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HERE'S WHY IRC EXACT DUPLICATES 

ARE DOUBLE -MONEY -BACK 

GUARANTEED 
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ONLY IRC GUARANTEES 

SATISFACTORY MECHANICAL FIT 

AND ELECTRICAL OPERATION 

OR DOUBLE -YOUR -MONEY -BACK 

The typical manufacturer's specifications 
shown here are exactly duplicated by 
IRC QJ-180 control. CONCENTRIKIT 
assembly includes P1-229 and R1-312 
shafts with B11-137 and B18 -132X 
Base Elements, and 76-2 Switch. 
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16 

SWITCH 
3 AMPS 125 V. MIN. 
PS T. 

The mechanical accuracy of IRC Exact Duplicate 
Controls or universal CONCENTRIKIT equivalents 
is based on set manufacturers' procurement prints. 
Specifications on those prints are closely followed. 

Shaft lengths are never less than the set manufacturer's 
nominal length-never more than 3/2" longer. 

Shaft ends are precisely tooled for solid fit. 

Inner shaft protrusion is accurately duplicated 
for perfect knob fit. 

Alterations are never needed. 

For Exact Duplicate Controls, specify IRC. 
Most Service Technicians do. 

INTERNATIONAL RESISTANCE CO. 

404 N. Broad Street, Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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Depend on Mallory 
for 

Approved Precision Quality 

5/iWE 

the VIBRATORS are MALLORY !" 

That's the best way to be sure your 
service jobs stay "sold". You can depend 
on Mallory Vibrators to give more years 
of service. Their precision quality is the 
answer to time -wasting call backs. These 
are just two of the reasons why 5 out 
of 6 service men prefer Mallory for all 
their service work. 

And the preference doesn't end there. 
They are more widely used as original 
equipment than all other makes com- 
bined. The patented, tuned mechanism 
in Mallory Vibrators gives better per- 
formance because: 

Slow contact make .. . 

means less wear 

High contact pressure .. . 

means low resistance 

Fast clean break .. . 

means reduced arcing 

The next time you order vibrators .. . 

be sure to ask for Mallory. You'll get 
better vibrators, available in a complete 
line, meeting original equipment speci- 
fications ... yet they cost no more. You 
can be sure that every service job is done 
right the first time. 

MALLORY 
CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS POWER SUPPLIES FILTERS MERCURY BATTERIES 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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2 
the C*D*R ROM 

sells faster... sells easier 

hecauae 
The best line of TV Rotors money can buy 

It is the complete line of quality rotors, with a model and type 
to best serve 'most every type application. 

TV Spot Campaign 
To reach the buying public, an intensive campaign on Television 
in key markets pre -selling CDR ROTORS for you. 

Newspaper Advertisements 
Also directed at the consumer, a supporting campaign in key 
city newspapers exploiting the advantages of the CDR ROTOR. 

Moving Displays 
It's causing excitement everywhere, this display that is an eye 
and traffic stopper, a silent salesman for the CDR ROTOR. 

Envelope Stutters 
Here's another selling tool that may be mailed directly to your 
customers, selling them the CDR ROTOR in their home. 

Newspaper Mats 
A full set of completely prepared advertisements for dealers 
and distributors to capture extra CDR ROTOR business. 

Window Streamers 
They let everybody going into and by your store know that you 
have the CDR ROTORS, a colorful and eye-catching streamer. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

CORiVELL-DUEiILIER ELEC. CORP. 
SOUTH PLAINFIELD, NEW %ERSLY 
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Bass Reflex Cabinet 

at moderate cost* 
Every essential for superb tone-M" 

wood sides, M" acoustic lining, 4.3 cu. ft. 
capacity, heavy construction (wt. 31 lbs). 

But moderate cost with leatherette 
covered sides. Hand rubbed solid mahogany 

or blonde hardwood around front adds 
genuine richness. Compare it with any 

other and see for yourself. Only $45.00 
net (slightly higher west of Rockies). 

Send for FREE Folder i 

*By makers of famous TV Tube Caddy@ 

PRODUCTS COMPANY 
310 MAIN STI5E l£T GENOA, ILLINOIS 
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Terrific gain! 
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One of 5 

Great New 
Channel Master 

Products 

For Fall I 

New 
Mechanical 
Features 

Deep -embossed 

"rigidized" aluminum 
dipoles. 

Snap -in assembly. 

CHANNEL MASTER'S 

BOW- ELECTOR 
model no. 408 

The highest gain Bow and Screen 
antenna ever developed -- single or 
stacked! 

Enlarged Reflecting Screen. 53% 
mcre reflecting area - higher, flat- 
ter gain level. 

Full Wave Spacing of stacked an- 
tenilas. Provides highest sacking 
gait ever obtained in an antenna 
of this type. 

2 -Stage Stacking Transformers 
for broad -band impedance march. 

Delivers high stacking gain over 
entire UHF band. 

No U -Bolts. 
330 :10 

High -impact 
300 

270 

60 

90 
molded insulator. 

.t: 
240 120 "Free -Spare" terminals that 

300 

27) 

240 

prevent p'cture dim-out caused by the 
accumulation of dirt, ice oi- rainwater 
between antenna terminals. 

150 100 210 

Ch.35 

60 

9C 

12J 

150 180 210 

Ch.83 

CHANNEL MASTER CORP 

p55 F M 7r 
o 

Only 
' 20 seconds 

to install! 
Just snap Bow into 

Screen, then fasten =_ntire 
assembly -o mast with 

Chanre! Master's exc Jsivd 
-'SPEED-NUTS." The 

ansenrsa cannot move, 
twist, Nu -ter, or vibrate! 

Tie light -weight Bow, 
Flector is the most rugged, 

fastest-instc ling 
antenna of its type. 

Ask your Channel Master distributor for corn - 
Floe techni;ol literature. 
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CHANNEL MASTER'S 

STRATO -MAI IC 
TELESCOPING MAST 

for antenna installations 

that are 

easier faster 

safer 

Featuring the Amazing "Third Nandi" 
-- an automatic, removable lacking device that actu- 

ally acts as your "third hand," I-oCHs mast sections up 

when you let go! The Third Hand converts each guy 

ring, in turn, into a "safety lock." This permits you to 

raise sections 'freely, using only one hand.. Ard . . . 

sections cannot slide down when you let go 

Automatic Mast Extension 

The Step -Up Key, inserted through the bottom of the 

mast tubing, automatically extends each mas' section 

6 inches. Mast sections are kept partially extended even 

after mast is placed in vertical position - vithout using 

hardware or 'ocking bolts! 

World's Finest Mast Protection! 

16 -Gauge Masting 

HOT -DIP 
GALVANIZED 

Most permanent 
type of mast corro- 
sion protection avail- 
able today. Sections 
are immersed in 
cauldron of molten 
zinc, until a thick 
layer of pure zinc is 
fused to inner and 
outer surfaces - so 
thick it actually adds 
to the weight of the 
mast; gives lone -term 
protectionI 

ZINC IS 

SELF -HEALING! 

When ",fie protec- 
tive zinc coating is 
scratched or broken, 
the sur.oundi.'g zinc 
actually goes to work 
to "heal" the wound. 
Thus, the base metal 
is automatically pro- 
tected agair,d dam- 
age doe to installa- 
tion or handling. The 
only coat 19 with 
this ability. 

1E -Gauge Masting 

HEAVY ZINC 

EL ECTRO-PLATING 

Heavy layer of 
bight zinc, exceed- 
ing Arery-Navy speci 
Cautions, provides 
elective long-lasting 
protection against 
elements. A chromate 
dip adds brightness; 
increases corrosion 
resistance. The 
strongest, most dur- 
able protection 
jacket of its type. 

Inter -Locked Sections 
s I 

Safety Rings prevent sec- 
tions from pulling out of 
each other. Notches in sec- 
tions engage bolt - no 
twisting. 

One of 5 

Great New 

Channel Messie 

Products 

For Fclli! 

No Hidden Hrl'es 

Step -Up Key autcmo:riaally 
extends most sec'ìors high 
enough to provide easy 
access to bolt holes You 
don't have to pull up next 
section to insert botti 

Model No. Sections leng9hs Weights 
16 -Gauge 18 -Gauge 16Gauge l8 -Gauge 

1620 `.820 A, 8 20' 20 lb. 15 9E. 

1630 1830 A, 8, ( 20' 32 lb. 25 Il., 
1640 1840 A, 8, (, D 40' 46 Ib, 35 16.I 
1650 1850 A, 8, (, D, E 61 Ib, 47 13, 

CHANNEL MASTER CORP. 

eS6t Mtrro 
4 

48Neal. 

ELLEUIrIItE, e. T. 

Ass your Channel Master distr but .)r Sor complete tedmisal literature, 
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Thousands depend on 

PHOTOFACT! 
THEY TELL YOU WHY 

Unsolicited letters tell what the 

world's finest TV and Radio Data 

means to Service Technicians 

L. A. Moe 

American Engineering Co. 

13 S. Barstow 

Eau Claire, Wisc. 

"SAMS PHOTOFACTS are without a doubt 
one of the most valuable tools in our service 

organization. Keep up the work." 

Raymond Murphy 

Tampa TV Mart, Inc. 

8131 Nebraska Ave. 

Tampa 4, Fla. 

"Running a service shop efficiently is a tough 

job. The people can't realize what a tre- 
mendous help you are. Our shop, without your 
complete set of SAMS, would be like back in 

the days of radio and the screw -driver tech- 

nician. We really would be lost without your 
SAMS Library... you're doing a splendid ¡ob." 

Harry J. Kolodney 

TV-Radio Service ' 

266 Belmont Street 

Fall River, Mass. 

"In regard to PHOTOFACT Sets-I can only 
add my voice to thousands of others in praise. 
It is a pleasure to work from your schematics. 
Your folders are far superior to all others, in- 

cluding the manufacturer's own service notes." 

NOW! GET THE PROOF FOR YOURSELF! 

We'll send you a Free Photofact 
Folder on any receiver covered 
in Sets No. 101 and following 

Learn for yourself-at our expense-how 
PHOTOFACT pays for itself by earning bigger 
profits for you! Select any Folder appearing 
in PHOTOFACT Sets Nos. 101 and following, 
from the PF Index. (If you haven't a copy, 
see your distributor.) When you write for 
your Free Folder, be sure to state Photofact 
Set and Folder Number as shown in the 
Index (offer limited to Folders in sets subse- 
quent to No. 101). Get your Free Folder now. 
Examine, use, compare-see why PHOTOFACT 
belongs in your shop! 

HOWARD W. SAMS & CO., INC. 
2; E. 46th St., Indianapolis 5, Ind. 

FREE 

HOWARD W. SAMS & CO., INC. 

Raytheon Announces The "Service - 
Saver" - A New Aid To 

Television Receiver Servicing 
A new and unique method of help- 

ing television servicemen diagnose, and 
repair troubles with a television set 
was unveiled by Carrol W. Hoshaur, 
Director of Raytheon Sales Engineer- 
ing at the Raytheon National 
Sales Conclave held at the Chicago 
Opera House. This new device consists 
of a booklet containing photographs of 
40 possible troubles with a TV set's pic- 
ture. Each picture is numbered for 
easy identification. When something 
goes wrong with the set, the owner 
calls his serviceman and tells him, 
"My picture looks like number seven 
or twenty-four as the case may be." 

In the Raytheon Service manual 
that is distributed to all TV servicemen, 
there is also a "Service Saver" section 
that shows the same numbered 40 con- 
ditions, and gives schematic diagrams 
of the circuits and what causes the 
trouble, plus a complete list of parts 
and tubes that might be involved. It 
also contains hints and kinks for quick 
repair-what to test, what to change, 
what component might be causing the 
difficulty. This method of television 
service enables the serviceman to 
quickly diagnose and remedy the great 
majority of troubles and he will be 
able to effect a solution in ten to 
twenty per cent of the time he normal- 
ly did without this unique approach." 

Before introducing the "Raytheon 
Service Saver" to the public, Raytheon 
tested Mr. and Mrs. America's ability 
to describe correctly the picture con- 
dition they saw on their TV set. 92% 
of the subjects described the picture 
condition accurately. 

RMS Conducts Servicemen's Forum 
A half-hour telecast of a section of 

a servicemen's forum conducted by an 
official of Radio Merchandise Sales. 
Inc., was held at the studios of WHIZ - 
TV, Channel 50, Zanesville, Ohio. 
The combined RMS forum and WHIZ 
telecast is claimed to be one of the 
most unique presentations made by 

members of the TV industry. Martin 
Bettan, RMS engineering head, lead 
over 125 dealers at the studios of 
WHIZ in a technical discussion on 

('I/F. In the latter 15 minutes of the 
program technical questions were then 
answered by the RMS technical chief. 

At this early date, accurate results 
are not available, but immediate re- 
sponses to the broadcast (phone calls 
and letters from the viewing public) 
and the enthusiasm of the local techni- 
cians, indicate that public interest 
"live" telecasts, when coupled with 
stimulation at the technical levels, is a 

most effective "hypo" for the TV busi- 
ness. 

Television Interference Aids 
Distributed 

RE1-MA, in cooperation with the 
Washington Television Interference 
Committee and the Electric Institute 
of Washington, has prepared two edu- 
cational aids on the causes and cures 
of television interference for distribu- 
tion to all TV service dealers and tech- 
nicians in the greater Washington, 
D. C., area. It is pointed out in a 
pamphlet on the general subject of 
TVI that the radio amateur is actually 
involved in "only a small portion" of 
the television interference picture. A 

number of other causes of the com- 
plex TVI problem are detailed, lead- 
ing to the conclusion that "the average 
television receiver owner is not trained 
either to diagnose or to understand 
his personal interference situation. He 
requires honest and intelligent advice 
from his service technician." 

Niagara Frontier Gets UHF 

Techniques Preview 
J cic\ isiou technicians of the Niaga- 

ra area were given a preview on the 
techniques of UHF television recep- 
tion recently in Buffalo, N. Y. The 
preview was another of the well -re- 

ceived Taco UHF Television Clinics 
presented in all parts of the country. 
Following talks by Taco and WBUF 
officials outlining the general theories 
of UHF and local conditions associat- 
ed with television, a round table dis- 
cussion was held during which the 
technicians enjoyed the opportunity of 
presenting their specific UHF prob- 
lems. 

Viewing Distances For Television 
Experts at Emerson Radio and Pho- 

nograph Corporation report thousands 
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of observations revealing that the 
proper viewing distances for television 
range between four and eight times 
the size of the picture tube. For ex- 
ample, a 17 -inch receiver gives the 
most satisfactory service when viewed 
from a distance of five to eleven feet. 
In a similar manner, a 21 -inch TV set 
is best viewed from distances between 
seven and fourteen feet, while the 27 - 
inch receiver's most satisfactory view- 
ing range is nine to eighteen feet. One 
conclusion drawn from the Emerson 
survey is that the 27 -inch video re- 
ceiver is not too readily adaptable for 
home usage since a viewing range of 
such distance is rare in the average 
home. 

Philco Test Equipment Line 
The second double -page advertise- 

ment appearing in this issue culmi- 
nates the first phase of the Philco 
campaign. Combining new circuits, ac- 
curacy and versatility with low cost, 
the advanced design Philco line of 
test equipment offers the service tech- 
nician a great variety of units that, 
when combined, can form a complete 
service laboratory to meet every UHF 
and UHF servicing requirement. 
Among the Philco test equipments 
previewed are completely redesigned 
versions of standard Philco test units. 
Entirely new models, among them the 
Model G-8000 vhf to uhf Signal Gen- 
erator Adapter and Model G-8002 
Auto -Level Sweep Generator, lend a 
revolutionary approach to uhf servic- 
ing by providing the most modern tools 
for this newest advance in servicing. 

Availability for purchase of new 
model test equipments will be an- 
nounced by Philco through the medium 
of advertising in this publication. 

JFD Holds UHF -VHF Antenna Clinic 
TV service -dealers in the Grceit ille, 

Spartanburg, Asheville areas of North 
and South Carolina attended a "JFD 
Antenna Clinic" sponsored jointly by 
Dixie Radio Supply Company and 
the JFD Manufacturing Company in 
Greenville, South Carolina's Poinsett 
Hotel. JFD's Mort Leslie discussed 
UHF and VHF antenna installation 
problems, pointing out individual 
antenna designs best adapted to various 
installation requirements. More than 
600 attending service -dealers partici- 
pated in the lively forum, which was 
preceded by a Buffet Supper. 
Sylvania Offers "TNT Chest" For 
Servicemen 

A handsome, new tube and tool car- 
rying case, designed particularly to 
meet the needs of TV -radio servicemen, 
is being offered by Sylvania Electric 
Products Inc., in a premium promo- 
tional campaign, which will run 
through November 15. The sturdy, 

singl_e te 

ne 
1 

CiHttER CA65SHATC44 RATiCRT: 6E+IEkAtt3p. 

MODEL 485 
synchronized crosshatch pattern generator 

AaVrAT1f1n0 

You control your own broaacast test pattern tor initial in- 
stallations and linearity adjustment calls with the Simpson 
Model 485. Newly developed Model 485 provides a syn- 
chronized signal, modulated on the carrier frequencies of 
channels 2 through 6, which can be tuned and sent through 
the receiver under test - anywhere, at any time! The ver- 
tical and horizontal sync pulses provide means by which 
the pattern is locked in on the TV receiver. Since this is a 
transmitted TV signal, it is not necessary to check against 
a broadcast pattern. Linearity is double checked with a 
single test - no call back to cut service profits. 

Dealer's net price, including special output cable for 
75 and 300 ohm terminations, only $147.50. Ask your 
jobber for full information or write - 
SIMPSON ELECTRIC COMPANY 

5200 West Kinzie Street, Chicago 44, Illinois 
CO 1-1221 

Another reason why Simpson is world's largest manufacturer of test equipment 

DENIM" 

new Sylvania case, or "TNT Chest", 
will hold 187 tubes, meter, a complete 
set of tools, soldering guns, and a 

Sylvania "TNT" Chest 

sufficient number of parts for any 
house call. A convenient feature of the 
case is its aluminum tool and parts 
tray, divided into 14 separate compart- 
ments, which holds all needed tools 
and parts. ]'he case is light and roomy. 
measures only 9" wide, 15" high, and 
20" long. 

Boise Ordinance Passed 
.lit nrdinanee was adopted by the 

Boise, Ida., City Council (July 13) 

amending the city building code to 
provide regulations and standards for 
the installation and maintenance of 
television antennas. Approved .with- 
out any protests being heard, the ordi- 
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AMERICAN TELEVISION & RADIO CO. 
2cea44 Peoducte Succe 1931 

SAINT PAUL 1, MINNESOTA-U. S. A. 

nance provides that any person instal- 
ling or repairing any outside televi- 
sion or radio receiving antenna over 
15 feet in height must obtain a per- 
mit from the city building inspector. 
The ordinance provides further that 
the city building inspector conduct 
inspections of television antennas and 
that metal mast structures supporting 
outside television or radio antennas 
be of non -corrodible material and 
effectively grounded. Use of chimneys 
or vents for supporting mounts is 

made illegal by the ordinance. 

Raytheon Promotion For Service 
Dealers 

Raytheon has recently announced a 

new tube promotion item. This item, 
the Raytheon Tele -Jar Rotor, is a most 
unique and necessary shop aid for 
dealers. Specially designed for service 
dealers, this exclusive promotion item 
will save them much time, space, and 
money in small parts storage. Approxi- 
mately 17" high x 15" wide x 13" deep 
the Tele -Jar Rotor has 48 transparent 
plastic, unbreakable jars which are 

ideal for storing transistors, crystal 
diodes, subminiature and miniature 
tubes, panel lamps, resistors, small con- 
densors, insulators and hardware. De- 
signed to give dealer shops a neat "pro- 
fessional" look, this versatile Tele -Jar 
Rotor has been manufactured so that 
it can he used on the bench or on the 
wall. The Rotor's ferris-wheel motion - 
gives a constant, visible inventory 
check and facilitates small parts stock- 
ing. 

Philco Releases New UHF Film 
"When UHF Comes to Town" is 

the title of a new I5 -minute film pro- 
duced by Philco Corporation for re- 
lease to distributors in areas through - 
broadcasting stations are going on the 
out the country where new UHF 
air. It is available in 16mm sound for 

[Continued on page 13] 
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NICE GUY... with ib/ock eye 
Ra J <on are nuisons y 

If you understood what your 

RADIO 
ANagainst, 

TELEVISION 
Ey E d óSIyOiN a 

SERVICE 
R ICEisDEALER 

is 

WE'LL WAGER DOLLARS ro doughnuts you approach a TV-Radio Sen ice Dealer with 

apprehension - feeling sure he's scheming to "do" you out 
ofT an 

unfair 
Sen aeon of 

your hard -eared money. Thus mental black eye gives 

into the spectacular growth 
is 

of the 
undeserved. 

nation's fasteh. st developing 
slew 

io Servke 
findustry, sºone 

made mistakes, but the misguided were mighty few.. The vast majority 
trustworthy of 

Television 
e e Lunn, 

and Radio Service Technicians are capale. efficient, 
with 

thoroughlya 
rapidly expanding new 

nessmen doing a magnificent job of keeping pace ws 

industry. 
several of 

And know whatthe 
T Raytheon gManufacturingl Company, atdvoughkba 

ore 

nationwide TV 
companies has been Bonding the repair work of Radio and 

America's largest surer om 

Television Service Dealers. More than 50,009 Registered Bond Certificates 
of 

have been 

'issued to Bodedealers 
alers )l have 

o the ver United 
receìtedi 

of 
lessthe ºhanil50 

millions 
complaints. We 

qualified g record a marvelous indication of the skill, integrity and ability 

consider this t 
dealer of these selected 

4NT 

11 known u 
The service dealersN tEL are bonded through Y ' 

They ,oast he skilled wind:. 

RAYTHEON BONDED ELECTRONIC TECHNICIANS.n elth of experience to qualify 

u have modern, ssi cats rest 
They 

equipment, and 
code of Ethics 

for titis coveted classification. They adhere to a strict 

to protect you. Here it is: 

1. Guarantee all Radio and Television repair work fur 90 days. 

2. Use only parts of recogoiaed quality. 

S. Charge not more than list price par 

as 

ts installed. 

4. Test customers' tubes as accurate) 

S. Keep labor charges at a reasonable level. 

6. Perform only such work as is necessary. 

7. Maintain proper equipment for good repair work.. 

B. Maintain the highest quality service. 

Whatevercwe'd the sands odd of your 
at Raytheon Bonded Electronic Technúmoo t 

need 

service Wald like to suggestyou 

fur his seal. It's the symbol of a service man whose work, way of doing business, and 

integrity are above reproach. We're sure he'll satisfy you. 

RAYTHEON 
'Ice 

- Yaf RaYtHEoN 
r 

(IRONIC 
TECHNICIANS 

r.. ElE IIANAN 
a,,a 

{ /RD I HIOr ATT MUON MANUFACTURING 
COMPANY 

,L R ICRIYINO 

TURD 
S ANGINAS ON - ^ 

I l NUWTON CNICAGO Ja 
LNG tines\ 
RATMINI MRNyraCTUlü 

TELEVISION Ast ºlaie 
TUBES. IsaUSTRItt 

AND VOWSº TUBES, 
TELEVISION ale 

sacie SETS. CERMaNIUM 
PRODUCTS. aiarutnar 

EQUIrMENT. ELECTRuNIC 
emessa. Eatstsnl, 

MaRIME EQUIPMENT. ELECetTIC DUPLICATORS. INDUSTRIAL EQUIPMENT. ULTRASONIC MACNINE rents Aso ELECTatSIC rates. SONAR. RADAR AND CneaosicurIola EQUIPMENT ens THE UNITED seaTEt oornrMENT 

Raytheon Is Telling Your Side of the Story to over 

25,000,000 Readers of 
The September 21st issue of LIFE will carry the 
full page, two color advertisement pictured 
above, telling your side of the Radio -TV Service 
story to LIFE'S vast audience. We gladly run this 

advertisement to help you 
combat the unjust attacks 
that have been made on RAYTHEON 

ie 
excellenCe in eleclianica 

your profession and to give the public a true 
picture of the really good job you are doing. 
It's our way of saying "thank you" for your 
loyalty to Raytheon Radio and Television Tubes. 
We assure you their quality and performance 
will continue to meet your most exacting 
requirements. 

RAYTHEON MANUFACTURING COMPANY 

D PIES RELSUBMINIAAND 
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YOUR T V 
AND 

RADIO SETS 

WITH DEPENDABLE 

REPLACEMENTS 
R 

COMPOSITION RESISTORS 

l'in es ... but what dependability, rug- 
gedne,,. and stability! And they provide 
an extra margin of safety-being rated at 
70C rather than 40C. Completely sealed 
and insulated by molded plastic, they meet 
all JAN -R-11 requirements ... are avail- 
able in 1/2, 1, and 2 -watt sizes in all RTMA 
values. 

TYPE AB NOISE -FREE POTENTIOMETERS 

Because the resistance material in these 
units is solid-molded-not sprayed or painted on-continued use has 
practically no effect on the resistance. Often, the noise -level decreases 
with use ... and they provide exceptionally long, trouble -free service. 
Rated at 2 watts, with a good safety factor. 

BROWN DEVIL® AND DIVIDOHM® RESISTORS 

BROW N DEVIL fixed resistors and DIV1DOHM 
adjustable resistors are favorite vitreous - 

enameled units! DIVIDOHM resistors are avail- 
able in 10 to 200 -watt sizes; BROWN DEVILS in 5, 
10, and 20 -watt sizes. 

WRITE FOR 
STOCK 

CATALOG 

OHMITE MFG. CO 

Chicago 44, III. 
4846 Flournoy St. 

10 

Be Wight With ... 

HMIITh 
RHEOSTATS RESISTORS TAP SWITCHES 

EDITORIAL 

b,- S. H. COWAN 

UHF Conversion Problems 
Many new uhf -t,tions are nearing the 

operations stage, gi ing rise to many acute 
problems for service dealers and service- 
men. Primarily, they must have or acquire 
the technical competency to make these 
conversions; then they must determine how 
much customers should be charged for such 
conversion service work. A very compre- 
hensive story on this subject, a report on 
how Norfolk, Va. servicemen met the chal- 
lenge, will appear in October "Service 
Dealer." Don't miss it! 

Meanwhile, the happenings at Houston, 
Tex., where a new uhf station is nearing 
completion, warrant discussion. In Hous- 
ton, recently, the Appliance Dealers Ass'n 
held a meeting at which there was present 
representatives of the Texas Electronics 
Technicians Ass'n, the BBB and the Retail 
Merchants Ass'n. It was brought out, front 
the serviceman's angle, that no pre -planned 
scale of rate charges for conversions should 
be decided upon. And rightly so! The gen- 
eral concensus that sets having turret -type 
front ends could be converted for a charge 
of $15 while non -turret -type sets could he 
converted for $50 is too low, to our way of 
thinking. Re-examine your cost figures. 
fellows! 

That no antennas should be installed 
until a test pattern is actually on the air 
was decided upon. This is smart, as experi- 
ence in other areas has shown. That a book- 
let designed to enlighten the public on set 
conversions, published by BBB and NAM, 
is to be offered to dealers and technicians, 
also meets with our favor ... but even that 
book has some shortcoming in that i 

works more to the disadvantage of the ser- 
viceman, while favoring dealers. This is 

something that technicians should be for 
warned about. 

However, one point raised at the Houston 
meeting deserves special comment and 
criticism. The Appliance Dealers Ass'n 
stressed that there was "an ever-increasing 
number of `unauthorized' and 'unscrupu- 
lous' repairmen operating in the area." 
It was mentioned that BBB was checking 
all servicemen listed in the telephone direc- 
tory and technicians associations. We ask. 
"Who is qualified to judge as to who is an 
`authorized' repairman?" 

We advocate association membership fn 
all technicians, even part-time independents 
and we strongly object to any group settings 
itself up to adjudge any independent ser- 
vicemen as being "unauthorized" providing 
the man has the proper ability and integ- 
rity. We're for free enterprise as strongly 
as we are for unity and association mem- 
bership. More important-we're for service- 
men as such, and want to see them all en - 

jot higher living standards. 
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GOLD -COLORED ANTENNA... 

FULL -YEAR GUARANTEE AGAINST 

RUST AND CORROSION... 

ADVANCED HIGH -GAIN ANTI -VIBRATION 

DESIGN... 

MODEL 
UHF 633 

GOLDEN MINI -COR 
WITH FREE JUMPER 

MODEL UHF 300 GOLDEN VAGI 
WITH FREE JUMPER $5.50 LIST 

MODEL 
UHF 400_ $14.95 LIST 

GOLDEN MAXI -COR 

These revolutionary fea- 
tures are your identification 
of the new JFD "Gold 
Shield" UHF antennas-in- 
troducing to the TV antenna 
field an unprecedented con- 
sumer attraction. 

MODEL 
UHF 411 $11.75 LIST 

GOLDEN BRIDGE 

MODEL 
UHF 900 

PARA -BOW 

MODEL 1 

UHF 611 
GOLDEN BOW-FLECTI 

WITH FREE JUNIPER 

This 1FD 

Gold -Shield 

Antenna is 

Guaranteed 

Against Rusting 

for 1 Year 

(normal use) 

$14.95 LIST 

Here's what the JFD "Gold Shield" UHF anten- 
nas offer you: An individual antenna for each in- 
stallation requirement, ranging from the "Golden 
Para -stak" with 15 DB. gain and 28.5 DB. front -to - 
back ratio for fringe areas to the "Golden Bow - 
flector" with 6.5 DB. gain and 10 DB. front -to - 
back ratio for local signal areas. Add "Bronzidite" 
protective plating, and you have the antennas 
for greater UHF profits-without call-backs. 
See them at your jobber or write for Catalog 
No. 218. 

JFD MANUFACTURING CO., INC. 
BROOKLYN 4, N.Y. 

World's largest manufacturer of TV antennas and accessories 

BRONZIDITE 
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see your jobber 

for this 

gge/At 
grPOPI/OPY 

OFFER 

12 

It's HERE-Sangamo's new premium molded paper tubular 
capacitor that will outlast and outperform any other 
tubular... built for better 
TV performance. 

Here's a deal you can't afford to miss. You get a basic balanced 
inventory of fast-moving "Telechiefs" assortment based on 
national popularity-PLUS a heavy gauge steel chest with two 
extra drawers for small parts-PLUS 100 attractive folders of 
your choice to promote your business. You get all this for only 
$24.00-the dealer net price of the capacitors alone. (They 
list at $40.00.) 

Get acquainted with the Telechief today-your Jobber has 
these kits in stock. 

Slightly higher in Canada 

You can have 100 of any of these business -building 
folders without extra cost-a sample of each is 
enclosed in the kit. 

SC5J-1! 

SANGAMO ELECTRIC COMPANY ILLARION INOIS 
RADIO -TELEVISION SERVICE DEALER SEPTEMBER, 1953 
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TRADE FLASHES 
[from page 8] 

showing to television dealers and oth- 
ers interested in building up enthu- 
siasm for new UHF television service. 

NTSC Proposes New Color TV 
Standards 

`The National Television System 
Committee, an industry -wide group of 
scientists and engineers, announced it 
will ask the Federal Communications 
Commission to adopt new improved 
standards for commercial color televi- 
sion broadcasting. The standards pro- 
posed are an improvement over exist- 
ing television standards in that they 
permit the broadcasting of color and 
simultaneously provide black and 
white sets with a high -quality black 
and white picture. No changes would 
be necessary in present sets to permit 
them to continue to receive a black 
and white picture from transmissions 
in color. 

RTMA Changes Name to RETMA 
Members of the Radio -Television 

Manufacturers Association voted to 
change their name to the Radio -Elec- 
tronics -Television Manufacturers Asso- 
ciation and approved a reorganization 
plan which will expand the Board of 
Directors and provide larger represen- 
tation for new segments of the indus- 
try. The changes become effective 
immediately. 
WNHC-TV Scheduled For Power 

Increase 
The Elm City Broadcasting Corpora- 

tion, owner of VHF television station 
WNHC-TV, has received permission 
from the FCC to increase its visual 
power output from 18,000 to 316,000 
watts and to telecast on Channel 8. In 
changing from Channel 6 to Channel 
8, WNHC-TV will provide stronger 
power which will eliminate any pos- 
sible interference from other stations. 
The increase in telecasting power will 
enable WNHC-TV to penetrate, in a 
deeper and broader sense, the areas it 
now serves. The increase in power will, 
of course, bring about a further pene- 
tration of Southern New England and 
Eastern New York State. Target date 
for change is set for some time in 
November of this year. 

January -June Television Production 
Record Set 

Television set production during the 
first six months of this year set a new 
record for the period, the Radio -Elec- 
tronics -Television Manufacturers Asso- 
ciation announced. At the same time, 
radio production topped the compa- 
rable 1952 period by over 1.8 million 
sets. For the first 26 weeks of this year, 
RETMA estimated that 3,834,236 TV 
receivers and 7,266,542 radios were 

MODEL 488 FIELD STRENGTH METER 
Saves service time in TV antenna installation-makes service 
profits longer.... Whether installation is fringe in the hills or in 
the bounce -filled canyons of the city, Model 488 give. you the 
best location quickly, accurately.... Location of maximum 
signal areas, antenna orientation, comparison of antenna sys- 
tems, adjustment of boosters and checking antenna and 
lead-in installations are only a few of the many furcions of 
Model 488. 

You're osing profits without one.... Dealer's net p -ice in- 
cluding °aerating instructions and shoulder strap. $115.00 

See your jobber for full information or write Simpson 
Electric Company, 5200 West Kinzie Street, Chicago 44, 
iliinois. Phone EStebrook 9-1121. 
In Canada, Bach -Simpson, Ltd., London, Ont. 

Another reason why Simpson is the world s largest 
manufacturer of test equipment 

manufacuared. This compares with 
output of 2,318,235 television sets and 
5,456,035 radio receivers in the same 
1952 period. The previous January - 
June high in television production was 
set during 1951 when 3,457,519 sets 
were manufactured. For the month of 
June, RETMA reported that 524,479 
television sets and 1,163,831 radios 
were produced compared with 361,- 
152 TV receivers and 986,603 radios 
in the same 1952 month. Radios with 
FM circuits manufactured during June 
totaled 49,875 units. In addition, 1,384 
television sets with FM facilities were 
produced. 

RCA Features HI -F1 Victrola 
Phonographs At NAMM 
Convention 

Newly -developed high fidelity Vic - 
trola phonographs and new -type ex- 
tended range phonograph records- 
both products of the RCA Victor Divi- 
sion were featured at the annual con- 
vention of the National Association of 
Music Merchants. The occasion marked 
the first demonstration to a large group 
of RCA Victor's new high fidelity 
Victrola phonographs, developed after 

[Continued an frage 60] 
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Servicemen 

Model M-8104. More new features than 
any other unit at this popular price. 
Reads signal strength directly from the 
dial from 10 to 100,000 microvolts. 
A serviceman's time saver to mea- 
sure actual TV picture signal strength. 

Cross Dot Linearity Pattern 

Model G-8004. Philco's new 
unit for the finest possible line- 
arity adjustments when a station 
pattern is not available. It pro- 
vides extreme versatility of per- 
formance and design at amazing 
economy of operation. Light, 
rugged and portable it's the 
new leader in test equipment. 

VHF to UHF Signal Generator Adapter 

Model G-8000. The most economical 
system yet designed to produce UHF 
signals for TV receiver tests. Through a 

conversion process using any VHF 
meter this unit produces from an input 
VHF signal, UHF signals having the 
same characteristics as the VHF signal. 

CHECK THESE 

PH lICO 
TEST EQUIPMENT 

FEATURES 

¡/ New Low Prices 

VNew Circuitry 

1/' New Styling 

>/ New Ruggedness 

V New Versatility 

1,/ New Accuracy 

NOW YOURS 
ON NEW EASY 
PAYMENT PLAN 

Mutual Conductance Tube Checker 

Model 7052. Tests more different type 
tubes than any unit on the market, from 
subminiature to acorn low power trans- 
mitting tubes. Shorts on tube elements 
can be easily determined, employs 
roh chart instead of cards, for use 
as a portable or counter top unit. 

Dynamic Signal Tracer 

Model 7031. An extremely versatile in- 
strument ... this unit is designed for 
fast diagnosis of radio trouble by 
audibly monitoring RF and AF circuits. 
Can be used to accurately check P.A. 
systems, microphones and phonograph 
pick-up circuits, also localizes distortion. 
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5 -inch High Gain Oscilloscope 

Model S-8202. This outstanding scope 
is built to the very highest standards of 
test instrumeits .._ It features the higl-- 
est gain 10 millivolts/inch, and widest 
frequency range at its popu_ar price. 
Wide sweep -anges allow extreme flexi- 
bility in sweep circuit trouble shooting. 

Philco Crcuit Master 

Model 8100 Designed to the most 
rigid of engineering specifications, this 
rugged metal -cased vacuum tube volt- 
meter is by far -he finest in its price 
class. Prov des unmatched accuracy 
for measuring and aligning where plus 
and minus indiations are required. 

Visual Alignment Generator 

Model 7008. Combines in one economi- 
cal instrument functions that can be 
approached onl- in a cumbersome col- 
lection of cost :3r devices. No special 
scope connecticns are required for the 
most accurate visual alignment and 
calibration that is possible to achieve. 

3- nch TV Oscilloscope 

Model S-8200. The most practical port- 
able unit available for bench or field ser- 
vicing. Preset horizontal and vertical 
sweep rates take the guesswork out of 
trouble shooting, aligning and mea- 
suring. Ideal for television because of 
its high sensitivity and wide response. 

..x ... 

euna,...7422evecteocap 

UHF Auto -Level Sweep Generator 

Model G-8002. The most modern, most 
inexpensive UHF sweep generator on 
the market. Checks sweep alignment 
with any test oscilloscope. Its output is 
controllable and leakage is negligible 

. makes possible over-all trouble 
shooting and testing of low level units. 

Appliance Tester 
Model 5007. The ultimate in versatility. 
A one package, all purpose, portable 
appliance service unit. Permits over-all 
analysis of refrigerators, ranges, air 
conditioners and household appliances. 
With "pick-up" elements to deter- 
mine te_nperarure and built-in voltmeter. 

Philco Circuit Tester 

Model 8102. A general purpose volt- 
ohmeter that challenges comparison. 
Utilizes 1% resistors throughout to 
insure maximum accuracy. Tests AC 
voltage ranges of audio and high im- 
pedance AC circuits where a vacuum type 
voltmeter would normally be required. 

Cathode Ray Tube Checker 

Model 7053. Wil_ accurately test all 
picture tubes used in home TV receivers. 
Special cathode-ray tubes are easily 
checked by using plug-in adapters. 
Eliminates trouble shooting guesswork. 
Neon lamp indicates shorts and open 
elements in the electrodes of the gun. 

MAIL THIS COUPON FOR NEW 
FREE BOOKLET 

or see your Philco Distributor 

PHILCO CORPORATION 
Accessory Division 
Allegheny Ave. & "A" St., Phila. 34, Pa. 

I am interested In the 
Philco Test Equipment 
shown here. Please send 
me details of your SPE- 
CIAL PURCHASE 
PLAN for obtaining 
these units. 

Please send FREE 
copy of your new iook- 
let on Philco Test 
Equipment. 

NAME 

ADDRESS 

CITY. STATE 
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If you could advertise nationally, chances are you'd do just what CBS-Hytron 

is doing for you. You'd tell the world inMD and 
0 

Half -page advertisements will appear in LIFE Sept. 28, 
POST Oct. 3, LIFE Oct. 19, POST Oct. 31, LIFE Nov. 16, 
and POST Nov. 28. Reaching over 28,583,290 readers! 

e 
that you promise quality TV and Radio service, parts, and tubes . .and 

at fair charges. And that's just what CBS-Hytron is doing for you with 

advertisements like these. You'd identify your service repair 
These are just some of your Certified Quality Service adver- 
tisements. They sell you ... and without a lot of sell for 
CBS-Hytron, although CBS-Hytron gladly pays the bill. 
Why? Because as we build public confidence in Certified 
Quality Service, we build greater faith in you and more busi- 
ness for you ... our customers. 

shop as the one people are reading about in the magazines. You'd use this 

Certified QUALITY SERVICE decalcomania on your door. 
This Certified Quality Service decalcomania identifies you as 
a dealer with hard-earned technical knowledge and the 
latest in equipment. A dealer to whom the public can go for 
Certified Quality Service. It helps you cash in on your big 
Certified Quality Service plan. 

this Certified QUALITY SERVICE window streamer. 

Manufacturers of 
Receiving Tubes Since 1921 

You'd use 

T,liy TAG ow you. 91T *.uw;... 

Quality`' and Radio Paru 

and Sen_ire... Mir ( 'ha ryes 
And 

Let folks know you Certify the quality of your service, 
parts, and tubes ... and at fair charges. Use all the Certi- 
fied Quality Service sales material available to you. Be 
sure this window streamer is up during your consistent 
advertising campaign this Fall. 

CBS-HYTRON, Danvers, Massachusetts 

A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 

A member of the CBS family ...CBS Radio CBS Television Columbia Records, Inc. 

CBS Laboratories CBS -Columbia, Inc. and CBS-Hylron 
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above all you'd use these Certified QUALITY SERVICE tags. They tell your 

C*,:n` 
This plan goes all the way to do the job. When you 
use these Certified Quality Service tags you're putting 
right into your customer's hands convincing proof .. . 

Proof that Certified Quality Service means more for your 
customer's money. 

customer he is getting more for his money when he calls your service repair 

shop ... because you Certify the quality of service, parts, and tubes ... and 

at fair charges. Yes, by using all this material, and more to come, you 

cash in on your big Certified QUALITY SERVICE advertising campaign. 

Get your kit. 
.. ,.. 

UV 4{1 
Mç1.ri... 

,,,,4 Ac 4 « .10013 

311I 

(ZualitY Vand 
[ta(Ita Pans 

errlr.e. 
ChoirsiYnticJ 

. . Fair 
,.4..,,. 

It contains all the material 
Make the most of your big Certified Quality Service ad- 
vertising campaign. Be sure you have all the facts .. . 

and all the material you need. Get this sales promotion 
kit, today! 

you need to identify you as a Certified QUALITY SERVICE dealer. Ask your 

CBS-Hytron distributor for special deal. Or use coupon to order direct. 

SEE YOUR 
CBS-HYTRON 
DISTRIBUTOR 

... OR MAIL 
COUPON 
TODAY! 

CBS-HYTRON, Danvers, Mass. 
Please rush me the Certified Quality Service promotion kit, containing: 
1. 18- by 28 -inch LIFE and POST easel display .. . 

2. New Certified Quality Service decal... 
3. 8- by 23 -inch window streamer .. . 
4. AND 250 Certified Quality Service tags imprinted with MY name and address. 

HERE IS MY 3 -LINE IMPRINT: 

a me 
(please print) 

Street 

City 
State 

I enclose $2.00 to cover the cost of imprinting. 
Signed: 
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things are NOT as they seen .. 

!It 
Things are not as they seem... 

These two fuses look alike ... 
But they are not. 

LITTELFUSE 

This is a pérfect square within the circle - it is an optical illusion that the sides bend. 

This fuse may burn out anywhere along the 
length of the filament even in the cap-this blown 
fuse is impossible to detect visually. 

This Littelfuse has a controlled blowing point- 
the filament is plated throughout its length except in 
the very center-the fuse will always blow here. A 
blown Littelfuse can be detected immediately-a 
Littelfuse feature. 

DES PLAINES, ILLINOIS Littelfuse holds more design patents on fuses than 
all other manufacturers combined. 
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This concluding installment 
on Sync Circuits gives a 
circuit analysis of varions 
types used in commercial 

Erratum: The first installment of "Sync Cir- 
cuits" in the August, 1958 issue should be 
corrected as follows: Text matter (not illustra- 
tions) reading Figs. 5, 6, 7, and 8 should read 
Figs. 6, 7, 8, and 9 respectively. Page 20, 5th 
par., last line-Fig. 5b should read Fig. 5. 
Page 21, 5th par., 2nd line-delete Fig. 9. 
1111 

Silvertone Model 1176-21 
The Silvertone Model #1176-21 (Fig. 

11) is an example of a cathode driven 
stage followed by a direct coupled 
stage. The composite video signal is 
fed to half of a 6SN7 through a double 
time constant network. It consists of a 
270K resistor paralleled by a 270 µµf 

condenser which is in series with a .01 

µf condenser and a 2 meg resistor to 
ground. The cathode is grounded and 
the 2 meg grid leak resistor develops a 
high bias. The plate voltage is kept 
low by means of a 68K resistor. 

The signal is fed to the grid sync 
phase positive. As a result of the high 
bias, most of the video portion of the 
signal falls in the cut-off region. Due 
to the low plate voltage and resulting 
plate saturation, there is some compres- 
sion of the top of the sync pulse. In 
this manner, noise on the sync pulse is 
compressed. 

The signal is then fed through a .05 
µf condenser to the cathode of the fol- 
lowing stage, half of a 12AU7. This 
stage has the cathode at +125 volts, 
the grid is at +120 volts and the plate 
is at +145 volts. As a result of these 
voltage relationships, this stage cuts 
off part of the sync signal to flatten the 
top and also compresses the remaining 
video by plate saturation. The grid of 
the last stage is direct coupled to the 
plate of V2 in order to retain the 
original shape of the pulse. The output 
of this stage is fed to the horizontal 
and vertical sweep circuits. 
Sparton Model 5212 

The Sparton Model #5212 (Fig. 12) 

television receivers. An 
overall picture of the dif- 
ferent types of sync circuits 
one may expect to service 

is thereby obtained. 

270 K .01 

V7 
!i 6SN7 

V. 

270 2 MMFD. MEG. 

40V. 
.05 

0V. 

68K 

145 V. 

V11 

12AU7 

+- 120V. 

125 V. 

270K 

+120V +120V 

145V 

140V 

680 K 

185 V 

.3.9K 

+250V +120V. +250V. 

Fig. I I-Silvertone Model 1176-21. Note the cathode 
by a direct copuled stage. This method eliminates noise triggering of sweep 

oscillators. 
operates in a similar manner, with the 
following variations: 

1. A pentode (6AU6) is used instead 
of the two triode sections for both 
clipping the top of the sync pulse 
and stripping the video informa- 
tion from the sync. 

2. The grids of both stages are re- 
turned to positive points to pre- 
sent less of a charging impedance 
to noise pulses. The composite 
signal is fed sync phase positive 
to the grid of the 6AU6 through 
a double time constant circuit 
which discriminates against noise 
pulses. 

The grid return resistor (2.2 meg) 
is returned to a tap between two 22K 
cathode resistors (See Fig 12, point A). 
Approximately 9 volts of grid to 
cathode bias is developed across the 

driven stage followed 

second resistor. The plate and screen 
are at 100 volts resulting in quick 
plate saturation. 

The grid of the second stage is 
coupled to the plate of the first stage 
by means of a .1 µf condenser. The 
grid return of the second stage goes 
back to +110 volts through a 2.2 meg 
resistor. Grid current establishes a 
voltage in the order of 9 volts positive 
at this grid. Cathode current develops 
12 volts at the cathode resulting in a 

-3 volts grid to cathode bias. Thp 
plate is at 70 volts positive. The hori- 
zontal phase detector is fed from both 
cathode and plate resistors and the 
vertical is taken off the top of the 
plate load. 

RCA KCS 66C 
The sync circuit of the RCA Model 

#KCS 66C (Fig. 13) uses 21A tubes. It 
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has separate horizontal and sync pulse 
systems, has a noise limiting circuit 
and is also used to set the bias of the 
agc circuit. Therefore, it fulfills the 
initial requirements of increased effic- 
iency and circuit reduction. 

First, let us examine the noise sup- 
pression circuit. By means of this cir- 
cuit, noise pulses whose amplitude ex- 
ceeds the sync pulse are eliminated. 
This circuit works in the following 
manner: 

One input to the vertical sync strip- 
per is fed from the video amplifier in 
sync phase positive. The screen of the 
fourth video if amplifier is also con- 
nected to this grid. The video if am- 
plifier is so biased that the normal 
sync pulses will not drive the tube to 
grid current. Any pulses of greater 
amplitude than the sync pulse will 
cause grid current. The screen is not 
fully by-passed, and this pulse will 
cause the screen voltage to drop. This, 
in turn, causes a negative going pulse 
to appear at the vertical separater 
grid at the same time as the pulse 
which was passed through the video 
amplifier. In this manner, a negative 
noise pulse and the same pulse phased 
positively appear simultaneously at 
the grid and cancel each other out. 

The composite signal is taken off 
the video amplifier and is fed to 2 

tubes both separated by a 56K isolat- 
ing resistor. The upper tubes in (Fig. 
13) are the vertical sync string, the 
lower set is the horizontal sync string. 

270K 
.05 -NVVV`- 

-I1 
150 

MMFD. 
2.2 
MEG. 

V. 

Ve 
6AU6 100 V 

0.1 
9V 

V13 VERT 
6 S N 7 INTEGRATOR 

70V e 
2.2 

22K MEG 

+110V. 

2.2K 

12V 

T 
HOR. 
DISC. 

+110 V 

HOR. 
DISC. 

Fig. 12-Sparton Model 5212 

The cathode of the vertical sync sepa- 
rater is connected by a 1.8 resistor 
to a tap on a bleeder from ground to 
+150 volts. The voltage at the 
cathode is approximately 95 volts. 
The grid is at +75 volts. The plate 
is connected to the boost voltage 
through a 120K and a 1 meg resistor 
and is nominally approximately 400 
volts. 

This stage, because of the heavy 
grid to cathode bias, tends to cut off 
all the video signal. The second 
stage, which has a very low plate volt- 
age (+12 volts), compresses the video 
to the extent that only the vertical 
pulses are fed to the vertical integra- 
tor. Although, all the RC time con- 
tants in this circuit tend to discrim- 

inate against the horizontal pulse, the 

4th.I.F. 

VIDEO AMP. 
SYNC 

TAKE-OFF 

A.G.C. 
CONTROL 

4700 MMFD. 

1K 

18 K 

A.G.C. . 

TUBE GRID - 

400 V. 

BOOST 
VOLTAGE 

1.2 K 
i 

1. 0 
MEG. 

100 
MMFD. 

155 V. 

47 K 

+150 V. 

75 V 

12 K 

Fig. 13-RCA Model KCS66C 

integrator network is featured by a 
differentiator circuit which shunts any 
higher frequency (horizontal) pulses 
to ground. 

The horizontal circuit, in addition 
to its function of passing, amplifying, 
and shaping the horizontal sync pulses, 
also is the take-off point for the keyed 
agc system. In addition, it serves to 
set the agc bias level. The first sync 
stage is heavily biased (grid to cathode) 
by the insertion of a 150K cathode re- 
sistor. This brings the cathode voltage 
to +85 volts. The grid is at +7e 
volts. This results in the video por- 
tion of the composite signal being in 
the cut-off region. The second stage 
voltage, cuts off and clips the pulse 
fed to it. The third stage is also grid 
leak biased and is a cathode follower 
which feeds the signal to the horizon- 
tal afc tube. 

The biased level for the agc is set 
in the following manner: The poten- 
tiometer (agc control) determines the 
bias level of the grid of the first hori- 
zontal sync stripper. The positive dc 
level of the agc tube grid is taken off 
the junction of the 150K and .01 µf 
condenser at the stripper tube's 
cathode. Since the level of tube con- 
duction is determined by the grid to 
cathode voltage relationship, setting 
the grid level thus determines the 
voltage at the cathode. Once this level 
is set, the agc tube operates on the 
peaks of the sync pulse which is then 
fed to the grid of the agc tube. 

Philco Model 5212110 

The Philco Model ß52T2110 (Fig. 
14) is one of the most interesting ex- 
amples of sync circuitry. The principle 
of operation depends on an action 
opposite to the usual diode action. 
Usually the portion of the signal ap- 
pearing across the diode load resistor 
(luring conduction is the one used. In 
this case, it is the signal appearing 
across the load resistor during the 
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time that the tube is not conducting 
which is utilized. 

This circuit works in the following 
manner: The composite signal is taken 
off the plate of the video amplifier 
sync phase positive. It is fed to half 
of a 12AU7. The cathodes of both 
halves of the tube have a common 
cathode resistor. The second section 
of the 12AU7 is diode connected. The 
plate resistor of the second section 
(180K) goes to+ 240 volts. It is large 
enough so that any plate current 
sends the plate voltage to approxi- 
mately cathode potential. The plate 
also goes to ground through a 39K 
resistor. 

The diode will only conduct during 
the negative (or video) portion of the 
composite signal. This conduction 
through the 39K resistor causes the 
.015 µf coupling condenser to discharge 
and sets up a heavy bias on the follow- 
ing grid. When the upper or sync 
portion of the signal appears on the 
common cathode resistor, the diode 
stops conducting. The 39K resistor 
acts as the charging resistor for the 
coupling condenser. This brings the 
grid of the following tube above cut- 
off and into conduction. The RC time 
of the diode load is such that recovery 
time is equal to approximately sync 
pulse time. 

The output of the final stage is an 
amplified pulse equal to sync pulse. 
The feedback resistors from the plate 
of the final tube and the grid of the 
first tube sharpens and shapes the out- 
put pulses. The 270K resistor and 
180 µµf condenser in the grid of the 

Ist. 
VIDEO 
AMP. 

.0022 

+ 240 V 

3.9 K 

160 V. 

9V. 

+240V. 

10K 

1550 K 

180 K 

33 
MMFD. 
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MEG. 
MMVWM 

1.2 
MEG. 

5.6 
MEG. 

100K 

.015 
270 K 

180 
MMFD. 

330K 

21V. 

15K 

Fig. 14-Philco Model 5212110 

final stage presents a high impedance 
to noise pulses. 

By constantly testing new models as 
they come into the shop, observing 
the voltage relationships with a meter 
and the sync signal by means of a 

scope, almost all sync circuits can be 
analysed. It might be advisable, when 
a receiver with a new and complex 
circuit comes into the shop and there 
are no voltage or scope measurements 
on the schematic, to note these items 
down so that the operation of the cir- 
cuit can be studied and troubles in 
the sync located much more quickly. 

Capehart CT52 & CT57- 
Heptode Sync Stripper 

From the looks of the sets recently 
reaching the market, more and more 
of the manufacturers are hopping on 
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AMP. 
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0 
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A.G.C. 

R52 
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R53 
10K 
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22K 
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.047 

I 

R51 
V14 

10K R56 
330 K 

-MM- 
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4.7 MEG. 

6BE6 SYNC 

SYNC STRIPPER LIMITER 

C58 
C55 o 
100 --o 

S MMFD. 

+130V. 

R58 

'1 MEG. 

Fig. I5-Partial schematic Capehart CT52 

the heptode sync stripper bandwagon. 
The Capehart CT52 (Fig. 15) is an- 
other in the parade. There are, some 
noteworthy features in this receiver. 

In order to keep from loading the 
video amplifier output, and at the 
same time obtain better control of the 
two signals, the sync stripper signal is 

taken off the video detector. To ob- 
tain phase reversal and greater ampli- 
tude needed for the second control 
grid of V14 the sync stripper, the sig- 
nal from the detector is fed to a 6BA6 
sync amplifier, V13. 

The cathode of V13 is grounded. 
The grid leak resistor R52 (47K) with 
a signal across it causes the tube to 
cut off on the sync pulses. The plate 
is kept at approximately 25 volts due 
to the dc voltage across R54 and R55. 
This results in a high plate voltage 
signal during cut-off. The output is a 

positive going sync pulse with accom- 
panying video information. In addi- 
tion to driving the 6BE6 sync stripper 
this signal also drives a keyed agc tube. 

The 6BE6 first control grid is driven 
from the video detector with a 2 -volt 
peak to peak negative sync signal. This 
will hold the tube close to cut-off ex- 
cept when the positive signal from the 
sync amplifier appears at the second 
control grid at an amplitude cor- 
responding only to the sync pulses. 
The feature of this circuit is the pres- 
ence of R57 (4.7 meg) which goes back 
to 130 volts B+. The purpose of this 
resistor is to buck out the negative 
voltage which would appear across 
R52 the 6BA6 grid resistor as a result 
of heavy noise pulses which would 
bias V14 to cut-off. This bucking 
voltage is applied in weak signal areas 
by means of the switch S. This action 
does not occur during an ordi- 
nary sync pulse because the network 
R56, C55 does not discriminate against 
sharp noise pulses. 
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FLYBAC 
TRANSF 

TE 

AS any television serviceman will 
agree, the horizontal output sec- 

tion of a television receiver contains 
the circuits most likely to become de- 
fective much sooner and most often. 
Due to high peaks in operating volt- 
ages and other factors that subject 
circuit components and tubes to ex- 
treme operating conditions, marginal 
parts and tubes will break down faster. 

Troubleshooting the horizontal 
sweep section of a TV receiver is fairly 
straightforward up to the flyback 
transformer. Some difficulty is present- 
ed in the horizontal sweep systems 
that employ regenerative types of B 

plus circuits. See Fig. I. In these cir- 
cuits the boosted B plus from the 
damper rectifier tube is used as B sup- 
ply for all the tubes in the horizontal 
sweep system. This type of circuit can 
be successfully worked on in case of 
trouble by either feeding an external 
B plus to the horizontal oscillator 
plate load which causes it to oscillate 
if it is normal, or by removing the 
horizontal output tube from its socket. 
This decreases the B current drain 
enough to raise the B supply to a volt- 
age high enough to permit the horizon- 
tal oscillator to operate. 

If the trouble is not in the horizontal 
oscillator circuit, and after the hori- 
zontal output tube has been replaced 
and the circuit voltages checked, then 
the serviceman is generally up against 
a stone wall. From this point on he 
usually starts to check the flyback 

by HARRY CASEY 
(Chief Engineer, Kirby Products Corp.) 

This article describes an effective piece of apparatus 
which simplifies horizontal output transformer testing. 

Fig. I-Simplified schematic illustrating how the boost voltage from the hori- 
zontal output transformer feeds the plate circuit of the horizontal oscillator. 

transformer for continuity and even 
if it appears satisfactory he removes it 
anyway and replaces it with one he 
thinks is good. This process is not only 
long drawn out, but does not always 
supply the answer. The author has 
had some very embarrassing experi- 
ences where a supposedly good replace- 
ment flyback transformer proved to 
be defective. 

Recently a novel test instrument 
was developed which provides the 
answer to fast and sure horizontal out- 
put circuit troubleshooting. This in- 

strument, called the Model 98, Fly- 
back Transformer Tester, designed and 
produced by the Kirby Products 
Corporation of Philadelphia and New 
York, is a simple inexpensive test unit 
for checking the efficiency of flyback 
transformers. See Fig 2. This unit is so 
sensitive that it will actually detect 
the presence of one or two shorted 
turns in a flyback transformer. Shorted 
turns are the major reason for TV 
servicemen's headaches in flyback 
transformers, for they cause a large 
percentage of troubles and will not 
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Fig. 2-Flyback transformer tester. 

show up with ordinary continuity 
tests made with an ohmmeter. For ex- 
ample see Fig. 3. Notice that any of 
the flyback transformer windings has 
a relatively low dc resistance. If just 
one or two of the turns were shorted 
as is shown in the figure the overall 
dc resistance would not decrease more 
than the barest percentage; a dif- 
ference no ohmmeter could detect. 
However, the one or two shorted 
turns while not affecting the dc re- 
sistance to any degree have a consid- 
erable effect on the ac operating ef- 
ficiency. They act the same as putting 

SERVICEMEN 
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$25.00 worth of needles for only 

$12.50. Place your order today direct 
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replacement needles - $25.00 
one microscope - 5.00 

one electrowipe cloth - 1.50 
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Fig. 3-Flyback resistance values. 

a closed loop into a magnetic field. 
The energy in the field is shortcir- 
cuited, and the effective inductive re- 
actance which determines the efficiency 
of the transformer is lowered tremen- 
dously. As a matter of fact, it is low- 
ered to the point where the energy 
absorbed by the closed loop or shorted 
turn is so great that the horizontal out- 
put circuit fails to operate. This means 
a greatly decreased horizontal sweep 
width, a great reduction of subsequent 
high voltage or both. 

The Model 98 contains very novel 
but simple circuitry. See Fig 4. A 6K6 

Fig. 4-Simplified schematic of fly- 
back transformer tester. 

tube is used as a special type of oscil- 
lator at a predetermined frequency 
and repetition rate. 

A sensitive zero to fifty microampere 
meter is used as the indicating device. 
It is connected in the circuit to indi - 

[Continued on page 631 
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You can seethe difference... 

ARTHUR GODFREY, FAMOUS CBS -TELEVISION STAR 

NOW CBS-HYTRON MIRROR -BACK BIG -SCREEN TUBES 

27EP4 ... 24TP4 GIVE YOU BRIGHTER PICTURES ! 

HOW MIRROR -BACK TUBES ARE MADE 
GLASS FACE PLATE 

SCREEN- 
M I R RO R -BACK 

SCREEN -1 

Screen phosphors are ap- 
plied to the face plate as 

usual. Next lacquer is ap- 
plied over this screen. Fi- 
nally the screen is vacuum - 
sprayed with aluminum. 
Baking removes lacquer, 
leaving the brilliant Mir- 
ror -Back coating. Mirror -Back reflects light that 
would otherwise be lost to the rear of the screen. 

Boosts light output. Brightens picture. 

ADVANTAGES OF CBS-HYTRON MIRROR -BACK TUBES 

1. Stepped -up light output. 

2. Brighter picture. 

3. Greater contrast. 

4. Reduced strain on component parts. 

5. Full effective screen potential maintained by 
metallic contact between anode and screen. 

B. Longer life ... drain on cathode materially re- 
duced. 

Normal light 

output from ser 

Reinforcing light 

n 

output reflected 
by Mirror -Back 

MAGNIFIED CROSS-SECTION 

Leading TV set makers demand maximum brightness from their large - 
screen sets - without strain on component parts. For them, CBS-Hytron 
introduced its Mirror -Back 27EP4 and 24TP4 (both spherical, electro- 
magnetic types). Mirror-like effect of their aluminum -backed screens 
reinforces light output. Gives brighter, sharper pictures. 

You, too, will want CBS-Hytron Mirror -Back big -screen tubes for re- 
placement. In 27- and 24 -inch sizes, they are a must. Take a tip from 
leading TV set makers. Try the CBS-Hytron 27EP4 and 24TP4. See the 
difference for yourself. Let your customer see it too. Order performance - 
tested Mirror -Back tubes from your CBS-Hytron distributor. 

New ... FREE CBS-HYTRON Just what 

TRANSISTOR MANUAL you have 
been look- 

ing for: A down-to-earth, complete, 8 -page intro- 
duction to transistors. In three parts: 1. Theory. 
2. Data. 3. Application. CBS-Hytron Transistor 
Manual is profusely illustrated. Contains nine basic 
transistor applications. Explains by vacuum -tube 
analogy both point -contact and junction transistor 
operation...conduction by "holes"...P-N-P and 
N -P -N transistors . .. advantages and limitations 
of transistors. 
An easy -to-take introduction to how transistors work ... their characteristics... and 
how to apply them, this CBS-Hytron Transistor Manual is also free. Get it from your 
CBS-Hytron distributor. Or write direct today. 

Manufacturers of 
Receiving Tubes Since 1921 

CBS-HYTRON Main Office: Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 

RECEIVING ... TRANSMITTING ... SPECIAL-PURPOSE AND TV PICTURE TUBES 
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3 SPIi-DO 

CON VER 

Valuable hints and proce- 
dures on the conversion of 
valuable phono cabinets 
to accommodate modern 

3 -speed changers. 

THE increasing demand of a growing 
"music conscious" public for com- 

plete and faithful reproduction of all 
types of records has made the record 
changer replacement business a profit- 
able venture. Old consoles with single 
and dual speed changers represent a 
sufficient investment on the part of 
the owners to seek modernization with 
a good three speed diskchanger capable 
of playing all sizes of records. A follow 
up on a sale with an installation job 
makes the venture even more attractive. 
Any service organization can easily 
handle such an installation. 

Basic Requirements 
While variations of cabinet and circuit 

design exist, it is not difficult to adapt 
an old console to accept the modern 
3 -speed record changer. There are only 
two basic considerations in replacing 
the old unit and installing the new. 

1. Space Requirements. 
2. Electrical Requirements. 

ó 
W J 

TOP VIEW 
CHANGER 

COMPARTM ENT 
OF SET 

FRONT 

> o CHANGER 
COMPARTMENT 

1 

MOUNTIN 
BOARD WtDTH--I 

Fig. 
inet 

BELOW 
RECORD STORAGE 

COMPARTMENT 

I-Interior specifications of cab - 
that should be carefully mea- 

sured. 

ON 

Diskchanger Chcssis 

C 

MODEL 
MIN. SPACE REQUIRED 

A B CD PICKUP 
CORD 

LENGTHS 
MOUNTING 
BOARD NO. 

1211 fah' 131/2- 2'/- 51/4- Crystal 3' 1909 

171.170 141/2' 131/2' 2'/' 51/4' G.E. Triple Play 3' 1909 

1261 HF IS 15' 21/2- 61/4- Crystal 3' 1910 

12617 NF 15- I5' 2'y- 6'% 
1 

Plug an Heads 
r Mgneti[ 

3' 1910 

Cartridge 

Fig. 2-Complete specifications of 
Webcor diskchangers. Measurements 
relating to space requirements are 

shown in center. 

These considerations will determine the 
selection of the correct changer. 

Webcor diskchangers are made with 
two different size mainplates (chassis) 
that will match the physical dimensions 
of virtually any type cabinet. Although 
the dimensions of the original changer 
plate are usually a good indication of 
the required size of the replacement 

ANGER 

by 
L. U. BURDICK 

(Sales Engineer, 
Webster -Chicago Corp.) 

unit, it is best to accurately measure 
the record changer compartment. These 
measurements take into consideration 
the length and width of the interior 
and, in addition, the space available 
above and below the mounting board 
or platform. See Fig. 1. Shown in Fig. 2 
are complete specifications of Webster - 
Chicago diskchangers. The minimum 
space requirements include the 12" rec- 
ord overlap and top parts overhang 
(luring manual or automatic operation. 

The large majority of changers in 
older phono -radio combinations are 
equipped with crystal type cartridges. 
A modern 3 -speed unit, using a similar 
cartridge, is electrically interchangeable 
with this type older changer. In some 
instances the customer may express a 
desire for the variable reluctance or 
magnetic cartridge. The installation will 
then require a pre -amplifier to compen- 
sate for low output and other characteris- 

Fig. 3-Mounting board is provided 
to make installation easier. 
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here is the 
new ---->. 

mighty 
match 

FOR CONNECTING SEPARATE 

UHF AND VHF ANTENNAS 

TO A SINGLE TRANSMISSION LINE. 

With entirely new patented* circuits 
and new construction, the MM -40 and 
its companion (MM -40-A) are by far 
the finest, most efficient isolation filters 
for combining separate UHF and VHF 
antennas for single line installation. The 
MM -40 in new yellow weather -resistant 
case is quickly and easily mounted on 
antenna mast. The MM -40-A is used at 
converter or TV set that has separate 
UHF and VHF terminals. 

FACTS ABOUT 

THE NEW MIGHTY MATCH 

New improved patented* printed 
circuits 
Amazingly LOW insertion loss 
Weather -resistant case 
New larger terminals for easy line 
connections 
No critical lengths of connecting lines 
Loss preventative stand off. 

VEE-D-X was first to introduce the 
isolation filter (Mighty Match). Every 
Mighty Match is fully protected un- 
der*A.A.K. Pats. 2,422,458; 2,282,292; 
2,611,086. The new models greatly min- 
imize insertion loss, and are the result 
of constant research and engineering. 
Accept no substitute-insist on Mighty 
Match. 

...and its companion 

SEVEN MODEL VARIATIONS FIT EVERY TYPE OF INSTALLATION. 

also the new 

Permits the use of single transmission 
line between separate high and low 
channel VHF antennas mounted on the 
same mast. Saves 300 ohm transmission 
line. Saves installation time and money. 
Saves extra accessory cost. This new 
model MM -25 replaces the older model 
MM -20. With new improved circuits 
and case construction, it is far more 
efficient. New raised terminals permit 
easier, faster line connections. Has 
weather -resistant green case. 

ELECTRONICS INC. 

ROCKVILLE, CONNECTICUT 
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TUNER 
RADIO 

B+ 

FIRST STAGE 
¡SHIELDED AUDIO 

CABLE AMPLIFIER 
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SWITCH 
ON CONSOLE 
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Fig. 4-(Top) Lead connection dia- 
gram-typical circuit. 

(Center) AC lead connection dia. 
gram-typical circuit. 

(Bottom) AC and pickup leads, chang- 
er chassis to radio chassis. 

tics of this cartridge. Detailed electrical 
connections for both type cartridges 
will be treated later in this article. 

Physical Installation 
The physical and electrical basis for 

the diskchanger selection now estab- 
lished, removal of the old unit and actual 
installation of the new changer can be 
accomplished. (The ac cord should be 
disconnected from the wall socket while 
working on the installation). Almost all 
changers are secured to the mounting 
platform with removable bolts. If the 
unit is part of a slide -drawer assembly, 
removal of the entire drawer will facili- 
tate the work. This can be done after 
first disconnecting the ac and pickup 
leads. Usually both sets of leads are con- 
nected to plugs that conveniently pull 
out from receptacles on the radio or 
amplifier chassis. Should the leads be 
soldered directly to the circuit, unsolder 
them but note the exact connections so 
that proper lead connections can be 
made when installing the replacement 
diskchanger. After the obsolete changer 
has been removed, the mounting plat- 
form (board) can be modified to prop- 
erly mount the new unit. A template, 
supplied with the diskchanger, shows 
the correct cutout form. In the event 
a new board is needed the template 
provides a tracing for easy construction. 
%" plywood is recommended for this 
purpose. Mounting boards, cut to fit the 
exact mounting requirements of Webcor 

diskchangers, are available. The photo- 
graph in Fig. 3 shows a Webcor board 
that will serve as a replacement for the 
original and make the installation even 
more simple. The old board may be left 
in place, however, and most of the in- 
side portion cut away. The new board 
can be placed on top of it and wood 
screws used to secure the mounting. If 
the cabinet will not permit the addition- 
al " vertical space required, removal of 
the old board and replacement with the 
new will be necessary. Alterations of 
the outside board dimension may be re - 
required in order to fit it properly into 
a particular cabinet. Sanding, staining, 
and otherwise finishing the board to 
match the cabinet interior can be accom- 
plished to complete the physical installa- 
tion. 

Electrical Installation 

As stated previously, a modern 
changer, equipped with a crystal tape 
cartridge, will be electrically inter- 
changeable with an old unit using a 
crystal cartridge. The small problem in- 
volved then is that of making correct ac 
and pickup lead connections The ac 
leads, usually color coded, carry the 

TONE ARM 

CHANGER 

REMOVABLE 
PLUG 

PICKUP 
LEADS 

RADIO 
CHASSIS 

PRE -AMPLIFIER 

INPUT- 
AMPLIFIER 

SHIELDED 
CABLE 

TO RADIO 
CHASSIS 

PLUG FOR 110-V. RECEPTACLE 

Fig. 5-Electrical position of typical 
pre -amp in a circuit comprising a 

changer and an input amplifier. 

power to the motor of the diskchanger 
and the pickup leads deliver the electri- 
cal impulses, picked up by the cartridge, 
to the voltage amplifier (input) of the 
audio amplifier. The pickup leads are 
generally in cable form with the conduc- 
tor insulated within a braided metal 
shield. Usually special plugs are used on 

Fig. 6-Slide drawer type of mount- 
ing for changer mechanism. 

Base -Mounted Fonografs 

MODEL 
MIN. SPACE REQUIRED 

A R C PICKUP 
CORD 

LENGTHI 

1224 1415 13/' 81/2' Crystal 3' 

112.270 141/2' 1311' 8% G.E. Triple Play 3' 

127.1 HF 15' 15' .91/2' Crystal 6' 

117.270 HE 1S' 15' 9'h' G.E. Triple Play 6' 

127.27 HE 15' 15' 9'h Plug-in Heads for 6 
Mares Cartridge 

Fig. 7-Specifications for base pan 
models. Measurements relating to 
space requirements are shown in 

center. 

the leads that connect the old changer 
to the audio amplifier. The leads on both 
new and old changers must be identified 
and matched so that these plugs can be 
correctly used on the new diskchanger 
leads. The shield of the pickup cable is 
chassis grounded while the conductor 
will connect to the terminal of the plug 
that feeds the amplifier input. Quite 
often the bayonet plug on the end of the 
pickup cable of Webcor diskchangers 
will be the same type used on the origi- 
nal changer and will fit directly into the 
chassis receptacle. In Fig. 4 the illustra- 
tion and circuits shown are typical of 
those found in most consoles. 

If a variable reluctance (magnetic) 
cartridge is used in a replacement unit, 
it will be necessary to install a pre -ampli- 
fier that will match the electrical charac- 
teristics of a particular magnetic car - 
ridge. Several Webcor models are avail- 
able equipped with either the General 
Electric triple -purpose cartridge or plug- 
in shells that will accept other magnetic 
cartridges. Cartridge manufacturers sup- 
ply self -powered, matching pre -amps that 
can be easily mounted on the inside of 
the cabinet. The diagram in Fig. 5 shows 
the electrical position of the pre -amp in 
the circuit. 

Special Considerations 
Cabinet Design: In a few instances 

the cabinet may be designed so that the 
record changer will come forward as the 
compartment door is pulled down. The 
redesign of this particular section of the 
cabinet may, in some cases, be easier than 

[Continued on page 71] 
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IINNUMERABLE coils and capaci- 
tors are employed in radio, televi- 

sion, and electronics. Efficient func- 
tioning of the circuits in which they 
operate depends upon the goodness of 
these components. The measurement 
of coil and capacitor quality therefore 
is as important as the measurement 
of inductance and capacitance. And 
often the quality is more important 
than absolute inductance and capaci- 
tance values. 

There are several methods of check- 
ing the quality of these reactive com- 
ponents. But, when coils and capaci- 
tors are to be used at radio frequencies, 
the best test by far is the measure- 
ment of "Q." 

What is "Q"? 
The Q factor is the ratio of reac- 

tance (X) to resistance (R). It is ex- 
pressed by the simple fraction X/R. 
The Q unit has no name comparable 
to the ohm for resistance, the ampere 
for current, and the cycle for fre- 
quency. It is merely numerical. The 
higher the Q, the better the grade of 
the component. 

In either a coil or a capacitor, re- 
actance is what we want (inductive 
reactance, XL, in a coil; capacitive re- 
actance, X in a capacitor). But, we 
are forced to accept a certain amount 
of resistance also as an unavoidable 
by-product. Radio -frequency resistance 
results from characteristics of the wire 
with which a coil is wound; the metal 
plates, leads, terminals, and fittings 
of a capacitor; metal platings, cor- 
rosion, and presence of solder in cir- 
cuit leads; skin effects; dielectric 
losses; moisture (surface, absorbed, 
and absorbed) ; proximity of shields 
and other metallic objects; and simi- 
lar causes. RF resistance (which is 

what is meant by the term R in the 
Q fraction) can, under some condi- 

EAS 

PART I by HUFFS P. 

The meanin of Q and Carious methods by which il 
na be measured is contained in this first installment. 
The subject malter is presented in a counparathely 

simple form. 

i' ' ( 

i __._-` 
( R1G 

I J1 
_ 

52 R11 53 

X1 X4 X3 

t 

'Pilot 

Fig. I-Custom-Built Q -Meter. A description of this instrument will appear 
in the second installment next month. 

tions, be many times higher than any 
simple dc resistance present. It cannot 
be measured by any simple means, 
such as an ohmmeter. 
If we expand the expression X/R, 
we obtain for a coil: 

Q=6.28fL/R 

and for a capacitor: 
Q= 1 /6.28fCR 

Frequency f is expressed in cycles, L 
in henries, R in ohms, and C in farads. 

If we use the units more commonly 
employed in radio -frequency work 
(that is: f in megacycles. L in micro - 
henries, and C in micromicrofarads), 
the Q equations become: 

(1) Q=6.281L/R for a coil 

(2) Q=159,000/fCR for a capacitor 

From the appearance of these equa- 
tions, it would seem that all that is 
necessary is to calculate the reactance 
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from inductance or capacitance mea- 
surements at a known frequency, 
check the resistance in some simple 
manner, and divide the one by the 
other. Actually, the job is not that 
easy, since rf resistance is not mea- 
sured in any simple way. 

Conventional Q measurements at 
radio frequencies involve the check- 
ing of a test component in a resonant 
circuit. Several methods have evolved 
from laboratory techniques and have 
given rise to Q -meters as definite in- 
struments. 

The following paragraphs describe 
the most widely used methods of mea- 
suring Q, and the instrumentation re- 
quired. 

Susceptance Variation Method 
Figure 2 illustrates a method of Q 

measurements employed occasionally 
in laboratories without standard Q - 
meters. While it usually consists of a 
temporary laboratory bench setup of 
signal generator, tuning capacitor, and 
v. t. voltmeter, the circuit has been in- 
corporated into a permanent Q -meter 
by some experimenters. 

In this arrangement (see Fig. 2A), 
a test coil, L for which the Q Value is 
required, is connected in series with 
a low -loss air -dielectric variable ca- 
pacitor, C. A signal voltage, at the 
desired rf test frequency, is loosely - 
coupled into the circuit via the coil. 
A high -impedance rf vacuum -tube 
voltmeter then is connected across the 
tuning capacitor. 

The circuit first is resonated to the 
test frequency by adjusting C for a 
peak deflection (E) of the v. t. volt- 
meter. The frequency at which this 
deflection is obtained is designated fr 
in Fig. 2B. The signal generator then 
is detuned to a lower -frequency setting 
(fl) at which the meter deflection 
drops to 0.707E, being careful to keep 
the generator output constant. This 
is termed a half -power point The 
generator next is tuned to a point 
(f2) higher in frequency than fr, at 
which the meter deflection again drops 
to a half -power point (0.707E). 

The spread (f2 -fl) between the half - 
power points shows the selectivity of 
the LC circuit, being narrow for a 
sharp (highly -selective) combination, 
and widely -spaced for a broad circuit. 
This spread also is proportional to the 
Q of the circuit, since the selectivity is 
proportional to the ratio of reactance 
to resistance in the circuit. The Q of 
the circuit may be expressed in terms 
of the three test frequencies according 
to the following equation : 

(3) Q=fr/(f2-fi) 
All f values are in the same units (cy- 
cles, kc, or mc, whichever is the most 
convenient to use) 

VARIABLE -FREQUENCY 
R.F. OSCILLATOR 

(B) 
Response Curve 

0 

L 

R.F. 
VACUUM -TUBE -- 

VOLTMETER 

(A) Apparatus Setup 

A and C are "half-power"points 

fr 
Q- 

f fr f2 

FREQUENCY 

f, -f. 

Fig. 2-Measuring Q without standard Q -Meter 

A low -loss capacitor is employed at 
C in Fig. 2A. The capacitor Q there- 
fore will be high. For this reason, the 
Q value obtained by means of Equa- 
tion (3) may be assumed to be that of 
coil L. 

Fixed Frequency Susceptance 

Method 

An alternative scheme employing 
the susceptance variation method 
utilizes capacitance changes, instead 
of frequency changes, in checking Q 
values. The frequency is held to a 
fixed value. In this scheme, the same 
circuit arrangement (Fig. 2A) is used. 
However, capacitor C must be pro- 
vided with a dial reading directly in 
micromicrofarads. 

The signal generator is set to the 
desired test frequency, and the LC 
circuit is resonated by adjusting ca- 
pacitor C for peak deflection (E) of 
the v. t. voltmeter. The dial reading 
of capacitor C then is recorded as Cr. 
Next, C is detuned to a capacitance 
setting lower than Cr to obtain a drop 
in meter deflection to 0.707E. This 
second capacitance setting is recorded 
as C1. Finally, C is tuned to a capaci- 
tance setting higher than Cr again to 
obtain a meter deflection of 0.707E. 
This third capacitance setting is re- 
corded as C2. The circuit Q, which 
(because the losses in capacitor C are 
kept low) may be assumed to be the Q 
of coil L, may be determined from the 
successive capacitance settings, thus: 

(4) Q=2Cr/(C2-Ci) 
All C values are in the same units (µf 
or µµf whichever is the more conven- 
ient to use) 

When the maximum capacitance of 
the tuning unit, C, is very high, the 
increment C2 -C1 may be so small that 
it cannot be read accurately on the 
tuning capacitor dial. In order to fa- 
cilitate the measurement, a small cali- 
brated trimmer capacitor often is op- 
erated in parallel with C, and the ca- 
pacitance -shift values read on the dial 
of the trimmer, rather than on the 
main dial. 
Measuring Q by Susceptance 
Method 

When it is desired to use the sus- 
ceptance variation method of measur- 
ing Q, a choice must be made between 
varying the frequency or varying the 
capacitance. Often, the decision will 
be governed upon which pieces of 
equipment are available. Some en- 
gineers favor the variable -frequency 
scheme because it allows a constant 
circuit capacitance. However, the fre- 
quency increments which must be read 
for high -Q values often are too small 
to he observed accurately on ordinary 
signal generator dials. The variable - 
capacitance scheme requires a dial - 
calibrated low -loss tuning capacitor 
and usually a dial -calibrated trimmer 
as well. For high and medium Q 
values, the same Q should be obtained 
with each scheme if provision is made 
for the close reading of capacitance or 
frequency increments. At low Q values, 
there may be some difference in final 
results because of the larger f and C 
increments which might not necessari- 
ly be in direct correspondence. In the 
latter cise, the balance is tipped slight- 
ly in favor of the capacitance -varia- 
tion scheme. 
Measuring L and C 

The Q circuit may be used addi- 
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VARIABLE -FREQUENCY 
R.F. OSCILLATOR THERMOCOUPLE 

R.r AMMETER 

-1 

R.F. VACUUM- TUBE -> 
VOLTMETER 

(A) Signal Coupled -in Across Series Resistor 

From 
Variable - 
frequency 

R.F. Oscillator 

CATHODE 
FOLLOWER 

R.F. VACUUM -TUBE,, 
VOLTMETER 

J 

3 

(B) Signal Coupled -in Across Padder Capacitor 

Fig. 3-Q -Voltmeter method of Q measurement. 

tionally for the convenient measure- 
ment of capacitance and inductance 
at radio frequencies. If the capacitance 
value of C in Fig. 2A is known accur- 
ately, a coil of unknown inductance 
L. may be connected at L. Either ca- 

pacitor C or the signal generator fre- 
quency, f, then may be varied to obtain 
a peak deflection of the v. t. voltmeter. 
At this resonance, the unknown in- 
ductance may be determined in terms 
of the frequency and circuit capaci- 
tance: 
(5) Lx-25,400/f2C 
Where, L. is in microhenrys 

f is in megacycles 
C is in micromicrofarads 

As will be shown later in this article, 
the inductance value calculated by 
means of Equation (5) does not take 
into consideration the distribution ca- 
pacitance of the coil. Further in- 
structions will be given for increasing 
the accuracy of the measurement by 
checking the distributed capacitance. 

For capacitance measurement, the 
unknown capacitance is connected into 
the Q circuit in place of C (Fig. 2A), 
and a coil of accurately -known induc- 
tance connected in position L. The 
signal generator then is tuned for 
resonance, as indicated by peak de- 
flection of the meter. The unknown 
capacitance value then is calculated 
from the corresponding frequency and 
inductance values, as follows: 

(6) Cx:=25,400/f2L 
Where, C is in µµf 

L is in microhenrys 
f is in megacycles 

It should be borne in mind that this 
unavoidably is a measurement of the 
total circuit capacitance which in- 
cludes circuit strays, lead capacitance, 
distributed capacitance of the coil, 
and input capacitance of the v. t. volt- 
meter, as well as the capacitance of the 
test unit. The accuracy of measure- 
ment can be high only when C. is 
large compared to the total circuit 
capacitance due to other sources. 

Measuring C by Substitution 
Better accuracy of measurement is 

obtained when the substitution method 
is used. In this case, the circuit (Fig. 
2A) is set up with a dial -calibrated 
variable capacitor at C. Coil L need 
not be an accurately -known standard 
inductor. Resonance is obtained first 
with only L and C in the circuit. by 
setting C to its maximum value (Ci) 
and tuning the signal generator for 
peak deflection of the v. t. voltmeter. 
The unknown capacitance. C., then is 
connected in parallel with tuning ca- 
pacitor C and the latter detuned to a 
setting 02 required to re-establish 
resonance. The unknown capacitance 
then is: 

(7) C,-C1-C2 

In order to minimize stray shunting 
capacitances, the shortest possible 
leads must be used in connecting the 
unknown capacitor into the circuit. 

While possessing increased accuracy, 
the substitution method is limited to 
capacitance values which do not ex- 
ceed the value equal to the difference 
between maximum and minimum ca- 

pacitances possible with the calibrated 
capacitor, C. Thus, in the case of a 
tuning capacitor having a maximum 
setting of 500 and a minimum of 35 
µµfd., the maximum unknown value 
which might be measured by the sub- 
stitution method would be 500-35, or 
465 ,aµfd. 

Q -Voltmeter Method 
The second method of Q measure- 

ment, which is becoming the more 
widely used in current practice, is 
termed the Q -voltmeter method. While 
based upon the same underlying re- 
lationships as the susceptance varia- 
tion method involving series reso- 
nance at radio frequencies, the tech- 
nique of the Q -voltmeter method dif- 
fers somewhat from the other, especi- 
ally in the method of arriving at final 
Q values. 

Fig. 3 shows two schemes used in 
this method. In Fig. 3A, the rf test 
signal is injected into the Q test cir- 
cuit (L and C in series) by means of 
a very low non -inductive resistor, R, 
across which the signal generator out- 
put voltage is developed. This resistor 
has an ohmic value of the order of a 
few hundreths of an ohm, so its pres- 
ence will not lower the circut Q 
drastically. 

Capacitor C is adjusted to resonate 
the circuit at the test frequency, re- 
sonance being indicated as usual by 
peak deflection of the v. t. voltmeter. 
Since L and C are components of a 
series resonant circuit, both capacitive 
and inductive reactances are cancelled 
at resonance and only the small re- 
sistance of the coil and capacitor re- 
mains in the circuit to limit current 
flow. The circulating current accord- 
ingly is high, and the voltages E.. 
(appearing across the capacitor) and 
E. (across the coil) are many times 
higher than the signal voltage e set up 
across the coupling resistor, R. Since 
at resonance the voltage across the 
coil equals the voltage across the ca- 
pacitor, the v. t. voltmeter might be 
connected across either L or C. How- 
ever, connection of the meter across 
the capacitor provides a common 

^round. Since the voltage (E) across either 
the coil or capacitor will be propor- 
tional to the ratio of reactance to re- 
sistance, the meter deflection will be 
proportional to circuit Q. In fact, the 
following relationships exist : 
(8) E=Qe, and Q=E/e 
Where, E is the meter deflection, and 
e is the small voltage developed across 
coupling resistor, R 

Thus, the v. t. voltmeter scale may 
be calibrated to read Q values directly, 

[Continued on page 71] 
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NO. 13 - 

YOU can join in the search for 
trouble in a TV receiver by an 

swering the questions in this trouble- 
shooting quiz. Answer each question 
before going on to the next. If there 
is more than one correct answer to :I 

question, give all correct answers. 
Answers and discussion follow. 
Complaint: The receiver, which is 

being serviced in a home visit, has 
diagonal black and white lines across 
the picture on Channel 5. Other chan- 
nels and sound normal. 

Model: Receiver is a split sound 
(not intercarrier); video if is 25.75 mc, 
sound if is 21.25 mc. 

1. The black and white bars are 
evidently an interference pattern on 
the screen. Which of the following is 
the best way(s) to deal with interfer- 
ence: 

(a) Advise owner to communicate 
with the FCC. 
Inform the owner the design 
of the receiver is defective. 

(c) Determine the nature of the 
interference. 

(d) Inquire if there are any Ham 
radio operators in the neigh- 
borhood. 
Check with the owner to de- 
termine at what times and on 
what channels the interference 
has been noticed. 

2. The owner stated the interference 
was present whenever Channel 5 was 
tuned in. This was confirmed by ob- 
servation. In general, this type of inter- 
ference pattern is most likely caused 
by which of the following: 

(a) Ignition noise. 
(b) Diathermy. 
(c) Local oscillator interference 

from a neighbor's set. 
(d) A tweet. 
(e) Other rf signal interference. 

3. The observed pattern is most 
likely a tweet (internally generated 
interference), local oscillator interfer- 

(b) 

(e) 

c aaKInc 
bYt 

TROUPL E? 

Fig. I-Mild diathermy interference. 

Fig. 2-Severe diathermy or FM in- 
terference. 

Fig. 3-One type of rf interference 
pattern (radio transmission, oscillator 

radiation, etc.). 

by CYRLTS GLICKSTEIN 

ence from a neighbor's set, or some 
other type of steady rf interference. As 
a further check in determining the 
origin of the interference (internal or 
external), which of the following 
step(s) is helpful: 

(a) Rotate the fine tuning control. 
(b) Check the signal on each 

channel. 
(c) Disconnect the antenna leadin 

from the antenna terminals. 
(d) Take out the rf oscillator tube. 
(e) Take out the last video if tube. 

4. The channel selector was rotated 
through its range to check if the in- 
terference appeared on any other chan- 
nel. It appeared only on Channel 
5. The fine tuning control was rotated 
while tuned to Channel 5. The inter- 
ference pattern superimposed on the 
picture changed from narrow slanting 
lines to broad horizontal stripes and 
back to narrow slanting lines as the 
fine tuning was rotated through its 
range. Toward the extremes of tuning 
rotation, the interference pattern dis- 
appeared. The broadcast horizontal 
stripes were noted at the point of best 
sound. this is characteristic of a tweet 
in this model. 

To determine whether the tweet 
originates in the video or sound if 
strip, which of the following is done: 

(a) Check the video and sound 
intermediate frequencies. 

(b) Apply a scope to the video 
detector. 

(c) Apply a scope to the discrimi- 
nator output. 

(d) Remove the video detector 
tube. 

(e) Remove the first sound if tube. 
5. The tweet originated in the video 

detector as could be verified by check- 
ing the video intermediate frequency 
(25.75 mc). The 3rd harmonic of this 
frequency (77.25 mc) beating with the 
video carrier of Channel 5 (77.25 mc) 
caused the beat -frequency interference 
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over 

hit the bull's-eye 

for quality! 

that's why we call 

Federal 
PICTURE TUBES 

"BEST -IN -SIGHT" 

Thousands of famous -name picture tubes were quality 
tested by a famous -name TV set manufacturer.* 
When the scoring was over, Federal led all the brands 
tested ... with an "OK" on over 99% of its tubes! 

Here's proof, Mr. Serviceman, that it pays to replace 
with Federal ... here's assurance of top performance... 
of less time wasted on call-backs ... of more profit per 
tube replaced! 
Federal quality brings to servicemen a tremendous 
opportunity to create customer -goodwill ... to build 
steady replacement business. 
Federal quality stands by servicemen, because it stands up in 
service ... backs up their years of experience and know-how 
... their trained judgment. That's one of many big reasons why 
more and more servicemen are specifying Federal 
"Best -in -Sight" picture tubes. 
Join the trend today ... ask your Federal Distributor about 
the popular -size line that takes care of over 90% of all TV 
replacements'... ! For information, write to Dept. N-385. 

"Federal always has made better tubes" 

Federal 
Telephone and Radio Companq 

100 KINGSLAND ROAD, CLIFTON, N. J. 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y. 

r 
Get Your Copy of 

Federal's 
TV Picture Tube 

DATA BOOK 
12 -page booklet with infor- 
mation on interchangeability, 
basing diagrams, bulb outlines, 
dimensions, characteristics. 
Address your inquiry to Dept. 
listed above. 
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Fig. 4-Another type of rf interfer- 
ence. 

noted on the screen. Which of the fol- 
lowing method(s) can be used to elim- 
inate the tweet: 

(a) Shield if and detector tubes. 
(b) Use a tweet trap. 
(c) Reorient power supply leads in 

the chassis. 
(d) Reorient antenna leadin to the 

tuner. 
(e) Bypass filament line at the 

detector. 

Answers and Discussion 

1. c, e 
The first step in servicing a TV re- 

ceiver for an interference problem is 
to determine the nature of the inter- 
ference by careful observation of the 
pattern. At the same time, it is helpful 
to secure from the owner information 
concerning the periods when the in- 
terference is seen (and possibly heard) 
and the channels affected. 

A comparatively small proportion of 
TVI is caused by Ham operators.Where 
the interference does originate in a 
Ham transmitter, the fault is often in 
the TV receiver rather than the trans- 
mitter. Amateur operation is entirely 
legal on the regularly assigned fre- 
quencies. If interference is caused at 
the receiver due to poor selectivity or 
similar reasons, the correction must 
be made at the receiver. Only when 
the Ham is guilty of transmitting har- 
monics or other spurious signals can he 
be required to adjust his equipment. 

Fig. 5-Enlarged section of picture 
showing 4.5 me interference. 

2. c, d, e 
There are many kinds of interfer- 

ence which can affect a TV receiver. 
Interference can be external or in- 
ternal, depending on the origin. 

External interference, which comes 
into the receiver from an outside 
source, includes: 

(1) Ignition and similar noise caus- 
ing random flashes across the screen. 

(2) Diathermy, rf (dielectric) heater, 
etc. Usually causing a herringbone 
pattern through a part of the picture. 
However, this interference may show 
up in other ways (depending on the 
strength of the signal), from a slight 

VIDEO UPPER RANGE 
OF VIDEO 

CARRIER 
PRODUCED a 
IN MIXER 

I.F. 
RESPONSE 

CURVE 
RANGE OF 

HIGH-FREQUENCY r(--- RESPONSE 
OF VIDEO 

I.F SYSTEM 

27 25.75 21.75 21.25 
MC. MC. MC. MC. 

(a) 

UPPER RANGE OF 
PVIDEO 1 

RODUCED IN 
VIDEO I.F. MIXER 
CARRIER 

I.F. 
RESPONSE 

CURVE 
RANGE OF 
HIGH-FREQ. 

rF RESPONSE-) - 
OF VIDEO 
I.F. SYSTEM 

27 
MC. 

(b) 

24.5 21.75 
MC. MC. 

Ì 

RANGE OF VIDEO 
NOT PASSING 

THROUGH I.F. SYSTEM 

Fig. 6-High frequency response of 
video if system as affected by fine 

tuning. 
(a) Full range of high frequencies 
pass through if stages with fine tun- 

ing at correct point. 
(b) Higher video intermediate fre- 
quencies unable to pass through if 
system when fine tuning is rotated 
to minimize 4.5 me interference. 

horizontal pulling at the top of the 
picture to a black and white marble - 
striped pattern covering the entire 
screen. (Figs. I and 2) 

(3) Local oscillator interference from 
a neighbor's set-narrow vertical or 
diagonal black and white stripes. 
(Figs. 3 and 4) 

(4) Amateur or other radio transmis- 
sion-similar to local oscillator inter- 
ference, but may be keyed on and off 
(code) or intermittent (voice broad- 
casting). 

(5) FM interference-wavy vertical 
line pattern. (Fig. 2) 

Fig. 7-Interference pattern caused 
by rf power supply. 

(6) Adjacent channel interference- 
there are two types of interference 
caused by TV stations on adjacent 
channels. Interference from the adja- 
cent lower channel is caused by the 
sound carrier and gives a herringbone 
pattern which varies according to the 
sound in the adjacent channel pro- 
gram. Interference from the adjacent 
higher channel is from the video car- 
rier and results in a superimposed pic- 
ture (stationary or slowly moving) or 
in a number of diagonal lines or in 
a vertical moving bar. 

(7) Co -Channel interference-this re- 
sults in a venetian blind effect, usually, 
with a superimposed picture. 

Co -Channel and adjacent channel 
interference are generally problems 
only in fringe areas, which receive 
signals from widely separated stations. 

F -M interference has a typical wavy 
or herringbone pattern. The instan- 
taneous changes in the rf frequency 
from line to line cause the interference 
signal to shift slightly to the right and 
left from one line to the next. This 
wavy pattern is also typical of dia- 
thermy, dielectric heaters, and similar 
sources of interference since the fre- 
quency shifts somewhat with changes 
in load. 

There are several types of interfer- 
ence patterns which are generated in- 
ternally in a TV receiver. Internal 
interference has probably not received 
as much attention in technical litera - 

Fig. 8-120 cycle hum picked up in 
video stages. 
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VIDEO SPEED 
SERVICING SYSTEMS 

12th INSTALLMENT 
INDEX FOR 

Mfr. 

JULY, AUGUST and 
Chassis No. Section Affected 

SEPTEMBER ISSUES 
Month Page Card No. 

Admiral 
Admiral 
Admiral 
Admiral 
Admiral 
Admiral 
Belmont Raytheon 
Belmont Raytheon 
Belmont Raytheon 
Belmont Raytheon 

19 Series 
19 Series 
19 Series 
19 Series 
19 Series 
19 Series 
20AY21 
20AY21 
20AY21 
20AY21 

Sync 
Sync 
Pix and Sound 
Sync and pix 
Pix 
Sound 
Pix 
Pix 
Pix 
Pix 

Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
July 
July 
July 
July 

39 
39 
39 
40 
40 
40 
27 
27 
27 
28 

AD19-1 
AD19-2 
ÁD19-3 
AD19-4 
AD19-5 
AD19-6 
BE -Y21-1 
BE -Y21-2 
BE -Y21-3 
BE -Y21-4 

Belmont Raytheon 20AY21 Sync July 28 BE -Y21-5 
Belmont Raytheon 20AY21 Raster July 28 BE -Y21-6 
CBS -Columbia 2000-1 Pix August 31 CB2000-1 
CBS -Columbia 2000-1 Pix August 31 CB2000-2 
CBS -Columbia 2000-1 Pix August 31 CB2000-3 
CBS -Columbia 2000-1 Pix August 32 CB2000-4 
CBS -Columbia 2000-1 Pix August 32 CB2000-5 
CBS -Columbia 2000-1 Pix August 32 CB2000-6 
Capehart-Farnsworth CX33 Pix August 33 CA33-19 
Capehart-Farnsworth CX33 Pix August 33 CA33-20 
Capehart-Farnsworth CX33 Pix August 33 CA33-21 
Capehart-Farnsworth CX33 Pix August 34 CA33-22 
Capehart-Farnsworth CX33 Pix August 34 CA33-23 
Capehart-Farnsworth CX33 Pix August 34 CA33-24 
DuMont 
DuMont 

RA117 
RA117 

Pix 
Pix 

July 
July 

29 
29 

DM -117-1 
DM -117-2 

DuMont RA117 Raster July 29 DM -117-3 
DuMont RA117 Pix July 30 DM -117-4 
DuMont RA117 Sync July 30 DM -117-5 
DuMont RA117 Sync July 30 DM -117-6 
Emerson 120144 Pix July 31 EM -144-1 
Emerson 120144 Pix July 31 EM -144-2 
Emerson 120144 Sync July 31 EM -144-3 
Emerson 120144 Sync July 32 EM -144-4 
Emerson 120144 Pix July 32 EM -144-5 
Emerson 120144 Sync July 32 EM -144-6 
RCA KCS34 Pix August 35 RC34-7 
RCA KCS34 Pix August 35 RC34-8 
RCA KCS34 Pix August 35 RC34-9 
RCA KCS34 Sound August 36 RC34-10 
RCA KCS34 Raster August 36 RC34-11 
RCA KCS34 Pix August 36 RC34-12 
Sentinel Model No. 454, 5, 6, 7 Sync Sept. 41 SE454-1 
Sentinel Model No. 454, 5, 6, 7 Pix, or pix and sync Sept. 41 SE454-2 
Sentinel Model No. 454, 5, 6, 7 Pix Sept. 41 SE454-3 
Sentinel Model No. 454, 5, 6, 7 Pix Sept. 42 5E454-4 
Sentinel Model No. 454, 5, 6, 7 Sound Sept. 42 SE454-5 
Sentinel Model No. 454, 5, 6, 7 Sync Sept. 42 SE454-6 
Sylvania 1-274 Audio Sept. 43 SY274-1 
Sylvania 1-274 Pix Sept. 43 SY274-2 
Sylvania 1-274 Sync Sept. 43 SY274-3 
Sylvania 1-274 Pix Sept. 44 SY274-4 
Sylvania 1-274 Audio Sept. 44 SY274-5 
Sylvania 1-274 AM/FM Radio Sept. 44 SY274-6 
Sylvania 1-437 Pix Sept. 45 SY437-1 
Sylvania 1-437 Audio Sept. 45 SY437-2 
Sylvania 1-437 Pix Sept. 45 SY437-3 
Sylvania 1-437 Audio Sept. 46 SY437-4 
Sylvania 1-437 Pix Sept. 46 SY437-5 
Sylvania 1-437 Sound Sept. 46 SY437-6 
Stromberg -Carlson 17 Series Fix August 37 SC17-1 
Stromberg -Carlson 17 Series Pix August 37 SC17-2 
Stromberg -Carlson 17 Series Pix August 37 SC17-3 
Stromberg -Carlson 17 Series Fix August 38 SC17-4 
Stromberg -Carlson 17 Series Pix August 38 SC17-5 
Stromberg -Carlson 17 Series Pix August 38 SC17-6 
Transvision "A" Series Raster July 33 TA -A-1 
Transvision "A" Series Raster July 33 TA -A-2 
Transvision "A" Series Sync July 33 TA -A-3 
Transvision "A" Series Fix July 34 TA -A-4 
Transvision 
Transvision 

"A" Series 
"A" Series 

Fix 
Fix 

July 
July 

34 
34 

TA -A-5 
TA -A-6 
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140,u H 

TROUBLE? 
[from page 34] 

ture as it deserves. Internally generated 
interference includes: 

(1) Tweets. 
(2) 4.5 -mc interference. 
(3) RF power supply pickup. 
(4) 60 -cycle and 120 -cycle pickup. 
(5) Arcing. 
(6) Double conversion interference. 
Tweets are harmonics of the video or 

sound if carrier which are fed back to 
the front end. These harmonics are in 
the tuning range of the incoming 
signals and therefore beat with the 
local oscillator producing a separate 
signal. For example, the video if car- 
rier is 27.75 mc. The third harmonic 
is 77.25 mc. Channel 5 covers the range 
from 76-82 mc, with its video rf carrier 
at 77.25 mc. The third harmonic and 
the video rf signal beat with the local 
oscillator each producing a video if 
signal. The two video if signals beat in 
the video detector to form a beat out- 
put appearing on the screen in the form 
of black and white stripes. When the 
fine tuning control is not rotated, 
these stripes are usually continuously 
in motion and vary in number and 
position. They vary from a diagonal to 
a vertical position and sometimes be- 
come horizontal. This interference can 
only be seen when a station channel 
is tuned in (and usually on one channel 
only), since the if harmonic can only be 
generated if a signal comes in and 
first produces the fundamental video 
(or sound) if. A tweet can appear on al- 
most any channel, depending on the 
intermediate frequencies used in the re- 
ceiver and the harmonic relationship 
of these frequencies to the tuned -in 
channel. The tweet pattern is affected 
considerably by the rotation of the fine 
tuning control. 

Fig. 9-Sound bars (audio frequen- 
cies) in picture. 

Interference of the 4.5 mc variety 
consists of very fine black and white 
stripes, slanting or vertical (Fig. 5) 
which has an effect similar to poor 
focus. This type of interference is 
caused when the beat between the 
video and sound if carriers in the video 
detector (the two frequencies are al- 
ways 4.5 mc apart) gets through the 
video amplifiers to the screen. 4.5 Inc 
interference appears in both intercar- 
rier and split sound receivers, is quite 
common, and may at times be over- 
looked. 

In split sound sets, this interference 
often results in a smeared picture. To 
minimize 4.5 mc interference, the 
viewer usually turns the fine tuning 
control past the best sound (and best 
picture) point. At the position where 
the fine interference lines are no longer 
visible, the high frequency response 
has been considerably reduced. The 
resulting picture has little fine detail 
and is smeared. This occurs because 
by tuning past the correct point, the 
sound if carrier is no longer at the 
skirt of the video response curve but 
beyond the video if bandpass. There- 
fore no sound if signal goes through 
the video strip to beat with the video 
if carrier and practically no 4.5 mc in- 
terference is produced. The video car - 

VIDEO DETECTOR 

%2 6AL5 .05 MFD. 

TO VIDEO 
AMPLIFIER 

ig. 10-Circuit diagram showing how tweet trap is installed across video 
detector loan (see text). 

e\ D'JTELEVISION SERVICE DEALER SEPTEMBER, 1953 

rier is up on the response curve, giv- 
ing an accentuated low frequency 
response and a reduced high frequency 
response (Fig. 6). 

Another type of internally generated 
interference may occur in receivers hav- 
ing an rf type of high -voltage power 
supply. Diagonal or vertical black and 
white bars may be caused by leakage 
from this circuit. (Fig. 7) This type of 
interference is usually identified with- 
out difficulty by the frequency of the 
interference signal (approximately 300 
kc) and by the knowledge that the re- 
ceiver has this kind of supply. 

60 -cycle and 120 -cycle power supply 
interference is readily recognizable 
(Fig. 8), and is generally caused by an 
internal defect-bad tube, hum in B+, 
etc. 

Arcing in the high -voltage system 
appears like ignition interference on 
the screen but is usually heard in the 
sound also. It can easily be identified 
by being present when the antenna is 

disconnected. In addition, arcing can 
usually be seen and heard when exam- 
ining the high -voltage cage with the 
set operating. 

Double conversion interference is 

caused by a second TV channel being 
received when tuned to a desired chan- 
nel. For example, a receiver is tuned 
to Channel 5 (76-82 mc). In this re- 

ceiver, the oscillator is at 103 mc. A 

small amount of oscillator voltage may 
appear at the grid of the rf amplifier 
tube. This beats with the incoming sig- 

nal of Channel 7 (174-180 mc), more 
specifically the sound rf carrier, 179.75 
mc. The difference frequency between 
103 and 179.75 mc, or 76.75 mc, appears 
at the mixer grid together with the de- 

sired signal from Channel 5. Both the 
desired signal from Channel 5 and the 
undesired beat from the Channel 7 

sound carrier then beat with the oscil- 

lator frequency, are converted to if sig- 

nals, and go through the video strip. 
It is helpful in dealing with inter- 

ference problems to know the approxi- 
mate frequency of the interference pat- 
tern on the screen. Since the vertical 
sweep frequency is 60 cycles and the 
horizontal frequency is 15,750 cycles, 
it is simple to compute the frequency 
of any continuous ac signal on the 
screen. For example, a 60 -cycle hum 
signal has one broad horizontal black 
and white bar (or one black and two 
white or one white and two black, de- 
pending on the phase of the hum sig- 
nal). A 120 -cycle signal (Fig. 8) has two 
black and two white horizontal bars, 
etc. All frequencies over 60 and less 
than 15,750 cycles give horizontal bars. 
Since 15,750 cycles is approximately 
the upper limit of human hearing, it 
can be said that any audio frequency 

[Continued on page 63] 
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Fig. I-The screwdriver in the work- 
man's hands is pointing to the rotor, 

the motor which runs the timer. 

HOW does a dealer or distributor 
handle the servicing of Telechron 

clock -radio timers? That is becoming 
an increasingly important question as 
the number of clock -radios in use rap- 
idly mounts. 

There are between 6 million and 7 

million clock -radios in use today, ac- 
cording to Russell T. Woodward, 
Manager of Marketing, Telechron De- 
partment. General Electric Company. 
and by the end of next year this figure 
will he up around the 10 million mark. 

"It isn't the percentage of Telechron 
timer repairs that makes this subject 
of so much interest to service people," 
Mr. Woodward points out, "but rather 
the combination of two facts: (1) the 
number of clock -radios in use is large 
and fast becoming larger and (2) the 
clock -timer part of the clock -radio is 

unfamiliar to many radio repair special- 
ists." 

The question, "How does a dealer 
or distributor handle the servicing of 
Telechron clock -radio timers?" breaks 
down into two answers: one on in - 
warranty repairs: another on out -of - 
warranty repairs. 

In -Warranty Repairs 
Any Telechron clock -radio timer re- 

turned to a dealer or distributor with - 

Fig. 2-You need only to take out 
two screws in order to remove the 

rctor. 

48 

B,v Trlech pl.. Gene ral Elect ic Co. 

Fig. 3-The old rotor 
and field and coil as- 

sembly lifts out in one 
piece. 

Fig. 4-Press with thumb 
on neck of rotor and it 
slips out smoothly and 

easily from the field. 

Fig. 5 - Disassembled 
the field and coil as- 
sembly is in the man's 
left hand, the rotor that 
runs the timer is in the 
right. Occasionally, the 
oil leaks out, or it wears 
and you have to replace 

it with a new one. 
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in the warranty period must be serv- 
iced by an authorized Telechron clock 
and timer service station. There are 121 

of them located in principal cities all 
over the country. A list of these author- 
ized service stations can be obtained 
by dealers and distributors by address- 
ing a request to Product Service, Tele- 
chron Department, General Electric 
Company, Ashland, Mass. 

Telechron timers are warranted for a 

period of one year. 
If a customer, dealer or distributor 

tries to repair an in -warranty timer, 
he voids the warranty. 

Out -of -Warranty Repairs 
A different procedure is recom- 

mended for servicing of out -of -war- 
ranty timers. Recommended procedure 
is for the dealer or distributor to re- 
move the timer from the clock -radio 
and send it to the nearest authorized 
service station, along with full informa- 
tion about its faulty behavior. Of 
course, if desirable, the complete clock - 

radio can be sent to the service station. 
In such cases, however, there is a nomi- 
nal extra charge for removal and re- 
placement of the timer. 

The above procedure should always 
be followed when the timer has failed 
because of defective friction, switches 
or gears. Such repairs call for the highly 
specialized skill of the authorized 
service station. 

Simple out -of -warranty repairs may 
be handled by the dealer or distributor. 
It's relatively easy to replace broken 
crystals, damaged bezels and knobs, 
inoperative rotors and open coils. Vi- 
brators and alarms are also easy to ad- 
just. Parts for simple repairs can be 
obtained from authorized service sta- 
tions. 

Some manufacturers of clock -radios 
supply their own appearance items: 
crystals, bezels and knobs. In such 
cases, these parts must be obtained di- 
rectly from the clock -radio manufac- 
turer or a representative. Authorized 

Fig. 6-The way to do it 
is to fit the rotor in posi- 
tion on the movement 
base plate. The gears 
must mesh first. If not 
done this way you are 
likely to fail to get your 
gears in mesh-they will 
jam up-the timer will 

fail to run. 

Fig. 7 - The aluminum 
spacers are used to hold 
the field in the correct 

position. 

Fig. 8 -Fit the field 
down over the rotor 
holding aluminum spac- 
ers with fingers so they 

won't slip off. 

Fig. 9-Press into position, replace 
holding screws and 1 -he job is done. 

Telechron clock and timer service sta- 
tions do not stock ilium for resale. 

How To Replace A Rotor Unit 
1. Rotor Unit, heart of the timer's 

motor, is recognized by its small -nosed 
sealed case. 

2. Motor is detached from base 
plate by removing two screws. 

3. Rotor And Field Assembly, in left 
hand, lifts out in one piece. 

4. To Remove Rotor from field, 
press neck of rotor with thumb. It 
slips out smoothly and easily. 

5. Disassembled Motor shows rotor 
in right hand, field assembly in left. 

6. New Rotor is fitted into position 
in base plate. Be sure gears mesh and 
rotor is pressed flat against base plate. 

7. Aluminum Spacers make sure field 
assembly is in proper position. 

8. Hold Spacers on screws with 
fingers while fitting field to rotor nose. 

9. Press Field firmly over rotor nose 
and tighten screws. That's all. 

IO. Adjusting Alarm. a) Place long - 
nosed pliers on horizontal flat of vibra- 
tor. b) Energize field. c) Bend vibrator 
slightly up or down to make sound 
louder or softer. 

Fig. 10-Long nosed pliers are placed 
on the horizontal flat of the vibrator 
for adjustment. Energize the field. 
By bending the vibrator slightly up 
or down will increase or decrease 

the tone to the proper sound. 
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CBS-Hytron Type 24TP4 
I he CBS-Hytron type 24TP4 is a 

24" rectangular, 90°, all -glass, magneti- 
cally focused, picture tube providing an 
effective screen area of over 370 square 
inches. 

Other features of the tube are: 
1. An aluminized screen for in- 

creased brightness. 
2. Spherical filter -glass face plate. 
3. Single ion -trap gun design. 
-/. External conductive coating 

which serves as a filter capacitor. 

GENERAL DATA 

Neater voltage 8.3 101 volts 
Heater cura 0.5 ampere 
Average direct Interelecaoaecapacllaneeº 

Grid No.1 to all other electrodes 8 tail 
Cathode to all other electrodes 5 tail 
External coalingcapaciMnce(Note E) 250 min. 

100 max. 
Ph sp.r No. 1 

Fluorescence 
ee 

wale 
madam 

De the magnait 
Deflection n method diagonale 
Deflection allele (approx. )' diagonal 90. 
Face plats e 118íl lidoºmission (neutral density Illter)Iapprox.) 721 

MECHANICAL DATA 

Overall length 
Outside diagonal 
Screen width (bogey) 
Screen height (bogey) 
Cap 
Base 

ang 
'daunting 

ELECTRICAL DATA 

Mvimom Haling (1e5tgn-Center Values) 

Anode voltage 
Grid-No.2 voltage 500 d -c max. volts 
Grid-No.1 voltage 

Negative bade salue 125 d -c mad. volts 
positive 17la5 value 0 d-cvolts 
Positive peak value 2 a -c maz. volts 

Peak heater cathode voltage: 
Heater negativewlth respect to cathode 

(Rae AI 180 mad. volts 
Healer positive with resp ct.. l7de 180 max voila 
Grid-No.1 --circula resistance 1.5 max. volts 

21 1/8 2/6" 

21 Lae" 
17 IÍ l8" 
Recess. small cavity 01-21) 
Small shell dusdecal5-pin(B5. 57) 
JETEC designation 12N 
any 

JETEC Test Condit.. 

Anode voltage 
Grid No. 2 voltage 
Grid No. 1 voltage (Note») 
Focus Coil Current (appro.) (Note C) 
Ion -trap current (Note D) (app..) 

20,000 a -c max. volts 

11,000 a -c volta 
200 d -c volts 
-SO to -77 tl-c volts 
110 10 d -c 
95 501 d -c ma 

'It la recommend. teal a deflection yoke of 1/2" flare radius be used. 

Note A: A value of 110 mad. volts Is allowed during equipment warm-up 
period not to exceed 15 seconds. 

Note e: Visual extinction of undefleaed loosed spot. 

Note C: JETEC 8109 focus coll. 

Note D: As measured with innate -field beam lamer, JETEC 1111. 

Note E: In IM intermit of reducing the number of potential typeº due to 
ONlerent external waling shape., only the contact pow I. defined on the 
picture hind a. shown In the drawing. The external coating may take any 
configuration above the reference line to produce the desired capatiunce. 

Characteristics chart of CBS-Hytron 
type 24TP4. 

12:1 

Tube basing diagram of 24TP4. 

RCA Transistors 
RCA's commercial entry into the 

transistor field, after years of extensive 
research and development on semicon- 
ductors, is marked by the introduction 
of four types of germanium transistors 
-two point -contact and two junction. 

RCA's new transistors. 

Type 2N32 is a point -contact trans- 
istor intended for use in pulse or 
switching applications where an operat- 
ing frequency for voltage -gain cutoff 
of 0.9 mc, an operating frequency for 
current -gain cutoff of 2.7mc, and a high 
current amplification factor are impor- 
tant design considerations. 

Type 2N33 is a point -contact trans- 
istor intended for use in oscillator ser- 
vice at frequencies up to 50 mc. 

Types 2N34 and 2N35 are junction 
transistors of the p -n -p type and n -p -n 
type, respectively. Both types are in- 
tended for use in low -power, audio - 
frequency applications. These transis- 
tors operate at extremely low voltages, 
have a current amplification factor less 
than but approaching unity, and pro- 
vide high operating power gain-fea- 
tures of primary importance in audio - 
frequency amplifier applications. 

Each of the four types has a base 
with three small pins in line and 
spaced to provide mechanical indexing 
for socket insertion. 

A copy of the 8 -page booklet describ- 
ing these new RCA Transistors may be 
obtained on request from Commercial 
Engineering, RCA Tube Department, 
Harrison, N. J. 

GE Internal Magnetic Focus Tube 
For the first time, permanent mag- 

nets are being built into new televi- 
sion picture tubes, thereby eliminating 
the need for external focusing controls 

Comparison between new and old 
tube focus requirements. 

and decreasing production costs by 
discarding three assembly units. 

In a new General Electric TV 21 JP4 
tube displayed at the 1953 meeting of 

[Continued on page 61] 
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Avoid 

Fuse 

Confusion 

en BUSS for every 

protection need in TELEVISION RADIO RADAR INSTRUMENTS CONTR.OLS AVIONICS 

BUSS is the one dependable source for 
any fuse you need: standard type, dual - 
element (slow -blowing), renewable and 
one-time types...in sizes from 1/500 amp. up. 

To make sure the highest standards of 
quality are maintained, every BUSS fuse is 

electronically tested. A sensitive testing 
device automatically rejects any fuse that 
is not correctly calibrated, or not right in 
all physical dimensions. 

Why Risk Your Reputation? 

Give your customers the fuse they 
know. For more than a third of a century 
the BUSS name has been famous for 
dependable protection in homes, in 
industry and on the farm. 

BUSSMANN MFG. CO., Division McGraw Electric Company 
University at Jefferson St. Louis 7. Mo. 

PLUS a complete line of fuse clips, 

blocks and holders .... 

FOR MORE INFORMATION-- Mail this 
Coupon Today. 

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7. Mo. 

Please send me bulletin SFB containing facts on 
BUSS small dimension fuses and fuse holders. 

8D-95:. 

Name 

Title 

Corn pan y 

Address 

City it Zone State 953 
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Capehart CX-37-AGC 
[his age system while containing 

many features common to all keyed 
age systems also has some which are 
unique. The agc tube is a 6AU6. The 
grid of this tube is dc -coupled to the 
plate of the first video amplifier tube. 
The signal at this point is sync phase 
positive. The screen voltage of the 
first video amplifier is supplied from 
± 300 volts through R241 and the 
age control R238. By varying the 
screen voltage on the video amplifier. 
the amplification of that stage and 
therefore the amount of signal fed to 
the grid of the age tube can be set. 

The plate of the agc amplifier is 

pulsed with a 700 volt positive pulse 
through a winding on the width coil. 
The pulse width is that of the re -trace 
time of the horizontal deflection net- 
work. Since the horizontal pulse is so 
placed in time that it arrives during 
horizontal re -trace, the amplifier only 
operates during that portion of the 
video signal containing the horizontal 
sync pulse. 

During the time this tube conducts, 
C103 is charged negatively. When the 
pulse is over and the tube stops con- 
ducting C103 discharges through R406 
and R407. This develops a voltage 
across these resistors which is negative 
with respect to ground and can be 
applied as bias to the if and rf tubes. 
The amount of charge on C403 is de- 
termined by the amplitude of the sync 
signal and the resulting discharge 
voltage which is used for bias is there- 
fore proportional to the received 
signal. 

Bias for the rf amplifier is taken off 
the top of R406 and R409. Bias for 
the if stage is taken off the junction of 
the two resistors. The diode eection of f 
a fìBF6 tube is used as an agc clamp. v403Á 
The plate of this diode is connected +/212AÚ7 
of the rf bias point. It is also connected 
to 8109 and 8110 which return to 
+300 volts. With a weak signal input, 
this diode keeps the rf bias at or about 
zero volts. If the signal is large the 
voltage developed across R106 ;uul 
R107 becomes sufficiently negative to 
cause the diode to be cut off. With 
the diode negative the full bias can be 
developed at the rf point and the rf 
amplifier is controlled by the age. The 

( 
R219 
97K 

V2054 
6X8 

e 
R225 
1000 

R226 
680 

R 221 
47K 

V401 
6ÁU6 

A.G.G. AMP. 

2nd. 
VIDEO AMP. 

R223 
39K 

+135 V. 

R241 --- 
33 K 

R238 
10K 

KEYER 
COIL 

I no 

C403 

MFD. 

R405 
1000 

1-300V. 

C239 + CP40 R242 
22 470 1 MEG. 

A.G.C. ADJUST 

R408 
270K 

C405 
0.1 

R409 
2.7 

MEG. 

R406 
150K 

= R410 
I680K 

R407 y 
33K 7401 

.01 

+300V. 

68F5' 
A.G.C. CLAMP 

Partial schematic of CX-37 agc System 

R424 - 
10K 

C506 
470 

R507 
39K 

R502 

( 
R423 
3900 

39K 

C507 
47 

C505470 

R422 
3900 

V401 
6AU6 

C509 
.0022 

KEYER 
e. COIL 

+300V. +300V. 

1 
T. 

R514 
120 K 

R509 
8.2 K 

C512 C516 V503 

R506 
100 390 ,12AU7 

22K C 

V4038 R508 
1/212AU7 nrsnN 

R505 
100K 

C511 
470 

R510 
1200 

C513 
.0033 

C514 
O1 

56K 

C517 
330 

IF 
C518 
470 

R512 
50K R515 

1200 

R511 
50K 

.521 
01 

[Continued on page 701 Partial schematic of CX-37 horiz. osc. and afc 

52 RADIO -TELEVISION SERVICE DEALER SEPTEMBER, 1953 

www.americanradiohistory.com



12 reasons why it pays to replace with 

SYLVANIA PICTURE TUBES 

Independent laboratory tests show these 

12 outstanding qualities of Sylvania Picture Tubes 

1. No tube failures (after 1500 hours). 

2. No trend toward slumping emissicn 
or low light output. 

3. No excessive leakage. 

4. No excessive gas present. 

5. Excellent grid control. 

6. Excellent emission characteristics. 

Here is proof that Sylvania Picture 
Tubes are first in long life and finest 
in all around performance of all 
tubes tested. 

The above record was established 
in comparison tests of the tubes of 
9 different manufacturers. All tests 
were conducted under identical con- 
ditions by an outside testing agency. 

Set owners everywhere are being 
told again and again about Svl- 
vania's superiority on the big, nation- 
wide T\ show "Beat the Clock." 

7. No stray emission. 

8. Low electrical breakdown. 

9. Very good color control. 

10. Excellent spot centering. 

11. _ow screen burning (no rejections). 

12. Excellent physical conditions. 

Only Sylvania showed 
no tube failures 

The Picture Tube 
for Reliable Replacement 

Of course, the name Sylvania has 
always stood for highest quality. 
Now, more than ever before, Syl- 
vania Picture Tubes mean better 
business for jobbers and service - 
dealers alike. If you would like the 
full story of these recent tests to 
show your customers how Sylvania 
Picture Tubes won over all others 
tested, simply mail the coupon now. 

SYLVMIA 
LIGHTING RADIO ELECTRONICS TELEVISION 

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

r 

Send 

for this 
report 

4.3111.1 

Sylvania Electric Products Inc. 
Dept. 3R-2209, 1740 Broadway, N.Y. 19, N.Y. 

Please send me the official report of the tests 
made on Sylvania Picture Tubes in competi- 
tion with other makes. 

Name 

Company 

Street 

City Zone State 
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PERSONNEL 
NOTES 

Meet the key men responsible for the manufacture and 

distribution of servicemen's products. 

Appointment of Edwin A. 
Freed as Manager of Operations 
of General Instrument Corpora- 
tion's headquarters plant in 
Elizabeth, N. J., was recently 
announced. Mr. Freed will con- 
tinue to direct sales and will be 
in complete charge of all op- 
erations at the home plant. He 
joined General Instrument in 
1951 as Sales Manager, after 
nine years with RCA where he 
was Manager of Sales of Com- 
ponent Parts. 

--> 

Grady L. Roark of Schenec- 
tady has been appointed Man- 
ager of Marketing for the Gen- 
eral Electric Company's Tube 
Department, with headquarters 
here, it was recently announced. 
Mr. Roark has been manager of 
equipment tube sales for the 
department since last December, 
before which he was central re- 

_ gional sales manager for equip- 
ment tube sales with head- 
quarters in Chicago. He joined 
G.E. on the company's test en- 
gineering program in 1933. 

Robert L. Klabin, Controller 
of General Instrument Corp.. 
major producers of television. 
radio and electronic products. 
has been elected by its manage- 
ment to manag' the Company's 
new and expanding Sickles Divi- 
sion plant at Danielson, Conn. 
The new Division Manager has 
served General Instrument since 
1935, progressing as Budget D, 
rector, Assistant to the Pres, 
dent and Controller. Mr. Klabin 
is a member of several technical 
and management associations. 

King Dendy, whose recent ap- 
pointment to the research stati 
of the engineering division of 
the Edwin I. Guthman Company 
is shown (left). being wel- 
comed to the department by 
chief engineer Frank A. Iverson. 
Mr. Dendy, who formerly was 
head of research and develop- 
ment for PCA Electronics, Inc.. 
will specialize in delay lines and 
pulse transformers for the Guth- 
man Company. 

F-' 

Sylvania Electric Products. 
Inc., announced recently the ap- 
pointments of Ralph R. Shields 
(left), to the newly created post 
of Product Sales Manager of 
television picture tubes and 
D. W. Gunn (right), to the new 
post of Assistant General Sales 
Manager, Radio Tube and TV 
Picture Tube Sales. Mr. Gunn 
has been a member of Sylvania 
since 1911, and Mr. Shields 
joined in 1948. Both have 
worked successively at various 
engineering and supervisory ca- 
pacities within the organization. 

Douglas Carpenter (left), has 
been appointed Chief Antenna 
Development Engineer of the 
JFD Manufacturing Company, 
Inc. Doug is inaugurating an 
expanded engineering program 
at JFD. He formerly served as 
Chief Engineer for the Vee-D-X 
Division of the La Pointe Plas- 
comold Corp. Jim Hall (right), 
has been appointed Associate 
Antenna Test Engineer, assisting 
in development and field testing 
of antennas. Jim previously was 
associated with the CAA and 
Aviation Electronics operations 
of the Navy, both in the capac- 
ities of design and research en- 
gineer. 
te- 

Karl W. Jensen, Vice Presi- 
dent of Jensen Industries, Inc., 
Chicago, was elected Chairman 
of the Association of Electronics 
Parts & Equipment Manufac- 
turers. Jensen also was named 
EP&EM representative on the 
Board of Directors of the Radio 
Parts & Electronic Equipment 
Shows, Inc., through which the 
association co-sponsors the an- 
nual Electronic Parts Show with 
four other trade groups. 

-i1 

Les Wildberg, President of 
Leader Electronics, Inc., of 
Cleveland, Ohio, recently an- 
nounced plans for his firm to 
enter into the manufacture and 
sale of TV equipment. It can 
be reported at this time, how- 
ever, that the items will be pri- 
marily for consumer use, and 
that national sales are planned. 
Wildberg has been a well-known 
figure in the electronics field for 
over 30 years. He was the 
founder and former president of 
Radiart Corporation. 

I. M. J. Kaplan has been ap- 
pointed Vice -President of Cop- 
perweld Steel Company with 
headquarters in Pittsburgh. 
Prior to his new assignment Mr. 
Kaplan was Manager of Sales - 
Special Products-of the Wire 
and Cable Division at Glassport, 
Pa. For over 12 years he has 
served in important capacities 
with the \Vire and Cable Divi- 
sion as well as the Steel Division 
at Warren, Ohio. -) 

Announcement has been made 
by Snyder Manufacturing Com- 
pany, of the appointment of 
John Schweighauser as a com- 
pany Antenn-gineer. Among his 
duties, Mr. Schweighauser will 
call upon distributors and ser- 
vice dealers in the capacity of a 
sales engineer. Ile will acquaint 
the trade with new Snyder prod- 
ucts and also do work on en- 
gineering problems. In addition, 
he will be engaged in field sur- 
vey and sales promotion activ- 
ities. 

Vinton K. Ulrich (right). has 
joined the David Bogen Com- 
pany as General Sales Manager, 
it was announced by David Bo- 
gen, President, who also reports 
that Mortimer Sumberg Ileftl, 
has been promoted to distributor 
Sales Manager. Mr. Ulrich, 
formerly renewal sales manager 
of the National Union Radio 
Corp., brings to his new posi- 
tion an unusual combination of 
sales and engineering experience. 
Mr. Sumberg has been identified 
with Bogen jobber sales for 
more than four years. He has 
been active in the electronics 
field for nearly twenty years. 

--> 

54 RADIO -TELEVISION SERVICE DEALER SEPTEMBER, 1953 

www.americanradiohistory.com



Admiral BOW TIE 
UHF Antenna, No. AN65A 

$ Each antenna furnished with stacking 
bar. Mast mounting bracket included. 

Mast not included. Suggested List Price 

Admiral 
all -channel 

Now you can make an extra profit on installations using 
these high gain UHF antennas. In good signal areas, the 
Admiral Bow -Tie No. AN65Agets excellent reception on any 
of the 70 UHF channels...and lists for only $4.75! For 
troublesome locations, where ghosts, reflections and 
interference are encountered, install the Admiral Corner 
Reflector Antenna No. AN56A. It lists for only $9.95. 

Both these antennas are made with aircraft aluminum antenna 
elements and vibration -proof reflectors. Both come completely 
assembled, ready to mount. "A -frame" insulators provide 
plenty of free air space around elements. The units have high 
mechanical strength, low wind resistance, and are treated to 
resist weathering. They can be easily fastened to existing 
masts and towers. 

Where an indoor UHF antenna is needed, give your customer 
the Admiral Target No. 94A10-7. Smartly styled in rose -gold 
colored anodized aluminum with mahogany phenolic base, 
it stands only 10 inches high. The base is weighted and felt 
padded...can be placed on top of receiver...picks up all UHF 
channels. Order by part number from your Admiral distributor. 

Admiral Corporation 
Accessories and Equipment Division Chicago 47, Illinois 

Admiral CORNER REFLECTOR 
UHF Antenna No. AN56A 

9 5 High gain, 14 db. Front to back ratio 15 

to 1. Mast mounting bracket included. 
Mast not included. Suggested List Price 

antennas 

Admiral TARGET 
Indoor Antenna No. 94A10-7 

9 5 Complete with lead-in 
Suggested List Price 

A COMPLETE LINE OF ADMIRAL TV ANTENNAS ... NOW AVAILABLE FROM YOUR ADMIRAL DISTRIBUTOR 

Conical 

Trombone 

Quad-Vee Duo-Vee 
Hi -Lo Inline Yogi 

5-8-10 elements 

Idjustable G' 

Dipole Indoor 

Zig -Zag 

Helix Indoor 
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TV Safety Test Probe 
Precision Apparatus Co., Inc., an- 

nounces that a patent has been 
issued on the "Precision" Series TV 
High Voltage Safety Test Probe. 
The product was developed to afford 
convenient and direct measurement 
facilities up to 60,000 volts d.c., with 
complete safety to the operator, 
with utmost simplicity, speed and 
accuracy. These probes provide di- 
rect kilovoltmeter facilities for most 
high sensitivity test sets and vac- 
uum tube voltmeters. 

Rack -Mounted Oscillograph 
Du Mont Laboratories, Inc., an- 

nounces that the Du Mont Type 
304 -AR Cathode -Ray Oscillograph is 
now available as a rack -mounted 
unit. The unit features built-in 
voltage calibration. The illuminated 
screen is specially calibrated for 
reading any portion of the signal 
directly in volts by a push-button 
control on the operating panel. The 
rack -mounted oscillograph requires 
only 8%" vertically in a standard 
relay -rack. 

New HI-FI Speaker 
The Oxford Electric Corporation 

announces a new, high-fidelity 15" 
speaker. Model =HF15LN has the 
following specifications and charac- 
teristics: Frequency range -50 to 
10,000 C.P.S. Magnet Weight --14 
oz. Alnico V : Power Rating -25 
watts : Input Impedance 8 ohms : 

Voice Coil -11" diameter. The unit 
is attractively finished with a sil- 
ver "hammerloid" enamel and has 
a blue pot cover. 

Vari -Board Shelf Brackets 
New brackets are announced by 

Vaco Products Co., which permit 
mounting a Vari -Board shelf to 
regular shelf edges anywhere in the 
store, as desired, when regular 
Vari -Board punched panel is not 
used as a backboard. Made of wood, 
11" x 5%° x 7/16" thick, the brack- 
ets are simply attached by screws 
to the regular stock shelf edge, as 
illustrated, and the shelf hooks in- 
serted into the front bracket holes 
for supporting the unit. 

New Tube Britener 
A universal TV tube britener has 

been developed by Perma-Power Co. 
Its isolation type transformer 
gives normal 6.3V to filament to re- 
lieve cathode short problems or 7.8V 
to increase cathode emission and re- 
store lost brightness. Simple switch 
allows quick selection . . . unique 
design allows operation as constant 
voltage (parallel wired sets) or con- 
stant current (series wired sets) 
transformer. 

Tube Tester 
Manufactured by the Simpson 

Electric Company, the new Model 
1000, features fast testing with 
convenient ohms readings for 
leakage and shorts. The unit will 
test any receiving tube including 0 

pin miniatures and subminiatures 
with base arrangements in line or 
circle. The Model 1000 tests plate 
conductance. The dial indicates per- 
centage of rated plate conductance, 
which is closely related to mutual 
conductance. 

UHF Indoor Antenna 
The Brach Manufacturing Corpora- 

tion has announced the introduction 
of their new uhf Indoor Antenna, 
the =483 Bow -Tie. The same design 
that is used on outdoor uhf Bow -Tie 
antennas has been applied to the 
=483 in order to insure the highest 
possible gain. The Bow -Tie elements 
are mounted on an attractive black 
porcelain base that gives the en- 
tire unit a modernistic finish. 

TV Set Roll -Around 
Designed to add welcome mobility 

to present stationary television sets 
of the console variety is the new 
Telco TV Roll -Around, a product of 
Television, Hardware Mfg. Co. The 
strong, rigid adjustable metal frame 
is equipped with heavy duty ball 
bearing casters that are smooth 
running and will not mar wood or 
composition floors. Constructed to 
fit under any floor model up to 30" 
x 24", the unit raises any set merely 
a half -inch from the floor. 

Vu-Matic Control Unit 
The Vu -Matie Control Unit com- 

hines Raytheon Manufacturing Com- 
pany latest tuning discoveries with 
recently developed chassis elements. 
Principal advantage of the feature 
is that one knob tunes all 82 vhf - 
uhf channels and switches in vhf - 
uhf antennas, circuits, and extra 
amplifiers-all automatically. The 
Vu-Matic chassis also shuts ont pic- 
ture interference and stops oscil- 
lator radiation. 

IF Signal Booster 
Grayburne Manufacturing Co. 

Inc., announces the production of 
their Model TSB -1. an I.F. signal 
booster for uhf and vhf. The unit, 
provides an extra stage of I.F. to 
amplify both uhf and vhf signal., 
without switching. The booster, 
which is supplied in adaptor form, 
is installed in an existing tube 
socket and requires but one wire 
connection to ground. It is said to 
increase picture brightness, amplify 
signals over 20'; , and cl'ar "snow" 
effects. 
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ATTRACTIVE YELLOW MOLDED 

PLASTIC SHELL 

Non -inflammable. Will not 

burn or melt under soldering 
iron or flame. 

BONDED SEAL 

Positive, heat resistant, non- 

inflammable bond seals 
leads and shell, locks out 

humidity. 

BL 

£. 

4itget 
LOCKS CKS IN 

pERFORMAN -- 
TeT e LOCKS 

OUP tRpV8LE 

STRO 

P INTt 
MOLDED PLASTIC PAPER 

Yes, the ASTRON BLUE-POINT's tighter seal 
and tougher shell give you heat and moisture 
protection to a degree never before possible- 
providing a longer life and greater dependability 
than has ever been achieved in a molded plastic 
capacitor! BLUE -POINT is a capacitor you 
can rely on completely, under every condition. 

BLUE -POINT is suitable for continuous 
operation at 85°C. The bonded seal uses a 
special thermo-setting, heat -resistant, non -in- 
flammable bonding agent-positive protection 

Patent Pending 

FIRMLY SECURED LEAD 

Can't be pulled out, 
even under soldering 
iron heat. 

PATENT 

PENDING 

THE NEWEST ADDITION 
t 

TO THE SM LINE 

against moisture. Solder leads as close to the 
capacitor as you like-they won't pull out! 
Every BLUE -POINT is clearly marked with 
voltage and capacitance, bears outside foil iden- 
tification. Every BLUE -POINT is tested and 
guaranteed. Look for the ASTRON BLUE -POINT 
when you buy capacitors from your jobber, or 
if he doesn't carry it, send us his name. Insist on 
ASTRON BLUE -POINT, the capacitor you 
know you can depend on. Order a supply today. 

For complete performance characteristics, specifications and listings, write for Bulletin AB -20A 

ASTRON CORPORATION 

tirade Mark 

DEPEND ON-INSIST ON 

255 Grant Ave., E. Newark, N. J. 

Safety Margin capacitors for every radio, television and electronic use. J 
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UHF Cavi -Tuner 
The "Cavi -Tuner" is now avail- 

able from the Radio Receptor Co., 
Inc. Field tests indicate superiority 
of the unit in overall noise figure, 
image rejection, oscillator radiation 
and gain. The unit has shown un- 
usual sensitivity and gives excellent 
reception in fringe areas. Some of 
the outstanding features are as fol- 
lows: no moving electrical contacts ; 

completely shielded construction ; ex- 
cellent frequency stability and uni- 
formly broad bandwidth and high 
selectivity over entire tuning range. 

New Selenium Rectifiers 
International Rectifier Corporation 

has developed a complete line of 
selenium rectifiers for use in Radio, 
Television, TV Boosters, and uhf 
Converters. The rectifier shown in 
the photograph is a Type RS75E 
and is rated as follows: maximum 
input, 130 volts RMS ; maximum 
peak inverse, 380 volts ; maximum 
output current, 75 MA. A series re- 
sistor of at least 22 ohms is recom- 
mended as a current limiter when 
used with a capacitive filter. 

TV Line Loss Equalizer 
A new TV accessory for equaliz- 

ing high and low channel losses in 
transmission lines is now available 
from Blonder -Tongue Laboratories. 
Model 1.1.E-1, Line Loss Equalizer, 
maintains balanced signal levels, 
and prevents over -loading and cross - 
modulation by offsetting high chan- 
nel losses with attenuation varying 
from 17 db on Channel 2 to less 
than 1 db on Channel 13. May be 
inserted at any point in the trans- 
mission line. 

Mi -Tee -Ray Screen Antenna 
Model MR -S, produced by Fretco 

Inc. designed for channel coverage 
2 to 83 with ultra high gain. The 
front to back ratio is 50 to 1 and is 
also used in ghosty areas where 
others fail. A special ingredient is 
being used in the insulators to re- 
duce any possibility of dielectric 
loss. The construction is wind and 
ice proof. This antenna needs no 
assembly, but comes collapsed. 

UHF Indoor Antenna 
Tricraft Products Co., now offers 

a new uhf indoor antenna consist- 
ing of a two element array with a 
reflector. The unit, measuring only 
12 inches from side to side, con- 
siderably less than the size of most 
indoor vhf antennas, may be con- 
veniently placed atop the T. V. re- 
ceiver. The antenna covers all 70 
uhf channels and provides excellent 
impedance match over the band. 

2 -Channel Twin -Tuned Yogi 
Channel Master Corporation has 

announced the development of Mod- 
el No. 525, an antenna peaked for 
both channels 2 and 5. The antenna, 
featuring a transformer -type dipole, 
has a gain of 5L, db on Channel 2 
and almost 8 db on Channel 5, for 
a single bay. Stacking provides 
substantially higher gain. Direc- 
tivity and rear rejection are excel- 
lent. Antenna operates with just a 
single transmission line, and there 
is no switching necessary. 

TV Voltage Regulator. 
Recently released by Perma-Pow- 

er Company, this voltage regulator 
has been designed to insure maxi- 
mum performance of any television 
set by returning full height and 
width of picture when low line volt- 
age distorts picture. Features in- 
clude . . . reduction of tube fail- 
ures ; increasing of set sensitivity 
and elimination of intermittent sync 
and oscillator drift caused by low 
line voltage. 

UHF Converter 
A completely new uhf converter 

is being introduced by the Walsco 
Electronics Corporation. The Walsco 
unit is said to be able to amplify 
the signal almost three times while 
it converts. Tests revealed that the 
unit will offer a lower noise level. 
Exclusive Turretune feature of this 
converter is the new turret -type 
band spread tuning unit with a 
double tuned pre -selector that has 
been labeled as an entirely new con- 
cept in uhf tuning. This tuning unit 
has a constant lc ratio. Walsco Im- 
perial covers the entire uhf fre- 
quency spectrum. 

3-D Phonograph Music 
Webster -Chicago Corp., announce 

their new high-fidelity model. The 
Webcor three-dimensional "Musi- 
cale" provides a uniform audio re- 
sponse of from 50 to 12,500 cycles. 
in contrast to the average phono- 
graph's reproduction of a maximum 
of 6,000 cycles. The unit has three 
speakers that provide what Webcor 
engineers describe as stereophonic 
sound-full reproduction of all fre- 
quency cycles in all parta of the 
room. 

Miniature UHF Capacitor 
JFD Manufacturing Company, 

Inc., announces production of the 
"Mighty Midget" piston type vari- 
able trimmer capacitor for uhf tele- 
vision set manufacture and replace- 
ment parts requirements. Some fea- 
tures of the JFD model VC3-G are 
as follows: one inch overall length 
at maximum capacitance; capac- 
itance range 1.0 to 8.0 mmf ; uni- 
versal mounting design fits any uhf 
receiver. 

TV Lead -In Wall -Feed 
Production of a new type weather- 

proof television transmission line 
wall entrance for house and trailer 
has been announced by Mosley Elec- 
tronics, Inc. Product will accommo- 
date either flat or tubular line and 
will completely seal out rain and 
snow. The new Wall -Feed permits 
the entrance of such wire directly 
under the cave into the attic. 

Zig -Zag Re -Entrant Network 
Improved performance of the Zig - 

Zag TV antennas has been an- 
nounced by Trio. The Trio Re -En- 
trant Network shows no measurable 
loss when stacking for all channel 
-single feed -line operation. It is a 
method of broadening the impedance 
characteristics of a multi -channel 
antenna to the point where that im- 
pedance remains practically con- 
stant throughout the channels cov- 
ered. 
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R F) Model 655 

ACCURATE MEASUREMENT OF 
COMPLEX WAVESHAPES 

SINE WAVE 

RMS or Peak -To -Peak... 
Useful and Necessary-Read 
Directly With Model 655 

PEAKED SAWTOOTH WAVE 

TV Horizontal Signal... 
Peak -To -Peak Reading Re- 

quired-Easily Done Directly 
with the Model 655. 

PULSE WAVE 

TV Horizontal Deflecton... 
Peak -To -Peak Measurements 

Needed-Read It Directly 
on the Scale-Model 655. 

COMPOSITE VIDEO WAVE 

Video Amplifier ... Peak -To - 
Peak Measurements A Must 

-Do It Directly With The 

Model 655. 

Quickly... Accurately 

DO -All Model 655.. 
... gives a true reading measure- 
ment of complex and sinusoidal 
voltages with necessary peak -to - 
peak or RMS value read directly, 
for the analysis of waveforms in 

video, sync and deflection circuits. 

Now TV efficiency is given greater 
effectiveness because sets can be ser- 
viced as the manufacturers say-the 
peak -to -peak way. The combination of 
this P. to P. meter and service notes to 
match, take the guesswork out of service 
and speed up your service operation. 

Versatility of measurement, built into 
each Model 655, serves a variety of 
industrial applications in the service of 
vibrator power supplies, AC generators 
and all equipment utilizing any type 
of waveform or DC. 

Match the Model 655 with any peak -to - 
peak VTVM-You will find that com- 
parable performance can only be found 

VTVM, READS PEAK -TO -PEAK 

VOLTAGES DIRECTLY 

ONLY $59so 
in much higher priced instruments. Of 
high impedance design, the Model 655 
makes use of an electronic balanced 
push-pull circuit and peak -to -peak recti- 
fication. The result is an absence of 
circuit loading, waveform error or fre- 
quency distortion. 

This handsome looking unit has a 

brushed aluminum panel, etched for 

durability and uses an attractive clear 

plastic meter. Comes compete with our 

new "RCP SOLDERLESS TEST LEADS" 

for operation on 105 to 125 V AC. 

FOR TELEVISION SERVICE AND INDUSTRIAL MAINTENANCE 

PEAK -TO -PEAK AC measurements of from .2 V to 4200 V on 7 ranges. 

AC RMS measurements of .1 V to 1500 V on 7 ranges. 

DC measurements of from .02 V to 1500 V on 7 ranges. 

RESISTANCE measurements of from .2 ohms to 1000 Megohms on 

7 ranges. 

Remember You can do more with a "DO -ALL". 

See It at Your Parts Distributor. Write Dept. SD9 for RCP '53 Catalogue. 

RADIO CITY PRODUCTS CO., INC. 
152 WEST 25th STREET NEW YORK 1, N. Y. 
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KESSE 
Since the most important 
single step in Radio - 
Television Servicing is 

soldering ... it's just plain 
good sense to use the best 
-KESTER SOLDER ... 
Key Name in Solder 
for More Than 50 Years. 

KESTER SOLDER COMPANY 
4239 Wrightwood Avenue Chicago 39, Illinois 

Newark 5, New Jersey Brantford, Canada 

SOD 
Biggest 
AUDIO 
and 
HI-FI 
Event of 
the Year! 

PS 
SPONSORED 

BY 

Presented by THE AUDIO FAIR 
20,000 HI -F11 FANS WILL VISIT IT! 

YOU, MR. SERVICE DEALER, MUST SEE IT, TOO! 
The AUDIO FAIR is the largest and most concentrated exhibition of Audio 
Equipment ever held under one roof. 
More than 125 manufacturers will be represented, and every up-to-the-minute 
development will be seen and heard. 

At least 20,000 serious Hi-Fi customers-including Governmental 
and Military Agencies, Broadcast Engineers, Recordists, Sound - 
on -Film Men and Hobbyists will attend this important event. 
Here is the once -in -a -year opportunity for you to view all the 
equipment from all important manufacturers; here is an oppor- 
tunity for you to make profitable contacts ; here is an opportu- 
nity to learn more about and earn more from the fastest meowing 
consumer interest in the country-high fidelity. 

Come-and Bring the Family! 
New York is a fine place to visit in October 

} 

TIME: 
Oct. 14, 15, 16, 17 

PLACE: 
Hotel New Yorker 

New York City 

Registration On 

5th, 6th 
N AUDIORAMA is presented by THE AUDIO FAIR l and 7th Floors 

HARRY N. REIZES, Managing Director, 67 W. 44 St., N.Y. 

Is Invited to Attutend NO ADMISSION CHARGE 

TRADE FLASHES 
[front page 131 

years of research, in combination with 
RCA Victor's new Orthophonic Sound 
ph000traph records, designed to 
achieve the utmost in wide range 
sound reproduction. 
La Pointe Purchases Printed 
Circuit Company 

LaPointe Electronics Inc. has pur- 
chased a 95 per cent interest in Circui- 
tron, Inc., a New Jersey corporation 
which is engaged in the manufacture 
of printed circuits, it was announced 
by Jerome E. Respess, President. "By 
acquiring and managing Circuitron," 
Mr. Respess stated, "LaPointe is 
assured of a continuing supply of the 
printed circuits used in the Vee-D-X 
Mighty ]hatch and other television 
accessory equipment. In addition," he 
said, "LaPointe will manufacture print- 
ed circuits for a wide varietS of fields 
within the electronic indu'uy. 
Hallicrafters Builds New Plant 

The Hallicrafters Company have an- 
nounced that construction had begun 
on a new $400,000 plant in Toronto, 
Canada. 

The new plant will be a one story 
brick building of modern design and 
is expected to be completed in Octo- 
ber. 

RCP Offers Special Purchase Plan 
Radio City lroducts Company, Inc., 

has just introduced to their distribu- 
tors a plan that makes it very easy to 
finance carrying an adequate stock of 
their products The new plan will per- 
mit the jobber to pay for stock over a 
period of 90 to 150 days without any 
interest. Trade Acceptances will be the 
medium to cover such purchases. In 
addition, the distributor has a guaran- 
tee of a liberal obsolescence protection. 
NEDA Battery Index 

National Electronic Distributors 
Association reports continued enthu- 
siasm among radio -TV servicemen, dis- 
tributors and others regarding the 
new NEDA Battery Index. Single cop- 
ies are still available from National 
Electronic Distributors Association, 228 
North La Salle Street, Chicago I, 
Illinois. 

General Instrument Meeting 
General Instrument Corp., complete 

the first quarter, ended May 31, with 
record sales, Abraham Blumenkrantz, 
Chairman of the Board, told the an- 
nual meeting of stockholders. Net prof- 
it was the greatest for any initial 
quarter in the 30 -year history of the 
company, he added. The company has 
broadened its activities in such fields 
as components for transistor applica- 
tion. printed circuits. color TV equip - 
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ment and electronic materials for the 
defense program, Mr. Blumenkrantz 
stated. In this connection, he empha- 
sized: "G. I. is fully prepared right 
now to play an important role as a 
component manufacturer for the mak- 
ers of color TV sets." 

G.E. Ready For NTSC Color Signals 
The General Electric Company has 

announced that its television transmit- 
ting equipment will satisfactorily re- 
broadcast network color TV programs 
under the compatible system now be- 
ing recommended to the FCC by the 
National Television System Commit- 
tee, without any additional equipment, 
provided the network signals arriving 
at the local station are of reasonable 
quality. For color reception. only minor 
changes must be made to existing 
equipment. 

11E NEWS 
[from page 501 

the Institute of Radio Engineers, the 
external ion trap, focusing unit. and 
mechanical support have been replaced 
by a simplified ion trap and focusing 
unit, both built within the tube. Key 
to this new design are the tiny but 
powerful Carboloy permanent mag- 
nets now encased within the tube. 

Size of the Carboloy :ALilco ri mag- 
net used in the ion trap has been re- 
duced to one -tenth that of the magnet 
pry i iouslv employed. The new magnet 
is ! s inch in diameter and / inch in 
length. The former Carboloy magnet 
was rectangular, approximately % inch 
in length, !%'1 inch thick and g, inch 
wide. 

'Ilse internal focusing device em- 
ploys three Carboloy permanent mag- 
nets, measuring only / inch in di- 
ameter and 54 inch long. Optimum 
clarity of focus is achieved through 
factory fixed focusing which eliminates 
the necessity for any external focusing 
control requiring adjustment by the set 
user. 

Sylvania Type 4062 
.a new horizontal clellection stabilizer 

tube, Type 40132, has been released by 
the Radio Tube Division of Sylvania 
Electric Products Inc. 

The Type 40132 is similar in appli- 
cation to earlier released Sylvania Type 
-10M. However, the new 40B2 has 
different voltage and current ratings. 
thus providing more versatile circuit 
design. 

In circuits designed for its use, the 
.90B2 serves as the cathode bias resistor 
for the horizontal output tube. The 
non-linear resistance characteristic of 
the filament tends to hold the cathode 
current of the horizontal output tube 

Sylvania Type 4CB2. 

relatively constant despite line voltage 
variations. The result is a stabilized 
horizontal deflection and second anode 
voltage. It also becomes possible, there- 
fore, to operate the horizontal output 
tube near full scan capabilities at low 
line voltage without subjecting it to 
operating conditions which exceed the 
maximum ratings at high -line voltage. 
This insures greater reliability and 
trouble -free operation. 

The Sylvania Type 10B2 is con- 
tained in a T-9 bulb. :As erage operat- 
ing conditions are 40 volts at 150 ma. 

RADIO and TV MEN 
ASKED FOR THIS KIT! 

7 Nut Drivers 

2 Phillips Drivers 

3 Regular Drivers 

and 
Extension 

In One Package 

You'll like this kit! Sales prove 
it! The RT -14's built-in con- 
venience, easy storage and versatility have made it a favorite 
in both radio and TV fields. In one package you have all the 
nut drivers, Phillips and regular drivers you need for, almost 
any situation. And every driver fits the one, heavy duty Vaco 
shock -proof, break -proof handle ... fits the famous Vaco 6" 
extension that enables you to get into awkward recesses and 
tight spots. For full details, see your jobber or write, today! 

Extension Doubles the Use of Each Driver! 

n 
Nut Driver-Less Extension- 

Length 3" out of handle 

Nut Driver-With Extension- 
Length 8" out of handle 

Regular or Phillips Screw Driver 
Less Extension- 

Length 33/4" out of handle !) tle 

Regular or Phillips Screw Driver 
With Extension- 

Length 83/4" out of handle 

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, I11. 
In Southwest: 1325 McKinney Ave., Dallas 2, Texas 
In Canada: 204 Laurier Ave., W., Montreal 8, Quebec 
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ASS 
NEWS 

$RSMAP 
At a recent meeting at Lily Lake, 

Luzerne County, the Federation of 
Radio Service Men's Associations of. 

Pennsylvania was informed by Milian 
J. Krupa, President that the State's 
proposed licensing bill for Radio-TV 
technicians has been tabled for this 
session of the legislature. Also an- 
nounced were plans to hold an Eastern 
conference here in January, 1954, to 
discuss television -radio servicing and 
related industry problems. Represen- 
tatives of similar servicing organiza- 
tions from Maine to Florida are ex- 
pected to attend. 

William Morgan, President of 
FRSMAP's Wilkes-Barre chapter, was 
appointed editor of the organization's 
news bulletin, with immediate publi- 
cation being planned. Cities represent- 
ed at the meeting included Philadel- 
phia, Pittsburgh, Scranton, Altoona, 
Harrisburg, Williamsport, Hollidays- 
burg, Carbondale, Reading, Cham- 
bersburg, Wilkes-Barre and Steelton. 

TSDA 
The Television Service Dealers 

Association of Philadelphia has 
launched a series of 18 newspaper ad- 
vertisements promoting TSDA's mem- 
bers' facilities. The association headed 
by Louis J. Smith of Louis J. Smith 
Co., has voted unanimously to ap- 
propriate $1,200 from their advertise- 
ment fund for this advertising cam- 
paign in the Evening Bulletin. Ad 
copy will be of the institutional type, 
promoting TSDA services and ex- 
plaining to the reader the advantages 
of using qualified radio and television 
service dealers. A grievance commit- 
tee also has been appointed to investi- 
gate any consumer complaints that 
may arise concerning members' ser- 
vice work. The association has set up 
offices at 6021 Ogentz Ave., with a cen- 
tral telephone system to channel all 
requests for service to the nearest 
member. A standard rate charge for 
all calls cleared through the office only 
has been established. Dave Krantz has 
been named chairman of a new In- 
dustrial Relations Committee and Ed- 
ward Strychowski, will head the asso- 

ciation's Public Relations Committee. 

Texas Electronic Association 
TEA was the sponsor of the Texas 

radio and TV service clinic and elec- 
tronic fair held recently at Fort Worth, 
it was reported by Leonard Smith, 
President. Talks by John F. Rider, 
President, Rider Publication and Al 
Robertson, Robertson's, Oklahoma 
City, opened the parley. Other talks 
given were by James D. Secrest, official 
of RETMA on "Let's Build Our In- 
dustry Together," William D. Renner, 
field technical sales director, and 
Howard W. Sams Co., who discussed 
UHF and color television. Advice to 
new television dealers was offered by 
Mort Farr, Upper Darby, Pa., and Hal 
Chase, President, Television Service 
Association of Detroit, Michigan. Russ 
Hansen, contract section manager, 
Motorola, Inc., and Ray Yeranko, 
radio and television service manager, 
The Magnavox Co., participated in a 

panel discussion on service. 

Radio and Television Technicians 
Guild of Florida, Inc. 

Suggested Charges for Television Service -Repairs 
T. schedule of suggested prices covers tabor chargea only. but Includes all lesr- 
ing ar> to locate faulty part or circuit- Parts and tubes are extra. 

Nome Call 
1st I/O hour 65110 minimum, After tat I/O hour .5 00 
Pickup. delivery. pull Install .10 adjust 4.50 
Projection .......... ....,. ......1000 

Warrant? 
Parla exchange - minimum per set 

Maximum per set ___.. 
Call backs 

All call beaks regardless 
"Trouble'"''' Call back, other bauble ... 

?00 
5.00 

0,,cMih 
nimum $040 Hourly rain -..... 500 

Tub 
Replacement, locate and replace detective lull, .-_ 1.00 minimum 

Audio Section 1P complete 
RP tuner _..... _. .... _. 
Video section .............. .... 

Capacitor ana Resistor 
R.P. section ...... 
Audio ..... .__. 

vmeó sectionn 
Power section 

4.50 
Hourly rate 
8.50 

4S0 
550 
R.50 maximum 
650 
5.00 maximum 

Power Section ... ....... 950 
Wave trap and adjustment ... 9.00 
Audio 

suc .......... ..... - .. 4 00 minimum 
sweep iion 

Video aectmn __... 

Cran Corn 
controls 

Cmmeetian ..... 

WModiflea`lon cale and repair 

Modify to remove retrace 
Pieta e Tube 

Resolta 
and 

pins 
CRT up 

Projection ... 

Rectifiers 
Selenium -replace 

ShortAll 
circuits - bcale and clear e_50 

Iaxcept tuner) 

TraVzier P section 
- " 

Power section - mounting charge 1450 
plus 25c 
pú,uó 

per connection 
unPv 

t- 
horlr.::. 

mcluator, horiz . ..................... ... 

oscillai vertical .............. ........ 

or. 
ut. 

oscil vertical 
IF transformer. video ... .... 

TunerPull 
and Install ... ......... ......... ........ 1x.50 

Clean. lubricate and adjust cotais .. .. ... 1.55 

Locate and replace defective capacitor or resistor150 
Locate and repair loose connection or short ... ...................... Hourly rate 

Tolu._....... ........... ........ .......... 130 

430 

8.00 minimum 
850 
650 
5.50 
8.50 
600 

The accompanying chart was made 
available by Thurow Distributors of 
Miami, Florida to the members of the 
Radio and Television Technicians 

Guild of Florida, Inc. 

Radio and Television Association 
of Springfield, Ohio. 

It was reported by Paul Boller, 
Secretary, that a vote taken at the last 
regular meeting resulted in a majority 
of members opposed to licensing, no 
matter in what manner, by this city. 
The association was born at a mass 
meeting held in the summer of 1949 
which at that time had been organ- 
ized to protest attempts of licensing 
and inspection of aerial installations 
by the city commission. Our violent 
opposition plus our proof of reliable 
workmanship without city inspection 
caused the city commission to drop 
the licensing matter entirely and has 
never since been brought up at a city 
commission meeting. 

NATESA 
Plans for the fourth annual con- 

vention of the National Alliance of 
Television and Electronic Service 
Associations, to be held at the Morri- 
son Hotel, Chicago, October 9th, 10th 
and 11th, are nearing completion, ac- 
cording to Frank J. Moch, National 
President. More than one thousand 
members of the thirty-five affiliated 
state groups are expected to accompany 
the seventy delegates, with an addition- 
al five hundred persons representing 
Chicago area companies, John Cecich, 
Convention Chairman estimated. This 
year's plans call for both an industry 
convention and product display and 
an open forum, to which the public 
is invited, and where leading authori- 
ties on television maintenance and re- 
pair will give set owners an oppor- 
tunits to air their comments on TV 
rep:lil ,rrvice. 

Television and Radio Electronics 
Institute of Washington 

Radio and television repairmen in 
Tacoma, Washington, have formed a 
unique trade association aimed at rais- 
ing the standards of their field. Forty 
firms in Tacoma, have formed the Tele- 
vision and Radio Electronics Institute 
of Washington, the first in the Pacific 
Northwest and believed unique in 
organization nationally. Administrator 
of the Institute is R. E. Johnson, with 
headquarters in Tacoma. The Tacoma 
group is setting out on a program of 
tests for membership and a rigid code 
of ethics to follow. 

Impetus for the organization came 
from the repairmen. After formation 
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of the institute they set up a 12 -man 
board of governing executives. They 
adopted a seal of approval, which they 
will display and also attach to all re- 
paired sets. Members agree to con- 
form to the Minimum Classified Stand- 
ards of Quality Products and Services 
of leading technicians and authorita- 
tive service bureaus. 

Similar organizations have sprung 
into being since the advent of TV, but 
the Pacific Northwest group says that 
study shows that most of them are 
"mutual admiration societies" with no 
teeth in their organizational opera- 
tion. Interest from Yakami and Seattle 
in a similar organization makes the 
Tacomans confident that in a short 
time they will have a statewide organi- 
zation as new stations are assured for 
Seattle, Tacoma. Yakima, Bellingham. 
Spokane and Portland. Oregon. 

FLYBACK 
TESTER 
[from page 24] 

cate oscillator efficiency. 
When the unit is first turned on the 

6K6 will oscillate. The flyback trans- 
former under test is effectively con- 
nected by test leads across the oscillat- 
ing tank circuit. If shorted turns are 
present in the flyback transformer un- 
der test the overall "Q" of the oscil- 
lating circuit will be lowered and the 
meter needle will indicate in the 
"BAD" region on the meter scale. 

A flyback transformer may be 
checked in the TV receiver without 
disconnecting or removing it. In most 
cases it is only necessary to connect 
the two leads from the tester to the 
plate caps of the horizontal output 
tube and high voltage rectifier. To 
achieve greater accuracy in measure- 
ment the following procedure is used: 

1. The TV receiver is turned off and 
disconnected from the ac line. 

2. The HV RECT. and HOR. 
OUTPUT tube plate caps arc 
removed. 

3. The HV RECT. 
from its socket. 

4. The Deflection 
unplugged. 

5. One side of the 
disconnected. 

The test leads from the Model 98 
are connected across the two plate cap 
terminals on the flyback transformer. 
No polarity observation is necessary. 
If the meter needle indicates in the 
"BAD" region on the SHORT test 
scale the transformer has an internal 
short or low efficiency and should be 
replaced. 

tube is removed 

yoke assembly is 

WIDTH coil is 

If the meter needle indicates in the 
"GOOD" region on the SHORT test 
scale then the trouble is not in the 
flyback. To quickly determine whether 
the trouble is in the deflection yoke 
reconnect it and notice the meter in- 
dication. A short in the yoke will re- 
flect a short due to mutual inductance 
or reflected impedance and the meter 
will indicate in the "BAD" region. 
Thus by means of this unit the trouble 
can be quickly isolated. 

The test described above specifically 
pertains to flyback transformers in a 
TV receiver under troubleshooting 

tests; however, the same procedure 
can be applied to transformers from 
stock to prevent installing a replace- 
ment transformer in a set only to find 
out that the replacement isn't any 
good. 

T1COUR1.Fi l 
[from page 47] 

produces horizontal stripes or "sound 
bars" on the screen. (Fig. 9) shows 
sound bars of approximately 960 cycles. 

A 15,750 -cycle signal produces one 

A Revolutionary Cartridge 

THE 

/leeeeI I 

%/BOW 52,55 

DIAM0\D CARTRIDGE 

with 1.0, 2.5 or 
3.0 mil stylus for 

33, 45 and 78 
rpm records and 

transcriptions 

Instant widespread acceptance of the new Fairchild Moving Coil Cartridge has made 
possible substantial economies in production. These are being passed on to the consumer 
in the form off lowered price...and to the dealer in the form of increased discount. 

Why has the Fairchild Series 215 made such an instant hit? The answer: It embodies an 
entirely new principle of design which brings immediately recognized improvement in 
reproduced sound. This high standard of performance has never before been achieved 
by any cartridge, regardless of the quality of other components in the system. 

The benefits in terms of improved sound for music lovers are enormous. The benefits in 
terms of increased sales and profits for dealers can be equally impressive. If you do not 
yet stock the Fairchild Series 215, place your order now. We guarantee prompt shipment, 
and our regional representative will see you as soon as possible. 

Wita ilea 
U4 -tie 

seith215: 

All shades of tone color in fine recordings From 
choice records-low frequencies never before heard 

A new clear character in high volisne piano chords 
Absence of bass concentration caused by arm res- 

onance Needle talk, record hiss, surface noise, 
reduced to a new low And above all... 

Tracking distortion eliminated! 

/I/R/Hll/Ø EQU/PMENT 
155th St. S 9th Ave., Whitestone, N. Y. 

VISIT US AT THE AUDIO FAIR, HOTEL NEW YORKER, OCT. 14-17. 
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SOLD BY 

RECOGNIZED 

PARTS DISTRIBUTORS 

Engineered for the Purpose... 

4:,i,,,,.)9;?GUY STRAND 

provides REAL GUYING CONFIDENCE 

Copperweld DOESN'T STRETCH 

Soft wire guys frequently stretch badly in 
service and go slack. This means a wobbly 
antenna and poor reception. Copperweld 
Guy Strand is hard drawn-has the strength 
to stay taut-holds the antenna firmly in 
place-improves reception. 

Copperweld COMBATS RUST 

A guy weakened by rust may go unnoticed 
until a storm brings down the antenna, caus- 
ing damage many times the cost of the guy. 
Copperweld Guy Strand is protected against 
rust by a molten -welded layer of pure copper 
on each wire. Its strength is lasting. 

Copperweld is EASY TO INSTALL 
No clamps or clips are needed. An ingenious 
serving tool-one furnished free with each 
standard length of strand-turns out neat, 
tightly wrapped dead -ends as strong and per- 
manent as the strand itself. 

Write today for further details. 

COPPER WELD STEEL COMPANY 
Glassport, Pa. 

service Meni 

COIL and CONTACT 
SWITCH ASSEMBLIES 
Save Time-Cut Costs! 

* Coil assembly includes coil 
and field piece. Contact as- 
sembly consists of switch 
blades, armature, return spring 
and mounting bracket. Stand- 
ard and Midget contact as- 
semblies in either S.P.D.T. or 
D.P.D.T. are interchange- 
able and can be used with any 
of 13 coils described below. 

CONTACT SWITCH ASSEMBLIES 
CAT. NO. TYPE COMBINATION 200-1 Standard 8 amps Single Pole Double Throw 200-2 Standard 8 amps Double Pole Double Throw 
200-3 Standard Contact Switch Parts Kit with complete assembly and wiring details 
200-4 Standard 12.5 amps Double Pole Double Throw 200-5 Standard 8 amps Four Pole Double Throw 200-M1 Midget 8 amps Single Pole Double Throw 200-M2 Midget 8 amps Double Pole Double Throw 200-M3 Midget Contact Switch Parts Kit with complete assembly and wiring details. 

13 COILS ASSEMBLIES 
A.C.COILS D.C. COILS CAT. NO. VOLTS CAT. NO. 

200-6A 6 A.C. 200-6D 
200-12A 12 A.C. 200-12D 
200-24A 24 A.C. 200-24D 
200-115A 115 A.C. 200-32D 

200-110D 
200-5000D for current type All A. C. coils available in 25 and 60 cycles 

VOLTS 
6 D.C. 

12 D.C. 
24 D.C. 
32 D.C. 

110 D.C. 

GUARDIAN ELECTRIC 
1606-K W. WALNUT STREET V CHICAGO 12, ILLINOIS 
A COMPLETE LINE OF RELAYS SERVING THE RADIO INDUSTRY 

vertical black and one vertical white 
stripe on the screen (though one black 
and two white stripes or one, white and 
two black stripes might be produced, 
depending on the phase of the signal). 
At twice the horizontal frequency, 
there would be two black vertical 
stripes and two white ones, etc. If the 
frequency on the screen is an exact 
multiple of 15,750 the lines are verti- 
cal; if not, they are slanting. To find 
the frequency of the interference signal 
on the screen, simply count the num- 
ber of black (or white) stripes. If the 
bars are horizontal, multiply by 60; if 
vertical or diagonal, multiply by 15,750. 
While the frequency will not be exact, 
because of the blanking periods, it will 
be close enough for the purpose of 
estimating the approximate frequency. 

3. a, b, c 

The main steps in dealing with inter- 
ference problems are: 

(1) Identifying the type of interfer- 
ence (steady rf, fm, ignition, etc.); 

(2) Identifying the origin of interfer- 
ence (internal or external); 

(3) Checking on how the interfer- 
ence, if external, comes into the re- 
ceiver. 

(4) Applying the correct remedy. 
The type of interference is identified 

by observing the pattern on the screen. 
The appearance of the main types of 
interference was listed in the preceding 
answer. 

When there is any question whether 
the interference is being generated in- 
ternally or externally, identification is 
most easily accomplished by a simple 
process of elimination. This can be 
done by first checking the possibilities 
of internal interference. 

For example, a tweet pattern can be 
recognized by careful observation and 
by rotating the fine tuning control. The 
tweet pattern changes considerably 
when the fine tuning control is rotated. 
At the point where the tweet harmonic 
becomes equal to the video carrier, 
zero beat is approached (broadest hori- 
zontal black and white bars indicating 
the lowest frequency). The line pattern 
becomes diagonal and vertical with 
thinner stripes as the fine tuning is ro- 
tated further away from the zero -beat 
point. 

In some receivers the tweet harmonic 
zero beats with the video carrier at the 
best sound point. In other cases, the 
zero beat occurs when the fine tuning 
is rotated away from the best sound 
point, while at the best sound point the 
stripes may be thin and diagonal. An 
example of this is a receiver with a 
sound if of 22.1 mc. The third har- 
monic of 22.1 mc (66.3 mc) beats with 
67.25 mc, the video carrier of Channel 
4. At the best sound point, an inter - 
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FOR GREATER PROFITS 
SPEED UP YOUR 

SERVICING 
with 

THIS NEW BOOK 
which shows you how to take care of and repair in 

the quickest possible time: 

Troubles commonly found in certain receivers 
"Bugs" which might take you hours to find 
Factory and field service changes 

SET UP SO THAT YOU CAN MAKE THESE 

REPAIRS IN THE SHOP OR IN THE FIELD 

WITHOUT REFERENCE TO ANY OTHER 

SOURCE. 

Contains over 600 Service 
Items representing over 1000 
of the most -serviced Television 
models now in use. Over 25 
different manufacturers' lines 
are covered. 

$ 95 
(postpaid) 

Distributors-order your supply now! 

Service Dealers-get your copy 
of VSSS from your Distributor. 
If he can't supply you, order 
direct by mail from us. 

Video Speed Servicing Systems IS GUARANTEED to Simplify Servicing All TVsets. 24 (or more) new Data Items are 
published in every issue of "Radio -Television Service Dealer" as a regular monthly feature. 

TEAR OFF AND MAIL NOW 

RADIO -TELEVISION SERVICE DEALER 

67 West 44th Street, New York 36, N. Y. 

Please send me post-paid VIDEO SPEED SERVICING SYSTEMS Volume 1. Enclosed herewith is 

my check money order for $ for copies at $4.95 each. 

Name 

Address 

City Zone State 
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ference frequency of approximately 1 

711C is produced. A zero beat is gener- 
ated when the fine tuning is rotated 
to one side of this point. 

In all cases, rotation of the fine tun- 
ing gives a wide variation of the inter- 
ference pattern which is typical of in- 
ternally generated tweets. 

Double conversion interference may 
resemble in appearance oscillator radia- 
tion from another TV receiver. How- 
ever, local oscillator radiation is ob- 
served only when the interfering set 
is tuned to the channel capable of pro- 
ducing interference (the offending 
local oscillator must be at a frequency 
falling within the frequency range of 
the channel being tuned in at the re- 

ceiver being serviced). Double conver- 
sion interference is always present as 
long as the interfering channel is on 
the air. A further check can be made 
by noting the intermediate frequency 
of the receiver and computing whether 
there is a channel capable of giving 
this type of interference. 

When arcing or rf power supply in- 
terference is suspected, the antenna is 
disconnected from the antenna termi- 
nals. In both cases, the interference will 
still be seen. The other two types of in- 
ternal interference -4.5 Inc and 60 - 
cycle or (120 -cycle) interference are 
readily recognizable. 

Disconnecting the antenna in itself 
does not automatically tell whether the 

MOSLEY 3 -WAY TV ANTENNA SWITCH 

Cat. No. F-20 
MOSLEY 3 -Way 

TV Antenna Switch 
List Price $3.75 

For Multiple 
UHF and VHF ANTENNA INSTALLATIONS 

Install anywhere. Extension rod supplied for back 
of set mounting. 
Constant impedance-Low loss-Solderless. 
Sturdy rotary switch making silver -to -silver contact. 
In brown or ivory polystyrene case. 
Also available in Flush Wall 
Plate style. 

At Radio Parts Jobbers 

MOSLEY jkCLkOJULi, 9nc. 
8622 St. Charles Rock Road St. Louis 14, Missouri 

A 

STOP 
BLACK BORDERS 

ON TV PICTURE 
use a "B" Plus Booster 

Model STV4 Replaces 5U4G 

One Pulling a Tube beats 
Pulling a Chassis 

.en You 1.110 More Heighr More Width 
More Golo teller 0,o,cIl Performer. 

Built-in Time Delay to Protect TV Set 

Write for free information 

Sold 

SUPPLIES EXTRA 30.40 VOLTS 

TO LOW VOLTAGE SUPPLY 

GIVES FULL SIZE PICTURE 

WHEN LOW LINE VOLTAGE 

OR WEAK TUBES CUT 

PICTURE SIZE. 

GIVES EXTRA GAIN NEEDED 

IN FRINGE AREA 

STANDARD R.T.M.A. GUARANTEE 
PAT. APPLIED FOR 

WORKMAN 
Thnrrtph 

farlmri:rd NM fi O IMEM 
ttnH. 

bet Priceg6.60. 
WM 

$660. ®. 
TEANECK, NEW JERSEY 

Di,trllerelor., 

TECHNICAL ARTICLES WANTED on 
TV, AM RADIO, FM RADIO, PHONO MECHANISMS, HI-FI 

AUDIO, AUTO RADIO, TEST EQUIPMENT, ANTENNAS 

pertaining to their 

Theory, Installation, Application, Service & Maintenance 
submit manuscripts to Managing Editor 

RADIO -TELEVISION SERVICE DEALER 
67 West 44th Street New York 36, N. Y. 
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interference is internally generated. 
Two types of internally generated in- 
terference, tweets and double conver- 
sion signals, do not appear unless the 
antenna is connected and TV signals 
are received. For the same reason, tak- 
ing out the rf oscillator and video if 
tubes do not provide conclusive infor- 
mation whether interference is inter- 
nally or extèrnally generated. How- 
ever, as previously indicated, discon- 
necting the antenna may be helpful in 
distinguishing between two similar 
types of interference, one external and 
one internal-like ignition noise (exter- 
nal) and arcing (internal). 

- Disconnecting the antenna is also 
helpful in the next step-determining 
by what path external interference is 
coming into the receiver. 

External interference can come in by 
three paths: a) antenna -transmission 
line; b) line cord (power line); c) di- 
rectly to the chassis. 

Since the remedy for external inter- 
ference depends on knowing how the 
interference is coming into the receiver, 
it is necessary to check the path of en- 
try. The simplest way is to detach the 
antenna. If the interference is still seen, 
it is either coming from the power line 
or directly to the chassis. (Internal in- 
terference possibilities have been elim- 
inated previously.) 

The next step is to plug in a good 
low-pass filter (which should be in your 
kit when checking interference trou- 
bles) between the receiver and power 
line. If this attenuates the interference 
noticeably, then most or all of the in- 
terference is coming through the power 
line. If the interference is still visible, 
then direct pickup is indicated. On the 
other hand, if detaching the antenna 
reduces the interference, it is coming 
in by way of the antenna and/or trans- 
mission line. A high-pass filter and 
tuned stubs should then be tried. In- 
terference remedies are listed in An- 
swer 5. 

4. a, e 
When a tweet pattern is suspected as 

originating in the sound if on the basis 
of observation of the screen and check- 
ing the video and sound intermediate 
frequencies, further verification can be 
made by removing the first sound if 
tube. If the tweet disappears, it is orig- 
inating in the sound detector. This 
will not work in the video strip, since 
removing the video detector, of course, 
kills both the picture and the interfer- 
ence. 
5. a, b, c, d, e 

The steps to take to eliminate tweets 
depend on the design and layout of 
components in individual receivers. 
Several manufacturers issue service 
bulletins on how to correct the problem 
in specific models. Generally, the first 
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step is to determine, by the methods 
noted above, whether the tweet is orig- 
inating in the video or sound detector. 
One or more of the following remedies 
is then applied to the corresponding 
circuit: 

1. Carefully check the lead dress- 
(a) Keep the leadin from the an- 

tenna terminals to the front end as far 
from the affected if strip as possible. 
Move the lead while watching the 
effect on the screen. 

(b) Keep the antenna leadin away 
from the 115 -volt power line. 

(c) Keep ac and dc power leads 
from the if and detector as far away 
from the front end and antenna leadin 
as possible. No soldered components- 
resistors, condensers, coil wires in the 
if strip should be moved since this may 
affect the tuning. 

2. Make sure the if and detector 
tubes are shielded. 

3. Bypass the hot filament line going 
to the last if and detector stage with a 
filament choke and bypass condenser. 

4. For tweets originating in the video 
detector, a tweet trap has been found 
effective in some cases (Fig. I0). This 
is obtainable from the manufacturer 
and is a series -resonant circuit placed 
across the detector load, to short out 
the load for the tweet hamonic. While 
observing the screen pattern, the trap 
is tuned for minimum interference. 

In a few instances, manufacturers 
have recommended an if and rf re- 
alignment at new frequencies. 

Double conversion interference, 
which is most common in fringe areas 
is counteracted by one or more of the 
following: stubs and switches (see be- 
low); reorientation of the antenna; re- 
turning the rf amplifier grid to ground 
instead of to the age line. 

4.5 me interference can be caused by 
incorrect positioning of the fine tuning 
control in split sound sets, incorrect 
tuning of the sound takeoff coil in in- 
tercarrier sets, or incorrect tuning of 
4.5 me trap in the video amplifier stage 
(if the set has one). In some cases, it is 
necessary to install such a trap if the 
set has none. 

Eliminating interference caused by 
60 -cycle (120 -cycle) hum and arcing 
simply requires finding the defective 
component. RF power supply interfer- 
ence is caused by poor shielding or a 
defect in the supply. 

The remedies for external interfer- 
ence depend on how it comes into the 
receiver. The following remedies are 
available: 

1. For interference coming in from 
the power line-a low-pass filter be- 
tween line cord and power outlet. 

2. For interference coming directly 
to the chassis-a bottom pan on the 
chassis, and copper screening inside the 

cabinet well-grounded to the chassis 
and to external ground (provided the 
chassis is not "hot"). 

3. For interference coming in by way 
of the antenna -transmission line- 

(a) At the if or other frequency 
below the TV spectrum-a high-pass 
filter; 

(b) At TV or higher than TV,fre- 
quencies-tuned traps (stubs); 

(c) At all frequencies-reorienta- 
tion and/or relocation of the antenna - 
transmission line. 

For antenna -borne interference, it is 

desirable to know the frequency of the 
interfering signal. A mobile communi- 
cations receiver is generally used both 
to check the frequency and to locate 

300 -OHM 
,-ANTENNA LEAD-IN 

A/4 STUB 
(UNSHORTED) 

(a) 

-''-ANTENNA'" 
INPUT 

TERMINALS 

)/2 STUB 
(SHORTED) 

(b) 

,COAXIAL LEAD-IN-, 

ii.Yri/ 

w. 

A4 STUB 
(UNSHORTED) 

(C) 

i 
AsT7 

ANTENNA 
INPUT 

TERMINALS 

X/2 STUB' 
(SHORTED) 

(d) 

Fig. 11-300 ohm and 
stubs. 

coaxial cable 

la & cl Quarter wave unshorted. 

(b & d) Half wave shorted. 

the interference source by organiza- 
tions specializing in interference prob- 
lems. This is not generally available to 
a serviceman working on an occasional 
interference trouble. However, the 
problem can be solved on the basis of 
simple checks and general informa- 
tion. First, a high-pass filter is tried 
at the antenna terminals to determine 
the effect of the lower radio frequen- 
cies. Then tuned stubs are tried for 
frequencies in or above the TV bands. 

Good low-pass and high-pass filters 
are commercially available or can be 
made by servicemen from data sup- 
plied in manuals. 

Tuned traps can be easily construct- 
ed by the serviceman from lengths of 
transmission line, similar to the type 
already used in the receiver installa - 

TV MANUFACTURERS' 
RECEIVER TROUBLE CURES 

VOL. 1, VOL. 2, VOL. 3 and VOL. 4 

Positive cures for TV troubles! Gives you exact 
directions for correcting TV receiver performance 
"bugs". Each cure is official, factory -authorized, 
direct from the receiver's manufacturer. Listings by 
manufacturer and model or chassis number. Helps 
correct the most difficult faults-picture jitter, hum, 
instability, buzz, tearing, etc. 
Vol. 1, 115 pages (5114 x 81/4") $1.80 

Covers 12 brands, Admiral through Dumont 
Vol. 2, 117 pages (51/4 x 81/4") $1.80 

Covers 11 brands, Emerson through Jackson 
Vol. 3, 119 pages (51/4 x 81/4") $1.80 

Covers 16 brands, Kaye -Halbert through Philco 
Vol. 4, over 115 pages (51/4 x 81/4") $1.80 

Covers 10 brands, Philharmonic through Shaw TV 

VOLUME 5 COMING SOON/ 
Prominent manufacturers not in first 4 volumes 

ONE SERVICE JOB WILL MORE THAN PAY 
THE COST OF THIS SERIES OF BOOKS! 

OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 

by J. F. Rider 
Over 500 actual photographs of test scope traces. 
Shows how to use scopes and what traces mean. 
Valuable for servicing TV receivers, FM and AM radio 
receivers, audio systems and test equipment..Specific 
test equipment set-ups shown with each snot/cation. 
No other book like it! Over 140 pages...Only $2.40 

HOW TO USE METERS 

by J. F. Rider 
Panel type, volt-ohm-milliammeters, vacuum tube 
voltmeters for servicing radio and TV receivers, audio 
amplifiers, power supplies; for use and repair of ham 
transmitters. Written for the service technician, the 
TV and Radio student and hams. 
Over 140 pages Only $2.40 

TV SWEEP ALIGNMENT TECHNIQUES 
by Art Liebscher, Test Equiement Specialist 

Never before has there been a book such as this on 
TV sweep alignment! An expert gives you accurate 
time -saving methods-and tells you how they work. 
Introduces the new Supermark method. Chock-full of 
sweep curve pictures. Valuable for servicing in UHF 
signal areas. 123 (51/2 x 81/2"') pp., illus $2.10 

HOW TO USE SIGNAL AND SWEEP 
GENERATORS 

By J. R. Johnson 
First book on all types of signal and sweep gen- 
erators. Gives test uses and discusses problems and 
their solutions in using this equipment. Applications 
of all signal and sweep generators in AM. FM radio 
and TV servicing. 
Over 120 (51/2 x 81/2") pages $2.10 

GUIDE TO AUDIO REPRODUCTION 
By David Fidelman 

A to Z explanation of the reproduction of sound. 
Design, construction, assembly and testing of sound 
systems and their components. Valuable for service 
technicians, engineers, amateurs. 
Over 250 (51/2 x 81/2") pp., illus. 

RADIO TROUBLESHOOTING GUIDEBOOK 

By J. F. Rider and J. R. Johnson 

Here is a troubleshooting guidebook that covers the 
more than 100 million radio receivers now in use! 
Explicit information about troubles and possible 
causes. Completely practical for the radio service 
technician and student. Over 140 (51/2 x 81/2") pages. 

Write for information on all RIDER book,. 

Buy these books now from your jobber ...bookstore 
... If not available from these sources, write for 

Publisher, Inc. 
reef, Now York 13, N. Y. 
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111 TV SERVICE 
R REQUIRES I 
I 

MK COMPONENTS ,n 
and for 

TOP QUALITY 
Eweask 

S 

J 

Paper Tubulars 
That white, cer- 
amic -cased paper 
tubular is appear- 
ing in more and 
more TV circuits 
as new models roll 
off the lines . 

your assurance that 
this unit excels 
those which pre- 
ceded it. 

Follow the lead of these manufacturers by 
offering your customers complete satisfaction 
with components which will require no fur- 
ther replacement during the life of their 
sets . . . 

Air -Tight, 
Water -Tight, 

Yet 
Reasonably 

Priced 
Just 

Wire In 
and 

Forget. 

C11ne'rjG... 

And you can keep 
a stock of Elmenco 
Capacitors on hand 
without worry of de- 
terioration on the 
shelf. They have un- 
limited shelf life. 

Contact your local job- 
ber for full informa- 
tion and ask him about 
our handy paper tu- 
bular kits. 

STANDARD 
PAPER KIT 

5 Each 
of 25 

Capacities 

.001 to .1-600V; .25-400V & .5-200V 
List Price $37.50 

WRITE FOR OUR DESCRIPTIVE 
CATALOG OF COMPLETE 

ELMENCO LINE 

ARCO ELECTRONICS INC. 
103 LAFAYETTE ST., N. Y. 13, N. Y. 

tiou. Twin -lead or coax line is used, 
depending on the leadin to the re- 
ceiver. The stubs act as toned circuits 
which will attenuate a given frequen- 
cy. Quarter -wave stubs are equivalent 
to series -resonant circuits and have 
open ends: half -wave stubs act like 
parallel resonant circuits and have 
shorted ends (Fig. 11). A length is cut 
longer than needed according to the 
formulas: 
300 -ohm twin -lead: 
I.ength of half -wave stub_ -1810/f (mc) 

(in inches) 
Coax: 
Length of half -wave stub -3880íf (mc) 

(in inches) 
The stub is attached to the antenna 

terminals of the set. A razor blade or 
sharp knife is used to short across the 
end of the twin lead stub, without 
cutting the wire. This is done at ap- 
proximately quarter -inch intervals un- 
til the interference is cut down the 
most. For coax stubs, a medium -size 
safety pin can be pressed into the wire 
until the inner conductor is shorted 
against the outer one. The transmis- 
sion line is then cut. If the interference 
is not a TV station, the line can be 
cut and the leads shorted together. If 
the interference is from a TV channel. 
a switch is needed to disconnect the 
stub when that channel is tuned in. 

To minimize the effect of the stub 
on desired channels, it is usually ad- 
visable to connect a small carbon re- 
sistor of frcim 20 to 150 ohms across 
the ends instead of shorting the stub. 
No smaller value of resistance should 
be used than necessary to cut down 
the interference. In all cases when 
traps are installed, all the active chan- 
nels should be checked to make certain 
the signals have not heen adversely 
affected. 

When indicated, the antenna should 
be checked to make certain the maxi- 
mum signal is being picked up com- 
pared to the interference. If necessary 
the antenna should be reoriented or 
relocated for maximum signal with 
minimum interference. In cases of 
ignition interference, the antenna lead- 
in should be the maximum possible 
distance from the street where the 
noise is originating. The leadin should 
be twisted to cancel noise pickup-at 
least one twist every 1/2 feet. For diffi- 
cult problems, coax may be necessary. 

Oscillator radiation from another 
TV receiver can be reduced greatly by 
installing a booster at the offending re- 
ceiver. This, however, requires the 
cooperation, financial anti otherwise, 
of the owner and is not always a prac- 
tical solution. At the receiver sub- 
jected to this interference, the usual 
solutions are antenna reorientation, a 
more directional antenna. and stubs. 

This Space 

Reserved for 

DAVIS ELECTRONICS 

4313 West Magnolia Blvd 

Burbank, California 

**NEWS** 
1 CHIMNEY 

CORNER GUARD 

Box of Six . .. 49c 
An exclusive South River device for 
protecting, strengthening, and safe- 
guarding chimney and strapping. Pre- 
vents chipping of chimney. Permits 
uniform tightening of banding. Safe- 
guards mounting equipment. South 
River Antenna Mounting Accessories 
are carried by every leading TV Parts 
Jobber from coast to coast. 
Write for your copy of our new 1953 
catalog. 

In Canada A. T. R. Armstrong Co., 
Toronto 

SOUTH RIVER METAL 
PRODUCTS CO., INC. 

SOUTH RIVER, N. J. 

PIONEER AND OUTSTANDING PRODUCER 
OF FINEST LINE OF ANTENNA MOUNTS 
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'The Professional Radio -Television man's 

Magazine"- published monthly. All articles 

are exclusive and timely. Practically every 

issue is worth what an entire I year sub- 

scription costs. 

SAVE t1p to $1.00 each. 

Form a Group. 

Subscribe to "UMW - 
The more in a group the bigger the savings. 

6 men in a group save $ 1.00 each; 4 men groups 

save 80c per man. Present "RTSD" subscribers 

may participate in or form a group with co- 

workers, or even competitors. Still active sub- 

scriptions are automatically extended 2 years. 

Start a Group today! The timely and exclusivE 

technical data appearing in future issues of 

"RTSD" will make this the best investment you 

ever made. The special Group Rate offer may 

be withdrawn at any time-so hurry. 

Use This Coupon 

(The coupon below can be used for from 

RADIO -TELEVISION SERVICE DEALER 

67 West 44th Street, New York 36, N. Y. 

Please enter 2 years subscription orders for the names 

given below. Our remittance is enclosed. 

NOTE: If you do not wish to tear this order blank out, just print 
or type the information on a single sheet of paper, following the 
style given. Each subscriber's occupation must be clearly described. 

For Convenience 

I to 6 subscription orders. Use it today!) 

In U.S.A 
E One 2 -year subscription $3.00 
E Two 2 -year subscriptions each 2.50 

Three 2 -year subscriptions, 2.30 
E Four 2 -year subscriptions, 2.20 
E Five 2 -year subscriptions, 2.10 
E Six 2 -year subscriptions. 2.00 

TEAR OUT - MAIL TODAY 

Name 

Address 

City Zone State 

Describe Title or Position and Type of Business 

State whether a New Subscriber or Renewal Order 

Name 

Address 

City Zone State 

Describe Title or Position and Type of Business 

State whether a New Subscriber f] or Renewal Order D 

Name 

Address 

City Zone State 

Describe Title or Position and Type of Business 

State whether a New Subscriber E or Renewal Order E 

Name 

Address 

City Zone State 
Describe Title or Position and Type of Business 

State whether a New Subscriber or Renewal Order El 

Name 

Address 

City Zone State 

Describe Title or Position and Type of Business 

State whether a New Subscriber E or Renewal Order 

Name 

Address 

City Zone State ......_ 

Describe Title or Position and Type of Business 

State whether a New Subscriber or Renewal Order 
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OXFORD 

Speakers 

There is an applica- 

tion for every Oxford 

Speaker ... and an 

Oxford Speaker for 

every application. 

OXFORD 
ELECTRIC 

CORPORATION 
3911 5. Michigan Ave. 

Chicago 15, Illinois 
EXPORT: ROBURN AGENCIES 

NEW YORK CITY 

Preferred for 
original equipment 

... Proven for 
replacement! 

CIRCUIT COURT 
[ from page 52] 

switch S-101 is used to determine the 
point at which the diode can be cut 
off. 

Capehart-CX 37- 
Horizontal Oscillator and AFC. 

In the receiver under consideration 
automatic control of the horizontal 
oscillator is accomplished by a single 
triode phase detector circuit which 
uses / of a 12AU7. The plate of this 
tube is pulsed by a 15.75 kr pulse which 
is coupled from the plate of the agr 
amplifier. Before being applied to the 
plate of V403B, the pulse is fed to an 
RC network consisting of R507, R 502, 
0510 and C509. It is integrated and 
reduced in amplitude by this network 
and appears as a sawtooth pulse of 
approximately 20 volts peak to peak. 

In the grid -cathode circuit we find 
two 82K resistors which act as a 

balanced network. When a positive 
going sync signal is applied to the 
grid. current flows through these re- 
sistors. The circuit time constants are 
so arranged that if the sync and saw - 
tooth are in step the pulse arrives at 
the midpoint of the sawtooth and the 
voltage at the midpoint of the two 
resistors is zero. 

If the oscillator should drift an out 
of phase situation occurs. As a result 
the potential difference between plate 
and grid causes changes in the plate 
current. This variation in turn causes 
the voltage at the mid -point of R503 
and R504 to be less than or greater 
than zero. The voltage at this point is 

then applied to the oscillator. 
The dc return for V403B is through 

R506. C505 feeds a negative going 
pulse to the cathode of V403B. This 
provides a certain amount of noise 
immunity to the circuit. Another fea- 
ture of this network is that in the 
event of a momentary interruption of 
the sync signal there will be no grid 
current flow and no spurious control 
voltage is applied to the horizontal 
oscillator. 

The horizontal oscillator V503, is a 
sine -stabilized multi -vibrator of the 
cathode coupled multivibrator type. 
An LC circuit is in the plate circuit 
in series with R509 the plate load re- 
sistor. The dc control voltage devel- 
oped at the midpoint of R503 and 
R504 is applied to the grid of the first 
section of the multivibrator. Varia- 
tions of bias on this grid determines 
the conduction time of the tube and 
this in turn determines the oscillator 
frequency. 

LIFEquotes: 

"HIGH FIDELITY 
Simplified" 

Radio and TV service technicians . fa- 
miliarize yourself with high fidelity com- 
ponents, terminology and problems. High 
fidelit is LIFE magazine's June 
15,195booming! 3 issue toldover 15,000,000 people 
about the- amazing difference Hi-Fi makes 
in sound reproduction ... and LIFE re- 
ported enthusiastically how "High Fidelity 
Simplified"- the only book quotec - ex- 
plains the complete Hi-Fi story. "High 
Fidelity Simplified" gives complete an- 
swers to all questions about Hi-Fi record 
players and changers, amplifiers, loud- 
speakers, tuners, tape recorders, etc. The 
best way to learn about this fast growing 
field is to read this best selling book 
which will pave the way for a profitable 
"extra" to your TV and radio servicing 
income. Order your copy from your parts 
jobber or bookstore today! If unavailable 
from these sources send $2.50 to: 

John F. Rider, Publisher, Inc. 
Dept. SD, 480 Canal Street 

New York 13, N. Y. 

CID 
268 -PAGE 

1954 

ALLIED 
ELECTRONIC 

SUPPLY 

CATALOG 

Everything in Electronics 
For Service Technicians and Engineers 

You'll want the complete, up-to-date 
ALLIED Catalog. It's packed with the 
world's largest selection of TV and 
radio parts and accessories, test 
instruments, amplifiers, P.A. systems, 
tubes, tools-everything for service 
work and industrial electronic applica- 
tion. Depend on ALLIED for quick 
shipment from the world's largest 
stocks-save time and money. Send 
today for your FREE 268 -page Catalog. 

ALLIED RADIO J. 
ALLIED RADIO CORP., Dept. 26-J-3 
100 N. Western Ave., Chicago 80, Ill. 

Send FREE. 1954 ALLIED Catalog. 

Name 

Address 

City 
L 

Tone State 
-J 
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- SPEED CHANGER CONVERSION 
¡from page 28] 

trying to replace the obsolete changer 
only. A drawer can be constructed using 
the cabinet door as its front and "drawer 
slides" utilized to provide smooth in and 
out movement of the entire drawer as- 
sembly which will mount the new unit. 
Such a drawer is illustrated in Fig. 6. 

Pan Mounted Changers: This type of 
mounting is not common in older con- 
soles. However, should it be necessary to 
consider a replacement»of this type, two 
courses can be followed: 

1. Modify the pan by relocating the 
mounting brackets or use new 
brackets. This is usually quite dif- 
ficult and is time consuming. 

2. The more practical method is to re- 
place the entire assembly (space 
permitting) with a modern disk - 
changer incorporating a base pan 
mount. The matching units will 
make a more attractive installation 
in addition to simplifying the con- 

version. Specifications for Webcor 
base pan models are given in Fig. 7. 

Hum Problems: Should initial test re- 
veal the presence of a serious hum, re- 
verse the leads to the diskchanger motor. 
If this does not help, the radio and 
changer chassis should be commonly 
grounded by a separate lead. The 
changer chassis is not originally 
grounded because of shock hazard in- 
volved in possible connection to ac/de 
equipment. When straight ac equip- 
ment is used, the pickup cable shield 
terminal of the standoff on the under- 
side of the changer can be grounded di- 
rectly to the changer chassis. A separate 
ground lead from radio to changer 
chassis will be more effective, however, 
Often both connections will give best 
results. When a pre -amplifier is used, it 
may be necessary to find a mounting lo- 
cation in the cabinet that will provide a 
minimum of hum. 

Q MEASUREMENTS & METERS 
[from page 31] 

and its calibration will hold, provided 
the signal generator output always is 
adjusted to a predetermined reference 
value. A thermocouple -type rf am- 
meter is provided for this purpose and 
is shown in the circuit in Fig. 3A. 

Boonton "Q" Meters 
The familiar Boonton Types 100-A 

and 160-A Q -meters employ the Q -volt- 
meter method, using the resistor 
method of injecting the test signal 
into the Q -measuring circuit. 

In the complete Q -meter of this type 
utilizing the principles just explained, 
the signal source is a self-contained, 
self -powered, variable -frequency rf 
oscillator with adjustable output. A 
pair of binding post terminals is pro- 
vided for plugging -in a coil at L. A 
similar pair of terminals is provided 
in parallel with tuning capacitor C 
(a dial -calibrated unit) for connecting 
a capacitor to be tested. Also con- 
nected in parallel with C is a small 
dial -calibrated air trimmer capacitor, 
usually reading from -3 to +3 micro- 
microfarads. 

In the Boonton Type 160-A instru- 
ment, the dial for capacitor C is direct - 
reading in micromicrofarads from 30 
to 450. The 100-megohm-input v. t. 
voltmeter ( a 0-5 v. instrument) reads 
0-250 Q on the basis of 0.02 volt de- 
veloped across an 0.04 -ohm coupling 
resistor-a radio -frequency current of 

ampere flowing through the resistor. 
When the basic 0-250 Q range is used, 
the oscillator output is adjusted to 

RADIO -TELEVISION SERVICE DEALER 

deflect the pointer of the t.hermoam- 
meter to its X1 reference point. 
Higher Q ranges are available by set- 
ting the ammeter to X1.5 (full-scale 
Q = 375) or to X2 (full-scale 
Q = 500). The internal oscillator sup- 
plies test voltages at frequencies from 
50 kc to 75 mc. 

Checking Q of Coils 
When checking coil Q by the Q - 

voltmeter method, the coil under test 
is connected into the circuit in posi- 
tion L (see Fig. 3A). The oscillator 
is set to the desired test frequency, 
and capacitor C adjusted for reso- 
nance as indicated by peak deflection 
of the v. t. voltmeter. The oscillator 
output is adjusted to deflect the ther- 
moammeter to its Xl reference point. 
The coil Q then is read directly from 
the meter scale. If the Q value is be- 
yond the limit of the meter, the ref - 
X1.5 or X2 point and the indicated Q 
erence current meter may be set to its 
value multiplied accordingly. 

When checking capacitor Q, the 
LC circuit is resonated at the desired 
test frequency first with a standard 
high -Q coil a position L and with only 
the tuning capacitor, C, in the circuit. 
Oscillator output is adjusted to bring 
the reference current meter deflection 
to its X1 point. The corresponding 
setting of the tuning capacitor is re- 
corded at CI, and the Q -voltmeter de- 
flection at Qr. The test capacitor next 
is connected to terminals in parallel 
with tuning capacitor C. The setting 
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HOW TO 

SELL A 

1 1 e it y 
D ISKCHANGER 
W hen selling a record changer to 
your Hi-Fi customer, you'll find him 
most interested in accurate turntable 
speeds, balanced tracking and swift, 
gentle changing. A WEI3COR DISK - 
CHANGER EXCELS IN THESE 
THREE QUALITIES. So you enhance 
your reputation by recommending a 
Webcor Diskchanger. 

1 Accurate Turntable 
Speeds. Webcor's own 
powerful motor maintains 

constant speed and low "hum." "Step - 
Drive" mechanism translates power into three 
different speeds so accurately that "wow" is 
eliminated. Fly -Wheel action turntable is 
made of extra -heavy steel and is ball -bearing 
mounted. The result: constant, accurate turn- 
table speed with a minimum of "wow," 
"hum" or "rumble." 

,y 2 Balanced Tracking. A 
result of the elimination of 
mechanical drives and 

gears. The Webcor balanced tone arm 
"floats" in the record groove without any un- 
due pressure. No excess wear on delicate 
sidewalls or records. Grooves themselves 
guide carefully weighted arm. 

3 Swift, but Gentle 
» 3 

Changing. A Webcor ex- 
'clusive, the famed "Push - 

Off" system that has proved itself in close to 
a million installations. Records slide gently 
from spindle step to thick, resilient carpet on 
turntable formed by exclusive Webcor electro- 
static flocking. 

Webcor "HF" Diskchangers are available 
with or without handsome base pan. Choose 
crystal or G. E. Triple Play cartridge. Will 
also take standard magnetic cartridges. 

óbcor° 
by WEBSTER-CHICAGO 

Chicago 39, Illinois 
4135 
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J 

SPEE-DEE 
CHIMNEY MOUNT 

Model AK 85 The fastest -installed chimney 
mount ever devised for TV antennas! Rugged in 
design -simple to install. Simply thread strapping 
through rochet, around chimney and back through 
rochet-wind up rochet tight-and the job's done! 
Heavy gauge, zinc -plated steel with large"U" bolt 
for up to 13/4" O.D. mast and full length galva- 
nized steel strapping. 

THE RADIART CORPORATION 
CLEVELAND 13, OHIO 

Wfir,X1 

Model 539A 

Most Accurate 
LABORATORY PORTABLE 

TUBE TESTER 
Accurately tests all Receiver tubes 
Including high -gain types. 
Choice of 3 AC Signals and 3 
micromho ranges. 
The leading tube tester In the 
Industry. 
Write for technical details ... 

THE HICKOK ELECTRICAL INSTRUMENT CO. 

10533 Dupont Ave., Cleveland 8. Ohio 
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of C now must be decreased in order 
to restore resonance. The new C and 
Q readings both are lower than before 
and are recorded as C2 and Qs. The 
true Q of the capacitor under test 
then is determined from the four read- 
ings, as follows: 
(9) Qx=CI-C2 (QIQ2) 

Cl (Q1 -Q2) 

Measuring Inductance with a 

Q Meter 
A Q -meter using the Q -voltmeter 

scheme may be used to measure in- 
ductance by the method described in 
connection with Equation (5) and 
capacitance by the method described 
in connection with Equations (6) and 
(7). 

Inductance (L.), measured directly 
with the Q -meter is apparent induc- 
tance, which differs from true induc- 
tance (Lx) because of the effects of 
distributed capacitance in the coil un- 
der test. True inductance is: 

(10) Lx=Ls C1 

C1 Cd 
Where, Lx and Ls arc in microhenrys. 
and: 

Cl and Cd are in µµf 
Cl is the resonant setting of the (2 -cir- 
cuit tuning condenser, and Cd the 
distributed capacity of the coil. 

Measuring Distributed Capacity 
The following procedure should he 

followed in measuring distributed ca- 
pacitance: (1) Resonate the Q -circuit 
containing the unknown coil. Hay, 
the tuning capacitór set to any r u, 

venient value C1 between 50 and WO 
µµfd. (2) Next, set the oscillas ,r 
to 'V2 of the initial test frequency, , 

and re -resonate the circuit by tuning 
the Q -circuit capacitor to a higher 
value, C. (3) Calculate the distrib- 
uted capacitance by means of the fol- 
lowing relationship 
(l1) Cd=C2-4C1 

3 

Another circuit for checking Q 
values by the Q -voltmeter method is 
illustrated in Fig. 3. Here, the input 
signal voltage is developed across a 
padder capacitor, C2, instead of across 
a low -ohmage resistor. As in the pre- 
vious example, inductor L and tuning 
capacitor C3 in the Q -measuring cir- 
cuit are in series with the input signal 
source, and a radio -frequency v. t. 
voltmeter shunts the tuning capacitor. 
The series trimmer, Cl, is set during 
the initial calibration of the instru- 
ment to give a predetermined voltage 
across C2. The v. t. voltmeter may be 
switched temporarily to terminals X 
and Y for adjustment of the oscillator 
(generator section) output voltage to 
a reference value. 

U H F and THE KLIPZON 
CRYSTAL PROBE 

SELF 
HOLDING KLiPZVN 
POINTS. 

CRYS 
ApOROE .. 

sEtFN0t0;;G 7ö* WrMr 
, 

ONLY 
$6 .95 

TYPE 

C 
solves your 
UHF VHF 

ANTENNA PLACEMENT 
and ORIENTATION problems 

No more roof -top shouting-No phones- 
No expensive field strength measuring 

equipment! 
Use a KLIPZON Type C PROBE 

We show you how. Maximum picture guar- 
anteed in a jiffy! SAVE TIME AND MONEY 

Many other uses described in FREE 
4 -page illustrated bulletin. 

I for KLIPZON Type C et your local distributor; 
run sr°,lred. ,earl rrrrrr; rher!. or 11. 0 dv"r m, 

UNITED TECHNICAL LABORATORIES 
BOX 425E MORRISTOWN, N. J. 
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Have you hung up 

pwrthìj'/. 
IT PAYS TO KEEP GOOD COMPANY .. . 

and it's good business to advertise the 
good company you keep. 

Thousands of dealers and servicemen 
are using the sales -magic in the RCA name 
to instill confidence in their customers. 
Identifying your name with RCA pays off 
in dollars and cents. 

And it's so easy to do ... because RCA's 
new Dealer Identification Program pro- 
vides you with a handsome "shingle" with 
your name on it, that you'll be proud to 
display in your shop. When a customer 
sees this Dealer Identification Plaque he 
knows you are using the best tube products 
available. 

So, we ask ... "Have you hung up your 
shingle yet?" If not, be sure to see your 
RCA Tube Distributor today and learn 
how you can qualify for a Registered 
Dealer Plaque at no extra cost. 

Unlock the door to bigger profits 
Here's your key to better business ... RCA's 
dynamic Dealer Identification Program. Ask 
your RCA Tube Distributor for your copy of the 

colorful, 16 -page booklet 
"A Magic Pass -Key to 
Customer Confidence." 
It tells you how - for 
the first time-you can 

41t ? become a Registered 
Dealer . . . and get 
extra sales benefits. 

ittk., 

ELECTRON TONES HARRISON. N. J. 
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