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Engineered for Professional Quality 
and savings up to 50% 

Whether you want the creative 
pleasure and thrift of build -it -yourself, 
or factory -assembled professional 
quality equipment ready-to-use-you 
save up to 50% with EICO 

no -compromise engineering. Be 
super -critical. Compare EICO with 
anybody else. The more critically 
you judge, the more you'll see for 
yourself that your best buy is EICO. 

[EICO 
KITS & WI ED 

COLOR TV LA 

New Model 380 Solid State NTSC 
Color Generator generates exact 
NTSC color signals individually 
and all required dot -bar patterns. 
Super -compact, 4 pounds light, In- 
stant operation. $169.00 wired 
only. 

3 
Three compact portable instruments for shop or home Color TV servicing. 
Add one more and you're set for FM-MPX stereo. 

Model 369 Sweep/Marker Gener- 
ator for easiest, fastest visual 
alignment of color or B&W TV and 
FM RF and IF circuits. Five sweep 
ranges from 3-220mc. Four marker 
ranges from 2-225mc. Crystal 
marker oscillator. Post injection 
of markers. $99.95 kit, $149.95 
wired. 

New Model 435 Dire t -Coupled 
Wideband Scope. Top -q ality DC- 
4.5mc scope with 3" flat -face CRT. 
Zener calibrator: Outpe forms 5" 
scopes three times its s ze, facili- 
tates on -location color TV and 
other servicing. $199.95 kit, 
$159.95 wired. 

New Model 342 FM Multiplex Sig- 
nal Generator. Design lab quality. 
Both composite audio and FM RF 
outputs. Inputs for stereo audio 
source for store demonstrations, 
critical A/B listening tests. 
$149.95 wired. 

New Model 1030 Regulated Power Supply. Speeds 
troubleshooting, design work, production line 
testing, electronics teaching. Variablea bias and 
plate sources regulated to 1/3 of 1%, 0-150V @ 
2ma; 0-400V r( up to 150ma. Ripple less than 
3mv rms. Unregulated fil. volts of 6.3V & 12.6V, 
(inA. Switchable, monitoring milliammeter and 
voltmeter. $59.95 kit, $99.95 wired. 

New Model 
usually versatile" 
low -voltage 
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bridge balance, 
ranges 1.5.500V), 
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iy usable. $129.95 
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kit, $69.95 wired. 

Audio Generator. 
generator 
convenient 
is to 

100c 
8 -pos. 

attenuator. 
ranges' 

(<0.1% 
switch 

110kc (1c 
steps 

10db/step 
Output 
& db 

Near -distortion - 
20-20,000c) 

-selection of 
steps 1c -100c, 
lkc-10kc, lkc 

output 
meter (41/2" 

scale. $49.95 

e : 

â A e'1 : 
' - 

Model 460 Wideband Direct -Coupled 5" Oscil- 
loscope. DC-4.5mc for color and B&W TV service 
and lab use. Push-pull DC vertical amp., bal. or 
unbal. input. Automatic sync limiter and amp. 
$89.95 kit, $129.50 wired. 
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Model 232 Peak -to -Peak VTVM. A must for color 
or B&W TV and industrial use. 7 -non -skip ranges 
on all 4 functions. With Uni -Probe.® $29.95 kit, 
$49.95 wired. 
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New 888 Solid State Universal Engine Analyzer 
Tune up/troubleshoot any car or boat - elec- 
tronically as professionals do. Self -powered, self - 
contained 888 checks total ignition/electrical 
system on all6/12V;6, 8-cyl. engines, + or- 

Latest all -professional 
cision circuitry. Complete with comprehensiveo t 
manual, test leads, batteries. $44.95 kit, 
$59.95 wired 
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New "Cortina" 3070-A compact, powerful all 
Silicon Solid -State 70 -watt Stereo Amplifier at 
a sensational low price! Features advanced de- 
sign and smart styling typical of far more 
expensive components. Complete control facilities 
including tape monitor, loudness contour, low 
and high cut filters, balance control and speaker 
systems switch. $89.95 kit, $129.95 wired. 

New Model 
Tri -Band 
ceiver buy 
Magazine. 
meters. Receiver 
level dynamic 
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753 The one and only SSB/AM/CW 
Transceiver Kit. "The best ham trans - 

for 1966"-Radio TV Experimenter 
200 watts PEP on 80, 40 and 20 

offset tuning, built-in VOX, high 
ALC, solid state VFo. Unegpaled 

features and appearance. Sensa- 
at 8189.95 kit. $299.95 wired. I 

FREE 1967 CATALOG 
EICO Electronic Instrument Co., Inc. 
131-01 39th Ave., Flushing, N.Y. 11352 

Send me FREE catalog describing the full EICO 
line of 200 best buys, and name of nearest 
dealer. I'm interested in: 
D test equipment D ham radio 
D stereo/hi-fi D Citizens Band radio 

Name 

Address 

City cf.fe 
Over 3,000,000 EICO instruments now in use! Preferred by engineers, scientists, technicians and students. 



Sarkes Tarzian, Inc., largest manufacturer of 
TV and FM tuners, offers unexcelled tuner 

overhaul and factory -supervised repair service. 

Completely -equipped and conveniently - 
located Service Centers offer fast, dependable 

and factory -supervised repair service on all 

makes and models. Centers are staffed by well - 

trained technicians, assisted by engineering 
personnel. 

Most Tarzian-made tuners received one day 

will be repaired and shipped out the next. More 
time may be required on other makes. Every 

channel-not just the channels existing in any 

given area-is checked and re -aligned per orig- 

inal specifications. Exclusive cleaning method 
makes the tuner look-as well as operate- 
like new. 

Cost, including ALL labor and parts (except 

tubes) is only $9.50 and $15 for UV combina- 

tions. No additional charge. No hidden costs. 

Too, you get a full, 12 -month warranty against 

defective workmanship and parts failure due 

to normal usage. 
Always send TV make, chassis and Model 

number with faulty tuner. Check with your 
local distributor for Sarkes Tarzian replace- 

ment tuners, parts or repair service. Or, use the 
address nearest you for fast, factory -supervised 
repair service. 

TUNER SERVICE CORPORATION 
(Factory -supervised tuner service authorized 
by Sarkes Tarzian) 
MIDWEST -817 N. Pennsylvania St. 

Indianapolis, Ind., Box 1642 
Tel : 317-632-3493 

547-49 Tonnele Ave., Jersey City, N. J. 

Tel : 201-792-3730 

SOUTH -EAST -938 Gordon St., S. W. 
Atlanta, Georgia 
Tel : 404-758-2232 

Circle 2 on literature card 

EAST 

WEST- 
SARKES TARZIAN, Inc. 
Tuner Service Division 

10654 Magnolia Blvd., 
N. Hollywood, Calif. 
Tel : 213-769-2720 
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About the Cover 

Our cover this month was taken in 
Howard W. Sam's Instrument Laboratory, 

where PHOTOFACT Instrument 
Maintenance Outlines (IMO's) are 

produced. The strip chart recorder being 
analyzed is an example of today's 

industrial process control instruments. The 
large instrument on the top shelf is a 

pneumatic calibrator, typical of the high - 
precision instruments used in this field. It 

and the electronic calibrator behind the 
technician's hands are rated at .1 of 

1% accuracy. 



2,365 reasons why Sprague Twist -Lok® Capacitors 

help you to protect your reputation 
When you fool around with makeshift or "fits -all" 

capacitor replacements by substituting sizes and 

ratings, you leave yourself wide open for criticism 

of your work, you risk your reputation, and you 

stand to lose customers. With so much at stake, it 

just doesn't pay to use makeshifts when it's so 

easy to get exact replacement capacitors from your 

Sprague distributor. 

With 2,365 different Sprague Twist -Lok Capacitors 

as standard catalog items, and more being added reg- 

ularly, Sprague gives you the world's most complete 

selection of exact replacements. 

We don't have to tell you that it's easier to 

service with exact replacements. And we don't 
have to tell you that it's better, too. When sets are 

designed, specific capacitance values are used for 

peak operation, so it takes exact replacements to 

restore original set performance. 

And who better than Sprague knows which 

values and sizes are needed in the replacement 
market? Sprague, the world's largest component 
manufacturer, has the most complete specification 

file on original set requirements. That's why you're 

always right when you work with Sprague Twist -Lok 

exact replacements! 

GET YOUR COIPY of Sprague's comprehensive Electrolytic Capa- 

citor Replacement Manual K-108 from your Sprague Distributor. 

p_o_ NAVE YOU TRIED KWIKETTE* CONNECTORS? 
I 

_ T--) Not just another wire sprung connector! Copperweld wire inner 

core, a layer of flux, and an outer coating of solder ... all 

you supply is heat! They're now being packed with Sprague 
Snip Slip on Apply Capacitors at no extra cost to you! See your distributor! 
Lead KWIKETTE Heat ,.,p.-..,, 

SPRAGUE 
THE MARK OF RELIABILITY 

63.610633 WORLD'S LARGEST MANUFACTURER OF CAPACITORS 

Circle 3 on literature card 

Sprague Products Co , 105 Marshall St., North Adams, Mass. 01248 
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Let's talk sense 
about color TV lead-in! 

The common sense of the situation calls for two 82 -channel lead-ins for color and 
UHF TV... one to give a stronger signal in uncongested fringe areas where interference 
usually is not a serious problem. The other to give a much cleaner signal in congested 
or close -in areas where serious interference problems are likely to exist. This is why 
Belden gives you a choice-the Color Guard Twins. 

Color Guard 
Twin-Belden 

Permohm* 

Use to get stronger signals in uncon- 
gested fringe areas, like this . . . 

You get an excellent color image ... because in a 100 -foot run, 
Permohm delivers 38% to 200% more signal voltage than RG -59/U 
with matching transformers and 23% to 80% more signal voltage 
than "Low Loss Coax" with transformers. 

Permohm obtains the highest efficiency of any available un- 
shielded 300 ohm line when exposed to weathering and industrial 
atmospheres. Low loss cellular polyethylene insulation around the 
conductors provides the necessary protection. 

You don't need expensive transformers and connectors. 

18290 
Color Guard 
Twin-Belden 
Shielded Permohm* 

Use to get cleaner signals in con- 
gested or close -in areas, like this ... 

Belden Shielded Permohm (8290) combines strong signal strength 
with the clean signal protection of shielded cable. 

Shielded Permohm eliminates transmission line pickup of noise 
and ghost signals. You can install it easily anywhere ... no need 
for standoffs, twisting, or inconvenient routing of lead-in. Tape it 
to a mast, route it through metal pipe, or bury it underground. 

Beldfoilt shielding is used to shield against outside signal inter- 
ference. The jacket is weatherproof polyethylene. The critical 
signal area is protected from rain, snow, salt, smog, fog and 
industrial contamination. No expensive transformers or connectors 
are needed. Belden Trademarks Reg. U.S. Patent Office 

Patent No. 2,782,251 and Pat. Pending 

Choose the Color Guard Twin that gives your customer the best 82 -channel tPatent No. 3,032,604 

color TV reception. Get complete information on the Belden Color Guard Twins. 
CALL YOUR BELDEN ELECTRONIC DISTRIBUTOR. 

8.8-6 
BELDEN MANUFACTURING COMPANY P. O. Box 5070-A Chicago, Illinois 60680 

Circle 4 on literature card 
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Suddenly, everyone's a Watch Watcher! 

And for a good reason. Service dealers found out we 
were right when we said Amphenol's Color Com- 

mander color bar generator would save them enough 
time for two or three extra service calls a day. 

What's it all about? We're so sure we can save you 
as much as 18 minutes a call, we're including a $10.95 

Timex watch with every Color Commander purchased 
-just so you can prove it yourself. 

And if the Color Commander doesn't save as much 
time as we say, return it within 10 days and keep the 
Timex watch with our compliments. 

What makes us so sure? Amphenol's exclusive tech- 
nique of color alignment which features a: 

1. Single crossbar to immediately center the raster. 

2. Single dot for fast, consistently accurate static 
convergence. 

3. Three -bar color array to isolate your working bars 
-the 3rd, 6th and 9th. 

Join the Watch Watchers 
If you take advantage of this limited -time offer today, 
your Color Commander can be paying for itself in extra 
income tomorrow. For the name of your nearest 
Amphenol distributor, contact your nearest Amphenol 
Sales Division office or write Dan O'Connell, Head 
Watch Watcher, Amphenol, Box 134, Broadview, Illi- 
nois 60153. 

Watch Watcher Offer 

With every lightweight, compact, completely solid- 
state Amphenol Model 860 Color Commander we'll 
include a $10.95 Timex for you to time your savings. 
If the Color Commander doesn't save you time, re- 
turn it within 10 days and keep the watch with our 
compliments. Act now. This offer is limited to avail- 
able stock of your Amphenol Distributor. 

$169.95* 
'Suggested resale prices Model 860AC $20.00 higher* 

AMPHENOL 
Circle 5 on literature card 
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MALLORY lips for Technicians 

Which miniature electrolytics 
for transistorized AM -FM radios? 

COMPARATIVE SIZES 
OF CAPACITORS ALL RATED 

10 MFD., (o 25 WVDt 
(shown actual size) 

-11Mir 
TT aluminum electrolytic 

MTA aluminum electrolytic 

me= 
TAS solid tantalum 

TAP wet slug tantalum 

TLS wet slug tantalum 

MTP wet slug tantalum 

The new portable AM -FM radios are so compact you 
wonder how they get all those components into that little 
box. You wonder even more when you have to replace 
some of the parts. 
Electrolytic capacitors, for example. The original elec- 
trolytic usually turns out to be a tiny thing jammed in 
among a dozen other midget gidgets. Getting it out is a 
trick in itself. Getting a suitable replacement is even 
tougher ! And unfortunately, you're apt to need replace- 
ments, because many of these tiny capacitors just aren't 
much good. They don't meet the quality specs of good 
domestic capacitor makers. But high quality domestic 
capacitors are often just a bit too big to fit in the 
space available. 

What's the answer? Search the town for another "little - 
bitty" original capacitor? Tell your customer you can't 
finish the job? 
Don't give up. We have a few suggestions. 
First, try a Mallory TT aluminum electrolytic. This is a 
real quality capacitor, rated 85°C, and it's pretty doggone 
small. Or a Mallory MTA, a revolutionary molded case 
aluminum electrolytic with excellent quality at low - 
low price. 

If neither of these will fit, try a Mallory tantalum capac- 
itor. The TAS solid tantalum is about the same size as 
the TT, but it's rated 125°C. Need still smaller size? 
Take a look at the Mallory "wet slug" tantalum types 
TAP and TLS-and the super -miniature MTP, which 
gives you the most microfarads in the smallest size of 
anything on the market. The pictures at the left show you 
comparative sizes, all for a 10 mfd, 25 WVDC rating. 
Sure, you'll pay a little more for the tantalum capacitor. 
But not as much as you might think. The TAP only costs 
42c more than the TT, in the rating shown. And you get 
the utmost in reliability. 

We certainly don't expect you to use a tantalum capacitor 
to replace every aluminum electrolytic. But they come 
in mighty handy sometimes. And you can get them when 
you need them from your Mallory Distributor. Ask him 
for our latest catalog, or write to Mallory Distributor 
Products Company, a division of P. R. Mallory & Co. Inc., 
Indianapolis, Indiana 46206. 

DON'T FORGET TO ASK 'EM edatee4e r2eedd Axc'ev? 
Circle 6 on literature card 
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THE 
ELECTRONIC 

SCANNER 
news of the servicing industry 

High -Power Laser 

Dual -tube carbon dioxide laser produces more than 

one kilowatt of continuous wave output power at Ray- 

theon's Research Division. Experimental laser is a 

flowing gas system and is water cooled. 

A tubeless television camera smaller than a man's 

hand was announced by the Radio Corporation of 

America. 
The camera, which can be operated on battery pow- 

er, takes pictures by means of networks of 132,000 

thin-film devices deposited on four glass slides one -inch 

square. Among the thin-film elements are some that re- 

spond to the presence of light and others that perform 
various circuit functions, so that the networks take the 

Experience 
for Sa/e ..Jt5ç 

Sure seems we started something! 

Yes; over ten years ago, when we started 
overhauling tuners (all makes and models), 
we set a price of $9.95 for this service. 

Apparently there are those who would like 

to imitate our achievement-and for 45¢ 

less. 

Maybe the special skills, special equipment 
and downright old fashioned experience 
we built up during these past years are 

worth that little extra.-You be the judge. 

Remember; 45¢ buys you more than a 

quarter of a million man/hours of expe- 

rience, plus true devotion to our business 

. . . our only business . . . overhauling 
your television tuners the best way we 

know how. And in over ten years we 

sure know how! 

Castle - The Pioneer of TV tuner overhauling 
Not the cheapest - just the best. 

For complete tun- 
er overhaul we still 
charge only $9.95. 
This includes all 
labor and parts; 
except tubes and 
transistors, which 
are charged extra 
at low net prices. 

Simply send us the defective tuner complete; include tubes, 

shield cover and any damaged parts with model number 

and complaint. Your tuner will be expertly overhauled and 

returned promptly, performance restored, aligned to original 

standards and warranted for 90 days. 

UV combination tuner must be single chassis type; dismantle 
tandem UHF and VHF tuners and send in the defective unit 

only. 
Exact Replacements are available for tuners unfit for over- 

haul. As low as $12.95 exchange. (Replacements are new or 

rebui It.) 

CASTLE 
TV TUNER SERVICE, INC. 

MAIN PLANT: 5701 N. Western Ave., Chicago 45, Illinois 

EAST: 4190 Vernon Blvd., Long Island City 1, N.Y. 

CANADA: 136 Main Street, Toronto 13, Ontario 

*Major Parts are additional in Canada 

Circle 7 on literature card 
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Screw type slotted knob that is re- 
cessed in holder body and requires 
use of screwdriver to remove or 
insert it. 

Screw type knob designed for easy 
gripping, even with gloves. Has a 

break -away" test prod hole in knob. 

BUSS Space Saver 
Panel Mounted Fuseholders 

Fuseholder only 1% inches long, extends just º inch 
behind front of panel Takes ii x 13 inch fuses. Holder 
rated at 15 ampere for any voltage up to 250. 

Military type available to meet all requirements of 
MIL -F -19207A. 

Write for BUSS Bulletin SFH-10 

INSIST ON BUSS 
QUALITY 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., St. Louis, Mo. 63107 

headed an entertainment explosion that has brought TV 
into the homes of millions of Mexican families." 

A loudspeaker complemented the traditional shov- 
els and scissors to signal the start of construction of a 
new 175,000 sq. ft. plant for Jensen Manufacturing Di- 
vision/The Muter Company. At a brief ceremony, Her- 
bert J. Rowe, Muter president, pushed a button to ac- 
tuate a Jensen high fidelity loudspeaker with a scissors 
attachment to sever a ribbon and signal the beginning 
of construction. The new plant will be constructed on 
an 11 -acre site in Bedford Park, a suburb of Chicago. 

Completion of a 65,000 sq. ft. addition to the Tenna 
Corporation main plant in Warrensville Heights, Ohio, 
was announced by Harvey A. Ludwig, Executive Vice 
Pres. of the company. The plant expansion is designed 
to increase manufacturing and assembly capacity of the 
four and eight track automobile cartridge stereo tape 
players, automobile radios, and reverberation units. 

In addition to production space, the new facilities 
will house the radio engineering department, including 
a sound room, laboratory, and model shop. 

Money Matters 
Record 1966 sales and substantially increased earn- 

ings are anticipated by Dynascan. President Carl Korn 
told a meeting of security analysts that he expects sales 
for the year ending Dec. 31, 1966, to top $4,900,000, 
an 18% gain over 1965 sales of $4,174,000. 

BUSS : The Complete Line of Fuses and 
place of the conventional pickup tube and other pic- 
ture processing elements of standard TV cameras. 

The image sensing area of the experimental camera 
consists primarily of dots of photoconductive material 
deposited at the intersections of thin metal conductors 
that have been evaporated onto a glass slide in a grid 
pattern. Along two of the four edges of the image sens- 
ing slide are attached two other slides on which are 
deposited circuits containing 540 thin-film transistors. 

These are arranged in such a way that the output 
transistors of one slide connect with all of the horizontal 
lines in the image sensing grid, and the output transis- 
tors of the other connect with the vertical lines of the 
grid. A fourth slide carries arrangements of thin-film 
elements that perform a variety of control functions. 

Expansions 

The new manufacturing facility of Admiral de Mex- 
ico, a subsidiary of Admiral Corporation, was officially 
inaugurated before 300 guests by Octaviano Campos 
Salos, Mexican Minister of Commerce and Industry, 
and Ross D. Siragusa, Admiral board chairman. 

The new plant employs more than 650, of whom 
only one is a North American. Principal products are 
black -and -white television receivers, stereo phono- 
graphs, and radios. 

Mr. Siragusa said that the introduction of black -and - 
white television in Mexico over 10 years ago, "spear - 

BUSS SHIELDED FUSEHOLDERS 

PREVENT 
RADIO 
FREQUENCY 
INTERFERENCE 

For use where fuse and fuseholder could pick up radio frequen- 
cy radiation which interferes with circuit containing fuseholder 
-or other nearby circuits. 

Fuseholder accomplishes both shielding and grounding. 

Available to take two sizes of fuses -1% x 114" and 1A x 1" fuses. 

Meet all requirements of both MIL -I -6181D and MIL -F -19207A. 

Write for BUSS Bulletin SFH-12 

INSIST ON BUSS 
QUALITY 

BUSSMANN MFG. DIVISION, McGrawEdison Co., ST. LOUIS, MO. 63107 
Circle 8 on literature card 
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FUSETRON 
dual -element Fuses 

slow blowing 
Write for 

BUSS 

Bulletin SFB 

"Slow blowing" fuses prevent needless out- 

ages by not opening on harmless overloads- 
yet provide safe, protection against short- 
circuits or dangerous overloads. 

INSIST ON l«' SS 
QUALITY. 

BUSSMANN MFG. DIVISION, McGraw -Edison Co., ST. LOUIS, MO. 63107 

utor inventories of RCA Victor color sets are "extreme- 
ly low and factory inventory is virtually non-existent." 

The Telex Corporation had after-tax operating in- 

come for the fiscal six months ended September 30, 

1966, of $395,513, as compared with $368,484 for the 

like period last year when no Federal taxes were paid. 
For comparative purposes, net income for that period, 
fully taxed, would have been $198,000. Revenues for 

the period increased 14% to $14,541,037 from $12,- 
720,388, for the six-month period last year. 

Zenith Radio Corporation had record sales and earn- 
ings in both the third quarter and the first nine months 
of 1966, according to President Joseph S. Wright. 
This was the fifteenth consecutive quarter in which both 
sales and earnings increased over the corresponding 
quarter of the previous year. 

Earnings for the nine months ended September 30, 
1966, were a record $25,832,000 up 50% from the 
previous record first nine months earnings of $17,242,- 
000 reported a year earlier. Sales were $458,259,000, 
44% ahead of the previous first nine months record of 

$317,986,000 set a year earlier. 
Color television was the most important factor in the 

sales increase with dollar volume up over 100% from 
the first nine months of 1965. Despite substantially in- 

creased production, factory and distributor inventories 
of color receivers continue at low levels. Zenith's cur- 
rent production consists almost entirely of rectangular 
color television sets, principally 25 -inch units. A 

Fuseholders of Unquestioned High Quality 
November, 1966 was the largest volume month in the 

history of the Jerrold Corporation, it was reported by 

Robert H. Beisswenger, President and Chief Executive 
Officer of the electronics firm. This was the second 
straight month that the company reported record sales. 

"Consolidated sales for the month of November ex- 

ceeded $5 million," he said. This topped the previous 
record sales month of October, 1966, which posted sales 

of $4.6 million. Comparable sales figures for November, 
1965 barely exceeded $3 million. 

Sales and earnings of Packard Bell Electronics Corp. 
showed substantial gains in the fiscal year ending Sept. 
30. Net earnings were $1,044,600, up from $303,000 
in 1965, and sales for fiscal 1966 were $45.4 million, 
up 33% from $34.2 million in 1965. 

The Radio Corporation of America announced that 
October was the best color television set sales month in 

RCA history in terms of both dollars and units, with 
factory dollar sales up 94% over a year ago. 

"The October record is especially significant since 
traditionally September is a stronger month than Oc- 
tober for factory sales," according to Raymond W. 

Saxon, Vice President and General Manager, Home In- 
struments Division. 

"The fact that the reverse was true this year indicates 
that the retail market is growing stronger and stronger, 
reflecting in large measure the vastly expanded network 
and local colorcasting schedules," Mr. Saxon said. 

He said RCA currently turning out more color sets 
than black -and -white units, and that dealer and distrib- 
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new Sams books 

ABC's of Varactors 
by Rufus P. Turner. A basic introduction to varac- tors-a special group of semiconductors whose capac- 
itance varies with the voltage applied. Explains 
operating principles and describes typical circuits in 
which varactors are used. Describes use in micro- 
wave applications, for which they are particularly 
suitable, as well as uses in receivers, transmitters, 
and amplifiers. An easily understandable book for 
anyone who desires to be informed on this compar- 
ative newcomer in the semiconductor field. 96 pages; 
535x83.5". 
Order AVT-1, only 6225 

101 Ways to Use Your VOM and VTVM 
by Robert G. Middleton. New edition, fully revised 
and updated. Describes and explains all the common 
and many uncommon uses of the VOM and VTVM. 
Explains how to make proper connections, how to 
test and evaluate results. Chapters cover equip- 
ment checks, DC voltage tests, ohmmeter tests, 
signal -tracing tests, DC current tests, alignment 
applications. 144 pages; 534 x 834". 
Order TEM-3A, only ;295 

Experimental Astronautics 
by Morris Goran. This book is a valuable introduc- 
tion to the fundamentals of space science, pre- 
senting basic ideas gathered from astronomy, phys- 
ics, biology, engineering, and other sciences. To 
understand the principles of space science, it is 
necessary not only to see these basic concepts in 
relation to one another, but also in action. The 79 
projects described in this book accomplish these 
two purposes; each experiment uses everyday mate- 
rials and is simple to perform; you build projects 
such as a periscope, a ground -effect device, sundial, 
telescope, and many others. 168 pages; 5 j5 x $325 
83.Ç. Order EAG -1, only 

PHOTOFACT® Guide to TY Troubles. 2nd Ed. 
by Howard W. Sams Editorial Staff. Over 200 photos 
of actual TV picture defects are keyed to specific 
defective components in typical circuits, so that the 
source of the trouble is located in minutes. Quick 
checks are outlined to help you determine rapidly 
which section is at fault. Includes recent TV 
models. 192 pages; 534 x 8". Order PFG-2, only 5395 

101 Ways to Use Your Signal Generator 
by Robert G. Middleton. Newly revised edition. The 
authoritative reference for users of RF -IF and audio 
signal generators. Covers equipment checks, anten- 
na tests, AM -FM Receiver tests TV receiver tests, 
and component tests. Shows how to make required 
connections, how to make tests properly, and how 
to evaluate results. 144 pages; 535 x 8 ". 
Order TEM-4A, only 

$295 

Color TV Guidebook, Vol. 2 
This special Howard W. Sams publication offers at 
amazing low cost, a wealth of useful, practical color - 
TV data. Discusses latest aspects of color -TV, spe- 
cific servicing techniques, latest color circuits, out- 
look for color, new developments-invaluable infor- 
mation you need to keep ahead in color -TV. 8j z 110. Order PFR -2, only E25 

HOWARD W. SAMS & CO., INC. 
Order from your Sams Distributor today, or mail 
to Howard W. Sams 8 Co., Inc., Dept. PF -2 
4300 W. 62nd Street, Indianapolis, Ind.46268 
Send me the following books: 

AVT-1 D EAG -1 TEM-4A 
D TEM-3A D PFG-2 D PFR -2 

D Send FREE Sams Booklist $ enclosed 

Name 

Address 

City State Zip 

My Distributor is V 

Book Review 

Electron Tubes: Royce Gerald 
Kloefiler; John Wiley & Sons, 
Inc., New York, 1966; 262 
pages, 6" x 9", hard cover; 
$5.95. 

This book, written as an in- 
troductory text for the junior - 
college and technical -institute 
level, describes the operation and 
application of electron tubes. The 
text has been written on the as- 
sumption that the reader is al- 
ready familiar with DC circuits 
and is concurrently studying AC 
circuits. 

Chapters cover electron emis- 
sion, graphical circuit analysis, 
vacuum diodes, vacuum triodes, 
multielement tubes, single -stage 
amplifiers, multistage amplifiers, 
power amplifiers, gaseous tubes, 
power supplies, and special elec- 
tron tubes. A group of questions 
follows each chapter, and answers 
to some of these are included at 
the back of the book. A four - 
page index completes the volume. 

A knowledge of simple algebra 
is essential to the understanding 
of this book. Where appropri- 
ate, explanations employing cal- 
culus have been included, but the 
same points are explained by 
other means for readers not fa- 
miliar with calculus. Schematics, 
graphs, line drawings, and photo- 
graphs are used throughout to 
supplement the text. 

The author of this volume is 
Professor Emeritus of Kansas 
State University. He has been 
author or coauthor of a number 
of books on electrical engineering 
and related subjects. 

Though an introductory text, 
Electron Tubes is by no means 
superficial; yet, a high degree of 
understandability has been pre- 
served throughout. The reader 
who has need to learn the basic 
principles of electron tubes 
should find this book quite help- 
ful. 

Little Devil® Composition Resistors 

Type AB 2 -Watt Molded Pots 

five ways to 
stop customer 

"static" 
we 
ME* 

Gold -Bonded Germanium Diodes 

Brown Devil° Wire -Wound Resistors 

ONMITE 

Series 99 Wire -Wound Resistors / 
Customer "static" is hard on the ears... 
hard on profit. But you're always safe 
with Ohmite quality replacements in your 
repair jobs. Order Little Devils in handy 
cabinet assortments or on Tally -Tape; all 
popular sizes and values. Select AB Pots 
from 50 ohms to 5 megohms in several 
shaft lengths. Choose from ninety 1N types 
of diodes. Get Brown Devils from 3 to 20 
watts in 0.5 -ohm to 100K -ohm values. 
Order Series 99 resistors in 11/2, 21/4, 31/ 
5, 11 watt sizes from 1 to 51,000 ohms. 
Ask your distributor for the latest edition 
of Ohmite's Stock Catalog 30. 

Be right with 

D OHMITE 
RHEOSTATS RESISTORS VARIABLE 
TRANSFORMERS TAP SWITCHES 
TANTALUM CAPACITORS RELAYS 
R.F.CHOKESSEMICONDUCTOR DIODES 

Circle 10 on literature card 
18 PF REPORTER/February, 1967 



As the field of electronics has ex- 

panded in size and technology, the 
science of electronic cable design, 
manufacture, and use has kept pace. 
Exotic new concepts in electronic 
devices and techniques demand the 
development of equally complex 
cables to fit the ever-increasing vari- 
eties of applications. Gone are the 
days when a piece of wire or cable 
was only expected to carry a given 
signal from a source to a load. To- 
day, cables are designed to be an 
integral part of an electronic circuit 
and actually perform one or more 
functions in the circuit in addition 
to carrying a signal. 

Characteristics 

What is an "electronic cable"? 
This unanswered question has been 
asked, or perhaps should have been 
asked, countless times by those who 
work in the electronics field. Simpli- 
fied, an electronic cable may be de- 

fined as a length of any conductive 
or semiconductive material, with or 
without insulation and other "re- 
finements," which is used in an elec- 
tronic application. It could be a 

length of lamp cord, when used as a 

speaker extension cable, or a piece 
of braided wire cable used as a 

chassis ground strap. 

Conductors 

The most commonly used con- 
ductor in wire and cable is copper, 
because of its optimum combination 
of properties of high electrical and 
thermal conductivity, great mallea- 
bility, reasonable strength and cost, 
and its ability to be alloyed or coated 
with many other metals, resulting in 

special -use conductors. To minimize 
oxidation and facilitate soldering, 
the copper conductor is often coated 

electronìc 

cablcs 

with another metal which oxidizes 
more slowly. 

Copper alloys or copper -covered 
steel are used where additional 
strength and long flex life are neces- 

sary, but the use of these materials 
always results in a sacrifice of elec- 
trical conductivity. For example, 
cadmium copper, a copper alloy 

containing 0.5 percent to 1.0 per- 
cent cadmium, has up to 150 percent 
of the tensile strength of copper, but 
has only about 80 percent of the 
conductivity of copper. Also, cop- 
per -covered steel wire has 150 per- 
cent to 200 percent of the tensile 
strength, but usually has only 30 
percent to 40 percent of the con- 
ductivity of copper. 

Aluminum conductors are lighter 
in weight than equivalent copper 
conductors, but aluminum has only 
about 60 percent of the conductivity 
of copper. Aluminum also forms a 

surface oxide when it is exposed to 

air; these oxides can result in un- 
desirable high -resistance. 

A different type of metallic con- 
ductor is occasionally used in wire 
and cable. This is the tinsel conduc- 
tor, which is comprised of very fine 

ribbons of copper or bronze spiralled 
about a high -strength woven thread 
core. The tinsel conductor has ex- 
tremely long flex life and excellent 
limpness, and is an excellent choice 
for use in such applications as re- 
tractile telephone and microphone 
cords, language -lab cords, and other 
applications where a great amount 
of flexing and a small size of con- 
ductor is required. 

Where little vibration and no flex- 

ing are required of a wire or cable, 
solid (single -strand) conductors are 
used. The advantage of a solid con- 

. ' % 'e1R,+`t.Z 
.''btlt± 
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!l44í., . 
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Fig. 1. Braided wire cable. 

The evolution of electronic 
cables has produced a multitude 
of designs and characteristics to 
match an equally varied assort- 
ment of applications. The follow- 
ing article, adapted from Howard 
W. Sams' Electronic Cable Hand- 
book by the Engineering Staff of 
Belden Manufacturing Company, 
provides a concise review of the 
more common types of cable the 
serviceman will encounter. 
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ductor is its lower cost compared 
with that of the equivalent stranded 
conductor. Wire and cable with solid 
conductors are normally used in 
hookup wire for small instruments, 
chassis wiring, or any similar fixed 
installation. 

Stranded conductors are utilized 
in most electronic wires and cables 
to give them better limpness and 
longer flex life. From a practical 
standpoint, stranded conductors of- 
fer longer service life than solid con- 
ductors. For example, if a solid 
conductor is nicked or similarly 
damaged when being cut and 
stripped in preparation for use, it 
will break after only a few bends of 
the conductor. On the other hand, 
the chances are good that only a 
few members of a stranded conduc- 
tor would be nicked or damaged in 
the same operations. The remaining 
undamaged strands would still give 
a good service life to the cable. 

For a given size of conductor, in- 
creasing the number of strands while 
reducing the size of the individual 
strands will increase the flexibility 
of the conductor. 

In general, the finer the size of 
the individual wires in a stranded 
conductor, the higher the cost. This 
higher cost is also true of tinned (or 
other coated) wire as compared 
with bare wire. 

Flat or round (tubular) braided 
conductors (Fig. 1) are occasionally 
used in certain applications in which 
they are better suited than round 
solid or stranded cables. These are 
seldom insulated since the insulation 
would hinder the extra flexibility 
and ability of the conductor to ex- 
tend or retract slightly in length by 
pulling or pushing axially on the 
cable. Flat braids are machine -rolled 
flat by the braid manufacturer and 
are usually used for grounding or 
bonding. Tubular braids are occa- 
sionally used for bonding, but are 
more commonly desired as shields 
to slip over a cable or group of 
cables in an installation. 

There are some conductors util- 
ized in electronic cables which are 
not metallic. These are generally 
termed semiconductors and could be 
textile thread impregnated with car- 
bon or similar conductive particles. 
Also, elastomeric compounds, such 
as polyvinyl chloride and, to some 

extent, rubber or neoprene, are used, 
in which a semiconductive ingredient 
is mixed before the compound is 
extruded Such semiconductors are 
sometimes used as shielding. This 
could be an extruded semiconduc- 
tive plastic shield tubed over the 
cable components, with a drain wire 
running axially under and touch- 
ing the tube, to carry off accumu- 
lated electrostatic charges uniformly 
throughout the cable length. When 
used as a shield, semiconductors al- 
most always have an overall protec- 
tive insulating jacket. 

Insulation 

Although wire and cable insula- 
tions may be classified in two very 
broad and basic categories - ther- 
mosetting and thermoplastic - the 
types and compound mixtures with- 
in each of these groups are so varied 
as to make the available number of 
compounds almost unlimited. Most 
of the insulation materials used to- 
day are composed of compounds 
made from any of 14 or 15 types of 
synthetic rubber polymers (thermo- 
setting) and from seven or eight 
synthetic thermoplastics. 

An insulation must do more than 
cover a conductor to protect it from 
its surroundings and to contain the 
electrical signal. The higher the volt- 
age or the frequency, the more 
difficult becomes the problem of 
providing the proper insulation. In 
addition, external factors such as 
heat, oxygen, ozone, .oil, chemicals, 
sunlight, moisture, etc., can cause 
deterioration of the electrical and 
physical properties of an insulation. 

Thermosetting materials are char- 
acterized by their ability to be 
stretched, compressed, or otherwise 
deformed (within reasonable limits) 
under mechanical strain, and then 
to "snap back" to their original form 
and shape when the mechanical 
stress is removed. Since thermoset- 
ting insulations are not subject to 
heat softening, they will not drip, 
flow, or deform appreciably during 
the application of external heat or 
electrical overloads (which cause 
internal heat). Some of the more 
commonly known thermosetting in- 
sulations are natural rubber, neo- 
prene, butyl, silicone rubber, and 
synthetic natural rubber. 

Thermoplastic insulating materials 

are best known for their excellent 
electrical characteristics and rela- 
tively low cost. In general, thermo- 
plastics are popular as insulation 
since much thinner insulation thick- 
nesses may be used to obtain good 
electrical properties, especially for 
higher voltage cables. Also the thin- 
ner insulations usually result in a 
smaller size of cable than that of an 
electrically equivalent cable made 
with thermosetting insulations. By 
nature, these materials are thermo- 
forming in that they heat -soften and 
flow under mechanical pressure, 
then retain their deformed shape or 
form after cooling and/or removal 
of the mechanical strain. Com- 
monly encountered thermoplastics 
include PVC, polyethylene, nylon, 
and Teflon. 

Shields 

The shield in an electronic cable 
is used to prevent harmful electro- 
static interference, since this type of 
disturbance is typically present in 
and around an electronic circuit. 
Electromagnetic interference is not 
usually a problem in electronic cir- 
cuits. 

The first, and most common rea- 
son for including a shield on a cable 
is the need to keep external electrical 
disturbances from affecting the sig- 
nal in the cable. The second basic 
reason is to prevent the signal in the 
cable from being detectable at loca- 
tions other than at the cable ends. 
The third reason is a combination 
of the first two; it is the elimination 
of unwanted transfer of signals be- 
tween circuits in the same cable, 
commonly called cross talk. 

The best known electrostatic 
shield used in electronic cables is 
the braided copper -wire shield (Fig. 
2A) . This type of shield does not 
provide 100 percent shield coverage 
over the cable. The practical limit 
is about 96 percent coverage. 
Braided shields are reasonably flex- 
ible and quite durable, and they of- 
fer a good balance of shielding prop- 
erties. The drawbacks to a braided 
shield are difficulty in terminating, 
higher cost, lower flexibility, and 
maximum diameter. 

Copper -wire strands Which are 
closely wrapped around a cable 
component as shown in Fig. 2B pro- 
vide an electrostatic shield which is 
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SHIELD CONDUCTOR 

INSULATION 

(A) Wire braid. 

SHIELD CONDUCTOR 

JACKET INSULATION 

(B) Spiral wrapped. 

SHIELD INSULATION 

JACKET DRAIN WIRE CONDUCTOR 

(C) Conductive plastic. 

Fig. 2. Cable shields. 

suitable for use at audio frequencies. 
Wrapped -wire shields may cover up 

to 97 percent of the area, and they 
are more easily terminated than 
braid shields. However, these 
shields are generally not recom- 
mended for use at radio frequencies 
because the inductance of the wire 

strands produces a "coil effect." 
A conductive plastic extrusion 

may be placed over a cable com- 
ponent as shown in Fig. 2C and used 

as a shield. Again, a drain wire must 
be employed to terminate this type 
of shield. These semiconductive- 
material shields are not effective 
above audio frequencies, because 
they are basically only "particles" 
of a shield suspended in a noncon- 
ductive medium. 

With the introduction of Du Pont 
Mylar (polyethylene terphthalate 
film) , a new concept of cable shield- 
ing became possible. By laminating 
Mylar to aluminum foil, a tape 
which makes an excellent metallic 
shield on one side and an excellent 
insulator on the opposite side is 

produced. 
Fig. 3 illustrates the cross section 

of a basic Mylar-aluminum shielded 
cable. The tape is applied with the 

Mylar on the inside and the alumi- 
num on the outside, and with the 
drain wire in contact with the alumi- 

num. Mylar-aluminum tape pro- 
vides total (100 percent) electro- 
static shielding and will flex repeat- 
edly with no breakage because it is 

spirally applied instead of longi- 

tudinally applied. The Mylar-alumi- 
num tape shield is recommended for 

use in both AF and RF circuits. 

Cable Handling Techniques 

The choice of methods for term- 
inating a wire or cable depends to 

some extent on whether the opera- 
tion is to be a repetitive manufactur- 
ing operation or a low -volume oper- 

ation as in a repair shop, develop- 

ment lab, or ham shack. Those en- 

gaged in manufacturing usually have 

high volume machines and methods 
for automatic cutting, stripping, and 

terminating wires and cable. This 

article will concentrate on small - 

shop or single -user operations. 

Stripping 

The type of insulation to be re- 

moved determines the best or easiest 

stripping method. Since you may 

encounter a wide variety of wire in- 

sulations, you must be familiar with 

the type used and known the best 

methods for removing each of them. 

The commonly used insulations can 

be classified in the following cate- 

gories: 

Thermoplastic (vinyls, polyethy- 
lene, Teflon, etc.) 

Thermosetting (rubber, Neo- 
prene, silicone, etc.) 

Fabric (cotton, synthetic, asbes- 

tos, glass, etc.) 

Fabric over thermoplastic or 

thermosetting insulations. 

The devices available for strip- 
ping the insulation from a wire are 
generally designed to do this job 
rapidly, with as little damage to the 
wire as possible. There are a variety 
of types of hand strippers available. 
Essentially, the basic principle is the 

same for all of them: a set of mating 
v -shaped blades adjustable for var- 
ious sizes of wire. Hand strippers 
are primarily used when the re- 
quired stripping is to be done at the 
work area on thermoplastic, thermo- 
setting, and fabric over thermoplas- 
tic or thermosetting insulated wires. 

GROUND IDRAINI WIRE 

MYLAR 

Fig. 3. Cross section of Mylar-aluminum 
shielded cable. 

One type of hand stripping device is 

the Strip -It shown in Fig. 4. 

Other types of strippers avail- 

able include bench, hot -blade, ro- 

tary, wirebrush, and automatic 
power strippers. Since these are 

usually employed in assembly -line 

techniques, they will be considered 
to be outside the scope of this 

article. 
When you are stripping the var- 

ious types of insulation, remember 
that not only are there variables in 

the insulation, but also, one manu- 
facturer's wire may strip more read- 

ily than anothe 's. This is due to 

different metho s of processing or 

applying the insulation. For ex- 

ample, plastic insulation can be 

"tubed" over a conductor and be- 

have like sleeving, or it can be ex- 

truded so it adheres firmly to the 

conductor. The stripping qualities of 

fabric -covered insulation depend 
greatly on the angle at which the 

fabric was applied to the cable. 
On wire sizes No. 18 AWG and 

smaller, it is generally accepted that 
individual wire strands must not be 

cut or kinked. On automatic strip- 
pers that employ knife blades, this 

SET STOP CLOSE JAWS TWIST & PULL 

Fig. 4. Hand wire stripper. 
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can be avoided by using the proper 
stripping and centering blades. V 
type blades are more versatile and 
may be used where the insulation is 
thick. The diamond -shaped holes 
formed by mating the two blades 
are large enough to allow adequate 
clearance for the stripped conductor 
to prevent cutting or nicking of in- 
dividual wire strands. If the insula- 
tion is thin and the adjustment toler- 
ance is critical, the die -type blades 
shown in Fig. 5 are best. However, 
a die -type blade will not do a satis- 
factory stripping job unless the cut- 
ting edges are sharp. Dull cutting 
edges will merely crush or pinch the 
insulation, requiring a great deal of 
effort to remove it. This effort may 
tear off the insulation, and it usually 
stretches the wire. 

Multiple Conductor Cables 

Removal of cable jackets (Fig. 
6) can be accomplished on an auto- 
matic stripper by using sharp die - 
type stripping blades with a mated 
hole size somewhat larger than the 
diameter of the cabled conductors 
beneath the jacket. This prevents 
cutting the insulation of the con- 
ductors. 

Jackets may also be removed by 
hand strippers of the type previously 
discussed. The jacket is first cut al- 
most all the way through by rotating 
the hand stripper at the desired 
point. Then the piece of jacket to be 
removed is grasped with the hand 
stripper blades, and the piece is 
pulled off the cable. If a hand strip- 
per is not available, a knife or razor 
blade is used to make a careful cut 
around the jacket, but not quite all 
the way through the jacket. Should 
the jacket insulation prove difficult 
to remove after a circumferential 
cut, a lateral cut may be made par- 

allel to the axis of the wire to re- 
lieve the pressure, after which the 
jacket piece may be "peeled" off by 
hand. The jacket will usually tear 
easily along the circumferential and 
lateral partial cuts. 

Shielded Cables 

Cables may have an overall shield 
(with or without a jacket), a shield 
over one or more conductors, or 
both. Braided wire shields have been 
used frequently in electronic cables 
although new shielding types are 
gaining in popularity. 

The simplest case of braided wire 
shield involves a single conductor as 
in a shielded grid lead or a micro- 
phone cable. After removal of the 
jacket, the shield is pushed back 
toward the end of the jacket or the 
desired distance from the end of the 
conductor (Fig. 7) . This will bunch 
the shield and loosen it over the 
conductor. Using a pick, spread the 
strands of the shield at the desired 
point, bend the conductor, and in- 
sert the pick through the shield 
opening and under the loop of the 
conductor. Pull the conductor out 
through the shield hole, then pull 
the shield pigtail out tight for easy 
connection to ground. 

If the cable is too large to pick 
out the conductor through a shield 
hole, or if the shield is over a multi - 
conductor group or cable, then the 
shield is "combed" to prepare a 
ground lead and expose the con- 
ductor(s) beneath it. Using a 
sharply pointed tool, the braid is 
unwoven by separating the shield 
strands, starting at the end of the 
cable and working progressively 
back and around the cable toward 
the end of the cable jacket. When all 
strands have been straightened, they 

EXTRA - SHARP EDGE 
OIE TYPE BLADE FOR CLEAN INSULATION CUT 

STANDARD DIE TYPE BLADE 

AIR 
SPACES 

TUBED JACKET 

PAPER OR 

TEXTILE SEPARATOR 

EXTRUDEDïACKET 

Fig. 6. Cable cross sections showing 
jacket types. 

are bunched together and twisted to 
make a ground pigtail. 

A spiral wrapped wire shield is 
easier to terminate. It is unwrapped 
back to the end of the stripped 
jacket and twisted to form a ground- 
ing lead. 

Conductive textile, conductive 
plastic, and Mylar-aluminum foil 
tape shields commonly have a 
"drain" wire for ease of termination. 
The shielding material is trimmed 
off at the end of the jacket, and the 
drain wire is used for the ground 
connection. When terminating a 
shield which utilizes a drain wire, 
be sure to allow a "stress loop" in 
the drain wire so flexing the cable 
will not cause strain on and early 
failure (breaking) of the drain wire. 

Installation Techniques 

This section covers suggestions 
for installation of cable. Close at- 
tention to proper techniques will 
insure that the cable has a long, 
trouble -free life. 

Conduit Installations 

It is frequently necessary to in- 
stall electronic cables in metal con- 
duit. Building codes do not normally 
permit installation of communica- 

REMOVEIACKET 

PUSH BACK SHIELD 

PULL CONDUCTOR THRU 
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Fig. 5. Die -type stripping blades. 
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tions cables in the same conduit 
with power cables, so a separate 
conduit must be provided. It is poor 
practice to route communications 
cables of any kind near power 
cables, because the fields surround- 
ing the power cables usually disturb 
and distort the signals passing 
through the communications cables. 

For ease in pulling a cable into a 

conduit, particularly in long runs or 

runs with bends, a lubricant is 

recommended. Powdered soapstone 
is excellent as an antifriction agent, 
although there are other commercial 
lubricants available which will also 

do a good job. However, if a lubri- 
cant other than powdered soapstone 
is used, the lubricant label should be 

checked to be sure the ingredients 
will not damage the cable jacket. 

In pulling the cable, it is im- 

portant to distribute the pull evenly 

among all the conductors and other 
elements in the cable. A cable may 

easily be damaged if the pull is con- 
fined to only a few conductors of, 

say, a multiconductor cable. A 

steady pull is important. Sudden 
jerks can stretch the conductors or 

even break them. 

Direct Burial 

Almost any cable with a vinyl or 
polyethylene jacket is suitable for 
direct burial in the ground, unless 
unusual chemical conditions exist in 

the soil, such as might be found in 

certain industrial sites. 
When burying a cable, lay it with- 

out tension so it will not break when 
earth is packed around it. To pre- 
vent subsequent mechanical dam- 
age, the cable should be buried be- 
low the frost line. A local water 
company or city water department 
can advise the frost line for the area. 
Cinders, rocks, etc., may damage 
the cable jacket and destroy its 

moisture -proof qualities; for this 
reason it is always advisable to sur- 
round the cable with sand. 

Stapling 

Cables up to about 1/2 -inch di- 

ameter may be stapled in place, pro- 
vided proper precautions are taken. 
Special staples and staple guns are 
available from several companies. 
The staples should be round to fit 

the cable without crushing it; flat 
topped staples will tend to cut the 
cable jacket. Staples should never 

Fig. 8. Closed Kellems grip. 

be used to install flat tv lead-in, be- 
cause the staples will disturb the 
electrical field around the lead-in. 

Overhead Wiring 

When cable is to be freely sus- 
pended either horizontally or verti- 
cally, adequate supporting devices 
and techniques must be used. One 
of the best cable supporting devices 
works on the principle of the old 
toy, the "Chinese finger puzzle," 
also known as a basket, stocking, or 

come -along. As shown in Fig. 8, 

this grip distributes the load evenly 

over the cable surface and conforms 
naturally to the exact shape of the 

cable. The open wire mesh allows 

the cable to breathe and drain dry 
naturally; it can be used indoors, 
outdoors, on buildings, poles, or in 

elevator shafts. Fig. 9 illustrates a 

typical installation between two 

buildings, using the "finger puzzle" 
grip over the cable at the point of 

entry into the building. Note the 

loop in the cable to prevent water 
from entering the building. 

Another factor to be considered 
when suspending cables is the sag 

between spans. Sufficient sag must 
be allowed to compensate for the 

weight of the cable, wind, and ice 

loading. If a cable is not sufficiently 

strong to be suspended between 
spans, then it should be supported 
from a high strength messenger 
cable. Care must be taken to keep 
the method of securing the cable to 

the messenger from damaging the 
cable. Tape or a spiral lashing of 

wire are better than loops of wire. 

Cable Maintenance and Repair 

The same techniques recom- 
mended for splicing of new cables 
may also be employed in repairing 
breaks, faults, or damaged points in 

a cable. Naturally, the outer jacket 

of a cable must be intact if the 
cable is to perform satisfactorily. 
The prime function of a jacket is to 

protect a cable in its environment. 
Even a simple nick through a jacket 
should be repaired by wrapping with 

electrician's tape. Larger areas may 
require a complete splice job, if the 

conductors and insulation and/or 
shields beneath the jacket have also 

been damaged by whatever caused 
the jacket rupture. 

Fig. 10. shows how to tell the 

difference between a tensile break 
and a fatigue break in a cable con- 
ductor. The ends of a conductor that 
has failed due to excessive tension 
will be smoothly necked down in 

diameter at the point of break. The 
ends of a conductor that has failed 
due to excessive bending or flexing 

will have sharp, pointed edges and a 

crystalline appearance. This method 
of determining how a conductor 
failed is frequently helpful in deter- 
mining what precautions to take to 

avoid recurrence of the break after 
repair or replacement. 

Hi-Fi 

Most high -quality home music 
systems contain three or more 
separate pieces of audio equipment. 
The basic system usually consists of 

phonograph pickup, an amplifier, 
and at least one speaker. Since 
these components are frequently lo- 
cated in different areas of the home, 
cables are required to convey the 
signal from one to the other. 

Phono Pickup Cables 

A very small, flexible, limp cable 
is required between the pickup cart- 
ridge and the input of the preamp- 
lifier or amplifier to ensure that no 
appreciable mechanical load is 

transferred to the tone arm. These 
miniature cables must not interfere 
with the delicate tracking action of 

the stylus. Pickup arm cables are 

made in several different construc- 
tions, to fit the internal wiring re- 
quirements of the various types of 
record players. The construction 
varies widely, however all high -im- 
pedance pickup cartridges require a 

shielded cable to eliminate problems 
of electrostatic hum disturbance 
from nearby 60 -cycle components, 
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such as the turntable motor. The 
ideal stereo arrangement employs 
two individually shielded twisted 
pairs to provide maximum channel 
isolation and hum reduction, along 
with cable flexibility and limpness. 

Interconnecting Wiring 

The cable used to connect record- 
player outputs to amplifier inputs is 
normally a single conductor with an 
overall shield and a protective outer 
jacket. Characteristics desirable in 
this cable are flexibility, low capac- 
itance, and small diameter. 

The amplifier input cable is very 
similar to a high -impedance micro- 
phone cable-the center conductor 
carries the signal, and the shield acts 
as a return path. Any shielded cable 
type may be used, but if the cable 
run is long and it is connected to a 
high -impedance output, a low -ca- 
pacity cable should be used to pre- 
vent loss of high -frequency char- 
acteristics due to capacitive loading. 

Speaker Cables 

The selection of a cable suitable 
for connecting the amplifier to the 
speaker is quite uncomplicated. This 
wiring is not susceptible to inter- 
ference from outside signal or power 
circuits and does not ordinarily re- 
quire shielding. Either a twisted pair 
or parallel two -conductor cable is 
suitable for connecting the power 
amplifier to the speaker. 

Number 22 or 24 AWG conduc- 
tors are sufficient for home enter- 
tainment speaker systems. How- 
ever, for very long cable runs the 
resistance of the wire can become 
appreciable. (See Table I) 

Table I 

Length of Cable -Pairs (Ft.) Wire for 10% Power Loss 
Size 

(AWG) 4 Ohm 8 Ohm 16 Ohm 

14 88 176 352 
16 55 110 220 
18 35 70 140 
20 22 44 88 
22 13 26 52 
24 8 16 32 

Fig. 9. Cable suspension using Kellems grips. 

Television Lead -In 

The antenna lead-in cable ac- 
counts for only a fraction of the cost 
of a television receiving system, but 
its physical and electrical character- 
istics can make the difference be- 
tween good and bad reception. Se- 
lecting the optimum transmission 
line is just as important as installing 
a suitable antenna. 

Losses 

There are several kinds of signal 
losses in lead-in; it is significant that 
these losses increase with signal 
frequency: 

1. Conductor Loss. Signal current 
in the lead-in conductors dissi- 
pates energy in the form of heat. 
As frequency increases, and 
especially at VHF and UHF 
frequencies, this loss rises rapid- 
ly, because the current is in- 
creasingly nearer the surface of 

the conductor (skin effect), thus 
reducing the effective cross-sec- 
tional area of the conductor. 

2. Dielectric Loss. Dielectric losses 
are caused by the insulating ma- 
terial heating when a voltage 
difference exists between the 
lead-in conductors. This is one 
reason why polyethylene, which 
resists heat losses, is used on 
lead-in. Cellular polyethylene is 
even better because it combines 
polyethylene with dry air die- 
lectric (which has the lowest 
loss). 

3. Radiation and Induction Losses. 
These losses result from electro- 
static and electromagnetic fields 
surrounding the conductors. 
When the field around the con- 
ductors is disturbed by a metal- 
lic object less than six inches 
away, current is induced in the 
metal, resulting in power loss. 

TENSILE BREAK FATIGUE BREAK 
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Fig. 10. Types of conductor breakage. 



We set out to give 
you the industry's 
outstanding VOM value. 
We succeeded. 

Leave it to B & K engineering 
know-how to create a Volt- 
Ohm-Milliammeter that puts 
you a jump ahead of your com- 
petition-helps make your job 
more rewarding and profitable. 
Only B & K Model 120 VOM 
offers a 2 ohm center scale, 
burnout -proof meter movement, 
a polished mirrored scale plus a 

total of 61 ranges! Model 120 

VOM ranges start lower ... and 
go higher than other instruments 
of similar size and type, making 
transistor servicing far easier. It's 

true. B&K brings you the indus- 
try's outstanding VOM value- 
Model 120 VOM, and prices it 

right! Only $51.95, net. 

Division of Dynascan Corporation 
1801 W. Belle Plaine 

Chicago, Illinois 60613 

Export: Empire Exporters. 123 Grand St., New York 13, U.S.A. 

And we succeeded with our VTVM, too. 

Only the B &K Model 175 VTVM 
has a built-in battery eliminator 
-no ohmmeter battery re- 
quired! B & K Model 175 fea- 
tures Transit -Carry - reducing 
possibility of a bent meter in- 
dicator. In addition, B&K built 
into this VTVM a totally reliable 
protection system. The meter 
movement cannot be damaged 
from application of a wrong in- 

put voltage. Looking for the in- 
dustry's outstanding value in 
VTVM application? Look to B&K 
Model 175, only $59.95, net. 

Where Electronic Innovation 
Is A Way Of Life 
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Additional loss occurs because 
some of the energy is radiated 
into space. 

Many installation technicians have 
used the flat ribbon lead-in almost 
exclusively in the past. Although 
these installers can cite many ex- 
amples of satisfactory reception 
using this type of line, flat line was 
designed for indoor use only. 

Today's lead-in cables must carry 
both UHF and VHF signals, in- 
cluding critical color signals. Any 
installations which require outside 
antennas should use a lead-in which 
is also specifically designed for out- 
door operation. When moisture ac- 
cumulates on the surface of a flat 
line, or when the flat line is routed 
near metallic or conductive objects, 
part of the electromagnetic field 
surrounding the lead-in extends (is 
induced) into these objects, increas- 
ing attenuation losses. These condi- 
tions also result in losses due to im- 
pedance changes and signal reflec- 
tions. This problem is not eliminated 
by increasing the thickness of the 
insulation web; flat twin -lead with 
0.080 inch or 0.100 inch web thick- 
ness has essentially the same elec- 

trical limitations as twin -lead with 
a thinner web. 

The color of the polyethylene in- 
sulation used on outside lead-in 
cable is quite critical, odd as it may 
seem at first. Polyethylene in its 
natural state (translucent milky 
color) or in any light color is very 
susceptible to stress cracking from 
the effect of ultraviolet light which 
is, of course, a strong component of 
sunlight. Such cracks collect mois- 
ture and dirt and cause leakage 
paths which distort and greatly 
weaken the signal through losses. A 
dark -pigmented color, such as the 
brown commonly used on lead-in, 
screens out this ultraviolet light and 
eliminates stress cracking. Black 
would be even better, but black pig- 
ments contain carbon, which is con- 
ductive and would therefore impair 
the dielectric strength of the poly- 
ethylene insulation. 

The actual installation of un- 
shielded lead-in plays a major part 
in the performance of the receiving 
system. General rules such as twist- 
ing the lead-in during installation 
and always using long stand-offs 
have been followed in the past. 

Sometimes these things are done 
from habit, and the installer loses 
sight of the serious problems which 
can be created unless the lead-in is 
protected from proximity effects. 

Routing unshielded TV lead-in 
near metallic or loss -creating sur- 
faces (such as masts, gutters, down- 
spouts, roofing, wet lumber, etc.) 
results in severe signal losses, as 
well as reflections. Ghost pictures 
and smearing of the vertical picture 
edges are frequently the result of 
routing the transmission line near 
harmless -looking objects. 

Coaxial Lead -In 

Coaxial cable has concentric con- 
ductors separated by solid or cell- 
ular polyethylene insulation. It is 
used for special applications. RG - 
11 /U and RG -59/U coaxial cable 
types, with line amplifiers, have 
been used for hotel, motel, hospital, 
apartment house, and similar master 
antenna system installations, or in 
other commercial situations where 
high ambient noise levels exist, 
caused by such sources as elevators, 
automotive ignition systems, indus- 
try, and medical equipment. In ad- 

Please turn to page 60 

Zenith Quality 
Wavemagnet 

Indoor TV Antenna 
Designed for finest all -channel (2 to 83) reception in 

color or B&W. Special network provides stepped -up 
basic dipole impedance, resulting in lower voltage 

standing wave ratio than ordinary VHF indoor 
antennas ... cuts down snow, reflections and ghosts. 

Two full-size UHF loops, one behind the other, 
develop an unusually high front -to -back ratio (equal 

to that in many outdoor antennas), remarkably 
reducing ghosts and man-made interference. 

Order as Part Number 973-56 from your Zenith distributori 

Built to the quality standards 
of Zenith original parts 

742KaLf 
Ae 9ìty 8cea inhe quality goes in before the name goes on 
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New design for color 
and all other! 

QUICK -CHECKS 
MORE COLOR 
TV TUBES 
WITH 
Gm* ACCURACY 

Makes test under actual 
"rset-operating conditions 

1NEWB&K 
mode1 707 

DYNAMIC MUTUAL CONDUCTANCE 

TUBE TESTER with obsolescence protection 

Tests: 
New and old TV and 
Radio Tubes. Tests 
Nuvistors, Novars, 
10 -pin tubes, 12 -pin 
Compactrons, European 
Hi-Fi tubes, Voltage 
Regulators, and Most 
Industrial types. 

NEW TUBE INFORMATION SERVICE 

Keep your tube tester up-to-date. 
Subscribe now to tube information 
service, available every 3 months. 

You're always ahead with B&K. The new "707" gives you the famous B&K 

professional tube -testing speed and efficiency-plus the ability to test more 

color TV tubes with Gm* accuracy. 
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 other tube types in Dyna-Jet emission circuit. Also includes 

provision for future new sockets. 
You can quickly check all the tubes in the set, detect hard -to -locate weak 

tubes that need replacement ... sell more tubes, save call-backs, and make 

more profit. 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. Quickly pays for itself. Net, $18995 

See your B&K Distributor or Write for Catalog AP22-R 

B & K MANUFACTURING CO. 
DIVISION OF DYNASCAN CORPORATION 

1801 W. BELLE PLAIN E AVE. CHICAGO, ILL. 60613 

Export. Empire Exporters. 123 Grand St., New York 13, U.S.A. 
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SOURCE GUIDE TO IMPORTED SETS 

The last source guide to imported sets appeared in 
the June '65 issue of PF REPORTER. Since that time, 
many companies have gone out of business, changed 
service policies, moved, or added new brand names to 
their lines. The revised source guide shown here was 
compiled by querying over 200 importers and manu- 
facturers of foreign made radios, television, tape re- 
corders, phonographs, and other home entertainment 
products. Only those who answered are included here. 

The numbers following each brand name indicate the 
source from which schematics and parts may be ob- 
tained, or to which a set may be sent for repair service. 
(Before shipping a set to the company indicated, it is 

usually best to write for specific shipping instructions.) 
The notation "(Dist.)" indicates that parts or service 
literature are usually available through authorized dis- 
tributors. If the distributor is unable to furnish the 
needed item, direct a request to the source indicated by 
the number. The letters "ARS" mean that factory serv- 
ice is performed by authorized repair stations, usually 
located throughout the country; information concern- 
ing the nearest one may be obtained by writing the 
company. "NA" means not available. The column 
titled "Sams Coverage" indicates whether the trade 
name is covered in Howard W. Sams' specialized series 
on transistor radios, auto radios, and tape recorders 
(TSM, AR, and TR series). 

Brand 
Name Schematics 

Parts 
Available 

Repair 
Service 

Sams 
Coverage 

Brand 
Name Schematics 

Parts 
Available 

Repair 
Service 

Sams 
Coverage 

Admiral 1A 
Air Chief 20 
Airline 39 
AMD 2 
Archer 46 
Autovox 6 
Becker 8 
Blaupunkt 48 
Bryan 45 
Butoba 54 
Channel Master 10 
Claricon 2 
Concord 11 

Conferette 45 
Coronado 23 (Dept. 54) 
Craig 12 
Crown 27 
Dejur-Amsco 13 
Dejur/Grundig 13 
Delmonico 14, 40 
Delmonico Nivico 14, 40 
Doric 15 
Dorset 59 
Duo Vox 16 
EH3 13 
Electramatic 13 
Electro -Brand NA 
Elgin 18 
Embassy 13 

1A 
20 
39 

2 
46 

6 
8 

48 
45 
54 
10 

2 

11 

45 
23 A, B, C 

12 

27 
13 
13 

14,40 
14, 40 

15 

59 
16 
13 

13 
17 
18 

13 

A RS 

21 

39 ARS 
2 

46 
ARS 

8 

48 
45A 

54 ARS 
10 ARS 

2 

11 

45A 
23 A, B, C 

12 
27 

13 ARS 
13 ARS 
14, 40 
14, 40 

15 

59 
16 

13 ARS 
13 ARS 

17A 
18 

13 ARS 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 
Yes 
No 
No 
Yes 
Yes 
No 

Lamina 
Lucor 
Mastercraft 
Masterwork 
Mayfair 
Midland 
Monacor 
Nordmende 
Olympic 
Packard Bell 
Panasonic 
Peerless 
Penney 
Penncrest 
Philco 
Phono Trix 
Radio Shack 
Realistic 
Realistifone 
Realtone 
Rheem 
Rheem Califone 
Rheem Roberts 
Ross 
Sears-Silvertone 
Sharp 
SjB 
Sony 
Sony (Tape 

27 
32 

NA 
35 

5 

37 
38 
56 
41 

42 
36 

NA 
28 
28 
44 
45 
46 
46 
46 
47 

9 
9 

9 

49 
50 
51 

33 
52 

27 
32 
34 
35 

5 

37 
38 
56 
41 

42 
36 
43 
28 
28 
44 
45 
46 
46 
46 
47 

9 
9 
9 

(To ARS only; 
50 
51 

33 
52 

27 
32 
NA 
35 
5A 
37 

38 ARS 
56 

41 ARS 
42A ARS 

ARS 
43 

28 ARS 
28 ARS 
44 ARS 

45A 
46 
46 
46 

47 ARS 
9A 
9A 
9A 

49 ARS 
ARS 

51 ARS 
33 A, B, C 

52A 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
Yes 
No 
Yes 
No 
No 
No 
Yes 
Yes 
Yes 
No 
Yes 

Emerson 19 (Dist.) 
Empire NA 
Essex 31 
Europhon 32 
EW3 13 
Execumatic 13 
Fleetwood RhytMATE 15 
Four Star 22 
Geloso NA 
Golden Shield 24 
Grundig 25 
Hemisphere 60 
Hitachi 26 
Jade 47 
JVC 27 
Kensington 59 
Karting 45 
Kowa 29A 
Lafayette 30 

19 (Dist.) 
NA 
31 

32 
13 
13 
15 
22 

4 
24 
25 
60 
26 
47 
27 
59 
45 
29A 
30 

19A ARS 
61 

31 A, B, C 

32 
13 ARS 
13 ARS 

15 
22 

4 ARS 
24 A 

25A ARS 
60 
26 

47 ARS 
27 
59 

45A 
NA 
30 

Yes 
No 
Yes 
No 
No 
No 
No 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
No 
Yes 
Yes 
Yes 

Recorders Only) 
Standard 
Stanford-Butoba 
Star -Lite 
Stenorette 
Sutton 
Sylvania 
Telefunken 
Telmar 
Tempest 
Three Star 
Transette 
Uher 
Valiant 
Versatile II, Ill 
Vista 
Waltham 
Welby 
Westinghouse 

57 
53 
54 
55 
13 
59 
58 

3 

33 
7 

40 
37 
33 
62 
13 

12 

60 
18 

63 

57 
53 
54 

NA 
13 

59 
58 

3 

33 
7 

40 
37 
33 
62 
13 
12 

60 
18 

63 (Dist.) 

57 
53, 53A 
54 ARS 

55A 
13 ARS 

59 
58A 

3 

33A, B, C 

7 

40 
37 

33A, B, C 

62 
13 ARS 

12 
60 
18 

63 ARS 

Yes 
Yes 
No 
Yes 
No 
No 
Yes 
Yes 
No 
No 
No 
Yes 

Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 
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1. Admiral Corporation 
P. O. Box 845 
Bloomington, Illinois 

1A. Admiral Corporation 
National Service Division 
903 Morrissey Drive 
Bloomington, Illinois 61701 

2. AMD Electronics 
663 Dowd Avenue 
Elizabeth, New Jersey 

3. American Elite Inc. 

48-50 34th Street 
Long Island City, N. Y. 

4. American Geloso Electronics 
251 Park Avenue South 
New York, N. Y. 10010 

5. Artic Import 
1024 W. Randolph Street 
Chicago, Illinois 60607 

5A. Cleftronics 
155 N. Carpenter 
Chicago, Illinois 

6. Autovox Corporation of America 
250 W. 57th Street 
New York, N. Y. 10019 

7. Azad International Inc. 
1133 Broadway 
New York, N. Y. 10010 

8. Becker Auto Radio U.S.A., Inc. 

613-19 South 24th Street 
Philadelphia, Pennsylvania 

9. Califone/Roberts Electronics 
5922 Bowcroft Street 
Los Angeles, California 

9A. Rheem Roberts-Califone Service Center 

6017 Venice Blvd. 
Los Angeles, California 

10. Channel Master Corp. 
Ellenville, New York 12428 

11. Ccncord Electronics Corp. 
1935 Armacost Street 
Los Angeles, California 

12. Craig Panorama, Inc. 
2302 E. 15th Street 
Los Angeles, California 90021 

13. Dejur-Amsco Corporation 
Northern Blvd. at 45th Street 

Long Island City, N. Y. 

14. Delmonico International Corp. 
50-35 56th Road 
Maspeth, N.Y. 11378 

15. Doric Organs 
128 James Street 
Morristown, New Jersey 07960 

16. Duosonic Corporation of America 
255 Park Avenue South 
New York, N. Y. 10010 

17. Electro -Brand, Inc. 
210 W. Chestnut Street 
Chicago, Illinois 60610 

17A. Electro -Brand, Inc. 
210 W. Jefferson Street 
Chicago, Illinois 60610 

18. Elgin Radio 
847 Jackson Blvd. 
Chicago, Illinois 

19. Emerson Radio & Phono Corp. 

524 W. 23rd Street 
New York, N. Y. 

19A. Emerson T.V. Sales Corp. 
14 Cole Street 
Jersey City, New Jersey 

20. Firestone Tire & Rubber Co. 

1200 Firestone Parkway 
Akron, Ohio 44317 

21. New York Transistor Corp. 
150 Fifth Avenue 
New York, N. Y. 10011 

22. Fortune Star Products 
1207 Broadway 
New York, N. Y. 

23. Gamble-Skogmo, Inc. 
15 N. 8th Street 
Minneapolis, Minnesota 55403 

23A. Gamble-Skogmo, Inc. 

Warehouse No. 5 

5445 Wayzata Blvd. 
Minneapolis, Minnesota 55440 

23B. Gamble-Skogmo, Inc. 

Warehouse No. 8 

1301 N. Main 
Monmouth, Illinois 61462 

23C. Gamble-Skogmo, Inc. 

Warehouse No. 13 

1035 E. Dodge 
Fremont, Nebraska 68025 

24. Golden Shield Corporation 
10 Grace Avenue 
Great Neck, N. Y. 11021 

24A. Golden Shield Corporation 
56 Harvester Avenue 
Batavia, N. Y. 14021 

25. Grundig-Triumph-Adler Sales Corp. 

355 Lexington Avenue 
New York, N. Y. 10017 

25A. Grundig-Triumph-Adler 
75 Sedgwick Street 
Brooklyn, N.Y. 

26. Hitachi Sales Corporation 
666 Fifth Avenue 
New York, N. Y. 

27. Industrial Suppliers Co. 

755 Folsom Street 
San Francisco, California 94107 

28. J. C. Penney Co., Inc. 
1301 Avenue of the Americas 
New York, N. Y. 10019 

29. Kowa American Corporation 
230 Fifth Avenue 
New York, N. Y. 10001 

29A. Prominar International Corporation 
1150 Broadway 
New York, N. Y. 

30. Lafayette Electronics International, Inc. 

111 Jericho Turnpike 
Syosset, Long Island, N. Y. 11791 

31. Lloyd's 
30 W. 23rd Street 
New York, N. Y. 10010 

31 A. Lloyd's 
Service Distributing Corporation 
59 N. 5th Street 
Saddle Brook, New Jersey 

31B. Lloyd Trade Company 
6651 E. 26th Street 
City of Commerce, California 90022 

32. Lucor Electronics Inc. 
22-20 40th Avenue 
Long Island City, N.Y. 

33. Martel Electronics Sales, Inc. 

2339 S. Cotner Avenue 
Los Angeles, California 

33A. Martel Electronics Sales, Inc. 

1199 Broadway 
New York, N. Y. 

338. Martel Electronic Sales, Inc. 
5445 N. Lincoln Avenue 
Chicago, Illinois 

34. Mastercraft Electronic Corporation 
1115 Broadway 
New York, N. Y. 

35. Masterwork Audio Products 
1080 Goffle Road 
Hawthorne, New Jersey 

36. Matsushita Electric Corporation of America 
200 Park Avenue 
New York, N.Y. 10017 

37. Midland International Corporation 
1909 Vernon Street 
North Kansas City, Missouri 

38. Monarch Electronics International 
North Hollywood, California 

39. Montgomery Ward & Company 
619 W. Chicago Avenue 
Chicago, Illinois 60607 

40. Nason Trading Co., Inc. 
230 Fifth Avenue 
New York, N.Y. 10001 

41. Olympic Radio & Television 
34-01 38th Avenue 
Long Island City, Long Island, N.Y. 

42. Packard Bell 
12333 West Olympic Blvd. 
Los Angeles, California 

42A. Packard Bell Service Department 
6833 Acco Street 
City of Commerce, California 90022 

43. Peerless Telerad Inc. 

162 Fifth Avenue 
New York, N. Y. 10010 

44. Philco Corporation 
Tioga & C. Streets 
Philadelphia, Pennsylvania 

45. Phono Trix Service Inc. 

3650 Dyre Avenue 
Bronx, N. Y. 10466 

45A. Phono Tape Service Co., Inc. 

7810 13th Avenue 
Brooklyn, N. Y. 

46. Radio Shack Corporation 
730 Commonwealth Avenue 
Boston, Massachusetts 02115 

47. Realtone Electronics Corporation 
34 Exchange Place 
Jersey City, New Jersey 

48. Robert Bosch Corporation 
Blaupunkt Radio Division 
40-25 Crescent Street 
Long Island City, N. Y. 11101 

49. Ross Electronics Corporation 
589 E. Illinois Street 
Chicago, Illinois 60611 

50. Sears, Roebuck and Company 
9255 Homan Avenue 
Chicago, Illinois 

51. Sharp Electronics Corporation 
178 Commerce Road 
Carlstadt, New Jersey 

52. Sony Corporation of America 
514 Broadway 
New York, N. Y. 

52A. Sony Corporation of America 
47-36 32nd Place 
Long Island City, N. Y. 

53. Standard Radio Corporation 
410 East 62nd Street 
New York, N. Y. 10021 

53A. Standard Radio Corporation 
1300 W. Olympic Blvd. 
Los Angeles, California 90015 

54. Stanford: International 
569 Laurel Street 
San Carlos, California 94070 

55. Star -Lite Electronics Corporation 
37 West 23rd Street 
New York, N. Y. 

55A. EL -Jay Sales 
32-08 31st 
Astoria, Long Island, N. Y. 

56. Sterling Hi -Fidelity, Inc. 

22-20 40th Avenue 
Long Island City, N. Y. 

57. Superscope Inc. 
8150 Vineland Avenue 
Sun Valley, California 

58. Sylvania Electric Products 
Entertainment Products Division 
700 Ellicott Street 
Batavia, N. Y. 

58A. Sylvania Service & Parts Dept. 

2001 N. Cornell Avenue 
Chicago, Illinois 

59. Terra International Co., Ltd. 

3 E. 28th Street 
New York, N. Y. 10016 

60. The Sampson Company 
2244 South Western Avenue 
Chicago, Illinois 

61. Trade Distributors 
1199 Broadway 
New York, N. Y. 10001 

62. Valiant Radio Corporation 
380 Second Avenue 
New York, N. Y. 

63. Westinghouse Electric Corporation 
Metuchen, New Jersey 
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by Charles W. Laughlint 

Many small business owners con- 
sider legal services only when their 
firms are in trouble. They fail to 
realize that legal troubles can be 
reduced or avoided by a program of 
consultation which is carried out on 
a continuing basis. The advice and 
suggestions of a lawyer on day-to- 
day operations help prevent costly 
and time-consuming problems. 

As you read this Aid, you should 
keep in mind that a lawyer's job, 
properly done, is to see that his 
clients adhere to the law and thus 
prevent inadvertent violations and 
near -violations which may turn out 
to be costly. 

Checks, Advises, Guides, and 
Represents 

The legal services which a lawyer 
provides the owner -manager of a 
small retail or service firm can be 
summed up in four words: checking, 
advising, guiding, and representing. 

Your lawyer can check past ac- 
tions to determine if you have un- 
intentionally violated the law. For 
example a retailer may have failed 
to get a license for a new line of 
merchandise because he wasn't 
aware that one was required. 

Such a check may sometimes turn 
up facts that can be used to improve 

IeaI services 
Mr small retail and service firms 

Credit problems, taxes, litiga- 
tion, business organization are 
only a few of the many aspects of 
a retail or service business that 
demand qualified legal assistance. 

the firm. For example, the lawyer's 
examination may show that another 
form of business organization from 
the one used in the past may be 
much better for the owner -manager 
and his family. 

In advising, the lawyer can ex- 
plain the legal principles involved in 
the various courses of action which 
are open to the owner -manager un- 
der the law. A decision will be easy 
when but one action is allowed. 
Making a judgement may be diffi- 
cult, however, when the law allows 
several courses of action. 

At this point, a lawyer's guidance 
can be valuable. While the ultimate 
decision must rest with the owner - 
manager in all cases, the lawyer be- 
cause of his experience, can help 
evaluate the courses of action and 
materially assist in making this deci- 
sion. 

In representing the owner -man- 
ager, the lawyer speaks as one spe- 
cialist to other specialists. He knows 
and can talk the language of licens- 
ing boards, regulatory bodies, town 
courts, and other governmental 
agencies. Equally as important, is 
the representation which your law- 
yer provides in negotiating and 
drawing up contracts. You can be 
sure your interest is protected, for 

example, when your lawyer sits 
down with his counterpart to ne- 
gotiate a lease. He can protect you 
from unknowingly placing restric- 
tions on future expansion plans or 
obligating yourself to pay the reno- 
vation costs if your rented store or 
shop is damaged by a fire. 

Organization 

The financial future of a retail or 
service business will be affected by 
the initial decision of the owner as 
to the form to be used in its organ- 
ization. There are certain incidents 
attached to any form selected which 
make it imperative that an attorney 
discuss fully the consequences with 
the owner. 

Three forms generally are avail- 
able to the owner-sole ownership, 
partnership, or a corporation. Each 
form has distinct rules applicable to 
it regarding taxation, management, 
liabilities of the owner, and division 
of, profits. Only after being advised 
as to all of these may an intelligent 
decision be made as to which form 
is most suitable. 

Legal services are a necessity 
when the choice of organization re- 
quires contracts, partnership agree- 
ments, or the filing of certificates. 
There are many municipal and State 
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This little part plays 
a big role in radio. 

This box gives you top revues. 

The transistor is no bit player 
when it comes to radio 

performance. That's why Delco 
transistors are manufactured 

under controlled conditions that 
assure extremely high reliability. 

And why they're thoroughly 
tested before being placed in 

the familiar blue and black box. 

Delco Radio engineers are 
leaders in auto radio design 

and transistor technology. 
One reason why Delco radios 

are original equipment on over 
half of the cars on 

the road today. 

That United Delco box is your 
guarantee of genuine OEM 

Radio 
A 

1 GM DS -501 
Transistor 

quality replacement parts. 

Doesn't it make good sense to 
stock the best for your customers? 

Remember these facts when you 

re -order. And remember, too, 

that your United Delco supplier 
handles the most widely 
advertised, merchandised and 
recognized name in the 
parts business. 

Next time you think little, 
think big. Think Delco. 

DELCO RADIO, Div. of General Motors, Kokomo, Ind, 

GM 

MARK OE EXCELLENCE 

a 1 
Urnited V 

Delco 
kareswe, 

February, 1967/ PF REPORTER 31 



BUZIT 
TRANSISTORIZED 
SIGNAL TRACER 

FOR ONLY$957DEALER NET 
WITH BAT TERIES 

NO CLIPS 
NO WIRES 

MADE IN 
U.S.A. 

USED FOR TROUBLE SHOOTING 
A.F. CIRCUITS I.F. CIRCUITS 

R.F. CIRCUITS CONTINUITY 
CHECKS SPEAKERS, ETC. 

EXCELLENT FOR TRANSISTOR 
RADIOS BECAUSE BUZIT USES 
ONLY A 3 VOLT POWER SUPPLY 

ASK YOUR ELECTRONIC PARTS DISTRIBUTOR FOR W MODEL NO.BZ_I 
MANUFACTURED BY 

WORKMANlRll 
SARASOTA FORDA ¡¡¡ PRODUCTS i N C 

Circle 15 on literature card 

law requirements attached to the 
beginning of any new business. Full 
compliance can be best assured with 
legal advice. 

Even after the business is estab- 
lished, periodic checks should be 
made as the business progresses, 
particularly from a tax standpoint. 
For example, a sole proprietorship 
may have been desirable in the early 
years when losses were incurred and 
could be used to offset other income 
of the owner. 

However, when a firm grows and 
profits are being shown, the owner - 
manager may desire to incorporate 
in order to obtain a tax advantage 
and at the same time reduce per- 
sonal liability for any losses of the 
business. As management responsi- 
bilities increase, he may wish to 
form a partnership to help carry 
the load. Or he may wish to realize 
on the increasing value of the busi- 
ness by incorporating and selling 
shares in the business to the public. 

Acquiring Property 

Acquiring property is another 

ERFORMANCE 
ROVER FROM 

RODUCT 
MODEL 288AX-AM.FM SWEEP AND MARKER GENERATOR 

Price 
$355.00 

A truly versatile signal generator 100KC to 110MC in 8 bands, 
frequency modulated 35KC to 160MC in 8 bands amplitude 
modulated Audio output from 20-15,000 cycles Built-in db 
meter 100/1000KC crystal reference. 

AVAILABLE FROM YOUR LOCAL HICKOK DISTRIBUTOR 

THE HICKOK ELECTRICAL INSTRUMENT CO. 10514 Dupont Avenue Cleveland, Ohio 44108 

Circle 16 on literature card 

area in which legal services can be 
helpful and profitable. This is true 
whether the property is real estate 
or merchandise. 

Real Property 

In many cases, the owner -man- 
ager's concern with real estate is 
through a landlord. He rents space 
in which to operate his retail or 
service business. In such cases, a 
lawyer always should check the pro- 
visions of the lease. 

The lawyer can explain in lay 
language the consequences which an 
owner -manager may suffer because 
of provisions in a lease. Some of the 
more important considerations when 
signing a lease are: (1) title to and 
cost of any improvements to be 
made to the property; (2) owner- 
ship of these improvements when the 
lease ends; (3) renewal provisions; 
(4) any restriction on competitive 
operation by the lessee or others; (5) 
provisions as to compensation in 
case of fire or condemnation of the 
property; (6) provisions for assign- 
ment or subletting of the premises; 
and (7) the means of determining 
and measuring your sales-an im- 
portant item when the amount of 
rent is to depend on a percentage of 
sales. 

Your lawyer also will call to your 
attention any reciprocal restrictions 
as to the use of the premises, such 
as are commonly found in shopping 
center leases. Sometimes, the provi- 
sions in the leases of other stores 
may severely restrict your operations 
as well as future development of 
the shopping center. 

If you buy a store building, the 
services of a lawyer are essential. 
In those States where title abstract 
companies do not operate, a lawyer 
will examine and certify title to the 
real estate to insure that you own 
what you are paying for. Also, he 
can explain the meaning and impact 
of any mortgage or other type of 
instrument necessary to finance such 
a purchase. 

Title to Merchandise 

If you buy a stock of merchandise 
from another retailer, or another 
business, your lawyer can tell you 
whether you are complying with the 
applicable provisions of the Uni- 
form Commercial Code or the Bulk 

Please turn to page 48 
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With the time it*saves in 
set-up, you can take a 
breather, make a few more 
calls and still have time 
to play with the kids. 

*RCA's new Hi -Lite ColorTube with Perma-Chrome 
If you've been waiting half an hour from turn -on to turn-off.. Saves hours 

for the picture tube to warm up every of set-up time. New Hi -Lite Color 

time you repair or install a set, here's Tubes with Perma-Chrome now in 

good news. RCA's new rectangular Hi- RCA Victor consoles. New service 

Lite Color Tubes with Perma-Chrome switch in all 1967 color chassis. 

lock colors in place instantly, elimi- Three -position for Normal, Service 

nate distorted color as the set warms and Raster. When Raster's selected, 

up. Colors are -true and unchanging all video and noise is removed from 

the color picture tube, leaving a 

noise -free Raster. Purity is adjustable 
without removing an IF tube or using 

other means to remove noise and/or 
interference from the screen. 

The Most Trusted Name in Electronics 

1m4(s)* 
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NOTES analysis of test instruments 
TEST EQUIPMENT ...operation... applications 

RF Signal Generator 

The generator shown in Fig. 1. is 
a sort of in-between type. It's too 
good to be classified with the usual 
RF generators found in most service 
shops, yet it's not quite a laboratory 
generator. It's the Precision Model 
E -200-C RF generator. 

The E -200-C has many features 
which most service -type generators 
are lacking. Obvious among these is 
the extremely rugged construction. 
This thing is a real brute; it weighs 

By T. T. Jones 

over 13 pounds. The cabinet is very 
heavy -gauge steel, and the chassis 
inside is constructed of copper 
plated steel about 1/16" thick. The 
heavy aluminum dial gives a nice 
musical ring when it's tapped. All 
this ruggedness was designed in for 
stability, and the E -200-C has stabil- 
ity to an exceptional degree. 

The oscillator circuit (Fig. 2.) is 
a fairly straightforward electron - 
coupled oscillator. However, it is 
suppressor -grid modulated, a tech- 
nique not often seen in RF genera- 

tors. R1 on the schematic is not the 
modulation % control; it's used to 
set the fixed bias on the suppressor 
grid.The front -panel modulation % 
control is in the modulator circuits, 
and is calibrated directly in % 
points from 30 to 100. 

The attenuator network is sepa- 
rately shielded in a copper box, 
with all the components compart- 

Precision E -200-C 
Specifications 

VFO 
Frequency: 

88 kHz to 110 MHz, strong cali- 
brated harmonics to 440 MHz. 

Output: 
Nearly l volt out to 10 MHz. 
dropping to about .05 volt at 
the highest frequencies. 

Calibration Accuracy: 
1- 1% 

Internal Modulation: 
400 Hz, 0-100%. 

External Modulation: 
Approximately 9 volts required 
for 30% modulation. 

Audio Oscillator 
Type: 

Phase -shift oscillator. 
Frequency: 

400 Hz, fixed. 
Level: 

0-35 VRMS 
Impedance: 

Cathode -follower output stage. 
AVC Voltage Supply: 

0-50 volts. 3K ohms maximum 
internal impedance. 

Power Requirements: 
115 VAC, 25 watts. 

Size (HWD ): 
13" X 111/2" X 65/s". 

Weight: 
131/4 pounds. 

Price: 
$119.95 

Fig. 1. High -quality RF generator. 
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Finally somebody is helping... 
helping you prepare for 

The growing 
crisis in service 

Motorola takes the bull by the horns ... introduces 
"on-the-job" technical training 
for your men-with a greatly expanded 
staff of technical personnel. 

Home entertainment products are changing- 
fast. There's more transistorization ... and 

of course more color every year. This means 

great opportunity for service organizations 
that keep abreast. Well-informed technicians 
will be in even greater demand than they are 

now. 
Motorola can help your 

service department be well 

prepared. 
We have recently increased 

our staff of field technical per- 

sonnel. It is their job to help 
provide you with Technical 
information for your men and 

to give some of the training 
your men will need to cope 
with this rapidly changing 
industry. 

Each of our technicians has had extensive, 

practical consumer experience. They know 

their business-from your side of the fence. 

The training will be done right in your place 

of business. It will provide a valuable adjunct 
to the large-scale training meetings held by 

Motorola Regional Managers & Distributors. 
Two hours will be spent in 

formal training.The remainder 
of the day will be spent work- 
ing with your men on your 
work to give information- 
and to help find ways to make 
more profitable and produc- 
tive use of service time. Get 
full information on availabil- 
ity of this training for your 
shop. Just call your Motorola 
Distributor. 

AA MOTOROLA' 
Circle 17 on literature card 
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GC 
LECTRONIC 

GC ELECTRONICS 

PROVIDES THE LARGEST 

COMPLETE STOCK 

OF EXACT REPLACEMENT 

TV KNOBS 
IN THE INDUSTRY! 

NOW AVAILABLE AT YOUR 
NEAREST STOCKING DISTRIBUTOR 

TV KNOBS FOR ALL POPULAR 
SETS - ADMIRAL - MOTOROLA 

GE - MAGNAVOX - RCA - ZENITH 
WESTINGHOUSE & MANY OTHERS 

If GC Knobs are not oval labia locally, 

FREE! TV Knob Cross 
Reference Guide. 
E Send Cross Reference 

Send name of nearest ----- distributor 
WRITE TO: Dept. RD 

GC ELECTRONICS 
400 S. Wyman Street Rockford, III. 61101 

Circle 19 on literature card 

Fig. 2. Partial schematic of RF stages. 

mented inside the attenuator box. 
However, the attenuators are cali- 
brated only with a logging scale, not 
in microvolts. This is about the only 
thing which keeps the E -200-C from 
being classed as a true laboratory 
instrument. 

An added feature is the AGC 
voltage supply at the front -panel. 
The positive side of this voltage is 
at case ground, and the negative 
side is variable from 0 to 50 volts. 
Thus the need for a separate bias 
box is eliminated. 

Now an Atlas Sound speaker 
that can do more than any 
one speaker could do before. 

SERIES AP -30 

U.S. Design Patent #205,663 
Other Patents Pending. 

...and all you need is a screwdriver 
to mount, connect and adjust it. 

New Series AP -30 install easier, 
faster and better with built-in trans- 
formers, screw -to -line terminals and 
watts/impedance switch. Very high 
efficiency is thrifty with amplifier 
power for low level reinforcement. 
The speakers are 30 watts rugged for 
penetration over distance and noise. 

pilassouND 

From solderless installation to 
quality performance on the job, four 
weather -sealed AP -30 models cover 
your requirements for most single and 
multiple installations. 

From ;23.70 net. 
For the complete Professional Series 

AP -30 story, ask for catalog PFH-111 

ATLAS SOUND, Division of 
American Trading and Production Corporation 
10 Pomeroy Road, Parsippany, N.J. 07054 
Canada: Atlas Radio Corporation, Toronto 

THIRTY YEARS OF LEADERSHIP IN COMMERCIAL SOUND 

Circle 18 on literature card 
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The generator has a quick warm- 
up, and good long-term stability. 
The dial calibrations are well with- 
in the advertised tolerance of 1%. 
We found the E -200-C to be quite 
compatible as a marker generator 
with several sweep generators in 
the lab. The dials are laid out so 
that you don't have to crank through 
from one end to the other to align 
an AM radio. Just switch from band 
B to band C, staying near the high 
end of each. This is a nice time- 
saver. 

eoface 44 

MARCH 

Survey of Transistor Testers 

Test Equipment for Audio 
Servicing 

Notes on Test Equipment 

Symfact 

Good Test Equipment Pays 

and many more! 
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W2 40V 15,'50- LC 

C1 

SUB-CARR. 
ADJUST 
1.5-10pí 

1 15V L, 750- LC 

3.56 OSC 

YI A6CU8 

3.56MHz *56V 
-4V 

*-7V 9 

-1 5V 
8 

SI 

100V 

*-72V 
-8V I 

33K 

*92V 
91V 

COLOR BARS 

o DOTS 

o 
CROSSHATCH 

189 KHz 

INPUT 

76 
R3 68K *.6V 

1,4V 

W3 35V 15,750- LC 

DC VOLTAGES taken with VTVM - generator in 

"color bars" function. *Indicates voltages taken in 

"dot" or "crosshatch" - see "Operating Variations." 

W5 24V 15 

KEVER SHAPER 

nB6CU8 
*100V INTERNALLY 

2 100V CONNECTED TO 

PIN I 

10ÚU 

200p7 

COLOR 
GENERATOR 

Bar/Dot/Crosshatch 
W6 W 15.750- LC 

9K 

TO DOT - 
C ROSSHATCH 

SHAPER INPUT 

S 18 

*2.2V 
-9V 

TO CHROMA 

CONTROL 

(SHAPER CATHODE) 

WAVEFORMS taken with wideband scope and low - 
capacitance (LC) probe. Generator chroma control at 
100%; connected to normally operating color TV. 

Normal Operation 

Subcarrier oscillator-keyer circuitry shown above is 

from RCA color bar/dot/crosshatch generator model 

WR -64B. Color demodulators in TV receiver recover 
color information by detecting differences in phase of 

color signal. Generator produces signal that gives the 

effect of phase modulation. This is accomplished with 

a constant frequency signal from the generator at 

3.563795 MHz (15,750 Hz below burst frequency in- 

put to receiver circuitry). Generator signal beats with 

3.579545 MHz receiver subcarrier oscillator frequency 
in demodulators, resulting in demodulator output of 

15,750 -Hz sine wave. Keyed -rainbow pattern differs 

from simple rainbow only in that signal is switched 

on and off to produce 10 bars of colors at 30° intervals. 

VI A and associated circuitry is crystal controlled 
3.563795 MHz oscillator with output thru C4 to keyer 

grid. Also, gate frequency, from 189-KHz crystal con- 

trolled oscillator, is shaped into squarewave and con- 

nected to keyer grid thru C5. Keyer tube turns color 

signal on and off 12 times per horizontal line (189 

KHz divided by 15,750 Hz equals 12). Horizontal 

sync pulse eliminates one portion; following one is 

used as color sync (burst)-resulting in 10 color bars. 

Plate circuit time constants are such that 189-KHz 

signal also blacks out spaces between bars. Output 
of keyer is fed to mixer stage where sync information 
is added. For dot/crosshatch operation, plate output 

is changed so that a positive and negative going spike, 

produced from each cycle of 189 KHz, is combined 

with counter signals to produce dot or crosshatch. 

V1A 

Operating Variations 

Plate voltage turned on in color bar posi- 
tion by switch SIA-off in dot/crosshatch 
positions rainbow signal not used). Neg- 

aticc voltage on plate and grid with SIA open is 

produced by 189-KHz signal fed thru C4 and rectified 
by diode action of inactive tube. 

Plate voltage remains constant in all func- 
tions. Grid and cathode bias changes 
slightly when function is changed from 

color bars to dots or crosshatch because of change in 

W4 content. 

V1B` 

A, Et 

Point A is constant DC voltage. DC volt- 
age at B varies from 0 at minimum 
chroma control setting, thru 2.2 volts at 

100%, to 5 volts at 200%-voltage is about -9 volts 

in dot or crosshatch functions. 

WAVE- 
FORMS 

W 1 and W2 constant in amplitude (or 0 

volts when 51A is open). W3 also con- 
stant in all functions. W4, similar to W3 

in dot and crosshatch functions, is combination of W2 

and W3 in color bar function-either way, p -p voltage 

is constant. P -P voltages of W5 are constant on either 

pulses of color signal, or positive and negative going 

spikes in dot or crosshatch functions. Chroma portion 

of VV6 (only considered in color bar function) is varied 

from 0 to about 5 volts p -p by chroma control-at 
minimum, sync pulse is only waveform present. 



Symptom 1 

Symptom 
Analysis 

Color Not In Sync 
Dot and Crosshatch Normal 

C 1 Open 
(Variable Capacitor -1.5-10 pf) 

Symptom 

«r® 

wa, 

Color bar pattern is 20 vertical bars alternately shaded 
light and dark grey, with little color information at 
lower chroma control settings. At maximum setting 
(200%), pattern has some color, but each bar has 
"barber pole" effect. Dots and crosshatch are normal. 

_WI 1AV ono- LC 

W, rw u CV- w 

Waveform Analysis 

W4 at grid of keyer tube V I B 
normal-contains color and 189- 
KHz signals. W 1 at grid of VIA 
(3.56 -MHz oscillator) appears 
normal in amplitude and indi- 
cates oscillator is running, but 
impossible to check exact fre- 
quency with normal shop scope. 
W2 is slightly high in amplitude 
-normally 40 volts p-p-but 
indicates oscillator is running. 
More important-capacitance of 
scope probe nearly synchronizes 
color pattern. 

Voltage and 
Component Analysis NO VOLTAGE CLUES 

Voltages within tolerance (since 3.56 -MHz oscillator is 
running, but slightly off frequency). Frequency of sub - 
carrier oscillator held to extremely close tolerance of 
±-10 Hertz. Service shop equipment not this accurate; 
however, burst signal from TV station can be used. 
Exact method outlined in generator manufacturer's 
service literature. Briefly, tune color receiver to color 
program, disable 3.58 -MHz oscillator DC control volt- 
age (per manufacturer's procedure), adjust 3.58 -MHz 
oscillator coil for zero beat. Connect color generator 
and adjust C 1 for zero beat. 

Colors Weak 

Sync Not Affected 

R2 Increased In Value 

(Oscillator Plate Load Resistor -33K) 

Symptom 2 

Symptom 
Analysis 

Good dots. Vertical and horizontal lines normal in 
crosshatch. Bar pattern has good bars, but little color- 
faint at 100% chroma control setting-much more evi- 
dent at 200% setting, but not pure-edge of bars good, 
middle is different hue. 

Waveform Analysis 

W6 p -p voltage near normal, but 
content poor-spikes which in- 
sure good definition between bars 
are evident, but little color sig- 
nal shown. W4 shows good 189- 
KHz gate, but little color signal. 
Overall p -p voltage shows loss of 
color signal. W2 and W1 (not 
shown) indicate oscillator is run- 
ning, but output is very weak- 
W 1 shows 5 volts p -p and W2 
about 14 volts. Large portion of 
W1 and W2 is 189-KHz feed- 
back signal. 

VIA *12V 
-4v 

*-1.5V 8 

-1.3V 
8 

W4 9V 15 /SO- LC 

Voltage and 
Component Analysis 

Best clues are plate and grid voltages of V1 A-plate 
shows only about 20% of normal 56 volts, and grid is 
near no signal potential of -1.5 volts instead of normal 
-7 volts. Crystal controlled oscillator remains on fre- 
quency even though B+ to plate drops almost to zero; 
hence, colors displayed on screen are proper hue, but 
very weak. C4, comparatively small in value to pass 
3.56 MHz, blocks 189-KHz feedback to oscillator cir- 
cuitry. With this particular trouble, 189-KHz signal is 
shaped in V1 B output to produce bars on screen, but 
color signal not strong enough to produce color. 

Best Bet: Symptom analysis; component substitution. Best Bet: Scope; then VTVM. 



Symptom 3 

Symptom 
Analysis 

Color Pattern 
Not Keyed 

Dots and Crosshatch 
Also Affected 

C5 Open 
(Coupling Capacitor-.005 mfd) 

With generator in color bar function, color TV screen 

shows simple rainbow pattern instead of keyed rainbow. 

Dot function shows practically nothing-very weak 

pattern with brightness reduced and contrast advanced. 

Crosshatch pattern contains only horizontal bars which 

appear normal-vertical bars missing. 

W4 24U 15 750- ,. 

1JNC7 CO & 46 221, 15, ßo -LC 

Waveform Analysis 

W4 shows only 3.56 -MHz oscil- 
lator output and no 189-KHz 
keying signal-explains simple 
rainbow pattern on color bar 
function. No W4 with generator 
in dot or crosshatch function 
since 3.56 -MHz oscillator is dis- 
abled. W3 quickly isolates trou- 
ble-waveform is near normal 
square -wave signal (38 volts p -p. 
normally 35 volts p -p). Third 
waveform shows normal signal 
at junction of C6 and R6 with 
generator in dot or crosshatch 
position (result of V1B shaping 
189-KHz signal). No signal now. 

Voltage and 
Component Analysis 

OB *100V 
100V 

2 

*-10V 
oV 

1 T'-- 3 loov 

6 

*.8V 
1.1V 

Pin 7 of V l B good indicator of trouble-complete loss 

of bias in dot/crosshatch positions. Symptom shows 

generator as simple rainbow type without keying or 

gating signal. W4 observed at 15,750 -Hz scope rate 

shows 12 cycles of 189-KHz keying signal with 3.56 - 

MHz information riding on it. Vi B conducts only on 

positive going portion-result is 12 portions of color 

information 30° apart per horizontal line. In dot, 
crosshatch function 189-KHz is only input to V 1 B- 
output is combined with counter circuitry signal to pro- 

duce dot and crosshatch. 

Best Bet: Scope and symptom analysis. 

Dot/Crosshatch 

Patterns Incorrect 
Color Pattern Normal 

1.1 Open 
(Keyer-Shaper Plate Coil) 

Symptom 4 

Symptom 
Analysis 

Color bar pattern appears normal both in number of 

lines and hues. Dots very weak and appear to be smear- 

ing to left. Equally spaced shading bars also evident. 

Crosshatch pattern looks more like shading pattern- 
horizontal lines seem normal, but vertical information 

is alternate light and dark bars of equal width. 

Waveform Analysis 

First waveform taken at junction 
of C6 and R6, input to dot/cross- 
hatch shaper stage. Second wave- 
form is normal one at same point. 
Comparison of two shows p -p 

readings same, but content quite 
different-with trouble symptom 
W3 is merely coupled thru V 1 B 

to output. W6, in color bar func- 
tion, appears near normal, but 
closer observation shows 189- 
KHz portion (which makes dis- 
tinct edges on color bars) is in- 

correct. W5 (not shown) is simi- 
lar to waveform at junction of C6 
and R6. 

OB *95V 
90V 

2 
*-12V 87T 

3 *700V 
6 

*.6V 
1.4 V 

IDNCT CO & R6 22J li /50- L 

Voltage and 
Component Analysis 

All voltage measurements within tolerances. However, 

plate voltage, compared to screen grid, shows abnormal 

drop across R5, LI (good clue). Square -wave input to 

V 1 B grid normally shaped by plate components into 

positive and negative going spikes (one each per square - 

wave cycle), which are used to produce short CRT 

conduction time-necessary to produce small dots and 

narrow vertical lines. In color bar function, leading 

edge of each color bar is positive spike (white vertical 

line)-trailing edge is negative spike (black vertical 

line). 

Best Bet: Scope and circuit analysis. 



Symptom 5 

Symptom 
Analysis 

Color Bars Not In Sync 
Dot/Crosshatch Patterns 

Incorrect 

C7 Leaky 
(Coupling Capacitor -15 pf) 

Color bar pattern appears nearly normal at lower 
chroma control settings, but as control is advanced 
toward 100%, keying bars lose horizontal sync- 
color then appears similar to symptom 3 (simple rain- 
bow). No video at higher control settings. Dot pattern 
almost non -existent ---crosshatch incorrect. 

Waveform Analysis 

Point A is wiper arm of chroma 
control-cathode load for sync 
mixer stage. W6 color signal con- 
tent is normal, but sync pulse, 
which offsets every twelfth burst, 
is missing. W5 in dot/crosshatch 
(shown) and in color bar function 
(not shown) is near normal. 
Waveform at junction of C6 and 
R6 in dot/crosshatch function is 
wrong -7 volts p -p, normally 
about 22 volts-content should 
be only positive and negative go- 
ing pulses similar to W5. 

Voltage and 
Component Analysis 

Vl 
B *100V 

95V 
2 

*-nV 
-7v , 

7 3I *195 V 

6 
*.6V 
1.2V 

Excessive DC voltage at point B during color bar func- 
tion and 30 volts DC reading at junction of C7 and R6 
in dot/crosshatch operation indicate leaky C6 or C7. 
R5, R6, C6, C7, L1, and chroma control shape 189- 
KHz portion of V1B plate signal in color bar function 
to form alternate shading bars for color pattern. With 
SIB open in dot/crosshatch operation, waveform at 
junction of C6 and R6 is normally alternate positive 
and negative going spikes of same amplitude as W5. 
Leaky C7 upsets bias of tube in next stage during color 
bar function, and shapes waveform incorrectly in dot 
and crosshatch functions. 

Dots Dim 
Vertical Crosshatch 

Bars Affected 

R4 Increased In Value 
(Cathode Resistor -100 ohms) 

Symptom 6 

Symptom 
Analysis 

Dot pattern in sync, correct number of lines-normal, 
except dots are weak. Crosshatch horizontal lines are 
good, but vertical lines are weak with black lines evi- 
dent between vertical white lines. Color bars look good, 
except edges are fuzzy-no distinct separation of color 
bars and blank bars. 

Waveform Analysis 

W6, in color bar function, shows 
low amplitude and poor content 
-3.56 -MHz signal weak and 
189-KHz portion poor. W5 weak, 
and while not shown, waveform 
at junction of C6 and R6 shows 
similar trouble (5 volts p -p, nor- 
mally 22 volts). Content of both 
explains shading bars in both dot 
and crosshatch pattern, along 
with weak dots and vertical lines. 
Normal W4 (shown with dot pat- 
tern displayed) isolates trouble to 
V1B or associated circuitry. 

oe 
2 

700V 

*oV 
OV 

7 3 l0ov 
6 

8.5V 
8V 

Voltage and 
Component Analysis 

Excess cathode voltage and no grid bias indicate high 
cathode resistance. Keyer tube divides 3.56 -MHz color 
signal into bursts of approximately 9 cycles (12 per 
horizontal line). Signal connected to cathode of mixer 
stage where sync is added. Sync pulse occurs during one 
burst, the next is used as color sync burst-result is 10 
color bars 30° apart with blanking bars between each. 
189-KHz signal is also shaped to provide distinct sep- 
aration of color bars and blanking bars. In dot/cross- 
hatch operation, V1 B acts only as 189-KHz shaper, 
providing signal used in conjunction with counter out- 
put signal. 

Best Bet: Scope and VTVM will solve. Best Bet: Scope; then VTVM. 



Winegard introduces 
the world's first 
TOTAL DESIGN ANTENNAS 
Total Electronic Design! 
Total Construction Design! 
Total Performance! 

Circle 20 on literature card 



Winegard Introduces 
Super Compact Total Design Electronic 
SUPER COLORTRONS 

Five 82 -Channel Models 
Four VHF/FM Models 
Three UHF Models 
...so revolutionary in design and concept, 
they have 7 patents and patents pending 

82 -Channel Super Colortron 
Model SC -82; $54.95 

The World's First Total Design Antennas 

New antennas come and go. But there's never been an antenna 
like the amazing Winegard Super Colortron. 12 models in all- 
totally designed with more exclusive electronic, construction 
and performance features than all other antennas combined. 
It's taken us a while to create and develop and perfect the 
Super Colortron. But it was worth the time. See for yourself. 
Read about the Super Colortron's exclusive features. Then call 
your Winegard distributor. Or write for full color, 8 -page brochure. 
(A) Total Design 
Cartridge Pre -Amps: 
Exclusive solid state, instant - 
loading cartridge pre -amps drop 
into totally enclosed, weatherproof 
cartridge housing at point of signal 
interception. Models for 
82 -channel (VHF -UHF) antennas, 
VHF only, UHF only-plus a color 
spectrum filter. Custom -match 
the Super Colortron to any 
reception requirements. 
Total Design 
Impedance Correlators: 
Exclusive impedance correlators 
(2 patents pending) automatically 
increase 75 ohm driven elements 
to 300 ohms to provide 100% 
signal transfer from antenna 
to set. Enables antenna to be 
20% more compact! 

(B) Total Design 
Vertical Resonant Reflectors: 
Exclusive UHF vertical resonant 
reflectors achieve highest 
realizable gain on channels 14-83 
because of exceptionally large 
vertical capture area. More UHF 
gain than any other 82 -channel 
antenna design. 
Total Design 
Electro -Lens Director System: 
Exclusive patented Electro -Lens 
system (U.S. Patent 2,700,105; 
Canada 511,984) absorbs 
entire signal and focuses it 
directly onto the driven elements 
to give Super Colortrons pinpoint 
directivity. 



Five super high gain 
82 -channel models 
(each with free CS -285 
Bànd Separator); 
from $21.50 to $69.95 

Four super high gain 
VHF/FM models; 
from $24.95 to $64.95 

Three super high gain 
UHF models; 
from $14.95 to $32.95 

Total Design FM Control Element: 
Exclusive FM element provides 
high gain on FM bands-and 
enables you to attenuate FM bands 
in areas where strong FM signals 
interfere with TV reception. 
(C) Total Design 
Cartridge Housing: 
Exclusive housing is an integral 
part of Super Colortron-built-in 
and permanent. Completely 
weatherproofed to protect solid 
state cartridge pre -amps and 
connections. 
(D) Total Design 
Ellipsoidal Boom: 
Exclusive boom is the first 
aluminum tubing shape 
engineered especially for antenna 
use. Proved far stronger than any 
other existing boom design. 
(E) Total Design 
Wrap -Around Insulators: 
Exclusive low loss dielectric 
insulators completely encapsulate 
and weatherproof elements and 
correlators at point of electrical 
contact. Hi -impact polystyrene. 
Provide perfect alignment of 
elements and eliminate sagging 
and loosening. 

Total Design 
High Tensile Aluminum Elements: 
Exclusive aluminum alloy has 
PSI rating of 38,000 as compared 
to 27,000 PSI for alloys used 
in other antennas. More 
than 49% stronger-and 29% 
more resistant to bend and 
wind distortion. 
Total Design 
Wrap -Around Mast Clamp: 
Exclusive mast clamp has 4 pair 
of locking jaws (not just 2) to 
automatically align antenna on 
mast and for greater strength and 
durability. Requires only one 
U bolt. 
Total Design Gold Anodizing: 
Exclusive Gold Anodizing is the 
only permanerr. gold finish used 
on any antenna-the only positive 
protection against corrosion 
and fading. 
Total Design Assembly: 
Exclusive construction makes 
the Super Colortron truly 
easy-to-install-unfolds in 
seconds-completely 
factory pre -assembled 

WINEGARD COMPANY, 3000 KIRKWOOD -°., BURLINGTON, IOWA 52601 



PFR PUZZLER 
Electronic Crossword 

This conventional crossword puzzle contains elec- 
tronic and non -electronic words taken from the follow- 
ing sources: Allied Dictionary of Electronic Terms, 200 
Business Terms and What They Mean, and Webster's 
New Collegiate Dictionary. 

DEFINITIONS. DOWN operate to predetermined speçifications. 
I Pertaining to electricity at rest. 16 Prefix meaning half. 

2 

3 

The absolute cgs unit of energy and work. 
A triangular group of three primary color phos- 
phor dots. 

18 
19 

20 

Egyptian sun god. 
area, the effective scattering cross-sec- 

tion area of a radar target. 
Born. 

4 A test instrument for generating an audio -frequen- 
cy signal, at any desired frequency for test pur- 

25 Electromagnetic wave whose frequency is higher 
than 300 MHz. 

poses. 26 To secure with a closure against access or leak- 
5 Billiard stick. age. 
6 City division. (abbr) 27 Liquid measurement. (abbr) 
8 Make a mistake. 29 The seventh letter of the Greek alphabet. 
9 The science or knowledge of industrial arts. 30 Private retreat. 

14 Greek letter used as a symbol for amplification 34 Publication director. (abbr) 
factor, for micron (a unit of length), and for the 36 Deteriorated from use. 
prefix micro. 38 Employ. 

15 Adjust or tune one or more circuits so that they 39 Dispatched. 

1 

12 13 

20 

30 

35 

1 
13 

11116 

I 1 

136 

11114 

23 

4 

1 

111 
1 
281291 

33 

115 

34 

31 

11 

21 

6 

I 

7 

15 

11 

8 

1 
9 

1 1 
12 11 . 
17 18 19 

22 111 
24125 I I I . 

32 1111 . 
40 

1 1 37 38 39 

41 43 

111 

44 45 

55 11 
58 

46 

52 

56 1111 
53 11 

51 
54 11111 

Please turn to page 49 
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EXTRA QUALITY IS HIDDEN* 

CAUTION ON HIGH VOLTS 

6000 
2 00 

--300 
-60 

-12 

USES UNLIMITED: 
Field Engineers 

Application Engineers 

Electrical, Radio, TV, and Appliance 
Servicemen 

Electrical Contractors 
Factory Maintenance Men 

Industrial Electronic Maintenance 
Technicians 

Home Owners, Hobbyists 

FUSED 

SIMPLE TO 
REPLACE 
MULTIPLIERS 
OR SHUNTS 

HEAVY 

MOLDED CASE 

FACTS MAKE FEATURES: 
IPopular streamlined tester with long meter scales ar- 

ranged for easy reading. Fuse protected. 2 Single control knob selects any of 32 ranges-less chance 

of incorrect settings and burnouts. 3 Four resistance ranges-from .1 ohm reads direct; 
41/2 ohm center scale; high 100 megohms. 

Attention to detail makes the Triplett Model 630 V -O -M a lifetime investment. 

It has an outstanding ohm scale; four ranges-low readings .1 ohm, high 

100 megs. Fuse affords extra protection to the resistors in the ohmmeter 

circuit, especially the XI setting, should too high a voltage be applied. Accu- 

racy 2% DC to 1200V. Heavy molded case. 

í630A same as 630 plus 1 12VQ accurac and mirror scale onl $6802 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO 

BAR RING 
SHIELDED EASY TO CHANGE 

MOVEMENT STANDARD BATTERIES 

HIGH FLUX 
MAGNET, 

SPRING 
BACKED 
JEWELS 

-FOR 
FUGGEONESS 

SPARE FUSE 

COMPLETELY 
WIRED CIRCUIT 

DC VOLTS 0-3-12-60-300-1,200-6,000 
at 20,000 ohms per volt. 

AC VOLTS 0-3-12-60-300-1,200-6000 
at 5,000 ohms per volt.. 

OHMS 0.1,000.10,000. 

MEGOHMS 0-1.100. 

DC MICRO- 
AMPERES 0-60 at 250 millivolts. 

DC MILLI- 
AMPERES 0-1.2-12-120 at 250 millivolts. 

DC AMPERES 0-12. 

08: -20 to +77 (600 ohm line at 1 MW). 

OUTPUT VOLTS: 0-3-12-60-300-1,200; jack with 
esndenser in series with AC ranges.,,: 

T 

, r _, \- 
630 630-A 630-01. 630441. 630-L 630 -NA 630 -NS 630 -PLC 630-M 631 600 666-0 

THE WORLD'S MOST COMPLETE LINE OF V -0 -M'S. AVAILABLE FROM YOUR TRIPLETT DISTRIBUTOR'S STOCK. 
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PARALCDG 
Improves Color Reception 

Three Ways 

1. Plus GAIN-to provide sharper directivity to 
eliminate multipath reception. 

2. Plus FLATNESS-to eliminate tilts which 
cause incorrect colors on the TV screen. Industry 
experts say that color antennas must be flat within 
±2 db. Paralog-Plus antennas are flat within ± 1 

db per channel. 

3. Plus MATCH -to prevent color -distorting 
phase shifts. 

The unique feature of the Paralog-Plus is a 
BI MODAL DIRECTOR system. Its parasitic ele- 
ments combine two hi -band directors into a single 
director covering all to -band channels, plus the 
entire FM band. Thus, more of the elements work 
to bring in any given channel. 

Plus -300 and 75 ohm outputs for match to either 
twinlead or coax. And full, flat gain over the entire 
FM band. 

Plus these quality mechanical features: Self-clean- 
ing wedge -snap locks that tighten with vibration, 
Cycolac insulators to eliminate cumbersome cross 
feed points, Golden Armor coating, Square boom 
construction, One-piece antenna array-and more. 

Check on how these plus features can help make 
plus profits for you. See your Jerrold distributor, 
or write: 

DISTRIBUTOR SALES DIVISION 
401 Walnut St., Phila., Pa. 19105 

JERROLD 
46 PF REPORTER/February, 1967 
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What are you doing in the Yellow Pages, Mr. Star? 

"We get lots of business through the Yellow Pages," says Mitchell Star, president, Star Super Serv- 

ice Inc., Battle Creek, Michigan. "We've got four ads in 

the Yellow Pages. We know they're working because we 

ask people how they happened to come in, and then mark 

it down on our tickets. Many customers look in the Yellow 

Pages even when they've seen our other advertising - 
even when they know us. This year we gave a separate ad 

to one line we carry, and gained thirty to thirty-five per 

cent more business on this alone." 

Advertise for action... 

Ie E _E2VICE 
t L_ WLKES 

E _Ft IRIC 
eP31IeLNCES 

ELECTRIC APPLIANCES 

VA/pl FOR OAR NE'. ITION 
NITR IARRPNG FOR O.FR ISO CARS 

COMPLETE SELECTION 

OF 

* FEET GERATORS FREEZERS 

* WASHERS 

* CRTERS IEas or Electric) 

* IANEES (Gas or Electric) 

* IISIWASNERS 

'N TF SJ:N FAMOUS NAMES AS 

'uric WESTINGHOUSE 

RCA MIRLPhOL TAPPAN 

NOT O NI RITCHENAID 

RODARR 

ope, Ó.m a AM YO v RM - CLOSED SUNDAYS 

CALL 963-5541 
OVER So YEARS IN eL,l. 

Iuc-. 
TELEVISION 
APPLIANCES 
FURNITURE 

THE PUCE 10 GO ROT HE MMES YOU KNOW" 

6 MAIN ST. Al IHE MONUMENT 

Display ad (shown reduced) runs under ELECTRIC APPLIANCES - REPAIRING. 

Call your Yellow Pages man to plan your program. Find him In the Yellow 

Pages under: ADVERTISING - DIRECTORY & GUIDE. 
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SERVICE MASTfR... 

EVERT TOOL YOU NEED 

99% Of THE TIME 

complete 23 -piece kit for radio, TV, 

and electronic service calls 

2 HANDLES: 

shockproof plastic. 
Regular 4" length 

2"Stubby.lnter- 
changeable. Patented 
spring holds snap -in 
tools firmly in place. 

9 NUTORIVERS: 

High Nickel chrome 
finish, 3f6" to %" 

3 STUBBY 

NUTORIVERS: 

14", 36", Y13" 

EXTENSION BLADE: 
Adds 7". Fits 
both handles. 

3 SCREWDRIVERS: 

Two slottedl! ... 
3(6", %2" 
#1 Phillips 

2 REAMERS: 

%-%", %-%" 

ADJUSTABLE 

WRENCH: 

6" thin pattern, 
1" opening 

LONG NOSE PLIER: 
"Cushion Grip", 
214" nose 

DIAGONAL PLIER: 
"Cushion Grip" 
hand -honed 
cutting edges 

ROLL UP KIT: 
Durable, plastic - 
coated canvas. 
Compact, easy - 
to -carry. 

Ask your distributor to show you kit 99 SM 

XCELITE, INC., 18 Bank St., Orchard Park, N. Y. 14127 

Circle 25 on literature card 
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Legal Services 
(Continued from page 32) 

Sales Law of the State in which you 
and the seller are located. 

Basically, these laws require that 
the creditors of the seller be pro- 
tected in any outright sale of a stock 
of merchandise to another. Your 
title to the goods may be jeopardized 
if you fail to examine and comply 
with these laws. Your lawyer can 
also check for any security interests 
that may be outstanding against the 
goods, and insure that you have 
proper title before you close the 
transaction. 

Inventory and Other Financing 

No retail business can operate 
without an inventory. Rarely is this 
purchased for cash by the owner, 
and some form of financing is essen- 
tial. If you borrow against inventory, 
for example, your lawyer should be 
consulted to make sure that the 
contracts and security documents 
are in order and help make clear 
what commitments you are making. 

The basic idea behind inventory 
financing is that the seller does not 

turn the goods loose completely. 
Some form of security or other in- 
terest in the property is held by the 
seller until the merchandise is sold 
or paid for. Your lawyer can make 
sure that the security restrictions in- 
curred by you are fully understood 
so that the method of financing does 
not unduly hamper the conduct of 
the business. 

Aside from financing inventory, 
funds may be obtained by short- or 
long-term bank loans either secured 
or unsecured. In any such borrow- 
ing, your lawyer's help and advice 
can be especially helpful because 
such borrowing puts limitations on 
your firm. For example, in the term - 
loan agreement, the bank or lending 
institution may impose certain re- 
strictions as to the operations of 
your business. You may obtain 
funds by assigning your acounts re- 
ceivable to a lending institution. 
Here also a lawyer should be con- 
sulted. 

Legal advice is a must, if and 
when, you seek funds through equity 
financing. Here you raise funds by 
selling a part of your business to 

EE TIE ANTIQUE! 
asl. mbia Wire Products Com- 

panyColu's new shielded ultra -low 
loss Permafoam transmission 

cable has made standoff insulators a thing of the 
past. Hookup to the antenna (with terminals al- 
ready fitted to the cable for your convenience), 
then run the cable to the set by the easiest route. 
Easily terminated at TV set. You can tape new 
shielded Permafoam cable to the antenna mast ... run it down gutters ... anywhere! Yet, there 
is no pickup interference. It gets the job done 
faster . . . to make you more of a good, old- 
fashioned profit. 
You can get full specifi- 
cations on new shielded 
Permafoam from your 
distributor. 

WIRE PRODUCTS COMPANY 
2850 Irving Park Rd., Chicago, III. 60618 

Available in 50', 75' and 100' coils- 500' spools and 1000' reels. 
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Puzzle Definitions Down 
40 A small aura of light surrounding the spot on a 

fluorescent screen. 

26 
(Continued from page 44) 

strength, a measure of the power out- 

put of a radio transmitter at a particular location. 

42 
43 
44 
46 

Weight. (abbr) 
Discharges, as a debt. 
Against. 
A type of 49 across. 

28 
30 
31 

A woody plant. 
Type of current. (abbr) 
On a television screen, a prolongation of the lum- 

inous spots. Also called hangover. 

50 
51 
53 

Roman numeral X. 
A short sleep. 
Ego. 

32 
33 

Change. 
estate, land and the rights associated 

with the land. 

54 A large continent. (abbr) 35 
37 

At this time. 
A protective circuit component. 

DEFINITIONS: ACROSS 41 Term used to denote distortion in a sound repro- 

1 A field dealing with the use, characteristics and 

properties of electrons, especially in vacuum or gas 

filled tubes. Example: Radio, TV, Radar, Con- 43 
45 

ducing system, caused by periodic variation in the 

speed of the tape, turntable, wire or film. 

System for carrying sound over large areas. (abbr) 
Compass point. 

7 

trol circuits, etc. 
Remaining part after all deductions. 

47 
48 

Government agency. (abbr) 
Skill. 

10 American Indian. 49 Aerial. 
11 

12 

With regard to. 
"Nest-," what we all try to lay aside. 

52 Broadcast directly at the time of production in- 

stead of from recorded or taped material. 
13 Capital gain. 54 Location. 
15 Luminous discharge between electrodes. 

55 Label. 
17 
21 

A current style or preference. 
The intended arrangement of materials to produce 56 A component having twti electrodes, one being a 

cathode and the other the plate or anode. 
a certain result or effect. 57 A variation on the signal intensity. 

22 Run in competition. 58 Roughly, 3.1416. 
23 The movable iron core or an inductor. 
24 A folded, stitched border. 

SOLUTION NEXT MONTH 

A BETTER WAY 

TO REPLACE 

SOLDERED 

COMPONENTS 

LENGTH 8" 
WEIGHT 31/2 OZ. 

Pencil 
Desoldering '- Iron 

ivy"J MODEL 300 

Now-remove miniature soldered com- 

ponents in seconds-without damage 

Hollow tip fits over connection; vacuums 

all solder for easy removal of component. 

Leaves terminals and mounting holes clean. 

Then, with 360° contact, it resolders even 

faster and better than regular irons. Han- 

dles miniature and standard components in 

printed circuit boards and conventional wir- 

ing. Self-cleaning. All parts replaceable. 40 

watts, 115-v. 5 tip sizes. Pays for itself in 

time saved. $9.95 net East of the Rockies. 

Larger model available. See your distributor or write: 

ENTERPRISE DEVELOPMENT CORPORATION 

5151 E. 65th St. Indianapolis, Ind. 46220 

A 

PERFORMANCE 
ROVEN 
RODUCT 

FROM 

MODEL 6000A HIGH-SPEED DELUXE TUBE TESTER 

I l ickok-developed Go test circuit 

('flecks transistors and diodes, in ad- 
dition to Compactrons, Novars, Nu - 
visto s 5-, 7-, and 10 -pin types 

Replaceable socket plate provides 
maximum obsolescence protection 

$259.50 

Instantaneous leakage and shorts in- 

dication, 3 megohms sensitivity 

14 -position selector switches provide 
added obsolescence protection and cor- 

rect tests with no paralleled elements 

nigh -speed filament continuity test 

THE HICKOK ELECTRICAL INSTRUMENT CO. 10514 Dupont Avenue Cleveland. Ohio 44108 

Circle 27 on literature card Circle 28 on literature card 
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loin the 

P.O.M. Club! 
( Photofact-of-the- 

Month Club) 

NOW! more current model 
coverage each month to keep 
you ahead earning more- 
AND YOU SAVE OVER 

$60 PER YEAR! 
As a PHOTOFACT-OF-THE- 
MONTH CLUB member, you get A 

6 new PHOTOFACT Sets every 
month-the world's finest 
TV -radio service data-with 
all the time -saving, profit - 
boosting help you want! 

ONLY $10 PER MONTH 

Drings you 20% MORE 

PHOTOFACT® coverage ! 

complete current coverage of 
at least 50 chassis each and 
every month for less than 

2 OG per chassis model! 
To stay ahead, to save money (indi- 
vidually purchased sets now sell for 
$2.50 each)-join the PHOTOFACT- 
OF-THE-MONTH CLUB now! 

SAMS PHOTOf ACT item up SET N0. 

_ -- g Pµ0T0fACT 031.e.11SET ..%- ="" 
TOfACT 

fOtOEA SET N0. 

sAMs + - 

20% 
more ! 

this great new monthly package 
exclusively for P.O.M. members! 
You get your 6 new PHOTOFACT Sets every 
month in sturdy new file folders sealed in 
factory carton to insure perfect condition 
and completeness-easier-than-ever to file 
and use. Now-only $10 per month and 
you get 20% MORE COVERAGE! 

TRY A THREE-MONTH P.O.M. SUBSCRIPTION 

see how 
PHOTOFACT 
boosts your 

earning power! 

subscribe through 
your Sams 

Distributor 
or use this 

handy 
order form 

r HOWARD W. SAMS & CO., INC. Dept. PFF 2 
4300 W. 62nd St., Indianapolis, Ind. 46268 "Ak. 
Enroll me for a 3 -month membership in the Photofact-of-the- 
Month Club. I agree to pay $10 per month, and understand I 

will receive 6 current Photofact Sets monthly for 3 months to 
be delivered by my Sams Distributor (named below). 

Name 

Shop Name 

Address 

City State Zip 

My Sams Distributor is 

Signed 

J 

another person-bringing him in as 
a part owner. If you do this by of- 
fering stock to the general public, 
your lawyer will have to make sure 
that your firm meets the require- 
ments set by the Securities and Ex- 
change Commission and by any 
State regulatory body. 

Taxes 

There are innumerable instances 
in which the advice of an attorney 
with tax experience is essential in 
complying with tax laws. Among the 
factors in tax planning about which 
you may want to seek legal advice 
are: (1) the fiscal year you use; 
(2) the legal aspects of adopting a 
profit-sharing or pension plan; (3) 
the means and methods of capital- 
izing your business to minimize tax- 
ation; (4) the availability of stock - 
option plans to the owners, if you 
operate as a corporation; (5) the 
legal implications of insurance pro- 
grams which your firm can adopt; 
and (6) the election as to the form 
of taxation available to you. 

Advice and assistance on such 
matters can be helpful not only 
when the business is showing profits, 
but also when it has losses. For ex- 
ample, the effects of a loss when a 
newly established firm is trying to 
reach its break-even point some- 
times may be softened measurably 
by using the loss in relation to other 
income. 

Legal advice also should be 
sought by the owner -manager in 
making plans for the continuation 
of his business in event of his death. 
Such long-range plans for transfer- 
ring ownership of the firm to the 
next generation should made early 
in the firm's existence, as such plan- 
ning may be difficult if not impos- 
sible at a later date. 

Laws Affecting Employees 

Advice and assistance on laws 
covering employees is another help- 
ful legal service. For example, a 
lawyer can point out and help the 
owner -manager to observe the re- 
quirements which Federal and State 
laws set on wages, employees' hours, 
workmen's compensation, and un- 
employment compensation. 

Legal assistance can be useful 
also when, and if, you employ 
workers represented by a labor 
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Representatives in Principal Cities 
... See Telephone Yellow Pages 

N OW.. . a full-sized VO M 
in a palm sized "package" 

160 Volt-Ohm-Milliammeter 
Complete with alligator clip 
leads and operator's manual 

$50.00 

Carrying Case- 
Cat. No. 2225 S 9.50 

Accessory Leads- 
Probe Tip Lead- 
Cat. No. 2055 $ 2.75 

160 Handi-VOM 
Simpson Handi-VOM gives you the ranges, the time- 
saving conveniences and the sensitivity of a full-sized 
volt-ohm-milliammeter-yet it's only 3-5/16" wide, 
weighs a mere 12 ounces. Recessed range -selector switch 
never gets in the way ... polarity -reversing switch saves 
fuss and fumble. Self -shielded taut band movement 
assures high repeatability and freedom from external 
magnetic fields. Diode overload protection prevents burn- 
out-permits safe operation by inexperienced employees 
and students. The demand is BIG, so get your order in 
to your electronic distributor, TODAY! 

INSTRUMENTS THAT STAY ACCURATE 

RANGES 

ACCURACY: t3, H DC, ±4% FS AC 

DC VOLTS: 0-0.25, 1.0, 2.5, 10, 50, 250, 

500, 1000 ('r 20.000 !t/v 

AC VOLTS: 0-2.5, 10, 50, 250, 500, 1000 

(Ir 5000 it/v 

DC MICROAMPERES: 0-50 

DC MILLIAMPERES: 0-1, 10, 100, 500 

DB: -20 to +10, -8 to {-22, +6 to 

+ 36, +20 to { 50 

"0" REFERENCE: 1 MW into 600!r 

RESISTANCE Rxl. Rx10, Rx100, Rx100, 

Rx10K 

30 12 center 

SIMPSON ELECTRIC COMPANY 

DIVISION 5200 W. Kinzie Street, Chicago, Illinois 60644 Phone: (312) 379-1121 

Export Dept: 400 W. Madison Street, Chicago, Illinois 60606, Cable, Simelco 

IN CANADA: Bach -Simpson Ltd., London, Ontario 

IN INDIA: Ruttonsha-Simpson Private Ltd., International House, Bombay -Agra Road, Vikhroli, Bombay 

WORLD'S LARGEST MANUFACTURER 
l 29 oOn IrterELECTRONIC 

TEST EQUIPMENTd 
Ci 
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ways to 
increase 
your 

income 
RCA Institutes, Inc. offers these four compre 
hensive home study courses especially de- 
signed to help build your income immediately! 

COLOR TV Add profitable color 
TV to your skills with this home 
training course, newly revised to 
include information on the latest 
techniques, receiver circuitry and 
equipment. Train under the direc- 
tion of RCA Institutes ... experts 
in Color TV home study training. 

pD 

AUTOMATION ELECTRONICS 
Trains you for the many applica- 
tions of automation electronics in 
industry and government including 
Photoelectronics, Digital Computer 
Techniques, Synchros and Servo- 
mechanisms, Automatic Control 
Systems, and many more! 

TRANSISTORS You get the nec- 
essary background for semiconduc- 
tor technology including character- 
istics of tunnel diodes, rectifiers 
and other solid state devices.Tran- 
sistor trainer also available. 

< dal». 

MI 

MOBILE COMMUNICATIONS 
Trains you to service and main- 
tain 2 -way radio communications 
on land, sea, and air! Gives you 
the technical foundation for space 
communications! 

e 
. 

Take advantage of RCA's Liberal Tuition Plan. You only pay for lessons you order; and have no long-term obligations. Licensed by New York State Education Department. Approved for Veterans. 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 

350 West Fourth Street, New York, N. Y. 10014 

The Most Trusted Name in Electronics 

- SEND THIS COUPON NOW FOR COMPLETE FREE INFORMATION In MI BM 
RCA INSTITUTES, INC. Home Study School, Dept. PF -27 
350 West Fourth Street, N. Y., N. Y. 10014 

Without obligation, rush me free information on the following RCA Home Train- 
ing Course: COLOR TV TRANSISTORS MOBILE COMMUNICATIONS_ 
AUTOMATION ELECTRONICS 

Name 
Age 

Address 

City Zone State 

al M - - - BI BBB al - - - BB - - - - - 

union. It is essential in collective bargaining, and con- 
tract negotiations. 

You will also want your lawyer to check to insure 
that your employment practices comply with any ap- 
plicable fair employment legislation. 

Antitrust Problems 

Perhaps you think of big companies when you hear 
the word "antitrust." Most small business owners do. 
Nevertheless, small as well as large businesses are 
subject to these laws and regulations. Legal services 
can help you be aware of the impact of the Federal 
antitrust laws on your operation. 

For example, you should check with your lawyer 
before you enter into any form of franchise or exclusive 
dealer arrangement with a manufacturer, wholesaler, or 
other supplier. In pricing your merchandise, you should 
have a working knowledge of the influence and impact 
of any fair trade law in your State. You should also be 
advised as to the meaning and reach of Federal laws 
relating to resale price maintaining and fixing. 

Many States have some form of local unfair com- 
petition law, and your lawyer can help you to under- 
stand in general the influence which this law exerts on 
your day-to-day operations. No retailer should enter 
into any agreement regarding price or the division 
of territories for competitive purposes without the 
close advice of an attorney. Any trade association 
to which you belong and whose meetings you attend 

subscribe today to 

PF Reporter' 
on this 

special introductory 

HALF PRICE 
' OFFER 

PF REPORTER puts you ahead 

in electronics servicing 

Cash in on the fast-moving trends in 
servicing. Just one useful idea can 
repay you several times the sub- 
scription cost . and you'll find 
dozens of useful, time -saving items 
in every issue! 

Take advantage of this special 
double-barreled offer . . . for a 
limited time only. 

Subscribe for your own PF Reporter 
on this special Introductory offer. 

(Current subscribers may extend 
their subscriptions) 

PLEASE CHECK YOUR BUSINESS CLASSIFICATION 
D Independent Radio, TV Serviceman Owner. Manager 

Retailer with Service Department Employee 
Industrial Electronics Service D Service Manager 

Other (Specify occupation and title) 

E Your offer sounds good to me-start my new subscription with 
your next issue and invoice me as checked below. 

E I presently subscribe-extend my subscription. 

Regular one-year rate is $5.00. 

SPECIAL 

HALF-PRICE RATES ARE: 

Rates apply only In USA, its possessions and 
Canada. Add $1.00 per year for other countries. 

CHECK ONE 

Name 

Firm 
3 years $7.50 

1 year $2.50 Address 

Payment of $ 

is enclosed. City 

Bill me State ]ip 
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Getting a hernia and not getting paid for it? 

Let Arcolytic capacitors lift the load off your mind. 

Or anywhere else it happens to be. 

These aluminum electrolytics are built to last: 
wound with computer -grade 99.99% pure aluminum 
foil so they'll keep operating in your customers' sets 

even at continuous temperatures of 85°C. 
You'll find they take the worry right out of premature 

failure, lost customer confidence and costly call-backs. 
There's no premium cost, either. Arcolyticsare priced 

along with other home entertainment capacitors. 
Ask your Authorized Arco Distributor for 

Arcolytic electrolytic capacitors in single - 
section tubular, multiple -section tubular, or 
twist -mount designs. It may be the best 
break you get this year. 

Arco Electronics 
A DIVISION OF LORAL CORPORATION 
Community Drive, Great Neck, N.Y./ 
Dallas, Texas/Pasadena, Menlo Park, 
California/Write for our free catalog. 
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should be adequately represented by 
counsel also. 

Litigation 

Of course, you'll use a lawyer to 
defend your firm if someone should 
sue it or if you should have to sue 
someone. The fire has to be put out. 

However, it is easier when you 
have a regular lawyer. Because he 
is already familiar with your busi- 
ness, you will spend less time away 
from your work in such cases. This 
familiarity, which your lawyer gets 
from working with your firm on a 
regular basis, can also enable him 
to help you prevent situations which 
might lead to trouble. Such preven- 
tive law can keep your business out 
of the court room. Thus you avoid 
time-consuming and expensive at- 
tempts to rescue a situation after 
things have gotten out of hand. 

Operating without litigation also 
helps your store's image. Some cus- 
tomers and prospective customers 
prefer not to deal with a business 
when its name is frequently in the 
court news. 

Credit Problems 

Sometimes a small retailer gets in 
trouble because he is unable to pay 
his debts. If things have not prog- 
ressed too far, a lawyer may be able 
to work out an arrangement which 
will allow the store to pay its debts 
on an installment plan, over an ex- 
tended period of time and out of 
current income. In other cases, the 
lawyer may help to reorganize the 
store's financial structure so its cred- 
itors can receive a reasonable 
amount while the business continues 
to operate. 

On the other hand, if the creditors 
insist on closing, the lawyer can 
work to prevent them from taking 
unfair advantage of the retailer - 
prevent his sacrificing his business 
and insulate him from any undue 
personal liability for the debts of the 
business. 

Disposing of the Business 

Legal services can be helpful if 
for any reason you want to sell your 
business as a going operation. You 
can also use them if you want to 

dispose of all or substantially all of 
the assets of your business. 

Many tax and credit implications 
are involved in the disposition of 
all or substantially all of any busi- 
ness or its assets. The advice and 
assistance of a lawyer can help you 
to avoid premature taxation. It can 
also insure that no personal liability 
is imposed on you in transfer of the 
assets. 

As a rule, the sale of a business 
or of a substantial part of a business, 
requires the seller to provide certain 
covenants, warranties, and represen- 
tations as to the title and quality of 
the merchandise and property he is 
transferring. When made properly, 
these representations protect both 
the seller and the buyer. However, if 
either makes them without legal ad- 
vice, intentionally or unintentional- 
ly, the covenants and warranties 
may be oppressive. The results 
which evolve from this can be most 
unfair. 

For Further Information 

Readers interested in exploring 

g 

ARE YOU CASHING -IN 

ON THE PROFITABLE 

2 -WAY RADIO SERVICE BUSINESS? 
* Motorola will train you for this rewarding, elite profession * Send for our FREE EVALUATION EXAM. Prove to yourself that 

you are ready to learn FM 2 -way radio servicing. 

Opportunities in 2 -way radio servicing are virtually unlimited. 
Just one of the hundreds of successful Motorola Service 

Stations writes, "we would be pleased to interview any graduate 
of your school that has received some training in 2 -way radio 
maintenance. We are an established firm, 10 years old, with 
a promise of expansion governed by our ability to obtain com- 
petent technicians." Get all the facts today. There is no obligation and no salesman will call. 

gmMOTOROLA TRAINING INSTITUTE 

6 

4545 West Augusta Blvd. Chicago 51, Illinois Dept. APX 710 

D Send me FREE entrance exam. 
Send full details on Home Study Course on FM 2 -way Radio 
Servicing 

D Send me details on how you can help me prepare for an FCC 
License. 

Name Occupation 

Address 

City Zone State 

A 

pERFORMANCE 
ROUEN RODUCT. 

MODEL 677 WIDE -BAND SERVICE 'SCOPE 

FROM 

Short rise time (0.08 µsec) vertical 
amplifier, within 3 db, 5 cycles to 4.5 
MC. Sensitivity 40 my rms 
Light loading, cathode follower input 
-33 megohms/6pf with accessory 
probe 
Simplified, easy -to -use, built-in cali- 
brator 

Pre-set horizontal sweep-already set 
to TV sweep rates 
No drift DC coupled deflection circuit 
-waveforms stay put 
1600 volt anode supply and full astig- 
matism control for maximum trace 
sharpness 

THE HICKOK ELECTRICAL INSTRUMENT CO. 10514 Dupant Avenue Cleveland, Ohio 44108 
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mit 
This Outdoor TV Antenna Installer 
Just Made a Profitable Discovery. 

He Replaced a Portable TV Antenna With a New JFD Exact Replacement. 

How about you? 

Are you overlookiing the exploding 
portable TV antenna market? Alert 
service -dealers throughout the 
U.S.A. will earn 9 million dollars 
in quick, easy profits this year 
selling and installing JFD Exact 
Replacement antennas. 

You can capture this profitable 
portable TV antenna business as 
the JFD Exact Replacement 
specialist in your market. JFD 
has the complete line (over 155 
different models) and the 
promotions that make you king 
of portable TV antenna replace- 
ments-(as it has done for 

thousands of service -dealers 
since 1952 when JFD started 
it all). 
Makes sense, doesn't it to call 
your distributor today for JFD 
Exact Replacement Antennas- 
even if you're coining a mint 
installing outdoor antennas (like 
the JFD LPV)? 

Write for 1966 JFD Exact Replacement Portable TV antenna catalog. See your SAMS Photofact folders for detailed information. 

ONLY receiving tubes are replaced more often than portable TV antennas! 

JFD 
JFD ELECTRONICS CO. 

15th Avenue at 62nd Street, Brooklyn, N.Y. 11219 

JFD International, 64-'i4 Woodside Ave., Woodside, N.Y. 11377, JFD Canada, Ltd., Canada 
JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibo, Venezuela 

ONLY receiving tubes are replaced more often than portable TV antennas! 
irc'e 34 ou literruore card 
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COMPLETE OVERHAUL 

ON ALL MAKES 

UV Combo's $15.00 

rice includes all labor and part 
xcept Tubes, Diodes & Transistor 
f combo tuner needs only one uni 
epaired, disassemble and ship onl 
efective unit. Otherwise there wi 
e a charge for a combo tuner. 

Ship tuners to us complete wit 
Tubes, Tube Shields, Tuner Cove 
and all parts (including) any broke 
parts. State chassis, model num 
and complaint. 

40 

1 

II tuners are serviced by FACTORY 
TRAINED TECHNICIANS with years 
of experience in this specialized 
field. All tuners are ALIGNED TO 
MANUFACTURERS SPECIFICATION 
on crystal controlled equipment 
and air checked on monitor before 
shipping to assure that tuner i 
operating properly. 

GEM CITY TUNER 
REPAIR SERVICE 

Box 6 Dobel Station 

2631 Mardon Drive 

Dayton, Ohio 45420 

further the subject of legal services 
may wish to consult the references 
indicated below. This list is neces- 
sarily brief and selective. However, 
no slight is intended toward authors 
whose works are not mentioned. 

Applied Business Law by McKee 
Fisk and Dwight A. Pomeroy. 8th 
Ed. 1960. $4. South -Western Pub- 
lishing Company, 5105 Madison 
Rd., Cincinnati, Ohio 45227. 

"How Small Business Firms Cope 
With Their Legal Problems." The 
University of Washington Business 
Review, October 1963. $3.50 per 
year; 75 cents per copy. Issued 
monthly by College of Business Ad- 
ministration, University of Washing- 
ton, Seattle, Wash. 98105. 

"Legal Aspects of Small Business 
Use of Cooperative Arrangements." 
Management Research Summary 
No. 225. 1964. Free from the near- 
est SBA office. Small Business 
Administration, Washington, D.C. 
20416. 

"Federal Taxes and the Legal 
Form of Small Firms." Management 
Research Summary No. 129. 1963. 
Free from the nearest SBA of- 
fice. Small Business Administration, 
Washington, D.C. 20416. 

Insurance and Risk Management 
for Small Business. Small business 
Administration. Available for 30 
cents from the Superintendent of 
Documents, Washington, D.C. 
20402. 

1 -This article was reproduced from 
Small Marketers Aid No. 118, Small 
Business Administration, Washing- 
ton, D.C. Copies of this Aid are 
available free from field offices and 
Washington headquarters of the 
Small Business Administration. 

MOVING? 
Don't Lose 

Touch .. . 

Receive PFR 

as usual at 
your new address 

( Include old and new address.) 
Write: 

PF REPORTER 
Circulation Dept. 

4300 West 62nd St. 
Indianapolis, Ind. 46206 

confusion 
duplication 

waste 

A.EROV 
OX 

COLOR t V 

GOLOR 
Ct'R'1 tt tk.t 

ELECTROLYTIC 

CAPACITOR 

RT:PLACEME 
VT GUIDE 

çC 
uuN 

t'S.0 

STOCK AEROVOX COLOR 

CERTIFIED ELECTROLYTICS 

and be ready for every 
TV set you run across! 

Your customers will like the idea of a 
high quality "COLOR CERTIFIED" 
Aerovox Electrolytic replacement going 
into his set ...and you will like the ease 
and convenience afforded by the New 
Aerovox Color TV Color Certified Elec- 
trolytic Capacitor Replacement Guide. 

Get one of these guides FREE the next 
time you visit your Authorized Aerovox 
Distributor-and while you're at it, put 
in a supply of Aerovox COLOR CERTI- 
FIED electrolytics to take care of your 
service needs...you just can't go wrong. 

I101; AEROVOX 
y'-4 CORPORATION 

DISTRIBUTOR DIVISION, New Bedford,Mass.02741 

Circle 35 on literature card Circle 3 6 on literature card 
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This Kpm%ffietwit PREMIER PORTABLE TYPEWRITER 

WHEN YOU BUY THIS RCA WR -64B 

COLOR BAR/DOT/CROSSHATCH 

GENERATOR I I ITHE ESSENTIAL 

COLOR TV TEST INSTRUMENT 
Here's a deal you can't afford to miss! A FREE Remington 
portable typewriter-yours when you purchase the most 

essential color -TV test instrument-the RCA WR -64B! 

Just imagine how handy your new typewriter will be-in 
the shop or at home. You'll use it almost as much as you use the 

RCA WR-64B-standard of the color TV servicing industry. 

Here's how to get your FREE Remington Typewriter. 
Mail in the warranty card plus the gold label from the 

shipping carton of your new RCA color bar generator to 

RCA Test Equipment Headquarters, Bldg. 17-2, Harrison, 
N. J. We will ship your new Remington portable typewriter 
to you direct, freight prepaid. But remember-this offer 

covers only equipment purchased between February 1, 1967 

and May 15th, 1967. To allow for postal delay, we will 

honor cards postmarked up to May 31st. 
Plan NOW to take advantage of this BIG offer-a FREE 

Remington portable typewriter with your purchase of an 

RCA WR -64B color bar/dot/crosshatch generator. 

The standard of the Color -TV Servicing Industry. Gener- 

ates all necessary test patterns-color bars, crosshatch, 

dots plus sound -carrier. Only $189.500 
'Optional Distributor resale price. All prices subject to 
change without notice. Price may be slightly higher in 

Alaska, Hawaii, and the West. 

Ask to see it at Your Authorized 
RCA Test Equipment Distributor 

RCA Electronic Components and Devices, Harrison, N.J. 

The Most Trusted Name in Electronics 



only picture tube analyzer 
that tests all color tubes 
as they should be tested! 

NEW LECTROTECH CRT -100 
PICTURE TUBE ANALYZER 

Does everything . . . you would need all three units of 
the leading competitive brands to equal the perform- 
ance of the Lectrotech CRT -100. No other brand has all 
the features .. . 

Line voltage adjustment (to insure all tube voltages are 
correct regardless of line voltage). 
Critical Grid -to -Cathode Leakage is read on sensitive 
meter for greatest accuracy. 
Leakages in all other elements are indicated on neon 
lamp. 
Tests all black and white and all color tubes for leakage, 
shorts and emissions. 
Tests each color gun separately. 
Tests each color gun to a standard set of test condi- 
tions. With variable G-2 voltage, each grid is normalized 
to a reference cut-off voltage. This method is used by 
tube manufacturers and simulates tube performance in 
color receiver. 
Rejuvenates and removes shorts on both color and black 
and white tubes for increased brightness. 
Life expectancy test, predicts remaining useful life of 
both color and black and white picture tubes. 
Continuously variable G-2 voltage for all tubes, present 
and future, including new 15 inch color tubes. 
Complete plug-in cables for easy replacement. 
Complete self-contained black and white socket assem- 
bly. No adapters to lose or cables to break. 
Including Pilot Light. 

Only 895° net 

ONE YEAR WARRANTY 
See your distributor or write DEPT. PF -2 

LECTROTECH, INC. 

COLOR COIINTERMEASURES 

Symptoms and Tips from Actual Shop Experience 

121-366 

C 

250V 

12HL7 
''y" AMP- 

000 

X2 0 BRIGHTNESS 
RANGE 

TO TO 
HORIZ VERTICAL 

DISCHARGE OUTPUT 
xfmr 

Chassis: Zenith 23XC38 

250V 

1 

CONTRAST 

BRIGHTNESS 

Symptom: Excessive vertical retrace lines. 
Tip: Replace X-3 with a new diode, Zenith part #103- 

79. A few stubborn cases may also require replace- 
ment of X-2. 

Chassis: Philco 16M91 

Symptom: Many dim diagonal ringing lines. 
Tip: Adjust yoke lead dress. 

Chassis: Philco 16QT85 

Symptom: Buzz in audio. 
Tip: Dress audio output transformer leads as far a, 

possible away from vertical output transformer. 

1221 Devon Ave., Chicago, Illinois 60626 
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FROM rnivca 
Model 65-3 VHF -TV ANTENNA AMPLIFIER 

improves reception of WEAK VHF -TV signals in 

FRINGE AREAS even where strong local TV or FM 

signals are present. AMPLIFIES UP TO 7 TIMES for 

Better Color and B/W 

A two-transistor-high and low band-ampli- 
fier in one compact weather -resistant hous- 

ing. Engineered to provide the lowest noise 

and highest amplification with the most 

desirable overload characteristics. Designed 

for easy and convenient installation on 

antenna boom, mast, or under roof eave. 

Amplifier used in conjunction with dual out- 

let power supply for one, two, or multiple set 

installations (with Finco 3003 coupler). 117 V 

60 cycle input. AC power up to amplifier: 
24 volts - 60 cycle. Metal enclosed with easy 

keyhole mounting. Amplifier and power 

supply provided complete with mounting 
hardware. Each unit tested and inspected 

prior to shipment. 

Let Finco solve your Color and B & W 

reception problems. Write for complete 

information, schematics and specifications. 
Form #20-357. 

Model 65-3 VHF -TV ANTENNA AMPLIFIER 

Fiicor_4Ir/UCÑ\\1O THE FINNEY COMPANY 
JQ 34 West Interstate Street Bedford, Ohio 44014 Dept. 310 

4ND FM ANTEN+ 
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