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Get in on 

Sylvania's big, new Service 'n Save Stamp Plan 
S&H Green Stamps add up in a hurry when you buy Sylvania 
tubes. So does customer good will when you stay with 

SYLVAN 
Sylvania quality. 

That's why we say you can profit and save at tie same time 
through the many Sylvania distributors offering S&H Green 
Stamps with Sylvania Receiving Tubes. 

Select gifts from a big, new 144 -page S&H Catalogue. Ask 
your Distributor for a copy. 
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"WE SOLD 
$3000 
WORTH OF 
POWERMATES 
DURING THE 
`SLOW' MONTHS" 

CHRIS MARCOTTE 
Capeway TV Service Co., Harwich Port, Mass. 

'1. 

POWERMATE's unexcelled performance plus Jerrold's 
powerful LOCAL promotions achieved this for Chris... 
Chris Marcotte worked closely with his Jerrold dis- 
tributor on a powerful promotion program that ap- 
pealed directly to his Cape Cod customers. Jerrold 
newspaper mats pre -sold the POWERMATE where it 
would do the most good-in Chris's service area. 
Jerrold also supplied store banners, counter displays, 
envelope stuffers-in short, a complete package that 
helped Chris tell the POWERMATE story most 
effectively to his neighbor -customers. This well- 

,r/. 
Vilna 

TRANSISTOR 

POWERMATE 
ANTENNA AMPLIFIER 

s399s 
sT 

JERROLD ELECTRONICS CORPORATION 
A subsidiary of THE JERROLD CORPORATION 

Philadelphia 32, Pa. 

planned LOCAL promotion, plus an unbeatable prod- 
uct, turned the trick for Chris. 

Here's what Chris says: "The Jerrold POWERMATE 
outperforms all other transistorized antenna ampli- 
fiers we've tested under actual reception conditions. 
Boston and Providence, both 70 air miles away, come 
in free from any snow 90% of the time. We're watch- 
ing Portland, Maine, a distance of 180 miles . . . in 
COLOR-very acceptable." 

Chris Marcotte's success story is being repeated over 
and over throughout the country. So get on the 
POWERMATE bandwagon now! Let Jerrold set up 
your LOCAL promotion. Write now for the name of 
your nearest Jerrold distributor. 

r 
Jerrold Electronics CDrporation 
Distributor Sales Division, Dept. IDS. 254 
Philadelphia 32, Pa. 

I want Jerrold to promote the POWER MATE in my LOCAL 
area. Send me the name of my nearest distributor. 

Name 

Address 

Zone_ State 

J 
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ANATOMY CLASS FOR DOCTORS OF RADIO AND TV SERVICE 

HIGH GAIN AND LOW CAPACITANCE OF FRONT END TRIODES 

EXPLAIN ABSENCE OF SNOW ON PICTURE TUBES 

SNOWY or hazy pictures are symptomatic of tv front ends 

that transmit input noise infections to the video stages. The 

wideband RF amplifier triodes manufactured by Tung -Sol for 

tv tuner service are immunized against this disease by abnorm- 

ally close spacing of grids and cathodes, boosting power gain 

and allowing transconductance to increase faster than input 
capacitance. Isolation of tube elements is maintained by three- 

part formula: clear mica spacers and rigidized construction to 

prevent thermal warping and microphonics; high -purity ma- 

terials prevent gas generation and the formation of leakage 

paths; extreme cleanliness during every step of manufacture 
avoids contaminants. Shot noise caused by uneven cathode 
emission is prevented by using finely dispersed cathode materials. 

PRESCRIPTION FOR PROFIT 

Customers appreciate fair weather tv pictures. 
To keep customers and their sets sunny, 
specify Tung -Sol front end tubes. 

TU N GSO I 
RF AMPLIFIER TUBES 

TUNG-SOL ELECTRIC INC., NEWARK 4, N. J. 
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COVER Whether we like it or not we now find ourselves in the business of selling, installing 
and maintaining modern Hi -Fi stereophonic equipment, in addition to TV and radio. Every 
realistic TV -radio technician, from the one-man basement operation to the largest service -dealer 
combine, will recognize the difficulties of attempting to swim against the stereo tide. Only 
a few will possess the rare capability of assuming an aloof attitude toward stereo. One or more 
of the articles beginning on page 64 of STEREO '63 may help you break the barrier to new and 
profitable frontiers. 
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TV Manufacturers Technical Digest 12 

ET Viewpoint 17 

Measuring P -P Voltage With The Scope 18 
by C. B. Zockman 

D -C Restoration vs. D -C Coupling 21 
by Frank Salerno 

Practical 'Tricks' With Transformers 24 
by M. G. Goldberg 

Servicing Two Way Communications Receivers 

Test Instruments For Bench And Caddy 

"Tough Dog" Corner 
by Charles Parrott, Reg. Bartlett, W. Harder, E. Brandt and George Oberto 

Shop Hints 32 
by Homer Davidson, N. E. Cullinen, J. G. Ga.veau, Harry Miller, 
E. L. Deschambault, Sylvania, Zenith ano Gene,al Electric 
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26 

28 

30 
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Letters to the Editor 10 

New Books .-38 

New Products ...- 40 

News of the Industry 52 

Reps and Distributors 54 

CIRCUIT DIGESTS PRECEDING BACK COVER 

DUMONT: Stereo Amplifier Chassis 120509-B 

MOTOROLA: TV Chassis TS, OTS, RTS, STS, 8 
WTS-436, Models 1975, 7, 11, 12, 13, 14, 
and A19T8 Series 

RCA: TV Chassis KCS 140A, B, Models 193 -A- 
542 -MV, MU, 546-VM, MU -549 -MV, MU 

SPARTON: Stereo Phonograph Model 12M5 -P 

WEBCOR: Stereo Phonograph Models 1376 8 
1377 

WESTINGHOUSE: Phonograph Chassis V-2515- 
2 Models H -M1800, 01, 03, H -M1900, 01, 8. 
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All new Telstar Crossfire 
Electronic Antenna combines unequalled performance of new 
Super -Crossfire Antenna with new built-in Telstar Booster 

IOW .11110 

IN PHASE CURRENT DISTRI- 
BUTION ON DB DIRECTOR 

World's most powerful antenna 
features exclusive, advanced DB 
Director System with "Phase Con- 
trol." Gives up to 82% more gain 
-plus tremendous added gain of 
Telstar Booster. 

In the Crossfire Antenna, Channel Master gave you 
Proportional Energy Absorption-the most effective prin- 
ciple yet for achieving top picture power in picture -poor 
areas. Now, in the Telstar Crossfire, we've teamed this 
principle with two new exclusive developments-to make 
this far and away the most powerful antenna in the world. 

Basically, the Telstar consists of our brand new Super- 
Crossfire-an antenna with a brand-new Director system. 
The DB (Dual Band) Director System-exclusive with 
Channel Master-enables each DB Director to receive 
both low and high bands on a single element. Thanks to a 
unique Phase Controller, each director-on the high band 
-functions as 2 half -wave co -linear elements with in - 

phase current distribution. In effect, simplified directors 
make it possible to use more directors-for increased 
effectivenss. Result? 

... In the Super-Crossifire Antenna (Model 3607... avail- 
able separately) ... you get up to 82% more gain than the 
28 -element Crossfire, plus the same high front -to -back 
ratios. 

... In the Telstar Crossfire Antenna (Model 3606) ... you 
get all the outstanding features of the Super -Crossfire ... 
plus the extra -powerful gain and low noise -figure of the 
brand new Telstar Booster (see right). No other antenna 
even comes close. 

Exclusive New! Both Telstar and Super -Crossfire feature 
still another Channel Master first: New 2 -way boom brac- 
ing ... stops cross -arm bounce and horizontal wind -whip. 

Exclusive! All Channel Master outdoor antennas are fully 
protected against corrosion by E.P.C. "Golden Overcoat." 
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A.a _ IUMP' 
BEST -PERFORMING OF ALL ANTENNAS AND BOOSTERS! 
AND MOST PROFITABLE FOR YOU! BEST FOR BLACK - 
AND -WHITE AND COLOR TV. FM STEREO, TOO! 

NEW Telstar 
BOOSTER -COUPLER 
features peak -power 
plus lightning - 
resistant circuit! 
TV and FM Stereo get the biggest 
performance boost yet with a booster 
that is miles ahead of the "second 
best" booster. The Telstar Booster is 
especially engineered to pour more 
usable power than any other booster 
to 1, 2, 3, or 4 sets! The latest cir- 
cuitry and advanced low -noise tran- 
sistor result in highest gain and 
highest signal-to-noise ratios yet. 

Lightning -resistant. too-because 
circuit utilizes the lightning rod prin- 
ciple to prevent transistor burnout 
caused by induced atmospheric light- 
ning. Laboratory -tested by 250,000 
lightning volts! Beautifully styled in 
blue -and -white. Model 0023 

New OMNI-RAY 
TV/FM STEREO ANTENNA 
GHOST -KILLER EXTRAORDINARY! 

A brand-new outdoor antenna with 
directivity electronically controlled 
by an indoor switch. (No rotator 
needed). Solves most common prob- 
lems of metropolitan and secondary 
signal areas with these important ex- 
clusives: 
1. Perfect figure -8 reception pattern, 
electronically rotated in 221/2 degree 
steps. 

2. Deep side nulls: 
10:1 rejection 
ratio. 

3. "Aim the beams" for top power; 
"aim the nulls" for top ghost and 
interference rejection. 
4. Special "Duo -Twin" Transmission 
lead prevents mutual coupling. 
A completely preassembled stacked 
antenna. Model 3622 

Handsome New 
CANAVERAL 

FIFST INDOOR DIPOLE ANTENNA 
WITH TRUE ELECTRONIC 

CIRCUITRY. 

Unique " Pix-Power" switch and im- 
pedance -compensating circuit give 
you these exclusive advantages: 
1. On low band-resonates on all 
channels (even 2 and 3) by electron- 
ically lengthening or shortening 
elements-without need for manual 
dipole adjustment. 
2. On high band-Greatly increases 
gain by functioning as 2 co -linear 
half -wave dipoles - without manual 
adjustment. 
3. Has balanced system with 300 -ohm 
impedance -matched output to elimi- 
nate standing waves. 

Has the longest elements anywhere 
(96" tip to tip) for greater pull -in 
power. 

Smartly -styled, with tremendous mer- 
chandising possibilities. Model 3720 

NEW! Rechargeable BRIGHT -MITE. 
The revolutionary tiny miracle light that outshines big flashlights. 
Powered by the Permanent Energy Cerls that power the Satellites. 
Ask about our terrific Display Pack deal. 

See your Channel Master distributor for literature on all these products. 
- - - for more details circle 23 on post card C 1962 Cr 



"I've got 
satisfied 
customers 

and 
pro fí is . , . 

t; 

A 
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by improving communications equipment reliability with 
IERC Heat -dissipating Electron Tube Shields!" 
Extra profits in contract servicing are yours with TR type heat -dissipating tube shields - 
at installation, of course, and from the 2 to 12 time increase in tube life and reliability 
they provide. Electron tube failures, caused by heat, account for almost 70% of equip- 
ment failures. Service profits go out the window when valuable work, other service calls 
or "off hours" time must be given to meet service contract requirements just to change 
a tube! You can eliminate this problem by increasing the tube life and reliability of your 
customer's communications equipment with TR's-time-proved in vital military, aero- 
space and precision electronic equipment applications. A complete installation of TR's in 
almost any equipment takes only a few minutes-reliability and profits are immediate! 

IERC 

patented 7 1 
Jr1 

5. 

O 

¡teat -dissipating 

SERVICE TECHNICIANS- 
Write today for complete data on 
IERC TR shields. 

t OdaWooa 
electron tube shields. 

International Electronic Research Corporation 
135 West Magnolia Boulevard, Burbank, California 
heat -dissipating tube shields for miniature, subminiature, octal and power electron tubes 
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EDITOR'S 
MEMO 

Nobody knows the troubles my readers 
have seen. 

You promise to have a set repaired 
by a certain date, and something turns 
up to cause delay. Perhaps a part is 
hard to get. Maybe that simple job 
turns out to he a tough dog. Could he 
you were out sick a few days. It makes 
no difference. Chances arc the customer 
will bawl the dickens out of you. So 
you promise the set for the next day. 
work until midnight to finish it, and 
deliver it on time. 

What happens? Why the customer 
goes to a different dealer next time. 
To avoid this kind of problem when 
delivery date is uncertain. we should 
consider the advice which a shrewd 
service dealer reportedly gave to his 
son. 

"Son." he said. "two things are neces- 
sary to operate a successful business. 
They are responsibility and wisdom." 

"What do you mean by responsibility?" 
queried the offspring. 

"Well, suppose you promised a cus- 
tomer to install a new antenna on a given 
date. The day comes, and it's snowing. 
The roof is slippery and the wind is 
howling like a banshee. Should you 
make the installation that day or not? 
Responsibility means that you are ob- 
ligated to do it." 

"And what about wisdom?" asked the 
lad. 

"Wisdom." replied the father. "means 
that you have enough sense not to 
promise in the first place." 

Suppose deliveries are not a problem 
with you. Perhaps collections are. Don't 
let unpaid hills sit around. Set up a 

program to dun overdue customers con- 
sistently and with tact. As the squeeky 
wheel gets the grease, the loud creditor 
gets the payment. You must he firm, but 
if you get too tough too soon, you 
might get this type of letter, said to 
have been received (I don't believe it) 
by one merchant: 

Dear Sir: 
How dare you send me a threatening 

letter, / pay my hills in the following 
manner. Each month, all hills are put 
into a hat. Then / pull hills out at 
random up to the amount of money l 
have in the bank. These hills, fairly 
picked, are paid. 

If von insist on writing nasty letters, 
/ won't even put your hill in the hat! 

- - - for more details circle 42 on post card 

8 ELECTRONIC TECHNICIAN 



The HIDDEN 500* wrote these 6 SUCCESS STORIES... 
Service Technicians supply the happy endings! 

Capacitor success stories are no novelty at Sprague. ?he "Hidden 500", 
Sprague's behind -the -scenes staff of 500 experiencec researchers, have 
authored scores of them! And customers add new char ters every day. But 
none has proved more popular than the 6 best sellers shown here. Developed 
by the largest research organization in the capacito: industry, these 6 

assure happy endings to service technicians' problems. 

Q DIFILM® BLACK BEAUTY® MOLDED TUBLLAR CAPACITORS 
The world's most humidity -resistant molded capacitors. Dual 

-'>"'dielectric-polyester film and special capacitor tissue-com- 
bines best features of both. Exclusive HCX® solid impregnant 
produces rock -hard section-nothing b leak. Tough case of 
non-flammable phenolic-cannot be damaged in handling. 

Q DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS 
Especially made for exact, original replccement of radial -lead 
tubulars. Dual dielectric combines the best features of both 
polyester film and special capacitor tiue. Exclusive HCX® 
solid impregnant-no oil to leak, no wax to drip. Double 
dipped in bright orange epoxy resin to beat heat and humidity. 

© TWIST-LOK® ELECTROLYTIC CAPACITORS 
The most dependable capacitors of thei: type. Built to "take 

/47 

aa it" under torrid 185°F (85°C) temperatures-in crowded 

`?b TV chassis, sizzling auto radios. portable and ac -dc table 
K;;tt, ,x ratios, radio-phono combinations, etc. Hermetically sealed 

in aluminum cases for exceptionally lon. life. Withstand high 
surge voltages. Ideal for high ripp=e selenium rectifier circuits. 

Q ATOM® ELECTROLYTIC CAPACITORS 
The smallest dependable electrolytics designed for 85°C opera- 
tion in voltages to 450 WVDC. Small enough to fit anywhere, .pIF 
work anywhere. Low leakage and long shelf life. Will with- 
stand high temperatures, high ripple curents, high surge volt- 
ages. Metal case construction with Kraft insulating sleeve. 

© LITTL-LYTIC® ELECTROLYTIC CAPACITORS 
Ultra -tiny size for use in transistorized equipment. High de- 
gree of reliability at reasonable price. AU -welded construction 
-no pressure joints to cause "open" circuits. Withstand 
temperatures to 85°C (I 85°F). Hermetically sealed. Extremely 
low leakage current. Designed for long shelf life-particularly 
important in sets used only part cf the -ear. 

Q CERA -MITE® CERAMIC CAPACITORS 
Tiny, tough, dependable in practically every application. Low 
self-inductance of silvered flat -plate design gives improved 
by-pass action in TV r -f circuits. Higher self -resonant frequen- 
cy than tubular ceramics or micas. Tough moisture -proof 
coating. Designed for 85°C operation. 

*The "Hidden 500-' are Sprague's 500 experienced researchers who staff the largest re- 
search organization in the electronic component industry and who hack up the effortsof 
some 7,000 Sprague employees in /6 plants strategically located throughout the United States. 

Handy Hanging Wall Catalog C-457 gives complete service part list- 
ings. Ask your Sprague Distributor for a copy, or write Sprague Prod- 
ucts Company, 65 Marshall Street, North Adams, Massachusetts. 

_ _ : 

i 
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For The Independent Serviceman 
Who Wants To Be Truly Independent 

The New Lafayette Associate 
Store Program Offers You 
A Most Unusual Opportunity 
To Own Your Own Business 
If you have a basic knowledge of radio, television or electronics, and ii you have 

ambitions for true independence and security, a Lafayette Radio Electronics 
Associate Store can be the beginning of a profitable and respected career. 

Within the past year, Lafayette Radio Electronics began to explore the possi- 

bility of expanding on a nationwide basis. Fifty men such 'as you (some with 
established stores, some with little or no business experience) were granted 

associate store franchises. They have been given the benefit of Lafayette's many 

years of experience selling stereo kits, citizen band radios, recorders, science 

and electronics kits, tools, components, hobby supplies, television repair equip- 
ment and all the other things that make this the fastest -growing industry in the 

rs 
'country. Today, every one of these men is the owner of a thriving business and 

is well on his way to a better way of life. (A list of these successful associates 
is available.on request.) As a result of this success, Lafayette has decided 

to expand the program. We a"re now looking for a limited number of men who 

are willing to invest from $10,000 to $20,000 to get the things they've always 

wanted out of life: travel, new home, new car, education for the children, secu- 

rity of their own business. For more information on how you can own a profit- 
able business, fill out and mail coupon below. Find out more about Lafayette's: 

Protected Territory Yours will be the only franchised Lafayette Radio Elec- 

tronics Associate Store in your marketing area. This means that when your 

customers want the advertised and branded merchandise supplied by Lafayette, 
they'll come to you. Marketing Direction With the knowledge gained from past 

successes, we will help you set up a complete program, from choosing the right 
location, to designing your store for maximum profits, to setting up your inventory. 

'Executive Guidance Our program will help you function effectively in the day to 
day operations of your store. We'll show you how to deal with customers, how 

to establish a large, loyal following, how to build public relations. In short, 
Lafayette will show you how to be the kind of responsible executive who is a 

success in business, a leader in the community. Advertising Support Millions 
of dollars have been spent to,establish Lafayette Radio Electronics and its fran- 
chised dealers as the primary source for electronics radio and science equip- 
ment. The Lafayette sign in front of your store will indicate to everyone that 
you are associated with a multi -million dollar organization, one of the largest 
of its kind in the world. Furthermore, all -year 'round. advertising, public relations 
and promotion campaigns will continue to send customers to your store. Fill 
out and mail this coupon today. This can be the beginning of a new way of life. 

Lafayette Radio Electronics Corporation 
111 Jericho Turnpike, Dept. ET -92, Syosset, L. I., New York 

Mr. Robert Laub: Please send me full information on how I can own my own profitable business. 

I understand there is no obligation. 

NAME 

ADDRESS 

CITY ZONE STATE 

- - - for more details circle 52 on post card 
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LETTERS _ 

TO THE EDITOR 

Electronics Schools 

EDITOR, EI ECTRONIC TECHNICIAN: 

Please give me the name and address 
of a good school for electronic tech- 
nicians. 

SCOTT CROSS 

Winfield, Tenn. 

A list of Electronics Schools appeared 
in the May issue of Electronic Tech- 
nician. - Ed. 

Wants FCC License 

EDITOR, ELECTRONIC TECHNICIAN: 

How do I get started for a FCC 
License? Are there any books 1 can 
study? 

EUGENE BRACH 

Amsterdam, N. Y. 

The simplest license available for 
servicing transmitting equipment is the 
second class phone license. To obtain 
this license you MUM pass an FCC 
examination. The nearest examining of- 
fice to you is in .Schenectady, N. Y. 
There are several good question -and - 
answer hooks available which can he 
used as study guides. For more infor- 
mation write to the FCC District Exam- 
iner, 748 Federal Bldg., New York 
City. - Ed. 

It's Wonderful 
Editor, ELECTRONIC TECHNICIAN: 

I am a new subscriber to your wonder- 
ful magazine. having received only a few 
copies. I am well pleased with the arti- 
cles which have appeared in each issue. 
Keep this fine magazine going and off 
the news stands. 

Santee, Calif. 
NELSON RADIO & TV 

Japanese List Incomplete 
EDITOR. ELECTRONIC TECHNICIAN: 

Congratulations on your listing of 
Japanese Radio Manufacturers. This is 
an excellent service. I note, however, that 
you have not listed at least one type 
I know of. i. e.. Matsushita-possibly 
there are others. 

EVANGELINE Et ECTRONICS 

Cheticamp. Nova Scotia 

There are a number of Japanese tran- 
sistor radio nuuutfacturers who make 
sets under their own and under individual 
distributor trade names which are not 
included in this list. Details are difficult 
to obtain.-Ed. 
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"COLOR BURST 

A new 3 inch Eytended View 
Portable Scope with New 
Features and Performance 
Unmatched by even the most 
Costly 5 inch Oscilloscopes 

I I I I 

N EW 
SENCORE PS12O 
PROFESSIONAL 
WIDE BAND 
OSCILLOSCOPE Lowest priced 

Wide Band 3 

anywhere. All 

Here it is, the scope that technicians, engineers and service- 
men from coast to coast have been demanding. A portable 
wide band scope that can be used on the job anywhere. yet 
has the highest laboratory specifications for shop or lab. 

Cumbersome color TV sets, remote audio and organ installa- 
tions and computers are just a few of the jobs that make 
owning a scope of this type so essential. Why consider a 

narrow band scope, when for only a few dollars more, this 
professional wide band sensitive scope equips you for any job. 

The PSI20 provides features never before offered. Only 
two major controls make the PSI 20 as easy to use as a volt- 
meter. Even its smart good looks were designed for functional 
efficiency. New forward thrust design, creating its own shadow 
mask, and full width calibrated graph increase sharpness of 
wave form patterns. A permanent chromed steel carrying handle 
instead of untidy leather strap and a concealed compartment 
under panel for leads, jacks and AC line cord make the 

uvl d¡. I A cf OYA,. NiOF 
eNO eaCLLOSCO 

PSI1p e 7:-4. 

inch Scope 
hand wired. a 

e my 1245° net 

PSI20 the first truly portable scope combining neatness with 
top efficiency. 

Electrical specifications and operational ease will surpass 
your fondest expectations. Imagine a wide band scope that 
accurately reproduces any waveform from 20 cycles to 12 

megacycles. And the PSI20 is as sensitive as narrow band 
scopes . . all the way. Vertical amplifier sensitivity is .035 
volts RNtS. The PSI20 has no narrow band positions which 
cause other scopes to register erroneous waveforms unexpect- 
ably. Another Sencore first is the Automatic Range Indica- 
tion on Vertical Input Control which enables the direct read- 
ing of peak -to -peak voltages. Simply adjust to one inch height 
and read P -to -P volts present. Standby position on power switch, 
another first, adds hours of life to CRT and other tubes. A 
sensitive wide band oscilloscope like the PSI20 has become an 

absolute necessity for trouble shooting Color TV and other 
modern circuits and no other scope is as fast or easy to use. 

SPECIFICATIONS 
WIDE FREQUENCY RESPONSE: 
Vertical Amplifier-flat within 1/2 DB from 20 cycles to 5.5 MC, down- 3 

DB at 7.5 MC, usable up to 12 MC. 
Horizontal Amplifier-flat within -3 DB from 45 cycles to 330 KC, flat within 
-6 D8 from 20 cycles to 500 KC. 

HIGH DEFLECTION SENSITIVITY: RMS P/P 
Vertical Amplifier-Vert. input cable .035V/IN. 0.1V/IN. 

Aux. vert. jack .035V/IN. 0.IV/IN. 
Through Lo -Cap. probe .35V/IN. 1.0V/IN. 

Horizontal Amplifier- .51V/IN. 1.44V/IN. 

HIGH INPUT RESISTANCE AND LOW CAPACITY: 
Vert. input cable 2.7 Meg. shunted by approx. 99 MMF 
Aux. vert, input jack 2.7 Meg. shunted by approx. 25 MMF 
Through low cap. probe 27 Meg. shunted by 9 MMF 
Horiz. input jack 330 K to 4 Meg. 

The PS120 is a must for color TV 
servicing. For example, with its ex- 
tended vertical amplifier frequency 
response, 3.58 MC signals can be 
seen individually. 

HORIZONTAL SWEEP OSCILLATOR: 
Frequency range- 4 ranges, 15 cycles -150 KC 

Sync Range- 15 cycles to 8 MC -usable to 12 MC 

MAXIMUM AC INPUT VOLTAGE: 
Vertical input cable- 
Aux. vert. jack- 
Lo-Cap probe- 
Horiz. input jack- 

} 
1000 VPP (in presence of 600 VDC) 

approx. 19 VPP (in presence of 400 VDC) 

POWER REQUIREMENTS: 
Voltage- 105-125 volts, 50-60 cycle 
Power consumption- On pos. 82 watts 

Stoy. pos. 10 watts 

SIZE: 7" wide x 9" high x 111/4" deep-weight 12 lbs. 

SENCORE. 
ADDISON '2, ILLINOIS 
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TV Models WG-5277A, -8A, -9A, 5377A, -BA, -9A - Poor Linearity 

Poor horizontal linearity in these models can usually 
he traced to capacitor C-417 after tube substitutions 
fail to correct trouble. 

DUMONT 

Tuner Chassis 1204826, C - Dial Alignment 

To align the dial pointers, prior to stringing, turn 
both a -m and f -m tuning controls fully counterclock- 

Dial stringing guide for Dumont tuner 1204826, C. 

wise and position both pointers at the scale's low end 
(gold marks). Follow the stringing outline in the ac- 
companying drawing. 

MOTOROLA 

Chassis M579 - Buzz in Sound 

Sound buzz in this set may he traced to the lead 
dress of the blue and yellow leads from the vertical 
hold control. In repairing these sets, he sure to dress 
the lead as far as possible from the audio circuits. 
Buzz caused by these leads being poorly dressed 
will vary in frequency as the vertical hold control is 
rotated. 

Chassis M579 - Video Load Replacement 

When resistor R-172, video load resistor, is replaced 
in these sets special care should he taken in mount- 
ing. This resistor is a 7 w unit. Heat generated by 
the resistor may damage the PC board if the resistor 
is not located at least 3A in. from the board. 

SYLVANIA 

V11 

12f/0a9 
HGR12 (2uTPut ,11 

l7^ 

ÁjIÓI 
!'i - 

---L11% 
r ^ / 

1 PP - 
// 

6i4 

. 

TV Chassis 546.1, - 

To center the opera- 
tion of the vertical hold 
control, R-330 should 
be changed from 6.8 
megohms to 8.2 meg- 
ohms. The new designa- 
tion for the resistor is 

R-330-1. 
Chassis 705-1, -2. 
The following chang- 

es have been made to 
improve the perform- 
ance of the set: 

I. R-4 and R-6 are 
changed from 180 k to 
100 k. Their new desig- 
nations are R-4- I and 
R-6- I. 

2. C-4 and C-5 are changed from 470 pf to .005 
µf. Their new disignations arc C -4-I and C-5-1. 

Chassis 546-I, -2, code 10. 
Circuit now appears as shown in drawing. 

7001 

n 1' 
5 

RSIU IV ki 
,mor 

WESTINGHOUSE 

2 - Production Changes 

Focus circuit of Sylvania TV chassis 
546-1, -2, code 10 should be al- 
tered as shown. 

Phonograph Model H.71MP1 - Cartridge Production Change 

Different tone arms were used in late and early 
units of this model. Parts, including styli, are not 
interchangeable. The accompanying drawing should 
he referred to when ordering parts. 

LATE PRODUCTION 

690V021H50 
STYLUS 

690V021H49 
CARTRIDGE 

690V021H48 
TONE ARM 
ILESS CART.) 

EARLY PRODUCTION 

VOI2H01 
CARTRIDGE 

ii 
I?' 

l 

690H30 
TONEE ARM 

9 
(LESS CART.) 

Early and late production tone arms showing part differences. 
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Find Us Fast 
In The 

Yellow Pages 

This emblem wants to work for you 

Whenever people see this famous emblem, 
they're reminded to 'find it fast' in the Yellow 
Pages. And when you associate your business 
.. your name ... with this emblem, you're 

reminding prospects to find you in the Yellow 
Pages when they're ready to buy. So-if you're 
advertising in the Yellow Pages now, it's just 

good sense to display this emblem in your 
other advertising, on your business vehicles, 
at your place of business. And if you aren't 
advertising in the Yellow Pages yet, it's high 
time you did. Call the Yellow Pages man at 
your Bell Telephone Business Office for details 
on how you can put this emblem to work. 
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IT'S THE 
LAW! 

To earn more money servicing 
C -Band, Mobile, Two -Way and Marine 

Radio Transmitting Equipment 

YOU MUST HAVE AN 
FCC LICENSE 

That's why so many Radio -TV Service Tech- 
nicians are preparing for government exams by 
taking the compact NRI FCC License course. 
They are convinced that a license will help them 
make more money in one month, than the total 
cost of the course. 

Find out now how quickly and inexpensively 
you can get ready to earn your First Class FCC 
"ticket" by training at home in spare time. 

Just mail the coupon below. It will bring you 
complete facts about the National Radio Insti- 
tute's compact home -study FCC License course. 
No salesman will call. 

MAIL NOW 
r -' 

National Radio Institute 
3939 Wisconsin Ave. 
Washington 16, D.C. 2JE8 

Please send me complete information about the compact 
NRI course to train for an FCC License. (No represent- 
ative will call. Please Print.) 

Name. Age. 

Address 

City . Zone- State 
ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 

NRI is America's oldest, largest home -study 
school for Electronics, Television, Radio. 

- - - for more details circle 59 on post card 
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TV MANUFACTURERS 

TECHNICAL DIGEST 

ELECTROHOME 

Stereo Phonograph Model Sierra MK I - Speaker Connections 

Improperly connected speakers will result in poor 
quality sound in this system. The accompanying dia- 

_ 
DOJO 
9vEL 

6t.% 
TO AM, iE[R 
ROO CNAO.EL 

BLUE 

Issue 
00-309-139 

BLACK OOT 

GREEN DOT 

Í SKc0E LIPS 

ARROWS ROOM 
PW JACA T05 

s. 

0.PGK J ELUTE Ji Y TO A.iL6ER ( 
1E SAE 

WWTON 

K s9nrd SPEAKER IEETow.[L 

I i -t TELLER/ 

1 pIGRT LEET 
REDORE SPEAKERS 

Wiring diagram for speaker system used in Electrohome's Sierra MKI. 

gram shows the proper phase relationship between 
the speakers and crossover network. 

WEBCOR 

Record Changers - Damping to Prevent Record Groove Skip 

Record groove skip or glide conditions in Webcor 
changers can be alleviated by providing a damping 
force to act against tone arm inertia. 

A silicon damping fluid is available from the Web- 
cor Service Center. The fluid should be applied to 
the cork clutch facing directly above the tone arm 
bracket (A). Apply fluid with artists brush. 

APPLY 
SILICONE 
TO CORK 
CLUTCH 
FACING 

Silicon fluid applied to cork clutch facing alleviates record skip. 



k)OWTRANSISTOR RADIO ANALYST 
makes it Easy and Profitable to Service all Transistor Radios 

,t--n-R-- I -1= 
o. 

cd 

40 

+ 
+ 0. 

niT .Evx1 

TeANSITOe RADIO AMAI.rs , 
OUTPUT 

011C` PR.u41^s WWFWW I+^` -it 
- - 

was a. ...R + 

Ca s 000000000Er 

/0,4."1 Model 960 
TRANSISTOR RADIO ANALYST 

with Exclusive DYNA-TRACE 
Single -Point Probe-and Built-in 

Metered Power Supply and VTVM 

Complete Transistor Radio 
Service Shop in One Instrument 

Signal -Generator, Power Supply, 
Milliammeter, VTVM, 

Ohmmeter, and Both In -Circuit and 
Out -of -Circuit Transistor Tester- 

All in One 

Ckek ate cinco.its -Vutpoltaktg vwubP¢ . 

Now you can profit from transistor radio 
servicing! This amazing new B&K "960" 
ANALYST gives you everything in one com- 
plete easy -to -use instrument. Makes tran- 
sistor radio servicing quick and easy. Nothing 
else is needed except the transistor radios 
themselves waiting to be serviced. Brings 
you new customers for service, parts, and 
batteries. Makes this new business yours. 

, LOOP ANTENNA 

* 
4MP, 

EASILY TROUBLE -SHOOT ANY STAGE 

BY UNIQUE POINT-TO-POINT SIGNAL INJECTION 

The ANALYST gives you a complete signal -generating 
source for point-to-point signal injection. Easily enables you 
to trouble -shoot any transistor radio-check all circuits 
stage-by-stage-isolate and pinpoint the exact trouble in 
minutes. 
Supplies modulated signals, with adjustable control, to 
check r.f., i.f., converter, and detector. Supplies audio signal 
to check audio driver and audio output. Provides unmod- 
ulated signal to test local oscillator. Provides separate audio 
low -impedance output for signal injection into loudspeaker 
voice coils to check speaker performance. 

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING 

Makes it easy to operate radio under test, while you inject 
your own signals. Provides from 1 to 12 volts in 1¡2 volt 
steps. Supplies all bias taps that may be required. 

Solve Every Service Problem and Profit 
with a Modern B&K Service Shop. See Your 

B&K Distributor or Write for Catalog AP2O-T 

CONVERTER 

y1I`_ 
' 

1st 

If 

:i 
1;0 II' 

DETECTOR 
IP 

OSCqLATOR AVC 

1A1. YYII.yLaS 

AUDIO 

DRIVER 

* AUDIO 

OUTPUT 

AUDIO SPAR 
OUTPUT - 

SIMPLIFIES IN -CIRCUIT TRANSISTOR TEST 

WITH NEW DYNA-TRACE SINGLE -POINT PROBE 

Unique single -point probe needs only the one contact to 
transistor under test. No longer are three wires required to 
connect to emitter, base, and collector. Gives fast, positive 
meter indication. Saves time. Makes trouble -shooting simple 
and easy. 

BUILT-IN VTVM 

Includes high -input -impedance vacuum -tube voltmeter, 
which is so necessary for transistor radio servicing. 

TESTS ALL TRANSISTORS OUT -OF -CIRCUIT 

Meter has "Good -Bad" scale for both leakage and beta. 
Also has direct -reading Beta scale, calibrated 0-150. Assures 
quick, accurate test. Also automatically determines whether 
transistor is NPN or PNP. Meter is protected against acci- 
dental overload and burn -out. 

Model 960. Net, $9995 

B&K MANUFACTURING CO. 
Division of DYNASCAN CORPORATION 
1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Canada: Atlas Radio Corp., SO Wingold, Toronto 19, Onf. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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ET VIEWPOINT 

Stereo 1963 
Four years ago, when stereo first became a mean- 

ingful commercial reality, we published our first an- 
nual stereo reference issue. That pioneer publishing 
project contained an industry -wide component catalog 
of 13 pages covering 11 stereo products. Only 27 per- 
cent of phonos sold in 1958 were stereo; all the rest 
were monophonic. 

A stereo component catalog today would run hun- 
dreds of pages. More than 75 percent of all phonos 
currently sold are stereo; most of the mono units sold 
are inexpensive types for the juvenile market. 

Back in 1958 we strongly urged electronic service 
dealers to get into stereo sales and service. We foresaw 
stereo's broad market appeal which would sell literally 
millions of stereo units. 

If you did get into stereo work early, chances are 

you've benefited nicely from your enterprising efforts. 
If you were more cautious about taking the plunge. 
don't despair. The opportunities are greater than ever. 
The majority of phonos in use are monophonic since 
they are holdovers from an earlier era in sound. I low - 
ever, almost three million stereo units are being added 

, 

or are replacing niono units each year. So the future 
will see a majority of stereo work for service dealers. 

Hi -Fi stereo components, once the province of a 

small group in the know., are being purchased by hun- 
dreds of thousands of music lovers with no technical 
skills. These people, too, will continue to turn to elec- 
tronic technicians. 

Just as previous annual stereo issues were helpful. 
references for service dealers already in or getting into 
the stero area of the electronics business, we hope you 
will find Stereo 1963 useful. In particular, may we call 
your attention to the section on broadcast stereo f -m 
programs. This multiplex phase of stereo has really 
taken off commercially in the past year. Over 80 stereo 
f -m stations now cover 70 million people, though many 
have no f -m sets yet. 

All different elements of the stereo system are ex- 
plored, starting on page 64. Much additional informa- 
tion may he obtained from manufacturers by using the 
inquiry card on page 107, or by writing to the individ- 
ual companies listed in the stereo directory starting on 
page 96. 

Timetable for All -Channel TV Sets 
Two months ago, President Kennedy signed a bill 

which is now Public Law 87-529. This law authorizes 
the Federal Communications Commission to require 
all manufacturers who ship TV sets in interstate com- 
merce-and that essentially means all producers-to 
make receivers capable of receiving all 12 VHF and 70 
UHF channels. The same rules will apply to imports. 

Though we have expressed certain reservations 
about this legislation, it is now the law of the land and 
should be obeyed promptly and effectively. 

Because a number of steps must be taken before 
the law can be implemented. it will probably take two 
years before all sets reaching dealers are VHF -UHF. 

As we go to press, the Electronic Industries As- 
sociation is gathering together the recommendations 
of 21 set makers and four tuner companies for submis- 
sion to the FCC. First, the company presidents will 
suggest a schedule for switching over. Then the chief 
engineers will meet to come up with technical pro- 
posals. 

By the start of September, the FCC engineering 

staff will have considered the industry's technical rec- 
ommendations and will submit a standards proposal to 
the full Commission. 

The FCC will then hold hearings preparatory to 
issuing rules on performance standards and cut-off 
date. Interested parties can express themselves at that 
time. These hearings will probably he held during the 
fall of 1962, and the rules issued around January 1963, 
possibly a bit later. 

It will take at least one year for manufacturers to 
change over production lines. This would indicate 
that all -channel sets will likely become mandatory by 
the summer or fall of 1964 when the 1965 models are 
i nt roduced. 

If the FCC will adopt reasonable standards on 
noise level and sensitivity, chances are the switchover 
will come about at the earliest possible date. If FCC 
attempts to specify too many or too stringent perfor- 
mance characteristics. further opposition and delays 
may be expected. However, it is widely believed that 
excessive requirements will not be imposed. 
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Measurements of non -sinusoidal waveshapes 
can be made quickly and accurately by using 
standard chassis voltages as references 

Measuring P -P Voltage 

With The Scope 

Most service shops are equipped 
with an oscilloscope, but few are 
calibrated to measure p -p voltages. 
Those that are calibrated have prob- 
ably not been checked since the 
scope was new. Calibrated scopes 
can be checked and adjusted in a 
few minutes with the help of an 
accurate a -c voltmeter. And non - 
calibrated scopes call, in many in- 
stances. be used to accurately de- 
termine p -p voltages with no 
additional equipment. 

e. ladeocaa 

The principle used for waveform 
p -p measurement is the mathemati- 
cal relationship between the p -p 
voltage of a sine wave and its rms 
(root mean square) voltage. 

Converting RMS to P -P 

Since a sine wave is always as 
handy as the nearest a -c outlet, 
and there is a direct relationship 
between rms and p -p sine wave 
voltages, it can serve as a convenient 
calibrating source. 

Fig. 1-Relationship of p -p, and rms voltages in the sine wave. 

For example, by multiplying the 
rms voltage (standard meter read- 
ing) by 2.828 an accurate p -p volt- 
age for any sine wave source is 
obtained. Thus, the common 115 y 
line voltage (rms) is actually 325 v, 
p -p. This relationship is illustrated 
in Fig. I. If it is necessary to de- 
termine the peak voltage (from 0 
to maximum), the rms voltage can 
be multiplied by 1.414 or one half 
the p -p figure. 

To convert p -p sine wave volt- 
ages to rms, the p -p voltage may 
be multiplied by 0.707. The graph 
in Fig. 2 may be used to convert 
p -p voltages to rms and vice versa. 

Using the Principle 

The principle just described can 
also be used in many instances 
without the aid of a voltmeter. The 
modern TV set uses many voltages 
which are accurate enough to be 
used for scope calibration. Most TV 
sets, for example, use 6.3 v in the 
filament circuits. If 6.3 v is con- 
verted to p -p voltage; 6.3 x 2.828= 
17.8 v, p -p. Or in round numbers 
18 v. Setting the scope's centering 
and vertical gain controls up, as 
shown in Fig. 3, produces a 20 v 
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scale on the top or bottom halt' 
of the scope or a 40 v scale using 
the entire scope screen, with each 
calibration mark representing I v. 

After the controls are set, however, 
the vertical gain control should not 
be moved. 

If the filament voltage is set up 
to sweep the entire screen, an ex- 
panded 20 v scale is produced for 
greater reading accuracy. When a 

scope is calibrated at 60 cps, it will 
be accurate for frequencies through- 
out its "flat -frequency" range. 

The 115 v line and single or 
multiple combinations of series fila- 
ment voltages can also be used to 
"spot calibrate" the scope to a 

variety of different voltages. When 
filament voltages are not available 
or desirable for scope calibration, 
the setup shown in Fig. 4 may be 

used. Any voltage between 0 and 
the line can be quickly set up. The 
line isolation transformer is not 
absolutely necessary, but should he 

used for safety from shock or pos- 
sible damage to the test equipment. 

Larger (3+) transformers can 
also he used for very high p -p 
readings, but the scope's maximum 
input voltage should first he checked 
to insure that the maximum rating 
of the input is not overloaded. For 
maximum safety, however, voltages 
of this magnitude should be meas- 
ured with a voltage divider. 

Small calibrating voltages can 
be used with a voltage divider by 
first calibrating the scope directly 
and then inserting the divider using 
the divider's ratio to find scope sen- 
sitivity. 

Using Voltage Dividers 

The resistive divider is the most 
common divider and should be un- 
derstood by the TV technician. Al- 
though the resistive divider can be 

used with a -c voltages, the capaci- 
tive divider will not allow d -c po- 
tentials found in some circuits to 
interfere with the reading when 
taken on d -c scopes. 

Two series capacitors are gen- 
erally connected across the poten- 
tial to be measured. The scope is 

then connected from ground to the 

center of the network. The voltage 
found at the scope is inversely pro- 
portioned to the ratios of the values 

of the capacitors. This is illustrated 
in Fig. 5. 

When using the scope with this 
type divider, the capacitance and 

resistance of the scope's input can 
usually be disregarded. In TV serv- 
ice work, this measurement is usu- 

Fig. 2 - The rela- 
tionship between 
any rms ane p -p 
voltage can be 
found as shown by 
the dotted lines. For 
small voltages the 
numbers can be in. 
tegers of decimals. 
Larger figures can be 

found by moltiplyíng 
both rms and p -p 

numbers by 10, 100, 
etc. 

ally confined to checking the hor- 
izontal output plate waveform and 
voltage. 

Other methods of accurately 
stepping down voltages for measure- 
ments may be made using the ratio 
transformer, however. 

P-P 
200V 

190 
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20 

Fig. 3 - The scope waveform should appear as shown for a 20-0-20 v scale when using 6.3 

filaments fcr calibration. 
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Measuring P -P -Voltage 

Fig. 4-Setup for calibrating scope when known standards are not available. 

Fig. 5 (A)-Schematic of a capacitance voltage divider for measuring p -p high voltage with a 
scope. (B)-Division ratio of the capacitance divider is inversely proportional to the capacitor 
values. 

More Flexibility 

A single voltage can be used with 
most scopes to measure a wide range 
of voltages. Since scopes are usually 
calibrated in even multiples, the 
coarse vertical gain control can he 
used to increase the calibrated 
range. 

Assume that the filament voltage 
is the only known voltage in a par- 
ticular chassis and we need to check 
a 0.5 v p -p signal accurately. If the 
scope is calibrated for full deflec- 
tion with an 18 y p -p signal, a 0.5 
v signal could not be measured ac- 
curately. Depending on the calibra- 
tion of the coarse gain used with 
your scope this can be done easily. 
Most scopes are calibrated .5, 1, 5, 
10, and 100. These figures are only 
proportionate to one another, how- 
ever. since the fine gain control 
varies the over-all gain. In other 
words, a waveform present on the 
screen when the coarse gain is set 
at I-if the fine gain control is not 
readjusted. 

Now back to the problem: Set 
the coarse gain control to 10 and 
the fine gain and centering controls 
to produce a 20 v full sweep on the 
CRT screen. Turn the coarse gain 
control to I and the sweep is now 
calibrated for 2 v full deflection, or 

I / 10 of the original sweep. The 
0.5 y reading will cover one-fourth 
of the full deflection area originally 
established. Turning the coarse gain 
to .5 will increase the sensitivity 
again by two times, and the 0.5 v 
signal will then take up one-half 
of the calibrated area. 

If, on the other hand, when a 
125 y amplitude waveform must 
he checked, the filament voltage 
may he used as with the 0.5 v 
signal but the coarse control must 
he turned to 100. The full screen 
deflection then becomes 200 y or 
ten times the original sensitivity 
so that larger waveforms to 200 y 
can be easily measured. 

Many field engineers use the 
method described because the port- 
able scopes they carry are frequent- 
ly not calibrated. The accuracy ob- 
tained by using filament voltages is 
excellent since variations on the line 
are reduced through stepdown in 
the filament transformer. 
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D -C 
RESTORATION 

TV -radio technicians who ser- 
viced sets made in the late '40's and 
early 50's will recall that d -c rest- 
oration circuirtry enjoyed a high de- 
gree of popularity among TV design 
engineers. Then it gradually gave 
way to direct coupling systems em- 
ployed today. 

Proper d -c restoration in color 
T\' is even more important than 
l3/\\. Increasing sales of color TV 
points up the importance of under- 
standing d -c restoration. \\e Would 
do well to reacquaint ourselves with 
the subject. Our memories can 
probably he easily refreshed by 
simply answering the question 
"\\'hat is restoration?" Without 
making an engineering "big -deal" 
out of it, restoration is the reinser- 
tion of the d -c component (lost in 
the detector and video amplifiers) 
back into the video signal. This is 

vs 
D -C 

COUPLING 

Color TV hues depend on restoration of black 

level; trends show direct coupling is favored 

4 9aaKk SaeezKo 

VIDEO 
DETECTOR 

1ST VIDEO 
AMP 

DELAY 
'0000` T 

5 

BRIGHTNESS 

CRT 
CATHODES 

2ND VIDEO 
AMP 

CONTRAST 

1 

Fig. 5-Color TV uses direct coupling throughout to maintain proper relationship to original signal. Simplified circuit is from RCA color TV. 
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D -C Restoration 
Vs 

D -C Coupling 

applied to the set's CRT grid or 
cathode. Let's see how the d -c com- 
ponent is lost in the first place, why 
we need it and how we retrieve it. 

Effects of Restoration 

Assume that a broadcasting sta- 
tion is televising and transmitting 
a signal similar to that shown in Fig. 
1(A). 131anking pulses represent 
CRT grid cutoff level and the white 
reference level represents maximum 
possible brightness. The first scan- 
ning line is a brightly lit scene, for 
example. an outdoor baseball game 

Fig. 3-Coupling C, beyond the detector 
causes the video signal to average on an a - 

axis and lose its reference (see Fig. 1). 

Fig. 1 (A)-Video from 
brightly lit scene. B)-The 
same scene televised under 
lower lighting. Blanking pul- 
ses remain clamped to fixed 
d -c black reference and 
white changes its relation- 
ship to blanking. 

in bright sunlight. The video infor- 
mation high up on the brightness 
level, will yield a picture with a 

generally bright background. Let's 
assume the next scanning line Fig. 
1(13), is the same scene televised 

after sunset. The video information 
is exactly the same as that in the 
previous line, but being closer to 
CRT cutoff level it will give a pic- 
ture with a dark background. The 
difference between the operating 
levels of both scenes establishes the 
difference in operating bias on the 
CRT. This bias difference in turn 
establishes the difference in over- 
all brightness (or darkness) between 
the two scenes. 

Both of the aforementioned tele- 
vised scenes are picked up by and 
pass through our TV receiver. They 
appear at the receiver's detector 
with the same d -c relationship as 
when they left the transmitter. If the 
signals are coupled into the video 
amplifier grid through a capacitor 
the d -c component is lost. (See Fig. 
3). 

The capacitor as we all know, 
is an a -c coupling device. Video 
(a -c) information easily passes 
through the capacitor. but it blocks 
the d -c which, in effect. establishes 
signal operating level. The capacitor 
"sees" the d -c level of any single 

OPERATING 
LEVEL 

scene as an average of all its a -c 
signals, which is zero. This is true 
because all a -c signals alternate 
above and below a zero reference 
level. Consequently, after passing 
through the capacitor, the two 
scenes shown in Fig. I may appear 
like those shown in Fig. 2. 

Since both scenes have basically 
the same a -c signals, being images 
of the same subject, the capacitor 
will see the same average voltage 
and place both scenes on the same 
bias level. The net result is two 
scenes which have very little differ- 
ence to the TV viewer, although in 
reality there should be a difference 
of night and day between the two 
scenes. This condition exists in 
many present day TV receivers. 
Viewers tolerate it because they 
don't know the difference. Funda- 
mentally, the viewer does not seem 
to object to or even realize, for that 
matter, that a dark scene is lighter 
or a bright scene is darker than it 
should be. 

Many of the older TV receivers 
corrected this condition by using a 
d -c restorer stage. Briefly they 
worked as follows: 

Although both of the original 
televised scenes of Fig. I have been 
reduced to the same average level, 
the sync pulse of the originally 
brighter scene acquires a greater 
amplitude than that of the dark 
scene as can be seen in Fig. 2. 

A simplified d -c restorer circuit 
as used in the RCA TS630 is shown 
in Fig. 4. The video signal. with its 
unequal sync tips, enters the d -c 
restorer through C which charges 
to an amount corresponding to the 

BLACK _ 
REFERENCE 
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different sync amplitudes. When C 

discharges through R a negative 
voltage is developed across R. This 
negative voltage. which is transfer- 
red over to the CRT grid, varies in 

accordance with the unequal sync 

tips and ultimately restores them 
all to the same cutoff level. In this 
way all the video information is 

brought back to the original oper- 
ating level and the d -c has been 

restored. 
The d -c restorer, as mentioned 

earlier, has given way to direct 
coupling. If the video detector out- 
put is directly coupled to the video 
amplifier whose output is in turn 
directly coupled to the CRT, there 
is no loss of d -c component because 
the signal never passes through a 

capacitor. This is the key. So long 
as the information does not pass 

through a coupling capacitor the 
d -c level is retained. 

Many manufacturers design their 
sets using this principle. Each suc- 
ceeding tube in direct coupled 
stages must have a cathode that is 

at least as positive as the preceding 
plate. When only one video amp- 
lifier is used this is easily done but 
where more than one video amp is 

necessary the demands on a power 
supply become very stringent. 

Black Level in Color TV 

What role does all this play in 

color TV? Consider. for a moment, 
that any desaturation of a color 
tends to change its hue and inten- 
sity. If a televised scene calls for a 

red of a specific brightness level and 
the receiver reproduces it at an al- 
together different brightness level. 

then the red will not assume the true 
shade at which it was intended. This 
can play havoc with a color receiver 
even though it may pass unnoticed 
in a B/\V set. Maintaining the prop- 
er d -c level for all scenes becomes 
imperative in color receivers. 

The early RCA color sets em- 
ployed a separate restorer diode for 
this purpose at each CRT grid. 
Basically they worked the same as 

the restorer in the 'FS630 chassis. 
With the development of the art 
and the simplified circuitry of today, 
again d -c coupling has taken over. 

Fig. 5 is a simplified version of 
the new RCA color receiver. A 
quick glance seems to indicate 
capacitor -coupling between stages 

Fig. 4-Restorer in 
older chassis utilized 
sync pulses to devel- 
op a clamping volt- 
age for the video. 

but a close examination reveals that 
d -c coupling is in fact maintained 
throughout. 

Although the a -c component of 
the detected video signal is capaci- 
tively coupled to the first video 
amplifier grid the d -c component is 

transferred from the detector to the 
amplifier through the bifilar wind- 
ing, R3, R2 and R I . Similarly, in 

the next stage the a -c component is 

capacitively coupled but a d -c path 
is maintained between the first amp- 
lifier cathode and the second amp- 
lifier grid through R4, R5. R6 and 
R7. The second amplifier plate is 

directly coupled to the kine cath- 
odes and so; d -c coupling is retained 
throughout. 

VIDEO 
AMP C 

CRT GRID 

D -C 
\RESTORER 

'6AL5 

BRIGHT- 
NESS 

B- 

Fig. 2 (A)-Little difference 
may be noted between the 
normal clamped signal and 
one which floats without 
restoration when video am- 
litude is high. (B)-Small 
video signals also average 
on a zero axis producing 
a more notictable loss of 
reference. 
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Solve a -c power problems rapidly and inexpen- 

sively by simple transformer winding arrangements 

y%1l.Cf.CfaEdBezq 

Fig. 1-Autotransformer designed 
for 230 volt operation was altered 
to operate satisfactorily with 242 v 
input. 

CTI1C 

TV -radio technicians who do 
side -line industrial electronic work 
can frequently learn new tricks in 
equipment problems. 

For example. a TV -radio techni- 
cian in a midwest city was re- 
cently called upon to solve a prob- 
lem in a lithographing plant. The 
lithographer had just moved into 
a new building and was having 
trouble maintaining proper color 
temperatures for lamps used in the 
lithographing process. There was 
insufficient voltage control to the 
lamps. 

The technician's preliminary ex- 
amination revealed that power to 
the auto -transformer supplying the 
equipment was between 240 and 
242 v under normal load. And at 
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the lowest variable voltage tap on 
the 6 -tap transformer (approximate- 
ly 165 NO the color temperature 
was still too high. A replacement for 
the special transformer would have 
been very expensive since it had 
other desirable features. including 
remote control, tinting control and 
special low voltage windings for 
focusing. The problem was solved 
in a highly satisfactory and rela- 
tively inexpensive manner by the 
TV -radio technician. The basic 
approach employed in this situation 
can he used to solve a wide variety 
of transformer problems, including 
some TV -radio "dogs." 

Doing The Job 

A skeleton schematic of the auto - 

transformer employed in the lith- 
ographing plant, T -I, is shown in 
Fig. I. It is rated at 2600 v/a. With 
an input of 242 v, approximate out- 
put voltages available from the 
transformer are shown at the switch 
taps. 

An inexpensive step-down trans- 
former. T-2. rated at only 190 via, 
was added to the circuit, as illustrat- 
ed in Fig. 2. The secondaries of T-2, 
after being paralled, are placed in 

series with one leg of T- I . [here is 

how it works: 
The 12 v heavy duty secondary 

of T-2 subtracts from the line volt- 
age applied to the auto -transformer - reducing it 12 v. 

A check at this point showed 
that T-2 had 229 v across it and 

the voltage at the lowest voltage -tap 
was 157 instead of 165. If a further 
reduction had been necessary the 
two secondary windings of T-2 
could have been connected in series, 
instead of parallel, resulting in a 

reduction of 24v-or 10 percent. 
But what does all this have to do 
with TV -radio? Let's take a look. 

Manipulating Transformer 
Windings 

Suppose you need a 12.6 y heater 
supply at 1.5 amp in a hurry. If you 
have a transformer with two 6.3 y 

secondaries the two windings can 
be connected in series to obtain the 
needed 12.6 y (see Fig. 3A) . Care 
must be taken to select a transform - 

Continued on page 54 

6.3V 
3A 

Fig. 3 (A)-Two 6.3 v heater transformer sec 
ondaries are connected in series to obtain 12.6 y 

at 1.5 amp. (B)-A 6.3 y 3 amp heater supply is 
obtained by connecting the two 1.5 amp heater 
sections in parallel. 

Fig. 2-A low -current step-down 
transformer, T-2, was added tc this 
circuit to obtain proper voltage 
from T1 for accurately controlling 
color temperature of lamps in 
lithographing plant. 
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Servicing Two -Way 
Communications Receivers 
Techniques for maintaining peak sensi- 

tivity and selectivity of double -conver- 

sion 2 -way superheterodyne receivers 

4 Do« Dudeeq 

In all 2 -way communications 
systems it is generally agreed that 
the receiver determines the effective 
working range of the system. As 
the old saying goes, "If you can't 
hear 'em, you can't work 'em." If 
a receiver's sensitivity drops 3 dh, 
for instance, this is equivalent to a 

50 percent reduction in transmitter 
ouput power. And a loss of one- 
half the sensitivity in a receiver is 

far more serious than a loss of half 
the transmitting power. 

Most commercial 2 -way receivers 
employ double conversion super- 
heterodyne circuits (Fig. I ). This 
design provides good image rejec- 
tion and improved sensitivity. Image 

frequencies are suppressed by using 
a high first i -f frequency. This high 
i -f, however, will not provide good 
receiver selectivity. A low i -f is also 
needed. Good selectivity demands 
a narrow bandpass. In general, the 
lower the i -f frequency, the easier 
it is to design a receiver with a 

narrow bandpass. 
The first i -f frequency of com- 

mercial 2 -way f -in receivers oper- 
ating in the 30-50 Mc range may 
fall somewhere between 3 and 6 
Mc. For sets operating in the 140- 
160 Mc range, the first i -f is gen- 
erally around 10 Mc. The second 
i -f may be 290 kc. 

This low second i -f frequency 

makes it possible to establish 
greater receiver selectivity. By in- 
creasing the second i -f circuit "Q" 
it is possible to narrow -band f -m 
receivers sufficiently to allow trans- 
mitter deviation in these systems to 
he reduced from 15 to 5t kc. Hence, 
it was possible for the FCC to issue 
licenses for additional stations to 
operate in this frequency area. 

Oscillators in double conversion 
type receivers are crystal controlled 
and some sets have the first oscil- 
lator crystal mounted in a tempera- 
ture -stable oven to prevent oscillator 
drift. Where two separate crystal 
controlled oscillators are used, the 
second oscillator crystal is gen - 

ANTENNA 

R -F 
AMP 

FIRST 
MIXER 

HIGH 
FREQUENCY 
OSCILLATOR 

HIGH 

FREQUENCY 
I -F AMP 

SECOND 
MIXER 

LOW 
FREQUENCY 
OSCILLATOR 

LOW 
FREQUENCY 

I -F AMP 

FM 
DETECTOR 

SQUELCH 

AUDIO 
AMP 

SPEAKER 

Fig. 1-Block diagram of a double -conversion 2 -way fm communications receiver. 
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erally not temperature stabilized. 
Most manufacturers maintain fre- 
quency stability within .00I to .003 
percent of the assigned frequency. 
The tolerance will depend on the 
frequency hand in use. 

Since the first oscillator crystal 
fundamental frequency is too low 
to develop the first i -f signal, a 

harmonic of the crystal is used for 
this purpose. Some receivers employ 
one crystal to develop both first 
and second i -f signals. While a har- 
monic is used for the first i -f, the 
crystal fundamental is utilized to de- 
velop the second i -f. (See Fig. 2). 
This method has proven reliable. 
When two separate crystal con- 
trolled oscillators are used. the 

second oscillator crystal fundamen- 
tal heats with the first i -f signal in 

the second mixer to produce the 
second i -f signal. 

Receiver Dperation 

If a 40 Mc harmonic of the first 
crystal oscillator is mixed with an 
incoming 45 Mc r -f signal, for ex- 
ample. a 5 Mc difference -frequency 
signal is produced. This signal es- 
tablishes the high first i -f frequency. 
The image, which falls below the 
oscillator. at 35 Mc, would also 
pass through the receiver if a high 
i -f was not employed. The high i -f 
causes the image to be 10 Mc away 
from the 45 Mc received signal. 
Thus the high -O r -f coils of the 
receiver can easily discriminate 
against the image frequency. 

The second conversion produces 
a 290 kc or some other low i -f. The 
high -O first i -f circuits can dis- 
criminate against all incoming sig- 
nals from about 5 kc upward. Sig- 
nals approximately 18 kc each side 

Fig. 2-Basic circuit of single -crystal controlled oscillator employed in some 2 -way receivers 
to generate both first and second i -f signals. 

NOISE AMPLIFIER 

A -F 
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DISCRIMINATOR e 
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NOISE RECTIFIER 

TO GRID OF 
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LIMITER 

84 - 

AUDIO 
OUTPUT 

AUDIO 
AMPLIFIER 

Bt 

SQUELCH 

Fig. 3-Schematic of noise -rectifier squelch circuit employed it many 2 -way communication 
receivers. 

of the received signal will he down 
about 100 dh. 

Signals from the final low i -f 
stage pass through a limiting circuit, 
usually two stages, and then to a 

Foster -Seely detector or other f -m 
type discriminator stage. 

Some form of squelch circuit is 

also designed into the receiver. This 
circuit generally employs a noise - 
rectifier system as shown in Fig. 3. 

The circuit's input accepts frequen- 
cies from 3000 cps and up from the 
discriminator output. Signals are 
amplified by a noise amplifier and 
rectified by two diodes. One diode 
places a negative voltage on the 
limiter grid when no carrier is pres- 
ent-reducing stage gain. The other 
diode applies a positive voltage to 
the squelch tube grid. This causes 
the squelch tube to conduct heavily. 
placin; a negative voltage on the 
audio amplifier grid, cutting it off. 
Thus no noise appears in the speak- 
er output. 

Equipment Maintenance 

All commercial 2 -way receivers 
contain a rather large number of 
tuned circuits which must be kept 
in perfect adjustment if the re- 
ceiver is to retain sensitivity neces- 

sary for efficient operation. Vibra- 
tion, humidity. temperature vari- 
ations and changes in interelectrode 
capacitances of tubes can cause res- 

onant circuits to drift off center. 
If alignment becomes necessary, 
adjustments should be made in 
proper sequence. 

The first and most important 
tuned circuit to be checked is the 
discriminator transformer second- 
ary. This adjustment must he made 
carefully on an accurate zero -center 
reading meter because other align- 
ments will be based on the accuracy 
of this zero adjustment. 

An output signal from a highly 
accurate signal generator, preferably 
crystal controlled. should he in- 
jected into the second mixer tube 
grid. The generator signal should 
be set to the receiver's second i -f 
frequency. Inject sufficient signal 
to saturate the second limiter, as 

indicated by a meter connected 
across TP-I. (Fig. 4). 

Now disconnect the meter and set 

Continued on page 35 
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TEST WJISTRUME)ITS for Bench 

MULTIPLEX GENERATOR 

F i s h e r Multiplex Generator, 
Model 300, at $495-This is the 
first stereo f -m instrument checked 
by ELECTRONIC TECHNICIAN edi- 
tors. The generator's output is a 

stable and accurate composite stereo 
signal. In addition to stereo out- 
put, the unit provides a 100 Mc 
output which is factory adjusted 
hut can he changed to another fre- 
quency in the event local stations 
or other signals interfere. 

In addition to its normal test 
facilities, the generator has a stand- 
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ard broadcast output. This out- 
put may he used for actual stereo 
listening tests when the instrument 
is supplied with a stereo signal 
from a preamplifier. 

Accurate alignments on stereo 
tuners and adapters are relatively 
simple with this generator. The 
only additional instrument needed 
for stereo alignment or tuner 
troubleshooting is an oscilloscope. 

The instruction manual supplied 
with this instrument contains ac- 
curate reproductions of symetrical 

PRECISION VTVM 

l'reci.vio u VTVM, Model 48, at 
$55.95. T'aco's V'h\'M is a well 
designed professional meter. One 
percent resistors are used as mul- 
tipliers to obtain an accuracy of 
three and five percent on d -c and 
a -c scales respectively. All func- 
tions, a -c, d -c and ohms, have sev- 
en ranges. 

A 1.5 v battery is used for 
the ohms function which allows 
meter use for "rough -checks" on 
most transistors without fear I' 

damaging them by application )f 
too much voltage. The meter's sca'c 

patterns obtained under normal 
test or check-out conditions. Both 
horizontal and vertical inputs to 
the scope are used to obtain Lissa- 
jous patterns. 

A description of the different 
demodulating methods used by 
manufacturers is included. Unlike 
much of the equipment available 
today. the model 300 generator is 

simple to operate and does exactly 
what it is supposed to do without 
imposed gimmicks and "except 
when ...... conditions. The 19 kc 
base frequency is crystal controlled 
for optimum stability. The en- 
tire generator weighs 17 lb and 
measures 8 x 10 x 12 in. A 
handle is provided for portability. 

is calibrated for d -c, a -c (rms and 
p -p), dh, and ohms. A rugged 400 
µa meter movement with a 41A in. 
face is used in the instrument. 

Two tubes are used in the unit: 
a I 2AU7 in the bridge circuit and 

a 6AL5 to rectify alternating cur- 
rents. An a -c/d -c probe is sup- 
plied with the meter and a high 

voltage probe is available at extra 
cost. The unit operates from 105 

to 125 v. 50 to 60 cps. A flat 
black plastic case houses the 
meter which is equipped with 
a handle. 
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ET editor checks output phase of 
composite signal against 19 kc 

crystal controlled signal. Equip- 
ment tested this month includes 
the Fisher Multiplex generator, 
Sencore's PS120 scope and Hikock's 
model 660 color -dot -bar generator. 

and Caddy 

Sencore O.v. illoscope Model PS 
120, at 5124.50-As more techni- 
cians discover the advantages of 
slaking certain color TV checks in 
the customers home. small light- 
weight test equipment will continue 
to gain popularity. The Sencore 
PS I20 scope is worthy of the tech- 
nicians consideration it he is looking 
for this type of equipment. 

Arrangement of controls on the 
scope makes it particularly easy to 
use. Concentric controls arc used 
for coarse and fine vertical gain as 
well as horizontal frequency. Six 

COLOR 

/lickok Color Bar Generator, 
Model 660 at 5170. - The model 
6611 generator is an extremely stable 
unit capable of generating precise 
small dots and bars as well as a 

rainbow type color display. 
the test set can he used through 

the antenna terminals of the set on 
channels 2 through 6 or can he 

fed directly into the video if de- 
sired. The timer used for sync and 
dot-har generation is supplied with 
regulated 13+ and is crystal con- 
trolled. 

Ease of maintenance and port - 
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OSCILLOSCOPE 

controls in a row are used for focus. 
position, intensity. -} sync and hori- 
iontal gain. 

A small hinged door extends 
across the bottom edge of the front 
panel. The on -oft switch and hori- 
zontal input are located here with 
a storage compartment for probes 
and cables. 

The scope's vertical sensitivity 
is 0.035 v/ rms or 0.1 v/p-p per 
in. The scope is said to he usable 

BAR GENERATOR 

ability are stressed in the generator. 
When the test set is opened for use 
(it is built in suit case style) all 
tubes and adjustments are visihl'. 
Since the tinier is crystal controlled. 
the timer can be adjusted with ono 
the aid of a scope. An instruction 
manual covers this procedure in 

detail. 
Color generation is accomplish- 

ed by a separate crystal controlled 
oscillator. The oscillator's fre- 
quency is 3.563795 \lc -15.750 
cps below the color burst frequency. 
Since this acts as the subcarrier, 
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to 12 nic, though it is down three 
db at 7.5 Mc. From 20 cps to 
5.5 Mc the scope is within I dh. 
Maximum sweep frequency range 
is 150 kc. When using the low ca- 
pacity probe provided with the in- 
strument. resistance and capacity of 
the vertical input is 27 meg shunted 
by 9 pf. 

Over-all measurements of the unit 
are 7 x y x I I A in.; total weight 
is only 12 lb. 

ier 

M r 

e 
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during one horizontal line, there 
will be a 360 degree phase shift. 
This phase shift produces all the 

colors in a regular fashion across 
the sc:een. An exceptional unit. 

The test generator weighs 15 

lb and measures 101/2 x 101 x 5 

in. 
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TOUGH DOG CORNER 

Difficult Service Jobs Described by Readers 

Arc Upsets Sync 
We were called to a motel to service 

a Westinghouse "Host," model III'9000. 
which is a special made TV for hotels 
and motels. The complaint was loss of 
horizontal sync. The suspected tubes 
and the dual arc diode unit were sub- 
stituted at the motel. but the trouble 
remained. The set was brought into the 
shop for further testing. The voltages 
around the sync separator were normal 
and the waveform at the plate had suf- 

Width imbedded in plastic arced to yoke 
causing loss of horizontal sync. 

ficient amplitude. Waveforms around the 
afc diode. however, were full of "trash." 
A close check of circuit components re- 
vealed nothing. 

In order to have more working 
room the set was moved to the bench 
and connected to a test yoke and CRT. 
When the set was fired up this time 
everything was normal. A careful in- 
spection revealed that the foil width - 
shim around the neck of the CRT. 
which is imbedded in plastic. had a 

burned spot where the yoke was arcing 
to it. Removal of the width shim cleared 
up the interference and returned the 
set to normal operation.-Char/es W. 
Parrott, Charleston, S. C. 

Factory Fault 
One of my customers has an RCA 

CTCS color set which I have repaired 
for several years. With the exception of 
a few defective tubes and an occasional 
adjustment, the set has performed reli- 
ably. 

Recently, however, the owner com- 
plained that color sometime, appeared 
in B/W pictures. 1 made several calls 
to the house and found nothing. Finally. 
I caught the set acting up. The set was 
going out of convergence. With a dot 
pattern on the screen I found that the 

vertical dynamic convergence was not 
too had but the horizontal dynamic con- 
vergence was way out. I tapped on the 
convergence yoke and manipulated its 
plug but couldn't find any had connec- 
tions. In an effort to troubleshoot the 
set. I tried reconverging. It was soon 
obvious that none of the horizontal tilt 
or amplitude controls were having any 
effect. I then took the set to the shop. 

Checking the schematic. I found 
that the only common relationship be- 
tween controls was through a horizontal 
output transformer winding from which 
the correction voltage is obtained A 
close inspection showed that one end of 
the wincing which should have been 
grounded was never soldered at the 
factory. When the lead was soldered the 
set returned to normal.-Reg. Bartlett, 
Windsor. Ontario, Canada, 

Variable Short 
A Hickock tube tester model 538B 

which had socket save s installed, de- 
veloped a trouble which caused it to in- 
dicate shorts on all octal base tubes. 
Several tubes were tried, so we knew 
it was the tester. When the last tube was 
pulled out. shorts were still indicated. 
We opened the tube tester and turned it 
upside down. When we checked with 
an ohmmeter. the only short indicated 
was the filament connections which were 
normal. When the tester was turned 
right side up again, only two shorts 
were indicated on the tester. By chance. 
we took out the "socket saver," and 
found it full of solder particles. The 
particles had accumulated over a year's 
period and had built up to a depth of 

e in. Each time the checker was in- 
verted. the particles changed position. the 
nature of the short varied.-W. /larder 
and E. Brandt, Lansing, Michigan. 

Stereo Intermodulation 
An avid stereo kit -building customer 

with sensitive ears called me recently with 
a complaint that the right channel of his 
stereo amplifier was acting up. I gave the 
equipment a listen -test in his home and 
concluded that he was being entirely too 
critical (according to my own earst. It 
sounded excellent to me. knowing by 
experience that most customers are gen- 

Intermodulation in stereo amplifier was elimi- 
nated by inserting a 47 -ohm carbon resistor 
in the grids of each of the 4 6L6 output tubes. 
(Only one channel shown here.) 

erally the best judges of what their equip- 
ment can do at any particular stage of 
its existence. I took the set to the shop 
for an instrument checkup. A check indi- 
cated that the right channel had a small 
amount of IM distortion-hut an amount 
greater than observable on the left chan- 
nel. This distortion increased in the high- 
est frequency range of the audio spec- 
trum. Further checks isolated the distar- 
tion in both channels to the 6L6 power 
output sections. The tubes were operat- 
ing ABI but the grid drive was higher 
than specifications called for. Efficiency 
of the right channel amplifier was lower 
than the left channel. Also. when a pure 
sinewave was fed into the amplifier at a 
frequency of approximately 15.000 cps. 
there was -8 y grid bias on one of the 
6L6s in each channel. Exchanging tubes 
in both channels resulted in little change. 
A wide band scope showed no trace of 
oscillation. Acting strictly on a hunch 
regarding parasitic oscillations. I con- 
nected a 47 -ohm carbon resistor into the 
control grids of all four 6L6s. 'Fire I\I 
dropped very low and the customer's 
sensitive ears no longer frustrated. - 
George P. Oberto. Richmond, Va. 

TOUGH DOGS WANTED 
$10.00 paid for acceptable items. Use 

drawings to illustrate whenever neces- 

sary. A rough sketch will do. Photo- 

graphs are desirable. Unacceptable 
items will be returned if accompanied 
by a stamped envelope. Send your 
entries to "Tough Dog" Editor, ELEC 

TRONIC TECHNICIAN, 1 East First St., 

Duluth 2, Minnesota. 
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TESTS 
the New 10 -Pin Tubes 

TESTS 
New 12 -Pin 
Compactrons 

TESTS BOTH OLD AND NEW TUBE TYPES-SELLS MORE TUBES PER CALL 

All over the nation, thousands of professional servicemen rely on the 
"700". Once you use it, you'll be as enthusiastic as they are. Everyday 
use has proved its speed ... its accuracy ... its efficiency. This up-to-date, 
obsolescence -proof tube tester is designed for maximum use today and 
tomorrow. Provides multiple -socket section to quick -check most of the 
TV and radio tube types the true dynamic mutual conductance way- 
plus simplified switch section to check new tube types in Dyna-Quik 
emission circuit. Also includes provision for future new sockets. 
Makes test under set -operating conditions. Checks each section of 
multi -section tubes separately. Checks for all shorts, grid emission, 
leakage and gas. Makes quick "life" test. Exclusive adjustable grid 
emission test provides sensitivity to over 100 megohms. 

Makes complete tube test in seconds. Checks average set in a few 
minutes. Discovers weak tubes that need replacement. Satisfies more 
customers. Sells more tubes. Saves call-backs. Insures your reputation. 
Pays for itself over and over again. Net, $16995 

Time -Saving, Money -Making Instruments Used by Professional Servicemen Everywhere 
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B & K MANUFACTURING CO. 
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for all B&K Dyna-Quik Tube Testers ^ Canada: Atlas Rodio Corp., 50 Wingold, Toronto 19, Ont. 
Export: Empire Exporters, 277 Broadway, New York 7, U.S.A. 
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SHOP HINTS 
TIPS FOR HOME AND BENCH SERVICE 

Protect TV Antenna Coils 
In many of the new a -c/d -c TV port- 

ables there are two capacitors that con- 
nect the input terminals of the tuner 
to the antenna terminal hoard. Sometimes 
these capacitors have a carbon resistor 

. Y -yr 
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\ ,, 
s -. ,_ 

I .. = 
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mod 

Repositioning capacitors from set's back to 
the tuner prevents possible antenna coil 
burnouts. 

bridged across them. Purpose of the 
capacitors is to isolate the outside an- 
tenna from the hot side of the chassis 
or wiring in case the a -c plug polarity 
is hot. If these two capacitors were not 
there the antenna coil will become 
blown apart and then must he replaced. 
It is discouraging to repair the original 
trouble in a small a -c/d -c portable 
and then through a careless mistake 
have to pull the chassis out and replace 
those antenna coils. Especially when the 
coils sometimes are inside the VHF 
tuner. When a set of this type comes into 
the shop and the back is removed. the 
first thing to do is to see if the capac- 
itors are mounted on the set's back or 
to the tuner. If they are mounted to 
the hack. simply unsolder them from 
their original position and solder them 
directly on the tuner itself. Then solder 
the small antenna wire connecting them 
to the antenna terminals. The antenna 
coils are now safe and will not he dam- 
aged when the antenna is connected. 
Nine out of 10 TV manufacturers place 
these capacitors on the removable hack 
of the portable TV receiver.-Horner 
L. Davidson. Fort lodge, Iowa. 

Soldering Iron Cleaner 
A suede shoe brush does a nice job 

of cleaning soldering iron or gun tips. 
The brush doesn't leave slivers like 
steel wool and is much easier to 
handle. The same brush can he used to 
clean lint from felt covered phonograph 
turtables.- N. E. Cullinon, LaSalle, III. 

Schematic Reference 
When a set conies into the shop, a 

schematic is almost always needed. I 

found that I was spending too much 
time looking up schematics so norm I 

mark each set I repair with its sche- 
matic No. on the chassis. A grease 
pencil will make a permanent mark on 
the back of the chassis and can he 
easily found if the set needs repairs at 
a later date.-M. Halpern. New York, 
N. Y. 

Faster Tube Checks 
When a transformer type TV comes in 

requiring a complete tube check. I re- 
move the rectifier and turn the set 
on. The tubes are then pre -heated and 
can he rapidly checked in 
alphabetical order.-]. G. 
Lindsay. Ontario. 

numerical- 
Ganean. 

Chassis Drilling Aid 
When drilling holes in instrument 

panels. or similar finished surfaces for 
component mounting. stick a piece of 
adhesive tape over the area and then 
center punch it. The tape makes it less 
probable that the drill will climb out. 
but if it should. the finish will not be 
damaged by the hit.-Harry J. Miller, 
Sarasota, Fla. 

Insufficient Width Remedy 
Many TVs coming off assembly lines 

today do not have a width control. Low 
line voltage or similar causes for in- 
sufficient width cannot he readily 
compensated for in these sets. A simple 
circuit modification can he accomp- 
lished, however, to obtain satisfactory 
width in most cases. Modification in- 
volves increasing the horizontal output 

Changing values of screen rests ,r and boost 
capacitor in the horizontal output circuit in 
creases width in problem TV sets. 

tube's screen resistor value by 50 to 60 
percent. This will lower the high voltage. 
so it then becomes necessary to decrease 
the boost capacitor's salue between 25 
and 30 percent. A good capacitor with 
6000 v breakdown should he used as a 
replacement.-E. L. l)e.cc/tontbault, St. 
Rontauld. Quebec. Cuitada. 

Intermittent Volume Controls 
In the manufacture of small transistor 

radios. for example. Sylvanias 4P19, 
61'08 and comparable types, rosin may 
be forced into the control giving the 
effect of an open or intermittent control. 
The unit does not require replacement in 
most cases. It has been found that a con- 
trol cleaner (GC Electronics #8666, or 
equivalent) does a fine job of cleaning 
out the rosin.-Sylvania Horne Electron- 
ics Corp.. Batavia, N.Y. 

Poor Focus In Color Sets 
The most likely cause of poor focus in 

Zenith 27kC20 and 27KC20Q color TV 
chassis is a faulty focus voltage rectifier 
tube. Check the focus voltage. It should 
he approximately 4900 v. If this voltage 
is low. check the associated components 
in the circuit. Also check V20. If IIV is 
slightly low, poor focus may exist. Also 
check horizontal sweep alignment.- 
Zenith Radio Corp.. Chicago, III. 

Buzz In G -E Chassis 
Residual audio buzz in the 17 in. M5 

chassis may be caused by vertical hold 
control leads running too close to the 
volume control terminals. This vertical 
pick-up on the volume control terminals 
appears as a buzz in the speaker which 
may he changed in pitch by varying the 
vertical hold control. Dress the gray and 
yellow vertical hold control leads away 
from the volume control terminals to 
eliminate the buzz.-General Electric 
Co., Owensboro, A'y. 

SHOP HINTS WANTED! 
$3 to $10 for acceptable items. Use 

drawings to illustrate whenever nec- 

cessary. A rough sketch will do. 

Photos are desirable. Unacceptable 
items will be returned if accompanied 
by a stamped envelope. Send your 
entries to Shop Hints Editor, ELEC- 

TRONIC TECHNICIAN, 1 East First St., 

Duluth 2, Minnesota. 
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New 

Now RCA VICTOR takes the tangle 
Out of D's toughest circuitry 

dAThe advantages of the new 
RCA Security Sealed Chroma 
Circuits are plain to see. The 
simple fact that they're Precision 
Crafted Security Scaled hoards 
tells you most of the good news 

. clean: easy to get at; "road - 
map" tracking, and just gener- 
ally a cinch compared to their 
old. hand -wired counterparts. 

This newly developed RCA 
chroma hoard sets many more 
benchmarks. For example. the 
color bandpass amplifier circuit 

operates near Class "A." provid- 
ing linear amplification of 
chroma signals. Color video am- 
plifier outputs are 100% DC 
coupled to reduce drift in color 
temperature set-up. 

The chroma circuit also fea- 
tures two new multi -grid pen- 
tode color demodulators to 
improve color with better nta- 
trixing. No "short ruts"-this is 

fulI-function elrcui try ... dentod- 
ulators /,/us .11111)1 hers for extra 
color brilliance and stability! 

-vt 

This circuit is very stable, and 
tFthe change has almost no effect 
on performance of mat rixing. 

The new Precision Crafted 
Security Sealed Chroma Circuit 
board is part of RCA's continu- 
ing program for faster, easier 
servicing of today's fastest -grow- 
ing home entertainment. me- 
dium ...Color TV. 
See Walt Disney's "Wonderful 
World of Color" Sunday's, N BC - 
TV Network. 

The Most Trusted Name in Television 
Tmk(sp 
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Tarzian offers 

FAST, DEPENDABLE 

TUNER 

REPAIR SERVICE 

ASP. ALL 

.j 
MAKES . 11 

t, 

: 
' 41) , f r-1 . 

N. 

,v 
It just makes sense that a manufacturer of tuners should 
be better -qualified, better -equipped to offer the most de- 
pendable tuner repair and overhaul service. 

Sarkes Tarzian, Inc., pioneer in the tuner business, 
maintains a complete, well-equipped Factory Service Dept. 
-assisted by Engineering personnel-and staffed by spe- 
cialized technicians who handle ONLY tuner repairs .. . 

on ALL makes and models. 
Tarzian-made tuners received one day will be shipped 

out the next. There is a 12 -month guarantee against defec- 
tive workmanship and parts failure due to normal usage. 
And compare our cost of $8.50 and $15 for UV combina- 
tions. There is absolutely no additional, hidden charge for 
ANY parts except tubes. Replacements available at low 
cost on tuners beyond practical repair. 

Tarzian-made tuners arc identified by this stamping. 
When inquiring about service on other tuners, always 
give tube complement ... shaft length ... filament .. . 

voltage ... series or shunt heater ... IF frequency . . 

chassis identification. All tuners repaired on approved, 
open accounts. Check with your local distributor for 
Sarkes Tarzian replacement tuners, replacement parts, or 
repair service. 

SERVICE MANAGER TUNER DIVISION DEPT. 3A 

\JSARKES TARZIAN INC 
east hillside drive bloomington, indiana 

edison 2-7251 

MANUFACTURERS OF TUNERS . . . SEMICONDUCTORS . . . AIR 
TRIMMERS ... FM RADIOS ... AM -FM RADIOS ... AUDIO TAPE 
... BROADCAST EQUIPMENT 

ONLY 

INCLUDING 

ALL PARTS 
(EXCEPT TUBES) 

and LABOR 

24 -HOUR SERVICE 

1YEAR WARRANTY 

Tuners Repaired on 

Approved, Open Accounts 

See your distributor, or 
use this address for fast, 

factory repair service 
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COMMUNICATIONS RECEIVERS 

Confirmed Jrorn page 27 

its needle carefully to zero on its 
zero -center scale. Place the meter 
probes across TI' -2, (Fig. 5). Ad- 
just the discriminator secondary un- 
til the meter reads zero -center. This 
adjustment is made only at this time 
and only when a proper signal at 
the second i -f frequency is being in- 
jected into the second mixer grid. 

In some receivers the discrimin- 
ator transformer primary must he 
peaked to the second i -f frequency. 
In others, the primary is adjusted 
for equal voltage swing on both 
sides of zero. Details regarding ad- 
justments for a particular receiver 
can he found in manufacturers' serv- 
ice manuals. The voltage swing ad- 
justment is made as follows: 

With the signal generator out- 
put set to the receiver's second i -f 
frequency, and the meter centered 
at zero across TP-2, adjust the 
generator to a "lower" frequency 
point as specified for the particular 
receiver. Note the amount of volt- 
age swing on the meter. Now adjust 
the generator frequency the same 
amount to a "higher" point. Again 
note the amount of voltage swing 
in the opposite direction. If the 
primary has been properly adjusted 
the voltage swing will be the same 
each side of zero. Recheck the dis- 
criminator transformer secondary 
adjustment at this point with the 
meter across TP-2. The secondary 
adjustment may require slight re- 
touching to bring the meter reading 
hack to zero. 

Lower the signal generator out- 
put level to a point below "limiting" 
action and adjust the second i -f 
coils to peak on the meter while 
it is connected across TP-2. If the 
second i -f transformers are over - 
coupled types, consult the service 
manual for details. Overcoupled 
type transformers will be "double 
humped" and cannot be peaked 
properly on a meter without placing 
a specified amount of resistive load- 
ing across the coils. Once again, 
consult service data for proper 
amount of resistive loading. 

When all second i -f transform- 
ers are properly peaked, recheck 
the discriminator secondary to de- 
termine if it still zeros. Also, check 
to determine if it zeros with the 
generator output signal removed 

Fig. 4-Simplified sec- 
ond limiter circuit 
showing meter test 
point at TP-1. 

TO 1ST 
TO PRI 

LIMITER I -F TRANS 

PLATE COIL 

it 

2OCK 

.OINf-1- 
,I2K 

TP-I 

IEW 0 O 

A hyper -sensitive, high 

gain, self -powered 

SIGNAL TRACER 

r-------, 

TO 1ST 

LIMITER 

3900 

The 
MINI - 

TRACER 

1 
. 

a > >w ¡- t 
''t u N -v Le) 

111N1 -TRACE 
10110 aIVElOPM1Y1 CORP. CI 

b".11711; w,... 

for electronic and mechanical equipment 

OEM TV and RADIO 
service 

Preventative 
maintenance 

Indispensable to the Electronic Engineer in development work and to the 
Maintenance Engineer in the detection of failures. 

The Mini -Tracer is truly a miniature Ana- 
tytical Electronic Lahortory for precise 
and rapid testing and exploratory work. 

This self contained. tranststoriied signal 
trace, pinpoints defect o.e components, 
analyzes condition of frictionless hearings. 
locates electrical hum. mechanical vibra- 
tion, and tumble ,Irornc an, electronic cir- 
cuit. any device and has many other vital 
applications in such diverse fields as \\t 
and I \1 radio, television. communications 
equipment. servo -control circuits and many 
others. 

The "Laboratory and Industrial" model 
illustrated above allows a wide range of 
electronic and mechanical investigations 

,,<. AIlt1 INT'l VE'lfA. 

with its complete selection of accessory 
probes. Price 5139.95 

[he "General Service'' model for Radio 
and I'\' Maintenance is the same basic 
uni wit hoot the Transducer. I millet ive and 
Microphone Probes. Price $99.95 

The Mini - I racer is made of the highest 
qu lity and controlled American Compo- 
nents sane the Danish ear -piece imported 
for its excellence. 

Dealer and Distrihutoi inquiries invited. 

Your Dealer or write: 
INTERNATIONAL REPRESENTATIVES CORP. 
315 Sontii Beverly I)ri1e. Beverly Hills. Calif. 

- - for more details circle 44 on post card 
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heels 
in tv service 

choose 

Cen .. ab 
push -push 
and push-pull 
controls --- 

r - 

ACTUAL SIZE 

11 

, 
4 . 

No need to go round in circles looking for push - 

push and push-pull switch -type replacement con- 

trols. Centralab has them-in 4 different types: 

Adashaft, Universal Shaft.. Fastatch (for dual 

concentrics); twin types (for stereo). 

As you know, controls of this type are 

original equipment in the vast majority of recent 

TV. radio, and hi -ti sets-and only Centralab 

has a complete line of replacements. 

Incidentally, these easy -to -use units can also 

be used to replace any switch -type volume controls. 

So get down to earth, and get over to your 

Centralab distributor for push -push and push- 

pull controls. 

B-6204 S 

THE ELECTRONICS DIVISION OF GLOBE -UNION INC. 

902J EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

In Canada: Centralab Canada Ltd.. P.O. Box 400. Ajax. Ontario 

ELECTRONIC SWITCHES VARIABLE RESISTORS CERAMIC CAPACITORS 

PACKAGED ELECTRONIC CIRCUITS ENGINEERED CERAMICS 

from the second mixer grid. This 
is very important. The meter should 
read zero with or without a signal. 
If it does not, this indicates a cir- 
cuit fault or misalignment. A re- 
ceiver that "idles- off zero will 
show a loss of sensitivity and in- 
creased noise. Proper alignment of 
the second i-fs is extremely import- 
ant for optimum receiver selectivity 
and sensitivity. 

\love the signal generator out- 
put leads to the first mixer tube 
grid and set the generator dial to 
the first i -f frequency. Place the 
meter across TP-2 and bring the 
meter reading to zero by vernier 
adjustment of the signal generator 
frequency dial. The signal generator 
output level, as measured with the 
meter at TI' -I should be kept below 
the point of saturation. 

Peak all first i -f coils. Two peaks 
will generally he noted. Select the 
peak that gives the greatest gain. 

Radiate a signal from a nearby 
dummy -antenna -loaded (unshielded) 
transmitter, or other r -f source hav- 
ing sufficient power, and tune the 
signal in on the receiver. Adjust the 
first oscillator crystal trimmer to 
obtain zero on the meter across 
TI' -2. Never adjust the discrimin- 
.uor .secondary to zero with an on - 
frequency r -f signal. This will only 
upset the alignment. If the receiver 
has two crystals, the second oscil- 
lator crystal trimmer should be ad- 
justed to "rubber" the oscillator on 
frequency. 

Tips and Precautions 

It is possible to tune the first 
i -f coils to the wrong peak. The 

Fig. 5-Meter probes are placed across TP-2 

in Foster -Seeley detector circuit when adjust- 
ing discriminator transformer secondary cir- 
cuit for zero center. 

- - - for more details circle 22 on post card 
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the picture tube 
is the only tube 

in the s o NY 
RESEARCH MAKES THE DIFFERENCE 

8-3Ú1W 

The only tube in the SONY 8-301W TV is the picture 
tube. And for a good reason...this remarkable truly port- 
able television receiver uses 23 transistors and 20 
diodes in its advanced circuitry, all of which are 
mounted on snap -out circuit boards to make service 
simple. As a matter of fact, you can make it easier still 
by shipping us the board in question, and we will serv- 
ice it at nominal charge, then ship it back to you in jig 
time. What could be easier? SONY 8-301W list $249.95. 
Optional rechargeable battery pack list $39.95. 

r}E11 "'--" 
¡'?[j :.' -.._--. 

SONY CORP. OF AMERICA 
514 Broadway, New York 12, N. Y. 

Sony Corp. of America, Dept. T - 8 514 Broadway, New York 14, N. Y. 

Gentlemen: I am interested in the SONY portable television. Please rush 
full details. 

STORE NAME 
Regional Offices: 

NAME TITLE 
Central: 4959 W. Belmont Ave., Chicago 41, III. 

ADDRESS 
Western: 627 South Towne Ave., los Angeles 21, Calif. 

CITY ZONE STATE 

SEPTEMBER 1962 
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superb UHF pictures where other methods fail 

4141 . . ::": 
' ::: '1.. . . 

.. j' 

\r, 

... 
'. . f :'.: ... :, . :41:: .' 4141 :,41 ... 

'1 .:................. . 

DLONDERTOIGUE 

MAST MOUNTED UHF 

00051(1/5 models 

coucr snecílic uhf 

channels from 14 10 83 
The original Blonder -Tongue Ultra - 
booster covered only channels 70 to 
83. When it was introduced in the 
MPATI and translator areas, it was 
so dramatically effective that in- 
stallers throughout the country de- 
manded units for their particular 
UHF channels. There are now five 
standard models, each covering a 
specific portion of the UHF spec- 
trum: (1) UB 14 thru 29; (2) UB 
25 thru 40; (3) UB 41 thru 55; (4) 
UB 56 thru 69 and (5) the original 
UB for 70 thru 83. In addition, 
other frequency ranges are availa- 
ble on a custom basis. 
There's nothing like the Blonder - 
Tongue UB on the market today. 
Mast -mounted to take advantage of 
the maximum signal-to-noise ratio 
available at the antenna, it in- 
creases signal voltage by at least 
14db. The UB uses two low -noise 
frame grid tubes. The remote power 

en9.neeed and manytactueed by 

_ 

y 
Y 

Model U8 with remote 
power supply 

supply sends a 'safe' 24 volts of AC 
power to the mast -mounted UB am- 
plifier on the same downlead which 
carries the signal. The UB is en- 
closed in a weatherproof housing 
with swing -down chassis for easy 
servicing. The standard UB has 300 
ohm inputs and outputs. It is avail- 
able on a custom basis with 75 or 
50 ohm inputs and outputs. 

The UB may be used in master TV 
installations and for single sets in 
schools and homes. It delivers sharp, 
clear pictures in 'impossible' areas. 
Model UB lists at $88.00. 
The Blonder -Tongue UB and either 
of the Blonder -Tongue UHF con- 
verters, models BTC-99r and BTU - 
2s, are the perfect team for superior 
UHF - anywhere. Today, contact 
the world's most experienced manu- 
facturer of UIIF products. For free 
16 -page Quick Reference Manual of 
'I'\ Systems. write Dept. ET -9. 

BL()NI)E11 '.;TONGUE 
9 Aling St.. Newark. N. J. 

Canadian Div: Banco Television Assoc., Ltd., Tor., Ont. Export: Rocks Int'I. Corp., N. Y. l6-CABLES: ARLAB 
home TV accessories closed circuit TV systems UHF converters master TV systems 

peak that gives the highest meter 
reading at the limiter will he the cor- 
rect one for those receivers that 
use one crystal controlled oscillator 
to generate both i-fs. The limiter 
peak will have to coincide with the 
discriminator's zero indication while 
the first i -f coils are tuned. Little 
additional difficulty should he en- 
countered with the first i -f circuit 
except for an occasional defective 
tube. 

If the second oscillator changes 
frequency it may lead you to the 
conclusion that the first oscillator 
is off. Without wasting time guess- 
ing, inject an accurate first i -f signal 
to the first mixer tube grid. This 
will quickly determine which crystal 
is off frequency. 

A shorted second i -f tube may 
show up as increased RFI from the 
vehicle's motor or as "idling" of the 
discriminator off zero. Do not de- 
pend upon tube testing. Substitute 
with known -to -be -good tubes. If 

new shelf -stock tubes are used and 
their condition is not known. sub- 
stitute two or more before you jump 
to conclusions. Even when known - 
to -be -good tubes are used, it may 
be necessary to try more than one 
because of interelectrode capaci- 
tance variations. 

A common fault of the squelch 
circuit is a high resistance short in 

the squelch tube. In some sets a 

squelch problem may he traced to 
an electrolytic capacitor connected 
to the first audio tube cathode. 

r r NEW BOOKS 

110W TO \1AKE MORE MONEY 
IN 1 OUR TV SERVICING BUSINESS. 

By John Markus. Published by 
McGraw-Hill Book Co.. Inc. 346 pages. 
hard corer. $7.95 

1 his well-known author has done it 

again. In 38 separate sections. from part 
time servicing, through home service 
calls to saving money on your income 
tax. this book outlines all of the little - 
practiced but common sense methods 
needed to keep a successful - money 
making - TV service business going. 
A few of the section headings include 
"I low to Buy farts at Wholesale Prices." 
"Recommended Service Charges for 
.lobs." "flow to Estimate Service 
Charges." "How to Write Good Adver- 
tising Copy." "I low to Ilandle Callbacks 
and Complaints." and many others. 
Whether you have been in the business 
for years or now plan to go into it. this 
hook can help you make the business pay. 

- - - for more details circle 38 on post card 
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I'on-clad, 
gold plated 3. 

interchangeable 
tip 

40 Watt 
(750-950° F) 

1 

1 

PATENTED' 

r 

ONLY Sr e 

NOW... SAVE $1.77 

#6060 SOLDERING IRON 

-. MpERIqL 

SAVEwhen you buy the 
IMPERIAL... SAVE every time you use 

it on the bench or for on -the -spot 
servicing. The #6060 IMPERIAL 

... designed specially for printed 
circuitry and miniature soldering 

applications... reduces costly 
customer callbacks, damage to 

circuits, time spent on servicing. 

The IMPERIAL features complete interchangeability of 
components, comes with two of the most -used tips (44 are 

available), and a 40 Watt high heat, long -life heat 
cartridge. See for yourself why the new IMPERIAL is the 

most preferred iron in the electronics field today ! 

115V AC -DC 

U 
i, 

ASK FOR THIS SPECIAL 
OFFER AT YOUR UNGAR 

DISTRIBUTOR TODAY! 

--_ Z -- 

COMPONENTS 
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I NEW PRODUCTS 

a / - 
Tarzian 400 and 600 volt F and H series 
units are available in handy Ten-Paks, 
in Doubler Replacement Kits, and in 
bulk; M150 and M500 units are avail- 
able in Conversion Kits and in bulk. 
Nine standard tube replacement recti- 
fiers replace over 95% of all popular 

SILICON RECTIFIERS 

El 

TEN 
MA60HPry'AK - 

vacuum tube rectifiers; S5347 replaces 
6BW4 or 12BW4 in Citizen's Band 
radios; your 50 to 500 ma requirements 
are covered by four "condensed 
stack" selenium rectifiers, which 
Sarkes Tarzian has made more effi- 
cient-and smaller-than before. 

Sarkes Tarzian 
...the preferred* silicon rectifiers 

that mean fewer call-backs 
*by service technicians-again in '62 

Tarzian silicon rectifier dependability virtually eliminates 
call -hacks that waste your time and profits. Units are available 
immediately from distributors throughout the country... in the 
shapes, sizes, and specifications you need to do your work 
quickly and easily. 

Tarzian's industry -wide reputation for high quality at a pace- 
setting low price is a basic reason why technicians like your- 
self prefer Sarkes Tarzian rectifiers by nearly as many votes as 
the next two brands combined. 

That statement is based on the results of 1961 and 1962 mail- 
ings by Brand Name Survey, an independent research organi- 
zation, to 23,000 service technicians in all major market areas 
of the United States, covering 36 states. You're in good com- 
pany-and lots of it-when you make Tarzian rectifiers your 
first choice for replacement applications. 

Free Tarzian "Distributor Line" Catalog is available now 
as your guide to replacement rectifier quality. Ask your 
nearest Tarzian distributor for your copy. 

SARKES TARZIAN, Inc. 
World's Leading Manufacturers of TV and FM Tuners Closed Circuit TV Systems Broadcast 

Equipment Air Trimmers FM Radios Magnetic Recording Tape Semiconductor Devices 

SEMICONDUCTOR DIVISION BLOOMINGTON, INDIANA 
In Canada: 700 Weston Rd., Toronto 9 . Export: Ad Auriema, Inc., New York I 
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BATTERY CHARGERS 200 
A line of nickel -cadmium battery 

chargers is designed for portable battery 
operated equipment. A typical battery 

-- 

charger. for a 1.25 v cell. is housed in 
a 1314 x 1-3/16 x 13/4 in. grey plastic 
box and incapsulated in a thermo-setting 
plastic. $2 to $5 depending on rating, 
terminals and quantity desired. Milli - 
Switch Corp. 

TUBE TESTER 201 
Model 1200 is a dynamic mutual con- 

ductance tube tester with fast push but- 
ton settings. Tests the new tube types 

- _-. ti-- .' : <pee* I. 
i 

O 
I ,- _. 
t I. - 
IIcc. . . I '; 'I iYtl.ne.rs 

'tI 

including nuvistors, novars. new 10 -pin 
tubes and compactrons. Handles shorts 
and leakage. gas and grid emission, and 
has provisions for testing transistors and 
batteries. Line voltages is automatically 
regulated. $119.95. Mercury Electronics 
Corp. 

ALUMINUM FOIL TAPE 202 
A pressure -sensitive adhesive tape. No. 

330 Aluminum Foil Tape, is expected to 
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TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

Save Time and Trouble by standardizing 
on BUSS Fuses -You'll find the right fuse 
every time ...in the Complete BUSS Line! 

By using BUSS as your source for fuses, you can 
quickly find the type and size fuse you need. The com- 
plete BUSS line of fuses includes: dual -element "slow - 
blowing", single -element "quick -acting", and signal or 
visual indicating types ... in sizes from 1,'500 amp. up- 
plus a companion line of fuse clips, blocks and holders. 

BUSS Trademark Is Your Assurance Of Fuses 
Of Unquestioned High Quality 

For almost half a century, millions upon millions of 
BUSS fuses have operated properly under all service 
conditions. 

To make sure this high standard of dependability is 
maintained ... BUSS fuses are tested in a sensitive 

electronic device. Any fuse not correctly calibrated, 
properly constructed and right in all physical dimen- 
sions is automatically rejected. 

Let BUSS Fuses Help Protect Your Profits... 
The dependability of BUSS fuses helps you avoid 
"kicks" and complaints that the fuses you sold or in- 
stalled failed to protect or blew needlessly. This safe- 
guards you against costly adjustments and "call-backs". 
That's why it pays to refuse to take a chance with any- 
thing less than BUSS quality fuses. 

For more information on the complete line of BUSS 
and FUSETRON Small Dimension Fuses and Fuse - 
holders, write for BUSS bulletin SFB. 

BUSS: The complete line of fuses and 
fuse mountings of unquestioned high quality. 

e Q , 
r BUSSMANN MFG. DIVISION 

%,.. McGraw -Edison Co. 
St. Louis 7, Mo. 

SEPTEMBER 1462 
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EVERYTHING IS ° 

PHILCO STAR BRIGHT 20/20 PICTURE TUBES 

Starlight, STAR BRIGHT ... here's the finest tube you'll see tonight! 
Philco Star Bright 20/20 Picture Tubes are not exactly intended to 
sail through space to the moon, but we couldn't be more particular 
about how they are made if our lives depended on them. 

Everything that goes into* a Philco Star Bright 20/20 Picture 

Tube is new! That means you need only open the carton ... and 

install. Everything will be A -OK . . . no need to worry about 
checking, testing . . . or callbacks, either. Each Philco Star Bright 

20/20 Picture Tube gets the same careful attention that we at 
Philco give to everything we make or sell ... whether it is Philco 

equipment that rides the rockets to the moon . . . or Philco Star 

Bright 20/20 Picture Tubes to help you make more satisfied 
customers for your business. 

'Except the envelope which, prior to reuse, is inspected and 

rested to the some standards as a new envelope. 

,f it for Quality Replacements that 

42 

Depend on Your PHILCO Distributor 

Match Original Parts. 

tiairát 

1114 

TrY 

PHILCO 
Long Life Tested 
Receiving Tubes 

A complete line of receiving tubes and 
numbers, manufactured under exacting 
quality standards, thoroughly tested and 
inspected. And each one bears the name 

PHILCO . . . a name your customers 
know and trust. 

PARTS & SERVICE OPERATIONS 

RHILCQ 
A SUBSIDIARY OF CÍ 4 Z9,4~24", 

- - - for more details circle 60 on poste card 
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NEW PRODUCTS 

find wide usage in applications requiring 
a seal against moisture or dust: sealing 

truck bodies. chambers, cabinets, con- 
tainers. and packages. as a heat reflector 
in electronics. and as a protective cover- 
ing on cable splices. Available in widths 
from 'a -in. up. in 60 -lard lengths. in 

both hulk and box. Meets 1111L -T-11291. 
Johns -Manville. Dutch Brand Div. 

TEST POINT PROBE 203 
The 1'R-300 probe provides test or 

connection into a .080 x .270 in. deep 

jack on printed circuit hoards without 

soldering. The "Press -Fit" probe has a 

Teflon body .375 x .218 in. and is avail- 
able for color coding. The terminal lug 
is brass over hard nickel..0003 minimum 
thickness. and is designed for continuous 
duty with a current rating of 5.5 amp. 
Sealectro Corp. 

PA SYSTEM 204 
Designed for emergency service, the 

Vanguard I mobile electronic siren and 
pa system is said to he the only 010% 

/2 7, 

transistorized and pushbutton -controlled 
electronic siren/pa system for panic and 
traffic control. as well as general com- 
munications, Functions include electronic 
siren. pa. civil defense alert. and radio 
relay. Power output is 51) w for siren 
and 30 w for pa and radio. Frequency 
response is 40(1-10.000 cps and power 
requirements are 12.4 to 14 v. 3.5 to 5.1 

amp. University Loudspeakers. Inc. 

- 
d 

MULTI CHANNEL CB 205 
This 10 -channel citizens hand two - 

r 
M 

r. - t. 
: . J psa 

7r/lrl t 

Your PHILCO 
Distributor -One -Stop Center 

for. Every Servicing Need 

TO MGM M Ot[q 
nruq0urt 'DM wfr. 
LOE u TOW .0i. ClK 
CM PAM TIC rt 

4; I 

Part No. 326-5029 
PartNo.326-5029-1 I,+¿ 
with volume control. t ! "_ ^- 

PNILCC 
Sfiieeart/lanir 

EXTENSION SPEAKER 

miseo MUM 
roua0 MARC WORT 

cona ~EOM OOOr* 

on M1 Wan MO t46.1 

íf 
I i[»Q i::. wicofN _-.t FREE -2 attractive 

card displays with 
every dozen. 

Speakers of molded plastic in st-eamlined design. 
8 ohm voice coil impedance wit, .68 oz: Alnico 
magnet. Coaxial connector socket, cable connection. 

Part No. 423-1003-1 

PHILCO Deluxe 
PF 65 Stereo -Phone 

Swivel Speakers 

A truly deluxe speaker set for the 
most particular stereo customer. 
Exclusive with Philco, these speak- 
ers use the famous Philco Fidelitron 
curved push-pull electrostatic 
reproducer. Unit on each Stereo - 
Phone swivels for tonal direction. 
Installs in minutes in any 8 ohm 
amplifier system. Glowing gold 
finish. 1 x 10" oval speaker. 

PHILCO 
Direct -Pay Plans Totaled 

Over $1 Million to 
"independents" Last Year 

411110w. 
. 

r, v. 

Thousands of independent service businessmen are regis- 
tered members of Philco Factory -Supervised Service 
Association. You, too, can be factory -trained; enjoy special 
benefits plus extra income. Ask your Philco Distributor 
about joining PFSS today! 

PHILCO 
<factory -Supervised 

Service° CZ"-, 
SUBSIDIARY Of ( r uiC E hiI any, 
PHILCO 

-MAIL THIS COUPON TODAY 

Philco Parts & Service Operations, Dept. 89. 
"C" and Westmoreland Sts., Phila. 34, Pa. 

Please send me FREE, the Philco Calculator. (Saves hours of time figuring 
out net costs and selling prices.) 

Name 

Address 

City Zone State 

Retailer with Service Dept. Service Only. 
- - - for more details circle 61 on post card 
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NEW PRODUCTS Now in 

breakproof . .11. 

plastic 

utility case! 

Case can be used for 
carrying or storing tools, 

parts and equipment-or as 
a lunch box. Made of 

rugged polypropylene with 
self -hinge that won't rust. 

Weller adds greater value to the Heavy Duty Soldering Kit with 
a new utility case of miracle plastic that won't break. Kit features 
the «'eller 275 -watt Soldering Gun used by electronic service tech- 
nicians the world over. Instant heat. Twin spot -lights. Long life, long 
reach tip-made of copper for superior heat transfer 
and iron plated for long life. Also included in this 
kit are smoothing tip, cutting tip, tip interchange 
wrench and supply of solder. Model 8250AK. 1499 

r 
Weller Hi -Speed Sabre Saw 
For smooth, super -fast cutting of all kinds 
on speaker and record player mounting 
boards, cabinets, walls, etc. Makes its 
own starting hole for inside cuts. Never 
splinters or tears wood. Heavy AA 
duty, 4.8 amps. Model 88. $2L"list 

On sale at your 
Electronic Parts Distributor 

WELLER ELECTRIC CORP. EASTON, PA. 

ssav radio is said to be designed es- 
pecially for command installations in 
offices and industrial applications. A 
full -hand, tunable receiver permits the 
user to switch instantly and listen to 
traffic on all 23 CB channels. The elec- 
tronic design of the new Band Span- 
ner unit offers positive. crystal -tuned 
transmit and receive channels with the 
economy of only one crystal required for 
each channel used. Webster Mfg. 

INDUSTRIAL KNIFE 206 
A line of industrial knives with re- 

placeable razor type blades in various 
designs consists of six different models 

a 

L .r t 1411 

of handles and more than 12 different 
selections of blades. The blades, called 
'Dora -Honed" reportedly are manufac- 
tured from select steel and surgically 
honed to meet the most exacting cutting 
jobs. They are said to be sharp yet dur- 
able enough to cut heavy plastics, shave 
or scrape solder and cut fine wires. The 
handles are covered with a soft plastic. 
The diameters of handles run from the 
smallest VI in. to the largest 7/s in. 
Length of the knives are 5 and 6 in. 

I hunter Tools. 

MICROPHONES 207 
The model 61 dynamic. omnidirec- 

tional microphone has a frequency re- 
sponse of 95-9500 cps. an impedance of 

details circle 83 on post card 
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2 GREAT 

BELDEN 

CABLES 

FOR COLOR TV 

RECEPTION 

Belden 
~REMAKE» /R INDUSTRY 

SINCE 1.01 - CHICAGO 

zN, 8275 
* Maintains uniform electrical characteristics by elimina 

ting all possible moisture between conductors. The thick 
outer wall of polyethylene protects the cable from abra- 
sion and sun damage, and the round shape offers less 
resistance to wind. Tne result is a long lasting, efficient 
transmission line for clearer color and black and white 
TV reception. 

AWG & 
(Stranding) Color 

Nom. 
O.D. 

(Inch) 

Nom. 
Velocity of 
Propagation 

Nom. 
Capacitance 

(mmf,ft) 

Nom. 
Attenuation 

per 100' 

Standard 
Package 

Lengths in ft 
mc db 

20 (7x28) Brown .300 80% 4.6 100 1.05 50' coils 
x 200 1.64 75' coils 

.400 300 2.12 100' coils 
400 2.5 500' spools 
500 2.98 1000' spools 
700 3.62 
900 4,3 

PERMOHM* 

8285 

1 

Conductors are encapsulated in cellular polyethylene. 
This exclusive design provides clearer TV pictures in all 
areas including areas where conditions of salt spray, 
industrial contamination, ice, rain, or snow exist. It further 
improves fringe area reception as well as strengthens 
UHF and color TV reception. 

AWG & 
(Stranding) Color 

Nom. 
0.D. 

(Inch) 

Nom. 
Velocity of 

Propagation 

Nom. 
Capacitance 

(mmf/ft) 

Nom. 
Attenuation 

per 100' 

Standard 
Package 

Lengths in ft 
mc db 

22 (7x30) Brown .255 73.3% 5.3 100 1.4 50' coils 
x 300 2.8 75' coils 

.468 500 3.8 100' coils 
700 4.8 500' spools 
900 5.6 1000' spools 

Belden Cable is Packaged in Standard Lengths for Display and Handling 

Power Supply Cords Cord Sets Portable Cordage Electrical Household Cords Magnet Wire Lead Wire 
Automotive Wire and Cable Welding Cable 

Belden Trademartr-Reg. U. S. Pat. Off. 8-5-2 
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DESIGNED FOR COLOR TV 

PERFORMANCE GUARANTEE IN WRITING 

100 MPH WIND TESTED 

SUNFAST GOLD ANODIZED 
'Pat. Nos. U.S. 2,700,105; 2,955,289 Canada 511,934 Others pending. 

NEW FOR COLOR Winegard COLORTRON 
EVOLUTIONARY The finest TV an- 
tenna design ever engineered is the time - 
proven Electro -Lens all channel Yagi. 
This patented basic design, with its cross - 
phased driven elements and intermixed 
director system, was introduced by 
Winegard to the industry in 1954 and 
has never been surpassed. Now, through 
continuous research and product devel- 
opment, a new, improved Electro -Lens 
Yagi has evolved-the NEW WINEGARD 
COLORTRON-bringing this acknowledged 
design to a new peak of perfection. 

4 COLORTRON MODELS $24.95 to $64.95 
There are 4 new COLORTRON yagis to 
cover every reception need, from suburbs 
to distant fringe areas ... setting new in- 
dustry standards for reception results 
and mechanical construction. They are 

the only outside antennas that carry a 
written factory guarantee of performance 
with full factory back-up of consumer 
satisfaction. 

PERFECT COLOR ANTENNA - COLOR- 
TRONS have an almost flat frequency 
response (plus or minus 1/2 DB across 
any 6 MC channel), no "suck -outs" or 
"roll -off" on end of hands .. . accurate 
300 ohm impedance match, (VSWR 1.5 

to I or better) ... unilobe directivity for 
maximum ghost and interference rejec- 
tion. They deliver today's finest TV re- 
ception-COLOR or BLACK AND WHITE. 

RUGGED CONSTRUCTION-SUNFAST 
GOLD ANODIZED-COLORTRON: are built 
to last ... made of high tensile aluminum 

------,......_. 

tubing for rigidity and stability. New 
locking devices keep the elements 
aligned-straight as a die. This quality 
of construction will satisfy a perfection- 
ist! Insulators have a triple moisture 
harrier to insure top performance. rain 
or shine. Every COLORTRON is GOLD 
ANODIZED the WINEGARD way for the 
best looking, most corrosion -proof and 
permanent Cold finish known for alumi- 
num. 

POWERFUL ELECTRONIC ANTENNA - 
Because the COLORTRON and the Nu- 
\ISTOR amplifier were designed to match 
each other perfectly, electronically and 
mechanically, together they make the 
most efficient electronic TV antenna _vet 

devised . 

MODEL C-44 

GOLIE ANODIZED $64.95 

MODEL C-43 

GOLD ANODIZED $51.90 

MODEL C-42 

GOLD ANODIZED $34.95 

MODEL C-41 

GOLD ANODIZED $24.95 



WINEGA PD 
COLO RTR on 

USES 2 LONG LIFE NUVISTORS 

STRONG SIGNALS CAN'T OVERLOAD IT 

COMPLETELY WEATHER -SEALED 

ANTENNA and COLORTRON AMPLIFIER 
REVOLUTIONARY-Now a revolutionary 
new circuit, using two NIIVISTORS en- 
ables the \VINInt:ARD COLORTRON ampli- 
fier to overcome the limitations of other 
antenna amplifiers. For instance, oscilla- 
tions. strong signal overloading and cross 
modulation picture interference are not 
problems with a COLORTRON AMPLIFIER 
because it will take up to 400,000 micro- 
volts of signal input, 20 times more 
signal than other antenna amplifiers. 
You can use it to amplify creak signals 
from far -away stations even though you 
have strong local signals from 7V and 
Fí11 stations. The COLORTRON NUVISTOR 
Amplifier is the only antenna amplifier 
that can du this.' 

"LIFESAVER" CIRCUIT GIVES NUVISTORS 
4 TIMES THE LIFE OF ORDINARY TUBES- 
A special "LIFESAVER" circuit has been 
designed to give the rugged LONG LIFE 
NUVISTORS an operating life many times 

AMPLIFIER WORKS 
ON ANY ANTENNA. 

SPECIALLY DESIGNED 
AMPLIFIER CLAMP SNAPS 
ON COLORTRON AN- 
TENNA IN SECONDS. 

that of tubes, and superior to transistors 
in similar use. The COLORTRON Nu- 
VISTORS will operate perfectly for years. 

PERFECT COLOR TV AMPLIFIER-The 
COLORTRON amplifier has what it takes 
to give Cr.i:\N. CLEAR COLOR PICTURES. 
sharp and bright without smear. On weak 
signals, it will effectively reduce snow 
and interference, often making the dif- 
ference between a very good picture and 
a poor one. It has an ultra low noise 
circuit ... high amplification ... flat fre- 
quency response ...accurate impedance 
match (VSWR 1.5 to I or better. input 
and ou'put) ... and no phase distortion. 
You can he confident it will imprt ve 
color and black and white TV reception 
in any location. This amplifier is so 
powerful, it can easily drive ti sets at 
once with gain to spare! 

WEATHER -SEALED POLYSTYRENE CASE 
...CORROSION-PROOF-The COLORTRON 

.111 u. 
CAI 

. 
UNRETOUCHED PHOTO 
OF AMPLIFIER GAIN 
CURVE-FLAT RESPONSE 
ALL CHANNELS. 

COLORTRON 
POWER UNIT WITH 

BUILT-IN 2 SET 

COUPLER. 

NuvISTOR amplifier is completely 
weather -sealed! Nothing is exposed to 
corrode and cause trouble-even the ter- 
minals are protected. A rubber hoot over 
the twin -lead keeps moisture out. A 
built-in heat sink controls temperature 
of NUVISTORS. Everything possible has 
been done to eliminate maintenance 
problems. It comes complete with an all 
AC power supply with built-in 2 set 
coupler. ( Mod. No. AN -220. $39.95). The 
COLORTRON amplifier will give trouble - 
free performance for years. Install it 
and forget it! 

OTHER ANTENNA AMPLIFIERS 
FOR TV -2 Transistor (Mod. No. AT -220, 539.95) 

also ovoilable. Will tole up to 80,000 micro- 
volts of signal input without overload. This is 3 
times the input of other transistor antenna amp- 
lifiers. 

FOR FM-Super sensitive 2 Nuvistor, 200,000 
Microvolts Input -539.95. 

Write for information. 

Write for technical bulletins 

tflnegard 
ANTENNA SYSTEMS 

3019.9 KIRKWOOD BURLINGTON, IOWA 
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NEW PRODUCTS 

25.00 ohms. an output level topen cir- 
cuit) of 18 niv/10 dynes "cm' and dimen- 
sions of 4 a 21-I x !34 in. The com- 
panion model 61HF has similar specs 
except for a frequency response of 70- 
14,000 cps. Univcrsfty Loudspeakers. In.-. 

SWEEPING OSCILLATOR 208 
The "Rada -Sweep 386 -AR." a new 

sweeping oscillator designed for the - 

rapid alignment of a -m and f -m radios. 

F 

. f. 

X.Y. fear 2 
gir 

ISti..:... all ' 4_Gt7dE 

features 21) pulse -type. crystal controlled 
markers accurate to + ((.05'4 and has 
an output of 0.2 V rms into 50 ohms. 

0.5 dh oser the widest sweep width. 
Center frequencies of 455 kc. 1.1 Mc. 
10.7 Mc. and 98 Mc are provided. At- 
tenuation is by additive switchable steps 
of 20 db, 10 db, 6 db. and 3 dh. with 

gib 

/ I. I. t. h.. . . ...a.nbeaye......:...,. 

WR 

FORITE 
l tITERgTuR 

LLOBEI 
lccreoNicS 

THE GLOBE STAR IS A PRODUCT OF CC ELECTRONICS CO. 
DIVISION OF TEXTRON ELECTRONICS, INC. 
400 SO. WYMAN ST., ROCdFORD, ILL., USA 

THE ALL NEW 

GLOBE STAR 

Citizens Band 

TRANSCEIVER 

Vacationers, Sportsmen, 
Businessmen, Installation 
Engineers, Contractors, Farm- 
ers, Railroaders. Maintenance 
Men. Civil Defense Workers, 
Scientists, Doctors, Coaches, 
Housewives . . . on the job or 
just for fun . they all count 
on the Globe STAR for great. 
est range, for crystal clear 
reception, for maintenance 
free operation. 
In your car, your boat, your 
home, down at the office . . . 

you bet . . . the STAR per- 
forms anyplace. Anyone can 
use it simply by applying to 
the FCC for a free licence. No 
examination is necessary and 
you'll find an application 
packed with every unit. 
Nothing else to buy. The 
Globe Star is ready to go right 
from the carton. 

See your local 
CH Distributor 
or write: 

GI.OBE STAR: Dept. 14 
400 So. Wyman Street 
Rockford. Illinois 

Use this handy coupon to get the 
complete STAR Story with specifications. 
FREE. 

NAME 

ADDRESS 

CITY, STATE 
Dept. 14 

I'm considering using a STAR for: 

- - for more details circle 37 on post card 

a variable of 3 db. Sweep varies from 
6(1 kc to 24 Mc. Kay Electric Co. 

LINE ADAPTER 209 
The dual adapter 5 -way binding posts 

reportedly facilitate making line voltage 
connections directly from output re- 

ceptacles to binding posts for use where 
quick. safe connections must he made 
to equipment lacking a parallel -blade 
plug and cord assembly. Connections 
can he made by (I) plug-in standard 
banana plug. (2) clip -lead to the shafts. 
(3) hook-up wire (up to No. 12) clamped 
through center holes. (-I) wires looped 
around shafts and clamped and (5) 
clamped spade lug connections. Rated 
for 15 amp. 125 v. the units feature 
gold-plated brass parts for stable elec- 
trical contact and resistance to cor- 
rosion. The Superior Electric Co. 

TERMINALS 210 
A line of insulated solderless terminals 

and connectors in wire ranges #8 and 
76 involves over 100 items, including 

kkjill HIGH GAIN ANTINNAS 
CONTROLLED RADIATION 

%Merle le boomed F%word Foy horizon 
for optimum rayonee. 

Mounting Structure Dees Not Affect 
Radiation Pattern 

"TEAM-MATES" 
TG -5-5 044-17o 'n.) TG -2-R 

$74.25 Net 
3 ELEMENTS 
Fixed Station 
3X Power of 

80.2. 12 

$18.00 Net 
Half Wave 

Element 
Maximum 

Possible Gain 
Although independent ase of the 
TG -S -S and TG -2-R give oAtoe- 
ing performance, their combined 
vie o "TeamMates" produce 
the ultimate in gain and .111. 
ciente. The engineered compote 
ible characteristics of pate 
vertical polarisation and 
'notched feed points, with 
the elimination of horieon- 
tol poloricotion, make the 
"Team -Mare," leaders in 
the field of communication 

Gain Figure,, Radiation Pot - 
and Catalogs Listing 

All Models are Available 

EASY TO INSTALL 

no need to remove upholder'! 

-- 
Mounts born nut 
Side by insertion 
th1 ongh t/e" holy. 

hlrsuntc flat: only 
gises inailte 
rr.ot. 

y5 

SRI YOUR DISnau(oroR WRlu GUA mna 

¡ 
f 1t/tii'114if 
Ill n.,ele St., M.,M,ler, N N. 
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282001 

Front panel mount Micro - 
fuse holder (with the hexa- 
gon nut rear of panel). 
Rugged aluminum body and 
knurled cap; both can be 
anodized in color. Fungus 
and shock resistant. Seal- 
ing "0" rings in cap and 
on body. "Eye" type termi- 
nals specially designed for 
easy soldering. 

J 

282002 

Rear panel mount Micro - 

fuse holder (with the rounc 
nut mounted from front o= 

panel). Rugged aluminum 
body and knurled cap; both 
can be anodized in color. 
Fungus and shock resistant. 
Sealing "0" rings in caa 
and on body. "Eye" type 
terminals specially designed 
for easy soldering. 

ol 

281002 

Front panel momt Micro - 
fuse holder (with the hexa- 
gon nut rear of panel). 
Molded from high strength, 
high dielectric material. 
Knurled cap for easy grip, 
with skirt for positive "0" 
ring seal. Rugged "Eye" 
type plated brass terminals 
separated by mc.lded barrier 
to provide complete insu- 
lation. 

281000 Series 

Indicating Microfuse holder 
-when the fuse blows indi- 
cating bulb glows. Knob 
molded from transparent 
mater al with serrations for 
easy E ripping. Skirt of knob 
for positive "0" ring seal. 
Body from high strength, 
high dielectric material. 
Indic rting holders available 
in wide voltage ranges from 
254 b 125 volts. 

(SUB -MINIATURE) 

PRODUCTS 

SHOWN 

ACTUAL - 

SIZE - 

Microfuses achieve low fuse resistance values with high reliability in ultra -fast blowing 
characteristics. Microfuses can be hermetically sealed, suitable for potting applica 
tions. Glass enclosed visible filament. Microfuses available in 1/500 through 5 amps 
at 125 V. Short circuit interrupting capacity 125 V-10,000 amps DC. 

Des Plaines, Illinois 
- - - for more details circle 53 on post card 



NEW PRODUCTS 

TELEPROMPTER 

AMPHICON 190 ' 
TV PROTECTOR u' 

.,,,,,4c. 

amT 

the first large screen TV projector 
designed, engineered, and priced to 
capture the custom installation market. 

Sell, install and service the Amphicon 
190 TV Projector. It operates as safely 
and simply as any home TV set and sells 
for less than half the cost of other TV 

projectors. This lightweight (under 70 
lbs.), portable unit, may be ceiling 
mounted. It will project (front screen or 
rear) a brilliant picture 3' by 4' or up to 
12 feet wide -and its miniaturized re- 

mote control panel permits operation up 

to 50 feet from unit. 
Most of your commercial sound cus- 

tomers are good prospects for the 
Amphicon 190. In schools and colleges, 
classroom and lecture halls, in custom 
home building and modernization and in 
hotels, motor inns, restaurants, there's a 

need and demand for the 190. An excit- 
ing advertising and publicity campaign 
will be telling your customers about the 
advantages of Amphicon 190 televiewing. 
Local distribution is now being estab- 
lished. Why not get the full picture now? 
Write to: Dept. ET -9. 

TELEPROMPTER 
CORPORATION 

50 West 44th Street, New York 36, N. Y. 
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elongated ring terminals for tight clear- 
ance as well as regular ring tongue 
terminals. butt: and parallel connectors. 
The insulating sleeve. made of tough 
rigid plastic is permanently attached to 
the barrel of the terminal. The sleeve 
supports the wire insulation for increased 
resistance to vibration by preventing the 
wire from flexing at the point of crimp. 
Waldom Electronics. Inc. 

CB TRANSCEIVER 211 
'I he "Globe Star" employs one triple 

purpose tube. three dual purpose tube, 
siN single purpose tubes and four silicon 

i: N 

411_ 
' 41151 _ e --+- , 

_ 

1 ' 

rectifiers. This special feature report- 
edly provides a "reserve power" capa- 
bility that means longer life and greater 
reliability. Crystal tolerance is 0.005rí 
Full a -n1 modulation with adjustable 
squelch for quieter operation is provided. 
Adaptable to 5 channels, the "Star" is 
delivered co nplete. ready to operate 
with one set of crystals. Net price is 
$159.95. GC Electronics Co. 

SOLDERING TIP 212 
An iron clad, tapered screwdriver. the 

"Mini -Tip" thread -on soldering tip 
6481. is designed for pin, tube socket 

and connector soldering work. The tip 
is 24K gold-plated for easier tinning and 
better alloying. The tip may he threaded 
onto any one of three "Imperial" long - 
life heat cartridges with fingertip ease. 
Available wattages and tip temperatures 
are 25 w(690 ),30w(75(1 ) and 40 w 
1861)' I. Ungar Electric 'I ools. 

Send for NEW 
FREE CATALOG X962 

with oscillator 
circuits 

to 

Citizen Band Class "D" Crystals 
CITIZEN BAND CLASS "0" CRYSTALS 

3rd overtone - .005% tolerance - to 
meet all FCC requirements Hermetically 
sealed IIC6/4.1 holders. pin spacing. 
.050 pins. (Add 15c per crystal for .093 
pins). 

All 23 channels in stock. 26.965, 26.975, 
26.985, 27.005, 27.015, 27.025, 27.035, 27.055, 
27.065, 27.075, 27.085, 27.105, 27.115, 27.125, 
27.135, 27.155, 27.165, 27.175, 27.185, 27.205, 
27.215, 27.225, 27.255 
Matched crystal sets for ALL CB units (Specify equip 
ment make and model numbers) $5.90 per set 

5295 

CRYSTALS IN HC6 U HOLDERS 

SEALED OVERTONE 

.486 pin spacing -.050 diameter - .005% tolerance 
15 to 30 MC .. _..._._ $3.85 ea. 
30 to 45 MC. S4.10 ea. 
45 to 60 MC ..._-_- $4.50 ea. 

FUNDAMENTAL FREQUENCY SEALED 

From 1400 KC to 2000 KC 
.005% tolerance _ $5.00 ea. 
From 2000 KC to 10,000 KC, 
any frequency, .005% tolerance ______ $3.50 ea. 

RADIO CONTROL 

Specify frequency. .05 pins spaced th" 
.(Add )5c for .093 pins) $2.95 ea. 

o 

744 KC 

TLXaS CñYsratS 
4vla ® Nort 
lu. sw 

QUARTZ CRYSTALS 

FOR EVERY SERVICE 
All crystals made from Grade 
A imported quartz -ground 

and etched to exact frequencies. 
Unconditionally guaranteed! 
Supplied 
FT -243 holder. MC.7 holder. 
Pin spacing 1,4" Pin spacing %- 

Pin diameter .093 Pin diameter .125 

CRIA/AR holder. FT.171 holder. 
Pin pPacing tt4 Pin spacing 31" 

Pin diameter .125 Banana pins 

MADE TO ORDER CRYSTALS . . . Specify holder rented 
1001 KC to 1600 KC: .005% tolerance ...._ 34.50 en. 
1601 KC to 2500 KC: .005 % tolerance .... ........ 32.75 ea. 
2501 SC to 9000 KC: .005% tolerance .. . __ .. 32.50 ea. 
9001 KC to 11,000 KC: .005% tolerance ._..._.... .._... 33.00 ea. 

Amateur, Novice, Technician Band Crystals 

.01% Tolerance . . . $1.50 ea. - 80 meters (3701- 
3749 KC) 40 meters (7152-7198 KC), 15 meters 
(7034-7082 KC), 6 meters (8335.8650 KC) within 1 KC 
FT -241 Lattice Crystals in all frequencies from 370 KC 
to 540 KC (all except 455 KC and 500 KC) .... S0c ea. 
Pin spacing 1/2" Pin diameter .093 
Matched pairs - 15 cycles $2.50 per pair 
200 KC Crystals $2.00 ea. 
455 KC Crystals $1.25 ea. 
500 KC Crystals . . . . ... . . . . $1.25 ea. 
100 KC Frequency Standard Crystals in 
HC6/U holders . . . . ..... .. $4.50 ea. 
Socket for FT -243 Crystal ... ...... . . 15c ea. 
Dual Socket for FT -243 Crystals .. . 15c ea. 
Sockets for MC -7 and FT -171 Crystals 25c ea. 
Cercmic Socket for HC6/U Crystals 20c ea. 

ENGINEERING SAMPLES and small quantities for prototypes 
now made at ether Chicago or Fort (dyers plants with 24 hour 
service. IN ('lllt'AGO. PHONE GLadatone 3.3555 

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals. 
order direct and send us hu name. 

TERMS: All items subject to prior sole and change of price 
without notice. All crystal orders must be accompanied by check. 
money order or cash with payment in full. 

RUSH YOUR ORDER NOW TO 

t+TEXAS CRYSTALS. 
Dis. al Whitehall Electronics Corp. 

11110 Crystal Drive, Fort Myers. Florida Dept. l'-9 
Phone \Y'1: 1-2!Ol 

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 

- - for more details circle 78 on post card 
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TRANSISTOR 
RADIO LINE 

f' 

PLEASURE -STYLING AT BETTER THAN COMPETITIVE PRICES 
Here are some highlights which make the IiT Transistor Radio Package more than just another 
transistor radio line Coast -to -coast service centers stocked with original parts Recognized 
and accepted ITT prestige label on a quality product Dealer -oriented sales program backed by 
national advertising and merchandising Better than competitive pricing 90 -day warranty on 
all material National network of warehouses Sold through ITT franchised electronic distributors. 

You can increase your radio department profits with ITT's complete line - ranging from the rugged 
AM/FM portable to the petite wrist strap model. See them at an ITT franchised electronic distribu- 
tor or write direct. 
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TT 
DISTRIBUTOR PRODUCTS DIVISION 
a'I- 5' .4..It.tolntit5. 't t GRAPH CORPORMiO11 

P 0 BOX 9e, LODI. NEW JERSEY 
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AIR 
. 
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PRODUCTS 
FOR - 

MODERN 
LIVING 

AIR 
PLUG-IN TYPE 

PORTABLE 

INVERTERS' 
A.C. Household Electricity MODELS 
Anywhere . In your 6-RMF (6 volts) 60 to 80 
own car, boat or plane watts. Shipping weight 12 
Operates Standard A.C. lbs. DEALER NET 

Record Players PRICE 533.00 
Dictating Machines 12TRME (12 volts) 90 to Small Radios 125 watts. Shipping weight 
Electric Shavers 12 lbs. DEALER NET 

Heating Pads, etc. PRICE. . 533.00 
Additional Models Available 

"A" Battery 

ELIMINATOR 
For Demonstrating and 

Testing Auto Radios- 
TRANSISTOR or VIBRATOR 

OPERATED! 
Designed for testing D.C. 
Electrical Apparatus on Reg- 
ular A.C. Lines-Equipped 
with FullWave Dry Disc - 
Type Rectifier, assuring 
noiseless, interference -free 
operation and extreme long 
life and reliability. 

MAY ALSO BE USED AS A BATTERY CHARGER 
MODEL 610C-ELIF ... 6 volts at 10 amps. or 12 volts 
at 6 amps. Shipping weight 22 lbs. 

DEALER NET PRICE 549.95 
MODEL 620C-ELIT ... 6 volts at 20 amps. or 12 volts at 
10 amps. Shipping weight 33 lbs. 

DEALER NET PRICE $66.95 

AUTO -RADIO 

VIBRATORS 
By every test ATR Auto. 
Radio Vibrators are best! 

and feature Ceramic 
Stack Spacers, Instant Start- 
ing, Large Oversized Tungsten 
Contacts, Perforated Reed, 
plus Highest Precision Con- 
struction and Workmanship and 
Quiet Operation! 

There is n ATR VIBRATOR for 
every make of ear! 

Ask your distributor for ATR's Low Priced type 1400, 
6 volt 4 -prong Vibrator; and 1843, 12 volt 3.prong: or 
1840, 12 volt 4 -prong Vibrator. THE WORLD'S FINEST! 

AIR 
UNIVERSAL 

KARADIO 
MODEL 600 SERIES 

Easily installed in -dash or 
under -dash. Amplifier pow. 
er-supply chassis may be 
separated from tuner chassis 

for instairtion flexibility and easy servicing. Utilizes 6 - 

tube super heterodyne circuit (2 dual-purpose tubes) with 
8 -tube performance . . . pulls in those distant stations 
with good tone and volume. Supplied with separate 5" 
x 7" speaker which is installed in original automobile 
speaker compartment for high fidelity performance. Neu- 
tral gray -tan baked enamel finish. Over-all size 4" deep 

61/2" wide a 2" high. Tuner Chassis; with Amplifier 
Chassis, 23/8'r deep x 61/2" wide x 37/e" high. Shipping 
weight 7 lbs. WILL OUTPERFORM MOST SETSI 
Model 612-12 volt De der Net Price 531.96 
Model 606- 6 volt Dealer Net Price _ 531.96 

Airplane Style Overhead 
Mounting under Cab Root 

ATR 

NO PRINTED 
CIRCUITRY 

TRUCK Illy .=+_`Y 
KARADIO 
Excellent Tone, 
Volume. and Sensitivity! 
Compact, yet powerful. Fits 
all trucks, station wagons, ' - - -- - 
most cars and boats. Just drill a va inch hole in root and 
suspend the onep;ece unit (aerial, chassis and speaker) 
In minutes. Watertight mounting assembly holds anten 
na upright. Yoke -type bracket lets you tilt radio to 
any angle. 

Extra -sensitive radio has 6 tubes (2 double -purpose), 
over -size Alnico 5 PM speaker for full, rich tone. Big, 
easy -to -read illuminated dial. Fingertip tuning control. 
Volume and tone controls. 33.in. stainless steel antenna. 
Neutral gray -tan enameled metal cabinet, 7 x 611 x 4 in. 
high over-all. Shipping weight 101/2 lbs. 
Model TR-1279-12 A for 12V Dealer Net Price $41.96 
Model TR-1279- 6A for 6V Dealer Net Price $41.96 

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR 
WRITE'FACTORY FOR FREE LITERATURE... 

ATR ELECTRONICS, I.NC. 
Formerly. American Television 6 Rodio Co. 

Quality Products Stone 1031 . 

ST. PAUL 1. MINNESOTA-U.S.A. 

- - - for more details circle 15 on post card 

NEWS 
OF THE INDUSTRY 

Sylvania 11 

Electronics Corp 
announces the ap 
pointment of Wes- 
ley' B. N right as 

district sales man- 
ager. Washington. 
I). C. Nit-. Wright 
succeeds Kenneth 
W. Connor who 
was recently named 
vice president- 

Wright National Sales for 
the marketing subsidiary. Mr. Wright 
will he responsible for the sale of tele- 
vision. radio. and stereophonic high 
fidelity sets in the District of Columbia 
and portions of Maryland. Delaware. 
and Pennsylvania. 

Jerrold Electronics Corp. reports the 

highest sales and earnings in the com- 
pany's 14 -year history. The diversified 
electronics corporation showed a 137 

percent increase in earnings on 51 per- 
cent higher sales for the fiscal year ended 
Feb. 28. 1962. 

Laboratory For Electronics, Inc., dedi- 
cates its new Western Regional Head- 
quarters. 1 he modern one-story building 
will house the first West Coast manu- 
facturing operation and a sales office for 
the Boston -based firm's Automatic Sig- 
nal Div.. in addition to sales offices for 
the company's Eastern Industries. LI E 

Electronics and Tracerlab divisions. 

Aerovox, New Bedford Div., appoints 
Harold Lipschultz as manager of manu- 
facturing engineering. Mr. Lipschultz 
brings to the division a considerable 
background in the field of capacitor 
nt anu tact uring. 

Amerdyne, Inc., National Sales Div.. 
for cathode ray tubes and other elec- 
tronic products. names Academy Market- 
ing Corp. to conduct an extended ad- 
vertising. merchanising and public re- 
lations program. The program. will in- 
clude establishment of Amerdyne TV 
Servicemen's Awards as an annual recog- 
nition of the fine work being done by 
America's TV service men and their 
organizations. 

Littelfuse. Inc.. manufacturer of fuses. 
circuit breakers and associated electronic 
components. acquires 14.1 acres of land 
for the building of a new 100.000 sq. ft. 
plant and future expansion. The initial 
planned expansion is expected to he the 
construction of a modern. one-story. 
brick 100,(111( sq. ft. plant. It will house 
Littelfuse manufacturing, sales. office. 
engineering and research facilities. The 
firm's present facilities at 1865 \liner 
Street in Des Plaines will be moved upon 
the completion of the new building. it 
was reported. 

Blonder= Tongue Laboratories. Inc., 
chooses Richard Helhoski as director of 
marketing. Mr. Helhoski's past ex- 
perience includes Magnavox Co.. where 
he directed the contract sales div. and 
RCA. 

7 
Helhoski Brandt 

Erie Resistor Corp., names Alfred and 
Erika Kaspaul, well-known scientists in 
solid state physics and space technology. 
as senior research fellow. and scientific 
specialist. respectively. Mrs. Kaspaul will 
work closely with her famous husband 
in the firm's research and development 
program. 

Jerrold Corp. is the new name ap- 
proved by stockholders of Jerrold Elec- 
tronics Corp. at the annual meeting. 
According to Sidney Harman, company 
president, the nelk plan of organization 
more fully reflects the diversified char- 
acter of the company which. during the 
past year. has engaged in a major acquisi- 
tion and diversification program. 

5 
CORES 

WETS - MELTS 

FASTER FASTER 

Solders Better 

5-COREkowis U SOLDER 

FINESt f 
Multicore Sales Corp. - Port Washington, -NY. 

- b 
For information, write Department MMSS2 
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CIAIIOSTAT 

distributor counterman-fountainhead 

of information, aids to servicing, new products. At his fingertips is a wealth of information on the latest 

replacement parts, cross references to currently available components and older equipment. Ask your 

counterman-he'll steer you right every time. 

CLAROSTAT SERVICE COMPONENTS Your counterman knows the completeness of the 

Clarostat line of potentiometers and resistors. Clarostat keeps him fully informed of all new Clarostat 

products, as well as where they go. With your counterman and Clarostat you're on the winning team of 

successful servicing... 

SEPTEMBER 1962 

C > 

DISTRIBUTOR SALES DIVISION 
IAC 

CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE 
- for more details circle 25 on post card 
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Exact Replacements 
for Original T.V. r. Equipment 

Cat. No. Use O.E.M. Part No. 

Allntiral 
1471-A Sound Take -Off 
1472-A Sound Take -Off 
6332 Horiz. Osc. 

728185-2 
72C132-19 
94C17-4 

Crosley 
7101 2nd Sound I.F. 157856-1 

7103 -DE 
7104 -DE 

Dumont 
Discriminator 
Sound I.F. 

20004441 
20004511 

6339-E 
6340-E 
7112-E 

Emerson 
Width 
Horiz. Osc. 
4.5 Mc. Disc. 

708275 
716102 
708276 

General Electric anti Hotpoint 
6206 -PC 
6207 -PC 
6208 -PC 
6209-G1 
6334-G 
6335-G 

TV Ratio Det. RTD-026 (WT56X38) 
TV Ratio Det. RTD-025 (WT56X37) 
TV Ratio Det. RTD-020 
TV Ratio Det. RTD-024 (WT 56X36) 
Horiz. Phase RLI-365 
Horiz. Osc. WT36X402 

1482 IFT 

7101 

Ilallicrafter 
Sound I.F. and Trap 
2nd Sound I.F. 

5181996 
51A1859 

7111-M 
%Itnstz 

4.5 Mc. Disc. LO -0076 

6209-P1 
6209-P2 
6209-P3 
7102-P 

I'hilc° 
TV Disc. 32-4721 
TV Disc. 32-4689-1, 2 

TV Disc. 32-4735-1, 2 

4.5 Mc. I.F. and Trap 32-4688-10 

1483 IF 

1484 RD 

1485 RD 

1486 RD 
1487 RD 

1488 RD 

1489 RD 

6333 
6336-R 

R.C.A. 
Sound I.F. 

Sound Ratio Detector 
Sound Ratio Detector 
Sound Ratio Detector 
Sound Ratio Detector 
Sound Ratio Detector 
Sound Ratio Detector 
Horiz. Osc. 
Horiz. Osc. and Sync. 

76437 
102692 
102644 
102253 
100364 
79141 
101219 
103103 
107284 

M'estinthonse 
6204-W3 TV I.F. V12128-1, 2, 3 

Available 
through your local distributor 

J. W. MILLER CO. 
5917_S. Main St. 

Los Angeles 3, Calif. 

REPS AND 

DISTRIBUTORS 

Jerrold Electronics Corp., names 
Delta Sales, Inc., of Indianapolis. as 
"Rep of the Year." In making the award, 
a company official cited Deltas "ex- 
tremely substantial sales achievement." 
The award is presented annually to the 
representative with the most outstanding 
sales record for the year. 

Alpha Wire Corp., honors three sales 
representative organizations and two in- 
dividual salesmen with bronze plaques. 
The award for top representative sales 
organization was presented to Gerber 
Sales Co.. Inc., Brookline, Mass. A 
company achievement award was pre- 
sented to L. H. Josefson and Associates, 
St. Paul, Minn. Neal Bear Corp., West 
Richfield. Ohio. received an award in 
recognition of the company's sales in- 
crease. Two alpha reps. Tom Bell. of 
Beil and y)hitaker, Reading. I'a.. and 
Hossard Bear, of the Neal Bear Corp.. 
received individual achievement awards. 

Olyntipic Radio & Television Div of 
Lear Siegler. Inc. names Radio & TV 
Distributing South Bend. Ind. and .1. E. 
McMurray Distributing Co.. Grand Rap- 
ids. Ntich. as distributors. Radio & TV 
Distributing will cover Indiana and south- 
ern Michigan. while NtcNIurray will han- 
dle western Michigan. 

Radio Corp. of America announces the 
appointment of Functional Communica- 
tions Co., Chicago. III., as an authorized 
RCA Engineered Sound Distributor. 
Functional Communications has moved 
its general offices from 222 N. Michigan 
Ave.. to 1945 N. Sheffield Ave.. Chi- 
cago 14. III. 

Semitronics Corp. announces six new 
sales representatives. Keene Sales Co., 
Boston will cover the New England area: 
B. Bernard Halpern & Associates. N. 
Miami Beach kill cover the state of 
Florida: and Cox Sales Co.. Salt Lake 
City has been appointed representative 
for the Rocky Mountain area. The Pacif- 
ic Northwest area has been assigned to 
W. K. Wood. Seattle. Haskell Associates, 
Oak Park. III., will represent Semitron 
in the Chicago area and 1.. R. \lasses Co 
Greenwood. Miss.. has been assigned 
the southeastern area. with the exception 
of North and South Carolina and Florida. 

TelePrompTer Corp. names Pacific 
Audio Sales, Inc, Los Angeles. as South- 
ern California sales rep for its weathers 
Industries div. 

I'hileo Corp., Consumer Products Div. 
is revising its factory field sales force to 
better service its national distributor and 
dealer organization. Under the new 
program there will he six regional offices 
with district representatives covering 
laundry. home appliances and electronic 
consumer products. In some areas the 
product lines will be handled separately 

while in others laundry and home ap- 
pliances will he a combined assignment. 
According to a company spokes.na.i. 
"the main function of the district rep- 
resentatives will he to greatly increase 
product sales training at both distributor 
and dealer levels. - 

L. P. Henamtan Co.. is a new manu- 
facturers' firm according to an announce- 
ment made by L. Porter Hermitian. The 
Minneapolis rep will specialize in elec- 
trical and electronic products to be sold 
through electronic distributors in the 
states of Minnesota. North Dakota. 
South Dakota and Western Wisconsin. 

Bendix Corp. announces the appoint- 
ment of James I'. Buckley as western 
corporate representative. Buckley who 
will be responsible for coordinating all 
sales activities of the various divisions of 
the corporation in the Western area, will 
headquarter at the West Coast offices 
at 117 E. Providencia. Burbank, Calif. 

British Industries Corp. announces the 
appointment of Harrison J. Blind and 
Associates. 1705 DeSoto Lane. Indian- 
apolis. as its representative in Kentucky 
and Indiana. 

TRANSFORMERS 

Continued from page 25 

er which provides the required cur- 
rent without overload from the sec- 
ondary with the lowest current rat- 
ing. One other point: The winding 
leads must he properly polarized. If 
either winding is reversed, net volt- 
age will remain at 12.6. Reversing 
the primary will have no effect on 
the voltage except to reverse the 
polarity. 

The same transformer can he 

used to supply higher current to 

Fig. 4-A 12 y lamp is used to determine 
polarity of winding leads (see text). 

load at the original 6.3 y rating by 
connecting the transformer second- 
aries in parallel, as shown in Fig. 
311. Here the polarity is extremely 
important and a wrong connection 
will result in a dead short on both 
windings. Use a scope to check for 
similar polarities or employ a simple 
shortcut with a 12 v lamp as illus- 
trated in Fig. 4. If the lamp lights 
normally, reverse the leads of one 
winding. If it doesn't light at all, 
remove the lamp and tie the two 
leads together. 
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Where you gonna get it? 

From the distributor that stocks the "exact replace- 
ment" line? Too bad. Chances are 8 to 1 he can't 
fill your order. (This really shouldn't surprise you. 

There are more than 10,000 different values of 

electrolytics used in electronic equipment today. 

How can any line of 1600 exact ratings possibly 
include the exact replacement every time?) 

Or maybe you hope to get it from the distributor 
who stocks the "service -designed 300." Pity. By 

the manufacturer's own admission, you'll be out of 

luck 3 times out of 10. You then have to "double 
up" (assuming you have the space, the time, the 
patience and the customer's consent) or you high- 
tail it to another distributor who has the right value 
(made by somebody else, probably us). 

Smart technicians get their electrolytics from their 
Cornell-Dubilier distributor. Even though CDE 

SEPTEMBER 1962 

manufactures and stocks well over 1,000 different 
standard values, CDE distributors, by stocking only 
425 Preferred units, have a replacement for you 

every time you call. Each and every CDE Preferred 
unit conforms to EIA Standard RS -154 (revised) for 
electrolytic capacitors, so you know they're right. 

Next time you need an electrolytic, check your copy 
of the CDE Service Selector Catalog. Pick out the 
Preferred unit you need (they're starred in the 
listings). Call your CDE distributor. He'll have it for 
you! And ask him for a copy of "Truth of the 
Matter," Cornell-Dubilier's bulletin on electrolytic 
capacitors. 
CORNELL.DUaILIER ELECTRONICS,DIV. OF FEDERAL PACIFIC, 50 PARIS ST., NEWARK 1, N. J. 

cbÉ N - 

f CORDUBILIEREII 

the only Company that makes them all 
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NEWEST RCA 

SENIOR VOLTOHMYST® 
NOW AVAILABLE AS A KIT FOR ONLY $57.95' 
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NEW! 
0.5 -volt full-scale DC 
range for more accu- 
rate measurements of 
low voltages used in 
transistor circuits. 

: ,, r 
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SAVE MONEY with this kit version 
of the RCA WV -98C, the newest im- 
proved model of the popular RCA 
SENIOR VOLTOHMYST. Even with 
its added features for extra versa- 
tility, this new kit still costs less than 
prior models. 

This rugged precision instrument 
measures AC voltages (0.2 to 4200 
volts peak -to -peak and 0.1 to 1500 
volts rms); DC voltages (0.005 to 1500 

EXTRA! 
Pre -assembled, factory 
tested probe (VIG-299D) is 
included with every kit. 

volts DC); and resistances (0.2 ohms 
to 1000 megohrns). Accurate to 
± 3% full-scale on both AC and DC 
(± 5% on the 1.5 and 5 -volt AC 
ranges). Less than 1% tracking error. 

Scales are separately color -coded 
to differentiate peak -to -peak and rms 
voltage readings. Its big meter, 61/2 

inches wide-electronically protected 
against burnout-is one of the most 
readable ever designed into a VTVM. 

RCA WV -98C 

$5795* KIT 

I $7950* 
WIRED 

For more information, ask your Authorized RCA Test Equipment Distributor. 

User Price (Optional; RCA ELECTRON TUBE DIVISION. HARRISON. N. J. 

THE MOST TRUSTED NAME IN ELECTRONICS 

A transformer arrangement of 
this type may be needed to supply 
additional current whenever a 
chanv_eover is made from a single - 
ended audio stage to a push-pull 
stage, or when converting from 
monophonic to stereo. 

Adjusting A -C Inputs 

It sometimes becomes necessary 
to drop or boost ordinary a -c supply 
lines on TV, radio or Hi -Fi equip- 
ment. Of course. expensive auto or 
variable transformers can he used. 
And the power company can be 
induced to install a new line trans- 
former at considerable expense. In 
most cases a much less expensive 
solution is possible. 

As shown in Fig. SA, an ordinary 
inexpensive filament transformer is 

placed across the a -c line with pri- 
mary and secondary connected se- 
ries aiding to boost the voltage. As 
shown in Fig. 5B, the same trans- 
former can he connected series 
hawking to reduce the voltage. Note 
that one of the a -c line leads is also 
connected to one side of the low 
voltage winding. The connections 
shown in SA will boost the input 6.3 
v while reversing either winding 
(Fig. 5B) will reduce the supply 6.3 
v. 

If the transformer's secondary is 

center tapped, a choice of 5 differ- 
ent voltages is available: 6.3 y below 
line voltage. 3.15 y below, exact line 
voltage. 3.15 y above line voltage. 
and 6.3 v above. The only require - 

O 
123 V 

1 

Fig. 5 (A)-The primary and secondary of an 

inexpensive filament transformer is connected 
series -aiding across power input to boost 
voltage. (B)-Series-opposing circuit reduces 
voltage. 
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with 25 to 50 MC. Industrial 
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THE "MESSENGER 202" DELIVERS THE PEP AND 
PERFORMANCE NEEDED FOR SOLID COMMUNICA- 
TIONS-COMPLETE DEALER AID PROGRAM PUTS YOU 
INTO THIS PROFITABLE FIELD OVERNIGHT! 
The "Messenger 202" sells for less than $200.00-is priced within 
easy reach of any business! A complete 10 -tube (including rectifier) 
crystal -controlled AM transceiver, the "202" is F.C.C. type accepted 
for use in the Industrial, Public Safety, and Land Transportation 
service. The "202" practically sells itself when you point out the 
savings that almost any business or municipal organization can 
make with this top performing, low cost industrial equipment! 
Highly selective and sensitive superheterodyne receiver, built-in 
"Squelch," and AVC, ANL circuits. Designed for easy operation- 
fast, smooth installation-and simplified maintenance. Available 
nationally from E. F. Johnson Company distributors. Powerful dealer 
aid program shows you how to make big money in sales and service 
in this highly profitable field-gives you everything you need to 
handle your own line of industrial 2 -way radio equipment! 

SO S*F 
, 

. - r 
won't damage glass` tubing 
let alone wire or cable! 
ARROW STAPLE GUNS can't damage wire or 
cable because driving blade automatically stops staple at 
right height! That's why Arrow Staple Guns are proved 
safer on jobs all over the country. And Arrow staples have 
tremendous holding power because they're rosin -coated, 
have diverging points that lock into wood. 

ARROW FPSTENER COMPPNY, INC. 
1 Junius St., Brooklyn 12, N. Y. 
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MAKE BIG PROFITS!\ 

CONTACT YOUR 
E. F. JOHNSON CO. DISTRIBUTOR 

f 
or WRITE TODAY 

5607 Tenth Ave. S.W. Waseca, Minn. or Full Details 02) 

Manufacturers of World's Most Widely Used Personal Communications Transmitters 
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PRODUCT 
NEWS from EPL 

...nothing cheap 

but the price! 
Compare performance, filtering, quality, output 

2121 

e 

10), 
. EC -2 

$3995 

New DC Power Supplies 
Guaranteed I Year 

They'll sell you on sight. Never 
before has so much value and per- 
formance been packed into a com- 
pletely assembled power supply. 

Auto radio...Use EC -2 for all servicing needs. Use 
EC -1 for "warm-up' and "check-out" or as low cost 
power source for FM and AM demonstrations. 

Transistor portable servicing ... Ideal as a hum -free 
DC voltage source. 

Research and development work ... Reliable perform- 
ance for wide applicatiori in industry and laboratory. 

- 

EC -1 

$2995 

Save bench 
space. Only 
IOU" x41/4"x 
61/2" ... use 
vertically or 
horizontally. 

DC VOLTAGE OUTPUT 

AMPERAGE OUTPUT 

RIPPLE 

REGULATION 

METER 

DC IMPEDANCE 

PANEL FEATURES 

Write for 

I EC -2 EC -1 
0.16 VDC Continuously 
adjustable 

0-5 ADC 

0.5% at 5A 

1.6 V/A 

0-20 WO l0A 

1.8 ohms 

On -off switch, pilot 
light, meter function 
switch, variable volt- 
age control, insulated 
binding posts, fuse, 
6' cord. 

12 VDC (adjustable) 

0-5 ADC 

0.5% at 5A 

1.4 V/A 

1.4 ohms 

4 -position voltage ad- 
justment switch, pilot 
light, wing nut output 
terminals. 6' cord. 

Complete Line Catalog PS -562 

lest/'O 
. . 

Available Now at 
Your Electronic 
Distributor. 

ELECTRO PRODUCTS 
LABORATORIES 
6125-V West Howard, Chicago 48 

(Niles), III. Phone: 647-6125 

Canada:.4dae Radio Lrd.. Twanru 

Since 1936 ... Pioneers in Low Voltage DC Power Supplies 
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meat is that the low voltage wind- 
ing's current capacity is capable of 
handling the total equipment load. 
A 6.3 v, 1.2 amp winding will work 
without overheating on a continous 
load of ISO w. A 2.5 amp winding 
is sufficient for 300 w, which is 

NIEW REVISED 
"WORKING WITH 

TRANSISTORS" 

By A. C. W. SAUNDERS 

President of the 

Saunders Electronic School 

Author of the CBS 
Transistor Course 

HIGHLY RECOMMENDED 

HOME STUDY WITH: 

* Correction Service 
* Consulting Service 
* Monthly Supplementary 

Service 
PRICE-$25.00 complete 

Also: 

"COLOR TELEVISION 
HOME STUDY" 

* Correction and consulting 
service 

PRICE -510.00 complete 

For further particulars write to: 

ELECTRONIC TECHNICAL 

PUBLISHING COMPANY 

BOX 306, ASTOR STATION 

BOSTON 23, MASSACHUSETTS 
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more than most radio-phono com- 
binations. TV receivers or sound 
systems need. 

Did you ever get a piece of equip- 
ment in the shop that requires 220- 
240 y for operation? If you do. 
connect a I -I power or isolation 
transformer as shown in Fig. 6. and 
you're in business. Just make sure 
that the heavier winding (if there is 

a difference) is connected at "X- 
and that it will carry the current 
necessary to operate the equipment. 
The heavier winding will show the 
lowest resistance reading when 

I TO I RATIO 

Fig. 6-A 1 -to -1 ratio isolation transformer is 

used to boost 117 y line power to 234 y for 
operating 220-240 y powered equipment. 

measured with an ohmmeter. If the 
output at "Y" is near zero, reverse 
one pair of leads. 

With the aforementioned infor- 
mation as a starter, you will proba- 
bly find all kinds of situations aris- 
ing where a little experimenting will 
result in quickly solving many prob- 
lems at lower cost. 

NOW 
Tomorrow and for years to come! 

CITIZENS BAND 

RADIO 
8 Channels, crystal controlled ; transmitter and receiver /, - 
Tunable receiver for 22 channels / 
Transmitter 100% Class B 
modulated 
Adjustable squelch 
Automatic noise limiter 
R. F. Power indicator 
1 Year guarantee 
Easy to install. Ideal for home, 
boat, car or business. Weighs 
only 9 lbs... 434 x91/2 x 111/4 
FCC Type accepted* 

preference to only certification 

with 1 pair of 
crystals, microphone 
and power cables 

1 

NAME 

r 

i !!!2 

+ 1 
., 1 

- 

W-0-101-Cait. 

$17950 

RADIO CORPORATION 
73 Wortman Avenue Brooklyn 7, N. Y. 

r Please send me complete information 
on Model "E" CB Radio. 

Dept. # 143 

IN ADDRESS 

s CITY 

% STATE 

f 

PRINTED CIRCUIT 

REPAIRS 

done quickly with 

Jc 1(J(L SYSTEM 

rr :t. 

1 

DESOLDERING TOOLS 

Designed especially for the TV -Radio 
serviceman. 

Put MORE PROFIT in 
Your service business by using tools 
that do the removal and replacement 
of multi -contact parts all in one fast 
operation. 

Tools available to fit most multicon- 
tact parts. 

See your distributor for them. 

Try one today. 
DeSod Division 

Eversole Industries 
Fremont, Ohio 
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Turn ON the QUIET ON 

Turn OFF the NOISE 

w-* QUIETROLE 
The quality, proved lubricant for effective silenc- 
ing of noisy controls and switches on TV, radio 
and electronics Instruments. And the FREE EX- 
TENDER TUBE makes those once pesky places 
easy to reach. Put quality QUIETROLE in your 
repair kit and see how quickly and easily you 
satisfy more of your customers. 

1 
1 
I 
I 
1 
1 

n.- 

1 
6 Oz. SPRAY PACK CAN I 2, 4, 8 oz. Bottles 
(withFREEExtenlderTube) I (with Dropper) 

Product of 4 
:.. QUIETROLE COMPANY 

Spartanburg, South Carolina 
in Canada: CROSS CANADA ELECTRONICS 

12 Laurel Street, Waterloo, Ontario 

58 
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Po Ro MALLORY a CO. Inc. 

ALLOR 4 
e 

Típs for Technícíans 
Distributor Division. P. R. Mallory & Co. Inc. 

P. O. Box 1558, Indianapolis 6, Indiana 

Hints on Reducing Hum ... 
TT. In high fidelity sound systems ... and in many kinds 

of commercial and industrial electronic equipment .. . 

reduction of 60 -cycle hum is one of the toughest prob- 
lems that a technician has to tackle. Most hum comes 
from 60 -cycle voltage sneaking into the signal circuit. 
There are, of course, many well-known precautions that 
should be observed ... using shielded or coax cable 
between major components, keeping cables short espe- 
cially in the low-level portion of the system. making 
sure connectors are tight. Here are some other thoughts 
that may be useful. 

Power supplies in sound systems ... hi-fi or commercial 
... generally operate at higher temperatures than those 
encountered in radio or TV. So it pays to be particular 
about filter capacitors. It pays to use electrolytics rated 
at 85° C. Those rated at. only 65° C start to run into 
trouble. Then too, because of the added heat, the vent 
construction is important. In other words, "How good 
is the seal?" Our tip is to always use Mallory FI' -WP 
electrolytics... voltage ratings are conservative and 
dependable ... they have excellent stability at high 
temperature ... and they all have etched cathode con- 
struction. This latter is extremely important in avoiding 
hum. We covered the reasons in a previous TIP 
(remember?). 

Here's another source of hum ... filament circuits. 
Many of the highest quality sound systems use a I)C 
filament supply in the preamplifier. It's easy to add 
this refinement to any system. All you'll need is a 

Mallory FW-50 "packaged" silicon rectifier circuit. 
It's encapsulated in a tiny plastic block and takes up 
very little space. Simply connect the FW-50 to the 
circuit, add a WP -042 electrolytic and filament hum 
disappears permanently. If you want more specific 
information, write and ask us. 

Another tip: call on your Mallory Franchised Distribu- 
tor for prompt service, at sensible prices, on Mallory 
capacitors, switches, silicon rectifiers, controls, and 
batteries ... and for any other parts you may need. 
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FREE LITERATURE 

ANTENNAS 300 
A line of auto and communication 

antennas is outlined in catalog No. 607. 
Cables, mounting hardware and acces- 
sories also are shown. Ward Products 
Corp. 

CORE SOLDER 301 
Bulletin 456 gives key information 

about Alpha "Ceniri-core" solder and 
includes a sample. The sample is suit- 
able for making 5(1 reliable connections. 
Alpha Metals. Inc. 

.'n 

1 

CUSTOMERS 

" I 

11 

MONEY 

FAMOUS 
DELUXE 

ANTENNA TEST 302 
The antenna test capabilities available 

at a 2870 ft. test range are graphically 
described in this brochure. The long 
range test site offers unusual topo- 
graphical characteristics in addition to 
an absolute minimum of interference 
and man-made noise. Technical Appli- 
ance Corp.. Defense and Industrial Div. 

TRANSISTOR TESTERS 303 
This technical brochure d e s c r i be s 

Models 189ORD and 1890\l Dynamic 
Beta 1n -Circuit transistor "fester. Model 
1890k1) is designed for research and 
development applications: Model 1890\1. 
electrically identical, is built to military 
specifications with military type com- 
ponents. RI) Instruments Div.. Hickok 
Electrical Instrument Co. 

THE INDUSTRY'S STANDARD 

Most Widely Used Today 
by Professional Servicemen 

CRT 440 
For Black & White and Color 

".Host valuable and useful" ... "Wouldn't be 

without it" ... "Pays for itself over and over 
again" ... servicemen say. Quickly checks 
and corrects television picture tube troubles 
in a few minutes right in the home with- 
out removing tube from set. Gives new life 
to weak or inoperative tubes. Checks for 
leakage, shorts, open circuits and emission. 
Remotes inter -element shorts and leakage. 
Repairs open circuits and low emission. Re- 
stores emission and brightness. Life Test 
checks gas content and predicts remaining 
useful life of picture tube. Makes new tube 
sales easier. Completely self-contained. Rich 
leatherette -covered carry -case. Net, $7495 

4' F ,1 V s 

CATHODE , 

REJUVENATOR 

TESTER 

TESTS AND REJUVENATES 

all picture tubes at 
correct filament voltage 
from 1 to 12 volts 

TESTS AND REJUVENATES 

110° tubes and the 
new 19" and 23" tubes 

TESTS AND REJUVENATES 

color picture tubes. 
Checks each gun of 
color tube separately 

Subscribe to 
New 

Picture Tube 
Information 

Service 

See Your B&K 
Distributor, 
or Write for 

Catalog 

UP -DATE YOUR B&K CRT WITH THESE ACCESSORIES 
Model C40 Adapter. For use with previous Models 400 and 350 
CRT's-to test and rejuvenate TV color picture tubes and 6.3 volt 
110° picture tubes. Net, $9.95 
Model CR48 Adapter. For use with previous Models 400 and 350 
CRT's-to test and rejuvenate 110° picture tubes with 2.34, 
2.68, and 8.4 volt filaments. Net, $4.95 

B & K MANUFACTURING CO. 
D,, oon of DYNASCAN CORPORATION 

1801 W. BELLE PLAINE AVE. CHICAGO 13, ILL. 
Conodo: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont. 
Export (n pae Exporters, 277 Broadway, New York 7, U.S A. 
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ANTENNAS 304 
'I his catalog illustrates and describes 

a complete line of automobile antennas 
and accessories. New-Tronics Corp. 

DEGAUSSERS 305 
Complete information is available on 

each of the three models of tape and 
film degaussers which are capable of 
erasing a recorded signal to more than 50 

db below saturation. The Type 9205 A 
is primarily designed to he a stationary 
unit for home and industrial use. The 
type 64221 is also designed for home and 
industrial use. however. it's lighter in 
weight (17 Ib). Type 8905 is an erasing 
pencil. Ili -Q I)iv.. Aerovox Corp. 

PHONO CARTRIDGES 306 

A cross-reference booklet. SAC -17 lists 
the latest complete line of stereo -mono, 
ceramic and crystal replacement car- 
tridges. Included are 121)0 models made 
by 33 leading manufacturers. 1 he guide 
is five -hole, universal -punched for easy 
use in hinders. Sonotone Corp. 

ELECTRONIC COURSE 307 
Eight electronics courses among the 

30 correspondence courses on electronics. 
radio. television and telephony, are de- 
scribed in this catalog. The new courses 
cover fundamentals. instrumentation and 
servos, automation. calculus and applied 
electronics. industrial electronics, and 
telephony. International Correspondence 
Schools. 

CONNECTORS 308 

This 32 -page catalog of parts for in- 

dustry features over 1.700 items of 
solderless terminals and connectors. In 

addition. it includes a complete selection 
of shakeproof products. electronic hard- 
ware. instrument and equipment knobs 
and dials, instrument cases. terminal 
strips, standard and printed circuit tube 
sockets. jack covers and planetary drives. 
\\aldom Electronics. Inc. 

ANTENNA AMPLIFIERS 309 

I he "black box" system provides a 

power booster for base station antennas. 
according to the manufacturer. Specif- 
ically the unit is said to increase the 
effective transmitted gain by 10 dh. The 
Antenna Specialists Co. 

AUTO RADIOS 310 
The "Golden Classic" series all tran- 

sistor. custom a -ni f -m auto radios are 
described in this bulletin. The unit is 

said to incorporate two complete radios. 
one for a-rn and the other for f -m. 
Automatic Radio. 

MICROPHONES 311 

Microphones for studio. general and 
special purposes are cataloged in this 
publication. Crystal. carbon magnetic. 
dynamic and ribbon types are listed along 
with accessories and replacement parts. 
Shure Bros., Inc. 

ELECTRONIC CHEMICALS 312 
A wide variety of chemicals designed 

for use in the electronic industry are 
listed in catalog -62. Many prepara - 
:ions are supplied in dispensers for 
quick, easy use. Chemtronics. Inc. 
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When is Big too Bg? 
When you "outgrow" your customers? 

When you ration service according to their size? 

When you put sales volume ahead of product quality? 

When your service loses the persona/ touch? 

In 

When you become so self-important that you stop cooperating 
with the service technicians who helped build your business? 

short, when you forget that your first and biggest job is satisfying your customers? 

We've seen a lot of companies grow 
too big for their britches. Not so with 
Sprague! 

In today's complex electronics in- 
dustry, a company must be big! For 
only bigness-in research, production, 
and distribution-can bring you the 
technical services you need. But bigness 

hasn't gone to our heads. We haven't lost 
the personal touch that helped us grow. 
Close attention to your needs is still pri- 
mary with us: 

You can depend on our faithful ad- 
herence to this policy-just as you can 
depend on the unmatched quality and 
selection of Sprague Capacitors. 

WORLD'S LARGEST MANUFACTURER OF CAPACITORS 
15,310 RI 

SPRAGUE® 
THE MARK OF RELIABILITY 

SEPTEMBER 1962 
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What does a nickel'{buy today? 

( 

^.s 

A chance to learn about the 
newest developments in loud- 
speakers, speaker systems, 
P.A. systems & microphones! 
UNIVERSITY catalogs are unique. 
Each one is a complete and indis- 
pensable guide in its field, offering 
complete descriptions of the un- 
usually wide range of UNIVERSITY 
products, plus sound advice on: how 
to select high fidelity speaker sys- 
tems; how to buy hi-fi component 
speakers and build your own en- 
closure; how to plan Public Address 
systems; and how to choose the 
microphone best suited for your 
needs. Every music enthusiast and 
sound man should have these cata- 
logs. Do you? Fill in the coupon and 
mail it to UNIVERSITY today. 

ai Y 

! = J 

e; 
M 

. 
9 

LL 

UNIVERSITY_ 

UNIVERSITY LOUDSPEAKERS 
A Division of Ling-Temco-Vought, Inc. 
Desk E-9, 80 S. Kensico Ave., White Plains, New York 

Please send me the new sound planning 
guide, or guides, checked below: 

Component Stereo High Fidelity Catalog 
Public Address Catalog Microphone Catalog 

Name 

Address 

City Zone State 

.wN4,r 

*A four -cent stamp and a penny envelope. 
(If you want to save two cents. use a postcard.) u3 
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Newly developed Hi -Fi tubes pro- 

vide higher power and less compli- 

cated circuitry in less chassis space 

AMPLIFIERS for Stereo 

Stero amplifiers now on the mar- 
ket take up less space than most of 
their equivalent -rated monophonic 
cousins. Engineering layout must he 
given a great deal of credit for this, 

although the largest single element 
which has had its effect on the 
modern amplifier is new tubes. Spe- 
cial circuitry used with these new 
tubes offer the audiophile more for 

ráT 
I. <..o.I I2AX7 
I fC ( h ECCe3 L _ 

,""" e. 
I 

61111 

o 

12AX7 
h ECC83 I° 

1' 

' 
I I2AX7 

am.' ECC83 

..o.s 

Fig. 1-Modified schematic of Sherwood's 80 w stereo 
circuits. 

amplifier shows simple approach avoids problems encountered with more "sophisticated" 
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his Hi -Fi dollar than ever before. 
At the rate Hi -Fi manufacturers 

are now progressing, it seems rea- 
sonable to assume that one -unit, 
solid state, transformerless ampli- 
fiers will be offered in a few years. 

New Tubes 

When Hi -Fi was still young in 
this country, a basic monophonic 
amplifier had no less than five tubes 
and some as many as seven or eight. 
Amplifiers with the same capability 
now use three tubes. The underlying 
reason is new high gain multi -sec- 
tion tubes and solid state rectifiers. 

The most popular of these triode - 
pentodes is the 7199, similar to the 
6AN8, which is being used by some 
Hi -Fi manufacturers. One section of 
this tube is used as a pentode volt- 
age amplifier and the other section 
functions as a phase splitter. 

More and more new miniature 
amplifier tubes are being packaged 
into one envelope. New output 
tubes have also been added to the 
list. Heading the list several years 
ago was the British KT66 and the 
American equivalent, the 6L6G. 
Both of these tubes did a very good 
job and still perform quite well in 
amplifiers up to 20 w. Arguments 
between engineer and audiophile 
raged about the relative merits of 
each tube. Although they are elec- 
trically almost identical, the 6V6GT 
was used then, as it is now, for low 
power amplifiers up to about 10 w 
in push-pull. 

New output tubes have been built 
with the primary goal of increasing 
output power without increasing the 
total number of tubes. The first of 
the high power tubes were the 
6650s and KT88s, which develop 
up to 100 w in push pull. The 
EL84/61305 is used widely in low 
power amplifiers. Each develop a 

clean 15 w and till the gap between 
the 10 and 20 w tubes. 

The EL34 and KT77 handles up 
ro 70 w per pair with ease. These 
tubes are very popular in high pow- 
er stereo amplifiers. 

The 7591 is also gaining wide ac- 
ceptance and is capable of 30 w in 
push-pull. The trend in stereo amp- 
lifier power is leveling off, with most 
audiophiles settling for between 50 
and 60 w total power from both 
channels. 

The basic difference between high 
gain voltage amplifier tubes is spe- 
cial filament construction. Spiral 
heaters minimize hum and special 
construction permits operating the 
filaments at a lower voltage for hum 
reduction. 

A few years ago audiophiles dis- 
covered the advantages of employ- 
ing heater voltages on the I 2AX7 

Fig. 2-Simplified dia- 
gram of tpne cercuit 
used in seme ampli- 
fiers. Capacitor C is 

tuned with an in 
circuit potentiometer 
(not show i). 

Fig. 3-Direct cou- 
pled amplifier stages 
extend bass response 
to d -c. 

and similar tubes. Slight reductions 
in the filament voltage supplied to 
the tubes greatly reduced the hum 
at no appreciable loss in tube gain. 

An Over -All View 

A typical Hi -Fi stero amplifiet 
schematic is shown in Fig. I. A 
standard output system is used as 

as opposed to the ultra linear out - 
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AMPLIFIERS 
for Stereo 

Fig. 4 - Simplified 
phase splitter (con 
certina) is very pop- 
ular with Hi -Fi manu- 
factu.ers. 

Fig. 5-Cathode toppled phase splitter increases amplifier expense but is very stable and 
distortion free. 

put which was popular a few years 
ago. Excellent linearity is achieved 
through generous feedback from 
the secondary of the output trans- 
former. 

Using feedback in this manner 
also increases the damping factor 
which assures a good transient re- 
sponse. The damping factor of an 
amplifier depends greatly on the im- 
pedance which the amplifier is 
working into. This is not the rated 
impedance of the speaker, but the 
actual impedance of the system 
where damping plays an important 
part: in the bass region. At reso- 
nance. the loudspeaker's impedance 
may increase six times. 

The damping factor may be cal- 
culated by dividing the actual out- 
put load into the plate impedance 
of the output tubes. Typical factors 
range from 2 to 20. 

When triodes are used in the out- 
put stage, the damping factor takes 
on less importance because the tri- 
ode tends to cancel any increase in 

output in the bass region. With suf- 
ficient feedback, however, the pen- 
tode's damping factor is excellent. 
Negative feedback also increases the 
amplifier's stability, although at the 
price of a decrease in the over-all 
gain. 

Other methods used to cope with 
amplifier instability include decoup- 
ling between stages. Decoupling net- 
works arc used freely in Hi -Fi amp- 
lifiers and layout of components is 

often very critical. 
Tone compensation methods em- 

ployed in many amplifiers now on 
the market use feedback. A typical 
circuit is shown in Fig. 2. The 
capacitor (or other tuned com- 
ponents) in series with the feed- 
back loop acts as a selective filter 
which attenuates high frequencies- 
effectively boosting bass frequen- 
cies. 

Since the feedback in this type of 
tone compensation is tied to the 
voltage amplifier cathodes, a bypass 
capacitor cannot he used. This may 
be desirable since this also adds a 

certain amount of negative feed- 
back, but decoupling the cathode 
then becomes impossible. 

Bass frequency response in the 
audio amplifier is largely dependent 
on the coupling network used be - 
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tween stages. To minimize losses 

encountered when large coupling 
capacitors are used, direct coupling 
is often employed. A direct coupling 
system is shown in Fig. 3. When 
this coupling method is used; cath- 
odes of the following tubes have 
to he elevated to a point which will 
allow the tube to develop sufficient 
bias. 

The Phase Splitter and 
Output Stage 

A typical "concertina" type phase 
splitter or paraphase amplifier is 

shown in Fig. 4. You will note that 
the lower half of the stage resembles 
a cathode follower and the upper 
half resembles the standard com- 
mon ground amplifier. Actually. the 
load for the phasesplitter is. "split" 
between the cathode and plate. 

In this manner, the tube has two 
outputs: one in phase with the in- 
put (the cathode) and one 180 de- 
grees our of phase with the input. 

In practice, many Hi -Fi manu- 
facturers use more complex meth- 
ods to produce two outputs which 
are needed to drive the output 
tubes. A typical system is shown in 
Fig 5. Each system type has a dis- 
tinct advantage, even if it is only 
economy. Systems employing two 
stages usually have a greater gain 
than single stage phase splitters and 
are often self balancing. 

Hum is frequently encountered in 
simple phase splitter circuits. One 
method used to eliminate hum is 

shown in Fig. 6. A basic concer- 
tina phase splitter is used, but the 
tube heater is elevated to minimize 
hunt -producing effects caused from 
heater -to -cathode induced voltage. 

The trend in most modern stereo 
and Hi -Fi amplifiers is to employ 
the single stage splitter. The float- 
ing phase splitter is limited in its 
high frequency response and others 
become unbalanced quite easily. 
Manufacturers' choice is usually de- 
pendent on the driving power re- 
quired by the output tubes. For low 
drive requirements. the standard 
concertina circuit is most often 
used. For high drive requirements, 
the cathode coupled circuit seems 
best suited. 

In either case, particularly the 
concertina circuit, the amplitude to 

the phase splitter input should not 
be increased beyond its design lim- 
itations. Gross harmonic distortion 
will result. 

Push-pull amplification is invar- 
iably Used in Hi -Fi equipment to 
minimize distortion and cancel self 
generated hum and noise. Distor- 

tion is minimized, and all even har- 
monics are canceled in the push- 
pull output. 

Certain modern transistor types 
have characteristics which are very 
well suited to Hi -Fi amplifiers, but 
cost seems to have them out of the 
running at present. 

CHART I 

1739 12AT7 ECC82 12AU7 HBC90 12AT6 
6060 
6201 ECC83 12AX7 HL92 5005 
6679 

ECC85 6A08 
HY90 35W4 

8749 12AU7 ECC6015 6201 
5814 6060 GZ34 5AR4 
6067 5U4G 
6189 ECC8025 6067 
6680 6189 KT66 6CN5 

6L6 
B759 12AX7 ECF80 6618 6L6G 

5721 
5751 ECFt2 4UY 

1614 
1622 

6057 
EF41 6CJ5 5932 

6681 5881 
7025 EF85 6BY7 7027 
7247 

EF94 6AU6 KT77 6CA7 
EAA-EB91 6AL5 

EK90 6BE6 
6L6GB 

EAA91 6415 
7581 

EL34 6AC7 
ES91 6AL5 KTi8 6L6GC 

E137 6l6/616GB 6550 

E.:90 6C4 5881 7027A 

ECC35 6FY5 
EL84 6B05 M8136 6189 

12AU7WA 
EC97 65G7 

E190 6405 M8162 
6S17GT EZ81 6AC4 12AT7WA 

ECC81 12AT7 G230 5Z4 N709 6605 
5Y3 

Fig. 6-Hum pickup 
in phase splitter cir- 
cuits is a perpetual 
problem. Specially 
designed tube fila- 
ments and superim- 
posed positive volt- 
ages on the fila- 
ments, reduce fila- 
ment induced hum. 
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Speakers for 
Stereo Listening 
Help your customer select a satisfactory speaker system 
and pave the way for a successful stereo business 

Loudspeakers, as with other Hi - 
Fi components, have gone back to 
the drawing hoards for stereo re- 
visions. The change in the quality 
of sound. however, has been slight. 
Emphasis in redesign has been 

placed on building smaller enclo- 
sures and with wide dispersion 
angles. 

Speaker manufacturers h a v e 

been fortunate in gaining public ac- 
ceptance of the third stereo channel 
which supplies bass for both chan- 
nels. Most service shops, however, 
seem slow :o get on the stereo hand 
wagon. The average stereo owner 
grows unhappy with his present 
system soon after each new addi- 
tion, so it's up to you to modify 
and sell new components to these 

customers. 
Speakers are not only profitable 

items to sell system owners, but 
even the non -critical listener will 
he able to appreciate the improve- 
ment with a better speaker or speak- 
er system. 

Stereo Speaker System 

Since monophonic systems pre- 
ceded stereo by almost a decade. 
many stereo systems now in use 

were converted with add-on speak- 
ers. The second speaker in these 

systems usually leaves the true audi- 
ophile a little cold to stereo. The 

add-on unit probably sounds a little 
"tinny" to his ear and the "hole in 
the middle" is bothersome when 
the speakers are widely separated. 
If the basic speaker system is prop- 
erly chosen this can often he easily 
corrected with little expense ',o the 
owner. 

To help the owner correct his 
system, the technician must first un- 
derstand the principles of stereo 
distribution and popular speaker 
systems being used in the average 
audiophile home. 

Speaker placement is the most 
important single factor to consider 
when installing or troubleshooting 
stereo. Similar situations will rarely 
he encountered because of room 
size, shape, furniture position and 
sound absorbent materials in the 
room. Some possible combinations 
which may he necessary in different 
rooms are shown in Fig. I. 

Stereo speaker systems have the 
same general requirements as speak- 
ers in a monophonic system. If a 

good basic monophonic speaker 
system is already installed, however, 
there is no need to duplicate it. 
Some hi-fi specialists take the oppo- 
site view. They hold that duplicate 
speaker systems tend to blend the 
two channels and decrease apparent 
separation. Furthermore, they add, 
including bass coverage on the sec - 

and speaker system is of no real 
value. Frequencies above 400 cps 
are relatively non -directional and 
add very little to the stereo effect. 

Some typical methods for con- 
verting monophonic speaker sys- 
tems to stereo appear in Fig. 2. 
Systems which use more than one 
speaker location for monophonic 
sound are usually not too effective. 
A soloist will often sound like a 

duet or as if the singer's position 
changes as pitch changes. This is 

caused by different responses of the 
two systems. 

If the system is a converted type. 
it is best to use only the original 
unit when playing monophonic ma- 
terial. This may be made even more 
advantageous if the room is small 
and the "center" speaker can he 
located adjacent to the monophonic 
speaker system since most existing 
monophonic systems need better 
bass reproduction. 

In the final analysis. the customer 
almost invariably selects the indi- 
vidual speakers and the system type 
that fits a compromise between de- 
sires and his pocketbook. At least 
one speaker manufacturer offers to 
rent his speaker system for one 
week at one dollar. The dealer 
participating in this plan is paid 
an additional amount for his trou- 
ble by the manufacturer. The manu- 
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Styling trend in speakers 
is unlimited as shown by 
Sherwood's SR3W. Almost 
every decor can be matched 
with one of the available 
styles. 

All electrostatic speaker systems by 
KIM has 28 ft of radiating area on 
each half of the stereo pair. The unit 
stands almost 6 ft high and comes 
complete with additional amplifiers 
used with electrostatic speakers. 

Wide range speaker 
system is typical of 
the shelf types avail- 
able. 

Sonoteer built by Rek-O- 
Kut/Audax shows trend t -- 
ward smaller, thinner speak- 
er systems. Front -to -back 
dimension is only 4 in. 

Stephens Trusonic speakers now 
carry a lifetime guarantee. The 
tweeter used in this speaker 
is available separately with 
gold mounting ring for either 
external or internal mounting. 

Free -cone tweeter by Altec is said to provide 
optimum distribution. A capacitor is built into 
the unit for proper crossover. 

Heathkit's Legato is 

another example of 
the wide range of 
styling available in 
speaker enclosures. 
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Speakers for 
Stereo Listening 

Sectorial horn design used 
in Altec's tweeter gives 
good wide angle dispersion. 

Fig. 1-Some speaker combinations for stereo listening in rooms with different 
sitting arrangements. Dark area is best stereo and medium shade is "fringe" 
stereo. 

facturer says customers feel no 
qualms about returning the system 
if they decide not to buy since they 
feel rent has been paid. 

Selecting a Speaker 

A showroom is an invaluable tool 
for selling 111 -Fi equipment of all 
kinds. A relatively small area is 

needed, so you may consider using 
less space for TV sales and using 
the difference for Hi -Fi sales. Un- 
like'TV. however. the showroom or 
show area must he properly laid 
out and must have certain acoustic 
properties. 

If possible. the show area should 
be as nearly like the average living 
or listening room as possible. That 
is, about the same size and with 
the same ratio of hard and soft 
materials to absorb and reflect the 
sound. Plaster and similar walls can 
he deadened with draperies. Some 
manufacturers provide the dealer 
with draperies - hearing manufac- 
turerS insignia or other advertise- 
ment-at little or no cost. Stuffed 
chairs will serve two purposes: 
Sound absorption and a seat for 
the potential buyer. 

The room should have a relaxed 
atmosphere. Rushing the customer 
into a sale will probably end up in 
a loss of future sales. The customer 
has the right to listen until he is sure 
of his purchase. If necessary loan 
him a system for a short time so he 

may judge in his own home with his 
own type of material. 

CHART 1 

Frequency Response 

White 300 - 3000 cps 
Red 180 - 5000 cps 
Orange 120 - 7000 cps 
Gray 90 - 10,000 cps 
Blue 65 - 12,000 cps 
Violet 45 - 14,000 cps 
Brown 35 - 16,000 cps 
Gold 20 - 20,000 cps 
Dot 0.5 mw 
Circle 2 mw 
Bar 10 mw 
Triangle 50 mw 
Diamond 200 mw 
Star 1 w 
Jewel 5 w 

Courtesy of Walsh Engineering Company 
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The potential customer should 
be encouraged to listen to several 
speaker systems - as many as 
practical. He should he discouraged 
from thinking in terms of price only, 
since, some very good units are 
very reasonably priced. Various sys- 
tems will sound different and few 
people will agree on which is best. 
The best. of course, is the system 
which sounds best to the purchaser. 
Ask the customer to select two or 
three speakers for a later choice. 

No effort should he made to 
speed up closing of a sale. Request 
the prospect to return to the show- 
room as early as possible on a sub- 
sequent day. The ears are more 
sensitive to high frequencies then. 
Demonstrate speakers previously 
chosen and suggest the most desir- 
able one be selected. The customer 
should be critical of the one select- 
ed. Roominess in bass, "hangover" 
of sharp or short duration sounds 
(transients) should be pointed out as 
undesirable characteristics. A natur- 
al quality in voices should be point- 
ed out as desirable speaker charac- 
teristics. Many persons complain 
that voices "hiss"-this is a natural 
tendency and to .the suprise of 
many. is really present in ordinary 
speech. 

If the customer is unsure about 
his choice, tell him to forget about 
the speaker and attend a "live" 
presentation. If he plans to listen 
primarily to concert music. then he 
should go to a concert. If he likes 
Hillbilly music then any "honky- 
tonk" should do. If a PA system is 
used, he should discount the listen- 
ing test. Much coloration is added 
in this type of re -broadcast. 

Tell your prospect to place the 
live presentation firmly in his mind: 
if necessary have him return to the 
live performance and listen again. 
On his third visit to the Hi -Fi show- 
room he will be ready to huy or 
try. If the reproduction does not ap- 
proach his ideas of the real thing. 
start over again. 

Remind the customer how the 
orchestra, vocalist, band. etc. sound- 
ed. Stereo should he natural-not 
widely separated. 

And finally. he reasonable with 
your customers. Help them select 
a speaker system they will be happy 

with. it's your assurance that you 
will have a customer for new and 
better equipment at a later date. 

Enclosures 

Infinite baffle, bass reflex, acous- 
tic suspension, folded horn and 
labyrinth type enclosures used in 
monophonic reproduction arc still 
found in stereo systems. In the 
interest of size. however, the infinite 
baffle has given way to the bass 
reflex. Folded horns and labyrinth 
enclosures are being used in the 
basic monophonic system. where 
add-ons were used. hut the helmoltz 
resonator, acoustic suspension, and 
similar small enclosures are being 
used on new component stereo sys- 
tems and for quality add-on units. 
Some enclosure designs are illus- 
trated here. 

The general layout of the room 
may have some bearing on the type 
of speaker system chosen. For ex- 
ample. if the room in question 
lends itself well to corner speakers. 
then the corner horn or other 
similar corner enclosures should be 
considered. 

Speaker manufacturers will re- 
commend the type of enclosure 
which best matches the speaker. 
Don't haphazardly interchange 
speakers. The resulting sound mar' 
be little better than a $15 table 
radio. A speaker in an infinite baffle 
enclosure, however, will probably 
sound better in a larger "infinite" 
baffle enclosure. Bass reflex en- 
closures must be matched to the 
speaker by port opening adjust- 
ments. Acoustic suspension speaker 
enclosures use special speakers and 
cannot be interchanged without 
serious drawbacks. Horns and 
labyrinth enclosures usually extend 
and smooth the low end of a speak- 
er's response but must be designed 

Fig. 2 (4)-Addition of middle range speaker 
is simplest method of converting a mono- 
phonic system to stereo. (B)-Two full range 
speakers are not recommended for stereo. 
Expense and "hole in the middle" are major 
objections. (C)-Effective method for eliminat- 
ing "hole in the middle" effect is inexpensive 
since only a mid -range unit is used for one 
channel. (D)-Most popular conversion meth- 
od offers optimal results at minimum ex- 
pense. (E)-Method used by most new equip- 
ment stereo manufacturers is very effective. 
If Channel speakers are located near each 
other, woofer may be situated near mono- 
phonic channel to reinforce bass. 

for specific speaker ranges and 
resonances. 

A simplified rating system which 
can he understood by the layman 
was introduced recently at the Elec- 
tronic Industries Association's 
Loudspeaker Industry Meeting. The 
system involves the use of a colored 
symbol and a number. The color 
of the symbol would indicate the 
speakers frequency range: the sym- 
bol's shape. power handling capac- 
ity and designates its power han- 
dling capacity and number of sym- 
bols. its General Performance Num- 
ber (GPN). which would he a sum 
of several other factors. 

The meaning of each of these 
is given in Chart I. Institution of 
this system should go a long way 
in helping the layman and techni- 
cian alike in rating a speaker. 

Hartley Products' loudspeaker uses 

a patented system called Magnetic 
Suspension. In place of "spider" 
cone centering mechanisms, the 
magnet's force is employed to cen- 
ter the cone. Response is 20 to 
20,000 cps. 
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SOLVING 
Stereo and Hi -Fi 

Installation Problems 

An orderly Hí -Fi installation gives the cus- 
tomer confidence in you and his equipment 

Installing a Hi -Fi or stereo can 
he as simple as installing a refrig- 
erator (and equally as cumbersome) 
or as complex as a studio set up. A 
package type system usually simpli- 
fies an installation, hut it is impos- 
sible to predict necessary adjust- 
ments, or other troubles which al- 
most invariably crop up. 

The secret in preventing and 
eliminating those headaches, how- 
ever, assuming that the proper 
selection of equipment was made- 
is to be thoroughly familiar with 
what can happen and how to correct 
it. 

Installation 

The layout of the living room and 
the "little lady's" personal prefer- 

' `- 
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; 1 
r 

1.J .Yi ri . 

Ms' 

ences as to where the system will 
look best will affect your job. Un- 
less it's impossible to achieve good 
sound ill a selected position, your 

have to make it fit. The chances are 
better than even that the area for 
the stereo or Hi -Fi was picked out 
before the system was purchased. 
If you're given a choice or asked 
your recommendations, you must be 
able to pick the spot with consider- 
ed authority. 

Monophonic systems rarely pre- 
sent the problems that stereo sys- 
toms do. And generally, stereo prin- 
ciples can be applied to monophonic 
systems. The exception, of course, is 

speaker and seating arrangements 
conducive to good stereo. For the 
most part, stereo can he considered 

Coffee table in this 16th century study houses the main controls 
and record player. Stereo speakers are located at the extreme left. 

41- 
;tJ - ___ 

to be two monophonic channels, and 
the monophonic system equivalent 
to one-half of the stereo set up. 
Keep this in mind when trouble- 
shooting stereo; think one chan- 
nel at a time. 

You should be able to judge the 
size of the room where the Hi -Fi 
is to he installed for a check on the 
power which will he necessary to 
produce good music. Several factors 
must he taken into consideration: 
Size of room, acoustic materials in 
the room and speaker efficiency. 
The larger the room, the more pow- 
er will he needed. If the room is 

plush with a thick carpet, draperies 
along windows and walls and over- 
stuffed chairs, even more power will 
be necessary. Speakers may have an 

MP' 

- 

. r 

Contemporary living room emphasizes the Hi -Fi system by "showing" 
it in a glass case. 
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WORLD-WIDE COMMUNICATIONS 

Electron Tubes 

Electron Tubes 
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Let's face it - you're the professional. Your custo- 
mers rely on your judgement - if they don't, you're 
just working, not building. When your customers 
see you use the familiar and accepted ITT -labeled 
tube, they know you're a friend. You know it's a 

profitable friendship, and that's the kind that lasts. 
For over 25 years ITT has been advancing the state 
of the art in tube design and manufacture. This 
traditional quality is the stuff your reputation is 

made of . . . use it well. We can help you with a 

' 

ITT 

1 

confidence -builder, "the ITT TUBE STORY", pamph- 
let. Give one to your customers - they may give 
one to you (a cust3mer, that is). 

PARTNERSHIP IN 
PRESTIGE t PROGRESS 

The next time you pick up ITT 

TUBES, ask your distributor to tell 
you the details of our Partnership 

in Prestige and Progress program - 
you can participate in this Dealer 

Award Plan. 

DISTRIBUTOR PRODUCTS DIVISION 
P.O. BOX 99, LODI, NEW JERSEY 

TEL. HUBBARD 9-7800 CABLE DISTRIBUTOR TWX HKK 1588 

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
- - - for more details circle 46 on post card 

SEPTEMBER 1962 73 



Stereo and Hi -Fi 

Installation Problems 
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Weather's bass center -channel speaker can be conveniently tucked under a chair, table or 
couch. The amplifier -crossover shown is completely transistorized. 
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Provincial styling uses oiled walnut finished cabinets which can be mcved and are concealed 
when the system is not in use. 

efficiency of 20 percent or may he 

as low as 2 or 3 percent. Good qual- 
ity speaker systems may he found 
throughout this efficiency range; 
efficiency is not related to speaker 
performance except that it is neces- 
sary to supply the low efficiency 
units with more power to achieve 
the same dh equivalent of higher 
efficiency units. 

Chart 1 gives required range of 
power for a monophonic system or 
for both channels of a stereo system. 
If only one speaker system is to he 

used for monophonic reproduction 
in a stereo set-up, however, the 
power of that channel should he 
as great as the necessary total. If 
this is not practical, a switching ar- 
rangement to connect both amplifier 
channels to the single system should 
he arranged. 

Another thought to keep in mind 
is acoustic isolation of low level 
stages from the speaker output. The 
amplifier or turntable, for example. 
should never he placed on the 
speaker enclosure. The same equip- 
ment rack for housing speakers and 
components should also he avoided 
where possible. 

Intercabling 

When sloppy wiring techniques 
arc used in a Hi -Fi installation the 
satisfaction gained from using the 
system is decreased. Although the 
sound may be as good as another 
system which is neatly cabled and 
harnessed, the layman has doubts. 
Don't let these doubts develop. It's 
just as simple to install the wiring 
in a neat fashion and a lot easier 
to troubleshoot should the occasion 
arise. 

After the components arc arrang- 
ed in a manner dictated by the 

shelves, cabinets or tables, the 

shield hookup wire should he cut 
to length and fitted with phono 
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SHIPMENTS LEAVE SOONER, GET THERE FASTER, COST LESS, TOO! 
Buses 
Daily Running Time 15 Lbs. 25 Lbs. 35 Lbs. 

BOSTON 
NEW YORK 18 5 hrs. -min. $1.80 $2.10 $2.35 

PITTSBURGH 
CLEVELAND 14 4 hrs., 30 min. $1.60 $1.85 $2.15 

CHICAGO 
ST. LOUIS g 6 hrs., 10 min. $1.90 $2.15 $2.45 

LOS ANGELES 
SAN DIEGO 38 2 hrs., 30 min. $1.25 $1.45 $1.70 

CINCINNATI LAIJISVILLE 15 2 hrs., 40 min. $1.50 $1.70 $1.95 

Rates subject to change without notice. 

Greyhound Package Express not only saves you time and 
money, it could be the answer to your inventory control 
problems, too. Packages very often arrive the same day 
shipped. They travel in spacious compartments on 
regular Greyhound buses. That means you can ship 
any time...twenty-four hours a day, seven days a week, 
weekends and holidays. Ship C.O.D., Collect, Prepaid, 
or open a charge account. Be sure :o specify Greyhound 
Package Express. It's there in hours...and costs you less! 

r 

CALL YOUR LOCAL GREYHOUND BUS TERMINAL 

TODAY...OR MAIL THIS CONVENIENT COUPON TO: 

GREYHOUND PACKAGE EXPRESS 

Dept. 17-J 
140 S. Dearborn St., Chicago 3, Illinois 

Gentlemen: Please send us complete information on 
Greyhound Package Express service...including rates 
and routes. We understand that our company assumes 
no cost or obligation. 

NAMF TITLE 

COMPANY 

ADDRESS 

CITY STATE PHONE 

1 

- - - for more details circle 38 on post card 
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Installation Problems 

plugs. Leave a little extra wire to 
allow movement of the components 
for cleaning and minor repairs. 

When all the wires have been 
connected to the power units, use 
one of the many methods available 
to harness the wires. On a simple 
turntable -amplifier -speaker arrange- 
ment this will not be necessary. On 
more complex stereo systems that 
have more than one program 
source. however, it is almost im- 
perative. 

Wires to the speaker should be 
about 18 gage-standard lamp cord 
wire. If the wire can be run under 
a carpet, twin lead used for TV 
and f -m antenna feed lines can 
be employed. 

Interconnecting power to the sys- 
tem can cause hunt if certain pre- 
cautions are not observed. The am- 
plifier and one program source 
should he plugged into an a -c re- 

ceptacle while the hum content is 

noted either by ear. or better still, 
by an a -c meter across the speaker 
terminals while using no program 
material. If an f -m tuner is used 
for an input, tune it to a vacant spot 
on the dial. Boost the bass so the 
hunt can be more easily measured. 

Now change both of the power 
input plugs to each of the remaining 
three possible positions. Leave the 
plugs in the position where mini- 
mum hunt is noticed and mark them 
with tape (or similar means) for 
future reference. As each new com- 
ponent is connected to the system 
reverse its plug and leave it at the 
position which gives the least hunt. 

Unusually large amounts of hunt 
can frequently be traced to an open 
shield connection in the signal wir- 
ing. 

After these preliminaries are 
over, hum -pots should he adjusted 
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for minimum hum. Again, a meter 
is the best method to detect hum 
level at the speakers. 

Customer Instructions 

To gain the most satisfaction 
from Hi -Fi equipment, the owner 
should be briefed on proper adjust- 
ment of operator controls and 
should not be afraid to use them. 
In stereo equipment, the most used 
adjustment will be the balance con- 
trol. When the balance control is 
not properly set. stereo is lost. 

Adjusting the balance control 
varies the amount of signal applied 
to the left or right channel. The 
final adjustment will depend on the 
seating arrangement and will re- 
quire trial and error balancing and 
listening. 

The customer should be instruct- 
ed to use the tone controls freely 
if he wishes to get maximum enjoy- 
ment from his equipment. Room 
acoustics. equipment variations and 
recording techniques all play a large 
part ill sound quality. If the micro- 
phone was placed too far from the 
bass in a particular composition, for 
example. the bass will have to he 
boosted to hear it in its proper per- 
spective. The owner is the listener: 
Ile should not fear that the response 
is being destroyed by turning the 
tone controls. That's why they were 
installed on the equipment. 

For the customer to achieve long- 
time appreciation of his equipment 
he should be warned about im- 
proper care of his record collection. 
Records should be stored vertically 
and should be wiped clean with a 

soft cloth made for the purpose 
before every use. A diamond stylus 
should be inspected regularly - 
about once a month for average use - to insure that no damage has 
taken place. A poor stylus ruins 
records and distorts the sound. 
Under average listening conditions, 
the stylus should be replaced yearly, 
or after approximately 1000 plays. 

Indiscrimate component buying is 
probably the worst offender of Hi - 
Fi quality. It is also a waste of 
money. A cheap changer connected 
to high quality components, for in- 
stance. usually leads to unbearable 
rumble and distortions which can 
only be partially corrected with 
rumble filters. The end result is 
never as good as when less ex- 
pensive components are used 
throughout. 
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Amperex 

ELECTRON 

TUBES Ill 

Amperex 
for over 
35 years 

are you replacing 
top tuI)es with 

idelltical iop quality t 

You can, now! You can carry the identical tubes that you find 

in most of the quality TV sets you're servicing. Chances are, 
you werr not aware that these sets were designed around spe- 
cial "Anlplifra'.le" tubes originated by Amperex. 

For some time now, designers have been using many Ampli- 
frame tubes in their quality TV receivers and we can tell you 
now that even more Amperex tubes are being designed into 
the sets you'll he handling in the future. 

Compare, if you will, the performance of Amperex Ampli- 
frames with conventional IF tubes: They provide 55% higher 
gain -bandwidth, increase TV set reliability by simplifying 
circuits and they make ,our servicing easier, faster and more 
profitable because their extraordinary uniformity virtually 

eliminates time-consuming realignment when you replace tubes. 
About the only way then, that you can he sure of optimum 

satisfaction for your customers and maximum profit opera- 
tion for yourself is to make room in your caddy right now 
for the identical, matchless -quality tubes that are being de- 
signed into the original sets... now available to you from 
your local distributor with the brand of the originator - the 
Amperex brand. 

Next time you visit your distributor, look for the green and 
yellow box and ask about Ampliframe tubes for TV and other 
entertainment replacement applications. Amperex Electronic 
Corporation, 230 Duffy Avenue, Hicksville, L. I., N. Y. 

In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17. 

- - - for more details circle 12 on post card 
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The flyweight class is 

represented by the 
Weathers 66 record 
player. Flutter is less 
than 0.04 percent 
and wow is C.02 
percent. Rumble is 

said to be below 60 
db. The platter is 

driven by a soft idler 
wheel. 

'Inactive' Hi -Fi Components 
A review of tone arms, lightweight and heavyweight platters 
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"Battleship" design 
of t h e Rek-O-Kut 
player is obvious. 
This unit has three 
speed lever control. 
A special belt is used 
to drive the platter. 

Gray 208.5 tone arm 
is viscous -damped to 
prevent rapid move- 
ment of the arm but 
the damping system 
offers little resistance 
to slow movements. 
The tracking error on 
this particular arm is 
less than two de- 
grees. 

Objections to auto- 
matic tone arms 
were virtually elim- 
inated by the new 
Rek-O-Kut system. 
Two motors are used 
to drive the system: 
one for the turntable 
and the other for the 
arm. 

A few years ago, When Hi -Fi was 
getting under way, the big argument 
between manufacturers of changers 
and turntables was whether chang- 
ers were as good as turntables. 
This was not exactly a good argu- 
ment: especially at that time, when 
a good changer might not be as 

good as the poorest turntable. 
Changer vs. transcription type 

tone arm debates took the same 
form. The tone arm battle has sub- 
sided leaving most manufacturers 
agreeing that dyamically balanced 
transcription arms are superior. 

Now that most changer manu- 
facturers have beefed-up their prod- 
uct and an argument could be 
justified. turn -table manufacturers 
have diverted attention from the 
original debate by cooking up an 
argument among themselves: Fly- 
weight turntables versus heavy- 
weights. And though it doesn't 
sound fair, each side has a valid 
argument. 

The Flyweight Case 

When it is necessary to move a 

small mass, only a small driving 
force is needed. Very light turn- 
tables now on the market utilize 
precision designed hysteresis syn- 
chronous motors in most cases to 
deliver smooth power to the turn- 
table. Since small motors are used, 
a limited amount of mass is set into 
motion; the motor and other mech- 
anisms being very light. Rubber 
wheels or drive belts are used to 
drive these and heavier turntables. 
The light weight of the entire as- 
sembly allows good platter isolation 
from floor vibration. 
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For your next R A. job, for every R A. job, 

SEPTEMBER 1962 

Commander Series 

Harman-Kardon gives you versatility, 

Galaxy Series 

top value and exclusive features 
.. . 

010411 
, + 

Troubador Series 

in each of these complete lines! 

Commander Series: Popular 
priced equipment with facilities and 
versatility seen only in "de luxe" 
amplifiers till now. 12, 35, and 100 
watt amplifiers and a 4 -channel 
mixer/preamplifier. Durable, con- 
tinuous -duty equipment which 
opens a new range of applications 
that can now be serviced with pop- 
ular priced p.a. units. 
Get the full story! 

Galaxy Series: A new concept 
in p.a.-modularized 40, 75, 150 
watt amplifiers, boosters and 8 
channel mixer, offering the quality 
of custom sound with installation 
ease of compact equipment. Pre - 
amp modules - give you precise 
equipment for any need, allows for 
expansion at any time at minimal 
cost; equipment never obsoletes. 
Get the full story! 

Built by Sound Men for Sound -Men 

harman kardon 

Troubador Series: Extra serv- 
ices and application flexibility 
unduplicated by any other transis- 
torized equipment. A 15 watt mo- 
bile transistorized amplifier and a 

30 watt portable transistorized DC 

or AC/DC amplifier. These ampli- 
fiers will find uses in police, fire, 
marine, construction, rental and 
other applications. 
Get the full story! 

For full details, write: Commercial Sound Div, Desk G-9, Plainview, L I., New York- 
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Microphones - Part 1 

There are four types of micro- 
phones commonly used in com- 
mercial/industrial applications - - ceramic, crystal, dynamic and 
carbon. The technician should 
understand each of these, since 
they are not readily interchange- 
able. 

The carbon microphone is the 
least understood, although it's ac- 
tually the forerunner of all micro- 
phones. It consists of tightly 
packed carbon granules and a dia- 
phragm which alternately com- 
presses and loosens the carbon 
granules, varying the resistance 
of the carbon "button" in accord- 
ance with the sound pressure 
variations. 

A carbon microphone requires 
a voltage source and a low -im- 
pedance input circuit. In high - 
impedance tube circuits, an input 
transformer must be provided to 
match the low microphone im- 
pedance to the grid -circuit. 

Carbon microphones are char- 
acterized by their ruggedness, high 
output, and usually limited fre- 
quency range. All these character- 
istics have made it a favorite in 
the past on communication equip- 
ment, however, there are undesir- 
able traits in all carbon type 
microphones such as carbon noise 
(hiss), granule coherence, non- 
linear response (distortion) and 
possible affects on carbon gran- 
ules by excessive temperature or 
humidity. l3ecause of these com- 
mon faults and the fact that a 
carbon type microphone cannot 
be directly replaced by standard 
dynamic, crystal or ceramic units, 
Astatic is developing a transistor 
amplifier for use in our new 
mobile microphones which then 
will directly replace the carbon 
unit. In the meantime, we will still 
offer our 10M5A carbon micro- 
phone as we have for over 10 
years. 

THE ASTATIC CORP. 

CONNEAUT, OHIO U.S.A. 
MANUFACTURERS OF 

PHONOGRAPH CARTRIDGES PICKUPS 
NEEDLES MICROPHONES RECORDING TAPE 

In Canada Canadian Asiatic limited, Toronto 

Export Roburn Agencies, New York 13, N Y 

- - for more details circle 14 on post card 

The Heavyweight Case 

¡ Irregularities caused by vibration 
and line variations can be smoothed 
by large masses. Flywheel action is 

achieved in the heavyweights by 
weighted and balanced platters. 
Some "heavies" use hysteresis syn- 
chronous motors which are depen- 
dent on line frequency for stable 
speed, though it is more common 
to find a shaded four pole motor. 
Irregularities caused by the four 
pole motor speed are said. by the 
proponents of this system, to be 
eliminated by the inertia of the 
heavy platter. 

The most popular drive system 
is still the idler wheel, but belt 
drives are gaining ground. It is felt 
by some manufacturers that the 

belt drive further isolates the turn- 
table from the motor. 

The Tone Arm 

The dynamically balanced tone 
arm has gained wide acceptance by 
the audiophile for more reasons 
than its ability to play upside down. 
Vibrations and other forces acting 
on the tone arm which cause record 
skip and skating arc greatly re- 
duced. The arm also allows the sty- 
lus pressure to he significantly re- 
duced. -Tone arms now on the mar- 
ket allow tracking pressures as low 
as a fraction of a gram. 

All of this means r,duced dis- 
tortion as well as less record and 
stylus wear. 

/tC . J. 

) ..r 

.5 

Continued on page /00 

The Dynaco B&O 
tone arm is designed 
to be used only with 
the Stereodyne pick 
up. The arm is com- 
pletely dynamically 
balanced to mini- 
mize vibration effects 
and eliminate t h e 
need for turntable 
leveling. 

Empire's tone arm is 

dynamically balanced 
in all directions. 
Tracking error on this 
arm is said to be 
0.65 degrees. Pivots 
used are on ball 
bearings. Fundamen- 
tal resonance is 8 

cps. 

Model 200 Stanton 
Unipoise arm is said 
to track at as little 
as 1/4 gram. The en- 
tire moving assembly 
weighs only 6 oz. A 
calibrated stylus 
force adjustment is 

built-in for 0 to 3 

grams pressure. 

Newest Garrard 
changer uses a dy- 
namically balanced 

tone arm. The changer 
intermixes all com- 
mon record sizes and 
speeds. 
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We don't pack an engineer into each new Citation Kit but... 
... the engineering built into each kit 

is so precise that the unit constructed in 
the home will be the equal of the factory - 
produced instrument. 

It is far more difficult to design a kit 
than to produce a completely manufac- 
tured product. In the plant the engineer 
can control his design from the moment of 
inception until the final packaging. The 
kit builder has only his tools, his ingenuity 
and little, if any, test equipment. 

Therefore, the complex process of in - 
plant production and control which guar- 
antees the fine finished product must 
somehow be embedded in the kit design. 
The Citation engineering group at 
Harman-Kardon, headed by Stewart Hege- 
man, has succeeded in doing just this in 
the design of all Citation instruments. 

Heavy duty components, operating at 
tight tolerances, have been selected for 
the Citation Kits. As a result, even if every 
component is operated at its limit-remote 
as this possibility is-the instruments will 
perform well within their specifications. 

Only Citation provides rigid terminal 
boards for mounting resistors and condens- 
ers. Once mounted, these components are 

suspended tightly between turret lugs. 
Lead length is sharply defined. The uni- 
form spacing of components and uniform 
lead length insure the overall stability of 
the unit. 

Improper routing of leads, particularly 
long leads, can result in unstable perform- 
ance. To prevent this, the Citation II is 
equipped with a template to construct a 
Cable Harness. The result: each wire is 
just the right length and in just the right 
place to achieve perfect performance. 

To meet the special requirements of the 
Citation Ill N, FM Stereo tuner, a new 
tuner cartridge was developed. This em- 
bodies most of the critical tuner elements 
in one compact unit. The cartridge is com- 
pletely assembled at the factory, totally 
shielded and perfectly aligned-elim:nat- 
ing the difficult problems of IF alignment, 
oscillator adjustment and lead definition. 

All resistors and condensers have been 
uniformly mounted and labeled on special 
component cards to eliminate hunting 
through paper bags. All of the small parts 
have been packaged is cellophane bags 
which are mounted on cardboard for ease 
of identification and handling. The unique 

Citation packaging techniques save much 
unnecessary time searching and sorting 
out parts. 

These truly remarkable achievements in 
Control Engineering are only a few of the 
many exciting new developments in kit 
design from the Citation Division of 
Hannan-Kardon. 

Send for free reprints of independent 
laboratory test repo*!s plus a Citation cata- 
log. Write Dept. SE -9 Citation Kit Divi- 
sion, Harman-Kardon, Inc., Plainview, N.Y. 
(Export Office, E\IEC, Plainview, N.Y.) 

,. .-.. 

. .r 

l (.4 
t ( C - Citation III 

)4K66 

harman kardon 
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The Stanton model 481 pick- 
up tracks at only 1/4 gram 
in professional quality pick- 
ups. 

PHONOGR 
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Jensen Industries is one of 
many phonograph needle 
displays used by dealers to 
increase sales. 

19. 

Benjamin's ELAC stereo cartridge is 

designed for conversion sales. The 
cartridge comes complete with 
mounted needle and one extra 
diamond for replacement purposes. 

The impact improvement of 
stereo on Hi -Fi quality is more 
obvious in the phono cartridges than 
any other single system part. In- 
creased frequency response, com- 
pliance, and tracking ability can be 
seen best in specifications listed in 
almost any Hi -Fi component cata- 
log. 

A pronounced decrease in stylus 
wear can be directly attributed to 
extremely light tracking pressures 
which new tone arms and cartridges 
have made practical. 

Specifications 

Extremely light tracking abilities 
found in today's pickups can be 
primarily attributed to increased 

Pickup made by Dynaco 
fits only their dynamic- 
ally balanced tone arm. 

Phono Cartridges 
and Styli 

Stereo advances have upgraded pickup 

quality and extended life of styli 

T\- . 
Sonotone's newest 
ceramic stereo car- 
tridge has increased 
compliance and is 
said to have 30 db 
separation. 

cartridge compliance and to new 
tone arm design. Compliance is a 

measure of stylus ability to move 
freely. It can also be called the 
"yielding" quality of moving parts 
which suspend the stylus. 

A cartridge with high compliance 
allows the stylus to move freely in 
the record groove and prevents 
skip and inter -groove vibration at 
light tracking pressures. The meas- 
ure of compliance is given in dynes 
and directly equals the resistance 
which the stylus offers to move- 
ment. One pound of force is equal 
to 4.448 x 10" dynes; more techni- 
cally, a dyne is the force required to 
produce an acceleration of one 
cm/sec/sec on a one gram mass. 

0.007;t 
4. 

A typical compliance figure is 
8 x 10-" cm/sec/dyne. One cart- 
ridge now on the market claims a 

compliance of 30 x 10 -" cm/sec/- 
dyne. The dynamic mass of that 
cartridge is only 0.5 x l0' grams. 

Figures are given for vertical 
compliance in stereo cartridges. and 
lateral compliance in monophonic 
units. 

Channel separation, of course 
does not apply to monophonic 
pickups. As in stereo amplifiers, 
separation of stereo cartridges is 

given in db. This data is obtained 
by feeding a pure one -channel sig- 
nal (a record modulated for one 
side only) and measuring the out- 
put from the other channel. Specifi- 
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World's Largest Electronics Catalog 
BIGGEST SELECTION BIGGEST SAVINGS! 
satisfaction guaranteed or your money back 
NO MONEY DOWN: Now! More Buying 
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LARGEST! 

MOST COMPLETE SAVE ON EVERYTHING 
Enjoy the world's biggest 
selection. SAVE MOST ON: 

Knight-Kits®-Greatest 
Build -Your -Own Kits 
Knight® famous Stereo HiFi 

Everything in Stereo Sys- 
tems & Components Tape 
Recorders & Tape Phono- 
graphs & Records Tran- 
sistor & FM -AM Radios 
Citizens Band 2 -Way Radios 

TV Tubes, Antennas, Ac- 
cessories Tools & Hard- 
ware Parts, Tubes, Transis- 
tors, Books Ham Station 
Equipment Test & Lab In- 
struments PA Systems & 
Intercoms 

Satisfaction guaranteed or your money back! 
NO MONEY DOWN Nowl More Buying Power 

with Your Allied Credit Fund Plan... 

SEND FOR FREE ALLIED CATALOG, 
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SAVE MOST ON DEPENDABLE 
TEST INSTRUMENTS- 

BUILD-YOUR-OWN QUALITY 

knight -kits® 
Save up to 50'; with famous easy -to -build 

I< NIGHT -K !Ts! Dozens of advanced instru- 
ment kits available: VTVM, Scopes, 'Tube 

Testers, VOM, Signal Generator, Signal 
Tracer-every type of money -saving 

instrument you want for more efficient 
and dependable service work. Over 

100 quality KNIGHT -KITS avail- 
able, including Stereo hi-fi, 

Citizens Rand and Amateur 
types-see them all in the 

1963 AI.I.IEn Catalog. 

YOUR COMPLETE SUPPLY SOURCE: One order to Allied 
tills the whole bill for all the electronic parts and servicing 
equipment you require. 

NO MONEY DOWN: Now! More Buying Power 
with Your Allied Credit Fund Plan 

ALLIED RADIO 
Everything for the Electronic Service Technician 

BIGGEST SELECTION BIGGEST SAVINGS 

World's Largest Stocks of Electronic Parts 
TV Tubes, Antennas, Accessories 
Replacement Tubes and Transistors 
Test Instruments and Meters 
Servicing Tools and Hardware 
Widest Selection of Technical Books 
P.A. & Intercom Systems 
Everything in Stereo Hi -Fi 
Tape Recorders, Tape & Accessories 
Citizens Band 2 -Way Radio 

Same day shipment from stock 
for all your servicing needs REF 
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new double duty 

nutdriver set 
Ten professional nutdrivers in this compact, 
convertible set become twenty with use of 
a remarkable piggyback "torque amplifier" 
handle. Slipped over pocket nutdriver 
handles, it gives the grip, reach, and driv- 
ing power of standard drivers. Does more 
jobs with fewer tools, saves bench space, 
lightens the service kit. 

10 color coded, 
pocket size nutdrivers 

%]2 thru Ye") 

1" x 31/8" hollow 
torque amplifier 
handle 

slim, trim see-through 
plastic case can be 

carried in pocket 

I flat base turns case 
into bench stand 

lid provides 
storage for handle 

PS120 

WRITE FOR 
BULLETIN N762 

XCELITE INC. ORCHARD PARK, N. Y. 
Canada: Charles W. Pointon, Ltd., Toronto, Ont. 
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opinions. It' the majority is correct, 
however, the 0.5 mil stylus should 
he used for "stereo only." This 
stylus should not he used with 
monophonic records. The 0.7 and 
0.75 mil tips can be used to play 
both monophonic and stereo rec- 
ords, but it is not highly recom- 
mended. 

If styli with too large a tip is 
used to play a record, poor tracking, 
distortion, and increased record 
wear will result. An oversize tip 
causes the point to ride too high in 
the record groove. On the other 
hand, an undersized point causes 
distortion, poor tracking, increased 
noise, and exceptionally high record 
wear. 

cations state what frequency is used 
for this check (generally 1000 cps) 
and the separation usually decreases 
as the frequency increases. Typical 
separation of recent cartridges s 
between 10 and 30 db at 1000 cps. 

Frequency response claims for 
recent cartridges range up to I0 to 
50.000 cps. .`lost cartridge response 
specifications fall somewhere be- 
tween 20 and 15,000 cps, however. 
The important consideration is out- 
put deviation for a constant input 
throughout this range. Figures are 
given in ±- db for a specific fre- 
quency range.. Frequency response 
specifications vary widely from 
"flat, 20 to 20.000 cps to ± 5 db 
30 to 15,000 cps." As with most 
Hi -Fi components, however, the 
crucial test is listening to the pickup. 

Sensitivity is usually not consid- 
ered vital to the audiophile, since 
high gain. low noise preamps are 
almost universally adaptable for all 
but a few special pickups. The cart- 
ridge output impedance should be 
rigidly adhered to since the output 
may be increased in the most audi- 
ble region and suffer greatly at the 
extreme ends of the audible spec- 
trum. 

At least one cartridge on the 
market utilizes a transformer to 
match its low impedance to the 
preamp. Still another uses a capaci- 
tive pickup which must he demodu- 
lated and amplified before it is fed 
to a standard preamp. 

The Stylus 

Probably no component in Hi -Fi 
has received as much attention as 
the stylus. But a cloud of mystery 
surrounds it. Styli with tip radii of 
3. 2, I. 0.75, 0.7. and 0.5 mil, can 
be purchased at almost any record 
shop. Some tips are compromises 
for various record types. The proper 
stylus should be used only with the 
record for which it was designed, 
however - a compromise should 
not he used. 

The three mil tip should be used 
with 78 rpm records only. Seven 
inch 45s should use 2 mil needles: 
later "extended play 45s" and 331 
rpm records both use I mil styli. 
Talking book records (162/3 rpm) 
were designed to employ 0.5 mil 
styli. 

Stereo developments have created 
considerable confusion regarding 
styli selection. !Manufacturers of 
both styli and records. have varying 

Replacement 

Changing diamond styli every 
year isn't logical. If a record player 
is used once a day for one record, 
then a total number of plays for the 
year would he 365. if the records 
are short, the total time may be as 
little as 80 or t00 hours - far 
short of a diamond needle's life 
when normal tracking pressures are 
used. 

When the system is used every 
day to play two long selections, 
plus Saturday and Sunday. the total 
time may exceed 1200 hours - 
tar beyond the normal life of a dia- 
mond stylus. The hest "rule -of - 
thumb" seems to be a combination 
of checking the stylus regularly and 
keeping track of the approximate 
hours the unit played. Elapsed -time 
meters are available to measure the 
exact playing time. 

The quality of styli available to 
the dealer is often cause for con- 
cern. What is the basic difference 
between a two dollar diamond 
tipped needle and one costing $20? 

Top quality diamond tipped styli 
have larger diamonds which are 
sometimes embedded in the shank 
of the assembly. Less expensive 
styli are only tip polished and are 
not usually secured as well to the 
shank as more expensive units. Un- 
der magnification, cement can often 
be seen on the sides of the less ex- 
pensive types. 

This should be thoroughly ex- 
plained to the customer if you are 
going to handle both types of styli. 
If the customer has records which 
cannot be replaced. the more ex- 
pensive styli replacement is a 

must. 
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This is where, an investment 
Y.. in a Garrard 

Automatic Turntable 
ry pays off 

Aro 

Chances are :hat sooner or later more is spent 
on records than on any record player. More, it 

may he, than the cost of the entire music sys- 

tem. Listening enjoyment is dependent upon 
records and the unit that reproduces them. This 
is exactly why more GARRARD Type A's, for 
example, have been sold-and are being sold- 
than any other high fidelity record playing 
equipment. without regard to cost. Just consider 
this... 

\lost people today want to use one of the ultra - 
sensitive cartridges developed originally for 
separately -sold tone arms because of high com- 
pliance. Garrard has integrated precisely such 
an arm in the Type A Automatic Turntable- 
dynamically-balanced, counterweight adjusted, 
designed and built with the same precision, the 

same balance, the same freedom from friction, 
the same playback characteristics and low res- 

onance. This arm, operating in conjunction with 
the Type A's heavy, full-size, non-magnetic turn- 
table -a laboratory -balanced, double -shielded 
motor; and (when wanted) the gentlest auto- 
matic record -handling mechanism ever designed; 
rewards the listener with the full measure of the 

magnificent reproduction expected from the best 

recordings. 

Garrard's Type A Automatic Turntable is 
proudly owned by a growing legion of highly 
critical people who, originally amazed at the 
$79.50 price, have come to realize this com- 
pletely integrated precision instrument could have 
been developed only by the Garrard Laboratories. 

For illustrated literature, write Dept. GM-552, 
Garrard Sales Corp., Port Washington, N. Y. 

-.: , 
world's finest 

Canadian trqulrlas to Chas. W. Pointon, Ltd., 66 Racine [iced, Rexdale.Ontarlo- Territories other than U.S.". and Canada to Garrard Engineering and Mfg. Co., Swindon. Wilts , England 

- - - for more details circle 36 on post card 

SEPTEMBER 1962 85 



 ' ,--..- 

Preamplifier -control unit for tape desk employs VU meter to assure 
optimum recording level for all material. 

s 
r 

, 

Cybeiri,nics, Inc. markets a magnetic tape cleaner 
which can also double as a tape rewinder. 

1 
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Viking playback -ape deck is designed for use in custom installations 
or as an integral part of packaged recorders. 

STEREO RECORDS 

AND TAPES 

New tapes offer several advan- 

tages over discs, but it is the dealers 

responsibility to show 'both sides 

of the coin' to prospective pur- 

chasers of 'tape only' systems 
"Packaged" stereo recorders are appearing in increasing numbers. 
Concertone's model 510 is an example of a complete high quality 
unit. 

Tape recording has come a long 
way in the last year or so. The tape 
cartridge is gaining wider accep- 
tance almost daily and new develop- 
ments in tape recording are offering 
genuine competition to the disc. 

To the person who simply works 
on these machines, keeping tip with 
all the new developments can be 
quite a task. It's a necessary task. 
however. if the service -dealer and 
technician are to sell or intelligently 
troubleshoot tape recorders now on 
the market. 

Multitrack Systems 

When tape recorders were first 
developed. the entire width of the 
tape was utilized to record and play- 
back and the tape traveled only in 
one direction. This system is still 
used with very high quality tape sys- 
tems in monophonic recording. Be- 
fore the advent of popular stereo, 
however, smaller heads were built 
for the recorders and half of the I/ 
in. -wide tape was recorded in each 
direction. Tapes recorded in this 

fashion could he played twice as 
long. 

Older tape recorders were obso- 
leted or required extensive changes 
when the two track system became 
a "standard." Achieving the ability 
to print two completely separate 
channels of information side by side 
on I/ in. tape naturally opened the 
door for home stereo tapes. The 
system was short-lived because the 
four track system was yet to come. 

The four track system simply 
doubled up the information. 
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s matched dynamic microphones 

take guesswork out of stereo recording 
Now, whether you buy 

E -V microphones singly, 

or in pairs... E. V uniform 

quality assures custom - 

matched performance 

for stereo recording. 

Model 664 
Dynamic Cardioid 

"Best for Noise Control" 
k List ;85.00 each 

IJ 

For living, vibrant stereo reproduction of words and music, dynamically matched 
microphones are the vital key to fidelity. Electro -Voice custom matching means 
microphones are specifically engineered to equal each other in frequency response, 
polar pattern and overall sensitivity. These characteristics take the guesswork 
out of stereo recording - make microphone placement easier, give more uniform 
recording quality, offer better stereo separation, create natural sound reproduc- 
tion, yield professional results and reduce "trial and error" time. Not only are 
they matched but their smooth response, wide range, high sensitivity, ruggedness 
and reliability are the same basic features which have made E -V professional 
microphones the choice of critical recording studios, radio and television net- 
works and leading independent stations. There is no finer choice than Electro - 
Voice ... no finer microphone buy for the money. 

Model 636 
Dynamic Nondirectional 

"Widest Range ... Slim Style" 
List ;72.50 each 

Model 623 
Dynamic Nondirectional 

"Modern Design ... 
Budget Priced" 

List ;57.00 

ELECTRO -VOICE, INC., Commercial Products Division, Dept. 9221, Buchanan, Michigan 

Model 630 
Dynamic Nondirectional 
"Rugged ... Reliable" 

List $52.50 each 

Write for /our FREE 
E -V microphone catalog. 
Over 50 models to choose 
from for stereo recording 
and ever yother sound need. 

giewek3(n.en e 
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FOR FULL QUALITY 
STEREO -MULTIPLEX 
OR MONOPHONIC 
FM RECEPTION 

use 

INCO 
World's most 

Complete Line of 
Hi Fi Phased 

FM Antennas... 

THE TOP PERFORMANCE 

FM ANTENNA LINE 
No matter how well your FM unit 

is performing, you'll hear the differ- 
ence a FINCO makes. Rich, luxurious 
distortion -free sound is yours when 
you pick just the right FM antenna 
from FINCO's complete line. 

FM3 - 513.00 

.r 

FMS - $36.35 

FM -2 KIT'- 514.50 

FM4 - $24.90 

Plus FMT-1 Turnstile Kit - $14.50 
FM Electronic Booster Model T-AMB-AC - 

534.95 

Write today for Catalog #20.213. 

FINCO 
THE FINNEY COMPANY 

Dept. E.T. 

34 W. Interstate Road Bedford, Ohio 
' Portable stereo tape recorder, model 6.44, by Tandberg can be incorporated into existing 

Hi -Fi or stereo system. 
- - - for more details circle 32 on post card 
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STEREO RECORDS 

AND TAPES 
With stereo, half of the reel is 

played in one direction and the 
other half in the Opposite direction 
by reversing the tape. 

-he problem seems to he coming 
to a head since no manufacturer has 
yet suggested six or eight tracks on 
a standard tape. If one does, it could 
mean the end of an up-and-coming 
consumer product. Only two years 
ago the confusing variety of tape 
types on the market kept even those 
with tape machines away from the 
pre-recorded tape counters: Mono, 
stereo. two track. four track, reels 
and cartridges. As if this weren't 
enough to completely confuse the 
customer; he also had to consider 
speeds: I v/a. 334, 71/, and in some 
cases 15 in./sec. 

Standard pre-recorded stereo 
tapes now available are almost en- 
tirely four track recorded at 711 
in./sec. "I -he cartridge tapes de- 
veloped by Columbia and Minne- 
sota Mining and Manufacturing Co.. 
however, may still find their po- 
sition with the separate reel tapes. 
The new cartridge uses three 
tracks for stereo. Two are active 
tracks and the third is an op- 
tional channel. the cartridge 

F 

measures about 311 x 31.'2 x 5/16 
in. and will play for 64 minutes 
at I7/a in./sec. The system is fight- 
ing for a place in the audiophile's 
home and deserves consideration 
by those thinking of buying a new 
recorder. The new speeds used on 
these cartridge tapes is said to pro- 
duce sound on a par with the hest 
711 in./sec. tapes. 

Tapes vs. Discs 

There is little doubt in the minds 
of either record companies or tape 
manufacturers that both records and 
tapes will remain on the market 
with neither greatly affecting the 
sales of the other - at least for 
some time to come. 

But the serious audiophile's de- 
cision may he a difficult one to 
make. If one or the other must be 
decided upon. the advantages and 
disadvantages of both recording 
mediums should ... he pointed out. 

Tape has an inherently greater 
frequency range since the recording 
process is entirely electrical. The 
disc is severely limited at higher 
frequencies because the cutting 
stylus, as well as the pick up stylus, 

Continued on page 100 
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this is the EMPIRE TROUBADOR 

EMPIRE 208 TURNTABLE 
EEIEv 

1 

IkStlarnk, 
1 

-, 

-s 
EMPIRE 980 PLAYBACK ARM 

EMPIRE 880v 
CARTRIDGE 

"...WORLD'S MOST PERFECT RECORD PLAYBACK SYSTEM" 

Complete integrated record playback system that meets the most rigid requirements of the 
most critical ear. High Fidelity magazine's equipment report said: "The Troubador represents a 

precision -engineered product of the highest quality ... wow, flutter and rumble completely in- 
audible... first-rate audio components." The massive 3 -speed "silent" turntable is driven by a 

heavy-duty hysteresis -synchronous motor to insure constant platter speed, indepe-ident of cur- 
rent fluctuations. Combining the two most sought-after qualities in playback arm design - free suspension and dynamic balance - the 980 features the sensational Dyna-Litt* that 
automatically lifts arm from record at play -out. And finally, the revolutionary new Empire 880p 
mono -stereo cartridge ... the last cartridge you'll every buy. Featuring the virtually indestructible 
Dyna-Life* stylus, it achieves the complete elimination of cartridge distortion through lowest 
dynamic mass, highest compliance, and a tracking force as low as 1/4 gram. Complete color 
brochures on request. 

IIY 
E 

TROUBADOR 
TABLE OF CONTENTS 

Empire 208 3 -speed "silent" 
turntable ...Empire 980 
dynamically balanced playback 

arm with the sensational Dyna- 

Lift'. . and the new Empire 

880p mono -stereo cartridge 
featuring the virtually inde- 

structible Dyna-life' stylus 
.. Complete with handsome 

walnut base: $222. 

EMPIRE 
SC!ENIIMI[ COOP 045 STEWARt AVE. GARDEN [WV I. LEE V 

EXPORT: CANADA. Empire Scientific Corp., Ltd., Toronto, Canada EXPORT EXCEPT CANADA. EMEC, Plainview, L. I., N. Y. -Patent Pending 

- - - for more details circle 31 on post card 
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Understand f -m multiplex operating principles 
and simplify your sales and service problems 

Servicing 

F -M Stereo 

Receivers 

and Adapters 

Stereo multiplexing may yet pro- 
vide the long awaited shot -in -the - 
arm needed to stimulate a signifi- 
cant increase in f -in broadcasting 
throughout the country. More than 
100 stations are now hroadcasting 
stereo and another 100 are ex- 
pected to he on the air before the 
end of this year. Technicians and 
service dealers can certainly look 
forward to modest increases in f -m 
equipment sales and service ill those 
areas having stereo broadcast sta- 
tions. Sales of good high -gain f -in 
antennas will also increase. 

Special Service Equipment 

Although few additional service 
instruments will he required by the 
well equipped TV service shop, a 

good stereo generator will more 
than pay for its keep by speeding 
up service work and providing ac- 
curate alignment necessary for 
satisfying audiophile ears that grow 
more discriminating with the pass- 
age of time. 

Stereo generators presently of- 
fered by a few manufacturers will 
have one thing in common: a rela- 
tively high price. There's little in- 
formation available at this moment 
to indicate that the instni rent cost 
will change in the very near future. 
Those who have the potential busi- 
ness may do well to climb aboard 
the stereo hand wagon without un - 

COMPOSITE 
SIGNAL 

i L 

Fig. 1-Simplified demodulator used in Pilot's multiplexer. Switching 
is accomplished by feeding a 38 kc signal to the composite by 

transformer coupling. 

due delay. As with many other new 
products, technicians who are set 
up to give immediate satisfactory 
service usually end up with the 
"lion's share" of the business. 

The stereo generator can he con- 
sidered a miniature f -m broadcast- 
ing station. It can also provide a 

number of synchronized signals for 
testing multiplex units. Actual 
stereo broadcasts can he made with 
some stereo test sets by simply 
feeding a stereo signal to the gen- 
erator from a stereo disc or tape 
through a standard preamplifier. 

If a stereo generator is used, the 
only other piece of equipment nec- 
essary will he an oscilloscope. 
Proper alignment can then he ac- 
complished by using signals sup- 
plied by the test set to generate 
Lissajous patterns on the scope 
which are clearly defined in the 
generator operating instruction 
manual 

How F -M Stereo Works 

The confusion caused by 'pro- 
fessional" explanations of f -m stereo 
adapter operating principles has 
caused many technicians to shy 
away from f-nl multiplex equipment 
servicing. If all the explanations 
are denuded of the "double talk," 
basic principles are far less compli- 
cated than those involved in color 
circuitry-which many of these 

stereo -discouraged technicians ne- 

gotiate successfully in everyday 
stride. Risking the danger of being 
collared and accused of oversimpli- 
fying by a few "bright-eyed" stereo 
visionaries, a simple explanation of 
stereo broadcasting is presented 
herewith. 

Two microphones pick up broad- 
cast studio sound from the left (L) 
and right (R) side of the presenta- 
tion. These two signals are "cam- 
bined" to form two channels of in- 
formation. The primary channel is 

identical to the monophonic signal 
which is the simple algebraic sum 
of both microphone signals (L+R). 
This channel contains all the au- 
dible portion of the spectrum. 

The second channel is the dif- 
ference between the left and right 
channels (L-R). The difference 
signal is used to modulate a 38 kc 

suhcarrier. The carrier is then sup- 
pressed and sidehands of the car- 
rier from 23 to 53 kc are retained. 
A 19 kc pilot frequency is also 
added to the signal for synchroniz- 
ation. The same signal is used at 

the transmitter to generate the 38 

kc suhcarrier. 
All of these signals are combined 

on the f-nl carrier and transmitted. 
In addition, the transmitting station 
is authorized to transmit storecast- 
ing (SCA) signals for broadcast to 
restaurants and other business es - 
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This Heathkit TV service group can be yours for only $22 per mo. 

e - 

Orly heath, world's largest manufacturer of easy -to -build electronic k ts, can offer test 
instruments with outstanding quality and perto-mance, new professional styling and tremendous 
dollar savings! None other can match their great value. Equip yon r TV service bench with Heathkit 
Test Instruments as have so many other successful service techmciars ... enjoy tar greater 
Quality ... at far less cost .. by doing the easy assembly yourself! 

Complete TV serwiciig facilities are yours wit') these new Heahkits: 1. Mosel IG-52 TV Sweep 
Alignment Generator, 554.95; 2. Mocel IG-62 Color Bar á Dot Generator, $6.1.55; 3. Model 10-12 
LaboratoryOscilloscope, $76.!5, and 4. Model IM -11 Vacuum Tube Voltmeter, $29.95. Use Heath's 
ccnvenient time pay plan . . pay only $22 mo. while you enjoy the equipment you need now! 
See the complete new line of professional Heathkit test instr iments in the 1963 Heathkit catalog 
or at your nearest Heathkit distributor. 

FREE 1963 HEATHKIT CATALOG 
If you are not already on our mailing list, fill in 
and mail this coupon right away to recei,,e IFis Name 
now Fall & Winter edition of the world's bigges 
electronic kit catalog. Mora than 100 nrw electronic 
luxuries have been added since the Icst issue . 

Street 

more than 250 in all, completely described and 
illustrated. Send for your free copy today) City _ __ _ _ - - _ _ - _ -Zone State 

L 

HEATH COMPANY 
Benton Harbor2 4 , Michigan 

Please send my FREE 100 page 1963 Heathkit Catalog 
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Bogen's multiplex adapter 
includes volume control. 

The MPX - 200 by 
Fisher is designed to 
be concealed near 
the tuner. 

tahllshments for entertainment or 
background music on a rental basis. 
The SCA signal occupies no more 
than 10 percent of the hand he- 
tween 60 and 74 kc. 

f!AIIAt1oN 

\ 1 

, 

»-Am) 

: 

Heath's adapter uses a minimum 
of controls. Only an on -off switch 
and separation controls are in- 
cluded. 

In the receiver, the 19 kc signal 
is amplified and used to sync an 
oscillator for signal demodulation. 
The signal used for demodulation, 
of course. must he 38 kc. Each 

'CM P 

EOM 
PA55 

EiETEP 

23 53 
C'C 

I. k 1- 
6TeC 

BAND 
PASS 

L 
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L. 

.1' 
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it.0 
E ETER 

E.P 

.P . 
]B -CI 

Of .EC TOR 

313.r 
EP 

tKC 
S.NC.. 
05C 

E.P 
. EP 

2P 

RiGw. 
DE 

-MPr.A i. 

PPE -AMP 
AuO,C 

AMP 

AUDIO 
AMP 

POWER 

POwEP 

Fig. 2-Block diagram of G -E f -m stereo radio. 

Multiplex adapter by 
Sherwood connects to 
any high fidelity f -m 
tuner. 

of the signals are then amplified 
and fed to their respective channels. 
A typical demodulator circuit is 

shown in Fig. I. Finding your way 
around these circuits is not too dif- 
ficult and can he aided by studying 
the block diagram shown in Fig. 2. 

Antennas 

Well installed high -gain anten- 
nas will he absolutely necessary for 
good f -m stereo reception. Areas 
which presently receive good single 
channel f -m will discover very un- 
satisfactory stereo reception unless 
these antennas are installed. The 
average decrease in received stereo 
over standard f -m signal strength 
with present antennas, will he about 
20 percent. TV antennas can be 

"thrown up- on the roof with only 
a reduced signal or a ghost. Multi - 
path effects in f -m, however, not 
only distorts fidelity (which is our 
prime concern) but certain multi - 
path effects can completely oblit- 
erate normal separations. 

Several new high -gain antenna 
types. especially designed for stereo 
reception. are already on the mar- 
ket. Among these are remote con- 
trolled (wireless) systems, stacked 
yagis and parabolic dishes. The type 
of antenna hest suited for a given 
installation can he easily determined 
by the experienced TV technician. 

Too much signal can he a prob- 
lem as well as too little signal- 
although too much is easier to han- 
dle. If only one f -m station is locat- 
ed in your area, it would certainly 
he a serious error to recommend a 

rotor -equipped antenna installation 
to a prospective customer. 
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the Sounds of the Sixties Sound Best 
thru New Bogen Challenger "CHB" P.A. Systems 

Versatility. Whether you need P.A. to function above a stadium roar... or in the neighborhood recreation hall, there's 
a new CHB to fit your need. Ranging in power from 10 to 100 watts, CHB amplifiers are adaptable for indoor, outdoor, 
portable or mobile use. Features and Accessories: 4 -speed phono, fastens to amplifier top tamper -proof, front 
locking plate continuous -duty circuitry remote controller circuit protection against accidental speaker -line 
shorting ...and many more, previously featured in the exclusive BOGEN Flex -Pak line. Reliability. BOGEN'S 30 -year 
leadership in sound craftsmanship is your extra guarantee of rugged, dependable performance with minimum 
maintenance. In business, industry or government... most P.A. is by BOGEN-pioneer of the most significant devel- 
opments in P.A. Write for CHB Catalog #311. 

SEPTEMBER 1962 

BOGEN-PRESTO 
Desk ET -9, Paramus. N.J.-A Division of The Siegler Corporation 
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Hear! Hear! 
3 POWERFUL 

PROFIT MAKERS 
FOR FM AND FM 

MULTIPLEX STEREO 
There's a wide-open market for these 
great Jerrold accessories among 
stereo buffs and monaural FM own- 
ers. Assure your customers top per- 
formance from FM equipment, and 
enjoy extra profits in the bargain. 

FMX 

,-r\ ' 

FM RANGE EXTENDER 
A must for multiplex, this high -gain 
(20 db) preamp really beefs up weak 
antenna signals. Brings in distant 
stations . eliminates unwanted 
noise ... makes even low-cost tuners 
and radios sound great! Latest 6DJ8 
frame -grid tube, "no -strip" twin -lead 
terminals. $29.95 list - 
TX -FM 

' 

FM/TV ANTENNA SPLITTER 
Gives full FM reception from a broad- 
band TV antenna. Compact, triple - 
tuned band-pass filter splits FM and 
TV signals without loss to either. 
Complete isolation between FM and 
TV sets. Positive matching. Universal 

L_ mounting, indoors or out. $6.95 list - 
1111K-11. 

MAGIC CARPET ANTENNA 
Hides under the rug, in the attic or 
closet. Exceptionally good for FM re- 
ception in apartment houses and 
suburban homes. $9.95 list - 
Ask your Jerrold representative for 
full information. 

JERRDLD 
ELECTRONICS 
CORPORATION 

A subsidiary of The Jerro:d Corporation 
Dept. IDS -250, Philadelphia 32, Pa. 

- - - for mare details circle 49 on post card 
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Selling and Installing 

Background Music Systems 

Automatic repeating tape systems offer 
additional source of income for TV - 

radio technicians and service -dealers 

The better restaurants, bigger 
manufacturing plants, and most 
productive offices today are being 
served by background music. This 
is not a coincidence. It is generally 
well known that music played soft- 
ly in the background increases em- 
ployee production and gives a feel- 
ing of well-being to customers of 
businesses supplied with back- 
ground music. Ironical as it may 
seem, however, the people who ben- 
efit from the music are often nol 
consciously aware of it. The music 
is heard but not listened to. 

Many places of business are 
ready to commit themselves to in- 
stalling background music, but 
won't put out the effort to locate 
dealers or manufacturers of hack - 
ground music equipment. Techni- 
cians presently engaged in TV - 
radio, Hi -Fi and industrial elec- 
tronic equipment repair. arc in an 

excellent position to sell and serv- 
ice background music equipment. 

Getting Your Foot in the Door 

The hardest part of selling to 
business people is getting an ap- 
pointment with the buyer. A well - 
written letter and a follow-up phone 
call are usually effective methods. 

Manufacturers of background 
systems will supply you with sales 
information and price listings. Of 
course. all of this should be taken 
care of before contacting the poten- 
tial buyer. 

Technicians have been frequently 
preached to regarding their personal 
appearance. When dealing with in- 
dustrial business customers, per- 
sonal appearance becomes doubly 
important. 

System Types and Installation 

The same installation principles 
used for PA are employed in back- 
ground music systems. You should 
brush up on sound distribution the- 
ory so you can make an intelligent 

CHART I 

Consideration Reason 

1. Number of square feet to be served 

2. Ceiling height 

3. Noise levels in db 

4. Number of people in each area 8 
amount of movement 

5. Building design and construction, par- 
ticularly ceiling and wall material 

6. Number of volume controls needed and 
best locations 

7. Environmental conditions-dust, corro- 
sive fumes and temperature extremes 

8. Local building and electrical codes 

To determine total number of speakers re- 
quired 

Spacing required between speakers 

Determine power requirements for each 
speaker or group of speakers 

Factors affecting sound coverage and vol- 
ume level 

Determine best speaker mounting loca- 
tions and wiring routes; wire above ceil- 
ing, through walls or between floors 

Influences control type selection and wir- 
ing requirements 

Selection of speaker types, location and 
wiring 

All installations must conform to local 
codes 

ELECTRONIC TECHNICIAN 



CHART 2 

Noise 
characteristic Area to be eooered 

Weighted 
background 
noise level, 
db 

very noisy factory (very noisy) 90 
conversation 
d;[It or 
impossible 

mochine shop 

printing pion, (overage) 

90 

80 

ossernbly line (overage) 75 
loctory (overage) 75 

noisy mochine accounting 75 

voice must 
auditorium (overage) 70 

be roiled to 
supermarket 
shipping department 

75 
60 

be understood once (busy) 70-75 
transportation waiting room 75 
restaurant (noisy) 75 

deportment store 65 

normal bank (public area) 65 

conversation 
restaurant (overage) 60 

easily 
oFee (quiet) 
hotel lobby 

55 
55 

u ndrstood hospital oreas 55 
office waiting room 55 

cost estimate. (A word on this esti- 
mate: Don't forget to add an over- 
head percentage to your cost and 
profit figure). 

The amount of power and the 
number of speakers necessary will 
depend on several factors. !V, ost of 
these are included in Chart I. Pad- 
ders will he necessary at many 
speaker locations where speaker 
placement alone will not provide 
even sound. 

Several systems which provide 
background music are presently 
available. The newest and most 
popular are the automatic tape car- 
tridge units. Many types of music 
are available on these prerecorded 
cartridges which are simply plugged 
into the playback system. Most of 
the units operate about 21/ hours 
and then repeat the tape. 

Restaurants and other places of 
business where music is primarily 
played for customers, the system 
can operate on a limited number of 
cartridges since customers rarely 
stay through an entire tape se- 
quence. On the other hand, when 
the music is played for the benefit 
of full time employees, a larger 
selection of tapes would he nece\- 
sary to prevent monotony-which 
the music should help prevent. 

It's up to you. If your business 
needs a shove, investigate back- 
ground music. The possibilities are 
limited only by the number of busi- 
nesses ill your area. 

IF YOU CHANGE YOUR ADDRESS 

Notify us at I East First Street, Duluth 

2, Minn. Please include the address label 

from a recent issue and allow 30 days 

for the change. 
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...Use These : 
Whether it's hi-fi in the home, or CB 
in car, boat, truck, or taxi, custom 
installation jobs jump into the 
big -profit category when you deliver 
high quality at loco cost. 

And especially with EICO kits, which 
average 40% less than our own, low, 
wired prices. \Vire 'em up yourself 
and pocket the difference-with your 
customer's blessing, because if you 
build the components yourself, it's 
custom-made all the way through! 

But kit or wired, EICO's all-out, 
no -compromise engineering. EICO's 
strikingly dramatic beauty, and 
EICO's fantastically low prices 
provide all the ingredients necessary 
for big profits on custom jobs. To put 
it simply: You Profit from 
EICO Excellence. 

Deluxe Citizens Band Transceivers 
Kit Wired 

x770: 117 VAC only $79.95 $109.95 
771: 117 VAC and 6 VDC 89.95 119.95 

#772: 117 VAC and 12 VDC 89.95 119.95 

i., 

, 5 

r..wl [` .a*J' . ' <... 
WKp Ism -11-- 

doá r: i. 4, 
NEW TRANSISTORIZED 

STEREO/MONO 4 -TRACK 
TAPE DECK RP100 

Semikit $299.95 Wired $399.95 
Luggage -type Carrying Case $29.95 

Standard 19 -inch Rack Mount $9.95 

STEREO FM MULTIPLEX TUNER ST97 
Semi -Kit $99.95 Wired $149.95 

Includes metal cover and FET. 

1 003 

= ,1=. 

FM/AM STEREO TUNER ST96 
Kit $89.95 Wired $129.95 

Includes metal cover and FET. 

...AO.. 

) 7_ ;' 1!: r 
70 -WATT INTEGRATED 

STEREO AMPLIFIER ST70 
Kit $99.95 Wired $149.95 

Includes metal cover and FET. 
40 -WATT INTEGRATED 

STEREO AMPLIFIER ST40 
Kit $79.95 Wired $129.95 

Includes metal cover and FET. 

Rely on EICO Excellence for your test equipment too: 

e. 

AC VTVM 8 
AMPLIFIER - 

#250 
Kit $49.95 
Wired $79.95 

EICO j 
ADD 5% IN THE WEST 

TRANSISTOR 
AND CIRCUIT 
TESTER #680 
Ktt $25.95 
Wired $39.95 

IN -CIRCUIT 
CAPACITOR 
TESTER #955 
Kit $19.95 
Wired $39.95 

For complete catalog of ove 105 EICO kits and wired units- hi-fi, test equipment, 
citizens radio, ham gear-plus name of nearest distributor, write to dept ET -9 
EICO ELECTRONIC INSTRUMENT CO., INC., 3300 Northern Blvd., L.I.C. 1, N.Y. 
Export Dept., Roburn Agencies Inc., 431 Greenwich Street, New York 13, N. Y. 

VISIT EICO ROOMS 518 & 522, NEW YORK HI-FI & MUSIC SHOW, OCT 2-7 

- - - for more details circle 28 on post card 
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MANUFACTURER & PRODUCT 
STEREO DIRECTORY 

Amplifiers, 1 -channel amp -1 

Amplifiers, 2 -channel amp -2 
Amplifier -preamplifiers integrated, stereo .... amp -pre 
Antennas, FM. 'ant 
Arms arm 
Cartridges, stereo phono car 
Changers cha 
Control Units, stereo cont 
Conversion Kits, stereo phono conv-p 
Conversion Kits, stereo tape recorder conv-t 
Enclosures & Cabinets enc 
Headphones hed 
Microphones mik 
Needles need 
Phono Systems, accessories phon-acc 
Phono Systems, stereo, complete phon-sys 
Preamplifiers, 1 -channel pre -1 

Acoustic Research. Inc.. 24 Thorndike 
St.. Cambridge 41. Mass.-spk: tur 
Aldshir \lfg. Co., Inc., 111 lake Ave.. 
Tuckahoe. N.Y.-car; need 
Allied Radio Corp., 100 N. Western 
Ave., Chicago 80. 111.-amp-I; amp -2: 
amp -pre: hed; phon-acc; phon-sys: pre -I: 
pre -2; spk: tun -I: tun -2; tun-mult: tun - 
ad: K: W 
Altec Lansing Corp., 1515 S. Manchester 
Ave., Anaheim. Calif.-amp-I: amp -2; 
amp -pre; enc; mik: pre -I: pre -2; spk; 
tun -I: tun -2: tun-mult: tun -ad 
Amelux Electronics Corp., 60 E. 42nd 
St,. New York 17, N. Y.- tap-acc: tap- 
ped: tap rec: W 
American Concertone, Inc., Div. of Astro 
Science Corp.. 9449 W. Jefferson Blvd.. 
Culver City. Calif.-tap-acc: tap-rec 
American Elite Inc., 48-50-34 St.. Long 
Island City I. N. Y.-amp-I; car: cha: 
hed: mik: spk; tap: tap-acc: tap-hed: tap- 
rec: tun -1: tun -mutt; \V 
American Microphone Mfg. Co., 412 
S. Wyman St., Rockford. Ill-car; mik 
Ampex Corp., 934 Charter St.. Redwood 
City, Calif.-conv-p: spk; tap; tap -pr; 
tap-acc: tap-hed: tap-rec 
Amplifier Corp. of America, 396 Broad- 
way, New York 13, N. Y.-amp-1; amp - 
2: amp -pre; pre -1; pre -2; tap-acc; tap- 
rec: tun-mult: W 
trgos Products Co.. Inc., 600 S. Syca- 
more St.. Genoa. 111.-enc: spk 
Astatic Corp., Conneaut. Ohio-car; 
arm: milk: need: tap 
Atlas Sound Corp.. 1449 39th St., Brook- 
lyn 18. N. Y.-spk 
ATR Electronics Inc., 300 E. 4th St., 
St. Paul I. Minn.-D-C A -C inverters 
Audio Devices. Inc., 444 Madison Ave.. 
New York 22. N. Y.-need; tap; tap-acc 
Audio Dynamics Corp., Pickett District 

Preamplifiers, 2 -channel pre -2 
Records, stereo rec 
Speakers & Speaker Systems spk 
Tape, blank tap 
Tape, prerecorded stereo tap -pr 
Tape Recorder Accessories tap-acc 
Tape Recorder Heads, stereo tap-hed 
Tape Recorders or Decks, stereo tap-rec 
Tuners & Receivers, AM or FM "single play" tun -1 

Tuners & Receivers, AM & FM "simultaneous 
play" tun -2 

Tuners & Receivers, multiplex equipped tun-mult 
Tuner multiplex adapters tun -ad 
Turntables tur 
Kit form K 

Wired W 

Rd., New Milford. Conn.- arm: car: spk 
Xudio Fidelity Records, 77(1 Ilth Ave.. 
New York 19. N.Y.-rec: tap -pr 
Audio-\laster Corp., 17 E. 45th St.. New 
York 17. N. Y.-phon-sys: rec: tap-nr 
Audio Originals. 474 S. Meridian, In- 
dianapolis 25. Ind.-enc 
Autocrat Electronics Co.. 5024 Elm St., 
Skokie, Ill.-amp-I; amp -2; phon-sys; 
tur; W 

Becker Electronics \lfg. Corp.. 1091 
Rockaway Ave., Valley Stream. N. Y. 
-spk 
Bel Canto Stereophonic Recordings Div.. 
Thompson Ramo Wooldridge. 6325 
Huntley Rd.. Columbus 24. Ohio-rec; 
tap -pr 
Bell Sound Div., Thompson Ramo Wool - 
ridge. 555 Marion Rd., Columbus. 7, 
Ohio- 
Benjamin Electronic Sound Corp., 97-03 
43rd Ave.. Corona. New York. 68, 
N. Y.-car: cha: need: tur 
Blonder -longue, 9 Alling St.. Newalk 2. 
N. J.-ant: and r -f preamplifiers 
Bozak Mfg. Co. R. T., 587 Connecticut 
Ave.. S. Norwalk. Conn.- spk 
British Industries Corp., 80 Shore Rd.. 
Port Washington. N. Y.-cha: conv-p: 
spk; tur 
Burgess Battery Co., Magnetic Tape Div., 
Freeport. III.-tap 

Cahinart Acoustical Dec. Corp., 35 
Geyer St.. llaledon, N. J.-spk 
Calhest Electronics. 4801 Exposition 
Blvd.. Los Angeles 16, Calif.-amp-I; 
amp -2: amp -pre: tun -I; tun -2; tun -mutt; 
tun -ad: W 
ClIC Electronics Co.. Inc., 2601 N. 
Howard St., Philadelphia 33, Pa.-ant; 
phon-acc; W 

CBS Laboratories. Audio Products Dept. 
227 High -Ridge Rd.. Stamford. Conn.- 
stereo test equipment 
Channel Master Corp., Ellenville, N. Y. 
-amp -pre; ant: car: cha: spk: tur: \V 
Cleveland Electronics, Inc.. 1974 E. 61st 
St.. Cleveland 3, Ohio-spk 
Clevite Electronic Components. 232 
Forbes Rd.. Bedford. Ohio-hed 
Crosby Electronics, 135 Eileen \Vay. 
Syosset, L. I., N. Y.-tun-mult: tun - 
ad: W 
"Crown" International. a sub. of Interna- 
tional Radio & Electronics Corp.. 1718 
W. Mishawaka Rd.. Elkhart, Ind.-amp- 
I: amp -2; amp -pre: pre -I; pre -2: tap-acc: 
tap-rec 

Dart Electronic Devices, 6409 New 
Utrecht Ave.; Brooklyn 19, N. Y.- 
mik; W 
Daystrom Products Corp., Box 167. St. 
Joseph, Mich.-amp-1: amp -2: amp -pre: 
cha: spk: tun -I; tun -2: tun -molt; tun -ad: 
K; W 
Du! things Electronics Inc.. 226 Franklin 
Ave., Hewlett. N. Y.-tap-acc 
Dukane Corp., 103 N. Ilth Ave.. St. 
Charles. Ill-spk; W 
Duotone Co. Inc., I ocust St.. Kcyport. 
N. 1.-car: need: phon-acc: tap 
Dynaco Inc.. 3912 Powelton Ave.. Phila- 
delphia 4. Pa.-amp-I: amp -2: amp -pre: 
arm: car; cont; mik; pre -I; pre -2: tun -I: 
tun -molt: tun -ad: K: W 

Eastman Kodak Co.. 343 State St.. 
Rochester 4. N. Y.-tap 
Eico Electronic Instrument Co.. Inc. - 
33(11) Northern Blvd.. Long Island City 
I. N. Y.-amp-I: amp -2; amp -pre: cont; 
pre -I; pre -2: spk: tap-rec: tun -I: tun -2; 
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tun -molt: tun -ad: K; \V 
Electron Enterprises Inc.. 6917 Stanley 
Ave.. Berwyn. III.-amp-I: amp -2: enc: 
phon-acc: phon-sys: spk: tun -I; Vs 

Electronic .tpplications Inc., 80 Danbury 
Rd.. Wilton. Cann.-hed: mik: pre -I: pre - 
2: tap-rec: tur 
Electro -Voice. Inc., Cecil and Carroll 
tits.. Buchanan. Mich.-car: enc: mik: 
need: spk 
Elpha Marketing Ind. Inc.. Thorens 
& Ortofon Divs.. New Hyde Park, N. Y. 
arm: car: fur 
Emerson Radio Inc.. 68(1 5 Ave.. New 
York, N. Y.-tap-rec: W 
Empire Scientific Corp.. 1075 Stewart 
Ave.. Garden City. N. Y.-arm; car; 
fur: 
Ercona Corp.. 16 \V. 46th St.. New York 
36, N. Y.-amp-I: amp -2: corn: mik: pre - 
I: pre -2: spk: tap-acc: tap-hed: lap-rec 
tun -I: tun -mull; W 
Eric Electronics Corp. 1823 Colorado 
Ave.. Santa Monica. Calif.-amp-I: 
amp -2: amp -pre: tun -I: tun -2: tun-muh: 
tun -ad: W 
Euphonies Corp.. Itox 2746. Rio Piedras. 
Puerto Rico-tar: mik; need 

Iairchild Recording Equipment ('o.. 
I0-411 45th Ave.. Long Island City I. 
N. Y. 
Fanon Electronics Industries, 439 I-rel- 
inghuysen Ave.. Newark 4, N. I.- 
amp-I; amp -2: conv-p; phon-sys: \V 
Fen -lone Corp., 106 t-ifth Ave.. New 
'r ork I I, N. Y.-car: cha; hed: mik: 
need; phon-acc: phon-sys: pre -I: pre -2 
tap-rec 
Ferrodynamics Corp., Gregg St. & I. 17. 

Lodi. N. .I.-tap: tap -ace 
Fidelitone Microwave, Inc., 6415 N. 
Ravenswood Ave.. Chicago 26. III.- 
need: tap: tap-hed: record accessories 
Finney Co., 34 W. Interstate. Bedford. 
Ohio-ant 
Fisher Berkeley Corp.. 1475 Powell St.. 
Emeryville 8. Calif.-amp-I: spk: tun -I: 
tun -ad: W 
Frazier Inc., 2649 Brenner I)rv.. Dallas 
20. Fex.-spk 

GC Electronics Co., I)iv. of Textron 
Electronics Inc.. 400 S. Wyman St. Rock- 
ford III.-ant: mik 
General Electric Co., Audio Products 
Dept.. 22_00 N. 2_2nd St.. Decatur. Ill. 
-amp -pre: car: need: spk: tun -ad 
Glaser -Steers. A Div. of ;\metek, Inc.. 

I 5 5 Oraton St.. Newark. N. 1.-cha 
Gotham Audio Corp.. 2 \\ . 46 St.. New 
York +6, N. Y.-arm: car: hed: mik: tur 
Grad() Laboratories Inc.. 4614 Seventh 
Ave.. Brooklyn 20. N. Y.-arm: car: 
phon-acc 
Gray Research and Development Co., 
Inc.. P. O. Boa 12. Elmwood 1(1. Conn.- 
arm: tur: k: \A' 

IIarntan-Kanion Inc.. Ames Court. 
Plainview. L. I., N. Y.-unp-l: amp -2: 
amp -pre; cant: pre -2: tun -I: tun -mull: 
tun -ad: Is: \V 
Bartley Products ('o.. 519 E. 162n,1 
St.. New York 51. N. Y.-enc: spk 
I-Ieath Co.. hilltop Rd.. Benton Har- 
bor. Mich.-:np-I: antp-2: amp-prc: 
arm: cha: enc: hed: mik: pre -I: pre -2: 
spk: tap-acc: lap-rec: tun -2: tun -molt: 
tun -ad: fur 

t 

SHEROIEL. 
only for those who want the ultimate 

S-8000 FM/MX 64 -watt Stereo Receiver 
1614' x 4%' x 14" deep. Com- 

bines Sherwood's brilliant FM stereo 
tuner design, two 32 -watt amplifiers, two 
phone/tape pre -amplifiers, and all cir- 
cuitry necessary to receive FM stereocasts. 

RAVINIA Model SR3 3 -way speaker sys- 
tem $139.50. Walnut Cabinet 261/x x 15' x 

131/4" deep. 12' high -compliance woofer, 
8' rridrange, and 21/2' ring -radiator 
tweeter. Features low intermodulation 
distortion, flat frequency response 
(±21/2DB) to 17 KC. 

S3000 DI FM/MX Stereo Tuner $160.00. 
14' x 41/2" x 101/2" deep. Identical tuner 
design to S-8000. Other tuners: S-2100 
FM Stereo/AM Tuner $199.50. S-2000 II 
FM/AM Tuner $150.50. (Same but without 
FM stereo feature) 

FM Stereo Multiplex Adapters may be 

used to convert Sherwood and other FM 

tuners for stereo -cast reception. $49.50 
to $59.50. 

S-5500 II 64 -watt Steréo Preamplifier - 
Amplifier $164.50. 14" x 412' x 121%' deep. 
Identical to amplifier used in S-8000. Other 
amplifiers: S-5000 II 80 -watt Stereo 
Amplifier -Preamplifier $199.50. 

..' x x r w ,"o.i-c 

"i 'i . . . r tr 
L > > 

S-8000 FM/MX 64 -watt Stereo Receiver 

If ..- 
ti :..el 

a7' 

S3000 Br FM/MX Stereo Tuner 

._.----- 
ii 

- 

11 

S -550d II 64 -watt Stereo Preamplifier- 
Amplitier 

This typical room setting includes Sherwotd's 
"Superb Stereo Starters;"-one S-800) Receiver and two 
SR3 Loudspeakers. Sherwood Electronic Laborator es, Inc., 
4300 N. California Ave., Chicago 18, Illino s. 

Write for complete techrical details. 
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Isotone Associates. 3402 Third Ave., 
New York 56. N. Y.-spk 

Jay Electronics Inc.. 65-37 Fresh Mead- 
ow Lane, Flushing N. l .-tap-rec 
Jensen Industries. 7333 W. Harrison St., 
Forest Park. Ill. car: need 
Jensen Mfg. Co., 6601 S. Laramie Ave., 
Chicago 30. III.-hed: spk 
Jerrold Electronics Corp., 15th & I.el Iigh 
Ave.. Philadelphia 32, Pa.-pre-1: pre - 
2: tun -2; tun-mult tun -ad: CATV Head - 
End equipment: W 

karg Laboratories, Inc.. 162 Ely Ave., 
South Norwalk, Conn.-amp-2; amp -pre; 
pre -2: tun -I: tun-mult: tun -ad: K; W 
Kartson Associates Inc., 433 Hempstead 

Ave.. West Hempstead. L. 1.. N. Y.-enc: 
phon-sys: spk: K: W 
KLH Research and Development Corp., 
30 Cross St.. Cambridge 39. Mass.- 
phon-sys: spk: tun -I: tom -mull 
Klipsch & Assoc. Inc., Box 96, Hope Ark. 
-enc: spk: W 

Lafayette Radio Electronics Corp., I I I 

Jericho Turnpike. Syosset. L. I. N. Y.- 
amp-I amp -2: amp -pre: emu: enc: hed: 
mik: phon-acc: phon-sys: pre -2: spk: tap: 
tap-acc: tap-hed: tap-rec: tun -1: tun -2: 
tun -molt; tun -ad: tur 
l.angevin, A Div. of Sonotec Inc.. 503 S. 

Grand Ave.. P. O. Box 687, Santa Ana. 
Calif.-amp-I: amp -2: amp -pre: car: pre - 
I; pre -2; \V 

... new from Musi-Pak- 

The First of the 8's 

r '. y.aJ 

r 

THE REVOLUTIONARY 

MUSI-PAK 800 
Introducing the world's first 8 hour tape cartridge 
PLUS the exclusive new Musi-Pak Select -A -Mood 

control 

Once again Jlusi-Pa sets the pace with the world's first 

round-the-clock cartridge (patent pending) that plays ap- 

proximately S unduplicated hours of quality music at 3%4. 

ips . . . and 4 -way Select -A -food control that permits 

your customer to pick his choice of 4 basic music moods 

at the touch of a dial. All this. plus the famous Must-l'ak 
metal cartridge. the world's largest and finest tape cart- 
ridge library aul complete factory hacked dealer promo- 

tion program stake the Masi -Pak 800 the finest, most 

profitable background music system ever. 

To learn how you can get into the background music business with the 

Musi-Pak 800, write: 

MUSI-PAK CORPORATION 
103 East Hawthorne Avenue, Valley Stream, N. Y. 

- - - for more details circle 57 on post card 

Lansing Sound Inc., James B., 3249 Cas- 
itas Ave.. I.os Angeles 39, Calif.-amp-2: 
pre -2: spk 
Lear Siegler. Inc. Bogen Communications 
Div., P. O. Box 500, Paramus N. J.- 
amp-I: amp -2: amp -pre: arm: enc: pre - 
1: pre -2: tap -ace: tap-hed: tap-rec: tun - 
I: tun -2 tun-mult; tun -ad: tur; W 

McIntosh Laboratories. Inc., 2 Chambers 
St.. Binghamton. N. Y.-amp-I 
\'lcMartin Industries, Inc., 1612 Cali- 
fornia St.. Omaha, Nebr.-amp-1: amp -2: 

amp -pre: ant: tun- I: tun -2; tun -mutt: 
tun -ad 
Maier CO.. P. O. Box 126. Wellington. 
Ohio-Register-Music systems 
\lar:mtz Co.. 25-14 Broadway. Astoria, 
L. I., N. Y.-amp-I; amp -2; pre -1; 
pre -2: W 
Mercury Record Corp., 35 E. Wacker 
Drive. Chicago I. III -rec 
Minnesota M. g & \Ifg. Co., Magnetic 
Products Div.. 2501 Hudson Rd., St. Paul 
19, Minn.-tap: tap-acc 
Monarch Electronics International, Inc. 
7035 Laurel Canyon Blvd.. North Holly- 
wood. Calif.-amp-I: amp -2: arm: car; 
cont; hed; mik: pre -1; spk; tap; tap-acc; 
tun -I: tun -2: tun-mult: tun -ad: tur: W 
Motorola, Inc.. Consumer Products Div.. 
9401 W. Grand Ave.. Franklin Park. 
I11.-phon-sys 
M1' Engineering Co.. Fairfield I. Conn. 
-amp -I: amp -2: amp -pre: enc; phon- 
sys: W 

National Tape Service, 1259 Route 46, 
Parsippany. N. J.-tap-pr 
\esh:uniny Electronic Corp.. 382 Easton 
Rd.. Neshaminv, Pa.-rec 
Newcomb Electronics Corp., 6824 
Lexington Ave.. Hollywood 28. Calif. 
-amp -I: amp -2; tap-rec 
North American Philips Co.. I -Ii -Fi 
Products Div., 230 Duffy Ave.. Hicks- 
ville. 1.. 1.. N. Y.-car; cha; mik: spk: 
tap-rec: tur: W 
Nortronics Co.. Inc., 8101 W. Tenth 
Ave. N.. Minneapolis. \linn.-cony-t; 
pre -I: tap -ace: tap-hed 

Olson Electronics Inc., 260 S. Forge St., 

Akron. Ohio-amp-I: amp -2: amp -pre: 
ant: arm: enc: bed: mik: phon-sys: pre -I 
pre -2: spk: tap-acc; tun -I; tun -mutt; tun - 
ad 
Omega Electronics Corp.. 111017 N. 19 

Ave.. Phoenix 21. Ariz.-amp-pre; tun- 
nwlt: W 
Oxford Components Div. of Oxford Elec- 
tric Corp., 3911-29 S. Michigan Ave., 
Chicago 53. Ill.-spk 

Paco Electronics Co., 70-31 84th St.. 

Glendale 27. N. Y.-amp-pre: spk; tun -I; 
tun -2: tun -mutt: tun -ad: K: W 
I'entron Corp., 777 S. Tripp Ave.. Chi- 
cago 24. III.-tap-rec 
Peruurf:ux Corp.. 4111 San Fernando 
Rd.. P. O. Box 1449, Glendale. Calif.- 
bed: mik 
I'iansliehl Chemical Corp.. 104 Lake 
View Ave.. Waukegan. 111.-need 
Philco Corp.. C & fioga Sts.. Philadel- 
phia 34; Pa.-phon-sys 
I'hilntore Mfg. Co., Inc.. 130-01 Ja- 

maica Ave.. Richmond I -fill 18. N. Y.- 
amp-2: arm: car: bed: tun -ad: K: W 
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Pickering and Co. Inc.. Sunnyside Blvd.. 
Plainview. L. T.. N. Y.-arm: car: need: 
tur; K 
Pro -Tex Reel Band Co., 2108 Payne 
Ave.. Cleveland 14. Ohio-tap-acc 

Qualitone Industries Inc., 102 Columbus 
Ave.. Tuckahoe. N. Y--amp-I: amp -2: 
amp -pre: car: mik:need: pre -I: pre -2; W 
Quam-Nichols Co., 234 F. Marquette 
Rd.. Chicago 37. III-spk 
Radio Corp. of America. Electron Tube 
Div.. 415 S. Fifth. Harrison. N. I.-amp- 
1: mik; spk: tap: tap -pr: tap-acc: tun- 
mult: tur: W: stereo test equipment 
Recoton Corp.. 52-35 Barnett Ave.. Long 
Island City 4. N. Y.-need 
Reeves Sounder -aft Corp.. Great Pasture 
Rd.. Danbury. Conn.- -tap: tap -pr: tap- 
acc 
Reiter Co.. F.. 3340 Bonnie Hill Dr.. 
Hollywood 28, Calif.-tap-acc 
Rek-O-Kut Co., 38-19 108th St.. Corona, 
L. L. N. Y.-tur 
Revere Camera Co., 320 F. 21st St.. 
Chicago 16. 111.-tap-acc: tap-rec 
!Ziemer Co., Inc.. David. 473 Broadway. 
New York 13. N. Y.-arm: car: mik: 
need: phon-sys: tap-acc: tur 
Roberts Electronics, Inc., 5920 Bov.croft 
St., Los Angeles 16. Calif.- spk: tap: 
tap-acc: tap-rec 
Robins Industries Corp.. 15-58 127 St.. 
Flushing 56. N. Y.-conv-p: phon-acc: 
tap-acc: tap-hed 
Rockbar Corp., 650 Halstead Ave., 
Mamaroneck. N. Y.-enc: spk: K: W 
Rye Sound Corp., 145 Elm St.. Mama- 
roneck.. N. Y.-lied: W 

Sargent-Rayment Co.. 4926 E. 12th St., 
Oakland. Calif.--amp-1; amp -2 
Sarkes Tarzian Inc., E. Hillside Dr.. 
Bloomington. Ind.-tap 
Scott, Inc., H. H.. I 1 1 Powdermill Rd.. 
Maynard. Mass.-amp-2: amp -pre: arm: 
car: cont: pre -2: spk; tun -I: tun -2 tun- 
mult; tun -ad; K; W 
Sherwood Electronic Labs Inc., 4300 
N. California Ave.. Chicago 18. III.,- 
amp-1; amp -pre: spk; tun -1 tun -2: tun- 
mult: tun -ad; W 
Shure Brothers. Inc., 222 Hartrey, Evans- 
ton, III.-arm; car; mik: need: phon- 
acc; pre -I; pre -2 
Smith Labs, A. Bernard, 2969 Ludlow 
Rd., Clevland 20. Ohio-car; mik; tun- 
mult; W 
Sonotone Corp.. Elmsford. N. Y.- 
arm; car; mik; need; tap-hed 
Stanford International, 569 I aurel St., 
San Carlos, Calif:-tap-rec 
Stephens Trusonic, Inc., 8538 Warner 
Dr. Culver City. Calif.-enc; mik; spk 
Stromberg-Carlson Corp., 1400 N. Good- 
man St.. Rochester. N. t .-amp -2; spk; 
tun -2 
Superex Electronics Corp., 4 Radford Pl., 
Yonkers, N. Y.-hed and remote listen- 
ing control: W 
Superscope Inc., 8150 Vineland Ave., 
Sun Valley, Calif.-amp-pre; mik: spk; 
tap-rec; W 
Switchcraft, Inc., 5555 N. Elston Ave., 
Chicago 30. Ill.-phon-acc; tap-acc 

Tandherg of America. Inc., 8 Third 
Ave., Pelham. N. Y.-lted; spk; mik; tap- 
acc; tap-rec 

Continued on page 101 
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NEW VELOCITONE MARK II 
why it's the finest stereo cartridge 

you can use with your record changer 
It isn't as if the new Mark II won't work wonders with your transcription turn- 
table and arm. That it would. But, matching a cartridge to a record changer is 
the far more challenging problem. It's a tougher nut to crack. 
Here are some of the problems. You can select one of those ultra -high -compliance 
magnetic cartridges that track at a gram cr two. Now what? 
Says Joe Marshall, noted authority in the .January, 1962, issue of High Fidelity: 
"An attempt to reduce needle pressure w;th an arm not designed for low needle 
pressure will usually result in high distortion due to loading the needle with the 
mass and friction of the arnt.'And 

in the April 7, 1962, issue of Opera News, Conrad Osborne observes: "The 
thing to be sure of when seeking a new cartridge is that the compliance ... suits 
the characteristics of your tonearm. A cartridge with extremely high compliance 
will not necessarily turn in better performance with arms on changers, or with 
manual turntable arms requiring fairly heavy stylus pressure ..." 
Now let's take a look at the Velocitone Mark II. Compliance: 5.5 x 10-e cm/dyne, 
designed to track at from 2 to 4 grams. Perfect! Also because it is a ceramic 
transducer, you can play it with an unshielded motor-in an intense magnetic 
field-without a trace of magnetically induced hum. Fire! But, how about fre- 
quency response, output, channel separation? How does it perform? 
The usable response of the Mark II extends from 20 to 20,000 cycles -± 1db to 
17,000. And it has better than 30db channel separation. What's more, it is sup- 
plied with plug-in, matched equalizers so that it functions as a constant velocity 
transducer, and can be fed directly into the 'magnetic' phono inputs of any stereo 
preamp. Universal terminal plug eliminates soldering to arm leads. 
Its output is in the order of llmv per chanrel. You can 
operate your amplifier with lower gain settings and 
with less power, resulting in improved signal-to-noise 
ratio, lower distortion. What more could you ask? 
The Velocitone Mark II is priced at $22.25 with two 
0.7 -mil diamond styli; $19.25, diamondjsapphire; 
$14.75, dual sapphire. Ask your hi-fi dealer to show 
you and demonstrate the new Velocitone Mark II. 

Mob ort..1 

SONOTONE CARTRIDGES 
Sonotone* Ccrp. Electronic Applications Div. Elmslord, N. Y. Canada: Atlas Radio Corp.. Ltd.. Toronto 

Cartridges Speakers Tape Heads Microphones Electron Tubes Batteries Hearing Aids 

- - - for more details circle 72 on post card 
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HI -Fl COMPONENTS 

Co 'tussled from page 80 

The dynamically balanced tone 
arm differs from its predecessors in 
that it is balanced and loaded 
against the record by a spring. Neg- 
lecting this spring pressure, the 
arm will remain balanced in any 
position. Turntable leveling is not 
considered when using a dynamical- 
ly balanced tone arm. 

Tracking error still presents a 

minor problem and no significant 
improvements have recently been 
made. 

The only remaining force which 
some manufacturers feel is detri- 
mental to reproduction is the skat- 
ing force on the stylus caused by 
record groove spiral. Some man- 
ufacturers have rigged eccentric 
balances or springs which com- 
pensate for this force to a large de- 
gree. Others refuse to admit that 
this force is sufficient to worry 
about. 

Stereo: Rumble and Resonance 

The entry of stero into the re- 
cording industry at first presented 
many serious rumble problems. 

Confused About Brands? 

Here's Why the Experts Recommend Scott® 
Tuners Amplifiers Speakers 

Ci 

C - 

Advanced Engineering. Scott quality begins In 
the laboratory where the Advanced Development 
Team pioneered Wide -Band Design and "Time - 

Switching" multiples circuitry. Chief Engineer 
Daniel Von Recklinghausen is shown here with 
the original model of the world's first commercial 
FM Stereo signal generator, which is used by 
manufacturers throughout the world. 
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Design Leadership. All Scott amplifiers use 
massive output transformers to assure full bass 
response to below 20 cps. Important engineering 
eatres such as solid aluminum chassis and DC 
heated preamplifier tubes assure performance 
Chet is totally free from hum end noise. 

u 

Conservative Claims. Every Scott component Is 

guaranteed to meet or exceed claimed specifica- 
tions. Each component undergoes more than 
fifty sepemle tests. Scott uses IHFM test pro. 
Cedures to guarantee that you receive meaningful 
speciflc.Lons. Shown here Is the elaborate 
"screen room" used for precision alignment 
of tuners. 

er 
lb; 

. 

Technical Recognition. WCRB. Boston's leading 
good music station, uses Scott multiples equip- 
ment for monitoring and for long.distence relay of 
their FM stereo broadcasts. The reliability, high 
sensitivity. and rugged construction of Scott 
tuners end amplifiers make them the choice of 
more then IS leading FM stations. 

Scott components. like the S.Wan 299C shown 
here, are designed with useful. years.head fee. 
lures Including separate bass and treble controls: 
derived center channel output with front panel 
Control: complete tape ~Morino tsnlities and 
Scott's exclusive stereo. belancing circuitry. your 
tranthifed Scott dealer will be proud to demon- 
strate Scan tuners, amplifiers and speakers for 
you without obbuatron. 

enrold 

~DEN 

FREE! 

uneomprdmHlno Quality Standards. The heeoly 
silver.piated RF section and the Wide -Band cin 
cuitry common to ell Scott tuners is shown here. 
These exclusive design features result In high 
sensitivity without distortion, Complete freedom 
from drift, and outstanding reception even from 
weak multiples stations. 

de 

MuelealJ Recognition. Professional musicians, 
like these members of Boston's leading symphony 
orchestra. choose Scott components lot their awn 
music systems. The expert editors of America's 
most respected high fidelity mage:mes c 

sistently gore Scott components top ratings, end 
highly recommend them to their readers. 

New Stereo Record 
"The Sounds of FM Stereo" 

Scott has just produced a new 7' stereo record demonstrating 
FM Stereo and esplaimng the meaning of the technical speci 
fications used to describe this wonderful new kind of broad. 
casting. For a free copy, and Scott's new 20 page "Guide to 
Custom Stereo" mail this coupon today. 

© SCOTT" 
H. H. Scott, InC., I I I Powdermill Rd., Maynard, Mass. 

Please send me, without obligation, your free demonstration record of FM multiples stereo 
and your ?0 page Guide to Custom Stereo. 

Name 

Address 

City Zone State 

It you would like Scott literature sent to envoi your lriends. include their names and addresses 
(span: Moresn betimes Corp 455 etudes, etC . [seeds. Ann /hero Grp. 50 MrnsoId ave., Tommie 

Dept. 140-09 

- - - for more details circle 67 on postcard 

Vertical movement of the platter 
(caused by bearings and other me- 
chanical design problems) was not a 
problem since most monophonic 
pickups were deliberately designed 
to minimize this effect. 

Stereo, on the other hand, must 
reproduce both vertical and hori- 
zontal movement with about the 
same degree of ability. Even the 
best monophonic turntables were 
in a trying position when they were 
required to reproduce stereo discs. 
The resultant engineering has pro- 
duced relatively rumble -free turn- 
tables and changers that have up- 
graded monophonic standards. 

Stereo has taken its toll on tone 
arm resonance too. Rumble from 
turntables in stereo is often rein- 
forced by the tone arm resonance. 
Since this rumble was not objection- 
able in monophonic equipment, the 
tone arm resonance stood alone. 
But the cumulative effects in stereo 
equipment has brought new designs 
to tone arms. 

Manufacturers have designed 
tone arms with extremely low 
resonances which keep harmon- 
ic distortion to a minimum. Mate- 
rials used in these arms run the 
gamut from wood to a variety of 
cast, extruded and formed metals 
and plastics. 

RECORDS AND TAPE 

Continued from page 88 

involves mechanical movements. 
The disc on the other hand, seems 
to surpass the tape system in low 
frequency response, because wow 
and flutter are more easily con- 
trolled in disc recording. 

Master recording, used in recent 
years for cutting discs, avoids this 
problem by using tape speeds of up 
to 30 in./sec. Such speeds for or- 
dinary home playback, of course, 
are out of the question. 

The dynamic range of the tape 
system betters the disc capability by 
about 10 db. What this means to 
the audiophile may be largely aca- 
demic. The very quiet passages to 
the loud extreme passages produce 
a dynamic range of about 70 db in 
a large orchestra. Good home tape 
systems are capable of reproducing 
a range of about 60 db and discs 
range between 50 and 55 db. In 
small groups where the dynamic 
range is limited. either tape or discs 
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could reproduce the range equally 
well. 

Both tapes and discs require 
compression of both ends of the 
audio spectrum. Tapes. however. 
require a greater compression for 
bass frequencies and therefore. must 
have greater amplification than 
discs for playback. This is simple 
enough in itself, but hum becomes 
a problem since the hum content in 
signals is amplified with the signal. 
This should he borne in mind when 
servicing these units so that care- 
less rewiring or lead dressing does 
not introduce unnecessary hum. 

The greatest single drawback for 
tape seems to be the difficulty of 
locating a particular selection with- 
out trial and errow now involved. 

STEREO DIRECTORY 

Continued Jrtlirt page 99 

I annoy (America) Ltd., P. 0. Box 177. 
Fast 'Norwich. L. 1.. N. Y.-enc: 'pl. 
Telecraft Electronics Corp., 55 \tilbar 
Blvd.. Farmingdale. I . L. N. Y.-amp-I: 
amp -2: amp -pre: cony -p: pre -I: tan -2: 
tun-ntult: tun -ad: K: \V 
Telex Inc.. 3054 Excelsior Blvd., Min- 
neapolis 16, Minn.-lied and accessories 
Turner ('o., 909 17th St.. N. E.. Cedar 
Rapids. Iowa-mile:\V 

united Artists Records 729 -7th Ave.. 
N. \ . 19. N. Y.-Rec 
University Loudspeakers. SO S. kensico 
Ave.. White Plains. N. Y. enc: mile: spk 
I hah Electronics Corp.. 1 124 F. Frank- 
lin St.. Huntington. Ind--enc: spk 

Vidaire Electronics \1fe. Corp.. 365 
Bahtyon Turnpike. Roosevelt. L. 1.. 

N. 1.-arm: car: cha: cons: tur 
Viking of \linneapolis. Inc.. 961111 Ald- 
rich Ave. S.. Minneapolis 20. Nlinn.- 
pre-1: pre -2: tap -ace: tap -bed: tap-rec 
V -NI Corp.. 305 Territorial Rd.. Benton 
Harbor. Mich.-amp-pre: cha: phon-sys: 
spk: tap-rec: tun-mult: tun -ad: tur: W 

\Vaber Electronics. Inc., Hancock & 
Somerset Sts.. Philadelphia 33. Pa.- 
amp-2: conv-p: cnc: K: \\' 
Waders Conley Co.. Inc.. 645 N. Michi- 
gan Ave.. Chicago 11. 111.-phon-s's: 
tun -_2 

Webcor. Inc.. 5626 \V. Bloomingdale 
Ave.. Chicago 39. 111.-cha: phon-s's: 
tap-rec 
11'ebster Electric Co.. 1900 Clark St., 
Racine. \VIs.- 
Weathers Industries. Div. of relepront- 
ter Corp.. 66 E. Gloucester Pike. Bar- 
rington. N. I. --arm: car: spk 
Westinghouse Electric Corp.. High 
Fidelity Products, Nlctuchen. N. J.- 
phon-sys 
Westminster Recording Co.. Inc.. 15111 

Broalhsay. New York 36 N. Y.-rec 
Zenith Radio Corp., 60)11 Dickens Ave.. 
Chicago 39. III.-phon-sys 

NEW PRODUCTS 

F -M MULTIPLEX 213 
Called the Nlodel 43111. this tuner 

reportedly performs many unique auto- 
matic functions. When the user tunes 
across the dial. the 4310 senses a multi- 
plex hrzidcast and turns itself to multi- 
plex operation automat ica I I y. When multi- 
plex reception is desired front extreme 
fringe stations the user sets a unique 
phresho.d Control to accept only a pre- 
determined degree of interference. When 
signal deteriorates below this point the 
tuner automatically and instantaneously 

V. --__ 

-- _ 

sss itches itself to monophonic f -m re- 
ception '.s hiCh is less susceptible to 
background noise. Vt hen the f-nt signal 
has cleared itself of interference the 41311 
instantly sssitches itself hack to f-nt 
stereo reception. The change hack and 
forth from stereo to monophonic is 
sskift and silent. H. H. Scott. Inc. 

Here's why Audio Magazine says Scott's Kits are 

"Simplest to build..." and have 

"Engineering of the highest calibre 
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Each tub Color ,Ilu,batron is aCCompamed 
by Its Ono, Pert Ch1 eno:her Scott e 
,...aspe 1 he actual parts desinbed .n the 
,Iloslret,On are placed an Ode eeCt S 

d.aerate .n d. you Can't 
posS.bly snake e n 

ley u 

-r --º-_ - - - 
tuner aligned with th r unique Scott 
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r 

I: A l ,cubo I using to nenas on the 
tuner dsell l n.s issur es pe.leCl alignment 

out +pens. e signal genere,ms Am 
prober sots rect., no latmralory .nauta 
ar cada lo, peeled Delancml 
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my tr,! 1.1o51 soot ,snCaled eng.r.eering Inimi.ng could desig 
a 0,1 0, S. owe,04 lo,`lprool as this '' 

Moen of the uninteresting n eCeran,tal as. 
m Dly,s completed obey you open your 

Scott wit Pas All the terminal Strips and 
tube sockets are already permanently 
roweled to the ChasS,S To rnsu,e accuracy 

u « e p,e.cut and pre stripped 10 
proper 

*ores 
th. 

, o `w . . 
f ne ne.. Scott Warrantee Per forma nee Pia n 
guarantees that Our s.1 .,11 001k perfectly 
when completed If you hare followed all 
reConimended procedures and your Oil 
tails to .Ors Scott guarantees to put your 
kit .n working order at the lattory at mini. 
mom Cost 

w 004,0 - leOruary 1961. Pages 54.56 

a scOrrr- 
H. H SCOTT INC . DEPT. 140-09 
I I I eo.dermill Re_ ei rnara rant 

Please rush m *Mend Charge your fun 
color brochure on the complete lone of 
Scott FM stereo tuner. stereo ampl,tic, and 
speaker kits. A sample 16 page kí11.(010, 
Scott Oil instruction book ere be inCluded 
al you enclose sa in coin or stamps. 

Nam1 

Address 

City ... .... ... ..Slate 
II any of your friends 00010 like a Cope of 
then o Scott tit brochure send us tole., 
names and addresses 

Upon Venue ta l «tortoni Co, lo! bold..,, g r C 

Canada atlas Radio Carp 50 A,npold A.e, 1create 

SEPTEMBER 1962 
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JooI .Io0 
P \, 
7 Ounce Headsets 
of Superior Quality 

for: MUSIC ENJOYMENT - LANGUAGE 
LABS - AUDIO ANALGESIA - RADIO & 
TV STUDIOS - COMMUNICATIONS 
Manufactured with dynamic (moving coil) 
drivers in impedances from 8 to 20,000 ohms 
with frequency characteristics from 30 to 
15,000 cps. Constructed of un -breakable 
Royalite with removable ear cushions. 

Of special interest to users such as schools 
are the porous ear cushions which allow air 
circulation eliminating perspiration in the ear 
canal and possible ear infection. 

List prices range from 515.95 to $19.95. Mic 
booms optional. Write for detailed literature. 

R -COLUMBIA PROD. CO., INC. 
2008 St.Johns Ave. Highland Pk., Ill. 
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NEW PRODUCTS 

F -M ANTENNA 214 
The "Lark .\d -.\-Kit'. designed for 

mounting on an existing TV antenna 
mast. adds properties of a separate f-nt 

h, . \ 
I 

antenna. The kit provides Tacos "Lark' 
S -type f -m antenna. with 50 ft lead-in, 
v.00dscrew and mast -type standoffs. Eas- 
ily assembled, it can be installed in 
minutes. The antenna is omnidirectional. 
providing reception. without rotation, 
from all directions. up to 25 miles 
from the transmitter. The Lark antenna 
is golden anodized and reportedly cannot 
rust or deteriorate. The kit lists for $8.95. 
Jerrold Electronics Corp. 

DISTRIBUTION SYSTEM 215 
A master distribution system is de- 

signed for transmitting audio signals over 
a large number of 60(1 ohm output lines. 

For your custom stereo installations 

1 

c 

] - 1, ) 

ill -r.1 
).11111911.1 r' I .. 

art' 

THE FISHER 800-B 

Three of the world's finest components on one chassis 
AM -FM -Stereo Multiplex Tuner: sepa- 
rate tuning indicators for FM and AIM(; 

exclusive Fisher STEREO BEAM automati- 
cally shows whether an FM station is broad- 
casting in stereo. 

2 High -Power Stereo Amplifier: 65 watts 
music power: special center -channel 

output connection for third speaker. 

3 Master Audio Control -Preamplifier: 
complete, easy -to -use control system 

assures total flexibility; provisions for every 
type of input. Price $429.50* 

*Walnut or Mahogany cabinet S2 -s.95: 
prices slightly higher in the Far \Vest 

tv 

USE THIS COUPON FOR DETAILED INFORMATION 

Fisher Radio Corporation 
21.44 -Nth Drive. Long Island City I, N. Y. 

Please rush the following FREE literature: 
Complete specifications on the Fisher 800-B 
Receiser. 

o The 1962 Fisher Handbook, a 40 -page illus- 
trated reference guide and component cata 
logue for custom stereo installations. 

Name 

Address 

City Zone State__ 
ET -9 

tra'* . 

1 his system is a totally integrated unit 
containing a professional -quality line am- 
plifier, a signal distribution network 
with five isolated output tapes. a VU 
meter. and separate line volume control. 
In addition, the system has a built-in 
automatic gain control that regulates the 
over-all output by bringing extremely 
loud or soft signals to an even. pre-set 
level. Output impedance may he selected 
at 4. 8. 16. 500 and 6(1(1 ohms. and 7(1 v. 
The unit is priced at $291.75 ssith de- 
livery in 2 to 4 .seeks. Tape-Athon 
Corp. 

THIN SPEAKER 216 
A speaker system, the 'SyI-O-Ftte,' 

is claimed to he only 4 in. in depth. 
but with the response characteristics of 
full-size speaker systems. Asa result. the 
unit is said to he the only ultra -thin 
system that is totally free front the dis- 
tortion problems inherent in other ultra - 
thin enclosures. The components used 
are a ultra -linear -response 8 in. woofer. 
a special 612 in. mid -range tweeter -radi- 
ator. Frequency response is rated at 
40-2(1.00)) cps and poser handling capac- 
ity at 30 sv maximum (integrated program 
material). Amplifier poser requirements 
are as little as 10 w. Dimensions are 
23 x 29 x 4 in. University. Loudspeakers, 
a Div. of Ling-Temco-Vought, Inc. 

STEREO AMPLIFIER 217 
l he A.\ I solid state stereo aunplifier 

has a rated frequency response of 13 to 
25.00(1 cps ± I db at 35 w per channel. 

.\ total of 28 transistors and II) diodes 
are employed to provide freedom from 
microphonics. All controls are front - 
panel mounted for operating conven- 
ience. These include a five -position dual 
concentric input selector, five -position 
mode selector. and dual concentric 
volume. bass and treble consols. .\ hing- 
ed losser front panel conceals the tape - 
monitor input ,..itch. speaker phase re- 
versal snitch. loudness switch and all 
input level controls. -I he loser right- 
hand section of the front panel is a on - 
off sss itch - touch to turn on - touch 
to turn off. All input and output con- 
nections are located on the rear chassis 
panel. Circuit safety is assured through 
the use of five fast -acting. bi-metal 
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BACKGROUND MUSIC SYSTEMS 
The Only World -Proven On -Premise Continuous Tape Cartridge Equipment 

12 VOLT DC MOBILE UNIT 

Model TP-1 

PROGRAMMER 1 

AN ENDLESS TAPE CARTRIDGE PLAYER 
In use throughout the world 
Complete with Amplifier(approx. 15 watts peak) 
Sufficient to drive in excess of 50 speakers 
Can be used as a public address system 
With pre -amp output 
Availble with 3 -hour continuous tape cartridge 

OTHER MODELS AVAILABLE 
TP1D - Deck only, with playback head and 

motor 
TP-1DP - Deck only, with playback head. 

motor and preamplifier 
TP-1R - Recorder -Playback unit complete for 

recording into pre -loaded cartridge 
TP-IV - 12 -void DC Mobile endless tape cart- 

ridge player (see description below) 

Specifications: 
Power output: approx. 15 watts peak 
Pre -Amp output: 5 volts, unbalanced, 
600 ohms 

Power Source: 95.125 volts, AC only, 60 
cycles, approx. 100 watts 

Size: 81/2" H x 111/2" W o 101/2" D 

Weight: approx. 30 lbs. 

Specifications: 
All transistor amplifier 
Audic Output: 6 watts at 8 
Power Source: 12 volts DC 
Weight: Approx. 22 lbs. 
Size: 81/2" H x 111/2" W x 101/2" D 

ohms 

Model TP-IV 

12 volt DC Endless Tape Cartridge Player for 

PUBLIC ADDRESS 

CONTINUOUS BACKGROUND MUSIC 

For use in all local, inter -city, inter -state trans- 
continental transportation such as: 

Buses: Sightseeing, public, etc. 
Trains 
Marine transportation of all types 
Air Travel 
All other mobile applications 

POINT OF SALE BROADCAST SYSTEM 
PROGRAMMER II 

in use throughout the world 
fo- interspersing of commercial announcements at pre -determined intervals in supermarkets, 
variety stores, drug stores, specialty shops, etc. 

Specifications: 115V ... ... ... amplifier, or in conjunction with existing amplifier 
equipment 

MUSIC LIBRARY 
The only truly balanced background music programming service complete with more than 10,000 
selections in varied tempos, noods, specialties, from one of the world's most valuable music 
libraries. Recordings have been made by such leading conductors as Montavani, Melachrino, 
Edm-indo Ross and others. Special programming requests invited. 

Distributor and Dealer Prices Available on Request 

JAY ELECTRONICS 
65.37 FRESH MEADOW LANE, FLUSHING 65, N. Y. 
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ALL TYPES 
RADIO & TV ELECTRON 

$27 per 140 
- 1 -YEAR GUARANTEE ON ALL TUBES! 

BRAND NEW FACTORY SECONDS USED TUBES 

NATION WIDE TUBE CO. 

OUE HABLA ESPANOL 
A 10941A1 0111A04 14041 MA110.1wq 
10 ow IO01Nd1.TNI4op1s WINOS 

Over í6r nut. ,e have served thousand, of cus- 
tomers 

n 

rt M, Central and South America' 
Nigh,no 

co. 
l,o'Ame /or C,M,,l,:rd Do,n6a. 

tors ,n rrh f 
1rr 

II you dually and ran 
turn our, r 10.000 'o 100000 ,.,to, annually , , 

WRITE NATION-WIDE IMMEDIATELY' 

OUR OVERSEAS AGENT WILT CALL ON YOU. 
OR WE WILI PAY YOUR EXPENSE TO NEW 
YORA l0 GIVE YOU OUR SPECIAL DISTRIB 
UTOR DISCOUNTS' 

AEI POSTAGE On All Orares. 25, nsMunr 
Chair on Orden Under 1500: Depot of 25% 
on COD. C.nW,.n and Fºe,n Orden. Heise 
send app,oma,e p,0,.De. 

REM EWILY. t you're nu' (.,-4'W 4 ,a,.,prd rh 
any mrr, and.-, NATIONWIDE WILL REFUND 
YOURMMO.NEY WITHIN FIVE LS) DAYS? 

IMMEDIATE SHIPMENT ON ALL ORDERS' 
ALL TUBES GUARANTEED FOR ONE FULL 
YEAR' l SI I) S51) I IH I'M I. WS SI I , INDS 

NA iION- 

BEFORE SHIPPING EACH ORDER OF TUBE5 15 SCIENTIFICALLY TESTED BY NATION-WIDE 5 

OWN QUALITY CONTROL DEPARTMENT' ALL SHORTED AND LOW -EMISSION TUBES All IM. 
MEDIA TILT DESTROYED' YOU RECEIVE ONLY TOP QUALITY LONG -LIFE HICKOK AND SET 
TESTED TUBES' 

INDIVIDUALLY BOXED! CODED DATED! BRANDED' 
024 413C8 A057'4 6C060,A 614 8SN7GTB 17117GT 
1074? 4607A ea'.5 6016 6Th/A 9AU7 171.6GT 
1(301 atOB 60'6 6C07 6051605 9013A 120701 
I HOGT 4BZe 0418'A 60917 BUB/A 00E7 1251107 
Ito 4CB6 6AUd6T/4 SCOB 6V3Á 0167 12507 
11.A0 4016 64J50T 6CU6 60601 24(4? 11517 
ILB4 SAMO 6AJOIA 6CÚ8 6WOG1,A 20E15 12507 
1I144 SANO 64JB 60E4 6W6GT 2A06 1251(7 
1LN5 5005 6024504 (000/0/15 604 7016 1254701 
!NSW SASS 6406 6016 6X541 7ÁE3 17507 
IRS SATE SAWS A SEA? 608/A 2005 MAGI 
155 5(070 6A3I4GTA/B 6EAB 6Y6G/A 2AI6 12W6GT 
ITa 5OR8 6.X5GT 6E118 7A4/XXL 7017 1214 
1U4 SCG? 6B0e 6f 615 7A5 30U7 130E6 
IU5 SCEBA OILS 6ER5 767 7AY5 13DR7 
107 SCZS 01(13 6E55 708 7004014'( 1407 
7604 516 6006 6060T 7007 2A07 I4AF7 
2BN4 SIB 60+5 6(055 70117 7AZ7 1406 
7CYi SU4G 68100'37A OGNB 704 284 14F4 
3AÚ0 51.1468 B 6806 646 7135 /B06 1407 
38(5 5U8 6E1.8 615 787 7E1E6 1407 
3806 5040 06)410 6160 7C5 281477 178000A 
313U8 5118 68115 61(6GT 7Ce Me 176X40? 
3026 524341 68674/0 607 7FB 2(06 17C5 
3006 00141 4,01701/A 6L6GA'e/C 707 2BY7,A IBAS 
]CSI 68B4 6E646 60761 7N7 7C05 19AU4GT4 
3006 6A(/ 6E05 654 7X7'1(XFM URA 190GeGfA 
31)16 66(4 A 1BO6G)AII 65A7 714 2CUS 17(1 19TS 
3184 67,05 60077A 6507 724 7CU6 25 404G 
304 600461 GRUB 6507 BAWBIA 704/A 75406 
30561 hallo e1.YS0A 05(7 0001 2015 7505 
354 640(5 61010 651(7 8CG7 
124 6415 6827 64,170? 8C57 
4AÚ6 RAMS A 6C4 65N7GTA/8 OCMI 
4BC5 6ANB'A 6(06,A 6507 BCot 

IDE TUBE 

7006,0/B 25C00001( 
?DDT 25CÚ6 
ZEN(' 210N6 
2(M6 15500 

751.001 
75W4GT 
252001 
3505 
3585 
3SC5 
351001 
35W4 
352'4 
3523 
35050T 
5005 
5085 
5005 
SODC+ 
WENS 
101661 
5006 
SOY 60T 
501 CGT 

70174T 
75 
76 
77 
78 

BO 

(I3 

84 
117Z3 
II7ZeGT 

WHY PAY MORE??? 
YOU TRIED ALL THE REST . 

NOW TRY THE REST FOR IESSI 
NO SUBSTITUTE FOR EXPERIENCE' 

NATION-WIDE la mro,on of MAIOR BRAND 
ELECTRIC) his heeo eslaMnted for ()-YEARS' 

"DO - IT - YOURSELF" 
TUBE CHECKERS 

Al 19 The O,.,,nal Car,' 
PAYS FOR ITSELF IN ONE MONTH OR LESS' 
Ideal Iº supermarkets and anus ,I ,. Comple,ely 
record,tioned, these machine, hare up -,o den Nam. 
hrhled back and to led compartment that stores up 
to )00 tunes 

TV CONSOLES 
Cºnpine /non, Knob To Bart Cover' 
No Burned Out Picture Tulle, or Transformers' 
IA1llaTIMr 01141414111.0 c rove YON" LAM 

S91.e_a 9, 4,0 I.7459,, 1 O 

I1911.,1 513A1I..NI 

ONE YEAR GUARANTEED 
TV PICTURE TUBES 

Priced Ac Low As 49c Per Inch' 
AM All 

OIA 
NY 1114800VU 94.14011R t1 919411111 

14-41 AO 75/4-1991 tIAM o-AIF 
0I I14-WM 75711194 II11.44/44-111.9119494-M 

11 111414-S-{13 71 11C114-4IAN 
14.0114-1A .91 

NOTE. No Dud Reau'r,d on any of 0W above 
tube type, 

ATTENTIONI 

All p rub, 1old II NATION-WIDE runuun 
unir n , par Ter Alas, r relopr whirl, 0 reused 
It," bon ,hurl, tnIpertrd prove mnnulae'nrr ro 

incur.- Arar and peeler/ plourr0 
M r , rolls so,rrto 1.05 

14.4 1.4 NAtK3M.*WW1 ( .9444... 1+1.9- ..a4 

o.1., CI 

NATION-WIDE BUD. 
HARRISON, N. J. 

mboldt 4-9848 HU 
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NEW PRODUCTS 

circuit breakers. Kit AA -21 $134.95. As- 
sembled AAW-21 $219.95. heath Co. 

TAPE PLAYER 218 
A line of continuous tape cartridge 

background music systems feature the 
"Channel \latic" selector which pro- 
vides playback of 4 hr of music at 33/4 

ips or 8 hr at We ips without repeating. 
The selector control has five positions. 
channels I, 2, 3, 4 and automatic. The 

- 

" 
automatic position plays through 4 hr 
before repeating. or the user selects any 
of 4 I -hr music categories by rotating 
the selector to the desired channel. The 
categories are shown on each 4 hr cart 
ridge. All units are guaranteed for one 

.; 

CINE -SONIC SOUND, INC. 
485 EIGHTH AVENUE, NEW YORK 1, N. Y. 

PROFITS IN BACKGROUND 

( MUSIC 
Used in HOTELS, MOTELS, BANKS, OFFICES, 
RESTAURANTS AND ANY OTHER BUSINESS 

ESTABLISHMENTS. 
Become a distributor in your locality for the 
newest field of background music on tape in 
cartridges. 
Build up an INCOME selling the instrument 
and leasing continuous play music 

Send for circular and catalog of the 
largest and finest library of Pro- 
grammed Music. 

- - - for more details circle 24 on pos+ card 

Who says Multiplex servicing is complex? 
All you need besides your 'scope_ 

is this! 

The Fisher Model 300 all -in -one Multiplex Generator with built-in FM Signal Generator. 

Only Fisher could have designed this unique instrument - because only Fisher has the 
engineering depth in FM Stereo Multiplex tuners and receivers to create the ideal test 
equipment for servicing them. The future of 
high-fidelity radio unquestionably belongs to USE THIS COUPON FOR DETA"LED INFORMATION 

FM Stereo and the Model 300 is the instrument r 
for the service technician in search of new busi- FISHER RADIO CORPORATION ET -9 

ness. It is compact, fully portable and corn- 21-24 44th Drive, Long Island City 1, N. Y. 

pletely self-contained. It has its own built-in FM 
signal generator. In addition to a composite 
MPX signal, it also generates low -distortion, 
stable audio signals. Thus it requires no com- 
panion instrument other than an oscilloscope 
for professional alignment of Multiplex equip- 
ment. Best of all, THE FISHER it costs only $495. 

Flease send me complete data and technical 
specifications on the Fisher Model 300. 

year and priced from $118.65 to $237.90. 
Sound Corp. of America. 

STEREO ANTENNAS 219 
The "AAA Gold Bond Anodized, All - 

Directional Stereo -Cone" kit, with roof 
mount for new installations. contains a 

one 5 ft. gold anodized aluminum mast, 
one universal base mount for wall or 
roof installation. galvanized steel guy 
wire. guy ring. standoffs and mounting 

360° FULL CIRCLÉ'' . 

RECEPTION 

20, 

hardware. Fifty feet of 80 mil 300 ohm 
lead and the gold anodized antenna. 
JF1) Electronics. 

STEREO TUNER 220 
The Model 1451 high-fidelity f -m 

and a -m tuner is designed to "drop -in- 
to most of the firm's consoles. Features 
include: separate tuning and function 
controls, power transformer operation 
supplied from power amplifier in the 
console. 54 in. power cable, an f -m sec- 
tion that utilizes a limiter and Foster - 
Seeley discriminator and automatic fre- 
quency control. High impedance output 
jacks are provided for connection of dual 
channel amplifier. Retail Guide: $99.95. 
V -NI Corp. 

TV/FM ANTENNA 221 
A stacked crossed -dipole antenna sys- 

tem. known as "Omni -Ray." model 3622. 
is said to give a perfect "figure -8" re- 
ception pattern with deep nulls at each 
side. 'I he system is an adaptation of the 
classic hat -wing broad band dipole, with 
"cat's whisker" stubs on each dipole. The 
reception pattern is electrically "rotated" 
in 22121" increments with an indoor 
switch. A 4 -conductor non -mutual -cou- 
pling transmission line is employed. 
Channel !Master ('orp. 

Name 

Address -_ 
City Zone-State 

0991 

- - for more details circle 34 on post card 
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ADVERTISERS INDEX 

Allied Radio Corporation 83 

American Telephone & Telegraph Company 13 

Amperex Electronic Corporation 16 

Arrow Fastener Company, Inc. 57 

Astatic Corporation 80 

ATR Electronics 52 

B & K Manufacturing Company 15, 31, 60 

Belden Manufacturing Company 45 

Blonder -Tongue 38 

Bogen -Presto Company 93 

Bussmann Manufacturing Company 41 

Centralab, Div. of Globe -Union, Inc. 36 

Channel Master Corporation 6, 7 

Cine -Sonic Sound, Inc. 104 

Clarostat Manufacturing Company 53 

Cornell-Dubilier 55 

DeSod Division, Eversole Industries 58 

EICO Electronic Instrument Co., Inc. 95 

Electro Products Laboratories 57 

Electronic Technical Publishing Company 58 

Electra -Voice, Inc. 87 

Empire Scientific Corporation 89 

Finney Company 88 

Fisher Radio Corporation 102, 104 

G.A.M. Electronics, Inc. 48 

Garrard Sales Corporation 85 

GE Electronics Company 48 

Greyhound Corporation 75 

Harman Kardon 79, 81 

Heath Company 91 

IERC Div., International Electronic Research Corp. 8 

International Representatives Corp. 35 

ITT Distributor Products Division 51, 73 

Jay Electronics, Inc. 103 

Jerrold Electronics Corporation 3, 94 

JFD Electronics Corporation 77 

E. F. Johnson Company 57 

Lafayette Radio Electronics Corporation 10 

Lear Siegler Corporation 93 

Littelfuse, Inc. 49 

P. R. Mallory & Company, Inc. 59 
J. W. Miller Company 54 
Multicore Sales Corporation 52 
Musi-Pak, Inc. 98 
Nation -Wide Tube Company 103 
National Radio Institute 14 
Philco Corporation 42, 43 
Quietrole Company 58 
RCA, Electronic Instruments 56 
RCA, Electronic Tubes 4th Cover 
RCA, Sales Corporation 33 
R -Columbia Products Co., Inc. 102 
Rad-Tel Tube Company 106 
Sarkes Tar2ian, Semiconductor Div. 40 
Sarkes Tar2ian, Tuner Service Div. 34 
Saunders Radio & TV School 58 
H. H. Scott 100, 101 
Sencore Service Instruments Corp. 11 

Sherwood Electronic Laboratories, Inc. 97 
Sonar Radio Corporation 58 
Sonotone Corporation 99 
Sony Corporation of America 37 
Sprague Products Company 9, 61 
Standard Kollsman Industries, Inc. 3rd Cover 
Sylvania Electric Products 2nd Cover 
Teleprompter Corporation 50 
Texas Crystals 50 
Tung -Sol Electric Inc. 4 

Ungar Electric Tools, Inc. 39 
University Loudspeakers 62 
V -M Corporation 105 
Weller Electric Corporation 44 
Winegard Company 46, 47 
Xcelite, Inc. 84 

ADD NÉVII PROFIT TO YOUR 

HI-FI COMPONENTS BUSINESS 

THE EASY \Ks M WAY! 

THE VOICE 
I Á OF MUSIC' 

Compatlsre Quality Components 

rrv.Nor. 

1 

Set ̀ ra 

_r- 

Priced to attract new customers, this complete line of 
quality components is effectively displayed and 
demonstrated in only 5 square feet. 

Convenient one -source buying ... backed by V M's 
national network of Service Centers. 

The store display fix- 
ture is complete with 
literature dispenser 

-- and the "Silhouette 
62" speaker feature 
posters. It actually 
displays nire V M 
component products! 

'Stere-O-MatIc'I 4 -Speed 
Automatic Record Chang- 
er Model 1571 ti" turntable. 

Automatic Manual°lay, Erna -long, dy- 
namically balanced. non -resonant Tone 
Arm. Diamond Needle. Shadowlite stylus 
pressure. 

Changer Base Model 1434. 

For 'Stere-O-Matic'® 
Changers. Pre -wired receptacles. 

¡ 
-(^" 

' 
Stereophonic HighFi- 

r, V t. . delity Component Ampli- 
fier Model 1428. 60 watts 

(peak): 30 watts per channel. Frequency 
response, 20-30,OOC cos. 

High -Fidelity FM Stereo, 
ó FM, AM Component 

Radio Tuner Mode11465. 

t', PreciaionBuilt AC r) Stereo Amplifier Model 
' 144t. 40 watts (peak): 20 

watts per channel. Frequency response. 
40-25,000 cps. 

"Silhouette 62" High - 
Fidelity Component 
Speaker System. Three 
speakers: 10" woofer, 6" 

midrange, 3.5" tweeter. Frequency re. 
sponse, 30-16,000 cps. 

High -Fidelity Com- 
ponent Speaker Model 
32. Three speakers: Two 

6" and one 3". Frequency response 60- 
12,000 cos. 

YOUR V -M DISTRIBUTOR IS READY NOW TO GIVE YOU ALL THE DETAILS 
AND POINT OUT THE MANY ADVANTAGES OF THIS NEW VM 

COMPONENTS LINE. CALL HIM TODAY! 

THE VOICE M OF MUSIC® 

V -M CORPORATION a BENTON HARBOR, MICHIGAN 

KNOWN FOR THE FINEST IN RECORD CHANGERS, PHONOGRAPHS AND TAPE RECORDERS 

- - - for more details circle 82 on post card 
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A 4 
L, ,, 

íS' YOU ONEY 
'Y PAY MQRE! 

/ D-TEL'S 
BAN' NE 

1 
q 

F R , , ,' 4 ' in, AND 

1 - . ARA E 

:a= 4 

,y 
TO` : ', `; 1 

4_ryt 1 ., 

1i 
-DAY ER1 

o 

IC+vE Over 500 Ttóyp in -Stock 
, 

SERVICEMEN: 
RAD-TEL HAS THE 

LATEST TUBE TYPES. 

FREE! ! 

* 

THE SIGN OF RAD-TEL'S 

RELIABILITY FOR 

OVER 15 YEARS 

'4Manufacturers Suggested List Price 

Send For New Tube & Parts Catalog 
& Trouble Shooting Guide 

POWER TRANSISTORS 
PNP Replacements* 

70.3, AF Power amplifier, auto 
radio. 2N155, 2N156, 2N157 
2N176, 2N234, 2N235, etc. 

_No. 140 79c ea_ 
10.36, Hi Power stud Type. 
2N173, 2N174, 2N441, 2N442, 
2N443, DS501, DS503, 05504. 

1.c1' 

No. 141 $1.39 ea. 

gr% OFF 
on Nos. 140 & 141 
in lots of 25 assorted. 

Each Diode and Transistor Performance tested 
on an American TV set. 

500 Ma. 
Silicon Diode 
Epoxy Construction 

Replaces top -Hat 
type directly. 
PIV 450 Volts max. 
I .3 ma. 
AC - RMS input,130V. 

No. #147 ..45c ea. 
Lots of 10..35c ea. 
Lots of 20..30c ea. 

RAD-TEL TUBE CO TV, 

RADIO 

AND 01--F1 

DEPT. ET -9 55 CHAMBERS STREET. NEWARK 5, NEW JERSEY - 

,, ,TERMS: 25% deposit must accomp.tny all orders. balance C 0.D. Orders 
under S5 add Si handling tharge plus postage Orders over $5 plus post 

- r_ age Approx. 8 tubes per I Ili Stinted to prior. sale No C.0 0.5 outside 
continental U.S.A.- . . - . 

EACH TUBE INDIVIDUALLY & ATTRACTIVELY. 
BOXED & BRANDED RAD-TEL 

Qty. Type Price 

._ 024 - AX2 
____1B3 - _1DN5 
____1G3 
__113 
__1K3 
__1R5 

154 
_155 

_1T4 
_1U4 

_ _ 1U5 
_ _1 X2B 

_ _ 2AF4 
_2BN4 

.79 

.62 

.79 

.55 

.79 

.79 

.79 

.77 

.59 

.75 

.72 

.72 

.65 

.82 

.96 

.64 

Qty. Type Price 

____GA U6 
_6ÁU7 
__6AU8 
_6AV6 
_6AW8 
_ _60X4 
__6AX5 
_ _6AX7 

6BA6 
-_6BA8 
__6BC5 
_-6BC7 
___6BC8 
_-6805 
-_6BE6 
_6BF5 

.52 

.73 

.87 

.41 

.90 

.66 

.74 

.64 

.50 

.92 

.61 

.95 
1.04 
1.25 

.55 

.90 

Oty. Type Price 

_6J5GT .51 
_ _6J6 .71 

6K6 - _6L6 
.63 

1.06 - _6N7 .98 
__654 .52 
_ _6SA7GT .99 
__6SG7GT .41 

___65H7GT 1.02 
_6517 .88 

___ 65K7GT .95 
. -65L7GT .84 
_ __65N7GT .65 
_ 6507 .94 

_ _6T4 .99 - _6T8 .85 

Oty. Type Price 

___12CR6 
12CU5 

_ _12CU6 
_12CX6 
_1204 
__120B5 _ 120E8 
-_120L8 
. _ 12006 
__12DS7 
_12075 
__12DT7 - _12018 
_120W8 
_12026 
_12E135 

.67 
.58 

1.06 
.54 
.69 
.69 
.83 
.88 

1.04 
.84 
.76 
.79 
.78 
.89 
.62 
.62 

_ 3AL5 
_ _ 3AÚ6 
-3AV6 

___3BÁ6 
.__3BC5 
_ _ .3BE6 
___313N6 
_ __3BU8 
_ _.3BY6 
___31326 
_ _3CB6 
___3CB6 
___3DG4 
_ _3DK6 
_3076 
____3GK5 

.46 

.54 

.42 

.51 

.63 

.56 

.75 

.78 

.58 

.56 

.56 

.58 

.85 

.60 

.54 

.99 

-_6BF6 
__68G6 

_ _ 6BH6 
__6BH8 
_6816 
_6BJ7 
-_68K7 
__613L7 
__ 6BN4 
_68N6 
_6806 
___6807 
,6858 
_6BÚ8 
__68X7 
-6BY6 

.44 
1.70 

.68 

.98 

.65 

.79 

.85 
1.09 

.62 

.74 
1.12 
1.00 

.95 

.70 
1.11 

.62 

__6U8 
_ 6V6GT 

_ 6W4 
_ _.6W6 
_ _6X4 

_ .6X5GT 
_ _6X8 - 7A8 

_ -7AÚ7 
__7B6 

_7EY6 - .7F8 
__.7N7 
_ _7S7 

7Y4 
-8AU8 

.83 

.54 

.61 

.71 

.41 

.53 

.80 

.68 
.65 
.69 
.75 
.90 
.90 

1.00 
.69 
.90 

_12E06 
_12EK6 
_12EL6 
.._12E26 
_..12F8 
_12FA6 
__12FM6 
_ _ 12FR8 
__12FX8 
_ _12GC6 
_12J8 
__12K5 
_12L6 
_12SA7 
_125F7 
_12SH7 

.62 

.62 

.50 

.57 

.66 

.79 

.50 

.97 
.90 

1.06 
.84 
.75 
.73 
.99 
.69 

1.00 

' RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY 
OTHER MAIL ORDER TUBE COMPANY 

_ _304 
_ 305 

_ _3S4 
_3V4 

_4807 
_4BZ7 

.63 

.80 

.75 

.63 
1.01 
1.04 

_6BZ6 
_6827 
__6BZ8 
_6C4 
_.6CB6 
_6CD6 

.55 
1.03 
1.09 

.45 

.55 
1.51 

_8AW8 
_8805 
_8CG7 
__8CM7 
_8CN7 
_8CS7 

.93 

.60 

.63 

.70 

.97 

.74 

_125J7 
_-1251(7 
_12517 
_12SN7 
_12SQ7 
__12U7 

.67 

.95 

.80 

.67 

.91 

.62 
_4C56 .61 _6CE5 .57 _8E138 .94 _12V6 .63 
_4DT6 .55 _6CF6 .64 _8FQ7 .56 _12W6 .71 
__.40M6 .60 _6C67 .61 __ 9CL8 .79 __12X4 .47 
-_5AMS .79 _6C68 .80 _ _11CY7 .75 _17AX4 .67 
__5AN8 .90 _6CK4 .70 - 1704 .60 __17606 1.16 
___5ÁQ5 .54 6CL8 .79 __12AB5 .60 _17006 1.06 
_5418 .83 __6CM7 .69 ,12AC6 .55 __17W6 .70 
__5BC8 .79 _SCN7 .70 _12A06 .57 __18FW6 .49 
__5RE8 .83 _6C08 .92 __120E6 .50 _18FX6 .53 
_58K7 .86 _6CR6 .60 ___12AE7 .94 __18FY6 .50 

___5807 1.01 _6CS6 .57 _12AF3 .73 ___19AÚ4 .87 
_5BR8 .83 _6C57 .69 - _124F6 .67 __19806 1.39 
___5C(',8 .81 _6CU5 .58 _12A16 .62 _19C8 1.14 
__5CL8 .76 __6CD6 1.08 _12AL5 .47 _19EA8 .79 
_5C08 .84 - _6CY5 .70 _ _.12AL8 .95 _1918 .85 
_5CZ5 .72 _6CY7 .71 _ .12AQ5 .60 -21 EX6 1.49 
_5EA8 .80 _6DA4 .68 __12AT6 .50 __25AX4 .70 
_5E118 .80 _EDB5 .69 _ ._12AT7 .76 __25B06 1.17 
_5J6 .72 __60E6 .61 ___.12AU6 .51 _25C5 .53 
_5T8 .86 __60G6 .62 _12AU7 .61 _25CA5 .59 
_5U4 .60 _6018 1.21 __12AV6 .41 _25C06 1.52 
_5U8 .84 - 60K6 .59 _12AV7 .82 - 25CÚ6 1.11 
_5V3 .90 __KING .1.55 -120X4 .67 _-.250N6 1.42 
_5V6 .56 _6006 1.10 _ _12AX7 .63 __25EH5 .55 _ 5X8 .82 _6DT5 .81 _12AY7 1.44 __25L6 .57 
_5Y3 .46 _6DT6 .53 __12AZ7 .86 _-25W4 .68 
_6A8G 1.20 __60T8 .94 _1284 .68 _32E15 .55 

_6484 .46 __66A8 .79 _12807 .84 _32L7 .90 
_6AC7 .96 6EB5 .73 -12806 .50 _35C5 .51 
_6AF3 .73 __6EB8 .94 _12BE6 .53 _35L6 .60 

6AF4 1.01 _6EM5 .77 _12BF6 .60 _35W4 .42 
_6005 .70 _6EM7 .82 _ _ 12BH7 .77 _35Z5 .60 
_6AH4 .81 _6EU8 .79 1 2BK5 1.00 _36ÁM3 .36 
_64H6 1.10 _6EV5 .75 _ _12BL6 .56 - _SOBS .69 
_6ÁK5 .95 _6EW6 .57 -12806 1.16 __.5005 .53 
_6ALS .47 -_66Y6 .75 ._12BR7 .74 _50EH5 .55 
_64M8 .78 _6F5GT .39 _12BV7 .76 _.50L6 .61 
_6005 .53 _6FG7 .69 - 12BY7 .77 _70L7 .97 
_6AR5 .55 _6FV8 .79 -_12BZ7 .86 _-117Z3 .85 
-611S5 .60 __6GH8 .80 .-1205 .58 _807 .75 
_ _6AS6 .80 __6GK5 .61 __12CN5 .56 _ 7025 .69 
_-6ÁT6 .49 _6GK6 .79 

6ÁT8 .86 __6GN8 ,94 ORDER TYPES NOT LISTED 
._6AÚ4 .85 _6146 .58 SAME DISCOUNT AS ABOVE 

106 
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PW200 
COMPONENT 

LOCATION 
GUIDE 

C201 B5 
C207 B3 
C208 C2 
C209 82 
C210 B1 
C211 Al 
C215 82 
C217 Cl 
C218 Cl 
C219 Cl 
C221 D2 
C224 D4 
C225 C3 
C227 C5 
C228 D5 
C229 C6 
C230 CS 
C232 A5 
C233 D1 
C234 C6 
C238 D3 
C239 B6 
C243 Cl 
C244 Cl 
C245 A5 
C246 AS 
C247 B5 
C248 131 

CPR201 CS 
CPR202 85 
CPR203 D5 
CPR204 B4 

CR201 C6 

L201 C3 
L202 CS 
L204 D6 
L205 D6 
L206 A4 
L208 C6 

PC202 D3 

R203 84 
R206 B4 
R209 C2 
R212 A2 
R213 82 
R214 D1 
R215 Cl 
R216 Dl 
R217 C2 
R222 D3 
R226 05 
R227 D6 
R228 A3 
!Mg 42 
R233 A4 
R234 B6 
R236 A6 
R238 A4 
R243 A2 
R246 Al 
R247 C6 
R248 A5 
R249 AS 
R250 AS 
R251 D3 

1201 B6 
1202 84 
T203 B3 
1204 D1 
T205 Cl 
T206 D3 
1207 04 
T208 D6 
T209 AS 

R228 

r R233 R238 

oC210 O 

T 203 

\ C208 
C209 c; 

.4 R203 201 
AU6^5' 

I R234 

C239 TP204' 
V C234 

PW200 Sealed 
Circuit I.F. and Video Assembly 

Composite Diagram 

September 1962 

C238_5 

66M6 

CPR -203 

L 2021 

227 

C22 
CR201 

L2Q11-'' 
`\ L 204 

\ 6/C224 
IM 

7207 
o 

017252 

More Data on Reverse Side 

ELECTRONIC 
TECHNICIAN 73O 

CIRCUIT DIGEST 

areTyt 

TP502 

V503 
6F6$7 

...-r o 
___ 

.°...,a > 

. 

11302 
R5S 

V501 
68Y' 

AM 

C527¡w.21 Cee4 

RCA 
TV Chassis KCS 140A, B 

Models 193 -A -542 -MV, MU, 

-546-VM, MU -549 -MV, -MU 

P11,500 healed Circuit Dellectson Assembly 
Composite Diagram 

f 003 

Copyright 1962 By ELECTRONIC TECHNICIAN 1 EAST FIRST STREET DULUTH 2, MINNESOTA 

P W 5110 

COMPONENT 
LOCATION 

GUIDE 

C501 Cl 
C502 D1 
C506 B4 
C508 B3 
C509 Cl 
C510 al 
C511 B3 
C512 Al 
C514 BI 
C515 A2 
C516 C3 
C517 C3 
C518 D3 
C519 C3 
C520 D3 
C521 D3 
C522 D4 
C523 C5 
C524 C4 
C525 C3 
C526 05 
C527 86 
C530 A5 

CR501 D3 

L501 C5 

PCSo1 B4 
PC502 A3 
PC503 Al 
R502 CI 
R504 02 
R507 D2 
R508 02 
R510 DI 
R511 CI 
R514 A4 
R521 B4 
R522 B4 
R523 B6 
R525 A4 
R527 131 

R529 C3 
R531 A3 
R532 A2 
R533 C2 
R535 Al 
R536 Al 
R537 C3 
8538 03 
R539 03 
R540 D4 
R541 D4 
R542 C4 
8543 C4 
R544 CA 
R545 135 
R548 C3 
11549 A3 
R555 Cl 
R556 133 

Electronic Technician 

CIRCUIT 730 DIGEST 



ELECTRONIC 
TECHNICIAN/ 

CIRCUIT DIGEST 

uA I 

REFER TO PAGE TWO FOR 
CHASSIS/TUNER/MODEL 

CROSS-REFERENCE 
INFORMATION 

All resistance values in ohms. K = 1000. 

All capacitance values less than I in F and 
above I in MF unless otherwise noted. 

Directions of arrows at controls indicates 
clockwise rotation. 

Electronic Technician 

í: N 

VHF TUNER 
KRK I04F 
TMA31B 

AG 

RCA 
TV Chassis KCS 140A, B 

Models 193 -A -542 -MV, MU, 

-546-VM, MU -549 -MV, -MU 

P101 

Y 

To JC .2700 01086C109 

+270V210V 

+2700 

+270 

All voltages measured with "VoltOhmyst" 
and with no signal input. Voltages should 
hold within ±207 with 120 volts a.c. 
supply. 

Measured with 1 megohm, 1/2 watt re- 
sistor in series with meter probe. 

Balloons ®, 0, etc., shown on schematics 
indicate points of observation of the wave- 
forms shown below the schematic. 

More Data on Reverse Side 

T20 
TlAOFU--F 

1+. 
PSI/ 200 

0401 

-11y j I 9. 

IITczoz II 

39 

rr- 
C203y 

56 T 471+ 

V 201 

6.414 T206 
SOUND I -F SOUIID 

AMR DRIVER TR 

IOTSt 
2-pI1 

t---" 
Qp1+' C 12 'e1 1I/ C2(M 

C247 1 -r207J12 
64oa1 

5 

3 Q50u-»IIeK 
1+ r'- R2o6 

C 01 1 íR202 276 
rt_..»> 32 

17611 

1204 +204 
ISTFO(IF ORES GRID A 

1ST P12 I -F C20.1f 
1A0o 
4I25MC 1111160 

T206 
157 PIK 1 

F 

PLATE TR 

September 1962 

V202 
2TOV 

ue 

iDTiA R103''' 
SCLND DE' , 33K 

ST AUDIO 

4131V. B 

OV 

42.9+ 

7 r 

47 

UNF 0441.7 

7203 
SOUND 
DE TR 

2 110,..- 
-°' Í 

R207 2131 

L_ 
560 r< .0 

" 
T__J 

CPR 204 

-.. 
4 .- 

7 1421.5v1gv, jN21º:T-F1 pÓ4 
j T ' 2700 8201 5 

216' y3' -110 iibi>I 111256 R2] 6 

Cº 
Op0.00:3 

_ 1 L222-A01 4J 
15 I PC 202 
4E2614C + Pih 

R 9 K TRAP N L M L202 

.22 
C117 iR1622N 

Cl2 

- 
01 Q 

" 4270V. T 5 Í2- 

C 

I 
rlv+ 

.0053 

C516_ RSJ7 
1000 390 

C9A3 

R55668 
1503 

100V. 
P -P 

NORMAL 

190V. 
P -P 

C527 (-- 
100 

RS2S 

411+ 

47K 

® 

R102 
I WED 

VOL CONTR 

3 

Ll-W102 
C209 

U .01 

V205 
sags 
MIN 
OUTPUT 

6225 

7 IC210 

0 

+ C248 

Tlp 
AUDIO 

OU7Th17 

S I BLII 

9T0 

6 2320395. 

R209 
5`w 
5608 

i0.3 V. 

£ R213 

1."70 

t; 
R - .1C119-DSS r 1041 

w 

>,Rrn 
zzoo 

O L 
PM 

SPEAKER 

o 
RESISTANCE VALUES IN OHMS. 8.1000. 
CAPACITANCE VALUES LESS THAN 11N MF, 
19 ABOVE IN MME UNLESS OTHERWISE 
INDICATED. 

DIRECTION OF ARROWS AT CONTROLS INDICATES 

CLOCKWISE ROTATION 

VOLTAGES MEASURED WITI1 VOLTONMVSY UNDER 
NO SIGNAL INPUT CONDITIONS, READINGS SHOULD 
HOLD *171+1+± 20% WITH 120 VOLT A C SUPPLY 

2700. .VOLTAGES MEASURED WITH IME61/2 WATT 
RESISTOR IN SERIES WIT» METER PROBE 

Go 210+ 
V203 V206 V207 -A 4 ...I 2164 

7500 V201B 
IBR + 68A46 SEWS 6HF8 TRAP aRN iHfa 

2ND PIA I -F 
2ND PIR 3RD PIA I -F 

11R20OgA CR201 VIOEO AMPL SYNC l IC211 RN6i ¡100 4239VITR 0V .4144 V sTR. 2NDÑ i2F-1TP2046133u C232 56001 
8232 ¡,( ' IC230 S 1=1wv º Il T00 7/+\.,..á 

LT' 
82)4 B16012 

.-1.,:R24e 36 330 i 1Cp2p5lº y6R +249 
MUH 

1. 

n v A )21 C0033 C246 

2)1+ 

Rp6 C2324 R258 B25K) 
.--- 

70 

CPR__ 203 r___ 
L `R225 

It2311501 

+523 
11 

I2R 
62R C506y 

0022'. 

í42ósc 
B CONTR 
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NOTES: 

VOLTAGE MEASUREMENTS 

1. TAKEN FROM POINT INDICATED TO CHASSIS WITH A VTVM.21011. 

2. LINE VOLTAGE MAINTAINED AT 120V AC. 

3. VOLTAGES INDICATED BY AN ASTERISK WILL VARY WITH ASSOCIATED 

CONTROL SETTINGS. 

4. TAKEN WITH CONTRAST CONTROL AT MINIMUM AND All OTHER 

CONTROLS IN NORMAL OPERATING POSITION WITH NO SIGNAL INPUT, 

5. TUNER ON CHANNEL 13 OR CHANNEL OF LEAST NOISE WITH 

ANTENNA TERMINALS SHORTED. 

CAPACITORS: UNLESS OTHERWISE SPECIFIED, VALUES 

LESS THAN ONE IN MF; ALL OTHERS IN MMF. 

4* INDICATES SPECIAL CAPACITOR. SEE REPLACEMENT 

PARTS LIST FOR PROPER REPLACEMENT PART NUMBER. 
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CONDITIONS FOR VOLTAGE AND RE- 
SISTANCE READINGS, CHASSIS 120509-B 
(AUDIO), CHASSIS 120482-B, C (TUNER) 

1. Voltages are positive DC, resistant, in ohms, 
unless otherwise indicated. 

2. All measurements taken with Voltohmyst or 
quinalent. 

3. All measurements taken between tube pin and 

chassis unless otherwise noted. 
4. Voltage measurements mad with: 

a) Line voltage maintained at 115 volts AC. 
b) Loudness control set for minimum volume 

(max CCW), all others set at mid -rang. 
c) No signal input (AM or FM) to tuner chassis. 
d) No signal input to audio chassis. 
e) SW -2 (on audio chassis) may be in any posi- 

tion. 
5. Resistance measurements token with: 

a) Power line cord disconnected from outlet. 
b) SW -2 (on audio chassis) may be in any posi- 

tion. 
6. AFC switch in "OFF" pos. at all times. 
7. Nominal tolerances of component values makes 

possible a variation of ±15% in voltage and re- 
sistance readings. 

8. N.C. denotes no connection, K is kilohms, Meg 
is megohms. 

FIG. 11 - TUBE LOCATION AND ALIGNMENT POINTS 
CHASSIS 120509-B (AUDIO) 

RESISTANCE READINGS CHASSIS 120509-B (AUDIO) 
NOTE: SCHEMATIC ON PG. 16 

SYM. TUBE TYPE PIN 1 PIN 2 PIN 3 PIN 1 PIN 5 PIN 6 PIN 7 PIN 8 PIN 9 

V-1, V-2 12AX7 150K to 
15M.p t 1K 130 130 '150K SSOK tet 1K 130 

V-3, V-4 12AU7 225K 75K KtOt 3.8K 130 130 105K 225K 100K 130 

V-5, V-6, 
V-7, V-8 EL81/6B05 N.C. 170K 130 130 130 N.C. 290 N.C. 680 

V-9 5U4 -GB N.C. 1 M. .r N.C. 130 N.C. 430 N.C. 
1 

Meg. 
H Fa - 

Indicates reading taken with negative lead of meter connec ad to Pin 8 of V 9. 
S Indicates reading varies with control settings. 
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I. ALL CAPACITANCE VALUES IN RFD. ANC ALL RESISTANCE VALUES IN OHMS, WATT, UNLESS OTHERWISE 
SPECIFIED. 

2. D.C. VOLTAGES MEASURED FROM POINTS INDICATED TO CIRCUIT GROUND, NO SIGNAL APPLIED, USING A 
Y T V. M. LINE VOLTAGE SET AT 1170 A.C. LOUDNESS AT MIN, TUNING CAP A' WAS. 

3 R33 5 RSA NOT INCLUDED IN PACKAGE CIRCUITS 25 8 26 
4 LNDERLINED VOLTAGES ARE TAKEN IN FM, POSITION 
5 ALL REFERENCES TO .EFT 8 RIGHT ARE AS VIEWED FACING FRONT OF "E1. 
6. 5.4A. H IS SI.OWN IN IRE CC* POSI DUN , IAM POSITION I. 

7 RE AR SEC TIONS OF CONTF LE (FARTNEcT FROM SHAFTS( ARE R,GI.T CHANNEL. 
e ARR^WS ON CONTROLS INDICATE C* ROTATION (CONTROL VIEWED FR'M SHAFT END) 
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85% of all TV servicemen 
prefer Standard turret type 

replacement TV tuners. 

1 year guarantee hacked by 

the world's largest TV 
tuner manufacturer. 
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defective tuner being 
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I- SERU CE T_ 

i N{;Í ;i= withRCAtubeslI 

-'1 

3 We s'll 

RCA TUBES 
y 

K 

with colorful service signs from RCA 

RCA signs for service technicians: 

Identify your business 

Call attention to your services 

Dress up your shop or truck 
Associate you with the prestige and 
customer acceptance of RCA-the most 
trusted name in electronics 

Another Way RCA Helps You in Your Business 
RCA ELECTRON TUBE DIVISION, HARRISON, N.J. 

RADIO 

SERVICE, 
with RCA tubes Ú 

HI-FI TV 

Metal Outdoor Hanging Sign-double-faced wi:h 
hanging bracket, 40" o 28". (1A1275) 

RADIO SERVICE 
Ilret 

Hi with RCA tubes 

All -Purpose Panel Sign Kit-for wall, truck 
anyplace. Contains two 40" x 14" signs. 
(1A1278) 

1 

RADIO 

SERVICE 
with RCA tubes ." 

HI -Fl TV 

Metal Wall Sign-big 40"x 28" size. (1A1276) 

RADIO HI-FI 

SERVICE 
with RCA tubes 

Z. 

Metal Flange Sign -18" x 

12"-for outdoor -indoor 
display. (1A1277) 

RADIO 

WE Sill 
RCA TUBES 

rae 

©® 
Decal -121/2" x 84z"- 
for wall, window, door, 
or truck. (151279) 

All available from your Authorizec RCA Tube Distributor. See him this week. 

The Most Trusted Name in Electronics 


