenith 21J21 20 
Admiral 21J1 20 
DuMont RAI12 21 

Video Speed Servicing Systems 
DuMont ch. RA -162 33 

Westinghouse ch. CH -V-2175 35 

The Answer Man 
Westinghouse ch. V2345: Horizontal streaking 38 
Freed Eismann ch. 700-121: Horizontal transformer ircorrectly wired 38 
Stromberg -Carlson X2I: Frequent high voltage fuse failure 38 
5U4 failure 45 

DEPARTMENTS 

Editorial 
Association News 
Work Bench 
Trade Flashes 
New Components 

6 New Test Instruments 37 
27 Answer Man 38 
20 New Antennas and 
24 Accessories 40 
26 Advertising Index 56 

RADIO -TELEVISION SERVICE DEALER is published monthly by Cowan Pub. Corp., 67 
West 44th St., New York 36, N. Y. Subscription price: $1.00 per year in the United States, & 
U.S. Poss. Elsewhere $1 per year additional. Single Copies 25c. Second Class mail privileges 
authorized at New York, N.Y. Copyright 1955, Cowan Publishing Corp. Tel.: MU 7-2080. 

POSTMASTER: SEND FORM 3579 TO RADIO -TELEVISION SERVICE DEALER, 
67 WEST 44th ST.. NEW YORK 36, N. Y. 

RADIO -TELEVISION SERVICE DEALER OCTOBER, 1955 I 



4. 

MODEL 617 

3" OSCILLOSCOPE 

The general purpose scope that gives you most for your 

dollar...has fiat face CRT for usable trace edge to edge. 
It combines laboratory accuracy with ruggedness and 
compactness that makes it ideal for field service... 

VERTICAL AMPLIFIER 
Frequency Response: 6 cps to 
4.5mc±1db 
Sensitivity: .01 v/in rms 
Input Impedance: 1 megohm, 
35 mmf (±2 mmf) over entire 
range of attenuator 

HORIZONTAL AMPLIFIER 
Frequency Response: 6'cps to 
500 kc +3 db 
Sensitivity: .075 v/in rms 
Input Impedance: 1 megohm 

SWEEP RANGES 
15 cycles to 100 kc 

Television V & H frequencies 
60 cycle, variable phase 

CALIBRATION 
Internal 60 cps square -wave 0.05 
to 150 volts peak -to -peak +5% 

SYNCHRONIZATION 
Internal, external, positive, 
negative or AC line 

POWER REQUIREMENTS 
115 volts, 60 cycles, 100 watts 

SIZE ...WEIGHT 
81/2" x 11 x 103/4" ... 22 lbs. 

MODEL 616 
COLOR BAR/DOT 

GENERATOR 
...for adjusting and testing 
color receivers and transmit- 
ting equipment by manufac- 
turer, station or serviceman. 
Features: Seven output forms 
of bars, dots, cross -hatch, 
phase and color -difference 

signals, including NTSC color bars. Panel presentation 
shows actual color and sequence of generator output... 
SIGNAL OUTPUTS: 

Composite video...either phase 
...adjustable 0 to 1.5 volts 
peak -to -peak across 75 ohms 
RF...10,000 microvolts fixed level 
...optional channel 3 or 4... 
crystal controlled ...modulated 
sound carrier 
Sync in or out 

TYPES OF SIGNAL: 

Vertical bars...variable from 
15 to 20 
Horizontal bars... variable.from 
10 to 15 
Cross -hatch ...variable as above 

Dots... variable as above 
Color Bars: 
"A"... NTSC colors (Phase 
accuracy -±50... luminance and 
chrominance amplitude 
held to ±10%) 
"B"... G -Y at 90°... R -Y... B -Y... 
Black... R -Y and B -Y within ±1° 
of quadrature 
"C"... Black... I... Q... Black 

. I and Q within ±1° 
of quadrature 
PHYSICAL CHARACTERISTICS: 

Power: approximately 125 watts 
Size: 81/2" x 11" x 103/4" 
Weight: approximately 22 lbs. 

MODEL 622 
5" OSCILLOSCOPE 

A new oscilloscope concept...automatic triggered sweep. 
Simplifies adjustments, makes synchronization positive. 
Special CRT has flat face for usable trace edge to edge. 
One of today's most advanced TV servicing aids ... 

VERTICAL AMPLIFIER 
Frequency Response: 6 cps to 
6 me ±3 db; down less than 
0.5 db @ 4 mc 
Sensitivity: 10 mv rms (28 mv 
peak -to -peak) per inch 
Input Impedance: 1 megohm, 
40 mmf (±2 mmf) over entire 
attenuator range 

HORIZONTAL AMPLIFIER 
Frequency Response: 1.5 cps to 
500 kc +3 db 
Sensitivity: 75 mv rms (210 mv 
peak -to -peak) per inch 
Input Impedance: 100k, 
25 mmf 

SWEEP CHARACTERISTICS 
Usable writing speed ... 0.03 
sec/in to .3vsec/in 

Ranges... 
a. 10 cps to 300 kc 
b. Preset V & H television 

@ 7875 and 30 cps 
c. 60 cps, variable phase line 

Type ...automatic triggered or 
straight triggered (by switching) 

SYNCHRONIZATION 
Internal, external, positive,. 
negative or AC line 

CALIBRATION 
Internal 60 cps square -wave 
.05 volts peak -to -peak ±3% 

POWER REQUIREMENTS 
115 volts, 60 cycles, 175 watts 

SIZE ...WEIGHT 
133/4"x101/2"x183/4"... 32 lbs. 

MODEL 614 

VTVM 

Convenience at unprecedented 
low cost sums up this rugged, 
serviceable instrument. It's 
lightweight, versatile. Probes 
stow inside case, ready for in- 
stant use ... 

RANGES 
DC: 0-1.5, 5, 15, 50, 150, 500, 
1500 volts 
AC: 0-1.5, 5, 15, 50, 150, 500, 
1500 volts rms (with associated 
peak -to -peak scales) 
Ohms: 0-1000 megohms in seven 
ranges 

INPUT IMPEDANCE 
11 megohms 

FREQUENCY RESPONSE 
Direct Probe: 30 cps -3 me 

Crystal Probe: 50 kc-250 Inc 

INDICATOR 
61/2" meter 

ACCURACY 
DC and ohms: 3% ... AC: 5% 

POWER REQUIREMENTS 
115 volts, 60 cycles, 6 watts 

SIZE ...WEIGHT 
81/2"x 11"x 71/2" ... 10 lbs. 

You can find Hycon electronic test 

4 instruments at your local parts jobber. = Mfg. Company 
2961 EAST COLORADO STREET 

PASADENA 8, CALIFORNIA 
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MODEL 
T100 -M 
T100 -IV* 

RT 100-EB` 

oday's only rotator with all 3 ! 
Plus a score of other profit -building features that 

make the better -than -ever JFD Roto -King today's 
outstanding rotator value. See your 

JFD distributor today. 

TODAY'S 
MOST 

POWERFUL 
GEAR TRAIN! 

Compare these 6 large 
heavy duty close toler- 
ance gears that develop 
smoother, greater 
torque. Yes, power capa- 
ble of turning a 4 -bay 
channel 2 Yagi. 

© CONTROL 
CASES IN 3 STRIKING 
DECORATOR COLORS! 

Smartly styled console cases 
in glamorous color, to 
match milady's decor. The 
perfect complement to gra- 
cious living that TV set 
owners will go for. 

STYLE 

Mahogany 
Ivory 

Ebony 

`Featuring Constant Indicating 
Automatic Thermal Switch. Standard 60 cycle. 

RT400-M' Mahogany 
RT400-IV" Ivory 
RT400-EB"* Ebony 
*Featuring Constant Indicating Meter with 
separate on -off switch for lower wattage TV 
receivers & amateur rigs. Standard 60 cycle. 

RT500-M""'* Mahogany 
RT500-iVr" Ivory 
RT500-ES*" Ebony 

'**Featuring Constant Indication only when 
rotating antenna. Plugs directly into wall 
outlet. Less switches and automatic voltage 
regulation. Standard 60 cycle. 

LIST PRICE 

$55.95 

RT25C-M T 
RT25C-i :r t 
RT25C-Mt 

Mahogany 
Ivory 

Ebony 

Meter with 

$55.95 

$49.95 

$52.95 
-l-25 cycle for Canada and other countries. 

,. 

THE ONLY ROTATOR 
WITH REPLACEABLE POWER UNIT! 

FACTS ARE FACTS 
Rotators Break Down and Require Servicing 

Dismantling and re -erecting a TV installation is an un- 
necessary and added expense, in time, labor and customer 
satisfaction. The JFD Roto -King with replaceable power 
unit, saves you these added expenses by effectively making 
your servicing simple, quick and easy. Just remove the 

power cartridge and install a new one. 

4 MANUFACTURING CO., INC., Brooklyn 4, N. Y. 
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THtt1DERRDS 

HI -STRENGTH ALUMINUM, 
QUICK -RIG CONSTRUCTION 

For high performance, 
low cost, permanent installation, 
choose a Telrex "Thunderbird"- 

Producers of famous "BEAMED POWER" 
Communication Rotaries. Call or write 

for new catalogs on TV Antennas, 
Commercial Arrays or Amateur Rotaries. 

CONQUERORS 
OF DISTANCE! 

TELREX 

MODEL 120 

For 
All -Channel TV! 

DUPLEXED ELEMENTS FOR MAXIMUM GAIN 
COMPENSATED "TROMBONE" MATCHING SECTIONS FOR 

MAXIMUM EFFICIENCY 
FULL VIDEO, AUDIO BANDWIDTH FOR MAXIMUM BLACK 

AND WHITE AND COLOR FIDELITY 

The new Telrex "THUNDERBIRD" multi -element wide -band 
Beamed Power arrays are engineered for fringe and "sub - 
fringe" area reception, and for all receiving conditions requiring 
exceptionally good directivity and high sensitivity. 

aluminum, quick -rig construction for 
dependable, high performance, low 
cost, long lasting installations. Du- 
plexed elements are equivalent to 5 
effective elements on LO channels for 
average gains exceeding 5 db; and 11 
operating elements on the HI channels 

for gains exceeding 10 db. Front -to -back 
and front -to -side ratios of better than 
22 db minimize interference. 
Available stacked 1/4 -wave, Model 
T-112, for all channel gain increases of 
3 db; and 1/2 -wave stacked, Model 
T -112S, for increased gains to 4.5 db on 
LO channels. 
Thunderbird T-130 employs Conical 
Dipole and "V" Beam quadrature 
phased driven elements to achieve vir- 
tually flat, stepless gain characteristics 
on all VHF channels with minimum 
number of elements. Model T-130 also 
employs variable impedance phasing 
loops, duplexed elements and Telrex 
compensated "trombone" matching sec- 
tions. Four effective LO channel ele- 
ments; 9 operating elements on HI 
channels, produce gains to 5 db on 2-6, 
and up to 11 db on channels 7-13. 
Special trap circuitry used in all Thun- 
derbirds, attenuates interference aris- 
ing outside the assigned TV bands to 
assure crisp, smear -free picture quality 
and full sound response. 
Model T-132 stacked 1/4 -wave gives 
average gain increase of 3 db on all 
channels; 1/2 -wave stacked Model 
T-1325 provides up to 4.5 db gain on 
LO channels over single bay. 

Super Thunderbird Model T-120 is the 
finest wide -band, multi -element array 
ever developed. A system, of variable 
impedance phasing loops permit pre- 
cision tuning and the duplexing of 
element functions to provide the equiv- 
alent of 6 operating elements on the 
LO channels; 13 elements on the HI 
channels. Element for element, they de- 
velop greater gain and directivity than 
many single channel arrays. Model 
T-120 is accurately matched to 200-300 
ohm transmission line for both HI and 
LO channels with compensated "trom- 
bone" sections to yield exceptionally 
high gain and optimum signal transfer 
efficiency. LO band gain averages bet- 
ter than 5.5 db; HI band gains exceed 
12 db, while front -to -back ratios range 
to 25 db. 
For brilliant, interference -free signals 
under toughest reception conditions, 
choose the Telrex Super Thunderbird 
T-120! Available also in 2 bay units- 
Model T-122, 1/4 -wave stacked for gain 
increases averaging 3 db on all chan- 
nels; and Model T-1223, 1/2 -wave 
stacked to provide gain increases up 
to 4.5 db on LO channels, over single 
bay units. 
Thunderbird Model T-110 incorporates 
all the high-performance features of 
the Super Thunderbird T-120 including 
variable impedance loop phasing, com- 
pensated "trombone" matching sections 
and in -line, low wind resistance con- 
figuration plus high strength, all 

ASBURY PARK 5 

AMER 1%.> -., 4_aß NEW JERSEY, U.S.A. 
STANDARD OF 7 Tel. PRospect 5-7252 

COMP , 
Canadian Distributor: 

DELHI METAL PRODUCTS, 
LTD., Delhi, Ontario 

"Conical -V -Beams" are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and 
British Paient No. 691,485 - other patents pending. Sold only through authorized distributors. 
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ez+,, E111TOR[aL...ILO 
by S. R. COWAN, PUBLISHER 

You Asked For Them 

During the summer months we asked nearly 
half of the 62,000 servicemen who read SERVICE 
DEALER a simple question: "What can we do to 
SERVICE DEALER editorially to make it more 
valuable to you?" The overwhelming answer was 
simply this: "Give us complete in one issue the 
TV schematics that cover all of the chasses in any 
given TV set manufacturer's line for that season." 
This was a tall order but we'll fill it starting with 
our next issue. The 12 complete sets of schematics 
we'll publish every year will most likely cover 
90% of the sets made during that year. 

Usually a TV set manufacturer's line for any 
year consists of 3 to 5 different basic chasses- 
ranging high, medium and low. These few chasses 
may cover 40 to 50 different models-but funda- 
mentally-that's all there is to it. 

For example, when our November issue arrives, 
it will have in it schematics on RCA's complete 
1956 line of black and white TV chasses. Then in 
December SERVICE DEALER you'll find all the 
schematics on Motorola's new 1956 line. You asked 
for this service and we'll provide it. 

John F. "Rider Speaks" 

Recently, while chatting with Mr. Rider, I 

learned that his views concerning the fast -chang- 
ing trends of radio -TV servicing and his outlook 
as to "what kinds" of electronic servicing will be 
commonplace 5, 10, and 20 years hence coincide 
with my own. 

In this regard and at this time I will not delve 
too deeply into my personal beliefs about future 
servicing techniques except for one brief hint. 
Automation, for example! Make no mistakes about 
it, automation is a "comer." And I believe that 
while a single unit of automation equipment may 
in some instances in the future do the work 
formerly done by 40 or 60 skilled laborers, that 
single piece of automation equipment itself may 
require the full-time services of 10 or 15 thoroughly 

Jury-What's 
There's a reason why the advertisement titled 

"Mr. Manufacturer" appears on page 28. 
During July and August I called upon several 

manufacturers of items such as test equipment, 
parts, antennas and soldering irons whose adver- 
tising has been running consistently in magazines 
that reach parts jobbers, but who have not adver- 
tised in servicemen's magazines. 

To my chagrin, several of the manufacturers I 
spoke to told me candidly that they believed that 
their first and most intensive selling effort should 
be done at jobber level-and that advertising to 
servicemen could be given consideration for a 
later date. These manufacturers stated that once 
they "sold" a jobber-that jobber in turn would 
"sell his servicemen" customers their products. 

trained electronic technicians merely to keep it 
working perfectly. This is an electronic age-but 
it's still in its baby stage. 

So, having heard Mr. Rider's views, I asked him 
to become a regular contributor to this magazine. 
He agreed. So, beginning with our November issue 
you'll find regularly a page or so titled "Rider 
Speaks." He will cover a myriad of timely and 
often controversial subjects. Mr. Rider's views, as 
expressed herein, may or may not coincide with 
my views as Publisher of this journal. 

Uppermost in Mr. Rider's mind will be the 
betterment of servicing and the best interests of 
servicemen. So, there you have it! Starting in 
November, through this magazine exclusively, 
"Rider Speaks!" 

Your Verdict? 

Now the questions I ask you servicemen are 
simple. Was I wrong in saying what I did to these 
manufacturers? Do you servicemen make up your 
own minds as to what brands you buy or do you 
rely to a large degree upon recommendations 
given you by your jobber? I'd like to hear from 
you! Tell me frankly-which influences you most 
in regard to your selection-your jobber or the ad- 
vertisements you read in servicemen's magazines? 

The manufacturers who advertise in SERVICE 
DEALER want servicemen's business and say so. 
I believe they are entitled to servicemen's con- 
tinued support. That's why SERVICE DEALER 
favors them with Honor Roll Recognition. Mean- 
while-I am awaiting your views as to where 
manufacturers should advertise. 
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Never before - an antenna 

with such utterly .. . 

front -to -back ratios 
Low Band: from 20:1 to 50:1 relative VOLTAGE 

( 2500:1 relative power) 

High Band: up to 13:1 relative VOLTAGE 

(169:1 relative power) 

vailable 3 ways! 
frroad Band model-mcdel rc.1023 

(includes HI -LO Matching Harness) 

v Band only-model no.1026 

j»Ilate sand only-model no.1073 

uil descriptive-litentur, o.o lohle from yrur 
Chonnel Master di,tr butor. 

Knocks out venetian Hinds and 
co -channel interference! 

Channel Master's new "K.O.' has the highest front -110-1:1C2.< 

ratios ever recorded for any TV antenna! The sensationcd 

"K.O." actually sets up an INVISIBLE BARRIER to 
signals coming in from the rear. Working with 
supreme efficiency on both VHF bands, it totally 
REJECTS rear signals, preventing venetian blinds and 

other picture problems caused by co -channel interfhren_e' 

Spectacular High Gain! 

Low Band, 7 to 9 DB, sing boy; High Band, 
8.5 to 10.5 DB, single bay. True Yagi performance, 
combined with completely iidependent High anc 
Low Band operation for maximum efficiency. 

spr 

si/.o ..4 .' i T. e is ti.ni) 

argest Manufacturer f f TV Antennas and Acessories Copyright 195.5,' Flannel Master Corp. 



WHAT 

have yo 

that other 

TV-Radio service 

haven't got? 
When you are a Raytheon Bonded Electronic Technician, the answer is simple. 

You have the exclusive tool, the only tool in the industry that creates customer 

confidence - draws customers to your shop. 

Under the Raytheon Bonding plan, your work and parts guarantee is backed 

by a Bond issued through one of America's largest insurance companies. 

Customers appreciate the value of this extra protection and, all else 

being equal, give their business to the Raytheon Bonded Dealer. 

If you can qualify for the Raytheon Bond, it won't cost you a penny. 

Call your Sponsoring Raytheon Tube Distributor today for the whole story. 

RAYTHEON 

ROHIó 
:1a.po 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

1a 
® Newton, Mass., Chicago, Ill., Atlanta, Ga., Los Angeles, Calif. 

1óa;cellenceonc leciWntc4 RAYTHEON MAKES ALL THESE: 

RECEIVING AND PICTURE TUBES RELIABLE SUBMINIATURE AND MINIATURE TUBES SEMICONDUCTOR DIODES, POWER RECTIFIERS AND TRANSISTORS NUCLEONIC TUBES MICROWAVE TUBES 
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AUTO RADIO 
And Electronic Accessories 

by 

Servicing Auto Electronic Accessories Offers A Profitable Source of Income 

STEVE TRAVIS 

ONE of the big mysteries in radio and 
electronics servicing is the discri- 

mination practiced by servicemen against 
servicing certain pieces of electronic 
apparatus. For some reason car radios 
and mobile equipment have been ig- 
nored for the supposedly easier field of 
TV and home radio. Actually, mobile 
equipment installation and servicing, 
considered in the broad sense of car 
radios, transceivers, etc., is one of the 
more prosperous and consistent aspects 
of electronic servicing as only too few 
service companies appreciate. 

Let's consider briefly the many elec- 
tronic changes and new devices that 
will be encountered by those who hope 
to enter this sphere of electronic activity. 
These opportunities have been mostly 
ignored and yet are full of the promise 
of interesting, profitable service work. 
Regarding changes in automobile sys- 
tems and radios, it will do well to look 
at these at the same time, noting their 
influence on mobile electronic servicing. 

Automobile 12 Volt Electrical 
Systems 

The addition of such features in 
modern cars as air-conditioning, signal 
seeking radios, headlamp dimmers, elec- 
tric window controls and electric an- 
tenna extenders place a great drain on 
the electrical system of automobiles. 
Copper losses in the wiring of the 6 
volt systems were found to be appreci- 
able and the additional current load of 
the new devices caused a considerable 
voltage drop across the interconnection 
cables. This voltage loss at first may ap- 
pear to be of little concern. However, 
after considering that it represents a 
large proportion of the available voltage 
it can be seen that it will bring about 
reduced voltage and therefore less effi- 
ciency in operation of the new accesso- 
ries. Therefore a 12 volt system has 

been adopted in many of the new cars 
to add a little "muscle" to the voltage 
supply. 

The Autronic-Eye 

The Autronic-Eye (automatic head- 
light control), optional equipment for 
the more expensive automobiles, is an 
electronic unit that responds to the 
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Fig. I -Autronic Eye installation. 

headlamps of approaching automobiles 
and automatically switches the head- 
lights from bright to dim, or from high 
beam to low beam. Once the car travel- 
ling in the opposite direction has passed, 
the headlamps are switched back to 
high beam without the driver having to 
be concerned about making the beam 
changes. This inexpensive accessory 
item works very well and although it is 
slowly being received its acceptance 
seems assured. 

As can be noted in Fig. 1 the Autron- 
ic-Eye is composed of four primary 
units, an amplifier, a power relay, a 
foot switch and a phototube unit. The 

schematic diagram for these units is 

shown in Fig. 2. The phototube unit 
consists of a lens that focuses the re- 
ceived light on a phototube inside. The 
phototube develops a signal as a result 
of the light intensity. This voltage, 
negative in polarity, is applied to the 
grid of the amplifier tube. When a 

large enough negative voltage is de- 
veloped and applied, the tube current 
is reduced to the amount that will allow 
the sensitivity relay to release an arm, 
and the contacts of the switch are 
changed. The new connection allows 
battery voltage to be applied to the 
power relay making it draw the pole 
piece so that the headlamp contacts are 
changed from high beam to low beam. 

When the headlight beams pass the 
car the negative voltage is removed, the 
sensitivity relay changes contacts, the 
power relay is open circuited and con- 
nection is made for the high beam. An 
auxiliary foot switch is' provided as a 

means of physically switching to the 
upper beam when the Autronic-Eye is 

in control and has caused the low beam 
to be on. This is a desirable feature for 
such purposes as signalling to pass a 
car. 

The phototube unit is generally in- 
stalled on top of the instrument panel 
at the left side and is positioned 25 to 
30 degrees to the left of the centerline 
of the car. Adjustments in sensitivity 
must be made for either tinted or clear 
windshields. The Autronic-Eye is de- 
signed to operate at about 400 to 500 
feet from an approaching vehicle. Some 
states have traffic laws requiring the 
dimming of headlights with the ap- 
proach of a car. When the distance is 

specified as 500 to 600 feet it is an easy 
matter to adjust the sensitivity to cause 
the unit to respond sooner. 

Both the amplifier and power relay 
are usually mounted under the hood 
while the auxiliary foot switch is in- 
stalled near the standard foot switch. 
The relay is of the special contact point 
variety having to switch heavy currents. 
The servicing of this unit is much 
simpler than repairing a TV receiver 
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and will be found to be interesting. 
There are definite test procedures that 
make adjustments and repairs straight- 
forward. 

Electronically Controlled 
Garage Door Openers 

.\ n electronic operated garage door 
opener is rather unique and proves 
quite interesting to friends and neigh- 
bors. The unit is a means of opening 
or closing the garage door without get- 

ting out of the car. It is a neat trick 
and is accomplished through the use 
of a small transmitter operated at 
27.255 me in the Citizens Radio band. 
The pressing of a button in the car 
causes the transmitter to send out a 

signal that is received by a radio fixed - 
tuned to this frequency in the garage. 
The receiver then activates a relay, 
starting a motor. The motor does the 
physical work of pulling a chain or turn- 
ing a gear mechanism as the case may 
be to lift or lower the door. When the 
door has reached the desired extent of 
travel a microswitch opens the circuit 
ceasing its operation. Along with this 
action another switch can be added to 

turn on the lights inside when the 
door is opened and off when the door 
is closed. 

Of course, entering and exiting the 
garage when the car is inside without 
this equipment requires the lifting of 
the garage door. With the radio con- 
trolled garage door opener all that is 
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Fig. 2-Circuit diagram of Autronic Eye unit. 

necessary is to press a button positioned 
outside the garage or even inside the 
house. Naturally, it is desirable to have 
the garage door in view from the posi- 

tion of the button so as to not cause an 
accident. Thus, the garage can be 
opened or closed when entering or 
leaving the garage on foot. Those who 
house their autos in their own private 
garages can realize and appreciate the 
convenience this inexpensive unit offers 
not only for those occasions of in- 

clement weather but for the general 
ease of accessibility to the garage. 

The radio controlled garage door 
opener has achieved increased popu- 
larity and is an excellent sideline for 
the enterprising electronic serviceman. 
These units are commercially available 
and are straightforward installations in 
both the car and garage for 6 or 12 volt 
automobile power systems. 

In the car the transmitter unit is 

usually mounted under the hood as 

shown in Fig. 3. Power in the unit is 

developed with a vibrator type of sup- 
ply and selenium rectifiers are some- 
times used in a voltage doubling ar- 

rangement for greater voltage. Most 
equipment commercially built has been 
designed so as not to cause interference 
to television receivers through the use 
of filters in the antenna and power 
leads. Servicing is not any more difficult 
than that of a table model radio. Con- 
ventional procedures are employed in 

locating any troubles that may develop. 
The measuring of voltages and resist- 
ances applies with these units as with 
other electronic gear. Checking the 
vibrator power supply and tubes is one 
of the first steps and, as a matter of 
fact, the servicing of these units is right 
down the alley of a good serviceman. 

The operating range of the electronic 
[Continued on page 55] 
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INTRODUCING THE 

Model B-1 

Metropolitan 
and Suburban 

Mode! 8-2 
Suburban aid 
Semi -Fri ige Area 

Now For The First Time - 
Regardless of channels, distance from 
station, or terrain FINCO can deliver a 
model that is perfectly suited for your'' 
area - at no extra cost! 

The FINNE 
HEnderson 2-2150 
Uepr. SD -105 

p one 
Compa 

4612 ST. CLAIR AVENUE 

CLEVELAND 3, OHIO 

Dictionary: the highest degree of accu- 
rary in the reproduction of o signal 

Here are the antennas they said could never be 
developed - combining the finest features of an 
impedance matching, driven folded dipole on low 
bañc. with super-g2in of a 3 -element colinear on 
high -band (without the use of matching harness) to 
produce the - GREATEST BROAD -BAND ANTEN- 
NAS EVER BUILT! In addition, the new GEOMATIC 
Series features extremely high FRONT - TO - BACK 
RATIO! Models range from "in -town" types to 
super -fringe area antennas. 
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Fringe Area, 
75 miles or more 
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Deep Fringe Area, 
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THE Probescope is a new compact 
portable troubleshooting oscillo- 

scope utilizing a 1CP1-one inch cath- 
ode ray tube. Its features include speed 
of operation, ease of handling and visi- 
bility of application. Patterns obtained 
are sharp, and bright enough to ob- 

serve in daylight. Its frequency response 
(7 cycles to 70 kc at-3db) is adequate 
for routine servicing of TV receivers. 
It does not contain provisions for sweep 
alignment. 

Applications 
The scope has enough sensitivity to 

pick up a signal on the 1st video if tube 
for observation of the low frequency 
contents of the signal which include 
the horizontal and vertical sync pulses. 
If desired a detector may be inserted 
at the probe tip for visual observation 
of the demodulated video signal. In 
this manner it can be used to signal - 
trace the complete video if channel. 

It also may be used as a signal -tracer 
in the sound if channel in conjunction 
with a detector connected to the probe 
tip. Visual observation of the audio sig- 
nal following FM detection is straight- 
forward; one merely applies the probe 
tip to the point where the signal is to 
be observed. 

The video signal itself may be signal - 
traced from the video detector on to 
the picture tube in the same manner. 
The horizontal sweep of the scope in 
this case may be set at 15,750 cps for 

[Continued on page 48] 
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Auto -Radio Technicians: 
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ick. accura le auto radio diagnosis and 
repair to factory specifications boosts your 
profits. That's why so many qualified auto 
ratlío technicians attend these Delco Radio 
training courses at no cost for tuition, school 
supplies, or equipment. 

Factory -trained instructors, using latest 
equipment and instruction methods, conduct 
these intensified week-long courses, designed 
to familiarize repairmen with modern auto 
radio developments and factory -approved 
repair techniques. 

The Delco Radio diploma, awarded only to 
those who successfully complete the course, 
is proof that you're equipped to give more 
and better service to more people-and that 
means more business. 

If you're an auto radio service dealer, come 
yourself, or send your technicians. There's 
one of 30 GM Training Centers near you. 
Apply through your local Delco Electronic 
Parts Distributor or write Delco Radio Divi- 
sion of General Motors, Kokomo, Indiana. 

DELCO RADIO 
DIVISION OF GENERAL MOTORS 

KOKOMO, INDIANA 

HERE'S THE COURSE OF STUDY - (1) Circuitry differences between home and auto radios. (2) Dead radio trouble -shooting 
procedure and lab. (3) Noisy radio trouble -shooting and lab. (4) Weak radio trouble -shooting and lab. (5) Distorted radio 
trouble -shooting and lab. (6) Intermüttent trouble -shooting and lab. (7) Push-pull lock -up tuner lecture and lab. (8) Mechanical 
operation of Signal Seeking Tuner. (9) Electrical operation and trouble -shooting of Signal Seeking Tuner. (10) Autronic-Eye operation 
trouble -shooting procedure and lab. (11) Autronic-Eye installation and adjustment procedure. (12) Transistors and printed circuits. 
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Turn to B%SS 
for all youx 
ruse needs '4' 

MOM 41 1. 

COMPLETE LINE 

It is easy to select a BUSS fuse to do the 
job right. The BUSS fuse line includes: dual - 
element (slow blowing), renewable and one- 
time types - in sizes from 1/500 ampere up 
... plus a companion line of fuse clips, blocks 
and holders. 

BUSS FUSES ARE MADE TO PROTECT - NOT TO BLOW NEEDLESSLY 

To assure unfailing dependability - every 
BUSS fuse normally used by the Electronic 
Industries is tested in a sensitive electronic 
device. Any fuse not correctly calibrated, 
properly constructed and right in all physical 
dimensions is automatically rejected. 

With the cost of a fuse being so insignificant 
compared to the value of the equipment it pro- 
tects and the value of your good name - it is 
just good business to refuse to take a chance 
on anything less than BUSS quality in fuses. 

IN SALES AND SERVICE, 
PROFIT BY THE BUSS TRADEMARK 

I.OS.WO.IN. NAM. IN 
r oricrooN 

MEW 
Millions upon millions of BUSS fuses for home, 

industry and automotive use have firmly established 
BUSS as the Known brand. Handling quality products, 
like BUSS fuses, help you maintain your reputation 
for quality and service. 

More information is available on BUSS and FUSE- 
TRON small dimension fuses and fuseholders .. . 

Write for bulletin SFB. 

Makers of a complete line of fuses for home, farm, 
commercial, electronic, automotive and industrial use. 

BUSSMANN MFG. CO. (Division of McGraw Electric Co.) 

UNIVERSITY AT JEFFERSON ST. LOUIS 7, MO. 
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NOW. . . theA/I-purpose 
'Sop .,, WEBTON 

Weston 
Model 983 

Oscilloscope 

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

The 'scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or DC coupling without affecting either sensitivity 
or band width. Both amplifiers have compensated step attenuators and 
cathode follower input. It has excellent square wave reproduction with 
overshoot of only 2 to 5%, with a rise time of 0.1 microsecond. The 
'scope response is essentially fiat throughout the specified range of 4.5 mc 
and is usable to 6 mc. 

The unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizon- 
tal and vertical signals is easily accomplished by means of toggle switching. 
Tube replacements are non critical, and etched circuitry facilitates quick 
and rapid maintenance. 

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

WEBTON 46 

WAVEFORM ANALYSIS 

Response curves accurately displayed. 
Ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output 
prevents pattern distortion. 

SQUARE WAVE RESPONSE 

Overshoot is only 2 to 5 °'ó. Rise Time 
is 0.1 Microsecond. Square wave de- 
picted 250 kc. 

PHASE MEASUREMENTS 

Phase shift between horizontal -verti- 
cal amplifiers, 0-500 kc-0", to 1 me 

within 2'; by internal adjustment 
with gain controls at max 0' phase 
shift possible on any specific fre- 
quency to 6 mc. 

RESPONSE CHARACTERISTIC 

Note flatness throughout specified 
range; to 3.6 mc down 1.5 db, at 4.5 
mc down 3 db, at 6 mc down 6 db. 
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By popular demand, the serviceman's most -wanted book, 

Video speed Service Systems Vol. 1. is now also available 

in a low cost PAPER BOUND COVER EDITION 

VIDEO SPEED 
SERVICING 

SYSTEMS 

Simplifies Servicing All Television Receivers 

VOLUME 1 

Has the identical contents of the 
Binder Edition but the price is 

$2.95 

Ring 
only 

TAKE 

YOUR 

CHOICE 

New Hard Paper Cover 

Bound Edition 

$2.95 
Postpaid 

Cloth -Covered 

Ring Binder 

Edition $4.95 
Postpaid 

(New York City Residents, add 3% to 
cover city sales tax) 

Distributors - Order your supply 
now. Service Dealers, order from 
your distributor. If he can't supply 
you, order direct by mail from us. 

Facts About Video speed Service Systems : 

CONTENTS: 
A compilation of specific receiver serv- 

ice repairs, "bugs", chronic troubles, field 

circuit changes, manufacturers' produc- 

tion revisions, etc. The compilation en- 

ables the service technician to pin -point 
what is wrong with any given TV set and 

to correct the fault in the shortest possi- 

ble time. 

SOURCES: 
The material was obtained directly from 

manufacturers, distributors' service de- 

partments, TV service organizations, and 

top TV Service -dealers throughout the 

country. Furthermore - all material has 

been checked carefully to assure depend- 

ability and accuracy. 

USES: 

The VSSS data sheet for any particu- 
lar TVset maker's model or chassis num- 

ber gives: 1-the section of the set af- 
fected; 2-the symptom; 3-the cause of 

complaint; 4-the solution, in simple, 

understandable and usable form. 

Video Speed Service Systems is guaranteed to simplify servicing all TV sets. Contains over 600 service items 

representing over 2500 of the most serviced TV models now in use. Over 25 different manufacturers' lines are 

covered. Almost 15,000 copies of VSSS have been sold at $4.95. Every technician needs a copy. 

CUT OUT AND MAIL 

COWAN PUBLISHING CORP., 67 WEST 44TH STREET, NEW YORK 36, N. Y. 

Please send me postpaid Video speed Service Systems Vol. 1 in Paper Bound Edition for $2.95 . . . or Hard Cover Ring -Binder 

Edition for $4.95. My check for $ is enclosed. (If you reside in New York City add 3% to cover city sales tax.) 

Name 

Address 

City Zone State 
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Mt Eg EASIER., BeTIER, MORE PROFITA6L.V 

THE WORLD'S 
FINEST SERVICE DATA 

PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production -run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician. 
Thousands of Service Technicians use 
PHOTOFACT daily for time -saving, profit - 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power -you've 
never given such complete customer 
satisfaction. So get the proof for your- 
self. Try PHOTOFACT-use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete PHOTOFACT Library. 

FREE Send for the PHOTOFACT 

CUMULATIVE INDEX 

IT'S VALUABLE! 

Send for it! Your guide to 
virtually any model ever 
to come into your shop; 
helps you locate the 
proper PHOTOFACT 
Folder you need fo solve 
any service problem on 
any model. Once you have the 
make and chassis number, it takes 
just 60 seconds to find the appli- 
cable PHOTOFACT Folder. Send coupon now 
For your FREE copy of the valuable Cumulative 
Index to all the PHOTOFACT Folders you need. 

EASY -PAY PLAN TO 

FIT YOUR BUDGET 
Ask your PHOTOFACT Distributor ... he'll 
show you how you can now own the 
PHOTOFACT Library through a unique 
Easy -Pay Plan that exactly fits your needs. 
Pays for itself as you EARN MORE. 

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT-THEY HELP 

YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 

FULL SCHEMATIC 
COVERAGE 

1. Famous "Standard Notation" 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
layout is used for each schematic. 

3. Diagrams are clear, large, 
easy to read, easy to handle. 

4. Wave forms are shown right on the TV 
schematics for quick analysis by 'scope. 

5. Voltages appear on the schematics for 
speedy voltage analysis. 

6. Transformer lead color -coding is indicated 
on the schematic. 

7. Transformer winding resistances appear on 
the schematic. 

8. Schematics are keyed to photos and parts 
lists. 

FULL PHOTOGRAPHIC COVERAGE 
9. Exclusive photo coverage of all chassis views 

is provided for each receiver. 
10. All parts are numbered and keyed to the 
schematic and parts lists. 

1 1 . Photo coverage provides quicker parts iden- 
tifications and location. 

ALIGNMENT INSTRUCTIONS 
12. Complete, detailed alignment data is stand- 
ard and uniformly presented in all Folders. 

13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number -adjust- 
ments are keyed to schematic and photos. 

HOWARD W. SAMS CO., INC. 

Howard W. Sams & Co., Inc., Dept. 4-K5 

2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Photofact Cumulative Index. 

Name 

Address 

City 

L 
Zone... State 

TUBE PLACEMENT CHARTS 
14. Top and bottom views are shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet. 
15. Blank pin or locating key on each tube is 

shown on placement chart. 
16. Tube charts include fuse location for quick 
service reference. 

TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles. 
18. Series filament strings are schematically pre- 
sented for quick reference. 

COMPLETE PARTS LISTS 
19. A complete and detailed parts list is given 
for each receiver. 
20. Proper replacement parts are listed, to- 
gether with installation notes where required. 
21. All parts are keyed to the photos and sche- 
matics for quick reference. 

FIELD SERVICE NOTES 
22. Each Folder includes time -saving tips for 
servicing in the customer's home. 

23. Valuable hints are given for quick access to 
pertinent adjustments. 

24. Tips on safety glass removal and cleaning. 

TROUBLE -SHOOTING AIDS 
25. Includes advice for localizing commonly re- 
curring troubles. 

26. Gives useful description of any new or 
unusual circuits employed in the receiver. 
27. Includes hints and advice for each specific 
chassis. 

OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gardless of receiver manufacturer, is presented 
in a standard, uniform layout. 
29. PHOTOFACT is a current service -you don't 
have to wait a year or longer for the data you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers. 

31. PHOTOFACT maintains an inquiry service 
bureau for the benefit of its customers. 

J HELPS YOU EARN MORE DAILY 
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The 

CapaciTester 
by Sol Heller 

BUSY servicemen to whom time is 
money will be interested in a new 

piece of test equipment that measures 
capacitance and permits coupling con- 
densers to be tested for leakage without 
disconnecting them from their circuits. 
This instrument manufactured by the 
Tele Test Corp. of New York is called 
the CapaciTester. Besides a saving in 
time, the following additional advan- 
tages are provided: Grid Current effects 
that tend to make voltage tests of leaky 
couplers hard to interpret are avoided 
(since the receiver is off when the tests 
are made.) This is an advantage the 
CapaciTester enjoys over a voltmeter. 
Its superiority to an ohmmeter check 
for a leaky coupler lies in the fact that 
voltages similar to those present in nor- 
mal receiver operation are applied to 
the condenser under test, causing leak- 
ages that exist only under such "hot" 
conditions to appear and be detected. 

The leakage testing section of Capaci - 
Tester employs a unique test set-up that 
is interesting enough to warrant descrip- 
tion. This set-up is shown in simplified 
form in Fig. 1. A "magic -eye" 6AF6 
tube is used as an indicating device in 
conjunction with the condenser circuit 
under test. This circuit is shown in 
Fig. 2. Here point A corresponds to the 
B+ Jack Connection of Fig. 1; point B 
corresponds to the Grid Jack Connec- 
tion; and ground corresponds to the 
B- Jack Connection. If the grid return 
of the stage does not go directly to the 
ground, the B- Jack lead connects to the 
"low" side of the grid resistor. Changes 
in the shadow -angle of this eve -tube are 
produced when leakage exists in the 
component under test. 

Two pushbutton switches, labeled 
TEST PUSHBUTTON and REFER- 
ENCE PUSHBUTTON, respectively, 
are employed. When the TEST PUSH- 
BUTTON is depressed, a pulse of cur- 
rent flows from the power supply of the 
CapaciTester (represented by the bat- 
tery in Fig. 1) through C-1 and R-1. 
This charging current causes a momen- 
tary positive voltage to be developed be- 
tween the top of R-1 and ground. Since 
the grid of 6AF6 is connected to the 
top of R-1, the voltage across R-1 also 
appears between grid and ground. The 
resultant change in bias of the magic - 
eye causes the shadow -angle to narrow. 
Following the surge of current, C-1 be- 
comes fully charged almost immediately 
(if the condenser under test is normal), 
and the current through R-1 conse- 
quently drops to zero. This restores the 
bias of the 6AF6 to its original (zero) 
value and the shadow -angle returns to 
normal. The effect of testing a normal 
condenser, thus, is to produce a momen- 
tary narrowing of the shadow -angle in 
the eye -tube. 

On the other hand, when the con- 
denser under test is leaky, the voltage 
drop across R-1 does not drop to zero 
since current continues to flow through 
C-1 and R-1. In this case the shadow - 
angle becomes narrower and stays nar- 
rower. To help the serviceman judge 
whether or not the angle has actually 
narrowed, a reference setting is needed. 
Such a setting is provided by the REF- 
ERENCE PUSHBUTTON. 

Let's assume that a circuit under test 
contains a leaky condenser. In our first 
operation after connections are made the 
REFERENCE PUSHBUTTON is de - 

GR ID o Bl 
ICI 

JACK 

TEST 
PUSHBUTTON / 

I . CONDENSER TO BE R 
_ TESTED 

6AF6 

PUSHBÚT7ON 

CONDENSER 
TO BE TESTED B 

It 

BLEEDER RESISTANCE 
(OR LEAKAGE RESISTANCE 
OF FILTER CONDENSERS 
IN POWER SUPPLY) 

Fig. I (left)-Simplified schematic of testing with CapaciTester. 

Fig. 2 (right)-Equivalent circuit of coupling condenser in receiver. 
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pressed (at the same time that the TEST 
PUSHBUTTON switch is kept 
closed.) Since R-1 is short-circuited, the 
grid of the 6AF6 is shorted to ground, 
and the eye opening assumes a certain 
reference angle. Releasing the REFER- 
ENCE PUSHBUTTON restores the 
positive bias due to the leaky con- 
denser, causing the shadow -angle to 
narrow. If the condenser under test is 

normal the grid -to -ground voltage will 
be zero before and after the REFER- 
ENCE PUSHBUTTON is depressed, 
and the shadow -angle will be un- 
changed. Changes in the shadow -angle 
thus provide a positive indication of 
leakage. The amount of leakage present 
is not measured, but this is unimportant, 
since the serviceman will want to 

change a leaky condenser whether the 
leakage is small or large (provided this 
leakage is abnormal.) 

The CapaciTester may be used, not 
only for testing condensers in coupling 
circuits, but in some other circuits as 
well. It may also be employed for 
checking unconnected components - 
such as a condenser that has been taken 
off a shelf. The instrument may addi- 
tionally be used to determine whether a 
"hot" or short is present between two 
transformer windings, or between two 
contacts on a socket. 

In a few circuits a resistor is connect- 
ed in parallel with the condenser under 
test. If the condenser is checked for 
leakage, the shunt resistor will prevent 
an accurate test from being made. A 
simple ohmmeter test will readily reveal 
whether a considerable amount of leak- 
age is present in such a condenser. If 
the leakage is not appreciable enough to 

[Continued on page 47] 
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THE following installment deals 
with three filter condenser prob- 

lems. These problems can be dealt with 
easily with a small amount of equip- 
ment when proper diagnosis is given. 
The following case histories are typical 
examples. 

Zenith 21J21 

The receiver was turned on and a 

faint vertical white line was observed 
down the center of the cathode ray 
tube face. The high voltage fuse was 
checked and was found to be okay. 
Only a small arc could be drawn off the 
1B3 filaments. This indicated of course, 
inefficient high voltage. The horizontal 
deflection coils L16 and L17 were next 
measured for continuity and were 
found to check correctly. The high 
voltage transformer section A to B was 
next measured for continuity. It also 
checked correctly. L19, the width con- 
trol also was found to measure okay. 
It seemed that the only possibility was 
C74, 20 wf. C74 was therefore bridged 
with a new 20 ,f condenser and im- 
mediately the raster appeared and the 
receiver functioned normally. C74 was 
obviously open. 

In looking back on this problem, it 
can be seen that if the 6W4 were de- 
fective, there would be no high volt- 
age. Thus no white line could possibly 
be seen on the CRT face. If C78 or 
C73 were open the high voltage would 
not be affected to a great degree. More- 
over, the raster though horizontally 
non linear, could neverdheless appear. 
An open horizontal linearity coil would 
also cause no high voltage. Therefore, 
the symptoms involved in this problem 
made it a rather easy one to solve. 

Admiral 21J1 

The receiver was turned on and it 
was immediately observed that two 

The Work Bench 
by PAUL GOLDBERG 

This Month: 

FILTER CONDENSER PROBLEMS 

Fig. 1-Partial schematic of Zenith 21J21 

black bars blanketed the picture and a 

hum was heard in the sound through 
the speaker. The two black bars in 
the picture indicate low voltage power 
supply leakage. These two black bars 

plus the hum in the sound indicate 
what is usually a filter problem. As full 
wave rectifiers deal with both halves 
of the sine wave, leakage will cause a 

large amount of 120 cycle ripple. Leak - 

Fig. 2-Partial schematic of Du Mont RA -112 
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age in the half wave rectifiers would 
produce a 60 cycle ripple. This ripple 
or poor regulation causes the black bars 
in the picture. In the audio circuits 
this leakage produces a hum in the 
speaker. 

Knowing these facts, all the filters 
were checked individually in the low 
voltage power supply. A new 80 µ f 
filter was bridged across C407C but it 
had no effect. C432 was bridged with a 

new 60 µf condenser and the trouble 
immediately disappeared. Thus a new 
C432, 60 µ f was installed. We noted 
at this point, that some hum still re- 
mained in the speaker. The hum how- 
ever, could not be heard when the 
volume was turned up. The filters were 
then checked once more for leakage. 
Bridging C407C with a new 80 µf con- 
denser now removed the remaining 
hum. Thus we can conclude that 
C407C was only slightly leaky and af- 
fected only the audio while C432 was 
leaking bad enough to cause not only 
the hum but the two black bars in the 
picture. 

DuMont RA -112 

I he receiver was turned on and the 
picture was observed to be jittering 
vertically. It was noted also that when 
the brightness control was turned from 
maximum to minimum the left side 
became dark before the right side. This 
effect often indicates a filter problem. 

Fig. 3-Partial schematic of Admiral 
2IJ I chassis. 

The diagram was studied in order 
to determine which filter condenser 
would cause the vertical jitter and dark 
left side. C259A and C259B, the main 
filters affecting the entire B+ system, 
if leaky, would probably cause a hum 
in the sound and possibly black bars in 
the picture. Thus, these two condensers 
were eliminated as possible trouble 
makers. 

Most other filter condensers could 
probably cause this trouble. Therefore, 
at this point each filter was bridged 
individually with a new one. But the 
trouble remained. C253, 50 µf, off the 
-50 volt buss, however, had been over - 

[Continued on page 55] 

CLAROSTAT 
ÇATALOG NO. 55 

controls resistors 

CLAROSTAT MFG_ CO.. Inc. DOVER. NEW HAMPSHIRE 

4 

II 

GOOD REASONS 
FOR BUYING 

ASK YOUR DISTRIBUTOR 
for the new Clarostat Catalog No. 55 listing the most 
complete line of essential controls and resistors. And 

ask for the right placements for stay -put, profitable, 
good -will jobs. 

Clarostat Mfg. Co., Inc., Dover, New Hampshire. 

r 
CLARO STAT 

In Canada: Canadian Marconi Co., Ltd., Toronto 17, Ont. 
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SCINTILLATION 

by 
Part 2 
Oscar Fisch 

IN THE previous installment, it was 
mentioned that the two most com- 

monly used types of radiation detectors 
are Geiger Counters and Scintillation 
Detectors. The principle of operation 
of the Geiger Counter has already been 
discussed and a circuit analysis of a 

very simple type of Geiger Counter 
was given in the September 1955 issue. 
Let us turn now to the "Scintillation 
Detector" or the "Scintillation Counter" 
as it is also known. 

Scintillation detectors have two basic 
advantages over Geiger Counters. First, 
they are very much more sensitive. 
Some scintillation detectors are more 
than 100 to 500 times as sensitive as 
Geiger Counters. This makes them 
especially suitable, for example, for 
aerial or motor prospecting. The second 
basic advantage is that they have a 

much shorter "dead time" than Geiger 
Counters. This term "dead time" re- 
quires a little explanation. When the 
gas within a Geiger tube becomes ion- 
ized by an entering radioactive ray, a 

pulse of current flows through the tube. 
Since the tube is now a relatively good 
conductor (low resistance), the voltage 
drop across its terminals decreases. 
When the voltage drops sufficiently, 
ionization can no longer be maintained, 
and the flow of current stops. The tube 
voltage then rises again and the counter 
is then ready to "count" the next enter- 
ing ray. This process takes a certain 

This Second Installment On Radiation 

Principles Of The Scintillation Counter 

(Courtesy DuMont) 

Fig. I-Typical photomultiplier tubes 
commercially available. 

definite time, and during this time the 
tube will be insensitive to any other 
radioactive rays which may impinge 
upon it. The terms "dead time" or "re- 
covery time" are used in referring to 
this insensitive period. Typical values 
of "dead time" for GM tubes run from 
about 100 to 300 microseconds. Thus, 
when measurements are being made in 
high intensity radiation areas, there 
will be no difference in reading when 
the ionizing capability of the radiation 
is greater than the recovery time of the 
tube. Under these conditions the 

. eiger Counter will fail to count rays 
during the "dead time." 

The scintillation detector, as we shall 
see has a "dead time" in the order of 

Fig. 2-Schematic representation of photomultiplier tube. 

only a half to one microsecond. The 
advantage in the measurement of strong 
radiation is obvious. 

Principle of Operation 

When radioactive rays strike certain 
materials, they cause these materials to 
give off flashes of light or "scintilla- 
tions." If the light thus given off were 
reflected to the window of a photo- 
electric cell, it would in turn cause the 
emission of electrons from photo sensi- 
tive surface of the cathode. The photo 
tube may be placed in a standard circuit 
containing a load resistor across which 
a voltage will be developed, with the 
size of the voltage depending on the 
amount of light received. An amplifier 
may then be used to build up this volt - 

(Courtesy Tracer Lab) 

Fig. 3 - Shielded photomultiplier is 
shown in this illustration. 

age and finally give an indication on a 

meter. The meter reading will be in- 
dicative of the number of flashes per 
second, and therefore it will also give 
a measure of the strength of radiation. 
These are the basic principles of oper- 
ation of the "Scintillation Detector." In 
actual practice, however, there are a 

few refinements with which the service- 
man must become familiar. 

The Photomultiplier Tube 

Instead of being an ordinary photo 
electric tube such as commonly em - 
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COUNTERS 
Detection Devices Describes The 

As Used In These Instruments. 

ployed for door openers, alarm systems, 
etc., a much more sensitive device called 
a photomultiplier tube is used in Scin- 
tillation Detectors. Fig. 1 shows the 
photographs of a few representative M 

901 

types of photomultiplier tubes. Fig. 2 6 
91 I15PP 

is a schematic representation of this 
tube. It will be seen immediately, that 
this is somewhat different from the 
tubes that servicemen are usually con- 
cerned with. The cathode is at one end 
of the tube and is photosensitive, that 
is, it emits electrons when light falls 
upon it. The anode, at the opposite 
end, corresponds to the plate of an 
ordinary amplifier tube. The circuitry 
is arranged to make the anode positive 
with respect to the cathode by about 
1000 volts. Spaced between the cathode 
and anode are a series of electrodes 
called "dynodes," usually ten in 
number. 

Starting at the cathode, the dynodes 
are connected to progressively higher 
and higher positive potentials with re- 
spect to the cathode. When light strikes 
the cathode, electrons are emitted. 
Dynode No. 1 is about 100 volts posi- 
tive with respect to the cathode so that 
these electrons are attracted to it. The 
dynodes are coated with a material 
which gives off a number of secondary 
electrons for each bombarding electrons. 
Dynode No. 2 in Fig. 2 is at a poten- 
tial of about 100 volts higher than 
dynode No. 1, so that the secondary 
electrons given off by dynode #I are 
attracted by dynode #2. The construc- 
tion of the dynodes together with ap- 
plied potentials, is such as to cause the 
electrons given off by each dynode to 
be focused on the next one. 

To illustrate the operation of the 
tube, suppose for example that a single 
electron striking a dynode results in 
the production of 5 secondary electrons. 
Each of these striking the next dynode 
would give rise to a total of 25 elec- 
trons. At the third dynode the electron 
stream would have swelled to 125. The 
process repeats until finally there would 
be well over a million electrons in the 
stream by the time the last dynode is 
reached. Amplification of over a mil- 
lion is readily obtained with present 
day photoamplifier tubes. In order to 
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(Courtesy Precision Radiation Instrumenta Inc.) 
Fig. 4-Typical commercial scintillation detector circuit. 

prevent defocusing of the electron 
stream between dynodes by the earth's 
magnetic field or by other stray fields, 
the photomultiplier tube is generally 
encased in a magnetic shield. In the 
photographs of Fig. 3, these magnetic 
shields are clearly visible. 

The Scintillating Crystal 

Sodium iodide crystals are most com- 
monly used for producing the flashes of 
light under the influence of radioactive 
rays. The presence of this crystal is usu- 

[Continued on page 46] 
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"I NEVER HEAR COMPLAINTS...' 

"... when I use Tung -Sol Tubes for re- 
placement jobs! These dependable, 
long-lasting tubes stay put. Instead of 
wasting time on callbacks, I'm out 
servicing new business!" 

TUNG-SOL® 
dependable 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Chicago, Columbus, Culver City, Dallas, Denver, Detroit, Newark, 
Seattle. 

trade 
An extensive Color TV Training Course being offered 

to all RETMA Accredited Technicians in the New York 
Area by the Certified Electronic Technicians Assn. which 
is composed of technicians who have proven their technical 
qualifications to the satisfaction of a Radio -Electronic -Tele- 
vision Mfg. Assn. Committee and have received industry 
accreditation. With the expansion of the RETMA Accredita- 
tion program to other areas of our nation, CETA is ready 
to charter Regional Chapters wherever the number of Ac- 
credited Technicians makes the formation of a chapter 
desirable. 

A $1,000 reward is offered by Sylvania Electric Products 
Inc. for information leading to the arrest and conviction 
of any individual or company fraudulently branding small 
radio and television receiving tubes with the Sylvania name, 
it was announced by D. W. Gunn, General Sales Manoger 
for the company's electronic products. In his letter to 
dealers, Mr. Gunn urged each of them to take full advan- 
tage of the $1,000 reward offer. "Counterfeiting is injur- 
ing your reputation and your business now," he said, and 
asked that the dealers write to him if they have any Syl- 
vania receiving tubes that appear counterfeit. 

The nation's first substantial multiple installation of color 
television receivers in hotel guest rooms has been completed 
at New York's Hotel Governor Clinton. Fifty 21 -inch 
RCA Victor color sets were placed in various rooms and 
suites as part of the regular furnishings at no extra charge 
to guests. Seven hundred RCA Victor 21 -inch black -and - 
white receivers also are in use and the hotel plans to increase 
the number until TV has been installed in all 1,200 rooms. 
Arrangements for the installation of the color receivers, 
as well as the black -and -white sets, were made by Wells 
Television, Inc., of New York. 

"The Finest TV Picture Ever Seen In The American Home," 
a sixteen -page, full -color cartoon book that presents the TV 
service dealer, his skill, his fair charging and his impor- 
tance as a member of the community, is the new Tung -Sol 
sales promotion tool available to TV dealers for customer - 
prospect mailings. The story of the making and aluminiz- 
ing the Tung -Sol Magic Mirror picture tube is also told in 
language the customer can understand. The integrity of 
service dealers and the reasonableness of their charges 
are stressed because Tung -Sol feels that keeping public 
opinion of dealers at a high level is just as important as 
providing them with fine tubes. It is felt that this cartoon 
book will help counteract the damage done by a slim few 
unscrupulous dealers whose actions make front page read- 
ing from coast to coast. Dealers may get free copies of 
this good -will and sales -building self -mailer from their 
Tung -Sol supplier or by writing direct to: Sales Promotion 
Department, Tung -Sol Electric Inc., Newark 4, N. J. 

Retail sales of television receivers established new records 
in the first seven months of this year, reports the Radio - 
Electronics -Television Manufacturers Association. During 
the first seven months of this year 3,584,562 television 
receivers moved through retail outlets compared with 3,174,- 
394 sets sold in the same period last year. From January 
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through July, RETMA reported that 2,732,983 radios, ex- 

cluding automobile sets, were sold at retail compared with 
2,822,090 sets sold in the similar 1954 period. 

Upon recommendation of the Set and Tube Divisicns, 
the Board of Directors authorized General Counsel Glen 
McDaniel and the RETMA Legal Committee to take what- 
ever steps are appropriate to obtain a reversal or modi- 
fication of FTC Rules 9 and 12 having to do with the 
measurement of TV screen sizes and the labeling as "used" 
of any cathode ray tube in which a repossessed glass en- 
velope is employed in the manufacturing process. 

A completely new Master TV Installation Manual is 

available at no charge from Blonder -Tongue Laboratories 
of Westfield, New Jersey. The 12 -page booklet discusses 
all types of multiple TV systems, Industrial TV Systems 
and the proper use of B -T Masterline equipment. Illus- 
trated sections cover antenna and line installation, signal 
distribution, closed-circuit TV, system maintenance and 
trouble -shooting procedures. Simplified charts and tables, 
with specific examples, show how to calculate signal levels 
at any point. Blonder -Tongue amplifiers, converters, tap - 
off s and accessories are fully described, and the manufacturer 
offers free engineering assistance to all dealers and installers. 
Proposed system layouts may be sent to B -T's Sales Engi- 
neering Department. 

J. M. Williams, RCA's Advertising, and Sales Promotion 
Manager, states: "We have planned our entire color tele- 
vision campaign for this Fall and Winter to integrate with 
the mounting public interest and excitement being gener- 
ated by the vastly increased number of hours of color 
programming to be telecast by NBC and other networks." 

An unusual example of cooperation between commercial 
and educational TV groups and service dealers for civic 
improvement has been occurring in Detroit during the past 
two years. WTVS now is telecasting a test pattern on UHF 
Channel 56 several hours a day and programs will be on 
the air in October. The Detroit Educational Television 
Foundation during the past two years obtained funds for the 
erection of the transmitter and for equipment in three studios. 
In an area blanketed by four VHF commercial stations 
the problem of obtaining listeners for UHF telecasts is a 

major one. Indifference to UHF among dealers and service- 
men is being overcome by the joint efforts of the educational 
groups, servicemen's associations, dealers and manufacturers. 
The Television Servicemen's Association of Michigan offered 
to aid the project. TSA members with other TV service- 
men's organizations are getting prepared to handle the prob- 
lems of UHF conversion and installation. 

An assortment of gun -type soldering tips now being 
marketed by Electric Soldering Iron Co., Inc., of Deep River, 
Conn. It includes "the smallest soldering gun tip ever" 
. . . only 1/16" thick for soldering heretofore impossible - 
to -reach tight spots and deep chassis connections. A com- 
plete assortment of these new tips, in varied sizes and 
shapes, has just been made available for servicemen's 
use through trade channels. [continued on page 41] 

"IT SOUNDS BETTER THAN EVER... 

...since my service man fixed it! 
Complicated sets are scarcely my cup 
of tea, but I do know this: he used 
Tung -Sol Tubes and my set's never 
worked better." 

TU NG -SOL® 
dependable 

TUBES -DIAL LAMPS 
TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps, Signal 
Flashers, Picture Tubes, Radio, TV and Special Purpose Electron Tubes 
and Semiconductor Products. 
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NEW COMPONENTS 
In requesting more detailed information on these products, please check the 
code number of the product on the convenient coupon on page 53, and send 
it, along with your company letterhead or business card, to New Products 
Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y. 

CORRECTION: We wish to call the readers' attention to the correct placement of Merit and 

Superex Products which were incorrectly placed in last month's issue. 
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New Merit Transformers 
Merit Coil and Transformer Corp. 
has announced the introduction of 
several additional exact replacement 
horizontal and high voltage output 
transformers. Newly introduced are 
the HVO-38 (illustrated) and the 
HVO-54 exact replacement for Ad- 
miral, the HVO-40, a replacement 
transformer for Silvertone and the 
HVO-37, a replacement transformer 
for Silvertone, Sentinel, Hallicraf t - 
ers and the Crosley "Super V". For 
information, check C118. 

Sprague Sampler Assortments 

The Sprague Products Company is 
now offering to service dealers sam- 
pler assortments of their popular 
"Blue Jacket" resistor series. As- 
sembled in an attractive, legible 
fashion, these individual cards fea- 
ture an assortment of wirewound 
resistors from the miniaturized Mini- 
ohm three -watt units (assortment 
RK -2) through 6 watts (RK -3) to 
10 watts (RK -4). For further infor- 
mation, check C116. 

Beyland Anti -Noise Solution 
A new product, calved Quiet, is of- 
fered to dealer . by the Beyland En- 
gineering Co. By preventing static 
build-up, Quiet prevents the "pops" 
and "ticks" in microgroove records. 
Records are kept clean and lubri- 
cated by applying Quiet. Static, 
needle hiss, and surface noises are 
stopped, and record life is extended 
considerably. Each Quiet kit con- 
tains 5 oz. bottle of liquid Quiet, ap- 
plicator, case, and needle brush. One 
bottle treats both sides of 200 ten - 
inch records. For further informa- 
tion, check C113. 

Clarostat Card -Kits 
\t your finger tips-a wide selec- 

tion of resistance and wattage val- 
ues-such is the purpose of the 
Series GK card -kits offered by Claro - 
stat Mfg. Co. Each GK card holds 
a selection of power resistors by 
means of handy clips. Any resistor 
instantly slips off the card while its 
designation remains to facilitate re- 
ordering that particular value. 
There are six GK cards in all, 
covering the usual requirements of 
servicing. For more information, 
check 0110. 

Pyramid Glasseal Capacitors 
Sturdy capacitors capable of with- 
standing vibrational stresses and 
severe shock conditions are available 
in Pyramids solid dielectric glasses] 
capacitor line. The functional oper- 
ating range is from -55°C to -125°C 
and the capacitors work normally 
under conditions of severe humidity. 
Capacitance Range is .001 mfd to 
1.0 mfd; voltage range: 100 to 600 
V.D.C. operating. The units can be 
provided to standard tolerance of 
plus or minus 20 per cent, or closer, 
and are available in both inserted 
tab and extended foil constructions. 
For further information, check C115. 

Superex Core Kit 
Replacements for almost 905 of 
TV cores are available in a new 
Ferrite Core Kit, from Superex 
Electronics Corporation. Contain- 
ing 27 pieces and priced at only 
$2.25 net, this core kit will often 
enable servicemen to save the cost 
and effort of replacing coils and 
transformers in the horizontal de- 
flection, sound and video portions 
of most TV receivers. For informa- 
tion, check C119. 

Jensen "Rumpus" Needle 
The Rumpus, a "junior -proof" 
phono needle that's guaranteed not 
to bend or break, is the latest ad- 
dition to the Jensen Industries line 
of all -speed needles. This is Jensen's 
answer to the demand for a really 
sturdy needle to be used by care- 
less small -fry and overly enthusi- 
astic teen-agers on their recreation 
room phonographs. The needles will 
sell for $1.00 each and are mounted 
by the dozen on smart, gaily -colored 
Rumpus display cards. For more in- 
formation, check C114. 

IRC Nut Drivers 
International Resistance Company 
has made available a Tension -Grip 
Nut Holding Nut Driver. Ideal for 
close work starting or removing in 
television and radio servicing, it has 
a tempered steel band that grips the 
nut or hexagon head screw auto- 
matically as it enters the socket, 
and will not drop it. The "tension - 

grip" has a spring action and is 
non-magnetic; handles brass and 
stainless steel nuts as well as reg- 
ular types. Available individually in 
six popular sizes. For further in- 
formation, check C117. 

Mellotone Grille Fabrics 

To properly market the new MEL- 
LOTONE fabrics, a free display 
stand for square yard package has 
been developed. It enables the jobber 
to order the grille cloth by the 
square yard, and, with a small in- 
vestment, to offer all Mellotone pat- 
terns. After he is assured of the de- 
mand for the material and deter- 
mined the fastest moving patterns, 
the jobber may then order rolls and 
be provided with a roll display at 
no charge. For further information, 
check C112. 

Delco Parts Kits 

Clear plastic, pocket -sized kits to 
hold small replacement parts for 
Delco electronic technicians, have 
been introduced by United Motors 
Service Division of General Motors. 
There are four different kits to 
cover the whole range needs, each 
divided into small compartments to 
carry an assortment of replacement 
hardware from tuner bearings to 
case screws. A chart on the cover 
names the part and part number 
for convenience when ordering re- 
fills, supplied in plastic bags. For in- 
formation, check C111. 
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ASS ION 

by Samuel L. Marshall 

NATESA 
A survey of the just completed 

NATESA Convention reveals that a 

total of 1580 persons registered, repre- 
senting 44 States, Canada, the Hawaiian 
Isles, Philippines and Cuba. 

Delegates from 38 Affiliates met in 
official session. A new plan for creating 
new districts, which will create gover- 
nors for districts, state chairman, and a 

new advisory council will complete the 
job of organization all the way down 
to the town level. 

A plan to standardize on one name 
for all locals was voted and a target date 
of one year hence was set. The name to 
be Television Electronic Service Asso- 
ciation, TESA for short. Thus 
NATESA will be truly the National 
Alliance of TESA's. 

Elected to office were Frank J. Moch 
of Chicago, Pres.; Robt. Hester, Mis- 
sion, Kansas, Secr'y Gen'l; Bertram Lew- 
is, Rochester, N.Y., Treas.; Harold 
Eskin, Rochester, N.Y., Eastern V.P.; 
Russ Harmon, Cincinnati, East Central 
V.P.; Vince Lutz, St. Louis, West Cen- 
tral V.P.; Jim Failing, Greeley, Colo., 
Western V.P.; P. P. Pratt, Buffalo, 
N.Y., Eastern Secr'y; L. C. Stallcup, 
Nashville, Tenn.; East Central Secr'y; 
Joe Driscoll, St. Paul, West Central 
Secr'y, and Albert C. W. Saunders, Ed- 
ucational Director. 

The spring Board of Directors meet- 
ing was voted to Omaha; the tentative 
date, April 22, 1956. The dates for the 
1956 annual convention were tenta- 
tively set for August 19th with Chicago 
as the scene. 

Unity Meeting Held in Pittsburgh 
On Sunday, August 7th, 1955 repre- 

sentatives of ninety-four (94) Tele- 
vision Servicemen's Associations met in 
Hotel Sherwyn, Pittsburgh, Pa., to ex- 
plore the possibilities of Unity within 
the Electronics Service Profession. 

About twenty-eight (28) delegates to- 
gether with members of the Trade Press 
were present, representing National and 
State groups, comprised of ninety-four 
Associations. 

The morning session was devoted to 
the exploration of the possibility of 
Unity among the established associa- 
tions. A Chairman and Secretary Pro - 
Tern were named to conduct the after - 

[Continued on page 47] 

Here's a pair 
You can bet on! 

OR QUEEN 
ANTENNA ROTATORS 

Exclusive! Signal Pilot Light 
(ON during operation, 

,DIMS near end of rotation) 

DEAL YOURSELF.... 
NEW CUSTOMERS\ 
FASTER SALES ... BI 

Model 

,,MM'Ss 
2665 

SUPERIOR 
-SS WITH 

ADDED 
QUALITY 

AS Directional 
Mcter 

Indicator 
__...- 

PROFIT 
with this winning pair of Rotor Queens. 
Both models feature the latest engineering 
advances, and are designed to satisfy 
the most demanding requirements of ALL 
your customers. They assure the 
sharpest, clearest pictures on every 
TV channel for every home. 

ONLY the RMS ROTOR QUEEN gives' 
you all these quality features! 

Instant braking action 
Full 370 degree rotation, right or left 
Direct gear drive for high torque-no worm gears 
Step-down transformer ... safe 24 volts to 
drive unit 
Lifetime oilite bronze side thrust bearing 
Die-cast zinc weather sealed housing 
Flagpole type base for easy installation 
Guy wire supports All parts rustproof 
Full 1 year RMS guarantee against defective 
workmanship and materials. 

ORDER TODAY and watch the chips roll in! 

LOOK for the RMS man for your best buy in 

Outdoor Antennas Indoor Antennas Rotors Intercoms TV Antenna 

OPTION 
Model 

POWERFUL RMS 

CONSUMER ADVERTISING 
WORKS FOR YOU! 

FREE mats 
on request. 

RADIO J 
MERCHANDISE 
SALES, Inc. 

New York 62, N. Y. 

Accessories. 
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MR. MANUFACTURER - give this some thought! 
I f, in attempting to "get your share" of the $2 billion radio -TV replacement market, you 

have concluded that Parts Distributors are your primary customers, CHANGE YOUR MIND 

QUICKLY! 

Parts Distributors are merely middlemen between Manufacturers and the 53,000 Service 
Firms and Service Dealers who do 92% of the nation's radio -TV service work. These two 

service groups are actually the primary an- d basic customers of all Manufacturers who sell to 

the replacement radio -TV market. Distributors seldom influence Servicemen's selections. 

When a serviceman, influenced through ad- 

vertising, or some other medium, decides to 

buy and use any Product or Brand, HE'LL 

BUY THAT PRODUCT, and -no Distributor's 

salesman can successfully "switch" him into 

some competitive Brand on a permanent basis. 

. Professional Servicemen realize that for 
many reasons no one Distributor can always 

stock all Brands or all items of every Manu- 

facturer's line. Thus Servicemen usually deal 

with several Distributors. 

Servicemen also know that they, and they 

alone, are the ones who are held responsible, 
by set -owners, for satisfactory performance of 
the tubes, parts and accessories they use in 
repair work. That's why Servicemen DECIDE 

FOR THEMSELVES what Brands they want to 
buy and use. 

Once a Manufacturer has "sold" a Service- 
man on the merits of his Brand he can rest 
assured the Serviceman will insist on BUYING 

and GETTING that Brand even when Distrib- 
utors attempt to "switch" him to some other 

Brand. 

MANUFACTURER-DON'T UNDERESTIMATE THE DE- 

CISIVE BUYING POWER OF SERVICEMEN AND 

SERVICE DEALERS. THESE GROUPS-YOUR BASIC 

CUSTOMERS-FAVOR AND BUY PRODUCTS ADVER- 

TISED IN "SERVICE DEALER." 

RADIO-TV SERVICE DEALER'S 

Honor ¡soft 
of Manufacturers Who Advertised This Year 

The merits of the Manufacturers' Products have been defined to 
Servicemen. They are reputable, dependable Brands and are sold by 
leading Distributors. The integrity and advertising claims of these 

firms are above reproach. Servicemen should buy and use these Brands. 

Acme Electric Corp. Moss Electronic Dist. Co. 
Aerovox Corporation Mueller Electric 
Alliance Mfg. Co. National Radio Institute 
Allied Radio Corp. Oelrich Publications 
American Microphone Co. Ohmite Mfg. Co. 
American Phenolic Corp. Oxford Electric Corp. 
American Scientific Devel. Co. Phaostron Company 
American TV & Radio Co. Philco Corp. 
Arco Electronics, Inc. Planet Mfg. Co. 
Astron Corp. Precision Apparatus Co. 
Atlas Sound Corp. Prentice -Hall Publications 
Audel Publishers Probescope Co. 
B & 1< Mfg. Co. Pyramid Electric Co. 
Barry Electronics Corp. (Wm -Nichols Co. 
Belden Mfg. Co. Quietrole Co. 
Blonder -Tongue Labs. Radiart Corp., The 
Bogen Co., Inc., David Radio City Products Co., Inc. 
Bussmann Mfg. Co. Radio Corporation of America 
CBS-Hytron, Div. of CBS Radio Merchandise Sales 
Cannon Electric Co. Ram Electronics Sales Co. 
Capcon, Inc. Raytheon Mfg. Co. 
Centralab Div. of Globe -Union Inc. Raytronic Laboratories 
Channel Master Corp. Recoton Corp. 
Chicago -Standard Transformer Corp. Rider Publisher, John F. 
Clarostat Mfg. Co., Inc. Sams & Co., Inc., Howard W. 
Clear Beam Antenna Corp. Seco Mfg. Co. 
Columbia Wire & Supply Co. Service Instruments Co. 
Cornell-Dubilier Elec. Corp. Shure Brothers, Inc. 
Delco Div. of General Motors Corp. Simpson Electric Co. 
Dumont Labs, Allen B. Skysweeper, Inc. 
Eby Sales Co. Snyder Mfg. Co. 
Electric Soldering Iron Co. Sonotone Corp. 
Electro -Voice, Inc. South River Metal Prods. Co. 
Electronic Instrument Co. Sprague Electric Co. 
Electronic Chemical Corp. Standard Coil Products Co. 
Electronic Test Instrument Corp. Superex Electronics Corp. 
Erie Resistor Corp. Tarzian, Inc., Sarkes 
Federal Telephone & Radio Corp. TechMaster Corp. 
Finney Co., The Technical Appliance Corp. 
Great Eastern Mfg. Co. Tele-Scopic Prods. Inc. 
Hickok Elec. Instrument Co. Tele Test Instrument Corp. 
Hycon Mfg. Co. Telrex, Inc. 
Illinois Condenser Corp. Transvision, Inc. 
Industrial Eng. Mfg. Co. Triad Transformer Corp. 
Instruments for Service Trio Mfg. Co. 
International Resistance Co. Tung -Sol Electric, Inc. 
JFD Mg. Co. Turner Co., The 
Jensen Industries United Catalog Publishers 
Jensen Mfg. Co. University Loudspeakers 
Jersey Specialty Co. Vaco Products Co. 
Jontz Mfg. Co. Walco-Electrovox Co., Inc. 
Kenwood Engineering Co. Walsco Electronics Corp. 
Krylon, Inc. Wen Products, Inc. littelfuse, Inc. Weston Electrical Instru. Corp. Lowell Mfg. Co. 
Merit Coil & Corp. Winston Electronics, Inc. 
Miller Co., J. W. Xcelite, Inc. 
Mosley Electronics Yeats Appliance Dolly Sales Co. 
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CONVERGENCE 
PATTERNS 

Analysis of the relative motion of the red, green, and blue beams 

under the influence of the various corrective fields that are applied. 

b 
Bob Dargan and 

Y 
Sam Marshall Part 2 

from a forthcoming book entitled 
"Fundamentals of Color Television" 

IN the following treatment we refer 
to Static Center Convergence as 

the adjustments involving beam con- 
vergence at the center of the screen 
with the permanent converging mag- 
nets only. Static Convergence refers to 
the adjustments of convergence at other 
points on the screen involving the same 
permanent magnets. Finally, adjust- 
ments involving Parabola and Tilt con- 
trols are referred to as Dynamic Con- 
vergence. 

It will be recalled that in the initial 
Static Center Convergence adjustments 
involving radial adjustments of the red, 
green and blue converging magnets as 
well as lateral adjustment of the Blue 

Beam Corrector Magnet, the ultimate. 
objective is to converge the beams at 
the center of the screen so that a re- 
sultant white dot is obtained. It will 
also be recalled that application of 
sweep power .results in misconvergence 
of the beams at other points on the 
face of the screen, resulting in partially 
superimposed or individual color dots. 

Static Center Convergence Pattern 
On the completion of Static Con- 

vergence the ideal pattern shown in 
Fig. 1 should be observed if the color 
tube is mounted so that the blue gun 
is positioned on top of the tube as 
shown in the insert. In the case where 
the blue gun is on bottom the dot pat- 
tern obtained will correspond to Fig. 1 

turned upside down. This applies to 
all of the patterns discussed in this 
installment. 

From Fig. 1 the red and green para- 
bolic deformation of the beam traces, 

FRONT OF TUBE 

TUBE 
NECK 

POSITION OF GUNS 

Fig. I-Ideal pattern produced after correct Static Cen- 
ter Convergence adjustments are made on receiver. It is 

assumed that blue gun is positioned on top. 

both horizontal and vertical, is readily 
apparent. While this is also true for 
the blue horizontal beam trace, it is not 
readily apparent for the blue vertical 
beam trace for reasons which will be dis- 
cussed shortly. 

Also, from Fig. 1 it would appeal 
that because the beam trace has a 

greater deviation from a horizontal 
line at its extremities than at its cen- 
ter, the corrective parabolic convergence 
fields should have a greater effect at 
the extremities than at the center in 
order to straighten out the dot array. 
While this is one method that may be 
employed to obtain an aligned array of 
dots, the practical method used is to 
move the belly of array in one direc- 
tion and the ends in the opposite di- 
rection. Thus, when the corrective 
parabolic convergence voltage is in- 
creased, the maximum correction of 
the beam is at the center and the ex- 
treme ends, and the minimum correc- 
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Fig. 2-Application of horizontal and vertical parabolic 
current aligns curved beam traces in straight line traces 

(symmetrical trios) for final convergence. 
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don is at a point about 25% from the 
ends. 

In pursuing this technique the vari- 

ous curved vertical and horizontal red, 
green, and blue beam traces, should 
align themselves in straight parallel 
lines as shown in Fig. 2. Following this, 
the individual trios of dots which are 
arranged in equilateral triangles may 
then be converged further by readajust- 
ment of the Static Convergence mag- 
nets. 

For various reasons, practical con- 
vergence adjustments are not as 

straightforward as the description up to 

this point would lead one to believe. 
However, the reasoning presented in 
the previous paragraphs does form the 
basic background of the actual opera- 
tions performed. 

Fig. 3-To remember relative motion 
of beams remember that position of 
bent -over fingers of Right hand cor- 
responds to motion of Red beam. The 
direction of the other two beams will 
then become self evident. Associate 
Red with Right by virtue of letter "R". 

As an aid in remembering the rela- 
tive radial motion of the green and red 
beams we include the illustration 
shown in Fig. 3. In this figure we as- 

sociate "red" with "right," the clue 
being the letter "r" so that the direc- 
tion of the "red" beam takes the direc- 
tion indicated by the fingers of the 
"right" hand. Recalling that the radial 
motion of the blue beam is vertical 
only, all that remains is to associate the 
motion of the green beam with the 
direction in which the fingers of the 
left hand point. This memory device 
will be found very helpful in analyzing 
dot patterns for convergence. 

Simplified Convergence Circuit 
Magnetic fields which affect the po- 

sition of the beam parabolically in its 
motion from left to right and from top 
to bottom may be obtained in a num- 
ber of different ways. These will be 
discussed in the following installment. 
It must be kept in mind at the outset 
that these parabolic corrections must 
be applied to each of the three beams 
to achieve correction with regard to dot 
arrays horizontally as well as vertically. 
Thus, with each beam having separate 

LEFT 
SIDE 
OF 

SCREEN 

BLUE BEAM TRACE 

BEFORE VERTICAL 

DYNAMIC CONVERGENCE CENTER OF SCREEN 

HORIZONTAL 

CENTER LINE 

BLUE BEAM TRACE AFTER BLUE 
HORIZONTAL DYNAMIC CONVERGENCE 

RIGHT 
SIDE 
OF 

SCREEN 

Fig. 5-Effect of applied horizontal Blue Parabola dynamic convergence field 

on blue beam trace. Distance, X, represents distance of new line of blue dots 
below center line of screen. 

horizontal and vertical parabolic ad- 

justments there are generally six con- 

trols to take care of parabolic con- 

vergence strictly. These controls are: 
1. Blue horizontal parabola 
2. Green horizontal parabola 
3. Red horizontal parabola 
4. Blue vertical parabola 
5. Green vertical parabola 
6. Red vertical parabola 

A simplified circuit showing how a 

pair of corrective currents (horizontal 
& vertical) may be applied to the con- 

vergence coils of any gun such as the 
blue gun is shown in Fig. 4. These 
currents are designed to set up mag- 
netic fields which vary parabolically 
with time. How they do this will be 
discussed in the next installment. How- 
ever, at this point let us assume that 
the corrective fields set up in the tube 
are parabolic, and than the amplitude 
of the voltages applied to the Blue Con- 
vergence core are controlled by 131 for 
the Horizontal Parabola Coil LI, and 
R2 for the Vertical Parabola Coil L2. 
Controls RI and R2 in Fig. 4 are re- 
spectively called the Blue Horizontal 
and Vertical Parabola Controls. 

BLUE CONVERGENCE YOKE 

ADJUSTABLE 
PERMANENT 

MAGNET 
BLUE HOR. 

PAR. CONTROL 

CONVERGENCE 
SOURCE 

VERT. 

CONVER- 
R2 I'c\ GENCE 

SOURCE 

BLUE' VERT. 
PAR. CONTROL 

----MAGNETIC 
FIELD 

Fig. 4-Simplified schematic illustrat- 
ing how convergence current may be 
applied to Blue Convergence Coils to 

set up parabolic fields in tube. 

Blue Horizontal Parabola 
A study of the manner in which the 

blue beam is influenced by the Blue 

GREEN BEAM TRACE AFTER GREEN 

,HORIZONTAL DYNAMIC CONVERGENCE 

GREEN BEAM TRACE 

BEFORE GREEN HORIZONTAL 
DYNAMIC CONVERGENCE 

Y 

HORIZONTAL 

CENTER LINE 

CENTER OF SCREEN 

Fig. 6-Effect of applied horizontal parabola dynamic convergence field on 

green beam trace. Distance, Y, represents distance of new line of green dots 
above center line of screen. All arrows except those on extreme ends point in 

a I O o'clock direction. 
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Horizontal Parabola field as the beam 
is deflected from left to right is shown 
in Fig. 5. Here we observe the se- 
quence of blue dot positions in a single 
center horizontal line before and after 
dynamic convergence adjustments. 
Notice that the beam trace has an 
initial parabolic curvature in an upward 
direction due to misconvergence (see 
Fig. 1). Application of a corrective 
parabolic field is controlled by R1, the 
Blue Horizontal Parabola control in 
Pig. 4. In position 4 the full value of 
the convergence voltage is applied to 
LI the Blue Horizontal Parabola coil. 
As we rotate the control from positions 
4 to 1 the applied convergence voltage 
is gradually decreased to zero. 

Reference to Fig. 2 indicates that 
our objective is to obtain a straight line 
of horizontal blue dots displaced some- 

) what below the center of the screen. 
This is done by applying a magnetic 
field to the blue beam. This is indi- 
cated as a number of arrows, which 
show corrected positions of the indi- 
vidual blue dots shown in Fig. 5. 

Notice that these arrows are all in a 
vertical direction, the maximum dis- 
placement being applied at the center 
dot in a downward direction. Notice 
also that in both directions from center 
the length of the arrows taper off to 
zero, and that at the extreme edges of 
the .screen the direction of these arrows 
are reversed. This reversal of direction 
can easily be observed by rotating the 
Blue Horizontal Parabola Control in a 

receiver, :and watching the relative 
movement of the blue dots at the ex- 
treme edges of the screen and in the 
middle. The waveform of such .a dis- 
tribution of arrows is a parabola. Its 
final effect on the blue beam trace is a 
straight line of blue dots displaced a 

distance X below the horizontal center 
line of the screen. 

Green Horizontal Parabola 
Reference to Fig. 1 indicates the 

need for a dynamic convergence field 
that will push the belly of the green 
beam traces in an upward direction 
thereby positioning the green dots as 
shown in Fig. 2. The manner in which 
initial green beam trace is acted upon 
by the green horizontal parabolic cor- 
rective field is illustrated in Fig. 6. 
This field is indicated by the arrows 
shown in the figure. Notice that ex- 
cept for the extreme edges of the 
screen, the forces are in an approxi- 
mate "Ten O'clock" direction, the 
maximum force being applied in the 
middle of the trace. The forces gradual- 
ly taper off to zero near the screen 
edges and reverse their direction at the 
screen edges. The waveform of this dis- 
tribution of forces is a parabola. The 
result of this parabolic corrective field 
on the initial beam trace is a straight 
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RESULTS - Excellent 
gain for better - pic- 
tures on all channels. 

SARP - Trappers 
eliminate unwanted 
signals, give higher 
signal-to-noise level. 

In every respect, Taco Trapper 
antennas make your job easier and 
more profitable. Streamlined, modern 
design plus extra features save you 
time, trouble and give greater user 
acceptance. 

These Trapper designs were originated 
and patented by Taco engineers. T 

Improved Staying -Power, so important 
in distorted signal areas, is derived 
from multiple driven elements and 
Penta -Phase tuning. 
Stacking lines, close spaced and wide 
spaced, are available to meet any area 
requirement. Use a Trapper for that next 
installation and find out for yourself, 
how much easier and more profitable. 
your work can be. 

ÿ 

BROAD - Patented 
phase reversing traps 
for better response 
-black ova white or 
color. 

1880 TRAPPER 
An efficient 5/15' 
element design 
for medium to 
fringe area 
installations. 
1870 TRAPPER 

1370 TRAPPER JR. 
A compact 3/8' 
element design 
for attic or 
prime service 
installations.. ä 

RUGGED - Tops in 
ruggedness. Finest 
aluminum alloy, 
shock absorbers and 
Fiberglas used in all 
Trappers. 

1890 SUPER 
TRAPPER 
A superior 8/24" 
element design 
for fringe to 
sub -Cringe 
installations 

t U. 5. Patent 2,705,283 -,:«.'Working elements on low -betuend high -band 

TECHNICAL APPLIANCE CORPORATION SHERBURNE, N. Y. 
In Canada: Hackbusch Electronics, Torortfo -4, Ont. 
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RED BEAM TRACE AFTER RED 

HORIZONTAL DYNAMIC CONVERGENCE 

RED BEAM TRACE 

BEFORE RED HORIZONTAL 
DYNAMIC CONVERGENCE 

A 

A A 11 

HORIZONTAL 

CENTER LINE 

'CENTER OF SCREEN 

Fig. 7-Effect of applied horizontal red parabola dynamic convergence field 
on red beam trace. Distance, Z, represents distance of new line of red dots 

above center line of screen. All arrows except those on extreme ends point in a 

2 o'clock direction. 

horizontal line of green dots positioned, 
as in Fig. 2, and located a distance 
Y above the horizontal center line of 

the screen. 

Red Horizontal Parabola 
The manner in which the initial red 

beam trace is influenced by the red 
horizontal correction field is shown in 
Fig. 7. Except for the fact that the 
direction of the red dots is along an 
approximate "Two O'clock" line the 

TOP OF MASK 

O 

CENTER CENTER 
OFD SCREEN C) 

OF SCREEN 

-7 

ó-- 

' ---- -T 

O 

CENTER 

OF tSCREEN 

5 

© 

CENTER 

OF SCREEN 

O 6 T 

b. -iY O - 
® 

Q 
BOTTOM 
OFF MASK 3 9 

(A) (B) (C) (D) 
TUBE EFFECT POSITION EFFECT OF 

WITH NO OF AFTER MAGNETIC 
GEOMETRIC GEOMETRIC PARABOLIC RADIAL 

ERROR ERROR CORRECTION CONVER- 
GENCE 

Fig. 8-Ideal blue dot positions on a 

single center vertical line before and 
after convergence adjustments. Ar- 
rows indicate vertical displacement 
of each dot for each of the steps from 

(A) to (D). 

same reasoning we employed in obtain- 
ing the final position of the green 
dots after correction may be applied 
to the red dots. Under ideal conditions 
a straight horizontal row of red. dots 
will be obtained, all equally spaced 
from each other as shown in Fig. 2, 
and located a distance Z above the hori- 
zontal center line of the screen. 

Blue Vertical Parabola 
The manner in which the blue verti- 

cal correction voltage influences the 
vertical motion of the blue beam in a 

tube is illustrated in Fig. 8. Here we 
observe the sequence of blue dot posi- 
tions in a single center vertical line 
before and after dynamic convergence 
adjustments. 

In (A) we show the physical dis- 
tribution of dots along this vertical line 
in a theoretically perfect tube, that is 

one in which no geometric error is 

present and therefore requires no dy- 
namic convergence correction adjust- 
ment. Notice the equal spacing between 
dots. Our object is to try to make the 
blue dots line up in this manner. 

Geometric error produced by the 
radius of curvature of the shadow mask 
and faceplate causes the blue dots to 
be displaced in the manner shown in 
(B) as the tube is swept horizontally 
and vertically. Thus, we observe that 
dot 8, second from the bottom, falls 
a distance "y" as it appears in position 
(B). Notice also that in position (B) 
the geometric convergence error is con- 
siderable at the extremities of the 
tube and zero at the center. The dis- 
tance through which the dots are dis- 
placed from the top of the tube to the 
bottom varies as a parabolic function 
and the spacing between dots are no 
longer equal. 

In (C) we show how the Blue Ver- 
tical Parabola Convergence adjustment 
is made to effect equal spacing between 
dots. Notice that this adjustment in- 
volves a further downward displace- 
ment of dots, except for the very ends 

of the screen where the direction of 
motion is reversed. Notice also that 
this displacement is greatest at the cen- 
ter and zero near the tube extremities. 
Thus, dot 8, whose progress we have 
been following undergoes no vertical 
change from (B) to (C). The sum 
total of this corrective convergence ad- 
justment is that all the blue dots are 
now equally spaced again; however, 
they have all been shifted an equal 
amount in a downward direction with 
respect to (A). The position of the 
blue dots in (C) corresponds to the 
position of the vertical blue dots in 
Fig. 2 

In (D) we illustrate the final posi- 
tions of the dots after static convergence 
adjustment for the Blue Converging 
Magnet. Now all blue dots are raised 

TOP OF 
t SCREEN 

; 

GREEN BEAM 
TRACE BEFORE it 

VERTICAL ---,II 
DYNAMIC t 

CONVERGENCE 

ii 
GREEN BEAM 
TRACE AFTER -- 

VERTICAL 
DYNAMIC 

CONVERGENCE 

, 
RED BEAM 

I TRACE BEFORE 
I e ---VERTICAL 

DYNAMIC 
CONVERGENCE 

i1 

I RED BEAM 
`'-TRACE AFTER 

VERTICAL 
DYNAMIC 

CONVERGENCE 

i\ 

VERTICAL Y 1; 
CENTER ------------ 
LINE 

1, 

\CENTER OF 
SCREEN 

1 I 
BOTTOM 

OF SCREEN 

Fig. 9-Effects of applied vertical 
Green and Red Parabola dynamic 
convergence fields on green and red 
traces. Y' represents distance of new 
line of green dots to left of screen 
center line. Z' represents distance of 
new line of red dots to right of screen 

center line. 

an equal amount in a vertical direction 
and are in positions identical to the 

ones they occupied in (A). The amount 
of vertical displacement effected in 
this last adjustment is shown as "Z". 

Green Vertical Parabola 
Correction of the green vertical beam 

trace involves pushing the belly of the 

green beam trace from right to left as 

shown in Fig. 9. This requires the 

application of a parabolic correction 

[Continued on page 50] 
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Radio-TV Service Dealer Video S e sew S sLenvi-© Data Sheets 
................ ................ ................ ................ ................ ................ ................. ................ ................. ................ ................. ................ ................. 

Mfr: DuMont Chassis No. RA -162 

Card No. DM 162-1 

Section Affected: Raster 

Symptom: Loss of horizontal and vertical size. 

' Cause: Defective condenser 

What to Do: 

Replace: C314, 4 if, which is bad. 

................. ................ .., 

:C 

...::::.; 
: : 

Mfr: DuMont Chassis No. RA -162 

Card No. DM 162-2 

Section Affected: Raster 

Symptom: No raster, no horizontal sweep 

Cause: Defective condenser 

What to Do: 

Replace: C231, 120 gp,f, which is shorted. 

\ 
I 

2r" 
i 

V209 B 
12AX7 

A.G.C. GATE .01µf 
C229 

i 

A.G.C. ADJ. 
R249, 10K 

i 1 
C231 
120 

TO 
HOR. OSC. 

(P226 Q) 

Mfr: DuMont Chassis No. RA -162 

Card No. DM 162-3 

Section Affected: Sync 

Symptom: Critical vertical hold 

Cause: Defective condenser 

What to Do: 

Replace: C230, .047 /If, which is open. 

V212 B 

1/2 12AT7 
1st. VERT. CLIPPER 

i 

C230 
.047,uf 

1.21 
R 267 

2.7 MEG. JI 
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Radio-TV Service Dealer Vimeu std Se Siyi *nio Data Sheets 

V209 B 
1/2 12AX7 
A.G.C. GATE 

C228 

.001 f 

\ R250 
- 470 K 

Mfr: DuMont Chassis No. RA -162 

Card No. DM 162-4 

Section Affected: Pix 

Symptom: Overload video 

Cause: Defective condenser 

What to Do: 

Replace: C228, .001 µf, which is shorted. 

- 6SN7 -- 
V301A V301 Ei 

HOR. CONTROL HOR. OSC. 

C308 
.001,uf 

R306 
200 K 

Mfr. Dumont Chassis No. RA -162 

Card No. DM 162-5 

Section Affected: Sync 

Symptom: Horizontal hold drifts repeatedly 

Cause: Defective condenser 

What to Do: 

Replace: C308, .001 1.f, bad. 

J 325 

CD 

C334 
0.1,uf 

O 
O O 

BOTTOM VIEW 

300 V. 

Mfr. Dumont Chassis No. RA -162 

Card No. DM 162-6 

Section Affected: Raster 

Symptom: Horizontal size decreases 

Cause: Defective condenser 

What to Do: 

Replace: C334, .1 µf, which is leaky. 
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Radio-TV Service Dealer Video Speed g&Lei S'elledn4.0 Data Sheets 

Mfr. Westinghouse Chassis No. CH -V-2175 

Card No. WE 175-1 

Section Affected: Sound 

Symptom: Sound bars in pix and hum in sound 

Cause: Defective condenser 

What to Do: 

Replace: C220, 10 µf, which is leaking. 

RADIO -TELEVISION SERVICE DEALER OCTOBER, i933 35 



Radio-TV Service Dealer Video Sf.eed sett. gj41.4.0 Data Sheets 

12AU7 
HORIZ. 

MULTI VI BRATOR 

................. ................ ................. ................ ................. 

Mfr. Westinghouse Chassis No. CH -V-2175 

Card No. WE 175-4 

Section Affected: Raster 

Symptom: No H. V. 

Cause: Defective condenser 

What to Do: 

Replace: C421, 120 µµf, which is shorted. 

Mfr. Westinghouse Chassis No. CH -V-2175 

Card No. WE 175-5 

Section Affected: Raster 

Symptom: Width shrinks intermittently 

Cause: Defective resistors 
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NEW TEST EQUIPMENT 
In requesting more detailed information on these products, please check the 
code number of the product on the convenien coupon on page 53, and send 
it, along with your company letterhead or business card, to New Products 
Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y. 

Simpson Leakage Tester 
Simpson's new Model 383 In -Cir- 
cuit Capacitance Leakage Tester ac- 
tually shows the presence or absence 
of leakage in virtually all paper, 
mica, or ceramic capacitors while 
connected in the circuit . . elim- 
inating tedious disconnecting and 
resoldering. Checking is done at full 
rated working voltage, right in the 
circuit. Capacitors under test can be 
shunted by circuit resistance which 
is much lower (1% or less) than 
the value of the leakage resistance. 
For further information, check T112. 

Precise VTVM 
Precise Development has a VTVM 
Model 9071, selling in kit or factory 
wired form, which claims the dis- 
tinction of having true voltage reg- 
ulation, and features a 71/2 in. 
meter, with a new type VR tube as- 
suring true, accurate and stable 
readings. The unit also has a sep- 
arate 5V AC scale; a 25 MEG in- 
put on DC; true zero center and is 
housed in a steel case, 11x8x5 in. It 
weighs 11 lbs. and comes with a 3 - 
color "step by step" construction 
book. For more information, check 
T111. 

Decade Instrument Sweepalator 
The Sweepalator, a new double - 
duty unit which will serve as a 
combined signal generator and 
sweep generator, has been an- 
nounced by Decade Instrument Com- 
pany. Claimed to have great ac- 
curacy, the unit features decade 
switching, crystal CW or center 
frequencies and wide range cali- 
brated output. For detailed infor- 
mation, literature and prices, check 
T113. 

Weston Sweep Generator 
Weston has announced their Model 
984 sweep generator, for trouble 
shooting of sound and video IF 
circuits, associated trap circuits, TV 
tuners, video amplifiers and all-pur- 
pose visual alignment. RF output: 
Frequency modulated, TV channels 
2 to 13 inclusive, complete FM 
coverage available by means of two 
preset selector positions. Frequen- 
cies are fundamentals of the oscil- 
lator frequency. For further in- 
formation, check T110. 

Tescon Rejuvenator -Tester 
Tescon, Inc. has announced a CRT 
Rejuvenator -Tester, model RT -1, 
which will analyze performance 
characteristics of a CRT, locate and 
eliminate inter -element shorts, re- 
pair open elements, weld open fila- 
ments, and rejuvenate the tube, all 
without removing the tube from the 
set. For complete information, check 
T119. 

Hickock Tube Tester 
A new field engineer's Dynamic 
Mutual Conductance type tube check- 
er is now available in portable form. 
The Hickock Model 750 incorporates 
all the latest tube testing features to 
permit evaluation of any tube nor- 
mally encountered in all phases of 
electronic work including the latest 
ruggedized types and the new se- 
ries heater -string tubes. Manufac- 
turer states that this instrument al- 
so tests germanium diodes and se- 
lenium rectifiers. For full informa- 
tion, check T116. 

Du Mont Oscillograph 
A new, highly precise cathode- 
ray oscillograph called the Type 
331, has been announced by the 
Allen B. Du Mont Laboratories. The 
instrument, only slightly larger 
than a shoe box, may be used as a 
time -measuring device for time in- 
tervals as long as 2.5 seconds and 
as short as the rise time of its 
signal amplifier which is 0.08 µsec. 
It also is an a -c/d -c electronic 
voltmeter with a range of 0.4 to 
400 volts, full scale, with an upper 
frequency limit of 4 megacycles 
(30' down). For further specs, 
check T118. 

Phaostron VTVM 

A new vacuum tube voltmeter 
known as the "777" VTVM has 
been announced by Phaostron Com- 
pany. It is completely self-con- 
tained, with all accessories fitting 
easily into its leather carrying case. 
Accessories include: A High -Fre- 
quency Co -Axial Cable, D.C. Probe 
and A.C. Line Card, and a 28 page 
illustrated Instruction Manual. . 

the A.C. Line Cord is easily reeled 
onto the handle. For specifications 
and price, check T115. 

B&K Tube Tester 

The Dyna-Quick Model 500, is a new 
portable, low cost, dynamic mutual 
conductance tube tester, announced 
by B&K Manufacturing Co., with 
which any serviceman can quickly, 
accurately and completely test for 
shorts, grid emission, gas content, 
leakage, dynamic mutual conduct- 
ance and life expectancy under ac- 
tual operating conditions. Dyna- 
Quik checks 907e of all tubes in use 
today, including the new 600 mil 
series tubes. For more information, 
check T114. 

Century Analyzer 
The Century Electronics Company 
has marketed its Model 201 Con- 
denser -Resistor Analyzer, which 
will test condensers and resistors 
for quality and value either in or 
out of the set. The unit checks 
condensers from 50 mmfd. to 150 
mfd. for leakage i up to 10 
megohms 1 as well as open, shorted 
or intermittent operation. Unknown 
capacity values are registered on the 
dial. For further information, check 
T117. 
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Dear Ansreerman: 
I have noticed a condition of hori- 

zontal streaking in a Westinghouse 
chassis V2345. This streak is not there 
at all times and seems to be most preva- 
lent on the weaker channels. I was 
wondering if you have any answer for 
this condition. 

F. P. 
Hicksville, N. Y. 

8+ 
240 V. 

3.9 K 

L306 

22K 

0.1 

330K 

VERT. --e" 
OUTPUT 
TRANSF. 

CHANGE TO 100K 

R325 
82 K 

100 K 
BRIGHT- 

NESS 

PIX 
TUBE 

-- CHANGE 
TO.01pf 

VERT. 
DEFL. 

15 COILS 

Fig. I-Circuit changes in Westing- 
house Chassis V2345, shown above, 
will aid in reducing horizontal streak- 
ing that might occur, and is only visi- 
ble on white portions of the picture. 

This condition of horizontal streak- 
ing that might occur is only visible on 
the white portions in the picture. Later 
production of these chassis have incor- 
porated changes as shown in Fig. I to 
prevent this from possibly occurring 
under any condition. 

Dear Sir: 
I have a Freed -Eismann chassis 700- 

121 in which the horizontal output 
transformer has been replaced. The 
original trouble was that the previous 
transformer had failed. With the new 
transformer I have high voltage but the 
picture syncs in very poorly and has a 

tendency to lock in with the horizontal 
blanking bar in the middle of the pic- 
ture tube with the picture split. I have 
checked the afe circuit and can find 
nothing wrong. 

Can you help me with this out of 
phase condition. 

P. H. 
Elizabethtown, Pa. 

HOR. OSC. HOR. 
CONTROL OSC. 

The condition has occurred several 
times previously to my knowledge. 
What is wrong is that the leads to pin 
#8 and #9 on the transformer require 
reversing. This may have been an error 
in wiring in the transformer but more 
than likely the leads coming out of the 
coil were inadvertently reversed when 
being connected to the transformer 
panel. With the circuit wired as it evi- 

dently is the incorrectly phased voltage 
is supplied to the phase comparing 
stage with the result that the picture 
has the horizontal bar out of phase and 
positioned in the middle of the picture 
tube. 

This is a trouble to remember be- 
cause it can occur in any of the receivers 
that use a pulse from the horizontal 
transformer for a f c action. The sche- 
matic of the windings of the horizontal 
output transformer is shown in Fig. 2. 

o 

o 

o 

AFC ALTERNATE CONNECTION 

o 
o 
o 

o 

TO HORIZ. 
15K PHASE DEI. 

01 Z . 

- o 

HOR ZONTAL 
OUTPUT TRANSF 

e 
6W4 

Fig. 2-Partial schematic of Freed - 
Eismann Chassis 700- 1 2 1 . 

Gig. 3-Partial schematic of Strom- 
berg -Carlson Model X21. 

Dear Sir: 
I have noticed in some of the Strom- 

berg -Carlson model X21 chassis that 
the high voltage fuse on occasion opens. 
\n inspection of the circuit reveals 
nothing -wrong. A new fuse is installed 
and the receiver seems to operate quite 
normally. I'm generally suspicious of a 

receiver that opens a fuse but in these 
cases I can find no cause for it. 

F. T. 
Youngstown, Ohio 

The delayed action type of fuse is 

preferable in these circuits as turning 
on the receiver allows more current to 

flow than when the receiver is in oper- 

[Continued on page 45] 
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5 Megacycles Bandwidth 
10 Millivolts per Inch Sensitivity 
.n the NEW PRECISION 

Ú1n001 140 Oâ1LLOGRAPH Model ESS$. 

ftitfir 

-Pkïë9.fiaa.. 
"VIP VI 

e 

s« 

o 

Model ES -550 Deluxe: (Illustrated) In custom -styled, blue -grey ripple 
finished steel cabinet; 2 color satin -brushed aluminum panel and con- 
trasting dark blue control knobs. Case Dimensions 81/4 x 141/2 x 181/2 
inches. Complete with all tubes, including 5CP1/A CR tube. Compre. 
hensive Instruction Manual........__._. _..-....-.._....__....Net Price: $215.00 

Model ES -550 Standard: Electrically Identical to above but in standard 
black cabinet with black anodized aluminum panel. Case dimensions 
81,4 x 141/2 x 181/2 inches. Complete as above........_.. Net Price: $210.00 

MODEL SP -5 OSCILLOSCOPE TEST PROBE SET 

for TV Signal Tracing, Alignment, Trouble -Shooting 
and Waveform Analysis 

Engineered for use with all PRECISION Cathode Ray 
Oscillographs, Models ES -500, ES -500A, ES -520 and ES -550. 

Model SP -5: In vinyl carrying case, complete with four dif- 
ferent detachable probe heads, universal coaxial cable, and 
operating instructions._.._.._........ _ ............................Net Price: $23.50 

fyF 

ES -550 
5 inch OSCILLOSCOPE 

Engineered to cover a wide range 
of modern electronic applications including 

MONOCHROME and COLOR TELEVISION 

/ ( PRECISION 
., 

The Model ES -550 is the PRECISION answer to laboratory, 
industrial and technician requirements for a rugged, depend- 
able instrument for broad coverage of modern electronic 
oscillograph applications, INCLUDING COLOR TV. It pro- 
vides a new and unparalleled standard of high sensitivity 
with single, overall wideband frequency response, plus other 
special performance features-at most sensible selling price. 
* Push -Pull, Wide -Band Vertical Amplifier: 10 MV/inch sensitivity. 

Input Characteristics: 2 Megohms, 22 mmfd. 
Response: One DB from 10 cps. to 3.5 MC -3 DB at 5 MC. 
Attenuator: 3 step freq. compensated plus a continuously variable 

gain control in cathode follower circuit. 
* Direct Reading, Peak to Peak Voltage Calibrator 
* Vertical Pattern Reversal Switching Facility 
* Push -Pull, Wide -Range Horizontal Amplifier: 100 MV/inch sens. 

Input Characteristics: 2 Megohms, 25 mmfd. 
Response: One DB from 10 cps. to 1.0 MC-3DB at 2 MC. 
Attenuator: 3 step, freq. compensated, plus a continuously variable 

gain control in cathode follower circuit. 
* Linear, Multi -vibrator Sweep Circuit: 10 cycles to 100 KC plus auto- 

matically synchronized 30 cycles and 7875 cycles sweep for TV 
sync -pulse analysis. Amplified sweep retrace blanking. 

* Amplified Auto -Sync Circuit active on all internal sweep ranges 
* Four Way Sync. Selector Switch provides for Internal Negative, 

Internal Positive, External and Line Synchronization. 
* 3.000 Volt Intensifier Power Supply assures utmost visibility of 'scope 

traces. Essential to high frequency and pulsed waveform analysis. 
* "Z" Axis Input Terminal for blanking, timing and marking. 
* Built-in 60 cps Phasing and Blanking Controls especially designed 

tor more convenient FM, Monochrome and Color TV alignment and 
sync pulse analysis. 

* All 4 Deflection Plates Available with full beam centering facilities. 
* Tube Complement: 12AV7 "V" Cathode Follower -Amplifier. 6U8 "V" 

Amplifier -Phase Splitter. Two 6CL6 Push -Pull "V" Drivers. 6U8 "H" 
Cathode Follower -Amplifier. 6C4 "H" Phase Splitter. Dual 12BH7 
Push -Pull "H" Driver. 12AV7 Linear -Sweep Multivibrator. 6BH6 
Auto -Sync Amplifier. 12AÚ7 Sweep Retrace Blanking Amplifier. 0A2 
Voltage Regulator. 5V4 Low Voltage Rectifier. Two 1V2 High Voltage 
Rectifiers. 5CP1/A CR Tube. 

* High Contrast, Filter Type, Removable Calibrating Screen 

47-ceia,d?( ei.u,oe 

FUR of PRE05` 

See the new Model ES -550 at your favorite Electronic Parts Dis- 
tributor. Ask for new 1955 catalog describing the complete line 
of PRECISIO.'. Test Instruments for all phases of AM, FM, TV. 

PRECISION Apparatus Company, Inc. 
70-31 84th Street, Glendale 27, L. I., N. Y. 

Export: 458 Broadway, New York 13, U. S. A. Cables: Morhanex 
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10 
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NEW ANTENNAS AND ACCESSORIES 

In requesting more detailed information on these products, please check the 

code number of the product on the convenient coupon on page 53, and send 

it, along with your company letterhead or business card, to New Products 

Dept., SERVICE DEALER, Suite 510, 67 West 44th St., New York 36, N.Y. 

JFD Deep Fringe Arrays 
JFD Manufacturing Company Inc. 
has developed two new Fireball in - 
line broad -band antennas for deep 
fringe VHF -UHF application. The 
FB500S-68 2 -bay model is custom 
tailored for areas with co -channel 
and cross channel interference. The 
stacking harness of the FB500S-68 
is particularly recommended to 
eliminate adjacent channel or co - 
channel disturbances on channels 7 

to 13. The FB500S-96 model with 
96 inch Low Band Boost Stacking 
Transformers is engineered to in- 
crease gain on channels 2 to 6, and 
recommended for areas where weak 
low channel signals are received. For 
further information, check A114. 

Holloway Broadband Antenna 
Holloway Electronics Corporation 
announces production on their line 
of all channel EXPO TV antennas. 
EXPO is called an exponential an- 
tenna because its elements are 
curved in the form of an exponential 
curve. With these curved elements 
properly positioned with respect to 
each other, the antennas' upper fre- 
quency range is unlimited. Pictured 
here is their mobile research labora- 
tory. For further information, check 
A113. 

Snyder "'Tenno -Phony" 
According to a recent survey, 12.1% 
of cars carrying antennas have no 
radios in them. This is particularly 
the case where the young motorist 
wants to be one of the crowd but 
cannot afford a radio. To meet 
this growing demand, Snyder Mfg. 
Co. is now producing a "'Tenna- 
Phony" for autos. For more in- 
formation, check A112. 

Transvision TV Amplifiers 
Transvision Incorporated has an- 
nounced a new line of Low Cost 
TV Broadband Amplifiers for TV 
Master Antenna Systems. Eight dif- 
ferent types are available, each de- 
signed to handle particular problems 
encountered in installing Master 
Systems in Communities and Build- 
ings. Features include built in 
"Cable Loss Equalizers" for repeat- 
er amplifiers, "Dual Outputs" for 
systems requiring more than one 
main line, and choice of low band 
only, high band only or low band- 
high band amplifiers. For further 
information, check A116. 

Ward Fiberglas Antenna 
Fiberglas auto antennas have been 
marketed by Ward Products Corp. 
which exhibit several advantages 
over the conventional chrome plated 
brass antenna: They will take an 
extreme bend and return to its orig- 
inal position without any "set" 
taking place; The color is "inbuilt" 
into the rod, and not affected by 
salt air, humidity, heat or cold ; 

Performance remains constant be- 
cause antenna is of fixed length; 
No need for collapsing, clears 
overheads ; Matches or complements 
color of car. For more information, 
check A110. 

Blonder -Tongue Transformers 

Blonder -Tongue Laboratories an- 
nounces two impedance matching 
transformers: The MB Balun, an 
outdoor model for antennas or am- 
plifiers, and the TM TV which 
mounts directly on the TV re- 
ceiver. Both provide good 75 to 300 
ohm match over the entire VHF 
range. The MB features a bracket 
with strap for mast or pole mount- 
ing. It greatly improves directivity 
of 300 ohm balanced antennas when 
connecting to 75 ohm coax cable, 
and increases gain by up to 3 db. 
The Model TM cable is easily con- 
nected or disconnected thru a built- 
in plug and jack. For further in- 
formation, check A115. 

Taco Highlander Yagis 

The Technical Appliance Corpora- 
tion has announced their High- 
lander series of wide spaced yagi 
antennas, with high gain, good 
front -to -back ratio and a sharp 
forward pattern. Directors, reflec- 
tors and driven elements are all 
constructed in the new Mono -Lock 
construction which is extremely fast 
of assembly and positive in lock- 
ing. Each element is easily flipped 
into position where it is accurately 
positioned. For further information, 
check A111. 

Fretco "Dimension" 
Fretco, Inc. has announced the 
high -gain all channel antenna called 
the "Dimension." It features the 
Foto Phased element which makes 
possible the broad banding of Yagis 
which up until now were single 
channel narrow band antennas. In 
the Foto phase design, signal loss 
through wet or dirty points is 
precluded. The Foto Phased ele- 
ment is supported at the po -nt of 
low voltage and high current there- 
by retaining the "Q" on all chan- 
nels with equal performance. For 
more information, check A118. 

Channel Master "Lancer" Series 

Two new all -channel VHF antennas, 
the Lancer and Super Lancer, have 
been announced by Channel 
Master Corp. They are said to 
pr.,vide more elements and more 
power than existing similar types. 
The Lancer, Model No. 333, has 
one additional Low Band Di- 
rector, gives 1 t/,, DB more Low 
Band gain. The Super Lancer, Mod- 
el No. 334, has four additional 
parasitic elements, and gives 11/2 
DB more gain than similar types. 
Both are entirely "Super-Sembled," 
requiring no hardware, tools or 
tightening. For more information, 
check A117. 

LaPointe Attic Installation 
LaPointe Electronics Inc., Rockville, 
Connecticut, announces the Rotenna 
-an indoor antenna of outdoor 
design for attic installation, with 
a built-in rotator. Available in 
two types, Model RO -283 for all 
channel UHF/VHF, and Model RO - 
213 for VHF only. Both feature a 
reversible 24 -volt rotator built into 
the boom of the antenna and a 
modernistic control unit in pale 
green or mahogany. The antennas, 
which feature snap -construction, are 
attached to an attic beam by an 
adjustable mast. The antenna 
hangs down from the beam and ro- 
tates in a 56 -inch radius. For fur- 
ther information, check A119. 

o 
® 
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TRADE FLASHES 

[from page 25 J 

The FCC has been asked to close 
down television reradiators in the 
Northwest. Milton J. Shapp, of Jerrold 
Electronics Corp., stated that the con- 
tinued operation of reradiator transmit- 
ters in the Northwest is delaying the 
spread of television to fringe areas. 
Reradiators pick up a channel, am- 
plify the signal, and retransmit it on 
the same frequency. FCC has expressed 
fear that this means of transmission 
causes interference, not only with the 
station being boosted, but also with 
other TV stations on the saine channel. 
Shapp maintains that only community 
antenna systems can provide high - 
quality, low-cost reception for fringe 
areas. These systems pick up station 
broadcasts on master antennas, amplify 
the signals and distribute them over 
coaxial cables - strung along utility 
poles-to the community. There are 
165 systems in the Northwest states. 
When the first reradiator was erected 
in Bridgeport, Washington, last fall, 
FCC inspectors warned they were il- 
legal. However, a Commission cease 
and desist order was ignored. As a re- 
sult, other illegal reradiators have 
sprung up throughout the Northwest. 

A colorful new Bulletin No. 211 
illustrating and describing the new 
E -V line of Do -it -Yourself High Fidelity 
Speaker Enclosure Kits has just been 
issued by Electro -Voice, Inc., Buchanan, 
Michigan. This bulletin tells how eas- 
ily one, at low cost, can build his own 
speaker enclosure with simple tools. 
Every piece in each E -V kit is precut, 
ready to assemble. Finished kits are 
comparable to the Electro -Voice fac- 
tory -assembled enclosures. Seven kit 
models are listed, covering the Elec- 
tro -Voice Patrician IV, Georgian, Cen- 
turion, Regency, Empire, Aristocrat and 
Baronet. Finishing Kits for fine furni- 
ture finish, and Decorative Trim Kits 
are also listed. Simple step-by-step in- 
structions are supplied with each kit 
or may be obtained separately at 
nominal cost. With E -V kits service deal- 
ers can open new vistas in custom Hi Fi 

sales to their customers. For a free 
copy of Enclosure Kit Bulletin No. 211, 
write to Electro -Voice, Inc., Buchanan, 
Michigan. 

The new "Geomatic" TV antennas 
now being marketed by The Finny 
Co. of Cleveland combine the famous 
collinear high band Finco patents with 
exclusive Fidelity Phasing to produce 
startling gain on low band-all made 
possible through newly created physi- 

NOÌIV.. 1he Service Dealer can make 

HIFI PROFITS 
ONLY 

TRANS VISION 
OFFERS THIS 
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1. FULL PRICE PROTECTION. 
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in beautiful furniture cabinets. 
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You sell the F nest Matched 
Hi-Fi Components such as these: 

RC101 

RECORD CHANGER (famous English 
Collaro) with DIAMOND NEEDLE 
and RELUCTANCE PICKUP. 

AMPLIFIER: Superb Transvision 
10 watt uni: with built-in Pre -Amp. 

5101 { 

15" Transvision DJAL SPEAKER 
SYSTEM with crns; over network. 

The Service Dealei sells the above 
complete system fir only $159! 

`SALES KIT for $4.95 gets you 
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INSURE CUSTOMER SATISFACTION 

COMPOSITION 
RESISTORS 

You can eliminate "call-backs" and insure customer satisfaction 
by standardizing on Ohmite "Little Devil" composition resistors. 
These tiny units provide an extra margin of safety on your repair 
jobs. For example, they are rated at 70C instead of the usual 40C 

... and they meet all test requirements of MIL -R -11A, including 
salt water immersion and high humidity tests without wax impreg- 
nation. Ohmite "Little Devil" resistors are available in M, 1, and 
2 -watt sizes (±5% or ±10% tolerance) in all RETMA values. 
Order from your distributor, today. 

Other Dependable 
OHMITE Products 

Type AB Noise -Free Potentiometers BROWN DEVIL Wire -Wound 
Resistors 

esa a:9111 with 

1KIMllT® 
DEPENDABLE RESISTANCE UNITS 

Write for 
Stock 

Catalog 

OHMITE MANUFACTURING CO, 

3640 Howard St , Skokie, III. 
(Suburb of Chicago) 

cal design and electronic circuits which 
also eliminate the complicated and 
fragile phasing harness. Twin driven 
models for troublesome "front -to -back 
ratio" problem areas are also now avail- 
able. All models are designed for use 
with stacking harness. Also, for the first 
time Finco will produce a series of 
models to fit all needs ranging from 
metropolitan models through suburban, 
semi -fringe, fringe, and deep fringe 
units, each featuring specific gains best 
suited for the reception of desired sta- 
tions. 

Price advances on television anten- 
nas have already or will shortly be 

announced by the majority of V an- 
tenna manufacturers, according to 
Elliott March, president of Tescon TV 

Products Co., Springfield Gardens, N.Y. 
He attributed the general price rise to 

increased costs of aluminum, steel and 
copper materials required for the pro- 
duction of TV antennas. 

Increased cost of labor and mate- 
rials, ranging from 71/2% to 20%, with 
an artificial scarcity that currently pre- 
vails in the metals market. "Improved 
production design," Mr. March said, 
"partly offsets the increase in raw 
material and labor costsMby providing 
antennas of improved quality and de- 

sign for today's TV signal conditions. 
This means that the TV set owner's 
purchasing power is protected-because 
he is able to enjoy much better TV 

reception with only slightly increased 
antenna cost." 

Admiral Corporation has held 109 
television training schools since printed 
circuit wiring was introduced in the 
company's television receivers in June, 
1954, according to Max Schinke, na- 
tional service manager. The schools 
acquaint dealer service men with the 
newest advances in printed circuits and 
automation and provide them with the 
latest information on circuit details of 

the Admiral TV chassis. 

A new concept in television antenna 
masting has been introduced by Jones 

& Laughlin Steel Corporation. It en- 

ables a television serviceman to as- 

semble in a few minutes on the job a 

"custom-made" telescoping antenna 
mast in heights up to 50 feet. The 

new idea involves the use of J&L's 

Perma-Tube, the high -strength, cor- 

rosion -resistant, electricwelded steel 
tubing. Perma-Tube will be furnished 
to distributors in five different sizes, 

all in 10 -foot lengths, with 10 pieces 

of each size to a carton. The sections 
range in size, in quarter -inch grada- 
tions, from the largest with an outside 
diameter of 2'á inches, down to the 
smallest with an OD of 114 inches. 
The 2 -inch size fits inside the 214 -inch 
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size, the 1374 -inch inside the 2 -inch, and 
so on. These mast sections will have 
one end expanded and the other end 
reduced. Slots and holes are provided 
to receive the hardware fittings. The 

serviceman may buy the Perma-Tube 
from his distributor in as many sizes 

as the job requires. In assembling the 
mast at the job site, the serviceman 
merely telescopes the tubing to the 
length he desires and applies the joint 
fittings. The mast is then raised to 
the roof for attachment and guying. 

The appointment of Jack M. Gut- 
zeit as National Sales Manager for 
Rogers Electronic Corp., New York 
City, has been announced by Louis 
Rogers, President. 

In addition to directing. Roger's sales 
force, distribution policies and promo- 
tion programs, Mr. Gutzeit will institute 
a national program of servicemen tech- 
nical forums. He will personally con- 
duct the forums and endeaver to make 
the company's resources of experience 
and technical knowledge available to 
service technicians. 

All advertising and sales promotion 
of the technical products manufactured 
by Allen B. Du Mont Laboratories, Inc., 
are now under direction of Jacob H. 
Ruiter. He will also supervise all pro- 
motional effort by the company's 
Transmitter, Mobile Communications, 
and Technical Sales Advertising De- 
partments. Mr. Ruiter is the author of 
a number of books and articles deal- 
ing with Cathode Ray Instruments and 
with Television. He is a member of 
the Institute of Radio Engineers, Mont- 
clair Society of Engineers and past 
president of the New Jersey Chapter 
of the National Industrial Advertisers 
Association. 

Precision Radiation Instruments Inc., 
Los Angeles, California, announced 
September 7 that it has acquired Radio 
Craftsmen, Chicago manufacturer of 
hi -fidelity components and equipment. 
President Leslie M. Norman of Pre- 
cision announced that their Chicago 
firm will be operated as a subsidiary 
under executive management of Pre- 
cision and will continue to increase 
output of amplifiers, tuners, filters, and 
equalizers. 

General Electric has started produc- 
tion of a five -transistor pocket radio 
which will have a suggested list price 
of $49.95. Shipments of the miniature 
receivers are expected to be made within 
a few weeks with advertising and sales 
promotion aimed at the Christmas 
market. The G -E transistor portable 
will be available either in ivory or 
ebony cases. Both station selector and 
on -off -volume control may be operated 
with one finger. The set is equipped 

Gives your customers 
brilliant results 
...pays off for you! 

CUTAWAY VIEW 
(Actual size 1" long) 1. CONVENIENT SIZE 

AND DESIGN 

2. CLIMATE -PROOF 
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4. HIGH -COMPLIANCE 
MOUNTING 

5. SNAP -FIT NEEDLE REPLACEMENT 

New Sonotone lPCartridge 
1. Easy to install. Just two models fit most arms 

now in use. Cartridge is less than 1" long, 
8/10" wide with bracket. Time -saving hard- 
ware included. 

2. Ceramic element gives flat response (see curve) 
-requires no preamplification or equaliza- 
tion. No deterioration problems as with other 

types...virtually immune to hum pickup. 

3. Replaceable needle, diamond or sapphire. 
Models for 33-45 rpm, or 78 rpm. 

4. Extreme lateral compliance and low -mass de- 
sign give superior tracking, low wear. 

5. Needles snap in, snap out easily. 

Tap the Huge 45 RPM Changer Market! 
Install this new Sonotone 1P, and give your customers exciting, true, wide - 
range response. At one stroke, you make a good sale, cut installation time, 
avoid problems found with other types of cartridges...and build your reputa- 
tion for quality work and professional advice. No other cartridge has all the 
advantages this 1P gives you! With sapphire, $7.50; with diamond, $25.00. 
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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 job! 

ALL COMPLETE! 

ALL FACTORY PREPARED! 

ALL FACTORY AUTHORIZED! 

VJust $1.25 for COMPLETE SERVICING INFORMATION on any TV 

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

Just 75¢ 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! 

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

Please RUSH me the following diagrams: 

RADIO DIAGRAMS @ 75¢ EACH 

CHASSIS # MAKE MODEL 

TV DIAGRAMS @ $1.25 EACH 

CHASSIS 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.) 

Name 

Address 

City State 
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with both a loudspeaker and a jack 
into which a hearing -aid type earphone 
may be attached. Actual overall di- 
mensions of the new G -E portable are 
5% inches long, 3 3/16 inches wide 
and 11 inches deep. Complete with 
battery, the receiver weighs 15 ounces. 

Columbia Wire & Supply Company, 
Chicago, announces that all Columbia 
300 ohm Permaline Television Trans- 
mission Line is now sold with a writ- 
ten guarantee. The 50 mil will be 
backed by a 15 -year guarantee and 
the 80 mil by 25 years. Extensive 
research on Permaline has shown that 
it will far outlast other types of tele- 
vision transmission line in average use 
today, based on reports of one of the 
largest testing laboratories in the 
country, according to Columbia. 

A plane -load of Detroit technicians 
recently visited the Taco plant at Sher- 
burne, N. Y., to get acquainted with 
the peculiarities of UHF reception. 
When educational Station WTVS 
(Channel 56) Detroit goes on the air, 
one of the most aggressive and thorough 
UHF conversion campaigns will swing 
into high gear. In formation transmit- 
ted to the service organization repre- 
sentatives who visited the Taco plant 
will be passed on to other members at 
meetings to be held in and about De- 
troit during the coming weeks. 

Kay -Townes Antenna Co. of Rome, 
Ga., this fall is announcing the Super 
Rear Guard, a new directional tele- 
vision antenna that rejects signals from 
both the rear and sides. 

ANSWERMAN 
[from page 38] 

ation. At this period 'in the operation 
ordinary fuses can open up. The de- 
layed action or slo-blow fuse handles 
this extra current without opening for 
a short period of time but still provides 
protection to the circuit. 

In the case of the Stromberg -Carlson 
receiver it is suggested that a delayed 
action type, 0.2 amperes fuse be in- 
stalled after which most probably no 
further trouble will be encountered. 
The circuit diagram for this portion of 
the chassis is shown in Fig. 3. 

Dear Mr. Answer -man: 
I have been wondering if there is 

any reason for the numerous failures 
of the 5U4 power rectifier tubes that 
I have been running into. I know that 
the high heat and humidity caused a 
number of components to fail this past 
summer but I think that an abnormal 
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part numbers 
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Lists Centralab replacements by 
manufacturers' part numbers - 
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Saves you time and money - yet costs less 
than a package of cigarettes! 
Order a copy for yourself and each of your 
men. Get from your Centralab distributor - 
or order direct by coupon below. 
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B-2455 

A Division of Globe -Union Inc. 
944J E. Keefe Ave., Milwaukee 1, Wisconsin 

Enclosed is $1.00 for the next five editions 
of the Centralab Pocket Control Guide. 
Enclosed is 20¢ for edition No. 2 only. 
(Paste coins securely to cardboard.) 
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number of 5U4 tubes have also gone 
bad in the relatively new receivers. 

Do you know of any reason for this. 
A. S. 
Chicago, Ill. 

The tube situation is becoming in- 
volved and more complicated than years 
ago when a 5U4 tube was a 5U4. Now- 
adays, there is the 5U4G, 5U4GA and 
5U4GB. These tubes do not differ 
radically except in one aspect. The 
original 5U4 tube is designed as a 225 
ma rectifier while the 5U4GA and 
5U4GB tubes are rated for 275 ma 
rectifier operation. 

What evidently is happening in a 

number of cases is that instead of using 
the proper tube for the receiver, the 
old 5U4 tube is put in with the result 
that failures occur very early in the 
tube's life. 

The tube replacement aspect of TV 
servicing requires caution. There are 
many places where exact tube designa- 
tion is imperative; as an example, in 
replacing tubes in a series filament cir- 
cuit that employs tubes of the controlled 
heater type. Indiscriminate tube substi- 
tution cannot be practiced without poor 
results. 
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tip sizes and shapes which do not anneal, bend, or develop surface residue, even though kept 
on circuit beyond operating cycle. Here at last, is the smallest tip ever (only 1/16" thick) to 
service heretofore -impossible -to -reach remote connections without dissembling products and 

parts. CONVENIENCE plus! Imagine a point that permits you to pry or loosen wires while hot. 
Quick heat with easy triggering; well ventilated housing for cool, molded -to-hand grip and 

fatigue -free balance in any position for easy use. Twin spotlights focus on work. Light, compact 
for kit or pocket. Rests on side . . . 

no stand needed. No serviceman's kit 
is complete without an Esico LUGER 

. . . see, buy now! 

ELECTRIC 
Soldering Iron Co., Inc. 

Deep River, Conn. 
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DISTRIB- " 
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Electric Soldering Iron Co., Inc. 
5855 Elm St., Deep River, Conn. 
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My distributor is 
at 
Signed 
AdGress 
City State 
MR. DISTRIBUTOR: Esico guarantees your 
normal profit on this tip. Send coupon 
to us. 

SCINTILLATION 
COUNTERS 

[from page 23] 

ally indicated on a schematic by its 

chemical formúla, NaI. By adding a 

small amount of phallium to the sodium 
iodide crystal, the frequency (color) of 

the light given off is changed to one 
which is more effective in operating the 
photomultiplier tube. The crystal is 

then called a thallium activated sodium 
iodide crystal which is indicated by the 
symbol Nal (Te). 

The photograph of Fig. 3 also indi- 
cates the position of this crystal. Note 
that the crystal is sealed in an airtight 
container. This is necessary because 
sodium iodide absorbs water vapor very 

easily, and if left exposed to the air 

it would soon become useless. 

Typical Circuit 

Figure 4 is a schematic of commer- 
cial Scintillation Detector which will 
be used for purposes of illustration and 
circuit discussion. Notice the representa- 
tion of the photomultiplier tube and 
the scintillating crystal at the left hand 
side. Fig. 5 is a block diagram of the 
unit and will be helpful in our prelim- 
inary discussion. 

The sequence of operations is as fol- 
lows. When radioactive rays strike the 
sodium iodide crystal, it gives off 
flashes of light. These flashes enter the 
photomultiplier tube, and produce volt- 
age pulses at the output. It is important 
to note that the voltage pulses are of 

varying amplitudes, depending on the 
strength of the flashes of light responsi- 
ble for them. 

It is desired to have the meter read- 
ing represent the rate of occurrence at 
the ionizing rays. For this reason the 
pulses at the output of the photomulti- 
plier tube are fed into the "one shot" 
multivibrator. VT -1 and VT -2 of Fig. 4 
are used for this multivibrator. The 
multivibrators used in TV receivers are 
of the continuous running type, that is, 
just one of the tubes conduct while the 
other is cut off, and then the conditions 
reverse. This is true whether a syn- 
chronizing signal is present or not. In 
a one shot multivibrator, such as used 
here, the operation is very similar ex- 
cept that one tube remains cut off while 
the other conducts continually. The 
circuit remains in this condition until 
a triggering pulse is fed in. At this time 
the circuit will go through one cycle 
of an ordinary multivibrator action and 
then return to its original condition, re- 
sulting in a single pulse at the output. 
By using this arrangement all the out- 
put pulses are of equal amplitude, re - 
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gardless of the size of the triggering 
pulse. 

The equalized pulses are then fed to 
the block indicated as the pulse integra- 
tor. This consists of a resistor -condenser 
network, the purpose of which is to 
develop a voltage corresponding to the 
average value of the incoming pulses. 
The final stage along this signal path is 
a vacuum tube voltmeter arranged to 
give a reading which will be determined 
by the average value of the incoming 
pulses. Since the input voltage to the 
VTVM depends on the scintillation 
rate, which in turn depends on the 
strength of the radioactive rays, the 
meter reading will indicate the strength 
of these rays. The units used for these 
measurements will be discussed later. 

The remaining stage of this unit is 
that concerned with the development 
of the high voltage required by the 
photomultiplier tube. A unique circuit 
in this stage produces a voltage of about 
10,000 volts from the low voltage bat- 
terys used to power this device. A de- 
tailed circuit analysis of these stages 
will be taken up in the next installment. 

CAPACITESTER 
[from page 19] 

be readily revealed by an ohms check, 
it will in all probability not be great 
enough to introduce symptoms. This is 
so because the shunt resistor is equiva- 
lent to leakage in the condenser. If the 
circuit can tolerate the shunt resistor it 
can tolerate the effective change in its 
value produced by a small amount of 
leakage in the condenser. 

In capacitive -coupled circuits where 
a coil alone returns a grid to ground, the 
dc resistance of the coil is so small that 
a leak in the coupling condenser will 
not cause an appreciable dc voltage to 
be developed between grid and ground. 
The grid voltage applied to the Capaci - 
Tester's indicator will be inadequate 
under such conditions, making an accu- 
rate leakage test difficult. Leakage in 
such a coupling condenser will, when 
appreciable, cause overheating of the 
plate resistor to which one side of the 
coupling condenser generally connects, 
and may be detected in this way. The 
CapaciTester will function normally, 
however, in circuits where the "low" 
end of a grid coil returns to an agc line. 

ASSOCIATIONS 
[from page 27] 

noon business session. B. A. Bregenzer, 
President of the FRSAP was named 
Chairman Pro Tern and Gordon Vroo- 

man of Syracuse, Secretary of the Em- 
pire State Federation of Electronic Tech. 
Assn. Inc., Secretary Pro Tem. 

After luncheon, the afternoon session 
brought forth concrete results. All in 
attendance agreed that UNITY was of 
prime importance in the Electronics 
Service profession, and it was proposed 
that further steps toward UNITY would 
go forth under the banner of the Elec- 
tronic Service Council, and to hold an- 
other meeting October 9th, 1955 in the 
Sheraton Lincoln Hotel, Indianapolis, 
Ind., to which all Associations would be 
invited. 

Groups present and concurring in the 
movement were National Alliance of 
TV and Electronics Service Assn's. Na- 
tional Electronic Tech. & Service Dealer 
Associations, Federation of Radio Serv- 

icemen's Association of Pa. Empire 
State Federation of Electronic Techni- 
cians Associations, Inc. and Minnesota 
TV Service Engineers Inc., Minneapo- 
lis. Truly a memorable day, and as one 
National Editor said, "I sincerely believe 
the conference will go down in history 
as the real dawning of a new day for 
Electronic Service as a business." 

FRSAP (Penna.) 
The August 21st meeting of FRSAP 

took place at the Hotel Harrisburg, in 
Harrisburg, Pa. Guests at the meeting 
were Mr. Hogan and Mr. Lowell of 
Continental Insurance Company, Mr. 
Parkinson and Mr. Miller of GE. Top- 
ics brought up at this meeting were 
group insurance, the impact of a certain 
company's advertisement of $1.00 radio 

this TV serviceman uses 3 

EXACT REPLACEMENT 

TRANSFORMERS 

3 
There are now 59 Stancor exact 
replacement flybacks covering 
all major TV set manufacturers 
and many private label brands. 
The latest units include 6 new 
Zenith replacements that give 
you 

71% ZENITH 
EXACT REPLACEMENT 

FLYBACK COVERAGE 
and 6 new General Electric 
replacements that give you 

79% G. E. 
EXACT REPLACEMENT 
FLYBACK COVERAGE 

You too can take life easy and have time to 
spare when you use Stancor exact replace- 
ments. No changing of circuits, no drilling 
of holes ... you just take out the defective 
unit and replace it with a Stancor Trans- 
former that exactly duplicates the original. 

FREEThe New Stancor TV Transformer 
Replacement Guide, listing accurate replacement 
data on almost 8500 TV models and chassis of 116 
manufacturers. If you haven't received your copy 
see your Stancor distributor or write Chicago 
Standard Transformer Corporation. 

CHICAGO STANDARD TRANSFORMER CORPORATION 

Export Sales: 
Robum Agencies, Inc. 
431 Greenwich Street 
New York 13, N. Y. 

3586 ELSTON AVENUE 
CHICAGO 18, ILLINOIS 
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HERE'S WHAT YOU GET 

O100 High Stability ERIE Disc 

or Tubular Ceramicons 

18 Popular Values 

Handy, Convenient 18 Section 
Plastic Storage Case 

Exceptional Value 

ORDER NOW 

From Your 
ERIE 

DISTRIBUTOR 

DISC and GP 
CERAMICON 

® 

HERE'S WHAT YOU SAVE 
REGULAR PRICE 

100 ERIE Disc or 
Tubular Ceramicons .... $15.00 
18 Section Plastic Case . 1.75 

Total Value $16.75 

YOU PAY $10.65 
YOU SAVE $ 6.10 

ERIE ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
mom Offices ERIE, PA. 

Fccrcries ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

test and rejuvenate 
your CRT's with the 

el I I I I iVÌSTE)R 
An unbeatable combination . . . a CRT tester and 

rejuvenator in one small, compact, featherweight, 
low-cost unit. Simple to operate with one -knob control, 

a large, easy -to -read 41/2 -inch meter and a neon tube 

short indicator. And it weighs less than 4 pounds! 

Cut operating costs by saving time and money on 

trade-in reconditioning and on -call CRT vitalizing. Re 

store normal CRT performance in 90% of cases! 

TESTING 

checks cathode beam current 

locates hot and cold inter -element shorts 

checks resistance leakages as high as 5 megohms 

checks gas content and loss of brightness 

Model 
RT -203 

1 -YEAR FACTORY 

SERVICE GUARANTEE 

REJUVENATING 
removes contamination from cathode surface Cathode activity is constantly metered 

corrects gassy (soft) picture tubes during the rejuvenation process, thereby 

restores and improves emission quality preventing permanent tube damage 

INSTRUMENT CORP. 

See your local jobber, or write TODAY: 

31-01 Linden Place, Dept. SD, Flushing 54, N. Y. 

repair charge and distributors who sell 
at retail to anyone. The Unity meeting 
at Indianapolis, Indiana to be held on 
October 9, 1955 was unanimously ap- 
proved. 

Radio-TV Technicians Association 
of Orange County, Calif. 

Ole Prez sends us a letter addressed 
to technicians in general in which he 
points up the evils of tube selling by 
super markets, chain drug stores, liquor 
stores and gas stations. He also points 
up the fact that distributors are general- 
ly on the side of servicemen in this new 
threat to the serviceman's pocket. A con- 
certed stand is being planned by RTTA 
to combat this situation. 

PRSMA (Phila., Pa.) 
PRSMA open meetings started Sep- 

tember 6, 1955 with Weston Electrical 
Instrument Corporation presenting Wil- 
liam R. Hartz, Chief Engineer of Test 
Equipment, speaking on "How to Save 
Time and Money in Aligning a Tele- 
vision Receiver." The place was Frank- 
lin Institute, 20th Street and the Park- 
way. 

Ít is planned by PRSMA to hold an 
open meeting the first Tuesday of each 
month at the Franklin Institute. An- 
nouncements of future meetings will be 
made soon. 

Radio & TV Association 
(Springfield, Ohio) 

The regular monthly meeting of the 
RTA Inc. was held Friday, September 
9th, at Carpenter Union's Hall, 240 
Ludlow Ave. The members resolved the 
adoption of the STANDARDS OF 
PRACTICE FOR TELEVISION AND 
RADIO REPAIR ADVERTISING, set 
up by the Chicago Better Business Bu- 
reau. These standards form a Code of 
Ethics, preventing misleading and bait 
advertising. 

Marvin Miller and Wade Campbell 
have been elected to represent the RTA 
at the national convention of Service 
Associations to be held in Indianapolis 
October 9th where the establishment of 
a nationwide Congress of Electronic 
Service Associations will be attempted. 

OSCILLOSCOPE 
[from page 12] 

observation of a horizontal line or 60 
cps for observation of a vertical field. 

In the sync section the various hori- 
zontal and vertical sync signals may be 
observed with enough sharpness and 
detail to enable the operator to pin- 
point circuit breakdowns. Naturally, 
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because of its limited frequency re- 
sponse sharp rectangular pulses con- 
taining very high frequency compon- 
ents will be somewhat rounded. How- 
ever, this will in no way hide troubles 
if they are present. 

On the high voltage side of the re- 
ceiver it becomes necessary to use a 

high voltage probe in conjunction with 
the CRT probe provided with the in- 
strument. In this manner the various 
waveshapes present in this portion of 
the receiver may also be observed. 

Circuit Analysis 
The circuit diagram of the Probe - 

scope Model PO -1 is shown in Fig. 1. 

The input from the probe is fed into the 
first half of VI which is a cathode fol- 
lower feeding the second half of V1, 
a triode amplifier. The vertical gain 
control R50 has a comparatively low 
resistance which in conjunction with 
C2 (5 uf) helps in maintaining a satis- 
factory frequency response. The output 
of this triode feeds V2, a high gain pen- 
tode which in turn provides a high 
gain signal to the vertical deflection 
plates of the CRT. 

A .Potter type multivibrator circuit 
in conjunction with V3 is used as the 
horizontal oscillator. The ganged ver- 
nier control compensates the oscillator 
tube for the various horizontal operating 
frequencies so that its amplitude re- 
mains constant. The output of this os- 
cillator is directly fed into the first half 
of V4, the output of which is cathode 
coupled into the second half of V4. A 
.1 uf condenser (C15) couples this am- 
plified horizontal sweep signal into the 
plates of the CRT. 

Two power supplies are used. One 
provides a positive potential of 330 
volts and the other a negative potential 
of -760 volts for a total of 1090 volts. 
The use of this high voltage reduces 
the required beam current and conse- 
quent possibility of tube burning. The 
net effect is a high intensity beam. 

Servicing of church, banquet hall 
and theater amplification systems is 
made easy with the use of the Probe - 
scope. Waveforms can be picked up 
from the output of a crystal pickup or 
microphone and traced right through 
to vhe speaker output. Hum and dis- 
tortion troubles normally difficult to 
find are easily traced. 

Additional use for the Probescope 
will be found in servicing of mobile 
equipment. Receivers and transmitters 
in boats and cars are usually difficult to 
remove and when brought into the 
shop, power for 12 volt and 24 volt 
equipment is not always available. A 
Vibrapack power supply separately 
packaged is available to operate the 
Probescope at these voltages and serv- 
icing of mobile equipment can be made 
without removing the equipment. 

Screw Drivers 

Pliers 

New 
VACO Catalog 

Nothing else like it! 
40 pages -4 colors. Heavily 

illustrated with photos, 
charts and tables. You'll want 

a copy, order on 
your letterhead today. 

Q 

America's 
Finest 

Line . , 

Nut Drivers 

Wood Chisels 

Professional Quality... 
Unconditionally Guaranteed 

No matter what VACO tool you buy, 
you always get the best in design, 
materials and workmanship. Get the 
finest ... get VACO! 

VACO PRODUCTS COMPANY, 317 E. Ontario St., Chicago 11, III. 
In Canada: Vaco -Lynn Products, Ltd. 

THE NEW PROBE -SCOPE 
The smallest Oscilloscope on the 
market with a Cathode Ray Tube 

incorporated into a probe. 
For quick trouble -shooting and 

wave -form analysis. 
Territories open for Jobbers and Manufacturers' 

Representatives. 

Model 
PO.1 

t 77.95 
F.O.B. N. Y. C. 
Write far new 

catalog. 
Patent Pending. 

@PROBESCOPE Cr 44-05 30th Ave., Long Island City 3, N. Y. 
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CONVERGENCE [frOm page 32] 

FREE 

news of 
the month 
Cornell-Dubilier's "THE CAPACITOR" iS 
keeping over 100,000 readers abreast 
of the latest electronic techniques and 
practices. Condensed, meaty -reading 
articles that will make your job easier 
and your service better. FREE -12 times 
a year-mailed right to your home. 
Join C -D readers' club-a subscrip- 
tion is yours FREE for the asking. 

A service of 

CORNELL-DUBILIER 
world's largest manufacturers of capacitors 

r 

GET ON THE LIST 
FOR CORNELL-pUBILIER'S 

"CAPACITOR"- YOURS 

FREE 

Editor-"The Capacitor" 
CORNELL-OUBILIER ELECTRIC CORP. 

Dept. RST-105, South Plainfield, N. J. 

_Yes Sir! Put me clown for a FREE 
Subscription to Cornell-Dubilier's 
"THE CAPACITOR" 

name 
please print 

address (home) 

city zone state 
my occupation or 
Job title is 

TILTED BEAM ---- 

BLUE CONVERGENCE 

CENTER -TAPPED BLUE 
i 

YOKE 

VERT. TILT CONTROL 

s /1/V 1 

R4 

\CENTER -TAPPED 
VERTICAL 

SAWTOOTH SOURCE 

No.2 

No. 1 

A 
L3 

c^--')> L4 L2 

L1 

CENTER -TAPPED BLUE 
HOR. TILT CONTROL 

\ 
BLUE HOR. 

/TILT COIL 

No.2 
No. 1 

BLUE VERT. PAR. 

BLUE NOR. PAR. 

R3 

CENTER -TAPPED/ 
HORIZONTAL 

SAWTOOTH SOURCE 

Fig. 10-Simplified circuit illustrating how Blue Horizontal and Vertical Tilt 
currents are obtained. 

field, and will result in a beam trace 
which is a vertical line displaced by 
a distance Y' from the vertical center 
line. Notice that the green dots are 
directed upward in an approximate 
"Ten O'clock" direction except for the 
extreme ends where the directions are 
reversed. The locations of the green dots 
after dynamic convergence will, under 
ideal conditions, correspond to the loca- 
tions of the vertical green dots in Fig. 2. 

Red Vertical Parabola 
Correction of the red vertical trace 

involves pushing the belly of the red 
beam trace from left to right as shown 
in Fig. 9. The same reasoning used in 
the green vertical trace, when applied 
to the red vertical trace, indicates that 
the new vertical line of red dots will 
be displaced from the center vertical 
line by a distance Z'. This new vertical 
line corresponds to the vertical line 
of red dots in Fig. 2. Notice that the 
movement of the red dots is now in the 
approximate "Two O'clock" direction 

except for the extreme ends where 
the directions are reversed. 

At this point it might be observed 
that the reversal of direction of the 
corrective fields at the extreme ends 
of the beams has been a common char- 
acteristic of the corrective dynamic con- 
vergence fields for all of the guns, both 
horizontal and vertical. Close examina- 
tion of the end results, which are 
straight line traces, reveals that unless 
this reversal of direction were included 
in the corrective field it would be im- 
possible to obtain straight lines at the 
beam extremities. Electrically, this re- 
versal is merely the effect of the correct- 
ing field waveform as it passes through 
zero and reverses phase. 

Tilt 
Due to production tolerances in color 

tubes, seldom if ever do the beam traces 
take the exact patterns indicated in Fig. 
1. after Center Static Convergence, or 
Fig. 2 after dynamic convergence. This 
is particularly true of the extremities 

CENTER OF BEAM 
ORIGINAL POSITION ,/ OF BEAM BEAM IN 

ZERO TILT POSITION 

Y 

Y Y 

(A) APPLICATION OF SAWTOOTH CURRENT TO TILT COIL 
SWINGS BLUE BEAM AS SHOWN 

CENTER OF BEAM, 

Y 

Y 

BLUE BEAM TggCE 

BLUE 
BEAM 

TRACE 

ZERO TILT 

TILTED BEAM -ORIGINAL POSITION OF BEAM 

(B) REVERSING DIRECTION OF SAWTOOTH CURRENT 
SWINGS BLUE BEAM IN OPPOSITE DIRECTION 

Fig. I l-Motion of blue beam trace under influence of saw -tooth voltage 
applied to convergence coils. 
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B_ 

n 

B 

PIVOT POINT 

(A) 
GREEN HORIZONTAL TILT 

PIVOT POINT 

(B) 
RED HORIZONTAL TILT 

-A' 

ZERO TILT LINE 

\ Corresponds in tilt 
` control arm' set at 

the midpoint 

Br of the 
control. 

, 
Br 

ZERO TILT 

LINE 

Fig. 12-Effect of horizontal tilt voltages on green and red horizontal beam 
traces. Solid lines indicate rotation of controls in one direction, and dashed 

lines indicate rotation in other direction. 

of beams where the deviation from the 
ideal is considerable. It will be found 
that these deviations are not symmetri- 
cal; that is, the dots on one side may 
have to be moved in either direction 
more than the dots on the other side. 
For this reason it becomes necessary to 
introduce additional fields which will 
provide more flexible control of the 
convergence adjustments at these ex- 
tremities. 

Such additional fields are obtained 

in fact...the one 
truly miniaturized clip 
in this age of miniatu- 

rization! The new 

1V11 1111- GATO R 
Illustrated 

Separate skin- tight vinyl 
plastisol insulator covers 
right down to the nose. 
Will not tear. Slotted "lip 
action" tip permits full 
jaw opening without 
baring" teeth. 

Steel (cadmium plated) 
or solid copper. I -I/16' 
long, Jaws open 3/16". 
Solder connection.Clinch- 
ing ears for cord strain 
relief. For No. 20 or 
smaller wire. 

Simply stated in Electronic terms, it's 

(Mini-gator Alligator .. Transistor Tube) 

SIMPLIFIES TESTING OF ALL MINIATURIZED AND 
SUB -MINIATURIZED EQUIPMENT. 

Provides the quick convenience of a test clip 
in spots that are otherwise inaccessible. 

FREES THE HAND THAT HELD THE PROD! 

WRITE TO FACTORY FOR 

mtatieteicca°e, 
FREE SAMPLES! 

i 568Y E. 3Ist STREET 
CLEVELAND 14, OHIO 

by adding sawtooth currents to separate 
convergence coils mounted on the con- 
vergence yoke. For the present we will 
consider that the various convergence 
currents are fed through separate coils. 
In practice it is possible to combine 
these currents on a single coil and there- 
by obtain net identical results. 

It is necessary that these sawtooth 
currents be adjustable for control of 
amplitude as well as reversible in phase. 
This type of adjustment is indicated in 
Fig. 10. Thus, six additional currents 
are made to flow in the coils of the 
convergence assembly, three for the 
horizontal and three for the vertical 
coils. The fields produced as a result 
of these currents are called Tilt Fields, 
and their intensity and direction of 
flow are controlled by Tilt Controls. 
The tilt voltages producing these saw - 
tooth currents may be applied to the 
convergence assembly from appropriate 
sources in the manner shown in Fig. 10. 

Blue Horizontal Tilt 
Referring to Fig. 11 we observe that 

the blue horizontal beam in the zero 
tilt position may be rotated in either 
direction around the center of the 
screen as a pivot. The direction of ro- 
tation depends upon the phase of the 
sawtooth current flow in L3, this phase 
being determined by the position of 
the center arm of the Tilt Control with 
reference to the center tap of the con- 
trol. Thus, a wide range of blue dot 
positioning in a vertical direction may 
be effected by means of the Blue Tilt 
Control. 

Recalling that the Blue Horizontal 
Parabola adjustment provides consider- 
able motion of the beam at the center 
and little near the extremities, the com- 
bination of both parabola and tilt pro- 
vides us with enough control of the 
blue horizontal beam to effect satis- 
factory, if not exact, convergence of 

Stock - Display - Sell 

KRYLD N 
AEROSOL 

Protective Coatings 
... the brand with demand 

coast -to -coast 

4 STAL CLEAR 
CRYLIC SPRAY 

Ac 

sling 
for telesiovisionel edric electronic 

use 

... preferred by 
Servicemen Everywhere 

"Krylon-izing" is standard procedure for 
TV servicemen . dries in a few minutes 
to form a hard, waterproof coating that 
seals and lasts. Resists climatic conditions, 
prevents many causes of picture fading 
and high -voltage section losses. 

Krylon Dulling Spray 
ENDS GLARE IN TV STUDIO 

. covers in seconds with fine dull spray 
that subdues bothersome highlights, simp- 
lifies lighting and arranging problems. 
I)ries in a very few minutes. Easily re- 
moved by simply wiping. Available in 12 - 
oz. only ($1.95 list) 

Krylon Spray Enamels 
IN 15 BEAUTIFUL COLORS 
. just push the button and spray --for 

those tedious, hard -to -get -at jobs and 
touch-up use. No paint to mix or mess to 
clean up. Handy for TV service use and 
touch-up . or 1001 uses around the 
home-inside or outside. Available in 6 -oz. 
(.98 list) and 12 oz. ($1.69 list) 

KRYLON-America's Fastest Selling 

Spray Enamels 

featured in stores, coast to coast 
nationally advertised and publicized 
attractive, point -of -sale merchandising 
minimum investment-maximum profits 

Contact Your Jobber or Write 

KRYLON, Inc. 
NORRISTOWN, PA. 
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NEW DUAL SECTION ELECTROLYTIC CAPACITORS HER- 

METICALLY SEALED IN ALUMINUM TUBES WITH COM- 

PLETELY FLEXIBLE INSULATED LEADS. By riveting the leads 

directly to the condenser and disc, Planet has eliminated 

the use of rigid terminal risers ordinarily used on this type 

construction. This allows Planet Type IL capacitors to fit 

into a smaller space and eliminates the possibility of lead 

breakage. 

"ENGINEERED FOR QUALITY" 
GUARANTEED FOR ONE YEAR 

PLANET SALES CORPORATION 
225 BELLEVILLE AVENUE 

BLOOMFIELD, N. J. 

Write for Catalog 200-Lists Specifications on Stock Items 

Yes, they're 

SUPEREAMERS! 
Just what you've wanted! 

SUPER size! 

... ream '8" to 3e" 

SUPER tough . . . 

rust resistant 

CHROME FINISH! 

No. 38 fixed in full-size XCELITE 

handle $2.15 
List, less your discount 

No. 99-38 to fit the big 99-1 handle 
in your versatile 99PR nut driver -screw- 
driver kit (there's a pocket to hold it!) 

$1.85 
List, less your discount 

ASK YOUR JOBBER TODAY! 

XCELITE, INCORPORATED 
Dept. R 

Orchard Park 
New York 

NON-MAGNETIC 
STAINLESS STEEL TIP & LUCITE BODY 

TV ALIGNMENT TOOL KIT 
Complete Set 
in Container 

.50 

Send Checks or Money Orders Only 
No C.O.D. Orders Accepted. 

TELE-SCOPIC PRODUCTS. INC. 
215 W. 33rd St. New York 1, N. Y. 

CHASSIS HOLDERS 

NO MORE 
CUT FINGERS 

1 

NO MORE 
ACHING BACKS 

PER PAIR 
SERVICEMAN'S 

NET 
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this beam with the others. 

Green and Red Horizontal Tilt 
The effects of the green and red 

horizontal sawtooth tilt fields on the 
green and red horizontal traces are 
shown individually in Fig. 12. In (A) 
we observe the effect of the Tilt Con- 
trol on the green horizontal beam. No- 
tice that when the arm of the tilt control 
is set at the midpoint of the control 
the applied tilt field is zero. Again, as 

Ask For Sprague By \/ Catalog Number 
Know what you're getting ... 
get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C-610. Write 
Sprague Products Company, 
71 Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST CAPACITOR MANUFACTURER 

WE SPECIALIZE 
In condensers, resistors, tubes, 
yokes, and other components at 
greatly reduced wholesale prices. 
Write us for your immediate needs 

or requirements. 

HARRY KRANTZ COMPANY 
88 West Broadway 

New York, New York 

in the previous field patterns, the ar- 
rows shown indicate the amplitude and 
direction of the corrective convergence 
field. In this case this field is contrib- 
uted by the sawtooth tilt current in 
the green horizontal tilt coil. Solid 
arrows indicate the field forces set up 
with the tilt control arm in one direc- 
tion with respect to the midpoint of 
the control. Dashed arrows indicate 
opposite field forces set up by the con- 
trol arm being in the opposite direction. 
Notice that one half of a line of green 
dots have forces acting on them in one 
direction (10 O'clock) and the other 
half forces acting on them in an op- 
posite direction (4 O'clock). Thus, the 
complete line of green dots takes 
different positions between A -A' and 
B -B' as it rotates around the central 
pivot point. 

The red horizontal tilt field is shown 
in Fig. 12 (B). The same principles 
applying to the green horizontal field 
applies to the red field except that now 
the forces are in directions correspond- 
ing to "Two O'clock" and "Eight 
O'clock." Different settings of the tilt 
control rotate the red beam around the 
pivot point between positions A -A' and 
B -B'. 

Blue Vertical Tilt 
The application of a vertical voltage 

that produces a sawtooth current in a 
coil such as L4 in Fig. 10 results in 
vertical non -linearity of the blue vertical 
beam trace. The reason for this is that 
the motion that can be imparted to the 
blue beam by the static or dynamic 
fields produced by the convergence 
assembly is strictly vertical. Inasmuch 
as the corrective dynamic voltage may 
be applied at opposite phases depending 
on the position of the blue vertical 
tilt control, the dots may be either 
pulled together or spread apart. Thus, 
an initial condition is shown in Fig. 
13A where the blue vertical dots are 
equally spaced. The effect of the Blue 
Tilt Control is shown in (B) and (C) 
where the extreme dots are either 
moved together or apart depending 
upon which side of center the potentio- 
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ONE Generator covers 150 kc-435 mc! 

WORLD'S BEST GENERATOR BUY! 

scent anatoe 

New! FICO SIGNAL GENERATOR #324 
KIT $26.95 Wired $39.95 

6 fundamental bands: 150-400 kc, 400-1200 kc, 1.2.3.5! 

mc, 3.5.11 mc, 11-37 mc, 37-145 mc, 1 harmonic band'. 

111-435 mc. Covers AM, FM, TV, & Amateur freqs. 

±1.5% frequency accuracy; 6:1 vernier tuning knob & 

excellent spread at most important alignment frequencies. 

Etched tuning dial, plexiglass windows, edge -lit hairlines.' 

Variable depth of int. mod. 0-50% by 400 cps Colpitts osc. 

Variable gain ext. mod. ampi.; only 3.0 v for 30% mod. 

Colpitts RF oscillator plate -modulated by cathode follower. 

Turret -mounted, slug -tuned coils. 

Fine & Coarse (3 -step) RF attenuators; 50 -ohm output I. 

RF output 100,000 uv; AF output to 10 v. 

In stock at local parts distributors coast to coast. 
Write for free Catalog DG -10 

Prices 5% higher 

on West Coast 

84 Withers Street Brooklyn 11, N.Y. © 5 

Servicemen everywhere are saying... 

1 MOST VALUABLE TV SERVICE 

I INSTRUMENT EVER MADE! 

$181 in INSTRUMENTATION 

for only 
95 

COMPLETELY CHECKS: 

E- Flybacks and Yokes 

F Selenium Rectifiers 
F Continuity 
F Condensers 
4- Picture Tubes 
F Series Filament Tubes - for Newest TV Sets 

F- Reactivates Pic. Tubes 

TV COMPONENT TESTER 

by TRANSVISION 

SOLD ONO THRU 

SELECTED 

DISTRIBUTORS 

Write for 
the nome 
of the one 

in your 
area. 

TRANSVISION INC 

NEW ROCHELLE. N. Y. 

DISTRIBUTORS: 
Some areas still available. 

Write, wire, phone 

for complete program. 

TRANSVISION, INC., NEW ROCHELLE, N.Y. SD -10 

CI Rush nome of your nearest Distributor 

Q Send TV Component Testers. Enclosed 

Cnd S deposit; balance C.O.D. 

N me 

Address 

City St te 

o 

o 

o 

o z 

o 0 

o 

o 1I 

o 

ó 

(A) (B) (C) 

Fig. I3-Effect of vertical tilt field on 
blue trace. (A) Assumed initial direc- 
tion of blue vertical dots to illustrate 
effect of vertical tilt control. (B) Effect 
of rotation of Tilt Control on one 
side of center -tap of control. (C) Ef- 
fect of rotation of Tilt Control on 
other side of center -tap of control. 

meter arm is placed. 
Observe that in (B) and (C) the 

greatest effect of the corrective field 
on the beam is at the ends of the beam 
and that there is no effect at the center. 

Green and Red Vertical Tilt 
The production of green and red 

vertical sawtooth currents in the respec- 
tive green and red tilt coils of the con- 
vergence assembly results in green and 

10 O'clock 2 O'clock \Y 

/ 

''/4 4 O'clock ir 
8Oclock \-- / \r 

\ 

GREEN 
VERT TILT 

/ 1Y 

r \\ 

RED 
VERT TILT 

Fig. I4-Effect of vertical tilt voltages 
on green and red vertical beam 
traces. Solid lines indicate rotation of 
tilt controls on one side of center -tap 
of control. Dashed lines indicate rota- 
tion of tilt control on other side of the 

center tap. 

ANR RAaM 
LUBRICANT 

itbA CL[ANrA 

Joe 
Serviceman 

says: 

"You can't get somethin' 
for nothin', especially 
Quality and Reliability" 

QUIETROLE 
TRADE MARK REG. U.S. PAT. Off. 

the original lubricant 
and cleaner for quiet- 
ing noisy controls and 
switches, costs little 
more than the cheapest 
imitations, but the name 
assures you are getting 
the best. 
INSIST ON QUIETROLE 

THE CHOICE OF BETTER 
SERVICE DEALERS 
"EVERYWHERE" 

manufactured by 

QUIETROLE 
COMPANY 

Spartanburg, South Carolina 
In Canada. Active Radio & TV Distributors, 

58 Snadina Ave., Toronto 28, Ontario 

DON'T JUST 

SAY CAPACITORS 
Ask For Sprague By 

Catalog Number 
Know what you're getting .. . 

get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C-610. 
Write Sprague Products Com- 
pany, 71 Marshall Street, 
North Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

MOVING? 
Please 
Mail Us 
Your Change 
of Address 
Today 
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AMERICAN TELEVISION & 
RADIO CO. ST. PAUL, MINN. 

introduces the n ew 

UNSURPASSED 
IN BEAUTY 

UNEQUALLED 
IN PERFORMANCE 

UNMATCHED IN 
QUALITY 

CONSTRUCTION 

ex cl ìj sj ve 
} 

profitable 
dealesj 

franchises 
now availabl 

WRITE TODAY FOR COLORFUL 
BROCHURE SHOWING THE 

NEW LINE OF ATR TV SETS 

ALSO MANUFACTURERS OF DC -AC INVERTERS, 
"A" BATTERY ELIMINATORS, AUTO RADIO VIBRATORS 

AMERICAN TELEVISION 8 RADIO CO. 

Quafaly PTaducts Su«e 793f 
SAINT PAUL 7, MINNESOTA-U.S.A. 

red vertical tilt fields as shown in Fig. 
14. The production of the tilt fields 
in the red and green guns is the same 
as that in the blue gun except that the 
direction of the fields are at the discreet 
angles that are characteristic of the 
motions of the green and blue dots. 
These angles are indicated in the figure. 

Conclusion 
The wide range of field control pro- 

vided by the corrective parabolic and 
tilt fields provides us with whatever 
adjustments we require to effect dy- 
namic convergence, and should enable 
us to obtain the dot pattern illustrated 
in Fig. 2. From this point the magnetic 
converging controls are utilized to effect 
Static Convergence. 

AUTO RADIO 
[jio:Iì page 10] 

door opener is around 50 feet. This is 
done to prevent closing or opening the 
door with a pet or child in a position 
where injury might be possible. If the 
transmitter unit is operated out of sight 
of the garage door accidents could very 
easily occur. 

Use of this type of equipment re- 
quires the transmitter be registered with 
an FCC form 505. A class C Citizens 
Radio license is issued for type of 
radio gear. For further information the 
FCC's "Rules and Regulations Govern- 
ing the Citizens Radio Service" is ob- 
tainable through the Superintendent of 
Documents, Government Printing Of- 
fice, Washington 25, D. C. for 10 
cents. 

From the above overall picture of 
mobile electronics it is hoped that help- 
ful suggestions has been brought to the 
attention of service companies who 
upon occasion have commented about 
the inactivity of TV servicemen at cer- 
tain periods of the year. 

WORK BENCH 
[from page 21] 

looked and when this condenser was 
bridged, the trouble disappeared. C253, 
was therefore replaced with a new 50 µ f 
filter and the receiver now functioned 
normally. 

Referring to the diagram, it can be 
seen that the vertical integrating net- 
work is tied to the -50 volt buss. Thus 
a leaky C253 would allow ac into the 
vertical sync circuits causing the vertical 
jitter. It can also be seen that the hori- 
zontal oscillator, 6SN7, and the hori- 
zontal deflection amplifier, 6BG6, are 
both tied to the -50 volt buss at their 
cathodes. AC entering the horizontal 
circuits modulates the saw -tooth so as 
to cause the left side to appear darker. Iñ1fYPoiA11il'iYIfraTIí11Wi NicltiiilBrlr/inhì 
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/ Only the 5 TOP-QUALITY brands of 

STANDARD 
BRAND TUBES 

AT SENSIBLE PRICES! 
Only NEW first quality factory fresh tube stock. Each 
tube carries a dual guarantee. Standard factory 
RTMA guarantee and Barry's own guarantee of posi- 
tive customer satisfaction. 

Individually boxed 1st quality only 
Latest dating No private brands No rejects 

No rebrands or rewashed bargains 

FREE!Newest handy air -mail order form 
printed in carbon snap -out sets for 

your ordering convenience. Write for free copy. 
Lists ALL popular TV & radio types. 
Makes mail -ordering a real pleasure. 
All 525.00 orders (with remittance) postpaid 

TYPE EACH 
0Z4 .50 
IAX2 1.00 
1B3GT .90 
IH5GT .75 
I L4 .85 
1L6 1.10 
I LA4 1.00 
ILA6 1.00 
LB4 1.00 

1 LC5 1.00 
I LC6 1.00 
ILD5 1.00 
ILE3 1.00 
ILG5 1.00 
ILH4 1.00 
ILN5 1.00 
IN5GT .90 
IQ5GT 1.15 
1R4 . _ _ 1.00 
1R5 _..... _._ .85 
1 S4 .90 
IS5 .70 
1T4 .80 
IT5GT 1.05 
1U4 .75 
IU5 706BN6 1.15 IV .95 36Q6GTA .. 1.20 

1X28 .90 38Q7Á 1.20 

2AF4A 1.40 3BX7GT 1.25 
38Y5G 1.30 

2X21 
1.00.0 6627 1.25 

3A3 1.10 fiC4 .50 
a 3A4 .55C5 .80 
3CB5 4.50 

.65 3A5 .65 6CB6 .70 3AL5 
AÚ6 .606CF6G 1.9012627 1.00 3Á76 .60 3C66 .85 12CU6 1.40 38C5 .80 CL6 1.15 12SA7GT .... .65 38N6 .._.__. 1.05 3CM6 .85 I2SC7 .80 3876 .75 6CB6 .70 12517 .70 3C66 .80 6CU6 1.40 12SK7GT ... .65 3CF6 .20 3DC6 .95 12SL7GT .... 1.00 

3 1.20 
3F5 .85 I2SN7GTA.. .80 34044.00 3F6G .80 12SQ7GT.... .60 3SSGT 1.00 
1H6 .50 12V6GT .75 

3S4374 .95 .85614 3.95 12W6GT .90 

46 Q7A 1.30 315 .50 14A4 1.00 

4827 1.85 616 ,75 14A5 1.50 

5A M8 1.05 3J7 .95 14A7 .85 
5AN8 1.10 6K6GT .80 '4AF7 1.00 

5AQ5 .75 6K7 .80 1486 .85 

5AS8 1.10 6K8 1.20 1407 1.00 
5AT8 1.10 3L6GA 1.30 14E6 1.20 
5AY8 1.15 3L6M 1.50 14E7 1.30 
5A W4 1.15 6N7 1.15 I4F7 1.00 
5AZ4 .60 347 .95 14F8 1.30 

516 .90 6S4 .65 14H7 1.00 
5T4 1.75 6S8GT 1.10 14N7 1.00 
5U4G .60 6SA7GT .65 1407 .95 
5U4GB .70 3SC7 .75 I4R7 1.30 
5U8 1.10 3S F 5 .75 1457 1.25 
5V4G .95 3SF7 .90 14W 7 1.35 
5V6GT .70 6SG7 .75 19BG6G 2.00 
5W4GT .70 6SH7 .80 1978 1.20 
5X4G .80 6S17M .70 25AV5GT .... 1.30 
5X8 ........... 1.05 6SK7GT .65 25AX4GT .. 1.10 
5Y3GT .45 6SL7GT .80 25BK5 ... 1.00 
5Y4G .65 6SN7GTA/B .80 256Q6GTB.. 1.35 
5Z3 .80 6SQ7GT .60 25CD6GA ._. 1.75 
5Z4 1.25 6SR7 .70 25CU6 1.35 
6A8 1.00 678 1.05 25L6GT .65 
6AB4 .65 3U8 1.00 25W4GT .75 
6AC5G7 1.15 373A 1.30 2525 .70 
6AC7 1.10 6V6GT .65 25Z6GT .65 
6AD7G 1.45 676M 1.30 35A5 .70 
6A F4 1.30 3W4GT .60 35B5 .70 
6AF6G 1.20 6W6GT .80 35C5 .70 
6AG5 .75 3X4 .50 35L6GT .65 
6ÁG7 1.10 GX5GT .50 35W4 .45 
6AH4GT .. .85 6X8 .95 3574 .70 
6AH6V 1.00 676G .95 3525 .45 
6A15 1.75 7A5 .95 41 .75 
6A K5 .75 7A6 .80 42 .75 
6A K6 .80 7A7 .00 43 .80 
6A L5 .60 7A8 .80 30A5 .70 
6AL7GT 1.40 7AG7 1.00 5065 .70 
6AM4 1.55 7AH7 1.00 5005 .70 
6AMB 1.15 .B4 .80 50L6GT .65 
6AN4 1.50 7135 .70 50X6GT .90 
6AN5 3.50 7B6 .75 507 6G .80 
6AN8 1.20 787 ............. .80 50Y7GT .80 
6AQ5 .70 788 .90 70L7GT 1.55 
6AQ6 .60 7C5 .80 80 .65 
6AQ7GT 1.20 7C6 .70 I17L7GT .... 2.50 
6AR5 ......,... .75 7C7 .85 I I7N P7 ... 1.95 
6AS5 .75 7E7 1.20 11723 .70 
6AS6 2.25 7F7 .90 117Z4GT .... 1.15 
6AS8 1.20 7F8 1.20 I I7Z6GT .... 1.00 

You may include in your order types not listed. \\'e 
stock over 2000 types including Diodes. Transistors, 
transmitting and Special Purpose ypes. 
CASH PAID for excess tube inventories. Must be 
new, boxed and clean. WRITE! 
TERMS: 25% with order, halanee C.O.D. All mer- 
chandise guaranteed. B.O.B., N.Y.C. 

BARRY EELECTROONICS CORP. 

` 512 Broadway, N. Y. 12. N. Y. ` WAlker 5-7000 / 

TYPE EACHTYPE EACH 
6AT6 .55 7G7 1.15 
6AT8 1.10 7H7 .75 
oAU4GT 1.00717 1.35 
6AU5GT I.107K7 1.20 
6AU6 .60 7L7 1.15 
iAU7 .90 7N7 .95 
6AV5GT 1.20707 1.00 
6ÁV6 .55 7H7 1.30 
6AX4GT .... .85 7V7 1.30 
3AX5GT .... .75 7W7 1.30 
6BA6 .65 7X7 1.00 
6BA7 .90 7Y4 .70 
seca 1.60 7Z4 .70 
68C5 .70 12A4 ... .85 
3BC7 1.25 12A L5 .70 
6605 1.40 12AQ5 .75 
6BD6 .75 12AT6 .55 
48E6 .70 12AT7 .95 
6BF5 .......... .85 12AU6 .60 
ôBF6 .70 12AU7 .80 
AUG 1.80 12AV6 .55 
6BH6 .80 12AV7 1.00 
3616 .70 12AW6 1.00 
3BK5 .90 12AX4GT .. .90 
3BK7A 1.10 12AX7 .80 
3BL7GT 1.15 12AY7 1.75 

12AZ7 .90 
12B4A .85 
12BA6 .65 
12BA7 .95 
12PD6 .75 
12BE6 .70 
12BF6 .65 
12BH7A .95 
I2BK5 1.00 
12BQ6GTB 1.40 
126Y7A .95 

Advertising Index 

American Television & Radio Co._ 55 

Barry Electronics 56 

Belden Manufacturing Co.. Cover 3 

Bussmann Mfg. Company 14 

Centre lab .. 45 

Channel Master Corp. 7 

Chicago Standard Transf. Corp 47 

Clarostat Mfg. Co., Inc 21 

Columbia Wire & Supply Co 55 

Cornell-Dubilier Elec. Corp. 50 

Delco Radio 
Div. of General Motors Corp 13 

Eby Sales Co. of N. Y 56 

EICO 54 

Electric Soldering Iron Co. 46 

Erie Resistor Corp 48 

Finney Company, The I I 

Hycon Manufacturing Co ... 2 

Jensen Industries, Inc 56 

JFD Manufacturing Co...__ 3 

Krantz, Harry, Company 53 

Krylon, Inc. 51 

Merit Coil & Transformer Company 17 

Mueller Electric Company ..51 

Ohmite Mfg. Company 42 

Planet Sales Corporation 52 

Precisions Apparatus Co., Inc. 39 

Probescope Co. _ 49 

Quietrole Company 54 

Radiart Corporation Cover 2 

Radio Merchandise Sales, Inc. 27 

Raytheon Manufacturing Co 8 

RCA Tube Dept Cover 4 

Rider, John F., Publisher 53 

Sams, Howard W. & Company 18 

Sonotone Corporation 43 

Sprague Products Company 53, 54, 56 

Taco 31 

Tele-Scopic Products 52 

Tele -Test Instrument Corp. 48 

Telrex, Inc. 5 

Transvision, Inc 41, 54 
Tung -Sol Electric Inc 24, 25 

Vaco Products Co 49 

Weston Elec. Instrument Corp. 15 

Xcelite, Inc.. 52 

DON'T 
JUST SAY 

CAPACITORS 

Ask For 

Sprague 
By Catalog 

Number 

Know what you're getting ... 
get exactly what you want. 
Don't be vague . . . insist on 
Sprague. Use complete radio - 
TV service catalog C-610. Write 
Sprague Products Company, 
71 Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

MODEL 
S E L - 1 

NEW 
SELENIUM 

TESTER 
65 MA 

600 MA 

ONLY 

$12.95 NET 

The SEL -1 Serer, 
pm tester is SUP. 

lied corn p le'e 
with oll operate, 
nstructiens. Oper- 

ates on ony l'Sv 
A.C. line. 

SELENIUM TESTER MODEL SEL -1 

The EBY selenium tester Model SEL -1 is a 

compact instrument designed to furnish tests 
for most Radio and Television types of rec- 
tifiers The SEL -1 tester affords quality tests 
on all types of rectifiers from 65 ma. to 

600 ma. under actual operating loads. 
Rectifiers tested with this instrument are test- 
ed at their specified current rating. The 

tester incorporates a variable current suppll 
for all types of rectifiers. 
A neon type indicator is used to ascertain 

the quality of all types of rectifiers. 

SALES CO. of N.Y. 
130 LAFAYETTE STREET 
NEW YORK CITY 13, N. Y. 

"Oh, Honey. Relax. He's 
obviously overjoyed about 
our JENSEN NEEDLE." 
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Symbol 
No. 

C101 143223-14 
C103 113223-14 
C103 158215-35 
C104 156201-5 
C105 144675-30 
CI04 156201-5 
C107 137499-45 

C108 144675-30 
C109 137727-135 
C110 137499-60 

C111 39478-47 
CHI 137727-135 
C113 157906-I 
C114 137727-103 
C115 137727-126 
C116 137727-133 
C117 39478-47 
C118 144875-30 
C119 39478-41 
C120 39178-41 
C121 137727-126 
C122 141675-2 
C123 39478-41 
C124 144675-2 
C125 137727-43 
C126 158115-17 
C127 39001-80 
C128 39001-90 
CI29 159383-1 
CI30 39001-17 
C131 157812-1 
CI32A 159495-1 
C132B 
CI33 144675-30 
C134 39478-76 
C135 157906-1 
CI36 158115-34 
C137 137499-59 

C138 159319-1 
C139 158557-1 

C1104 159318-1 
C140B 
CI40C 
`1404 159520-1 
1408 

C140C 
C140D 
C141 137727-61 
C142 157870-1 
C143 39001-17 
CI44 157810-1 
C145 39001-80 
C146 137717-126 
C147 137199-58 
C148 148813-2 
C149 137499-57 
C150 144675-33 
C151 39001-87 
C152 158215-33 
C153 159439-1 
C154 158215-3 

C155 144675-30 
C156 144675-30 
C157 144675-30 
C158 144875-32 
C159 144675-30 
C180 157810-1 
C161 144875-2 
C161 159316-1 
C163 158215-25 
C184 39478-41 
CI72 158115-35 
C173 157810-1 
C174 1579064 
C175 144675-30 
CI76 144675-30 
C177 144875-30 
C179 143223-14 
C180 143213-14 
C181 144675-30 
C182 144675.30 
C183 158215-4 
C190 159519-1 
R101 39374-57 
RI01 39374-57 
R103 39374.17 
R103 39374-25 
0104 39374-41 
5105 39374-27 
R106 39374-9 
R107 39374-41 
R108 39374-45 
R109 39374-15 
RI10 39374-25 
Rill 39374-10 
R111 39374-15 
R113 39374-43 
R114 39374-15 
RIIS 39374-89 
R114 30374-25 
R117 39374-59 
RllB 39374-26 
R119 39374-61 
R120 157804-1 
R121 39371-104 
R111 39374-319 
R123 3937424 
Ru4 156911-9 
Rt25 39374-36 
RI76 157801-1 
R127 39374-49 
R128 159037-1 
R129 39374-35 
RI30 3937415 
R131 39374-40 
R132 157955-I 
R133 39374-112 
RISI 39374-I1 
0135 157803-1 
0135 39374-51 
R137 39374-58 
R138 3937461 
R139 39374-41 
R140 39374-35 
R141 39374-33 
R141 39374-35 

PARTS LIST 

Descnpuon 

Capacitor, 470 mml., I kv., Mica (Chassts 457 only) 
Capacitor, 470 mml., I kv., Mica (Chassis 467 only) 
Capacitor, 150 mml., 10%, 68750, 500 v., Disc Ceramic 
Capacitor, 750 mmf., 500 v., D130 Ceramic 
Capacitor, 1500 mml., 500 se, Disc Ceramic 
Capacitor, 750 mml., 500 v., Dim Ceramic 
Capacitor, 30 mml., 5%, NP100, Silver Mica 

(Part of 1.103) 
Capacitor, 1500 mmf., 500 v., Dim Ceramic 
Capacitor, IO mmi., 10%, N080, 500 v., Ceramic 
Capacitor, 47 mmf.. 5%, 682100, Solver Mica 

(Part of 1.101) 
Capacitor, 0.1 mfd., 800 v., Molded Paper 
Capacitor, 10 mmf., 10%, N080, 500 v., Ceramic 
Capacitor, 0.1 mid., 150 v., Paper 
Capacitor, 5 moat., 10%, N030, 500 v., Ceramic 
Capacitor, 33 mmf., 10%, 88090, 500 v., Ceramic 
Capacitor, 68 mml., 10%, NO80, 500 v.. Ceramic 
Capacitor, 0.1 mid., 600 v., Molded Paper 
Capacitor, 1500 mmf., 500 v., Disc Ceramic 
Capacitor, .01 mid., 10%, 600 v., Molded Paper 
Capacitor, .01 mid., 10%, 600 v., Molded Paper 
Capacitor, 33 mmf., 10%. N060, 500 v., Ceramic 
Capacitor, .005 mfd., 500 v., Disc Ceramic 
Capacitor, .01 mfd., 10%, 600 v.. Molded Paper 
Capacitor, .005 mid., 500 v., Disc Ceramic 
Capacitor, 15 mmf., 10%, 80080, 500 0., Ceramic 
Capacitor, .001 mid., 10%, 500 v., Disc Ceramic 
Capacitor, .02 mid., 500 v., Paper 
Capacitor, .02 mid., 600 v., Paper 
Network, Sync Take -OD 
Capacitor, .05 mid.. 600 v., Paper 
Network, Vertical Integrator 
Capacitor, 5 mid.. 350 v. Electrolytic Capacitor, 140 mid., 350 v. 
Capacitor, 1500 mmf., 500 v., Disc Ceramic 
Capacitor, .OS8 mid., 10%, 400 0. , Molded Paper 
Capacitor, 0.1 mfd., 150 v., Paper 
Capacitor, .005 mid., 89750, 500 v., Dlsc Ceramic 
Capacitor, 22 mmf., 5%, NP100, Silver Mica 

(Part 01 LIDI) 
Capacitor, 15 mid., 525 v., Electrolytic 
Capacitor, 200 mid., 200 v., Electrolytic 
Capacitor, 140 mid., 350 v. Electrolytic 
Capacitor, 5 mid., 350 v. 
Capacitor, 200 mid., 200 0. 
Capacitor, 140 mid., 350 v. 
Capacitor, 3 mid , 300 v. 
Capacitor, 200 mid., 200 v. 
Capacitor, 30 mid.. 200 v. 
Capacitor, 20 mini.. 106, 19120, 300 v., Ceramic 
Trimmer, 10-160 mmf., Horizontal Lock 
Capacitor, .05 mid., 600 v., Paper 
Capacitor, 0.25 mid., 25 v., Paper 
Capacitor, .02 mid., 600 v., Paper 
Capacitor, 33 mmf., 106, 14080, 500 v., Ceramic 
Capacitor, 220 mmi., 10%, NPO, 1000 v., Mica 
Capacitor, .01 mid., 400 v., Paper 
Capacitor, 1300 mml., 10%, NW), 500 v., Silver Mica 
Capacitor, 1300 mmf., 10%, 500 v., Dier Ceramic 
Capacitor, .25 mid., 600 v., Paper 
Capacitor, 100 mmi., 10%, N750, 3 kv., Disc Ceramic 
Capacitor, .08 mid., 10%, 200 v., Paper 
Capacitor, 68 mmf., 10%, 101400, 3 kv., Disc Ceramic 

(Part of L-1071 
Capacitor, .0015 mfd., 500 v., Disc Ceramic 
Capacitor, .0015 mid., 500 v., Doer Ceramic 
Capacitor, .0015 mid.. 500 v., D1ec Ceramic 
Capacitor, 580 mmf., 106, 500 v., Disc Ceramic 
Capacitor, .0015 mid., 500 v., Disc Ceramic 
Capacitor, .25 mid., 25 v., Paper 
Capacitor, .005 mid., 500 v., Diac Ceramic 
Capacitor, 100 mid., ISO v., Electrolytic 
Capacitor, .005 mid.. 206, 500 v. , Disc Ceramic 
Capacitor, .01 mid., 601 v., Paper 
Capacitor, 150 mmf., 106, N750, 500 v., Disc Ceramic 
Capacitor, .25 mid.. 25 v., paper 
Capacitor, .l mid., 150 v., Paper 
Capacitor, .0015 mid., 500 v., Dose Ceramic 
Capacitor, .0015 mid., 500 v., Disc Ceramic 
Capacitor, .0015 tR/d., 500 v., Disc Ceramic 
Capacitor, 470 mml., I kv., Mira (Chassis 467 only) 
Capacitor, 470 mmf., I kv., Mica (Chaasls 167 only) 
Capacitor, .0015 mfd., 500 v., Disc Ceramic 
Capacitor, .0015 mid., 500 v., Disc Ceramic 
Capacitor, 5000 mmi., 1000 v., Disc Ceramic 
Capacitor, 30 mid., 200 v., Electrolytic 
Resistor, 470,000 ohm, 10%, I. 2 at (Chassis 467 only) 
Resistor, 170,000 ohm, 10%, 1. 2 ei. (Chassis 487 only) 
Resistor, 220 ohm, 10%, 1, 2 v. (Chassis 437 only) 
Reaisor, 1000 ohm, 10%, l'1 w. (Chums 466 only) 
Resistor, 22,000 ohm, 106, 1, 1 w. 
Resistor, 1500 ohm, 10%. 1'2 v. 
Resistor, 47 ohm, 10%, I, 2 r. 
Reslator, 13,000 ohm, 10%, 1/2 at. 
Reslator, 17,000 ohm, 10%, 1/2 at. 
Resletor, 1000 ohm, 10%, 1/2 r. 
Resistor, 1000 ohm, 10%, 1,1 at, 
Resister, 54 ohm, 10%, 1/2 v. 
Resistor, 1000 ohm, 10%, 1/ 2 r. 
Reslator, 12,000 ohm, 10%, 1/2 w. 
Resistor, 150 ohm, 10%, 1/2 v. 
Resistor, 2.2 megohm, 10%, 1, 2 at 
Resistor, 1000 ohm, 10%, 1/2 at 
Resistor, 680,000 ohm, 106 1/2 w. 
Resistor, 1100 ohm, 10%, 1/2 v. 
Resistor, l megohm, 10%, 1/ 2 v. 
Control, Contrast (1500 ohm) 
Resistor, 180 ohm, 106, 1 at, 
Resistor, 33,000 ohm, 10%, 2 v. 
Reaistor, 1100 ohm, 10%, 1/2 v. (Part el 1.1161 
Resistor. 4700 ohm, 10%, 3 at. 
Reaistor, 8200 ohm, 10%, 1/1.0. 
Control, Brightness (5 megohm) 
Resistor, 100,000 ohm, 10%, 1/2 v. 
Control, Npise Gate (90, 000 ohm) 
Resistor, 6900 ohm, 10%, 1,2 v. 
Resistor, 150 ohm, 10%, li 2 w. 
Resistor, 18,000 ohm, 10%, 1/1 . 
Control, Buss (500 ohm) 
Ramator, 5600 ohm, 10%, I w. 
ReslRor, 470 ohm, 10%, 1/2 w. 
Control, Volume (330, 000 ohm) & Switch 
Resistor, 330, 000 ohm, 10%, 1;2 8e. 
Resistor, 560, 000 ohm, 10%, 1,2 v. 
Resistor, 1 megohm, 10%, 1/2 r. 
Resistor, 22,000 ohm, 10%, 1/2 v. 
Resistor, 8800 ohm, 10%, 1/2 w. 
Resistor, 4700 ohm, 10%, 1/2 v. 
Resistor, 6800 ohm, 10%, 1/1 r. 

(Early 
Production) 

Elertrolyllc 
(Later 

Production) 
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UHF 
TUNER 

PART NO 
159027-2 

VHF ANTENNA 

13101 0102 

470 470 

o 

C 02. 
0 

TYPE TUNER 

FOR SCHEMATIC 

SEE PAGE M 

TP2 

GI1I4-0-1--AGC 
}Iq99 

I 
9 

46 
VHF SWITCH MCrl Jj OI C3t 

i 1600 0 CLu[ 
PART NO 0 rI Fil 

159377-1 R17SC32`*' e_W sc.« 1000 132 R13 v T 

100 
1 

CHASSIS 466 

VHF 706607 TUNER 

PART NO (54189-1 
FOR SCHEMATIC 

SEE PAGE 22 
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R143 159338-1 
1144 39374-51 
5115 39374-59 
1146 157808-1 
R147 157800-1 
R148 158911-4 
R149 3937449 
R150 39374-53 
RI51 39374-60 
5152 154089 
R153 158850-2 

R153 158230-6 

R155 39374-21 
R156 39374-23 
R157 3937423 
RISC 39374-38 
RI59 39374-58 
R160 39374-51 
R161 39374-51 
RISI 3937448 
R153 39374-36 
R164 157802-t 
R165 99374-42 
R168 39374-49 
R167 39374-51 
R168 39374-71 
Ru9 3937440 

"L 

M t 
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aR101 -° ÒSÖtn -. O . .. r- 

L 

1 0iJ91 
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C I90 
),....."(C1400) 

SEE NOTE II 
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>ca 

CHASSIS 466 ONLY 

r R -F TUNER 

VI 
V2a iá74 t-9 4Q 

II I 

r 

1 

L 

I-- 

CHASSIS 467 ONLY 

RFD 

a 

1ó. OeD 

o 

L102 

vI1 VUO VI12 V107 106 
- 10F7 assiale 3609 

Klr 
R -F TVRER 

V 

Control, Vertical Rold (800, 000 ohm, 150,000 ohm stop) 
Resletor, 150,000 ohm, 10%, 1/2 at, 
Resistor, 580,000 olun, 10%, 1/2 w. 
Control, 551510 (5 megohm, I megohm stop) 
Control, Vertical Lmearlty (750 ohm) 
Resistor, 7500 ohm, 10%, 3 is. 
Resistor, 100,000 ohm, 10%, 1/2 v. 
Resistor, 210.000 ohm, 106. 1/2 r. 
Resistor, 820,000 ohm, 10%, 1/2 w. 
Resistor, 7.5 ohm, 10%, 5 w. Wire Wound (Fuse Type) 
Resistor, 35 ohm, 10%, 20 w., Wire Wound (Chassis 

467 only) 
Resislur, 33 ohm, 10%, 20 w., Wore Wound (Chassis 

466 only) 
Resistor, 470 ohm. 10%, 1/2 w. 
Resistor, 680 ohm, 10%, 1/1 r. (Part Of 1.107) 
Reslator, 680 ohm, 10%, 1/3 w. (Part of L107) 
Resistor, 12,000 ohm, 10'6, 1/1 r. 
Reaistor, 560,000 ohm, 10%, 1/2 w. 
Resistor, 150,000 ohm, 10%, I, 2 w. 
Resistor, 150,000 ohm, 106, 1/2 w. 
Resletor, 82,000 Ohm, 10%, 1/2 w. 
Resistor, 8200 ohm, 10%, 1,2 w. 
Control, Horizontal Hold (145, 000 ohm -70,000 ohm atop) Realtor, 27, 000 ohm, 10%, 1,2 L. 
Resistor, 100,000 ohm, 10%, íi2 at. 
Reeostor, 150,000 ohm, 106, Ill v. 
Resistor, 2.7 megohm, 10%, 1/2 r. 
Resistor, 18,000 ohm, 10%, t,'2 at. 

7 
T 109 

0170 39374-57 
R171 156911-10 
5172 99374-41 
R173 39374-13 
R174 159335-1 
R175 39374_33 
0176 39374-61 
R177 158849-1 
RI78 39374-69 
R179 39374-57 
RISC 39374_46 
RI81 39374-44 
0181 99374-118 
111133 39374-61 
RISO 39374-31 
12191 39371-38 
R192 09374-41 
0193 39374_79 
0194 39374_93 
RI95 39374-25 
R196 39374-38 
R197 39374-57 
R198 39374_57 
R199 39374-25 
0200 3937413 
R201 393749 
R202 39374131 
R205 39374-I5 
L100 159580-1 

PleTuRE 1,112 REAR 
SUPPORT catit[ 

0202 

3CB6 4¡¡2 
2O1 -F AAPL 

Ri07 

0513 
95AVB 

SYNC CLIPPER 

O 

SEY7ÁV8 
4.5 MC. 

I -F AMR.. - I00v.) LITI 

0120 `l 
VD. 13U0 

33 
711 R2os 

`SEE NOTES) 

22. 
8131 

35N6 
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AUDIO AMPL. 

G123 

=:0. 

,00 

R132 

BUZZ 
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01251s 

9e. 

06 

l i0v.J 

R136 
vV3rlo.n 

- 121.601 
AUDIO OUTPUT Moo 7105 51,01 

SPEAKER USED CM 

WALE 4100.2 
CONSOLES 

42400. 

4 V. 

30 

ÇRI12 
7 000 

C133 
'f30G 

211 

913 SACS 
aie I -F AMPL. 

R1 

500 

141 

0 

3. v. a- 

I ar 005 10s 
a 

L _ _ _ 1ro. p1 -- 
SEE 

NOTE 8 

HORtZ. 0 

C14 

112 CI% 
3 

HORIZ. 
LOCK íR167 

L107 

RISS 
!Ws 

!On {R160 
} a0a 

}I` 17lÓ 

v, TO.130V I 

\i1I 
_,av.I 

V107Á 
5866N7GTB 

HOR12 AFC 

01441 CMS 

axa 

8163 

Resletor, 470,000 ohm, 10%, 1/2 v. Resistor, 8200 ohm, 10%, 3 w. 
Realslor, 11,000 ohm, 10%, 1/2 w. (Pul of LI12) Resistor, 100 ohm, I5%, 1,2 w. 
Control, Area (100,000 ohm) 
Resistor, 4700 ohm. 10%, 1/2 w. (Part of 7109) Resiatur, 1 megohm, 10%, 1,2 r. 
Resletor, 40 ohm, i w. (Chassid 167 only) 
Resletor, 2.2 megohm, 10%, l/2 at. 
Resistor, 470,000 ohm, 10%, 1/2 w. 
Remato, 56,000 ohm, 10%. 1/2 w. 
Remato, 39,000 ohm, 10%, 1/2 w. 
Resistor, 2700 olor, 10%, 1 at. 
Resistor, I megohm. 106, 1j1 r. 
Resistor, 3300 ohm, 10%, 1,/2 at, 
Resistor, 12,000 ohm, 10%, 1,2 w. (Part of LI IS) Reaistor, 22,000 ohm, 10%, 1/2 r. (Part o1 LI14) Reeostor, 5.1 megohm, 10%, 1,2 v. 
Restelor, 22 ohm, 10%, I w (Part o1 T109) Resistor, 1000 ohm, 106, I,2 e. (Part of L119) Reeostor, 12,000 ohm, 10%, 1,1 w. 
Resistor. 470,000 ohm, 10%, 1/2 at. (Chassis 467 only) Resistor, 470,000 ohm, 10%, 1,"2 w. (Chassis 467 only) Resistor. 1000 ohm, 10%, 1/1 r. 
Resistor, 100 ohm, 10%, 1/2 w. 
Resistor, 47 ohm, 10%, 1/2 w. 
Resistor, 33,000 ohm, 106, 
Resistor, 47. 000 ohm, 10%, 1/1 w. 
R. F. Choke 

L109 

CII97 

R166 

eox 
YA 

R168 W. 
2.714E6 

D 

03 
Se5AV8B 

DEO DOT 

(e 

RI 
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aso 
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2":" i A Ei 
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v º oYii 
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9R.r a 

p3sCOÑTRAST 
CONT. 

RISO 

01124 
46667 

VERT O=C 

1504 STOP 

VERT. 
HOLD 

SEE NOTE 

L101 159385-1 
L102 159384-1 
1.103 159418-2 

L104 158699-1 
L105 159399-1 
L108 157842-1 
L1074. 158426-1 

L108 155529-1 
L109 159420-2 

LII0 158704-1 
LIII 157856-1 

L112 159397-1 
LII3 159398-1 
L114 159400-1 
LII5 159395-1 

1.117 159442-1 

1' 

1320 

0193 

NOISE 
GATE 

tRi716i[O 

t .1 -- LJ- 
C58 v1046 
sa 
ú0a.0 ú0a 

46AWB 

lYY1E. 
68015E 

IN9. 

yAElO i000 
7106 

ewe 

M 
0149 

AREA S WITCH 
.5140.441 lei DISTANT 1405 TIM 

MAR ere° 

DWG. D-159474 -I-1 

C115. TOUT ta 

0114 

^ 33 GREEN 

R 27 

R. 

1431412 CUTPUT 

Cull, 1st I. F. 1.74-1.1 nucrohenne. 
Coll, led I. F. (Primary .84-1.6 microhennem 

Secondary .5-.8 nurrohenrieel 
Cool, Choke Diode (7.75 microhenries) 
Coil. Video Peaking 1250 microhenrie.) 
Coil, Quadrature (37-75 microhennee) 
Deflection Yoke Asey. less rear cover 
Deflection Yoke and centering mag. 
Choke, Filter (1.0 henry, 240 ma.) 
Coil, Sound Take -Off (Primary, 26-54 microhenries, 

Seconday, IL 5-19.5 microhenries) 
Choke, Filament (.258 microhenrieb) 
Coil, Sound CmoRi1ng (Primary, 7.5-13.5 mocrohenries. 

Secondary, 21-39 microhenries) 
Coll, Video Peaking (273 mIcrobenries) 
Coil, Peakmg Detector Shunt (350 microhenries) 
Coil, Peaking Plate Series (90 microhenrie. 
Coil, Peaking Detector Series (102 microhennea) 
Coil, Peaking Constant IC (843 mIcrohennesi 
Choke, I. F. Feedback (8.5 microhenries1 

L109 gpg, 

'013 0 

TA. L112 

12 4 

13104 

9110 
6S9 A 

OuTPUT 

'LIN 

7107 11074 
4Rod 

ái1 
1 Nok 

o 
IOU 

00 

1.118 

7105 
7108 
1107 

P101 

1101 

DAMPER 

71. 

C153 

GREER 

159447-1 Coil, AGC Filter Choke (. 084 microhenrie. 
159483-1 Choke, Damper (102 illicrOhenriee) 
159482-1 Coil, R. F. Choke (2.5 millihenr lea) 
159581-1 Choke, Filament 
159527-1 Transformer, I. F. Output (Primary 1-1.9 micro - 

157919 -1 Tranaformer, Aiulio Output 
155255-9 Trio...former, Vertical Blocking Omillator 
158728-2 Transformer, Vertical Output 
157791-1 Tranaformer, Horizontal Oscillator Trap 
159412-2 Transformer, Horizontal Deflection 
156575-2 ReCtifier, Selenium 
155575-2 Rectifier, Selenium 
158733-1 Speaker, 5" PM (Table Model») 
158734-1 Speaker, la- PM (Consoles) 

132300-6 Cable 4 Plug, Power 
154114-1 Socket, Terminal Strip 
Part of 0135 Switch, Power 
159139-1 Switch, Area 

On early production chassis C140A, B, and C are sections of a 3 -section capacitor, Part No. 159318-1. C190 is a single section capacitor, Part No. 159519-1. On later production chassis, these are to be replaced by one 4 -section capacitor, Part No. 159520-1. The proper symbol for C190 will then be C140D. 
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TO CHECK I.F. ALIGNMENT (with scope) 
Excessive sweep input will overload the circuit and cause distortion in the wave form. Check for possible overload by tem- 
porarily increasing and decreasing the signal input level and noting any change in the wave form. Excessive signal from the 
marker generator will also distort the wave form. Be sure to keep the marker at the minimum usable amplitude. 

NOTE: Be sure, when checking the I. F. alignment, to set the channel selector switch to a channel where moving the fine 
tuning control does not affect the shape or position of the I. F. response curve. 

Sweep Gen. 
Connected to 

Scope 
Connected to Bias Sweep Gen. 

Set To Remarks 

High side to Junction of Connect a 3 volt bias Sweep from Provide markers as shown on curve. 
ungrounded C113 and L115 battery, negative lead 40 to 50 
Aluminum Foil 
around5U8(V3) 
or 5AT8(V2). 
Low side to 

to junction of R117 
and C174 (I. F. AGC) 
and a 4.5 volt bias 
battery, negative lead 

megacycles 41'25 
'saw- 47.25 

grounded tube 
shield. 

(See Note 1 and 
Figs. below) 

to junction of R183 
and brown lead going 
to Tuner (R -F AGC). 
Connect positive 
leads to chassis. 

ast -5.25- -7 

f -42.7 "45.3- l bo% 

2of z i t 1 
443 

NOMINAL OVERALL I -F RESPONSE CURVE 

A slight deviation in response curve is tolerable, 
but if any great deviation is noted, the I. F. stages 
will have to be realigned. 

NOTE 1. 
Cut aluminum foil to dimensions shown in Fig. 8. Wrap 
foil around the tube and take scotch tape and wrap around 
the foil to hold the foil in place and to insulate it from the 
tube shield as shown in Fig. 9. Replace the tube and tube 
shield. Connect the high side of sweep generator to the 
(ungrounded) foil extending from the top of the tube shield 
and the ground lead from sweep generator to tube shield. 

TUBE 
SHIELD 

FIG. 8 FIG. 9 

SOUND ALIGNMENT 
The 4. 5 mc. trap (front of L109) must be aligned first, regardless of which procedure is used for the remainder of the 
alignment (Procedure A or B). 

Step 
No. 

Channel 
Set To 

Any 
unused 
channel 

Adjust 

Connect a crystal controlled 4.5 MC. , 400 
cycle amplitude modulated signal (30% or 
greater) between pin 7 of V104 and chas- 
sis. Connect high side of scope through 
a detector probe to cathode of picture 
tube, low side to chassis. Adjust L109 
(rear slug) for minimum 400 cycle indi- 
cation on scope. 

Remarks 

Remove signal generator and scope from the receiver. 

Proceed with the remainder of the Sound Alignment, using either a signal from a TV station as in Procedure A, or alignment 
equipment as in Procedure B. 
PROCEDURE (with signal from station) 

Step 
No. 

Channel 
Set To Adjust Remarks 

1. Strong 
signal 

L106 for maximum sound output. Set Buzz Control (R132) approximately 90° from 
clockwise stop. 

2. Weak 
signal 

L111 and L109 (front slug) for maximum 
sound output. 

If the signal in the area is too strong to obtain these 
peaks, remove the antenna from the receiver. 

3. Weak 
signal 

Buzz Control (R132) for minimum noise 
(hash). 

This signal should be weak enough to allow noise 
(hash) to come through along with the sound. 

4. Strong 
signal 

L106 again for maximum sound output. Limit the volume control setting so that this peak can 
be heard. 

VHF TURRET TUNER SCHEMATIC 
Port No. 159189-1, used on Chassis 466 only 

vi 
4807A 

R -F AMAL. 

V2 
4827 

NF MPL 

LS 

U N F SECTION 

C4] 
600 

C13 IS 
--c4oe .4LHooe 

OTE S: 

ALL CAPACITANCE VALUES ARE IN MMF. AND ALL RESI STANCE 

VALUES IN OHMS UNLESS OTHERWISE SPECIFIED. 
K 1000. 

FEED THRU CAPACITORS ARE IOW MMF. UNLESS OTHERWISE NOTED. 

FRONT AND REAR ROTORS Of SWI, SW3 6 SWE CONNECTED ELECTAT CALEY. 

SEE NOTE 4 

V29 
5 5ATs 
OSCiLL A TOR 

rNNG 

UHF -VHF CASCODE TUNER SCHEMATIC 
Used on Chassis 467 only 

034 
5 029 

0205 C' 1594J61 -i 

i. CHANNEL SWITCH SHOWN IN CHANNEL 13 POSITION. 
6. PI AND SI VIEWED FROM WIRING SIDE 
7 SOCKET VOLTAGE MEASUREMENTS TAKEN IN CHANNEL 3 POSITION, 

SEE NOTE 1 ON CHASSIS SCHEMATIC. 
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I. F. ALIGNMENT 
All lead connections from the signal marker generator ana sweep generator must be shielded. Keep exposed ends and ground 
leads as short as possible (about one inch). Always locate the ground lead connections as close as possible to their respec- 
tive "hot" leads in the television receiver chassis. The sweep generator output, signal generator output, and contrast con- 
trol must be kept low enough to prevent overloading the television receiver circuits. 

CAUTION: One side of the chassis is connected to tha power line. Therefore, test equipment should not be connected to the 
receiver unless an isolation transformer is used between the power line and the receiver. DO NOT GROUND 
THE RECEIVER CHASSIS UNLESS AN ISOLATION TRANSFORMER IS USED. 

The front side of the chassis as referred to below means the side opposite the tubes. 
The rear side of the chassis means the side on which the tubes are mounted. 

VIDEO I.F. ALIGNMENT (with VTVM) 

Step 

No 

Connect Signal 
Generator Through 

a . 01 Capacitor 
Signal Generator 

Freq. M.C. 
Connect Miscellaneous 

Connections and 
Instructions 

Adjust 

1. Test Point No. 2, 
wire protruding 
from Tuner next to 
5AT8(V2). (Chassis 
466 only). Wire 
protruding from 
Tuner next to 5U8 
(V3). (Chassis 467 
only.) 

44.3 mc. Junction of 
C113 and L115 
and chassis. 

Connect a 3 volt 
bias battery, nega- 
tive lead to junction 
of R117 and C174 
(I. F. AGC) and 4. 5 
volt bias battery, 
negative lead to 
junction of R183 and 
brown lead going to 
Tuner (R -F AGC), 
positive leads to 
chassis. 

T101 for maximum indication on 
meter, limit input to make peak - 
2 volts D.C. on VTVM. Use first 
peak from tinnerman clip end of 
coil. 

2. 42.7 mc. " " L103 (rear slug) for maximum. Use 
first peak from tinnerman clip end 
of coil, 

3. 41.25 mc. L103 (front slug) for minimum. 
First null when running slug into 
winding from open end is correct 
tuning point. 

Repeat steps 2 and 3. 
5. Test Point No. 2. 45.3 mc. " It L102 (rear slug) for maximum. Use 

first peak from tinnerman clip end 
of coil. Do not use more input than 
repaired for -2 volt D. C. indication 
on VTVM. 

6. 

Y, 

47. 25 mc. " L102 (front slug) for minimum. 
First null when running slug into 
winding from open end is correct 
tuning point. 

8. Test Point No. 2. 45.3 mc. " L101 (rear slug) for maximum. Use 
first peak from tinnerman clip end 
of coil. 

9. VI 47.25 mc. " L101 (front slug) for minimum. 
First null when running slug into 
winding from open end is correct 
tuning point. Short L102 trap while 
adjusting L101 trap. Do NottForget 
To Remove Short. 

11. Test Point No. 1, 
wire protruding 
from Tuner next to 
4BQ7A (V1). (466 
Chassis only). 

45.5 mc. 

(466 Chassis only) 

Connect dummy 
load (consisting of 
100 ohm resistor 
and 100 mmf capa - 
citor in s e r i e s) 
from grid of V101, 
pin #1, to chassis. 

L9 on the Tuner for maximum. (466 
Chassis only) 

12. Test Point No. 1. 
Wire protruding 
from Tuner above 
5U8 (V3). (467 
Chassis only). 

46 mc. 

(467 Chassis only) 

" L12 on the Tuner for maximum. 
(467 Chassis only) 
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L7)--5HANNEL 
13 

R -F PLATE ADJUST. 

YHFIA ENNA 

UHF ANT 
INPUT 

UHF -VHF TUNER 

(Tube and Alignment Locations) 

TUNING GEAR 
ASSEMBLY 

-UHF OSC 
ADJ. 

(LOW END) 

,UHF OSC 
ADJ. 

(HIGH END) 

CH.13 MIXER 
GRID ADJUST. 

IPI 

- GANG SHAFT 
BEARING ADJ. 

( DO NOT DISTURB) 

GANG CONDENSER 
OSC SECTION 

FRONT VIEW 

(UHF TUNER) 

No. 487 

CHANNEL 6 L14 
OSC. ADJUST. 

CH.13 OSC 
D ADJUST. 

MIXER 
OUPLING 
46 MC. 

TP2 

SPECIFICATIONS 

POWER SUPPLY: 117 volts, 60 cycle, a. c. 
POWER CONSUMPTION: 145 watts(VHF models) 

145 watts(UHF-VHF models) 
AUDIO POWER OUTPUT: 1. 0 watt maximum. 
ANTENNA INPUT IMPEDANCE: 300 ohms balanced. 
FREQUENCY RANGE: 54 to 88 mc. & 174 to 216 mc. 

(Channels 2 thru 13) 
UHF Models only - 470 mc. to 
890 mc. (Channels 14 thru 83) 

INTERMEDIATE FREQUENCY: 
Video Carrier -- 45. 75 mc. 
Sound Carrier -- 41.25 mc. 
Intercarrier Sound -- 4. 5 mc. 

HEIGHT CONTROL- This 
control increases the overall 
height of the picture. When 
making this adjustment it is 
sometimes necessary to also 
adjust the VERTICAL LINE- 
ARITY to obtain a picture that 
is correctly proportioned. 

Misadjusted Height 
VERTICAL LINEARITY 
CONTROL- This control in- 
creases or decreases the 
height of the upper portion of 
the picture. 

Misadjusted Vertical 
Linearity 

BRIGHTNESS CONTROL- Turn clockwise to in- 
crease brightness. To decrease brightness, turn 
counter -clockwise. 

Note: The Brightness Control has an extended shaft that 
permits adjustment from the rear of the cabinet 
without removing the cabinet back. 

AREA SWITCH - See Panel Controls. 

LOCAL AREA CONTROL - This control, which is 
effective only when the AREA SWITCH is set to LOCAL, 
should normally be set for maximum gain (maximum 
tuner sensitivity). However, where extremely strong 
signals tend to cause overloading at this setting, turn 
the control away from maximum sensitivity to the po- 
sition that gives the maximum picture sharpness with- 
out overload on the strongest signal. Should it be 
turned too far in this direction, it could adversely af- 
fect the reception of other local stations. 

ION TRAP MAGNET - 

REAR VIEW 
ADJUSTMENTS 

DEFLECTION: Electromagnetic. 
FOCUS: Electrostatic. 
ION TRAP: Single Permanent Magnet. 
HORIZONTAL SCANNING FREQ: 15, 750 c. p. s. 
VERTICAL SCANNING FREQ: 60 c. p. s. 
FRAME FREQUENCYs 30 c. p. s. 
SCANNING: Interlaced, 525 lines. 
SPEAKER: 5" PM, Table Models 

8" x 12" PM, Console Models 
VOICE COIL IMPEDANCE: 3. 2 ohms @ 400 cycles. 

DEFLECTION YOKE ADJUSTMENTS -The deflection 
yoke must be positioned as far forward as possible on 
the neck of the picture tube and centered around the 
picture tube neck at the same time. To make this ad- 
justment, loosen screws "A" and "B" enough to permit 
the yoke bracket to be pushed forward. While holding 
the bracket in this position, tighten screws "A" and "B" 
If the picture is tilted as il- 
lustrated at right, loosen 
wing nut "C" on the top side 
of the yoke. Then, rotate 
the yoke to left or right as 
required to make the picture 
parallel with respect to top 
and bottom of window frame. 
Be sure to hold t he yoke in 
position while tightening the 
wing nut. Picture Tilted 

CENTERING MAGNET ADJUSTMENT- If 
ture is off center and/or has 
neck shadow as shown in the 
illustration at the right, ro- 
tate either or both centering 
magnet levers to the right 
or left until the picture is 
centered on the screen and 
the picture is free of all neck 
shadow. Then readjust the 
Ion Trap. 

FOCUS ADJUSTMENT -On the terminal board lo- 
cated below and to the right of the deflection yoke, move 
the blue lead from one lug to another until the sharpest 
picture or sharpest horizontal lines are obtained. Note 
that the position of the lead may need to be changed if 
a replacement picture tube is installed. 

i 

the pic - 

Off Center and 
Neck Shadow 

HORIZONTAL FREQUENCY ADJUSTMENT- If the 
Horizontal Hold Control is insufficient to lock in a 
single stationary picture, the Horizontal Frequency Ad- 
justment will require adjustment. See "Horizontal 
Blocking Oscillator Alignment" 

HORIZONTAL LOCK -If the range of the Horizontal 
Hold Control is insufficient to lock in a single station- 
ary picture the Horizontal Lock trimmer will require 
adjustment. See "Horizontal Blocking Oscillator Align- 
ment" 
BUZZ CONTROL- See "Sound Alignment" 

NOISE GATE CONTROL -With this control, it is 
possible to obtain improved picture stability in the 
presence of electrical interference (noise). To adjust, 
first turn the control completely counter -clockwise, 
where its effect is minimized. Then advance the control 
clockwise only far enough to stabilize the picture. If 
the control is adjusted on a signal of one strength, it 
may require readjustment when a signal of different 
strength is received, or when the setting of the Area 
Switch is changed. The final adjustment of this control 
should be made on the strongest signai received. T'Ie 
limiting factor in this adjustment is the loss of sync 
stability or the introducing of buzz into the sound. 
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How to "tarne" a TV Sync Circuit FAST 
V112 VII3A 

12 AU7 6SN7-GT 
SYNC. SYNC'. 
°AR. AMPL. 

163 R175 
)33 22K -1.6 V. +78 V. 

R173 
39K R171 RI?' 

270 K 

E-: 

C159 
330 

C 162 -i- 
.0082 T 

5 
C-!147 

R168 
3.9 MEG. 

+ 

R180 
200 K 

AGC 
CONTR 
3 

R179 
220K 

. 

C164 
270 

+3!' 

VERT. SYNC. 

C170 R233 AMPL. 

.01 220K 

R188 
I MEG. 

+135 V. 

2 

+137 V. 

R185 
470 K 

R184 CI68 
470 KT 100 

3 +17.3V. 
R239 

15 K 

8238 
100 K 

Use RCA Tubes with Built -In Quality! 

For instance, RCA-12AU7's and 
6SN7-GTB's are known for their 
close manufacturing tolerances. 
Microphonics are minimized. Plate 
current cutoff is closely controlled. 
Result: High tube stability-even during 
variations in heater voltages! 

It's a fact-you can rely on RCA Tubes to 
give your customers stable TV pictures. 
That's because RCA Tubes are designed and 
manufactured specifically to meet the 
close tolerance requirements of TV circuitry. 

So, insist on RCA Receiving Tubes 
for all your service work. 

RADIO CORPORATION cf AMERICA 
ELECTRON TUBES HARRISON, N.J. 

First Choice for TV Circuits ... dependable RCA Tubes 


