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From the beginning, 
our goal has been to 
provide the best tuner 
service-- never the 
cheapest. You get what 
you pay for in business 
and tuner service is no exception. 
The extra dollar you might pay at PTS 
is peanuts when you consider the added 

reliability and the 
standards of excel-

lence we apply to every 
job. Thousands of PTS 

customers must agree or 
we wouldn't be the world's 

largest tuner service company. 
When you are comparing tuner service 

companies, price alone doesn't tell the story. 

SAME DAY SERVICE • ORIGINAL PARTS • ONE YEAR WARRANTY 

WE REPAIR THEM ALL . . . COLOR, BLACK & WHITE, TUBE, 

TRANSISTOR OR VARACTOR . . . ANY MAKE OR MODEL. 

VHF or UHF. . . .$10.95  UV-Comb. . . .$17.95 
(MAJOR PARTS AND SHIPPING EXTRA  DEALER NET) 

PTS ELECTRONICS, INC. 
lb PRECISION TUNER SERVICE 

General Headquarters: P.O. Box 272, Bloomington, IN 47401 

THE COMPLETE LIST OF ALL PTS SERVICE CENTERS APPEARS ON THE NEXT PAGE. 
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TECHNICAL 
LITERATURE 

TV Servicing Aids are illustrated 
and described in the newest catalog 
from TeleMatic. Everything from TV 
test rigs, yoke & convergence adaptors 
to CRT brighteners and substitute 
tuners is included in the new publica-
tion. Both the electric and battery-
operated version of the TeleMatic sub-
stitute tuner is included, along with a 
crystal check and frequency standard 
for CB/Ham/TV/FM. Available free 
from TeleMatic, 2862 Fulton Street, 
Brooklyn, N.Y. 11207. 

Soldering  and  Desoldering 
Equipment for electronic service, in-
dustrial, craft and military users is 
shown with prices in a new catalog 
offered by Enterprise Development. 
Included in the literature are solder-
ing irons, desoldering irons, kits and 
the desoldering head that converts a 
soldering iron into a desoldering iron. 
Also shown are tips, desoldering 
bulbs, solder paks and soldering tool 
stands. Available free from Enterprise 
Development Corp., 5127 E. 65th St., 
Indianapolis, Indiana 46220. 

A TV Tuner Replacement Guide 
and parts catalog, new for 1976, is now 
available from PM Electronics. The 
new catalog, 134 pages, includes an 
extensive listing of all major makes 
and models of tuners and replacement 
parts, including photo enlargements 
of tuners for quick detection of prob-
lems and easy location of the right re-
placement part. Available for $2 from 
PTS Electronics, Inc., P.O. Box 272, 
Bloomington, IN 47401. 

Electronic Service Oriented Prod-
ucts are detailed in a new catalog from 
Projector Recorder Belt Company. In-
cluded in the catalog is the newly de-
veloped FRM kit of 25 precision end-
less belts which will replace virtually 
all the 8-track-type belts marketed to-
day. Many other service oriented 
products are also described in the 32-
page catalog. Available free from Pro-
jector Recorder Belt Co., P.O. Box 176, 
Whitewater, Wisconsin 53190. 

Rental of Electronic Test and Mea-
surement Equipment is described in 
a new 52-page directory from Electro 
Rent. The catalog lists thousands of 
items available for rental on a month-
ly, quarterly, and semi-annual basis. 
Includes such equipment as signal 
conditioners, component testing gear, 
frequency and time counters, and os-
cilloscopes. Available free from Elec-

tro Rent Corp., 2230 Charleston Road, 
Mountain View, CA 94043. 

A Guide to Test and Measurement 
Instruments available from the John 
Fluke Mfg. Co. are detailed in their 
latest product directory. Included are 
descriptions, illustrations and prices 
on digital multimeters and voltmeters, 
digital thermometers, differential 
voltmeters, calibrators, power sup-
plies, frequency synthesizers, and 
automatic test equipment. Available 
free from John Fluke Mfg. Co., Inc., 
P.O. Box 43210, Mountlake Terrace, 
WA 98043. 

Test Instruments from Mura are il-
lustrated and described in their latest 
two-color brochure. Included are mul-
titesters for bench work and for porta-
ble uses, transistor testers, their new 
electronic thermotester for tempera-
tures from —50° to +200°C, and their 
Clamprober, which measures AC cur-
rent to 300 amperes without breaking 
into the circuit. Available free from 
the Mura Corporation, 50 So. Service 
Road, Jericho, N.Y. 11753. 

The 1976 Edition of the GE 
Semiconductor  Replacement 
Guide is now available. The 200-page 
catalog guide contains more cross-
references than previously to help the 
service technician find the GE parts 
needed to repair both domestic and 
Far East equipment, including popu-
lar brands of CB gear and scanners. 
Products are listed in alpha-numeric 
order. Available for $1.00 from Gen-
eral Electric Co. P.O. Box 1008, 
Owensboro, Ky. 42301. 

RF Loads and Wattmeters are de-
scribed in a new "short-form" catalog 
from Bird Electronic. The new 4-page 
folder, SF-76, lists Thruline wattme-
ters, coaxial loads, RF termination 
wattmeters and attenuators covering 
from 1/2 to 2300 MHz and from mil-
liwatts to 250 kilowatts. Available 
free from Bird Electronic Corporation, 
30303 Aurora Rd., Cleveland (Solon), 
Ohio 44139. 

UHF Power Director Antennas are 
described and illustrated in a new 
8-page brochure from Antenna 
Specialists. The new literature high-
lights the 850 series of the company's 
products, all of which have %" O.D. 
aluminum rod dipoles and are Heliarc 
welded at critical joints to provide low 
losses and highly efficient RF radia-
tion. The brochure covers new an-
tenna models offering a choice of con-
trollable patterns and gain charac-
teristics. Available free from Antenna 
Specialists Co., 12435 Euclid Avenue, 
Cleveland, Ohio 44106. III 
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THE COVER: RCA has launched a "Module Remanufacturing Program" to insure the 
continuing availability at reasonable cost of replacement modules for their modular 
color TV receivers. (Story on page 42). The cover photo shows the alignment 
operation, one of the many steps in the new program. 

8 Quasar's "Super Module" Color TV—Part 1 
Introducing Quasar's new modularized chassis, TS-958 and TS-959, that 
feature 60 to 70% of the circuitry on a single repair-or-replace super 
module. By J.W. Phipps. 

20 GE's "Broadcast-Controlled" Color System—Part 2 
We conclude our analysis and description of GE's new VIR-controlled 
color TV system as contained in their new YM and YC-2 chassis 

30 The CB Brand Decision 
A review of important points for prospective CB dealers to consider when 
choosing brands of radios and accessories. By David F. Norman. 

34 Pincushioning in Color TV Receivers 
What causes pincushioning, circuits developed by TV designers to correct 
or reduce it, and tips on troubleshooting the correction circuits. By Paul 
Shih. 

42 "Remanufactured Modules"—A Solution To Future 
Availability 
An examination of RCA's approach to insuring that replacement modules 
for its modular color TV receivers continue to be available to servicers at 
reasonable cost. By Don W. Mason, ET/D Managing Editor. 
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Presenting a picture tube 
that improves 

the serviceman's image. 
More and more people appre-

ciate knowing exactly what 
they're getting when they buy a 
replacement tube. 
So carrying a tube with our 

Gold Seal on it says you're look-
ing at tubes from the customer's 
point of view. 
Which makes you look better 

tc them. 
The Sylvania Gold Seal tells 

your customers that they're get-
ti ig the finest color tube that 
Sylvania makes, an All-New AA 
tube that's backed by a two year 
(limited) guarantee.'' And, it's 

the same tube we mace for our 
own branded and other TV set 
manufacturers. 
The direct benefit to you is 

that people will probably be will-
ing to spend the extra money for 
a tube they know they can trust. 
After all, what name is more 
respected than Sylva iia? 
Improving your image with 

our Gold Seal Replacement tube 
can help you improve another 
important image. 
Your financial picture. 
See your Sylvania distributor 

for the tubes you need. 

G O SYLVANIA 

"Warranted against defects in workmanship, material and construction; labor not included. 
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NE WS OF THE INDUSTRY 

Not Only CB -But the Whole Two-way Radio Industry -Grows On A Boom Basis 

With all of the public attention focused on citizen's band radio during the past couple of 
years, it's natural that to most people, two-way radio communications means CB. Of 
course, two-way radio covers a lot more ground than just the "rubber duckies" and "good 
buddies" of CB-and, according to a Special Report on Two-way Radio in Communica-
tions News, all facets of the two-way industry are growing at an ever-increasing rate. 
"Mobile-radio equipment sales for 1976, for example, are, the report reveals, "expected to 
be approximately $1 billion for the first time, plus over $200 million additional for 
maintenance services. This increases by 1984 to over $4.2 billion in equipment sales, and 
over $580 million in maintenance." (See chart on the Growth Story) 
"This phenomenal growth can be attributed to several factors," according to the report, 

"the most significant being the Class D citizens band 'explosion', as well as a very healthy 
increase in land-mobile equipment sales. Manufacturers of citizens-band equipment 
who are also suppliers of land-mobile equipment have expressed optimism concerning 
their future business." 

The Two-Way Radio Growth Story 

AUTHORIZED TRANSMITTERS IN SAFETY AND SPECIAL SERVICES 

1965  1966  1967  1968  1969  1970  1971  1972  1973  1974  1975 

Citizens  2,397,852 2,561,363 2,718,505 2,781,101 2,759,111 2,842,645 3,991,738 3,908,479  3,842,775  4,129,763  5,988,398 

Amateur  286,325  292,194  283,412  287,164  290,298  283,021  286,118  284,235  279,505  273,780  276,793 

Aviation  176,558  169,034  196,723  225,876  230,993  242,165  177,171  180,658  186,448  212,295  225,748 

Industrial  1,315,498 1,400,231 1,551,410 1,688,744 1,858,392 2,018,247 1,488,626 1,829,659  2,051,034  2,303,063  2,711,159 

Public Safety  544,732  597,288  639,555  684,456  732,093  778,469 1,539,271 2,028,719  2,318,373  2,668,134  3,305,479 

Marine  138,788  149,629  174,454  199,238  226,183  250,636  234,343  256,453  250,459  257,047  264,930 

Transportation  416,387  446,214  489,835  522,381  551,567  573,822 1,140,955 1,357,518  1,451,449  1,643,729  1,402,790 

Total  5,276,140 5,615,953 6,053,894 6,388,960 6,648,637 6,989,000 8,858,222 9,843,720 10,380,043 11,487,811 14,175,297 

Source: Federal Communications Commission 

Finally-CB Expands From 23 To 40 Channels 

The long awaited-and much discussed-expansion of CB channels from 23 to 40 has 
been announced by the FCC. As of January 1, 1977, manufacturers will be permitted to 
sell citizen's band radios with 40 channels. The expanded band to be used by CB radio will 
now extend from 26.965 MHz to 27.405 MHz, with 10 kHz channel spacing. About 4,000 
landmobile radio licensees currently assigned to expansion channels for business use will 
be displaced by the change, but they can continue to share their frequencies with CB'rs 
until December 31, 1979. 
The FCC decision also prohibits the use of converters that would extend the range of 

existing 23-channel CB sets to 40 channels (in other words, the additional 17 channels 
will only be available to users who buy completely new radios after January 1st)-
requires that the serial number of each new 40-channel CB radio be engraved on the 
chassis-retains channel 9 as emergency channel-and requires that a copy of Part 95 
CB Rules, and license forms 505 and 505B be included with each new set sold. 
There are varying opinions as to what effect the channel expansion will have on the 

23-channel market. Some manufacturers fear that consumers will now hold back on 
purchases of 23-channel sets until the 40-channel units are available, thus hurting the 
Christmas sales prospects. Commenting in the Wall Street Journal, Carl E. Lindholm, 
senior vice president and general manager of Motorola Inc.'s automotive products divi-
sion said "the expansion in the long term can only be positive for the industry and users. 
In the short term, the only disadvantage will be inventory adjustments." And Andrew 
Andros, chairman of Hy-Gain Electronics expects "sales to increase a great deal, and a 
significant number of the 15 million people who already own CB equipment will want 
new sets." 
Another comment came from Paul Garver, RCA Distributor & Special Products Divi-

sion vice president and general manager. Commenting in TV Digest, Garver said, "The 
decision will not obsolete 23-channel sets because of the many millions already in use. We 
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FLUKE PROVES AN INEXPENSIVE, 
HANDHELD DMM 

CAN BE BUILT WITHOUT LEAVING 
EVERYTHING OUT. 

Let's face it. 
Before now, if you bought an inex-

pensive, handheld digital multimeter 
you didn't get much. In fact, you quickly 
discovered how they could build such a 
small DMM—they just left most every-
thing out. 

We knew that was no answer. 
So we built the 8030A 31/2-digit 

DMM. It's a small, portable, inexpensive, 
handheld DMM, but it performs like our 
benchtop units. 

With one basic difference. The 
8030A was designed, built and tested to 
a size and shape proven best for field 
service and laboratory technicians. There's 
a built-in hood that can be slipped forward 
to shade the readout in sunshine. It has 
rms capability. The best overload pro-
tection. Diode test. It weighs 2.5 pounds, 
and will take a beating without failing. 
Finally, we guaranteed accuracy specifi-
cations for one year. 

And it only costs $235*. 
Nothing left out. Everything the 

technician needs in the field or the lab. 
At the right size. And a fantastic price. 

True rms.  Fluke 

1-year accuracy specs. 

High voltage protection. 

Diode test. 

Fluke 

Fluke 

Fluke 

A full line of accessories offering rf voltage, 
high current ac, high voltage dc, and 
temperature measurement probes. Fluke 

There's only one place to go for all the per-
formance you need in a handheld DMM. 

There are measurement functions 
in five selectable ranges for dc volts, 
ac volts (true rms), dc current, ac cur-
rent (true rms), and resistance. DC volt-
age measurement is from 100 IN to 
1100V with basic accuracy of ±0.1%, 
ac measurement is from 100 IN to 750V 
rms with basic accuracy of ±0.5%. DC 
and ac current is from 100 picoamps to 
1.999 amps with basic dc accuracy of 
±0.35% and basic ac accuracy of ±1%. 
Resistance measurement is from 100 mill i-
ohms to 2 megohms with a basic ac-

"Fluke does the impossible again." 

curacy of ±0.4%. 
We added true rms response for ac 

measurements. This means that the 
specified accuracy is still attainable 
when the measured waveform is distorted. 

The 8030A is designed for hard use. 
There is extensive overload protection. 
It has been tested with transients up to 

6000V peak across the input terminals. 
Options include two battery opera-

tions. For constant portable use, a re-
chargeable NiCad for 8 hours operation 
free of line power, or for a less expensive 
approach, throw-away alkaline cells. 
Other options are probes for measure-
ment of rf voltages, high current ac, 
high voltage dc and temperature. Carry-
ing cases and test leads are also available. 

And because the 8030A gives you 
so much in performance, let us remind 
you once more of the price. 

Only $235. 
For the first handheld DMM that's 

small in size, small in price, but huge 
in performance. 

For data out today, dial our toll-free 
hotline, 800-426-0361. 

John Fluke Mfg. Co., Inc., P.O. Box 
43210, Mountlake Terrace, WA 98043 

Fluke (Nederland) B. V., P.O. Box 5053, 
Tilburg, The Netherlands. 
Phone: (013) 673-973 Telex: 52237 

*U.S. price only. 

A NEW ADVANCE. 8030A M M. FL U K E 
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expect, therefore, that 23-channel units will continue to sell at a very good rate." 
Actually, as far as the present owner of a 23-channel radio is concerned, it doesn't seem 

that he will, as of January 1st, junk his 23-channel outfit and rush out to buy the new 
40-channel unit. Emergency channel 9 and the trucker channel (19) are still in the 
original 23-channel band, and furthermore, it'll be some time after January 1st before 
there'll be enough other CB'rs to talk to on the additional 17 channels. For the brand new 
CB buyer, however, after January 1st it'll be a different story. He will most likely go for 
the 40-channel set. Prices on the new units are expected to range only 10 to 15% above the 
23-channel sets. 

Motorola Is Into CB On Several Fronts  

One of the major producers of two-way radio equipment—Motorola—introduced its 
own line of CB transceivers this past spring, and now, according to Electronic News, is 
getting ready to produce CB equipment in conjunction with other firms. Motorola will be 
supplying the Ford Motor Company with CB radios, under the Aeronutronic Ford label 
for installation as original equipment in 1977 Ford cars, and is planning to produce 
in-dash AM-FM radio/CB radio combinations for Pioneer Electronics in a joint manufac-
turing venture with Alps Electric. Pioneer Electronics of America will handle the sales 
under the Pioneer brand name, but manufacture will be by Alps-Motorola Corporation, 
because of Pioneer's lack of manufacturing facilities in this country 

1976 Was Not a Good Year For TV Sales 

According to data from the Electronic Industries Association (EIA), only 11,834,174 
1976-model tv sets were sold to dealers last year, the lowest of any model-year since 1968. 
As reported in TV Digest, the only increases "over 1975 model-year among sales-to-
dealers were registered by auto radio and FM home-portable-clock radios." The complete 
story is shown in the chart below, compiled from ETA figures. by TV Digest. 

MODEL-YEAR SALES TO DEALERS 

1976  1975  %  1974 
Product  Models  Models  Change  Models 

Total TV   11,834,174  12,308,649  — 3.9  15,770,254 

color   6.840.443  6,917,192  — 1.1  9,061,922 

monochrome   4,993,731  5,391,457  — 7.3  6,708.332 

Total radio   37,107,379  40,106,994  —7.5  44,055,871 

home. portable   25,840,925  30,209.785  —14.5  33,230,902 

AM-only   6.200.144  10,838,743  —42.8  14,330,509 

FM & FM-AM   19,640,781  19,371.042  +1.4  18.900,393 

auto   11.266,454  9.897,209  +13.8  10,824,969 

Port.-comp. phono   3.023,681  4,512,707  —33.0  4,810,274 

Jerrold To Conduct MATV Classes This Fall  

A series of master antenna television schools will be held in various locations this fall 
by the Distributor Sales Division of Jerrold Electronics. Courses will cover basic and 
advanced systems. Basic schools will be held in Miami, Sept. 1 & 2; St. Louis, Oct. 13 & 14; 
and Houston, Oct. 26 & 27. Advanced schools will be held in Cleveland, Sept. 28 to 30; 
New Orleans, Oct. 19 to 21; Pismo Beach, Calif., Nov. 9 to 11; and Philadelphia, Nov. 16 to 
18. For additional information, contact Jerrold Distributor Sales Division, 200 Witmer 
Road, Horsham, PA 19044. 

Hallicrafters Moves Plant From K C to Grand Prairie 

The new home of The Hallicrafters Company, producer of CB, amateur and FM 2-way 
radio equipment, is a 50,000 square foot plant in the Dallas suburb of Grand Prairie. The 
Breaker Corporation purchased Hallicrafters from Wilcox Electric of Kansas City last 
fall. 
Darrell Fletcher, board chairman of both Hallifcrafters and Breaker, commented on 

the purchase and the move to Texas: "The Hallicrafter's philosophy of manufacturing the 
finest personal communications products on the market has not changed, nor will it 
change. The same people who have worked for Hallicrafters for many years will continue 
to carry out the Hallicrafter's tradition of radio excellence."M 
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Tuner Service Corporation 
,:fif • 
.o. 

# 

One Year 
Guarantee 

95 
U.S.A. 
ONLY 

Major Parts 
and Shipping 
Charged 
at Cost 

MODULE REPAIRS 
TSC has been 
repairing private 
brand TV modules 
for over 2 years. 

Expanded facilities 
now include modules 
for 
• RCA 
• GE 
• ZENITH 
• W. T. GRANT 
• J. C. PENNEY 
'WESTERN AUTO 
• GAMBLES 
as well as Zenith 
IF subchassis. 
For free Price List and complete information write or phone; 

TSC HEADQUARTERS, BLOOMINGTON, IND. 
or any of the TSC locations listed below. 

SAME DAY SERVICE — ONLY ORIGINAL FACTORY PARTS USED 

PROVIDES YOU WITH A CO MPLETE SERVICE 
FOR ALL YOUR TELEVISION TUNER REQUIREMENTS. 

VHF OR UHF ANY TYPE   S A 

UHF/VHF COMBINATION  S A 

ONLY)  $ 9.95 
ONLY) $15.00 

MAJOR PARTS AND SHIPPING 
CHARGED AT COST. 

• Fast, efficient service at our conveniently located 
Service Centers. 

• All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

UNIVERSAL REPLACE MENT TUNER $12.95 (U S A ONLY, 

•This price buys you a complete new tuner built specifically 
by Sarkes Tarzian Inc. for this purpose. 

• All shafts have a maximum length of 10'," which can be 
cut to 1'. ". 

•Specify heater type parallel and series 450 mA. 
or 600 mA. 

CUSTOMIZE 

TSC 
HEADQUARTERS 
ARIZONA   
CALIFORNIA 

FLORIDA .•  

GEORGIA 
ILLINOIS 

  BLOOMINGTON, INDIANA 47401    
TUCSON, ARIZONA 85713   

  NORTH HOLLY WOOD, CALIF. 91601 
MODESTO, CALIF. 95351   
SAN MATEO, CALIF. 9440} -..--r-rer n  iter- 

INDIANA ...... 

ce,NTUCKY 
UISIANA 11.9K.. 

MARYLAND   
MASSACHUSETTS 
MISSOURI    
NEVADA   
NE W JERSEY    

NE W YORK   
NO. CAROLINA   
OHIO   

OREGON    
PENNSYLVANIA   
TENNESSEE   
TEXAS   
VIRGINIA   
CANADA    

• Customized tuners are available at a cost of only 
$15.95. With trade-in $13.95.  s A ONLY) 

• Send in your original tuner for comparison purposes 
to any of the Centers listed below. 

l. 305-524-0914 .  

537 South Walnut Street   Tel. 812-334-0411 
1528 S. 6th Avenue   Tel. 602-791-9243 
10654 Magnolia Boulevard   Tel. 213-769-2720 
123 Phoenix Avenue  IPTel. 209.521-8051 

..  6. Amplett Blvd.   1, 415-348-3292 
TAMPA, FLORIDA 33606   505 Cypress Stria .. . . . . ...I. 813-253-0324 
FT. LAUDERDALE, FLORIDA 33325   04 S. W. 23rd St. 
TLANTA, GEORGIA 30310 ... 646 Evans Street S. W  .. Tel. 404-758-2232 

CHAMPAIGN, ILLINOIS 61820 . 1."." --. 405 East University $ 217-356-6400  
DOLTON, ILLINOIS 60419   1507-09 E. 142nd St.  I.  I 312-841-4444 
SKOKIE, ILLINOIS 60076   5110 West Brown Stree I. 312-675-0230 

.  

NDIANAPOLIS, INDIANA 46204   12 West St. Clair Str el. 317-632-3493 
LOUISVILLE, KENTUCKY 40205   2244 Taylorsville Rd. . 1. 502-452-1191 
SHREVEPORT, LOUISIANA 71104    3025 Highland Avenue 1.  318-221-3027 
BALTIMORE, MARYLAND 21215 .. 505 Reisterstown   Box . 301-358-1186 
SPRINGFIELD, MASSACHUSETTS 01 08   405 Dickinson  

18 4 
.... Tel. 413-788-8206 

ST. LOUIS, MISSOURI 63132   9577 Page Avenue    Tel. 314-429-0633 
LAS VEGAS, NEVADA 89102  Western Avenue .. I. 702-384-4235 
TRENTON, NE W JERSEY 0863  ... 
JERSEY CITY, NE W JERSEY 07307 ROCHESTER, NE W YORK 14615  . 1139 Pennsylvania Ave . 547-49  nnele Ave, H  Tel. 201-792-3730 

• el. 609-393-0999 

Pull_  n Ave. .',,   . Tel. 716-647-9180 
GREENSBORO. NO. CAROLINA 27  91-4'E 'Market St.   Tel. 919-273-6276 
CINCINNATI, OHIO 45216   74513 Vine Street ..  Tel. 513-821-5080 
CLEVELAND, OHIO 44109 .   452T Pearl Road  .  Tel. 216-741-2314 
PORTLAND, OREGON 9   1732 N. W. 25th An  at. 503-222-9059 
PITTSBURGH, PA. 15209  515 Granrt Avenue   . el. 412-821-4004 
MEMPHIS, TENNESSEE 38111  3158 Barron Avenue   Tel. 901-458-2355 
DALLAS, TEXAS 75218   11540 Garland Road   Tel. 214-327-8413 
NORFOLK, VIRGINIA 23513   295 Santos Street   Tel. 804-855-2518 
ST. LAURENT, QUEBEC H4N-2L7   05 Decarie Boulevard   Tel. 514-748-8803 
CALGARY, ALBERTA T2H-1Y3 

oi*. 

  P.O. Box 5823, Stn. "A"   



Quasar's "Super "Super Module" 
Color TV Part 1 By J. W. Phipps 

An intro to the TS-958 and TS-959 modularized 

chassis, in which 60-70% of the circuitry is contained 

on a single repair-or-replace module 

• Quasar Electronics Company, 
under its former brand name, 
Motorola, in 1967 introduced the 
TV industry's first solid-state, 
modularized color TV chassis— 
the TS-915 "Works In A Drawer" 
chassis, in which eleven modules 
are mounted on a pull-out drawer. 
Now, nine years later, in its 

1977 line of color TV receivers— 
which is outlined in an accom-

panying list—Quasar has intro-
duced another revolutionary con-
cept in color TV modularization: 
the placement of about 60% of the 
chassis circuits on a single, easily 
removed, "replace or repair" 
printed-circuit panel (Fig. 1), 
which Quasar calls its "Super 
Module." This new approach to 
color TV modularization is em-
ployed by Quasar in two new color 

TV chassis, the TS-958 and the 
TS-959. 

OVERVIEW OF TS-958/959 
CHASSIS DESIGN   

Fig. 2 is a simplified block dia-
gram of these two "Super Module" 
chassis. As is evident in this block 
diagram, all of the video, sync, 
AGC, chroma and audio signal 
processing functions, with the ex-
ception of the VHF and UHF tun-
ers and the video output stages, 
are performed by five soldered-in 
integrated circuits (ICs) and nine 
discrete bipolar transistors—all of 
which are mounted on the Super 
Module. 
And, despite the fact that the 

TS-958 and TS-959 chassis use dif-
ferent low-voltage power supplies 
and different types of picture 
tubes, the same replacement 
Super Module is used in both chas-
sis. 
The TS-958 chassis—which is 

used in eighteen of the twenty con-
sole 25-inch receivers and in both 
of the 25-inch table model receiv-
ers in Quasar's 1977 color TV 
line—is a "Works In A Drawer" 
design in which the Super Module 
is mounted on the drawer, which, 
as shown in Fig. 3, slides forward, 
providing convenient and unen-
cumbered access to both sides of 
the Super Module. All receivers 
which use the TS-958 chassis are 
equipped with delta type picture 
tubes. 
The TS-959 chassis, shown in 

Fig. 4, is a non-"Works In a 
Drawer" design which is employed 
in two of the nine table model 19-
inch receivers in Quasar's 1977 
color TV line. In this chassis, the 
Super Module is mounted on a 
slide-back rack assembly on the 
left side of the receiver (viewed 
from the back, as in Fig. 4). Both of 
the receivers in which this chassis 
is used are equipped with in-line 
picture tubes. 
The TS-959 chassis employs a 

regulated, bridge type low-voltage 
power supply which is an integral 
part of the Super Module. The 
TS-958 chassis is equipped with a 
ferro-resonant type low-voltage 
supply which is mounted on a 
separate, easily removed subas-
sembly, as shown in Fig. 5. In the 
TS-958 chassis, the unused bridge 
type supply on the replacement 
Super Module is simply bypassed 
by rerouting a few slip-on connec-
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PIUS loin Iflief 

MALLORY 
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IVIALLORY 

NFN  

MALLORY 

Cash in on th i outing CB repair busi 
Get your Mallory i nifitiveka 
It's an introductory pffe- with ar unbeatable 

combination. 
A huge assortment. With the Mallory 

CB parts replacement package,you can service 

the electronics in almpst every type cf CB 
radio made. Because, unlike limited-coverage 
programs, you get more than 37C o' the most 
commonly used semico .7ductor anc 
other replacement parts. 
And a hefty discount o" colurrr 

pricing. Which can add up to a whopping 
profit in CB repair — up to 25 trnes the cost of the 
parts to you. 
Plus, free Mallobin  cabinets, the great space-

saving organizers — seven ri.gged plastic 15-drawer 

units with each Mallory ",-;B package you buy. And a 
free CB Component Cross-Reference booklet cover-
ing the semiconductors and con:rols used by the 

major manufacturers of CB radios. 
What a deal for a very -lodest invest-

ment. Under $200, in tact. Its a profit 
opportunity you just can't afford tp 
pass up. 
Act now. Ell in and mail the coupoi today. 

MALLORY 

MA _LOW 

MALLORY 

MALLORY 
PTO& 011A1 iMIE vuf 
ITCil SINGit CATE vi• 

TO: Dept. Dept. 102, Mallory DistribJtor Products Co. 
Box 1284, Indianapolis, IN 46206 

Li I want to take advantage af your introductory offer now. 
Send one complete CB replacement package through 
my Mallory distributor. It is my understanding tnat I will 
be billed by my Mallory distributor. 

El Send more information on the Mallory CB profit package. 

Name 

Company  

Address   

City   

Telephone 

State Zip 

M ALLO RY DIST RIBUTO R P RODUCTS CO MPANY 
a division cd P. R. M A L L O R Y &  C O. INC. 

Sox 1264. Inclianapolls. Indiana 46206: Telephone: 317-AS6.3731 

Batteries• Capaci:ors• Controls. Security Products • DURATAPP• Resistors• Semiconductors• SONALERT" • Switches• Fastening Devices 
DUF.ATAPE" and SONALERT" are registered trademarks of P. R. Mallory & Co Inc. 
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358 Ways 
To Save On 
Instruments, 
Citizens Band, 
BurglarAlarms, 
Automotive & 
Hobby 
Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each designed to 
provide you with the most 
pleasure and quality performance 
for your money. The fact that 
more than 3 million EICO products 
are in use attests to their quality 
and performance. 

"Build-it-Yourself" and save 
up to 50% with our famous 
electronic kits. 

For latest EICO Catalog and name 
of nearest EICO Distributor, check reader 
service card or send 500 for fast first 
class mail service. 

EICO-283 Malta Street, 
Brooklyn, N.Y. 11207 

Leadership in creative electronics 
since 1945. 

EICO 
...for more details circle 107 on Reader Service Card 

tions on the Super Module. These 
and two other easily performed, 
solderless "field modifications" 
make it possible to use one univer-
sal "SF" replacement Super Mod-
ule in either chassis, regardless of 
whether the receiver is equipped 
with a mechanical or varactor type 
tuner and regardless of whether it 
employs Quasar's Insta-Matic or 
Super Insta-Matic automatic 
receiver-adjustment feature (both 
of which will be described in Part 2 
of this series). 
With the exception of the tuners 

in both chassis and the low-
voltage power supply subassembly 
in the TS-958, almost all of the 
other receiver functions not 
mounted on the Super Module in 
the TS-958 and TS-959 chassis are 
contained on four other easily re-
moved and serviced modules or 
subassemblies. These are: 1) the 
pincushion correction module, 
which in the TS-958 chassis is 
mounted in back of the Super 
Module on the pull-out drawer; 2) 
the convergence module, which 
also contains static and dynamic 
convergence controls, and which is 
mounted adjacent to the con-
vergence yoke on the neck of the 
picture tube; 3) the video output 
module, which, because the pic-
ture tube socket is an integral part 
of the module board, is mounted on 
the base of the picture tube; and 4) 
the flyback subassembly, which, as 
shown in Fig. 6, is a sealed, oil-
filled "can" containing the 
horizontal-output transformer 
and the high-voltage and focus 
rectifiers, and which is mounted 
on the pull-out drawer of the 
TS-958 chassis. (The horizontal-
and vertical-output transistors 
are mounted on separate "out-
boarded" heat sinks, for more effi-
cient heat dissipation.) 
Because of electrical and me-

chanical incompatabilities result-
ing from the inherent electrical 
and mechanical differences be-
tween the delta type picture tube 
used in receivers equipped with 
the TS-958 chassis and the in-line 
picture tube used in receivers 
equipped with the TS-959 chassis, 
the pincushion correction, con-
vergence and video output mod-
ules in these two chassis are not 
interchangeable, nor are the 
flyback assemblies. 

(A) 

(B) 

Fig. 1—A) "Component" side of Quasar's Super 
Module, an easily removed chassis subassem-
bly which, depending on model features, con-
tains about 60-65 % of the circuitry in color TV 
receivers equipped with the TS-958 or TS-959 
'Super Module" chassis. Note that the Super 
Module is subdivided into functional areas and 
that components, test points and controls are 
clearly identified. B) "Bottom" side of Super 
Module. 

SERVICEABILITY IMPROVEMENT 
FEATURES 

Included in the chassis design 
characteristics described in the 
preceding overview are three fea-
tures which together should not 
only contribute to better perfor-
mance and greater realiability but 
also should prove particularly 
beneficial to servicers because of 
the potential savings in time, ef-
fort and parts inventory invest-
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Fig. 2—Simplified block diagram of Quasar's two "Super Module" color TV chassis 
—the TS-958 and TS-959. 

ment they represent. These three 
features are: 
1) The concentration of about 

60% of the circuitry in these two 
chassis on a single, easily removed 
and  serviced  or  replaced 

subassembly—the Super Module. 
2) Chassis-to-chassis  inter-

changeability of the Super Mod-
ule. 
3) The concentration of about 

95% of the remaining circuitry in 

these chassis on only four other 
easily-removed-and-serviced sub-
assemblies in the TS-958 chassis 
and on only three other easily-
removed-and-serviced  subas-
semblies in the TS-959 chassis— 
excluding the VHF and UHF tun-
ers and the remove-and-replace 
flyback subassembly. 
Other design features of the 

TS-958 and TS-959 chassis which 
were not specifically pointed out in 
the overview analysis but which 
undoubtedly contribute signifi-
cantly to the ease with which these 
chassis can be serviced are: 
• A drawer-locking mechanism 

in the TS-958 "Works In A 
Drawer" chassis which can be re-
leased without removing the 
cabinet back 
• Both chassis and all receiver 

functions remain completely op-
erational when the chassis are po-
sitioned for unencumbered access 
during servicing (drawer pulled 
forward in TS-958 receivers, and 
the Super Module and chassis 
subassemblies group slid back in 
TS-959 receivers) 

Fix it Quick... 
Ungar 

• 
• 
• 

• 

• 
• 

SPECIAL OFFER 

Free Micro-Spade Element Tip 

Present this coupon to your local participating 

Ungar electronic distributor and receive a FREE 

#195 Micro-Spade Element Tip worth $1.99 with 

your purchase of a #200 QUICK-CHARGE 

CORDLESS SOLDERING STATION. 

HURRY!  Offer EXPIRES December 1, 1976. 

(lingo-0 Division of Eldon Ind., Inc. • Compton. CA 9022, 

A n 

Cordless Quick-Charge 

Soldering Iron 

Cordless portability 
Quick 4-hour charge 
Holder automatically charges 
high performance NI-CD battery 
Rigid coaxial tip rotates to 
desired working position 
Easy-touch switch, tunnel light 
Quick heat-up 

-  o 0C.  
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Fig. 3—Heart of Quasar's 7S-958 "Wor<s In A Drawer' coloo TV chassis, shown here slid forward in 
service position, contains the Super Mc dole, the pinct.shion module (to rear of Super Module), and 
the flyback assembly (mounted on oppcsite side of d.aweri. 

Fig. 4—Rear v ew of one of the two Quasar 1977 tablE model colcr TV receivers equipped with the 
7S-959 "Super Module" chassis. The Sea ar Module is mouMed on 3 slide-back assembly 3n the left. 
an I the convergence and video output iroduies are mounted On the picture tube neck. The remainder 
of the TS-959 circuitry is mounted on al assembly belpw the picture tube and held in place by four 
screws. 

• No cheater cord is required for 
"set-on" servicing of either chassis 
• All service-related controls in 

the TS-958 chassis, with the ex-
ception of the gray-scale tracking 
and convergence controls, are 
mounted on the Super Module and 
therefore are accessible from the 
front 
• Access to the gray-scale track-

ing and convergence controls in 
TS-958 receivers does not require 
removal of the cabinet back 
cover—as shown in Fig. 7, these 
controls are fully exposed merely 
by removing two screws and drop-
ping down the picture tube neck-
protector panel (on the inside of 
which is a chart which sequen-
tially lists and graphically illus-
trates the adjustments involved in 
the static and dynamic con-
vergence procedures) 
• Removal and replacement of 

the Super Module involves only 6 
screws and a few slip-on/slip-off 
connectors—no soldering is re-
quired 
• No CRT tracking or video IF 

alignment adjustments are re-
quired when the Super Module is 
replaced 
• Components, test points and 

controls are prominently and 
clearly identified by callouts on 
both the top and bottom of printed 
circuit boards; as shown in Figs lA 
(top of Super Module) and IB (bot-
tom of Super Module) 
• Slip-on/slip-off connectors and 

plugs are used on all interconnect 
wiring terminals on all modules. 

QUASAR'S 1977 
COLOR TV 

Model/Chassis Lineup 

CHASSIS 
SIZE  TYPE  NUMBER  WITH  PICTURE 
OF  OF  OF  WHICH  TUBE 

SCREEN MODEL MODELS EQUIPPED TYPE 

12 inch Portable  2  TS-957  -Line  (320606221 
13-inch Portable  1  TS-951  -Line  (3700 O221 
15-inch Portable  1  TS-951  n-Line  1420AZB221 
17-inch Table  3  TS-953  n-Line  1170BLP221 

( 1 TS-549  n•Line  
19-inch Table  6  TS-953  -Line  119VFJP221 

2  TS-959  -Line 
23-inch Console  4  TS-942  Delta  123VCGP221 
25-inch Table  2  TS-951  Delta  12511ORP221 

{ 
4  TS 942  Delta  25YCZP22 

25-Inch Console  or 
16  IS 958  Delta  25VORP22 

TOTAL MODELS 42 

TOTAL CHASSIS 6 

TOTAL MODELS EQUIPPED WITH SUPER 
MODULE" CHASSIS ITS 956i9591 20 
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MODULE EXCHANGE OFFERED ON 
65 "Ye OF CIRCUITRY, BUT PARTS 
KITS AVAILABLE FOR SERVICERS 
WHO CHOOSE TO REPAIR 

All modules and subassemblies 
in the TS-958 and TS-959 chassis, 
with the exception of the flyback 
assembly, are repairable. (The 
flyback assembly, as noted previ-
ously, is a sealed, oil-filled unit 
and therefore must be replaced in-
stead of repaired.) 
However, for those servicers 

who find it more advantageous to 
replace instead of repair, Quasar 
is offering, through the parts de-
partments of its distributors, 
module exchange on the Super 
Module  and  video  output 
module—which together contain 
about 65%-70% of the chassis cir-
cuitry,  including all  video, 
chroma, AGC and sync processing 
circuits except those in the VHF 
and UHF tuners. 
Based on a "suggested list" ex-

change price of $48.50 and a 
"dealer net" exchange price of 

Fig. 5—Ferro-resonant low-voltage power supply of the TS-958 cha ;sis is mounted on a separate, 
easily removed subassembly in lower right of receiver cabinet, as shown here viewed from the back of 
the receiver. (The TS-959 "Super Module" chassis is equipped will a bridge-type regulated low-
voltage supply which is an integral part of the Super Module.) 

FOR INNOVATIONS IN LO W-COST TEST EQUIPMENT, THINK HP 

Here's a professional 80 MHz counter for $295: 
The HP 5381A counter covers 10 Hz to 80 MHz and 
combines economy with lab quality and performance: 
Sharp seven-digit LED readout. High stability 
internal time base. 25 mV sensitivity. Three-position 
input attenuator. External oscillator input. Ratio 
measurement capability. Extremely rugged cast 
aluminum case. 
Ideal for applications such as production line testing, 
service and calibration, frequency monitoring, 
education and training. 

Co to 225 MHz for just $495t 
The HP 5382A has all the features of the 5381A, 
plus 8 digits and a 225 MHz frequency range. 

Or go all the way to 
520 MHz for $7951' 
The new HP 5383A does it. You get 9 digits, fused input 
and direct counting as well. 
All three come with full instrumentation warranty, full 
service support; all meet IEC safety specs. For more 
information call your nearby HP field engineer. Or, write. 

024060  *Do mestic USA prices only. 
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GATE TIME 
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K u • 
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rfrE153/31/1 80 MN: FREQUENCY COUNTER ME WL ET T •P•CKAKO 

HEWLETT 4-PACKARD 
Sales and service from 172 offices in 65 countries. 

,501 Page M ill Road  Paid, Alto. CalilOrnie 94304 
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$29.00, quoted to us by a Quasar 
distributor in Minneapolis, it 
seems that the nominal parts gross 
profit a servicer will realize from 
the replacement of an out-of-
warranty Super Module is $19.50, 
if he charges the "suggested list" 
price. 
For those servicers who elect to 

repair instead of exchange the 
Super Module and video output 
module, in addition to repairing 
all the other circuitry in the 
TS-958 and TS-959 chassis, 
Quasar is offering through its dis-
tributors the following four parts 
replacement kits (prices are 
"dealer net," quoted us by a 
Quasar distributor in Min-
neapolis): 
• Super Module Replacement & 

Off-Super Module Repair Kit (Part 
No. 1P71543A32)—This kit in-
cludes a universal "SF" replace-
ment Super Module, an off-Super 
Module transistor service caddy 
which contains 4 transistors and 9 
diodes, and service data for the two 
chassis. Price is $97. (The non-

exchange price for the universal 
"SF" Super Module (Part No. 
1Y71681A28) purchased alone is 
$85.) 
• Super Module IC Service 

Caddy (Part No. 51P71543A33) 
—This kit contains 4 ICs, for re-
placing the IF, video processor, 
color processor and audio ICs 
mounted on the Super Module. 
Price is $19. 
• Super Module Transistor 

Service  Caddy  (Part  No. 
48P71543A34)—This kit contains 
11 transistors, 6 diodes, 2 crystals 
and 2 fuses, for replacement of cor-
responding components on the 
Super Module. Price is $28. 
• Off-Super Module Transistor 

Service  Caddy  (Part  No. 
48P71543A35)—This kit contains 
4 transistors and 9 diodes, for re-
placement of corresponding com-
ponents mounted off the Super 
Module. Price is $11. 
NEXT MONTH IN PART 2— 
Analysis of the circuits in 
Quasar's TS-958 and TS-959 
"Super Module" TV chassis. • 

Brighten her day 
as you brighten yours 
with a four-pack of 
Perma Power Color-Brite 
PRODUCTS OF it, ChambErlan 

Save money now on 
a four-pack of 
Perma Power C-511 
Color-Brite...and get 
a beautiful necklace 
for her as a FREE BONUS! 
With their colorful beads and liquid 
silver style chain, nothing will brighten 
her day like these beautiful necklaces. 
We've selected a variety of bead styles, 
so you can get a pattern for each of your 
girls. You'll brighten your day as you 
save more than $1.00 per britener on the 
britenei you use most often. You'll brighten 
your customer's day, too, because Model 
C- 511 Color-Brite immediately restores sharp-
ness, detail and contrast to faded color picture 
tubes. And they fit most sets. 

Offer valid only while supply lasts. Hurry to your 
distributor today! 

PEr Ma PO WEr 
Chamberlain Manufacturing Corporation 
Perma Power Division 
845 Larch Avenue, Elmhurst, Illinois 60126 
Telephone (312) 279-3600 

...for more details circle 124 on Reader Service Card 
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Fig. 6—The "flyback assembly," shown here 
mounted on the side of the drawer of the TS-958 
chassis, is a sealed, oil-filled "can" which con-
tains the horizontal-output transformer and the 
high-troftage and focus rectifiers. 

Fig. 7—Cabinet back removal is not necessary 
during setup of receivers equipped with the 
TS-958 "Uper Module" chassis. Removing two 
screws and dropping down the picture tube 
neck-protector panel exposes the video output 
module (which is mounted on the picture tube 
base and contains the tracking controls) and the 
convergence module (which is mounted adjacent 
to the convergence yoke on the neck of the pic-
ture tube and contains the convergeece con-
trols). A chart in the bottom of the neck-protector 
panel graphically outlines the convergence pro-
cedure. 



When you install a B-T Booster outside, 
you get a lot of new boosters inside. 

The service technician's job is a 
tough one. Customers are always 
grumbling about the high cost of TV 
service calls. And they complain 
about poor reception—even when it's 
aimost impossible to get a good 
signal. 
But now and then a TV service 

technician wins one. And one of the 
products that can make him a winner, 
and create customer goodwill, is a 
Blonder-Tongue outdoor booster. 
B-T Boosters can produce a dra-

matic impiovement in picture quality, 
particularly on color and especially 
in difficult reception areas. After 25 
years of making outdoor boosters, 
B-T is number one in sales, and en-
joys the finest reputation for making 

products of highest performance and 
reliability. B-T Boosters do cost a bit 
more than competition, but they per-
form and last longer. And that's what 
makes satisfied customers. 
The VAULTER, for example, is the 

number one outdoor booster today in 
the B-T line...and in the entire in-
dustry. This ultra-high performance, 
all-channel amplifier offers the ideal 
combination of lowest possible noise 
figure (4.6dB, VHF; 7.0dB, UHF) and 
high gain (15dB). While it can't make 
unusable, snowy pictures perfect, it 
can reduce fading, loss of color, 
overcome cable loss and reduce 
lead-in cable noise. It can even feed 
more than one TV set from the same 
antenna in fringe reception areas. It 

has separate U/V inputs and a coax 
output. Finally, ifs specially de-
signed for lightning prone areas. 
The B-T lire consists of 5 all-chan-

nel models (including the popular 
VOYAGER); 5 VHF models and 4UHF 
boosters (the ABLE-U2b is a favorite). 
See your B-T distributor for details. 

And see why you can count on 
boosters inside, when you install B-T 
Boostersoutside. Blonder-Tongue 
Laboratories, Inc., One Jake Brown 
Road, Old Bridge, N.J. 08857. 

- 

BLCNDER-TONGUE 
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An Extraordinary Offer 
to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
for a limited time only you can obtain 

THIS 
GIANT  I Volume 
1624-page  mi Electronics Library 

for $11  TRIAL 

only  MEMBER-

WITH .99 SHIP 

M ay we send you these helpful new 
books as described on the facing 

page as part of an unusual offer of a 
Trial Membership in Electronics Book 
Club ? 

These are quality hardbound vol-
umes, especially designed to help you 
increase your know-how, earning pow-
er, and enjoyment of electronics. 
These handsome, hardbound books 

are indicative of the many other fine 
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in 
mind. 

Whatever your interest in electron-
ics-radio and TV servicing, audio and 
hi-fl, industrial electronics, communi-
cations, engineering-you will find 
Electronics Book Club will help you. 
With the Club providing you with 

top quality books, you may broaden 
your knowledge and skills to build 
your income and increase your under-
standing of electronics, too. 

How You Profit from Club Membership 

This special offer is just a sample of 
the help and generous savings the 
Club offers you. For here is a Club de-
voted exclusively to seeking out only 
those titles of direct interest to you. 
Membership in the Club offers you 
several advantages. 

l. Charter Bonus: Take this 1624-page 
electronics library . . . publisher's list 
price $33.85 . . . for only $1.99 with 
your Trial Membership. 
2. Guaranteed  Savings:  The  Club 
guarantees to save you 15% to 75% 
on all books offered. All books are of-
fered at low Member prices (plus a 
small shipping charge). 

3. Continuing Bonus: If you continue 
after this trial Membership, you will 
earn a Dividend Certificate for every 
book you purchase. Three Certificates, 
plus payment of the nominal sum of 
$1.99, will entitle you to a valuable 
Book Dividend which you may choose 
from a special list provided members. 

4. Wide Selection: Members are an-
nually offered over 50 authoritative, 
new books on all phases of electronics. 

5. Bonus Books: If you continue in 
the Club after fulfilling your Trial 
Membership, you will receive a Bonus 
Dividend Certificate with each addi-
tional Club Selection you purchase. 
For the small charge of only $1.99, 
plus three (3) Certificates, you may 
select a book of your choice from a 
special list of quality books periodical-
ly sent to Members. 

6. Prevents You from Missing New 
Books: The Club's FREE News gives 
you advance notice of important new 
books . . . books vital to your con-
tinued advancement. 

This extraordinary offer is intended 
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature 
published in your areas of interest .. . 
and to save substantially while so do-
ing. 

How the Club Works 
Forthcoming selections are described 

in the FREE Club News, published 
thirteen times a year. Thus, you are 
among the first to know about, and to 
own if you desire, significant new 
books. You choose only the main or 
alternate selection you want (or ad-
vise if you wish no book at all) by 
means of a handy form and return 
envelope enclosed with the News. As 
part of your Trial Membership, you 
need purchase as few as four books 
during the coming 12 months. You 
would probably buy at least this many 
anyway . . . without the substantial 
savings offered through Club Member-
ship. 

Limited Time Offer! 
Here, then, is an interesting oppor-

tunity to enroll on a trial basis . . . to 
prove to yourself, in a short time, the 
advantages of belonging to Electron-
ics Book Club. We urge you, if this 
unique offer is appealing, to act 
promptly, for we've reserved only a 
limited number of books for new Mem-
bers. 

To start your Membership on these 
attractive terms, simply fill out and 
mail the postage-paid airmail card to-

day. You will receive this 3-book elec-
tronics library for 10-day inspection. 

SEND NO MONEY! If you are not 
delighted, return them within 10 days 
and your Trial Membership will be 
cancelled without cost or obligation. 
Electronics Book Club, P.O. Box 10, 
Blue Ridge Summit, Pa. 17214. 

Master Tube Substitution Handbook 
List $8.95; Club Price $3.95 

Master Handbook of Digital Logic 
Applications List $11.95; Club Price $7.95 
CB Radio Schematic/Servicing Manual -
Vol. 3 List Price $8.95; Club Price $5.95 
Introduction to Medical Electronics 

List Price $9.95; Club Price $7.95 
Impedance  List $13.95; Club Price $5.95 
Switching Regulators & Power Supplies 

List Price $9.95; Club Price $6.95 
Central Heating & Air Conditioning 
Repair Guide 

List Price $9.95; Club Price $6.95 
Refrigeration 

List Price $7.95; Club Price $3.95 
Step-by-Step Gde./Carburetor Tuneup/ 
Overhaul  List $7.95; Club Price $4.95 
Understanding & Using the VOM & EVM 

List Price $7.95; Club Price $4.95 
MOSFET Circuits Guidebook/100 Tested 
Projects  List $7.95; Club Price $4.95 
Mirroprocessor/Microprograming Hdbk. 

List Price $9.95; Club Price $6.95 
Bu;Id•It Book/Mini Test/Measurement 
Instruments  List $7.95; Club Price $4.95 
OP AMP Circuit Design & Applications 

List Price $9.95; Club Price $6.95 
Troubleshooting with Dual-Trace Scope 

List Price $8.95; Club Price $5.95 
Electronic Conversions, Symbols/Formulas 

List Price $8.95; Club Price $4.95 
Electronic Music Circuit Guidebook 

List Price $9.95; Club Price 56.95 
Modern Guide to Digital Logic 

List Price $9.95; Club Price $6.95 
Modern Electronics Math 

List Price $12.95; Club Price $9.95 
Aviation Electronics Handbook 

List Price $11.95; Club Price $8.95 
Small-Screen TV Servicing Manual 

List Price $9.95; Club Price $6.95 
Advanced Applications for Pocket 
Calculators  List $8.95; Club Price $5.95 
The Complete FM 2•Way Radio Handbook 

List Price $9.95; Club Price $6.95 
Tower's International Transistor Selector 

List Price $7.95; Club Price $4.95 
Effective Troubleshooting with EVM 
& Scope  List $8.95; Club Price $5.95 

SEND NO MONEY! Simply fill in and mail postage-paid Airmail card today! 



ELECTRONICS BOOK CLUB 

You  • 
Get All 

Three Of These 
,-,  -̀Huge Books 

For Only 
$1.99 

MASTER HANDBOOK OF 1001 PRACTICAL 
ELECTRONIC CIRCUITS 

IC and transistor circuits for practically anything 
and everything —with ALL the data needed to put 
them to work . . . at a Special $5.00 saving! Here 
is the ideal schematic sourcebook for all active techni-
cians, engineers, experimenters, amateurs —for any-
one who must occasionally, or regularly, construct or 
adapt electronic circuits for any purpose whatso-
ever. Each circuit diagram has every component 
carefully labeled, and every schematic is accompanied 
by all the information you need to construct the 
circuit for use in your own individual application. 
If there are coils to be wound, you'll find full and 
complete coil-winding details right there on the 
spot. If special parts are required, you won't have 
to invest a lot of time and effort before the fact, 
for it's all there before you in condensed captions. 
If you've ever wanted a circuit diagram you couldn't 
find, or if you've ever spent precious hours bread-
boarding a circuit from scratch, only to find it's 
already been perfected by someone else, then you'll 
really appreciate the ease with which you can find 
the circuit you need —quickly —in the Master Hand-
book. 

The circuits included are completely up-to-date 
—they're transistor and integrated-circuit schematic 
diagrams that have been designed, built, tested, re-
worked as necessary, and perfected by technicians. 
amateurs, and applications engineers of the top 
semiconductor manufacturers. Whatever your forte. 
regardless of your electronic specialty, you'll find 
any circuit you're ever likely to need in the pages 
of this rich volume. Want to build a fire alarm or 
moisture detector? A 4-channel stereo decoder? A 
roomful of practical test instruments? A complete 
repeater? A digital computer? Audio or RF filters? 
Or how about a burglar alarm —you'll find a wide 
range of them here for home, shop, or car! The list 
of circuits in this GIANT 602-page volume is prac-
tically endless: whatever you need, you're going to 
find a selection of just-right circuits for it here. 
And nothing has been spared to bring you the best 
possible circuits using the fewest possible compo-
nents, with more than enough data to insure that 
the version you build will work exactly the way you 
want it to —the very first time you breadboard it! 

This is not a book of words. The only reading 
you'll do when you open the pages of this Master 
Handbook will be within the captions of only those 
circuits of direct and specific interest to YOU. The 
schematics are classified according to general appli-
cation, and the Sections themselves appear in al-
phabetical  order —Alarm  Sensors and Triggering 
Circuits, Audio Conditioning Circuits, Audio Am-
plifiers. Automotive Circuits, etc. 

The section on test equipment includes circuits 
for almost any instrument you can imagine, from 
simple range multipliers for your VOM to sophisti-
cated frequency counters. Build even one of these 
practical devices and you've saved far more than 

invites you to take this 
1624-page electronics library 

for only 

,  he 
-Complete Stina;pi s _torn 

Esingierital  t  3,9  : 

Element ' reA nst 

Exclisiv:•00 

:-P̀41°°g%  
trio' ev K 

IOnly Si .99 for 
all three! 

Regular List 
Price 533.85. 

ITop-Qualify Hardbinding 

Features huge 
quick-find index 

IOver 2300 
illustrations 

IContains over 
800.000 words 

I1624 data-
packed pages 

you've paid for the book. The Section on receivers 
and HF preamplifiers gives you a rich choice of 
circuits from which to choose in order to improve 
reception of any type of signal in any part of the 
radio frequency spectrum: it's an extremely simple 
and effective way to get "metropolitan" performance 
from a "fringe area" TV Installation, If you're in 
the  business  of  servicing/repairing  commercially 
built electronic equipment (TV receivers, stereo am-
plifiers, CB transmitters and receivers), you're go-
ing to especially appreciate the comprehensive Ap-
pendix of IC substitutions, which includes base 
diagrams for most popular ICs, and gives you all 
the info you need to adapt the IC packages of one 
manufacturer to the circuit applications of another. 
Another Appendix is a pictorial listing of common 
electronic symbols. 

DICTIONARY OF ELECTRONICS 

A handy reference that will serve most of your 
needs —a selection you can't beat at the low, low 
price of only $2.95! Here's an opportunity for you 
to obtain a quality, hardbound dictionary at a 
most reasonable price. You'll find this huge volume 
extremely useful in whatever connection you have 
with electronics. This dictionary of electronics de-
tines most all of the electronic terms you will run 
across in your everyday reading . . . from alpha 
particles through zoom lens . . . defines the terms 
you need and use most often, including those found 
in  radio, TV, communications, radar,  electronic 
instrumentation, broadcasting, industrial electronics. 
etc. At the very special Club price, you can hardly 
afford to he without it. 

The volume provides full, complete and easily-
understandable explanations of thousands of specific 
electronics terms (such as transistors, acoustic feed-
back, alpha particles, beat oscillator, final anode. 
electrostatic lens, nonlinear resistance, pool cathode, 
etc.). A unique feature of this selection is the 
cross-indexing, whereby key words contained in the 
definitions  (words that  are defined  more  fully 
elsewhere in the book) are printed in small capitals 
so you are not left in the dark by any definition. 
An example of this is the definition for "Suscep-
tance," which includes the words "Conductance." 
"Admittance,"  "Resistance,"  and  "Reactance," 
Indicating other definitions which go deeper into 
explaining the basic term and its applications. You'll 
find yourself following one electronics term to an-
other until you fully and completely understand 
the term that puzzled you in the beginning. 

Appendix material provides you with still more 
information —an extensive list of units and ab-
breviations,  graphic symbols used in schematics, 
component color codes. lb conversion tables, data 
on the electromagnetic spectrum, tube base dia-
gram.  4r' 
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with a Trial 
Membership in 
the Book Club 
that Saves you 
25% to 75% on 
a wide selection of 
electronics books 
2ND CLASS FCC ENCYCLOPEDIA 

Truly  a 'Mt , 011111112  hbrary  all by itself 
. . . a supercourse in electronics that belongs on 
the  bookshelf  of  everyone  in  electronics!  This 
mammoth 602-page volume is as sweeping and all-
encompassing as the FCC exam itself, and is un-
doubtedly the most thoroughly detailed, elaborately 
illustrated, and easiest-to-read handbook on the 2nd 
and 3rd Class FCC license. It's a "quick-guide" 
to learning the answers to the FCC exams, as well 
as an intensive, no-nonsense course in radio theory 
specifically designed to help you obtain your li-
cense . . . and to provide you with the knowledge 
you need for a successful career in the burgeoning 
fields of CB, business, and 2-way radio. The result 
is a study guide that is not just a course, but a 
whole series of courses that can make you the mas-
ter of any field in radio communication. 

A special feature of this unique new guide is the 
short-form/long-form  answer format to hundreds 
of FCC-posed  questions.  Whenever possible, the 
answer to a question is divided into the shortest 
answer needed to satisfy the FCC requirements: a 
longer answer then shows how any similar question 
may be answered, and is included for reference or 
inure complete understanding. Questions appear in 
italicized type. A boldface type section in most 
answers enables you to immediately extract from 
the detailed discussion that portion which directly 
answers the specific question. These "theory pack-
ets" amount to an extremely comprehensive educa-
tional approach to the FCC exam, and are just 
one of the many ways in which "2nd Class FCC 
Encyclopedia" is the easiest-to-use of all radio 
courses and the most comprehensive and truly help-
ful. 

The first Section covers basic exam info: how 
and where to apply; how and where to take the 
test; the fees; what the license can do for you; and 
what you have to know to pass. All material was 
double-checked at press time for late rule changes. 
etc. The next Section contains questions and answers 
for the Third Class radiotelephone operator permit 
(FCC elements I and 2). Then, there's a Section 
on Element 9, for the broadcast endorsement. An-
other Section answers the basic electronics theory 
questions for the Second Class license, and still 
another covers the advanced questions. An entire 
Section is devoted to the troubleshooting questions 
asked on the exam. These carefully programmed 
step-by-step techniques are designed to enable you 
to obtain your license as easily as possible. 

An extremely complete 5000-word index, fully 
cross-referenced, provides instant access to any rule, 
formula, circuit diagram, or technical explanation. 
"2nd Class FCC Encyclopedia" is truly a digest 
of today's radio and electronics technology, with 
authoritative data on everything technical, always 
available for your immediate reference and use. 

A N EXTRAORDI NARY OFFER... 



GE's "Broadcast-Controlled" 
Color System—Part 2 

Continuation of an analysis of General 

Electric's new color control system which uses 
the TV station vertical interval reference (VIR) 

signal to automatically adjust the color saturation 

and tint of receivers equipped with the new YM and 
YC-2 color TV chassis. (Part 1 appeared in the 
August issue of ET/D* 

MI General Electric, as described in Part 1 of this 
series, has introduced in its new YM and YC-2 color 
TV chassis an optional feature which detects the ver-
tical interval reference (VIR) signal broadcast by 
many but not all TV stations and uses it to develop 
control voltages which automatically adjust the re-
ceiver's color saturation and tint to compensate for 
non-program related changes in the amplitude and 
phase of the station's chroma signal. 
The VIR signal is broadcast on line 19 of the com-

posite TV signal and, as shown in Fig. 1, contains a 
chrominance reference, a luminance reference and a 
black level reference. When the amplitude of the 
chrominance reference and black level reference at 
the receiver'sR-Y output are equal, the phase (tint) of 
the receiver's chroma output matches that of the 
transmitted signal. Likewise, when the chrominance 
and black level references are equal at the output of 
the receiver's blue drive stage, he level (saturation) of 
the receiver's chroma signal matches that of the 
transmitted signal. These two "equal level" condi-
tions are the basis of operation of GE's "Broadcast 
Controlled" system of automatically controlling the 
saturation and tint of the color displayed by the re-
ceiver. 
The circuits which make up GE's "Broadcast Con-

trolled" color system are mounted on an easily re-
moved and replaced subassembly which GE calls its 
"VIR module." This module contains four separate 
but interdependent functional sections: 1) a power 
supply and, 2) a "line recognizer" section—the design 
and functioning of which was described in detail in 
Part 1—and, 3) a "tint controller" and, 4) a "color 
controller," the designs and functions of which are 
described in this, the second and concluding part. 
As described in Part 1, the "line recognizer" section 

of the VIR module detects the presence of the VIR 
signal and develops related signals which, 1) switch 
the receiver color and tint circuits from manual to 
VIR-controlled operation and, 2) turn on comparator 
circuitry in the tint and color controller stages during 

*Material for this article series was supplied by the T.V. 
Business Department of General Electric 
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Fig 1—The vertical interval reference (VIR) 
signal as it appears on line 19. 

the chroma and black level reference intervals of the 
VIR signal. 
The functioning of the tint and color controller 

sections of the VIR module are described in the fol-
lowing paragraphs. 

THE TINT CONTROLLER  
Fig. 2 is a detailed block diagram of the tint 

controller stages of the VIR MODULE. The tint 
controller receives one input from the television 
receiver's external circuitry: R-Y from the chroma 
demodulator. It compares the VIR-related portions 
of this signal input during the chroma reference 
interval and black reference interval and produces 
a DC controlling voltage that is automatically 
switched to the receiver's chroma processing cir-
cuitry during VIR operation. In non-VIR operation, 
the receiver's manual TINT control is automati-
cally switched into the circuit instead. 
The tint controller also contains a "Preference 

Control" stage which is a customer control allow-
ing slight adjustment of tint during VIR operation. 
During VIR operation, the tint controller stages 

become part of a "closed loop" in series with the 
receiver's chroma processing circuitry. The tint 
controller develops a DC voltage from the compari-
son of the VIR related portions of the R-Y signal. 
This correction voltage is applied to the receiver's 
chroma processing circuitry, and, in turn, affects 
the R-Y signal. 

Comparator 

Fig. 3 is the comparator stage of the tint con-
troller. The R-Y signal enters the stage through 
the impedance matching emitter follower, Q38. 
Excess noise is stripped from the signal by the 
combination of R37 and C37. From the emitter of 
Q38 the signal splits at the junction of R39 and 
R40, and encounters two pairs of switching diodes; 
Y40 and Y42, in the base circuit of emitter fol-
lower Q42; and Y39 and Y41, in the base circuit of 
emitter follower Q41. These switching diodes are 
controlled by the chroma reference interval keying 
pulses which are developed in the line recognizer. 
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When you've got Astatic 
replacement needles and cartridges, 

you'll be irreplaceable! 
Our complete line has the perfect 
fit for all replacement needs. 

Yes, Astatic has it all for you and your customers. 
Especially quality. Because the only thing that can 
replace Astatic original quality is Astatic's replace-
ment quality. That's a fact! 
Another fact: our line is complete, filling all 

requirements. 
In Cartridges: A complete selection featuring 
our world famous phono cartridges. It's the indus-
try's only total line of original and direct replacement 

cartridges. Over 200 million Astatic cartridges have 
been sold. 
In Needles: A full line of Astatic original and direct 
replacement needles made for fine results and rich 
fidelity. 
With an array of replacement cartridges and 

needles like this, your customers won't be able to 
live without you. Or Astatic. Remember. . .same day 
delivery.. .never. never a back order. 

Contact Astatic for details today. 
Largest manufacturer of needles 

and cartridges in the U.S.A. 

THE ASTATIC CORPORATION 
CONNEAUT, OHIO 44030 

...for more details circle 103 on Reader Service Card 
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25 Invitations to great reception. 

Diode Y39, for example, normally has 0 volts 
applied to its cathode and is forward biased. In 
this condition it presents a low impedance to the 
signal, preventing it from reaching the base of 
Q41. But, during the chroma reference interval (15 
microseconds) a +28-volt pulse is applied to the 
cathode of Y39. The pulse reverse biases the diode 
and allows the signal present during that time 
interval to pass through Y41 into the base of Q41. 
The signal then charges capacitor C41 to a voltage 
dependent on the chroma reference amplitude at 
that precise time. 
Diode Y41, in addition to coupling the signal, 

provides additional isolation in the base circuit of 
Q41. When Y39 is forward biased between pulses, 

res..To wisreato :oft 
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Fig. 2—Tint controller section of the VIR Module. 
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Y41 is reverse biased because no more than .6 volt 
can be obtained on the anode of Y39. During the 
keying pulse interval, when Y39 is reverse biased, 
its anode potential rises high enough to forward 
bias Y41. 
Y40 and Y42, in the base circuit of Q42, perform 

in exactly the same manner except that they allow 
the signal to charge C42 during the 35 microsecond 
interval of the black level reference pulse. 
The charges stored in C41 and C42 are coupled 

through R41 and R42 to the inputs of the Tint 
Comparator, which is an operational amplifier (1/4 
of IC60). This device is an industry type LM3900 
connected as a "difference amplifier." It compares 
the charges stored in C41 and C42 and produces 

Fig. 3—Tint comparator stages of the tint controller section compare 
the chrominance and black level references at the receiver's R-Y output 
during the respective portions of the VIR interval and, if a difference exists, 
develop a DC control voltage which corresponds to the differ-

ence. 



Outdoor antennas, for sure. For UHF, 
VHF and FM — and almost any combi-
nation. Plus Mini-State — RCA's newest 

and most advanced miniature rotating 
antenna for the best possible reception 

in apartments, homes, boats, trailers 
and RVs. 

We don't stop there, either. Our line of 
great rotators for outdoor antennas, our 
reception aid amplifiers, splitters, trans-

formers, and our easy-as-pie mounting 
hardware, give you the most complete 

line of invitations for great reception 
anywhere. 

RSVP. For all the details, see your RCA 

Distributor — or contact RCA Distribu-

tor and Special Products Division. 
Cherry Hill, N.J. 08101. 

RCA 
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Permacolor 
Outdoor Antennas 

an amplified output representative of their differ-
ence. 
We stated early in our analysis of the VIR sig-

nal that when chrominance reference and black 
level reference were equal in amplitude at the re-
ceiver's R-Y output, chroma phase (tint) conforms 
to that of the transmitted reference signal. This 
statement would seem to imply that in normal 
VIR operation the output from the "difference am-
plifier" would be zero. This is not strictly correct. 
Fig. 4 shows the charges stored in C41 and C42 
and the output at pin 10 of the Tint Comparator. 
We see that the operation amplifier's output is in-
deed zero at the precise time that both capacitors 
are charged. But, even though they charge to the 

CHARGE ON 
C42 

Iv---
CHARGE ON 
C41 

0 -

OUTPUT OF  
TINT 
COMPARATOR 
(PIN 10) 

o—__ 

Fig. 4—Waveforms of the charges stored in 
C41 and C42 in the tint comparator, and the 
output of the tint comparator, which is an 
amplified waveform representative of any dif-
ference between the capacitor's discharge 
curves. 

same potential, some variance must necessarily 
exist in the capacitor's discharge curves. It is this 
difference, amplified, that accounts for the rather 
unlikely looking waveshape present at the output 
(pin 10) of the Tint Comparator. This output is in-
tegrated by the network R48, C48, R49 to produce the 
DC tint-controlling voltage for the receiver's chroma 
processing stages. 
A measure of control over the Tint Comparator 

is provided by R45, the tint setup adjustment. This 
variable resistance, which divides the voltage from 
a diode-clamped 1.2-VDC source, not only affects 
the DC level of the operational amplifier's output 
but also changes the discharge curve of C42. The 
tint setup adjustment is capable of causing 

•7  TM , CORT.101.  ONTOINT 
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Fig. 5—VIR/manual switching stage of the controller section. In the VIR-on mode, the DC 
it-control voltage from the tint comparator is applied to the receiver's chroma reference oscil-
ator section. In the absence of the VIR signal, the tint is controlled by the setting of the manual TINT 
control. 
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Zenith. 
The demand line 
is going to be 
even more 
in demand. 



Zenith introduces 
Color Sentry. 
The automatic picture 
control system. 
Now your customers can get that great Zenith 

picture— automatically. With Zenith's new Color 
Sentry — one of the many outstanding new 
features in the 1977 Zenith Chromacolor II line. 
Color Sentry is five automatic control circuits 

working together. They let your customer sit back 
and enjoy TV without having to jump up and down 
to fiddle with color controls. Because Color Sentry 
controls the picture scene to scene, channel to 
channel, even under changing light conditions. 
Color Sentry adjusts the picture for over-

saturation of color, automatically. 
Color Sentry balances colors for life-like flesh-

tones, automatically. 
Color Sentry "locks in" pre-programmed color levels, 

automatically. 
Color Sentry maintains picture highlights and 

contrast, automatically. 
Color Sentry adjusts picture brightness to changes in 

room light, automatically. 

The Ellipse II, 
19" diagonal Model SH1951 W. 
Simulated American Walnut, 

Color Sentry is available 
on all new 25" diagonal 
and selected 19" diagonal 
Chromacolor II models. 
The new 19" diagonal 
models with Color Sentry 
also feature the patented 
new Chromacolor picture 
tube with the revolutionary 
EFL' (Extended Field Lens) 
electron gun. This gun 
concentrates the electron 
beam and produces a 
smaller, more precisely de-

fined color spot than is possible 
with most gun systems. The result: 

improved picture sharpness and enhanced 
highlight detail — differences your customers 

can see. It's Zenith's best picture ever on a compact screen TV. 

Electronic Video Guard Tuning 
in 50 models. 
Again this year, no other brand gives 

you electronic tuning in as many models 
as Zenith. At all key price points, you'll 
have the sales power of Zenith's Electronic 
Video Guard Tuner, designed to be the 
most sensitive, most reliable 

tuner in Zenith history. 
In addition, selected models with Electronic Video 

Guard Tuning feature Zenith's new Touch Command." 
Channel Selector. It gives your customer instant channel-
to-channel changes at the touch of a button, without the 
need to pass through other channels. 

New ultra-style models in all screen sizes. 
The 1977 Zenith cabinet designs are the most eye-

catching we've ever brought you. They're highlighted by 
our sleek, sophisticated new 19" diagonal model, "The 
Ellipse," which takes its place beside our dramatic 23" 

diagonal, "The Celebrity," and our 
exciting, advanced-
design 25"diago-
nals, "The Avante" 
and "The 
Panorama." 

The unique Zoom 
— now on more 
models. 
This exclusive 

Zenith Space 
Comman d® feature 
is the hottest sell-
ing, most dramatic 
floor-demonstra-
tion feature to 
come along in 
years. Now it's 
available on 23" 
diagonal Chroma-
color II, and on more 
19"and 25" diagonal 
Zenith models than 

ever before. 

The Celebrity 
23" diagonal Model SH2331X. 
Bermuda White Shell 
and simulated Rosewood. 

Zenith: winner of the technicians' 
opinion poll. Again! 
Again this year, Zenith came out on 

top in the national opinion poll of TV 
service technicians. They selected 
Zenith, more than any other brand of 
color TV, for best picture and fewest 
repairs. A powerful story that will 
increase customer demand for 
Chromacolor II again this year. 
So stay ahead with Zenith color TV. 

The name your customers ask for. The sale that's easiest 
for your salesmen to close. The brand you know. 

The quality goes in before the name goes on. 

Zenith. 
You know us. 



changes in the waveshape, and in the resultant 
DC controlling voltage at the output of the Tint 
Comparator. 

Tint VIR/Manual Switching 

The tint controller has, up to now, developed its 
DC controlling voltage based on the comparison of 
the chrominance and black reference levels of the 
R-Y signal during the chrominance reference and 
black reference intervals of the VIR signal. Now, 
the tint controller must automatically switch this 
voltage to the receiver's chroma processing stages 
during VIR operation, and switch in the DC volt-
age from the receiver's manual TINT control 
should non-VIR operation occur. Fig. 13 shows the 
circuitry used to accomplish this automatic/manual 
mode switching. The circuitry responds to the DC 

Fig 6—The preference control stage of the tint controller section pemits 
limited customer control of tint during VIR-on operation. 
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Fig. 7—Block diagram of the color controller section of the VIR Mod-
ule. 

Fig. 8—The input stages of the color controller section develop a 
simulated blue drive signal by matrixing B-Y and Y from the associated 
receiver outputs. 
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switching voltages developed in the VIR sensor 
stage of the line recognizer circuitry. 
The tint controlling voltage, present at the emit-

ter of Q50, is applied to the junction of two switch-
ing diodes, Y62 and Y63. The cathode of Y62 is 
connected to the collector of Q34 in the line recog-
nizer stages. Q34 develops +28 volts in response 
to the presence of a VIR signal, and 0 volts in its 
absence. The diode is, therefore, reverse biased in 
the automatic mode and forward biased in the 
manual mode of operation. This action is similar to 
the diode gates already explained in the Com-
parator stage of the tint controller except that the 
DC switching voltages are constant (not pulses). In 
the automatic mode (VIR present) the DC voltage 
developed in the Comparator stage passes through 
the diode switch to the base of Q63. In the manual 
mode (VIR absent) the forward bias on Y62 places 
the Comparator-developed DC voltage effectively 
at ground. 
Transistor Q64 is switched by the opposite 

switching voltage developed in the line recognizer. 
Q64's base is connected through R64 to the collec-
tor of Q32. With VIR present (automatic mode), 0 
volts is applied to the base of Q64. With VIR ab-
sent (manual mode), +28 volts is applied, through 
R64, to the base. Q64, thus, also acts as a switch. 
In the automatic mode of operation it is turned 
fully "off," and in the manual mode it is fully "on." 
The collector of Q64 connects directly to the re-
ceiver's manual TINT control. 
Summarizing the automatic/manual switching 

circuitry: With VIR present, the junction of Y62 
and Y63 allows the Comparator-developed voltage 
to pass through emitter followers Q63 and Q65 
into the chroma processing circuitry. At the same 
time, Q64 is switched "off," presenting an open cir-
cuit to the receiver's manual TINT control. With 
VIR absent, Y62 and Y63 switch the Comparator-
developed voltage "off." At the same time, Q64 is 
driven into saturation, presenting a low impedance 
path for the DC control voltage from the manual 
TINT control, which passes through Q65 and into 
the chroma processing circuitry. 

Customer Preference Control Of Tint 

The tint controller stages of the VIR MODULE 
also provide customer control of tint during VIR 
operation. This is accomplished by the circuitry 
shown in Fig. 6. A customer-available Tint Pref-
erence Control provides limited adjustment of the 
receiver's tint during the automatic mode of opera-
tion. The circuitry does this by adding its own 
small DC voltage to the DC controlling voltage de-
veloped in the Comparator stage. 
Tint Preference Control R53 varies the input 

voltage to the Tint Preference Amplifier (1/4 of 
IC60), which is one section of an industry type 
LM3900 operational amplifier. The device is con-
nected in the configuration of a "DC amplifier." 
Small DC voltage changes at the input (pin 13) 
appear as relatively large DC voltage shifts at the 
output (pin 9). Transistors Q59 and Q60 operate as 
'switches. The base of Q59 is connected to the line 
19 keying pulse developed in the line recognizer 
stages. Q59 is thus normally "off" by virtue of hav-
ing 0 volts applied to its base. In its "off" condi-
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D1000 

3-1/2-Digit LiFilin FFP-4c-ITRI Display 
• Extremely Low Power Requirements — 5 #44A Max 
• A Must for all Battery-Operated Applications 
• High Contrast Ratio 
• Plus and Minus Sign Available 

Used for — • Clocks 
• Digital Voltmeters 
• Panel Meters 
• Counters 

D1000  — LCD Only 
D1000T — LCD Plus Socket 

CMOS LSI Clock Circuit 
• Full Function Clock — Time, Seconds, Date 
• Interfaces Directly with D1000 Display 
• Complete Clock Requires: 

1 — C4057T — Clock Circuit and Crystal 
1 — D1000T — Display and Socket 
3 — R0700 Diodes 

. additional sockets, resistors and 
capacitors (Ask your local HEP Distribu-
tor for HEP Note 103 for complete parts 
list and guide.) 

C4057L — Circuit Only 
C4057T — Circuit plus 32.768-kHz Crystal 

M OTOR OLA 
Se miconductor Products Division 
HEP/MR0 Operations — P.O. Box 20902 — Phoenix, Arizona 85036 
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tion, Q59's collector voltage rises to about +2.9 
volts, biasing Q60 "on" (saturation) and allowing 
the DC voltage developed by the Preference Ampli-
fier to appear at Q60's emitter. During the inter-
val of line 19, the + 5 volt pulse applied to the base 
of Q59 through R58 turns the transistor fully "on." 
Q59's collector voltage drops to near 0 volts. Q60 
cuts "off" and the Preference Amplifier's DC volt-
age is switched out of the circuit for the time 
interval of the 19th line. 
The disabling of the tint preference voltage dur-

ing line 19 is necessary because of the "closed 
loop" configuration of the tint controller system. 
While it may be desirable to artificially change the 
DC voltage level produced by the Tint Comparator, 
it is equally important to maintain the actual 
Comparator voltage during the time interval that 
the Comparator is making its comparison. In other 
words, it is undesirable for the Comparator to cor-
rect for the wrong DC voltage level during each 
19th line. The switching system of the tint prefer-
ence circuitry provides the means to artificially 
change the DC controlling voltage, yet still main-
tain a true comparison during line 19. 

THE COLOR CONTROLLER 
Fig. 7 is a detailed block diagram of the color 

controller stages of the VIR MODULE. The color 
controller receives two signal inputs from the 
external television receiver circuitry: B-Y from the 
chroma demodulator, and Y from the video ampli-
fiers. The color controller matrixes these two in-

puts to produce a simulated blue drive signal. It 
then compares the chrominance reference and 
black level reference portions during the related 
VIR intervals and develops a DC voltage propor-
tional to any difference, for control of color gain in 
the receiver's chroma processing circuitry. 
The color controller also provides manual/ 

automatic switching. It switches in its comparator-
developed DC voltage during VIR operation, and the 
DC voltage from the receiver's manual COLOR control 
during non-VIR operation. 
The color controller, like the tint controller, is 

connected in a "closed loop" system with the re-
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Fig.  9—The color comparator stages of the color controller compare 
the chroma reference and black level reference of the simulated blue 
drive signal during the respective intervals of the VIR signal and, if a 
difference exists, develops a DC color-control voltage which corre-
sponds to the difference. 
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Just Tear and Get your Share. 
RCA's Super Prize Program is Back by 
Popular Demand! As before, just save your 
RCA entertainment receiving tube carton 
ends and color picture tube warranty 
serial number stickers* — to earn 
valuable awards: 

• Lots of great merchandise premiums. Choose 
from a wide selection for yourself, your 
family, or your home. 

• Money-saving 
discount certifi-

cates, good to-
ward purchases 
of more RCA re-
ceiving and color 
picture tubes. 

Pick up your copy of the RCA "Tear and Share 
'76" Prize Book, saver envelope and gift order 
form at your participating RCA distributor 
You have until November 30, 1976 to tear 'n 
share in RCA's bonanza of great gifts. RCA 
Distributor and Special Products Division, 

Cherry Hill, N.J. 08101. 

• 

U.„. 44.4 

'Save the receiving tube carton end that is not 
marked with the tube type number, and the warranty 
serial number sticker that appears above the 
warranty envelope on the upper right hand corner 
of the color picture tube carton. One warranty 
serial number sticker is equal in value to 
20 receiving tube carton ends. 

RCA 
...for more details circle 130 on Reader Service Card 

ceiver's chroma processing circuitry. 
Much of the circuitry of the color controller is a 

duplication of that previously analyzed in the tint 
controller. Therefore, our analysis of these stages 
will concentrate on the differences between the 
two controller systems. 
The input stages of the color controller, shown in 

Fig. 8, matrix the B-Y and Y signal inputs to 
form a simulated blue drive signal for the succeed-
ing Color Comparator stage. COLOR PREFERENCE 
CONTROL R68, located in the base curcuit of Q70, 
provides a degree of customer control over color 
level during VIR operation by varying the amount 
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Fig. 10—VIR/manual switching stage of the color controller section. In 
the VIR-on mode, the DC color-control voltage from the color com-
parator is applied to the color amplifier section of the receiver, to con-
trol chroma gain. In the absence of a VIR signal, the setting of the 
receiver's manual mon control establishes chroma gain. 

of Y signal fed to the matrix. 
The comparator stage of the color controller, 

shown in Fig. 9, functions almost identically to 
the comparator stage in the tint controller. An op-
erational amplifier (1/4 of IC60), connected in a "dif-
ference amplifier" configuration, compares the 
charges developed on C78 and C79 during the 
chrominance reference and black reference inter-
vals of line 19 and produces a waveshape propor-
tional to the difference in the discharge curves of 
the two capacitors. The output from the Chroma 
Comparator is fed to another operational amplifier 
stage (1/4 of IC60), which is connected to a "non-
inverting" amplifier. The output of the two opera-
tional amplifiers is then fed into the manual/ 
automatic mode switching circuitry of the color 
controller. 

Color VIR/Manual Switching 

Fig. 10 shows the color controller's manual/ 
automatic switching circuitry, which is essentially 
the same as that previously analyzed in the tint 
controller. The same DC switching voltages from 
the line recognizer are used to route either the 
comparator-developed DC controlling voltage or 
the DC voltage from the manual COLOR control 
into the receiver's chroma processing circuitry. The 
only significant difference between the two switch-
ing circuits is the location of the integrating net-
work for the Color Controller's VIR-developed DC 
voltage. This network is composed of R89, R91, 
and C91. II 
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• If the CB wave which 
has been sweeping the 
country has finally got 
you intrigued with the 
idea of adding CB radios 
and accessories to your 
inventory, the question 
will probably arise— 
which brands should I 
carry? Up to now, at 
least, the question hasn't 
been so much which 
brands to carry, or which 
brands will sell best, but 
on which brands can I get 
delivery.  Predictions 
from several quarters 
now, however, are that 
by the end of this year, or 
early in 1977, the supply 
of CB radios and acces-
sories should somewhat 
catch up with the de-
mand—and that should 
make more brands avail-
able from which to 
choose. 
There is, of course, no 

set formula for deciding 
which particular brands 

of anything are best. The 
qualities which make 
one line, or brand, of 
products ideal for one op-
eration might make the 
brand totally unaccept-
able to another opera-
tion. For example, if a 
dealer plans to handle 
only minor in-shop serv-
ice and installation he 
should buy from a manu-
facturer who does not re-
quire that he personally 
service what he sells. 
However, if he is pres-
ently equipped to handle 
full service, or plans to 
expand to that point, he 
should buy from a com-
pany which will offer 
reimbursement for in-
warranty repairs. 

FACTORY WARRANTY 
SERVICE 

It's true that no one 
ever gets rich on manu-
facturer's payments for 
in-warranty repairs, but 

The CB Brand 
Decision 

By David F. Norman 

Tips for prospective CB 

dealers on choosing lines of 

CB radios and accessories 

they do help carry a shop 
through those times 
when the volume of regu-
lar across-the-counter 
repairs is down. War-
ranty service income can 
also help finance the cost 
of equipment needed for 
full service work. In 
other words, the shop 
that can offer "full serv-
ice" on CB equipment 
should naturally buy 
from the manufacturer 
who will designate him 
as an "authorized war-
ranty station." 
Another important 

reason for looking for fac-
tory warranty designa-
tion, if you're capable of 
full service, is the matter 
of customer relations. 
The consumer generally 
takes a dim view of being 
told that all in-warranty 
equipment has to be sent 
back to the factory, 
which means a delay in 
getting the equipment 
back into service. The 
outcome, too often, is 
that, to please the cus-
tomer, the non-warranty 
dealer ends up absorbing 
the cost of in-warranty 
service himself. As low as 
most warranty payments 
are, they are better than 
none. 
Some successful deal-

ers insist on warranty 
service authorization on 
everything they sell— 
and they try also for war-
ranty service on other 
brands that they work on 
often. Their reasoning is 
that if a customer is 
pleased with the war-
ranty service he gets 
from their shop, he is 
likely to return to the 
warranty service shop 
when replacement time 
rolls around. Anytime 
you can get a com-
petitor's customers into 
your store, you're mak-
ing headway. 
There are a few other 

aspects of a dealer/ 
factory warranty rela-
tionship that should be 
considered before make 
that final decision. For 
example, what is the ac-
tual warranty reim-
bursement rate? And, is 
the hourly rate high 
enough for the dealer to 
live with? And, if the 
reimbursement is made 
on a flat-rate basis, is it 
realistic? 
Most efficiently oper-

ated,  well-equipped 
shops can break even at 
average rates currently 
being paid by the major 
CB  manufacturers— 
assuming that they 
would probably end up 
doing some of this work 
"free" and charging it off 
to "customer relations." 

FACTORY BACKUP 
ON PARTS & SERVICE  

Parts availability from 
the manufacturer can be 
a lethal problem for the 
beginning CB servicer 
and it deserves careful 
consideration when de-
ciding which brand or 
brands to carry. The 
dealer should ask these 
questions of the manu-
facturer: Are replace-
ments parts readily 
available? How much 
turn-around time on 
parts orders? What's the 
"back-order" record of 
the company? How com-
plicated is the parts-
ordering procedure? Will 
they pay a handling 
charge on parts used on 
in-warranty repairs? 
One good method of de-

termining the "parts 
backup" track record of 
any CB manufacturer is 
to make a few phone calls 
to CB dealers in distant, 
non-competing market-
ing areas. Dealers who 
are unhappy with parts 
availability  on  the 
brands they sell and 
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MEMBER 

With Sprague CB parts 
you give your customers 
the air.... 'l u s t. 

Your CB customers are impatient. . they miss their 
rigs . . they want to get back on the air. 
Keep 'em happy. Spend more time at the bench and 

less time in those frustrating searches for needed 
replacement parts. 
Do it by visiting your Sprague CB parts distributor. 

He's got a gigantic 3-rack 0-Mart CB Components 
Center that contains 295 different items heavily used 
in the leading brands of CB radios. You'll find all the 
most-frequently-needed capacitors, resistors, transis-

0-MART (B COMPONENTS 

-CAPACITORS  • 

tors, diodes, rectifiers, and integrated circuits, as 
well as a selection of noise suppression filters and 
accessories. 
Since the Q-Mart CB Servicenter is brand new, your 

Sprague distributor may not have it yet. If you're into 
CB servicing and need these replacement parts, tell 
him about it. Or, write to us and we'// tell him about it. 
We'll also give you the location of the Q-Mart CB 
Servicenter nearest you. Sprague Products Company, 
65 Marshall Street, North Adams, Mass. 01247. 

t 0-MART (B COMPONENTS  C-MART (B COMPONENTS 

CAPACITORS U SEMICONDUCT ORS hwa,w 'Rut ; Rea;n;Ntsr. t 

AMERICA'S LARGEST MANUFACTURER OF ELECTRONIC COMPONENTS 

SPRAGUE 
THE MARK OF RELIABILITY 
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service will usually say 
so in no uncertain terms, 
even if they think the call 
is being made on behalf 
of the manufacturer. 
Another good indica-

tion of a manufacturer's 
philosophy is his policy 
on "long-term parts 
back-up." Most reliable 
manufacturers continue 
to stock parts for discon-
tinued items for up to 6 or 
8 years. If parts become 
hard to get soon after an 
item is dropped from the 
company's catalog, it's 
fairly obvious that the 
manufacturer is more in-
terested in short-term 
profit than he is in a good 
reputation. The dealer 
who sells "one-shot" 
merchandise will soon 
realize just how closely 
his reputation is tied to 
that of the manufacturer. 

AVAILABILITY OF 
MANUFACTURER 
FINANCING 

Ideally, a dealer would 
be better off to have 
enough working capital 
to finance a large enough 
inventory of CB units 
and accessories to handle 
any good sales promotion 
opportunities that come 
along.  Realistically, 
however, the more possi-
ble course is a combina-
tion of working capital 
and a credit arrange-
ment with the suppliers. 
It's a course, though, that 
should be followed with a 
good deal of caution. In 
the past several years of 
recession  and  tight 
money, manufacturers 
have been forced to es-
tablish tougher credit 
policies—and delinquent 
accounts are put on 
C.O.D. a lot sooner than 
before. A dealer should 
never bet it all "on the 
come." 
To illustrate what we 

mean, let's say that a 
dealer who has been sell-
ing 25 units a month de-

cides that with a little 
extra promotional effort 
he can sell 50 units a 
month. He orders 50 
units from his supplier 
but things don't go 
exactly as planned. He 
gets paid for only 35 
units but because he is on 
a 30-day open account 
basis with his supplier, 
he has to come up with 
the money for all 50 
units, plus the costs of 
extra advertising needed 
for the promotion. If he 
doesn't have necessary 
working capital to solve 
the problem, he will 
probably hear from his 
supplier—"Sorry, Mr. 
Jones, until this account 
is cleared up, we will 
have to put you on a 
C.O.D. basis." And if he 
asks for additional time 
from his supplier, he 
might get the answer— 
Sorry, Mr. Jones, the 
company policy on that is 
made quite clear on page 
3 of the dealer agree-
ment." 
To avoid this kind of 

problem, arrangements 
for extra time should al-
ways be made in advance 
if there is the slightest 
chance that it will be 
needed. Some manufac-
turers have flexible 
financing or credit plans, 
but one way or another it 
is essential for the dealer 
to leave himself some 
sort of an "out." And re-
member, verbal agree-
ments for extra time are 
worthless, so get it in 
writing. 

CB ACCESSORIES & 
ANTENNAS 

As a rule, every policy 
which applies to CB units 
should be applied to the 
accessories that are sold 
with them, with the pos-
sible exception of the 
warranty on antennas. 
There are few CB items 
manufactured today that 
can compare in reliabil-

ity with the CB anten-
na—assuming proper in-
stallation. The fact is 
that most antenna man-
ufacturers work very 
hard at maintaining a 
good reputation. A defec-
tive part of an antenna is 
usually replaced without 
questions—even if the 
factory suspects cus-
tomer abuse. In short, 
don't worry about well-
known antenna brands. 
If CB units were as good, 
everyone would be better 
off. 
CB gadgets are a dif-

ferent story. Since many 
add-on gimmicks serve 
no purpose whatsoever, 
except of course, to sepa-
rate a fool from his 
money, the percentage of 
disallusioned customers 
complaining about the 
gadget items is inordi-
nately high. The wise 
dealer learns early in the 
game that these are 
probably sales he can do 
very well without. 
The best protection 

against making a good 
customer unhappy for a 
five or ten dollar profit is 
to see that he gets the 
best advice you can give 
him. This is where you 
get ahead of the discount 
stores selling CB. A dis-
count store salesman 
probably would be fired if 
he told someone that the 
gadget which its makers 
claim is great and won-
derful is actually worth-
less. The customer who 
buys such an item from 
the discounter and then 
finds out the truth him-
self is probably going to 
wish he had taken the 
advice of the bonafide, 
servicing CB dealer who 
said he didn't stock the 
gadget because it was 
worthless. 

THE PROFIT MARGIN 
IN CB EQUIPMENT  

Because  the  only 
money you get to spend, 

or pay bills with, comes 
from profit, it would ap-
pear that the biggest dis-
count off the list price is 
also a definite plus factor 
with CB equipment. 
That can be very mis-
leading and can lead to 
trouble. Dealer discounts 
on CB equipment vary 
from around 25% to 50% 
when buying direct from 
the factory at maximum 
quantity breaks—and in 
a few cases, factories 
have offered discounts in 
excess of 50% off list 
price. However, when 
those "super-discounts" 
appear, it is a pretty safe 
bet that the list prices 
"suggested" by the fac-
tory are highly inflated. 
The consumer eventu-
ally catches on to this 
type of "rip-off", and then 
the legitimate dealer 
finds that in order to sell 
these units he must dis-
count them until they are 
competitive with other 
units of the same quality. 
And—poofl—there goes 
that handsome profit. So, 
the first thing to check 
for in offered dealer dis-
counts is whether or not 
the customer is really 
getting his  money's 
worth. A legitimate 25% 
discount may be much 
easier to live with in the 
long run than an inflated 
60%. 
The smaller dealer 

may find, as he shops 
around, that he cannot 
reasonably buy at the 
lowest price break. Be-
cause quantity require-
ments vary from one 
manufacturer to an-
other, the dealer in this 
position may find that he 
can do better with one 
company at his desired 
quantity level than he 
can do with another. If he 
only handles a few units 
a month, he might be bet-
ter off to buy from one of 
the large multi-brand 
wholesalers. As a rule, 
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companies such as CB 
Center, BFJ, and others 
sell in single unit quan-
tities at a price some-
where below the factory 
single unit price, but 
above the maximum 
quantity discount. 
Another factor which 

must be considered part 
of the dealer discount are 
the charges for freight. If 
a $2000 order has freight 
charges of $60 added, 
then there is less profit 
per unit. Many manufac-
turers and wholesalers 
pay freight charges on 
large orders, which 
means the large buyer 
usually has no problem. 
Small buyers, however, 
should always take these 
charges into considera-
tion when computing the 
profit margins of the var-
ious brands available. 

HOW EXCLUSIVE IS 
THE BRAND?   

On the subject of "pro-
tected franchises" on CB 
lines, it's a good rule of 
thumb to figure that 
whatever a company 
tells you about the 
exclusivity of his brand 
in your territory, the 
shopowner down the 
street could very well end 
up selling "your" brand, 
if he wants to. Most CB 
manufacturers  have 
open sales policies. What 
is important to the dealer 
is whether this manufac-
turer will attempt to sell 
his products within the 
electronic sales and serv-
ice industry, or whether 
he will sell to the dis-
count department store 
chains at prices below 
those paid by regular 
dealers. 
For example, if the dis-

count department store 
down the street is selling 
Brand X CB units for 
only $10 more than you 
would have to pay for 
them, why make him 
look good by trying to sell 

the same brand? You can 
always find a better line 
than that carried by the 
discount store. And re-
member, it is much 
easier to sell a different 
product at a higher price 
than it is to sell the same 
product at a higher price. 
And let's face it, the 
smaller dealer cannot 
make it with a gross 
profit of only $10 per 
radio. Small or large, the 
average service shop 
operator cannot compete 
with the discount store. 
He doesn't have to, and 
he shouldn't try. 
In other words, if the 

manufacturer under con-
sideration sells to the 
trade alone—fine. But if 
he is greedy enough to 
sell to anyone, forget 
him. You can't afford 
him. 
To sum it all up, the 

dealer desiring to build a 
CB business on quality 
products and profes-
sional service must take 
a number of factors into 
consideration  when 
choosing the brands he 
will handle—profit mar-
gin, parts and service 
backup, brand exclusiv-
ity, warranty programs, 
financing, antennas and 
accessories, and serv-
iceability of the product. 
He must decide whether 
or not he can "live" with 
the lines he chooses and 
he must be certain that 
his customers will be get-
ting full value for their 
money. Buying and sell-
ing prices are way down 
on the list of things to 
look for when choosing 
brand names. Quality 
products that you can be 
proud of and expert serv-
ice that keeps your cus-
tomers happy and com-
ing back in the future 
will keep you in business 
long after the "quick 
buck artists" have moved 
on to some other kind of 
consumer boom.111 

GE replacement semiconductor 
kits to lit most popular CB rigs. 
GE kits—a great way to gear up for CB rig 
and scanner repair business. Parts you 
need most now! Really fast-growing seg-
ment of electronics. Over 7,000,000 CB 
rigs reported in use, with sales skyrocket-
ing. Are you ready to fix 'em? See your 
authorized GE distributor for kits complete 
with special CB cross-reference guide 
(your key to picking the right replacement 
semiconductor for each popular brand 
rig). 

Tube Products Department 
General Electric Company 
Owensboro, Kentucky 42301 
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Pincushioning In Color 

TV Receivers 
By Paul Shih 

What causes it, the circuits TV designers have developed 
to correct, it, and how to troubleshoot them 

THE CAUSE OF PINCUSHIONING  

• The electron beam in a CRT, 
emitted from the fixed electron 
gun, is deflected across the CRT 
screen by the magnetic field 
created by the deflection yoke. If 
the screen were a truly spherical 
(curved) surface, the distance the 
electrons travel before they strike 
the screen would be the same for 
all beam positions, and a raster 
with straight edges would be pro-
duced. However, the screen of a 
color TV picture tube is far from 
spherical; in fact, it is relatively 
flat. Consequently, the distance 
from the electron gun to where the 
beam strikes the screen is shortest 
at the center and greatest at the 
four corners. This difference pro-
duces a distorted raster, with the 
four corners stretched out and the 
sides bowed in, as shown in Fig. 1. 
This distortion of the raster is 
called pincushioning and in-
creases approximately as the 
square of the tangent of half of the 
deflection angle. This means that 
pincushion distortion is much 
greater in a 110-degree tube than 
in a 90-degree version. 

PINCUSHION CORRECTION CIRCUITS  

Less severe pincushioning 
sometimes can be concealed by 
overscanning the raster height 
and width. However, most large-
screen CRTs require some form of 
correction to reduce the pincush-
ion effect. The amount of correc-
tion needed depends on several 
factors: the curvature of the CRT, 
the deflection angle, the inherent 
interdependent characteristics of 
the picture tube and the yoke, and 
the level of the viewer's eye in re-
lation to the CRT screen. Nor-

Fig. 1—The effect of pincushioning on the raster 
of a color TV picture tube. 

Fig. 2—Three examples of pincushion correction 
transformers: (left) side pincushion transformer, 
(center) top/bottom pincushion transformer, and 
(right) combination side and top/bottom pincush-
ion transformer. 

mally, top pincushioning is more 
noticeable than bottom or side 
pincushioning, and left side pin-
cushion error is greater than the 
error on the right side. 
Pincushioning in black-and-

white TVs in commonly corrected 
by using permanent magnets 
mounted near the face of the pic-
ture tube or embedded in the de-
flection yoke liner. The magnets 
exert a corrective bending force on 
the beam as it scans near the edges 
of the raster. With this correction 
on the beam landing, the edges of 
the raster appear straight. 
Unfortunately, this simple 

method can not be used with satis-
faction in a tri-color CRT because 

the magnets can not be placed in 
such a way that they have the 
same corrective effects on all three 
beams. The different influence on 
each beam would upset the purity 
and convergence. Therefore, 
another method, called dynamic 
pincushion correction, is used in 
all color TV's. The correction is ac-
complished by modifying the ver-
tical sweep waveform for the top 
and the bottom, and by changing 
the horizontal sweep magnitude 
for the sides. 

Side Pincushion Correction 

Side Pincushion correction can 
be accomplished in several ways. 
Some of the most common ones 
will be discussed here. 
One method is to use a saturable 

reactor (pincushion modulator) to 
change the horizontal sweep cur-
rent magnitude at the vertical 
scanning rate. A saturable reactor 
is a special type of transformer 
which varies its secondary (or con-
trolled) winding's inductive reac-
tance according to the amplitude 
of the current flowing in the pri-
mary, or control, winding. A good 
example of this type of correction 
is the use of a side pincushion 
transformer (Fig. 2, left) in RCA 
Chassis CTC46A. A sample of the 
vertical sweep waveform is shaped 
by R22, C13 and R16 in Fig. 3 and 
then is applied to the primary or 
the center control winding of T4. 
The operating point of the primary 
is set by a DC bias current flowing 
through R15. The vertical para-
bolic current in the primary in-
creases the inductive reactance of 
the secondary (or the outer con-
trolled windings) during the be-
ginning and the end of the vertical 
scan. Being connected in series 

34 / ELECTRONIC TECHNICIAN/DEALER, SEPTEMBER 1976 



GE 19"diagonal MODULAR Sold State 
Set gets 91.7% serviceability rating 
from panel of NESDA members. 

44440 11,i,, 

4.441111Ir 
91:7% 

This high rating is another example of 
our continuing commitment to make 
your business easier. 
It's based on a comprehensive checklist 
of items considered by NESDA (National 
Electronic Servicing Dealer Association) 
to be key factors in allowing service 
technicians to quickly and easily diag-
nose and repair a TV set. 
According to Dick Glass, Executive 
Vice-President of NESDA, the panel 
found the overall serviceability of GE's 
19" diagonal model WYC7608WD was 
"excellent". 

performance 
T E L E VI SI O N 

OCDS_ AYC7608WD 

The YC chassis is modular in design . . . 
Seven module subassemblies contain 
approximately 85% of all set compo-
nents. But, like al! General Electric 
modular chassis, it's designed to be 
serviced with or without modules. Its 
swing-away design provides easy access 
to module components and each module 
has abundant, clear markings. 

We're making it our business 
to make your business easier. 

GENERAL ELECTRIC 

...for more details circle 113 on Reader Service Card 
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Now you can stock only 300 semiconductors 
instead of 112,000. 

with the horizontal deflection 
yoke, the secondary windings 
cause the yoke current to decrease 
when the beams are scanning near 
the top and the bottom of the 
screen. The result is that the ras-
ter width is reduced near the top 
and the bottom, counteracting the 
pincushioning effect. 
Another type of side pincushion 

transformer is connected so that 
its secondary is in parallel with 
the horizontal yoke or the flyback 
transformer. (The polarity of the 
parabolic current in the primary is 
reversed in relation to that of the 
transformer  previously  de-
scribed.) This establishes a low 
impedance in the secondary wind-
ings near the beginning and the 
end of the vertical scan. The resul-
tant low impedance shunt across 
the yoke or the flyback diverts 
some deflection current from the 
horizontal yoke, thus decreasing 
the raster width near the top and 
the bottom of the screen. 
General Electric, in their YA 

chassis, uses still another type of 
pincushion transformer, whose 
operation is opposite to the com-
mon saturable reactor types de-

scribed in the preceding para-
graphs. That is, the inductive 
reactance of the controlled wind-
ings increases, instead of decreas-
ing, when the current in the con-
trol winding increases. This "op-
posite" characteristic is due to an 
additional bar-type, permanent 
magnet placed above and parallel 
to the "I' part of the transformer 
core, as shown in Fig. 4. The mag-
net saturates the core so that the 
inductive reactance of the con-
trolled windings on the outer legs 
is low when the parabolic current 
at the vertical rate is not flowing 
in the center control winding. The 

Fig. 3—Side pincushion :orrection circuit used 
in RCA's CTC46A color TV chassis. 

vertical parabolic current, derived 
from a waveshaping network and 
a diode bridge circuit, is unidirec-
tional. It has maximum mag-
nitude at each end of the vertical 
sweep and minimum magnitude 
at the center of the sweep. With 
minimum parabolic current dur-
ing the vertical center sweep, the 
core is still saturated by the bar 
magnet, and the reactance of the 
controlled windings is low. This al-
lows maximum horizontal sweep 
current to flow through the yoke, 
producing maximum deflection at 
the center portion of the raster. At 
each end of the vertical sweep, the 

Fig. 4—Physical construction at the side pin-
cushion transformer used in GE's VA color TV 
chassis. 
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With RCA's SK Series you need 
stock fewer different semiconduc-
tors than you'd have to with any 
other major brand. Because our 300 
devices can replace 112,000. And 
they're all immediately available. 

OEM Quality. You don't have to be 
concerned about quality with RCA 
SK's. They measure up to strict AQL 
Standards to protect you from time-
wasting callbacks. Lets you make 
more calls. And more profits. 

See your RCA Distributor for a copy 
of the new RCA SK Replacement 
Guide. Or send $1.00 to RCA Distrib-
utor and Special Products Division, 
P.O. Box 85, Runnemede, N.J. 
08078. Phone: (609) 779-5735. 

RCA 
...for more details circle 131 on ludo Service Card 

SK Replacement 
Semiconductors 

maximum current flowing in the 
center control winding produces a 
magnetic flux which is opposite to 
the one set up by the bar magnet. 
As a result, the core saturation ,s 
decreased and the reactance of the 
outer windings is increased. The 
increased reactance at E ach end of 
the vertical sweep reduces the 
horizontal sweep width at the top 
and the bottom portions of the ras-
ter. In this way the horizontal or 
side pincushioning is corrected. 
Side pincushioning can also be 

corrected by using an active pin-
cushion modulator instead of a 
passive transformer modulator. 

Fig. 5—Side pincushion modulator circuit used 
in Sony's SCC-25C-A color TV chassis. 

An active pincushion modulator is 
nothing more than a transistor 
amplifier. A sample of the vertical 
deflection current controls the 
conduction of the amplifier, which 
in turn modulates the horizontal 
output system. Sony uses this type 
of modulator to control the 
horizontal-output stage in their 
SCC-25C-A chassis, as shown in 
Fig. 5. The vertical parabolic pulse 
varies the conductivity of the pin-
cushion modulator, which is con-
nected in series with the collector 
circuit of the horizontal-output 
transistor. The magnitude of the 
horizontal-output sweep current, 

00 10 00.1  0 

,110,01 9000.001. 

Fig. 6—Side pincushion correction circuit used 
in RCA's CTC49XA color TV chassis. 

and consequently the current in 
the horizontal yoke, is varied at 
the vertical rate. The magnitude 
and the phase of the parabolic cur-
rent are properly adjusted so that 
the horizontal scan is increased 
toward the center of the vertical 
sweep and is decreased toward 
each end of the vertical deflection. 
In this manner the bowing-in ef-
fect of side pincushioning is elimi-
nated. 
RCA employs an active pincush-

ion modulator (Fig. 6) in the 
high-voltage regulator circuit in 
Chassis CTC49 and 59. The mod-
ulator constantly varies the base 
current of the high-voltage reg-
ulator at the vertical rate. Since 
the high-voltage regulator in 
these circuits controls the amount 
of energy supplied to the flyback 
and the horizontal yoke, the cur-
rent in the yoke, or the width of the 
raster, is actually varied in a 
parabolic fashion at the vertical 
rate. The result is that the sides of 
the raster are straightened. 
A side pincushion amplifier is 

used in Magnavox T995 chassis to 
modulate the 125-volt horizon-
tal-output DC supply (Fig. 7). A 
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sample of the vertical sawtooth is 
amplified by pincushion mod-
ulator Q5 and then changed to a 
vertical parabolic wave by inte-
grating capacitor C4. The parabol-
ic signal then goes through C3 to 
the base of regulator driver Q3, 
modulating the regulator output 
at the vertical rate. With this 
modulated 125-volt supply, the 
output of the horizontal stage is 
varied at the vertical rate. A cor-
responding variation in the hori-
zontal sweep current in the yoke 
produces more deflection near the 
center of the screen, thus coun-
teracting the side pincushioning 
effect there. 

Top/Bottom Pincushion Correction 

A number of different circuits 
are used to correct top and bottom 
pincushioning, but the principle 
underlying the correction process 
is the same. In brief, the vertical 
deflection current must drive the 
yoke harder for more upward ver-
tical deflection at the top-center 
portion of the screen, and for more 
downward deflection at the 
bottom-center. The vertical cur-
rent waveform necessary to ac-
complish this consists of a number 
of parabolic waves at the horizon-
tal scanning rate which, in turn, 
are superimposed on the regular 
vertical sawtooth wave (Fig. 8). 
Two common methods used to de-
velop this "modified vertical saw-
tooth" are described in the follow-
ing paragraphs. 
One method employs a satura-

ble reactor (Fig. 2, center), which 
is similar to the one used for side 
pincushion correction. However, 
the physical operation is slightly 
different. In addition, a small 
magnet is placed at the top of the 
reactor core and is slightly offset 
from the center of"I" core (Fig. 9). 
This off-center arrangement is 
used to provide more correction at 
the top than at the bottom, be-
cause the top pincushioning is al-
ways more noticeable than the 
bottom. 
A partial schematic of the top 

and bottom pincushion correction 
system used by RCA is shown in 
Fig. 10. the two sections of the 
center control winding and the two 
outer controlled windings are con-
nected in series with the vertical 
yoke windings and the horizontal 
yoke windings, respectively. It is 
important to notice that these two 

Fig. 7—Side pincushion correction circuit used 
in Magnavox's 1995 color TV chassis. 
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Fig. 8—Representation of a modified sawtooth 
waveform which provides top/bottom pincushion 
correction. 

Fig. 9--Physical construction of the core of an 
RCA top/bottom pincushion correction trans-
former. 

sections of the center control wind-
ing are connected in such a way 
that there is no transformer action 
from the control winding to the 
outer controlled windings. The 
vertical sawtooth current in the 
center winding causes the reac-
tance of one outer winding to in-
crease and the other to decrease 
during one half of the vertical 
sweep. On the other half of the 
sweep, the change in the reac-
tances of the two controlled wind-
ings is reversed. This variation of 
reactance in the controlled wind-
ings at the vertical rate, together 
with the magnetic flux variation 
in the cores, caused by the horizon-

tal deflection current passing 
through the controlled windings, 
produces horizontal pulses in the 
center control winding. Capacitor 
C14 and Phase coil L3 shape the 
induced horizontal pulses into ap-
proximate parabolic waves. Being 
in direct proportion to the mag-
nitude of the vertical sweep cur-
rent in the center winding, the 
magnitude of the induced parabol-
ic waves is highest at the begin-
ning and at the end of the vertical 
scanning period and is zero 
slightly after the center sweep, 
due to the unbalanced effect of the 
off-center magnet. 
Pincushion amplitude control 

R17 is provided for adjusting the 
amplitude of these parabolic 
waves. An interesting waveform 
developed across this control is 
shown in Fig. 11. It consists of the 
vertical sawtooth on which the 
high-frequency horizontal para-
bolic waves ride, as evidenced by 
widening at each end of the saw-
tooth (commonly referred to as the 
"butterfly wings"). Straightening 
of the top and bottom of the raster 
is obtained by proper adjustments 
of the pincushion amplitude con-
trol and the phase coil. 
The second basic method used to 

produce the modified vertical saw-
tooth wave needed for top and bot-
tom pincushion correction in-
volves the use of an active pin-
cushion amplifier. The amplifier 
modulates a vertical current 
driver with a pincushion correc-
tion signal. A pincushion correc-
tion circuit in Magnavox Chassis 
T995 exemplifies this approach 
(Fig. 12). With a negative-going 
horizontal pulse applied to its 
base, horizontal phase splitter Q4 
produces two equal-amplitude but 
opposite-polarity pulses, one at its 
collector and the other at its emit-
ter. These pulses are then coupled 
to diodes D8 and D9, and, at the 
same time, a sample of the vertical 
sawtooth wave is applied to the 
junction of R16 and R17 through 
R8 and C6. During the negative 
excursions of the vertical saw-
tooth, D8 conducts and the 
negative-going horizontal pulses 
are developed across R36 and 
added to the vertical sawtooth. 
During the positive excursions, D9 
conducts and the positive-going 
horizontal pulses are developed 
across R36 and added to the verti-
cal sawtooth. Resistor R18 allows 
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PHENOMENAL BREAKTHROUGH 
IN 1111F RECEPTION! 

Don't say you can't get good UHF reception 
until you've tried this new combination by Winegard 

New Super Lo-Noise 
Preamp With New 
Antenna Makes Poor 
Pictures Good and Fair 
Pictures Excellent 
Good reception of UHF stations is more im-
portant than ever. Programming has great-
ly improved in recent years on the U's 
and many offer exclusive sports coverage 
viewers so eagerly want. If you sell sets 
or install antennas in UHF areas, you know 
what we're talking about. 

The Problem 
You also know what we're talking about 
when we say that reception of UHF sta-
tions in most areas is rarely as good as 
you get on the VHF stations. This is a 
major, universal problem. 
Why the problem? For one thing, many 

UHF stations are not on full authorized 
power. And, transmission line losses at 
UHF frequencies present difficulties. But 
the biggest culprit of all is the high noise 
figure of the TV set tuners at UHF fre-
quencies. 
Generally speaking, you have to deliver 

3 times as much clean UHF signal to the 
set as you do VHF signal— in order to 
get comparable reception. 
The quantity and quality of UHF signal 

you feed the set is greatly determined by 
the antenna and preamplifier you use. 

SPECIFICATIONS AC-4990 
GAIN 

UHF 17.5db 
BANDPASS (MHZ) 
VHF-FM 
UHF 

54 to 216 
470 to 890 

MAX. TOTAL OUTPUT 
(Volts) 

UHF .882 
MAX. TOTAL INPUT 
(Volts) 

UHF .126 
NOISE FIGURE 

UHF 2.2db 

Winegard AC-4990 Preamplifier Combined With 
CH-9095 Antenna Delivers Amazing UHF Reception. 

The Solution 
A few months ago Winegard Company in-
troduced a new line of Chromstar UHF 
antennas featuring a new Tr-linear direc-
tor system. This configuration offers the 
highest gain we've ever seen on a UHF 
antenna and the field reports we've been 
getting from professional installers have 
been most enthusiastic. 
Now Winegard Company is introducing 

another ...and even bigger breakthrough. 
This is a super lo-noise UHF preamplifier, 
Model AC-4990, It has a 6db signal-to-
noise improvement over the best UHF pre-
amps previously available. 
Combine the AC-4990 with a Winegard 

CH-9095 Chromstar UHF antenna and you 
get a 9db improvement or 3 times cleaner 
signal. 
This means you can give good UHF pic-

tures to customers who can barely get 
UHF now. It means you can deliver "ex-
cellent" reception to those who now re-
ceive just "fair" pictures. 
*Pat. Pending. 

In actual practice, good reception of all 
UHF stations is now extended up to 30 
additional miles...in many cases nearly 
doubling the effective reception range. 

New Sales Potential 
Potential sales of CH-9095's and AC-
4990's are greatly increased. This combo 
can be sold in areas where UHF recep-
tion hasn't been good enough to bother 
with and, as a replacement for customers 
who are only getting "fair" reception now. 
Incidentally, the AC-4990 preamp has a 

VHF bypass so it can also be used with 
any Winegard V-U Chromstar antenna with 
excellent results. 
Antenna dealers in UHF areas are ad-

vised to try this new Winegard antenna-
preamp combination as soon as possible. 
Seeing is believing.., and the new profit 
opportunities are tremendous. 
NOTE: Due to demand, the AC-4990 

preamp will be in short supply for a few 
months. An order should be placed now 
with your Winegard distributor. 

W I NE G AR D 
C O M P A N Y 

3000 Kirkwood • Burlington, Iowa 52601 

for more details circle 140 on Reader Service Card 
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YOU 
CAN BE 
SURE 
MORE TIMES IN 
MORE CIRCUITS 
WITH SENCORE 
DIGITAL 
MULTIMETERS 

c cp 1=1 
A NEW BREED OF DVM's 
BACKED BY 25 YEARS OF 

ALL AMERICAN CRAFTS-
MANSHIP, WITH SIX EX-
CLUSIVE  FEATURES, SO 
YOU CAN BE MORE SURE, 

MORE OFTEN    
AND ALL WITH HI & LO 
POWER OHMS FOR MEAS-

URING ACCURATELY IN 
SOLID STATE CIRCUITS. 

DVM35  $124 
3 digit LED display, 
1% DCV accuracy, 

battery or AC operated 

lIONE THIRD LESS CIRCUIT LOADING to make 
you sure that you are affecting the circuit being 
tested as little as possible for more accurate measure-
ments. Sencore digitals are 15 megohm, others are 
10 megohm. 

/ gi 2000 DCV range to make you sure that you can citi'7  measure TV boost volts, scope voltages, medical 
equipment, etc.  Other digitals stop at 1000 volts. 
High voltage probe extends measuring capabilities to . 

4 50 KV. 
, 7 la PROTECTED INSIDE AND OUT so you can be 

sure that your meter is working and not in the repair 
ft  shop. Drop it from 10 feet, apply 1000 volts over-
-  load and even apply volts on ohms accidentally and 

Sencore digitals keep right on working. 

more positive-going horizontal 
pulses to be added to the sawtooth 
wave, for more pincushion correc-
tion at the top than at the bottom. 
C12 blocks the vertical sawtooth, 
but allows the horizontal pulses to 
pass. These horizontal pulses are 
shaped into parabolic waves by 
R19 and C13 before being applied 
to the base of the pincushion 
amplifier Q5. After amplification 
by Q5, these horizontal parabolic 
pulses are added to the regular 
sawtooth waves through Q6, the 
vertical current amplifier. The re-
sultant modified vertical sawtooth 
current applied to the yoke has the 
correct waveform for pincushion 
correction at the top and the bot-
tom. 
Because of the similarity in the 

modulation processes, some TV 
chassis today use a single satura-
ble reactor to perform simulta-
neously both top/bottom and side 
pincushion corrections. The physi-
cal construction of this kind of 
reactor (Fig. 2, left) is similar to 
that of a top/bottom pincushion 
reactor, except that more turns are 
used for the center and the outer 
two windings, and the small mag-

Fig. 10—Top/bottom pincushion correction cir-
cuit used in RCA's CTC46A color TV chassis. 

net is eliminated. The vertical 
sweep current flowing through the 
center control winding modulates 
the horizontal sweep current in 
the parabolic fashion at a vertical 
rate, for side pincushion correc-
tion. At the same time, this verti 
cal sweep current in the center 
winding unbalances the core sat-
uration of the two outer limbs, on 
which two controlled windings are 
wound. The result is that the hori-
zontal sweep current in the con-
trolled windings produces a vari-
able flux in the center limb from 
which horizontal pulses are in-
duced into the control winding. 
With the proper phase and 

Fig. 11—Photo of typical waveform which pro-
vides top/bottom pincushion correction. 

amplitude adjustments, the mod-
ified sawtooth current in the 
center winding will have the 
necessary waveform (Fig. 8) for 
top and bottom correction, as was 
described previously. 

DYNAMIC PINCUSHION ADJUSTMENT  
Pincushion correction in some 

chassis is a fixed amount with no 
variable control provided, while in 
others the amount of correction 
can be adjusted by one or two con-
trols. These controls are normally 
"factory adjusted," and readjust-
ment is seldom needed. Occasion-
ally, however, it becomes neces-
sary to readjust the controls dur-
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DVM36  $148 
3',' digit LED display, 
5% DCV accuracy, 

battery or AC operated 

DVM32  $198 

3Yr digit LED display, 
.5% DCV accuracy, 

battery or AC operated 
with automatic battery saver 

BATTERY SAVING FEATURES WHEN INS-
TRUMENT IS NOT IN USE so you can be sure 
that your meter will be ready the next time you 
need it.  Push the button on the probe on the 

DVM35 and DVM36 and only then do you start drawing cur-
rent from your battery. An automatic patented circuit does the 
same job for you automatically when you apply voltage to the 
DVM32. The DVM38 is AC operated. 

<,‘Ss„ 1211 10 DAY FREE TRIAL to be sure that Sencore 
digitals are all that we say they are. Simply march 
• into your Sencore distributor and ask for a free trial 
or pay cash with a promise of a 10 day money back 

guarantee, if not 100% satisfied. Or, write Sencore, and we will 
see that our distributor contacts you. 

;4) 

V OLTS  O H MS  A MPS 

1  
/ 

- - V- K  - m A 
20 A.  2 . 11  100  20 .  70 M . 

1  T I  I 

DVM38  $348 
31/2 digit LED display, 
.1% DCV accuracy, 

AC operated, auto-ranging, 
auto-zero, king size pushbuttons 

100% MADE RIGHT LIFETIME GUARANTEE 
so you can be sure your meter was made right. If 
at any time you discover that a Sencore DVM was 
not made right, Sencore will make it right, parts and 

f  uo'  labor free of charge, for the lifetime of the product. 

Plus other "make sure" features such as - direct reading with no 
paralax error  - no effect from magnetic fields such as motors & 
RF fields  - lab accuracy with high resolution  - auto-polarity 
auto-zeroing and auto-ranging on the DVM38 . . . and you can 
see why you can be sure more times, in more circuits, than with 
any other multimeter on the market today — and for less money 
than old fashioned analog meters. 

N 0 0 1=t 

...for more details circle 133 on Reader Service Card 

ing initial color convergence setup 
or after a repair is performed in 
the deflection yoke or pincushion 
circuits. In such cases, the man-
ufacturer's recommended proce-
dure should be followed. 
The most common procedure is 

to display a normal crosshatch 
pattern on the screen and then al-
ternately adjust the pincushion 
amplitude control and the pin-
cushion phase or linearity coil for 

3200  SENCORE  DRIVE 
SIOUX FALLS, SD 57107 

Fig. 12—Top/bottom pincushion 
correction circuit used in Magnovox's 

T995 color TV chassis. 

straight horizontal lines at the top 
and bottom of the screen (for top 
and bottom correction) or straight 
vertical lines at left and right sides 
of the screen (for side correction). 

TROUBLESHOOTING PINCUSHION 
CORRECTION CIRCUITS   

If adjustment of the controls 
fails to produce any response, a de-
fective pincushion stage is indi-
cated. Check the waveforms in the 

pincushion circuit. If the charac-
teristic "butterfly" waveform (Fig. 
11) or related parabolic waves are 
missing or distorted, voltage and 
resistance measurements should 
be used to locate the trouble. 
An open or defective component 

in the pincushion circuit may ren-
der the circuit inoperable and 
sometimes may even cause a 
trapezoidal raster. A fast test for 
this type of trouble is to place a 
jumper wire across the pincushion 
amplitude control, or simply turn 
the control completely coun-
terclockwise. Restoration of a 
normal but pincushioned raster is 
proof of an open circuit element. 
Resistance and continuity tests 
then can be used to isolate the de-
fects. 
Another fast method to deter-

mine an open or defective compo-
nent in a reactor type of correction 
circuit is to short out the pincush-
ion transformer windings, one at a 
time, by placing the jumper wire 
across proper points in the circuit. 
Restoration of full height is an in-
dication of a defect between the 
"short-out" points. Caution: The 

continued on page 54 
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Video IF module bernj logged  fac.ory speciti:atio 

"Remanufactured" 
Modules-

By Don Mason, ET/D Managing Editor  

A Solution to Future Availability 

• Suppose tomorrow you went 
into a customer's home to replace a 
module in his TV set. You remove 
the defective module from the set 
and call your local distributor to 
order a replacement. And suppose 
the distributor matter-of-factly 
tells you "We don't have any. 
There's a shortage. And those that 
are available are priced out of 
sight." 
Hopefully, this won't happen. 

But it is important that servicing 

After passing quality control tests, modulus are 
individually packet in RCA boxes, identified with 
the appropriate part number, and labeled "Re-
manufactured." 
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REITanufact sed modules are cycled Waugh the environmental cnamoer  Modules are subjected to a vibration test while monitoring frequency and 
whisl simulates extreme temperature conditions.  output as well as an air-check to uncover intermittents. 

*.tvitIlh" 
Modules undergo sfecific updates to assure 
latest specifications 4or perforrnar ce aid relia-
bility. 

imer- mutiows. 
F re iuction line at RCA far remar u'acturing mod-
LIES to factory specMcations. 

dealers and technicians under-
stand that as more and more mod-
ular sets are phased out of produc-
tion to make way for new modular 
designs, the ability of manufac-
turers to supply replacement 
modules at reasonable prices will 
become more difficult. If manufac-
turers have to produce new mod-
ules in small quantities for the re-
placement market only, this will 
surely drive up the cost. 
Most of the major TV manufac-

turers have some type of program 
for the repair and reconditioning 
of defective modules, at least for 
the larger and more expensive 
modules in their lines. One 
company—RCA—has developed a 
method to assure a steady supply 
of replacement modules at reason-
able prices for all the module-
equipped models in their line. 
RCA has launched what they call 
their "Module Remanufacturing 
Program" to recover defective 
modules from the field, and to re-
manufacture them to include, 
where possible, the latest design 
improvements. These modules are 
then made available to service 
dealers through normal distribu-
tion channels. 
"Recover" is a key word in the 

RCA program, and the recovery 
system begins with you, the ser-
vicing dealer and technician. Your 

role is to recover defective modules 
from customers at the time repairs 
are made. The modules are then 
returned by you to the local RCA 
Parts Distributor who, in turn, 
ships them to RCA's Replacement 
Parts center in Deptford, New Jer-
sey. Here, the defective modules 
are inspected and screened to de-
termine whether they can be re-
stored to their original factory per-
formance. Credit allowances are 
provided, through the distributor, 
to servicing dealers and techni-
cians for returned modules. 
The actual remanufacturing is 

done at RCA's TV production 
plant in Bloomington, Indiana— 
the same plant where RCA is 
building its XL-100 and Color-
Trak receivers. The word "reman-
ufactured" is used, according to 
RCA, because the process "goes 
beyond a conventional repair or 
reconditioning procedure." 
For example, all modules that 

are returned to the Bloomington 
plant are updated, where possible, 
to include the latest circuit and 
component improvements. Ac-
cording to RCA, this is done to as-
sure the highest level of product 
reliability, quality and safety, 
and that with some modules, 
these improvements can actually 
result in performance that is bet-

continued on page 53 
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TEST INSTRU MENT REPORT 

Vu-Data's Combination 
DMM/Counter/Mini-Scope & Data 

Precision's Pocket Size DMM 
• The following two test instru-
ments are examples of how in-
novative applications of state-of-
the-art microelectric technology 
are not only making test instru-
ments more compact, lightweight 
and portable but are also making 
them easier to use and more accu-
rate and versatile—and with price 
tags which are acceptable to a 
broader range of the electronic 
service industry 

DMM/COUNTER/MINI-SCOPE  

If you need, 1) a DC-20 MHz, 
triggered-sweep,  single-trace 
scope; 2) a 31/2-digit, auto-ranging 
digital multimeter (DMM) capa-
ble of measuring AC and DC volt-
age levels up to 1000 volts RMS 
and resistances up to 2 megohms; 
and 3) a 4-digit frequency counter 
capable of measuring frequencies 
up to 20 MHz—and you want all 
three instruments combined in a 
single package which weighs a 
mere 10 lbs and fits within a space 
31/2 inches high by 81/2 inches wide 
ty 121/2 inches deep—with built-in 
provisions which permit all three 
measurement functions to be used 
either simultaneously through a 
single test probe or independently 
through separate inputs—then 
Vu-Data's Model PS915A/975A 
DMM/Counter/Mini-Scope (Fig. 1) 
is probably the test instrument for 
which you've been looking— 
especially if its $1250 price tag fits 
within your test instrument 
budget. 
The waveform display function 

of this unique test instrument 
package is performed by Vu-
Data's Model PS915A "Mini-
Scope," a compact, single-trace, 
triggered-sweep DC-20 MHz type 
which is equipped with a 1.6-inch 
by 2.4-inch screen. (The PS915A is 
available without the DMM/ 
Counter feature for $825.) 
The DMM and frequency 

counter functions of the package 

Fig. 1—Vu-Data's Model PS915A DMM/Counter/Mini-Scope. For more details about this test 
Instrument circle 148 on the Reader Service Card in this issue. 

are performed by Vu-Data's Model 
PS975A DMM/Counter combina-
tion, which is mounted atop and 
receives its operating voltages 
from the "Mini-Scope." The sepa-
rate digital readouts of the DMM 
and frequency counter are pro-
vided by light-emitting diodes 
(LEDs) the size of those typically 
used in pocket-size digital cal-
culators. The DMM is a 31/2-digit, 
auto-ranging type (which elimi-
nates the need for manual range 
selection). The five ranges of the 
frequency counter are manually 
selected by pushbuttons to the 
right of its 4-digit display. (The 
PS975A DMM/Counter is avail-
able only ir combination with the 
PS915A "Mini-Scope.") 
The principal electrical specs of 

the scope, DMM and frequency 
counter functions of the Model 

PS915A/975A are listed sepa-
rately in an accompanying table. 
Built-in "interface" circuitry be-

tween the scope and both functions 
of the DMM/frequency counter 
permit simultaneous measure-
ment and display of the three basic 
qualities of a signal—waveshape, 
amplitude and frequency—or any 
one or two of these qualities can be 
measured and displayed indepen-
dently. 
The "simultaneous" measure-

ment mode is initiated by pressing 
in the SCOPE pushbutton, which is 
positioned immediately to the left 
of the DMM readout. In this mode, 
the DMM receives its input from 
the vertical amplifier of the scope 
and is automatically programmed 
for either AC or DC voltage mea-
surement by pressing in either the 
AC or DC input coupling pushbut-
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VU-DATA PS915A/975A 
DMM/COUNTER/MINI-SCOPE 

Electrical Specs 
PS915 MINI-SCOPE 

SPECIFICATIONS 

VERTICAL DEFLECTION 
BANDWIDTH: 
DC to greater than 20 MHz within 3 dB. 

COUPLING: 
AC, DC or Ground, selectable. Low fre-
quency limit with AC coupling is less than 2 
Hz. 

RISETIME: 
Less than 18 nsec. 

DEFLECTION FACTOR: 
10mV/div to 20V/div in 11 calibrated 
ranges, 1-2-5 sequence; all ranges accu-
rate to within 3% with vernier in Calibrate 
position. Vernier: Continuously variable 
between ranges; extends deflection factor 
to approximately 50V/div. 
INPUT IMPEDANCE: 
1 Megohm (within 2% ) paralleled by ap-
proximately 47pF. 

MAXIMUM INPUT VOLTAGE: 
400 V (DC + peak AC). 

HORIZONTAL DEFLECTION 
TIME BASE: 
100 nsec/div to 10 msec/div in 6 calibrated 
decade ranges; all ranges accurate to 
within 3% full scale with vernier in Cali-
brate position. Vernier: Continuously vari-
able between ranges; extends slowest 
sweep rate to approximately 100 msec/div. 

X5 MAGNIFIER: 
Magnifies sweep by a factor of 5; extends 
fastest sweep rate to 20 nsec/div. 

X-Y MODE: 
X-Y operation selected by additional posi-
tions on time base switch. 

BANDWIDTH: 
DC to greater than 50 KHz. 

DEFLECTION FACTOR: 
100 mV/div to 1V/div in two ranges. Ver-
nier: Continuously variable between 
ranges; extends deflection factor to ap-
proximately 10V/div. 

TRIGGER 
MODES: 
Automatic or normal, with trigger level ad-
justment; "+" or "—" slope selection; 
internal or external. Automatic operation is 
functional above 40 Hz. 

COUPLING: 
AC and DC for both internal and external 
triggering; 200V maximum input voltage 
(DC + peak AC). 

AMPLITUDE REQUIREMENTS: 
0.4 div deflection (internal) or 200mV ex-
ternal to 1.0 MHz, increasing to 1 div de-
flection (internal) or 1V external at 20 MHz. 
Requirements increase below 40 Hz with 
internal or external AC coupling. 

INPUT R AND C (EXTERNAL TRIGGER): 
1 Megohm paralleled by approximately 
47pF. 

975  DMM-COUNTER 
SPECIFICATIONS 

DC AND AC VOLTS 
FULL SCALE RANGES: 
2.000, 20.00, 200.0, 400 (scope input) or 
1000 (auxiliary input) volts DC or volts AC 
(RMS), Auto-ranging. (Up-range at 1.999; 
Down-range at 0.100). 

ACCURACY: 
DC: 0.5% RDG + 1 digit 

AC: 0.5% RDG + 5 digits 

MAXIMUM INPUT VOLTAGE: 
Using scope input, 400 volts DC + peak 
AC; using direct input, 1000 volts RMS 
max. 

INPUT IMPEDANCE: 
Scope input, 1 Megohm; Direct Input, 10 
Megohm. 

AC FREQUENCY RANGE: 
30 Hz to 5 KHz. 

OHMS 
RANGES: 
2.000 Kohms, 20.00 Kohms, 200.0 
Kohms, 2,000 Kohms; Auto-ranging. 

TEST CURRENTS: 
1 mA, 100 µA, 10 µA, 1µA. 

ACCURACY: 
0.5% RGD + 1 digit. 

MAXIMUM OVERLOAD VOLTAGE: 
50V RMS. 

COUNTER 
RANGES: 
10 KHz, 100 KHz, 1000 KHz, 10 MHz, 20 
MHz, manually selected; flashing display 
for over-range condition. 

READING RAGE: 
.5 readings/second on 10 KHz range and 5 
readings/second on all other ranges. 

INPUT: 
Counter display is frequency of scope trig-
ger signal. Mode, level, source and cou-
pling controlled by scope trigger controls. 

ACCURACY: 
+0.1% RDG +1 digit. 

tons of the scope. Thus, depending 
upon which type of vertical ampli-
fier input coupling is selected— 
either AC or DC—the DMM will 
automatically measure and dis-
play, respectively, either the RMS 
value of the sine wave displayed 
on the scope screen or the value of 
the DC component of the displayed 
AC signal(or the DC level if no AC 
signal is present). And—assuming 
that the scope is in the "internal 
trigger" mode and the horizontal 
sweep rate of the scope is properly 
synced to the frequency of the dis-
played signal —constant-level 
pulses with a frequency directly 
representative of that of the dis-
played signal are developed by the 
trigger generator of the scope and 
are automatically applied to the 
input of the frequency counter, 
which, in turn, measures and dis-

plays the frequency. 
For measurement of resis-

tances, or for measurement of AC 
or DC voltage levels without 
simultaneous waveshape display 
or frequency measurement, the 
input to the DMM is made directly 
via two "banana" type plug-in 
connections on the left side of the 
DMM/Counter unit. In this "inde-
pendent" mode of DMM operation, 
the type of measurement to be per-
formed is selected by pressing in 
either the "KOHM," "ACV" or 
"DCV" pushbutton on the DMM/ 
Counter unit. 
Independent measurement of 

frequency without simultaneous 
scope display is possible by placing 
the scope in the "external trigger" 
mode and applying the signal to 
the BNC type connection labeled 
"XIN," in the lower righthand 

corner of the scope. This directly 
applies the signal to the trigger 
generator of the scope which, in 
turn, generates and applies to the 
input of the frequency counter 
constant-level pulses whose fre-
quency is directly representative 
of that of the measured signal. 
Vu-Data's unique three-in-one 

test instrument package can be 
powered either from an AC 
source—four ranges from 100-240 
VAC (50-400Hz), selectable by a 
switch on the back panel—or it can 
be powered from an external 10-16 
VDC source via a built-in jack on 
the bottom panel. Available for 
$100 is an optional rechargeable 
battery pack, Model No. PS9110, 
which plugs into the DC input 
jack on the bottom panel and 
provides up to 2.5 hours of opera-
tion before recharging is needed. 
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(Recharging circuitry is included.) 
Accessories included in the 

$1250 base price of Vu-Data's 
Model  PS915A/975A  DMM/ 
Counter/Mini-Scope are a techni-
cal manual, a detachable AC 

cord, a front-panel protective hood 
and a 3-ft alligator clip probe. 
Accessories available on an op-

tional basis, in addition to the re-
chargeable battery back, include a 
switchable 10:1/1:1 probe kit, a 

viewing hood, a rack-mount kit, 
an accessories storage pouch, and 
a CRT with P-7 phosphor, which 
enhances the display of low-
frequency waveforms. (The stan-
dard CRT employs P31 phosphor.) 

PORTABLE 31/2 -DIGIT DMM 

Data Precision's Model 175 por-
table digital multimeter (Fig. 2) 
weighs but 1.1 lb and is a mere 1-34 
inches high by 5-1/2 inches wide by 
3-1/2 inches deep, yet, as revealed 
by the accompanying table of 
specs, is capable of measuring, and 
displaying on its 3-1/2-digit, .43-
inch-high LED readout, DC volt-
ages throughout the range from 
100mV to 1000V, AC voltages 
throughout the range from 100mV 
to 500V, resistances from 100 
milliohm to 20 megohms, and AC 
and DC currents throughout the 
range from .1µA to 2 amps. 
The Model 175 is powered di-

rectly by a built-in, rechargeable 
Nicade battery module which, 
when fully recharged, provides 6 
hours of continuous operation, or 
it can be powered indirectly from 
an AC line via the plug-in battery 
charger/line cord unit supplied as 
standard equipment with the 
DMM. (A 105-125VAC, 47-63Hz 
charger unit is supplied with the 
Model 175, and a 210-250 VAC, 
47-63Hz charger is supplied with 
the Model 175E.) The battery 
module requires only 12 hours for 
full recharging and, when used in 
conjunction with the battery 
charger/line cord unit, it is always 
being recharged regardless of 
whether the DMM is on or off. 
Use of the Model 175 involves 

the positioning of only two 
controls—one selects the function 

and the other the range. 
Other features of the Model 175 

not evident in the accompanying 
table of specs include: 
• Auto-polarity-Automatic in-

dication of plus or negative polar-
ity is displayed on all DC voltage 
and current ranges 
• Overrange indication-When a 

level in excess of the 100% over-
range capability of the Model 175 
is applied to it, the numerical part 
of the display is blanked out (only 
the polarity and decimal point re-
main on) 
• Overload protection-Built-in 

provisions protect all voltage and 
resistance ranges against damage 
from overload, and the current 
ranges are protected by a replace-
able fuse in the test leads (a spare 
fuse is supplied with the unit) 
• Low battery indication-When 

the battery charge falls to a level 
which will provide only 10 min-
utes more of "in-spec" operation, 
the decimal point in this display 
begins blinking at a 2.5 per/sec 
rate, alerting the user to the need 
for battery recharging 
• HI/LO resistance measuring 
functions-In the "LO V" resis-
tance measuring mode the maxi-
mum open-circuit voltage between 
the test leads is only 300mV, to 
prevent turning on the junctions of 
silicon semiconductors during in-
circuit measurements; in the "HI 
V" mode the maximum open cir-

continued on next page 

DATA PRECISION MODEL 
175 DMM Electrical Specs 

DC VOLTS 
Full-Scale 

Range  Overrange Resolution 
+100.0mV DC  +199.9  100pV 
±1.000V  DC  71.999  1mV 
+10.000V DC  +19.99  10mV 
+100.0V  DC  +199.9  100mV 
71000.V DC  -71-1000.  1V 

Input Impedance: 10 megohms, all 
ranges 
Maximum Voltage: +1000V, all ranges 
Accuracy': +0.1% input +1 1.s.d.•• 

AC VOLTS 
Full-Scale 

Range  Overrange Resolution 
100.0mV AC  199.9  100 0 
1.000V  AC  1.999  ImV 
10.00V  AC  19.99  10mV 
100.0V  AC  199.9  100mV 
1000.V  AC*  500.  1V 

• Maximum Input Voltage (sinewave 
RMS): 30Hz to 10kHz: 500V 
Above 10kHz: Decreases linearly to 200V 
at 50kHz 
Input Impedance: 10 Megohms in parallel 
with 75pF or less 
Sensing and Calibration: Average sensing, 
calibrated in RMS of sinewave 

Accuracy: 30Hz: +1% input +5 I.s.d. 
50Hz fb- 500Hz: + % input 
+2 I.s.d. 
5kHz: +1.0% input +2 I.s.d. 
50kHz:+3.0°A, input +2 I.s.d. 
specs continued next page 

Fig. 2—Data Precision's Model 175 Portable DMM. For more details about this test instrument circle 149 on the Reader Service Card in this issue. 

46 / ELECTRONIC TECHNICIAN/DEALER, SEPTEMBER 1976 



STACK UP PROFITS WITH THESE NEW 
HEATH AUDIO SERVICE INSTRUMENTS! 

NEW! 
ONLY 

$2500° 
Factory tested 
and calibrated. 

An IM distortion analyzer that's designed for professional audio servicing. The 
lowest range, 0-0.1% (readable to 0.01%) with 5% full scale accuracy gives you 
all the readability and accuracy you need for testing the most modern audio 
equipment. 

Conformance to both SMPTE and IEEE standards is insured by use of internal 
60 Hz and 7 kHz oscillator outputs. Rear panel jacks allow use of external gen-
erators for other standards. Built-in AC voltmeter with a dB scale adds even 
more convenience to the unit. Universal five-way binding posts let you use the 
analyzer with virtually all associated equipment — without special cables or 
adapters. 

Features, range and accuracy at an incredibly low cost. The Heath/Schlumberger 
SM-5248 Intermodulation Distortion Analyzer shows you the way to put audio 
service profit on your service bench. 

Factory tested and calibrated  Only $250.00 

NEW! 
ONLY 

$330°° 
Factory tested 
and calibrated. 

A harmonic distortion analyzer with auto-null for less than $1000! Simply "rough-
tune" the analyzer and flip the AUTO mode switch. The analyzer automatically 
balances, eliminating the need for delicate and time consuming fine-tune ad-
justments. Service dollars move off your bench in less time. 

Harmonic distortion measurements as low as 0.03% can be made on the 0-0.3% 
range over a frequency range of 5 Hz to 100 kHz allowing you to check and 
service amplifiers and receivers claiming the finest specifications. Residual 
distortion is less than 0.03% and the meter is accurate to within 5% of full 
scale over five ranges. A built-in AC Voltmeter with full scale ranges from 1 mV 
to 300 VAC makes your THD measurements move even faster. 

A perfect companion instrument to the SM-5248, the Heath/Schlumberger SM-
5258 is a superb quality, low-cost addition to your audio service bench! 

Factory tested and calibrated  Only $330.00 

Order your 
profit makers now! I 
For exactly the range, accu-
racy, versatility and depend-
ability you need to make your 
audio service profits grow, 
order all three suberb Heath/ 
Schlumberger audio service in-
struments today! 

Heath Co., Dept. 24-21 
Benton Harbor, MI 49022 

HEATH 

AC vni_TenETrp 

IMF 

NEW! 
ONLY 
930 00 
Factory tested 
and calibrated. 

The superb Heath/Schlumberger SM-5238 AC Volt-
meter is the first to offer both a 3-decade linear dB 
scale and linear voltage scales. Not the familiar log 
function scales found on other voltmeters. Easier 
measurements mean less time and more profit. 

Twelve voltage ranges, from 0-1 mV to 0-300 VAC, with 
an accuracy of 4% of full scale, provide all the meter 
capability you'll ever require. dB measurements can 
be made from —70 to +40 dB over twelve ranges in 
10 dB increments with an accuracy of ±-0.5 dB. The 
measurable frequency range is 10 Hz to 1 MHz ±-1 
dB. This is the AC Voltmeter for your service bench. 

If you ever have had to measure low level signals, 
such as ripple or noise in a power supply, the SM-
5238 now gives you the scale legibility you want from 
a meter. 

Rear panel amplifier output and DC outputs propor-
tional to meter reading for direct recorder connection 
enhance the unit's versatility. Now is the time to add 
the SM-5238 to your service equipment inventory. 

Factory tested and calibrated  Only $130.00 

= M M. MI MO  NM  11 

Heath Company, Dept. 24-21 
Benton Harbor, Michigan 49022 

Gentlemen, please send me: 
SM-5248 IMD Analyzer at $250.00 (add $2.75 for shipping and handling) 
SM-5258 THD Analyzer at $330.00 (add $3.00 for shipping and handling) 

LII SM-5238 AC Voltmeter at $130.00 (add $1.75 for shipping and handling) 
Michigan residents add 4% sales tax. 

I enclose a 0 check 0 money order for $ 

fl BankAmericard Acct. No.   

El Master Charge Acct. No   

If Master Charge, Include Code No.   

Signature: X   

Name: (please print) 

Address   

City  State  Zip   

; or, charge to my: 

Exp Date 

Exp Date 

7E-337  Prices and specifications subject to change without notice. 

& M EIN MN = I EN MI  N MI I = MI  M MI  - - MI 
...for more details circle 114 on Reader Service Card 
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TEST INSTR. RPT. 

FREE CATALOG 

APPLIANCE 
REPAIR 
BOOKS 

Written in easy-to-understand language by 
experts in the service field with illustrations 

and diagrams! Acclaimed by instructors 
and professionals alike! How to diagnose 
and repair refrigerators, air conditioners, 
washers, dryers, ranges, dishwashers, vacu-
um cleaners, motors, water heaters, coffee-
makers, hair dryers, food mixers, can open-
ers, steam irons, floor polishers, lawn care 

appliances, electric knives, electric and dig-
ital clocks, fans and many others. Also, 
fundamentals of solid state, setting up a 
shop, using test equipment and a lot more. 
Only $2.65 to $4.90 each. 

SENO FOR fRff 
Of-SCR/PT/YE PA/Cf 1/S1 

C & N, Dept. ET 
5841 W. Montrose Avenue 
Chicago, Illinois 60634  
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cuit voltage is 2.5 volts 
• Once-a-year recalibration-

The Model 175 is designed to pro-
vide specified accuracies for at 
least a 12-month interval between 
recalibrations. In addition, each 
unit is shipped with an indi-
vidualized test report of the initial 
calibration results on that particu-
lar instrument, certifying that it 
has been calibrated to standards 
established by the National 
Bureau of Standards (NBS). (Pro-
cedures for recalibration are de-
tailed in the manual supplied with 
each unit.) 
Accessories included in the $189 

price tag of the Model 175 are: the 
battery recharger/line cord unit, 
the battery module, a set of test 
leads, two alligator clips, a vinyl 
carrying case and a spare fuse. 
Among the optional accessories 
available for use with the Model 
175 are: A 40KVDC high-voltage 
probe ($45), a bench stand ($25), a 
rack mount ($45) and a leather 
carrying case ($19.50). • 

CUTTERS WITH THE 
DURABLE CUTTING 
EDGE.  '00000 

1)"1.7 411.  When you're looking for a 
good value in cutters and pliers, 
ook to Hunter. Our Duradium 

cutters are forged of Vanadium 
Tool Steel for a longer cutting 

life. Working surfaces selectively 
hardened for 1000's of wear-free cuts. 

Free Catalog of our cutters and  le 
other hand tools, write to Hunter 
Tools, 9674 Telstar Ave., El Monte,  H t Too! un er  s 
Ca. 91731. From the Group Called Marshall 

DC Current (No external shunts required) 
Full-Scale 

Range  Overrange  Resolution 
+100.0pA  +199.9µA  0.1 0 
+1.000mA  +1.999mA  1µA 
+10.00mA  +19.99mA  100 
+100.0mA  +199.9mA  100pA 
+ 1000.mA  + 1999 .mA  1mA 

Maximum Current: Series 2A fuse (250V) 
Nominal Full-Scale Voltage across Shunts: 
100mV 
Accuracy: +0.3% input +1 I.s.d. 

AC Current (No external shunts required) 
Full-Scale 

Range  Overrange Resolution 
100.0 0  199.9 0  0.1 0 
1.000mA  1.999mA  1µA 
10.00mA  19.99mA  10pA 
100.0mA  199.9mA  100 0 
1000.mA  1999.mA  1mA 

Maximum Current: Series 2A fuse (250V) 
Nominal Full Scale Voltage across Shunts: 
100mV RMS 
Accuracy: 30Hz: +1.5% input +5 I.s.d. 

50Hz to 10kHz: +0.75% input 
+2 s.d. 
at 50kHz: +3.0% input +2 
I.s.d. (+5% on 100 0 range) 

RESISTANCE (HI & LO Excitation) 
Full-Scale  Nominal 

4' 4 C., 
4  . 42  g, 4 

47 46 

100.00  199.90 100m0  1mA/1mA 
1.000k 0  1.999k0  10  1mA/200pA 

10.00k0  19.99k0  100 200pA/20pA 
100.0k0  199.9k 0  100 0  20µA/2pA 

1000.k0  1999.k0  1k0  2pA/200nA 
10.00M0  19.99M0  10k0  200nA/20nA 

(*Values show HI/L0 test excitation.) 

ACCURACY: 
100.00: 
+0.2%  input +2 I.s.d. 
+0.1%  input +1 I.s.d. 

1.000k0 to 100.0k0: 
A.0.1%  input _±.1 s.d. 
+0.2%  input +2 I.s.d. 

1000.k0: 
+0.1%  input +1 I.s.d. 
+0.3%  input +2 I.s.d. 

10.00MO: 
+0.2%  input ±1 I.s.d. 

+1.0%  input +2 I.s.d. 

+ 100m0  (HI) 

+ 100m0 (LO) 

(HI) 

(LO) 

(HI) 

(LO) 

(HI) 

(LO) 

Maximum Open-Circuit Voltage: 2.5V (HI), 
300mV (LO) 
Maximum Input Voltage: 250 Volts RMS 
AC or DC 
*All accuracy specs apply for 1 year cali-
bration period and 23°C +5°C 
"Abbreviation "I.s.d." means "last sig-
nificant digit" 
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NE W PRODUCTS 

Descriptions and specifications of the products in-

cluded in this department are provided by the man-

ufacturers For additional information, cii cle the cor-

responding numbers on the Reader Service Card in 

this issue. 

CB CASES 143 

A new line of lightweight, molded 
cases for CB equipment and acces-
sories is being introduced by Platt 
Luggage. The new cases are molded of 

high density polyethylene with a dou-
ble wall. The interior is of shock ab-
sorbent polyfoam. Two sizes are avail-
able and all feature a 5 year guaran-
tee. Retails at $14.95 and $19.95. 

INVISIBLE MARKING FOR 
EQUIPMENT 

ment agencies. The marking kit is 
available for $2.95 at many statio-
nery, department and other stores. 

CB CONNECTOR CRIMPER  145 

A new crimping tool designed for 
rapid, on-site attachment of a PL-259 
connector with any standard antenna 
cable has been introduced by Gold 
Line. The new PL-259 Crimper gener-
ates high torque that compresses the 
connector to the cable in a tight, 
solder-free attachment that the man-
ufacturer claims will withstand 40 lbs. 
or more of hanging weight. A standard 
nut driver or small hand wrench is 
used to open and close the Crimper's 
control bolts. The new tool is for use 
with RG-58U or RG-8U cables. 
Quarter-inch cables need UG-175 
adapters for standard PL-259 use. 
Comes in kit form with filler pins to 
allow for tight crimping around the 
cable's center wire. Retails for less 
than $5. 

144  AUTOMOTIVE CIRCUIT TESTER  146 

A new theft-deterrent marking sys-
tem for CB radios and other electronic 
equipment is being introduced by the 
Sanford Corporation. It consists of a 
pen-type marker that applies invisible 
ink to the equipment, a crime-
deterring emblem that warns that the 
property has been invisibly protected, 
and a procedural guide on how to use 
the system. In case of theft, the invisi-
ble marking identifies the owner when 
the item is placed under long-wave 
ultra-violet light, available at most 
police stations and other law enforce-

Automotive coils, condensors, ca-
bles, spark plugs, fuses, regulators, al-
ternators, and batteries can now be 
tested in-circuit without worry about 
contacting hot leads and wires with a 
new automotive circuit tester from 
LEL Inc. The new troubleshooting de-

vice, called Serviset Model  is 
portable, self contained, and features a 
built-in spot light. Voltage ranges are 
1.5 to 1.9 VDC and 60 to 120 VAC.  • TE-338 
Resistance ranges are 0 to 2000 ohms  Mmilim mimo m m m m m m miall 
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SHIRT-POCKET 
PROFIT! 

Factory assembled & calibrated 

The Heath SG-5240 color alignment 
generator. A truly portable genera-
tor that takes your prime Color TV 
service tool out of your shop and 
on to the job in your shirt pocket. 

Crystal controlled carrier oscilla-
tor and sixteen test and alignment 
patterns will give you all the sta-
bility and display versatility you are 
ever likely to need. 

Portability, stability and versatility 
from the world's largest manufac-
turer of superior-quality, low-cost 
electronic kits. 

Heath/Schlumberger SG-5240 fac-
tory tested and calibrated 
  only $85.00 

ORDER TODAY! 

HEATH 

Schlumberger 

Send me 
0 Heath., Schlumberger SG-5240 color align-
ment generator. Factory assembled, tested 
and calibrated. $85.00 (+ .95 shipping and 
handling) 

My 0 check  money order for $   
enclosed. Michigan residents add 4% sales tax. 

Heath Company, Dept. 24-214 
Benton Harbor, Michigan 49022 

= M EM 
Heath Company, Dept. 24-214 
Benton Harbor, Michigan 49022 1 

I want to put profits in my shirt pocket. 

I Name   

IAddress   

City   

IState   Zip   
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voltage protected, and resistance sub-
stitution 500 K and 600K ohms. It re-
tails at $24.98. 

CB REPLACEMENT 
SEMICONDUCTOR KIT  150 

A new replacement semiconductor 
kit designed to meet CB radio service 
requirements has been introduced by 
Raytheon. The kit is packed in a 24-
drawer cabinet and includes 34 differ-
ent "RE" semiconductor types that are 
direct electrical and mechanical re-
placements for the 474 part numbers 
most used in CB equipment. The kit 
includes the latest CB replacement 
guide. Available now from Raytheon 
distributors for $76. 

POWER SURGE ARRESTER  151 

Electronic and electro-mechanical 
equipment can be protected from 
damage caused by power line voltage 
surges resulting from lightning, line 
disruptions and other causes by a new 

FREE ALARM CATALOG 
Huge selection of burglar F. fire sys-
tems. supplies Motion detectors. in-
frared beams: controls, door switches. 
bells, sirens 500 items. 99 pp packed 
with technical details. notes. 

(Outside U S., send $I 00 ) 

4a mountain west alarm 
4215 n. 16th St., phoenix, az. 85016 
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surge arrester introduced by Wil-
tronics. To operate, a grounded male 
plug on the new device is inserted into 
a standard wall outlet and the equip-
ment to be protected is plugged into 
one of three female outlets on the de-
vice. The arrester is rated at surge 
currents up to 20,000 amperes 

1, k 

• Ali 

I  AO 

4111 

SOUND SYSTEM MIXER  152 

A new add-on accessory microphone 
mixer that can add up to six additional 
low impedance, balanced microphone 
inputs to a sound system has been in-
troduced by Shure Brothers, Inc. 
Named the Model M677, the new unit 
is designed as a "slave" mixer for such 
Shure products as the M67 and M68 
series microphone mixers, the SE30 
gated compressor/mixer, the M610 
feedback controller and the M63 audio 
master. The new mixer can be powered 

4110•440111 

-   

either from the nominal 28 to 30 VDC 
output of the attached master mixer or 
from a battery power supply. Net price 
is $181.20. 

SPLIT SCREEN SECURITY SYSTEM 153 

Video images from two cameras can 
be viewed simultaneously on a single 
monitor screen in a vertical or hori-
zontal split with a new video surveil-

Two ways of 
taking a closer look 

• 15 MHz @ 2mV 

• Alt-chop select at all 

speeds 

• Automatic DC balancing 
and drift control 

• X-Y operation 

• Complete triggering 
facilities incl. TV 

• Lightweight 
Approx. 4 kg. 

(9 lbs.) 

Compared to similarly priced instruments, these two new Philips 
oscilloscopes give you better viewing value than ever before. 

For further information, use our toll free Hot Line number 
800 645-3043. N.Y.S. residents, call (516) 921-8880 collect, or 
contact Philips Test & Measuring Instruments, Inc. 

In the United States:  in Canada: 
400 Crossways Park Drive  6 Leswyn Road 
Woodbury. N.V. 11797  Toronto. Ontario Canada st/,  I K 2 
Tel: (5161 921 4660  Tel: (416) 711947411 

PHILIPS 

*HAND TOOLS 

*KITS *SPECIALS 

I iT 

1 4,1430,1  

i It  

Send for our free 
general catalog. 

*A vast assortment of tools 
lover 10,000 items) 

*Available for immediate delivery 
*Conventional and unusual tools 

*Tooling done to your specifications 
*Standard tool kit line covers a wide range of 
in-plant and field situations 

*Customizing our specialty 

TECHNI TOOL INC. 
Apollo Road, Plymouth Meeting, Pa. 19462 
(215)825-4990  Toll free 800-523-7798 

For further Into, circle No. 125 For demonstration circle No. 126 
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Slide antenna from box 

Raise top radiator ' 

Attach static wires 

Tighten collar coupler, 
securing top radiator 

Break 
the time 
barrier! 
Channel Master's Golden Hawk 
assembles in less than 60 seconds... 
When it comes to omni-directional base 
station antennas  specify Golden Hawk 
from Channel Master! It's the fastest 
assembling antenna in its class. Sixty 
seconds from package to completely 
assembled antenna. And it's ready to go up. 

Speed and power... Golden Hawk's 
winning Combination! 
Pop Golden Hawk from its package....screw 
in a few parts....then open like an umbrella 
and it's ready for mounting. Fast and 
easy.. ..a perfect assembly every time. But 
that's just part of Golden Hawk's great 
features: 5 dB gain over ground plane, 1.2:1 
max. SWR, unlimited wattage capacity, tough 
gold EPC weather protective coating, made 
of quality aircraft aluminum with a heavy-
stress aluminum support/terminal block, 
hurricane tested for durability and 
strength. All in a compact 16 ft. high 
center fed 1/2 wave dipole. 

Golden Hawk from Channel Master.... 
designed for the professional 
installer, made for the 
serious CBer. 

Channel 
Master 
DIVISION OF AVNET, INC. 
ETD976, ELLENVILLE, N.Y. 12428 

Open like an umbrella....secure ground radials....fully extend bottom radials and tighten  attach coaxial, slip onto mast and up she goes! 
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RUBBER 
DUCKY 
POPULAR CB 
WHIP ANTENNA 
FITS MOST 
PORTABLE CB UNITS 
AND 
WALKIE-TALKIES... 

27 MHz 
Quality made to exact 
CB specifications. 
Unbreakable. 
Flexible. 
Continuously loaded. 
Insulated  with  vinyl 
coating. 
Clamps easily with one 
set screw to existing 
antenna. 
Model CBRD-1... 
Skin-Packed on.a 
Colorful Peg-Hang Card. 
One of the many 
important Quality CB 
Accessories from RMS... 
Write  for  Catalog 

I 
r I RMS ELECTRONICS, INC. 
'1  1 5B0roAnx  Y nti 

N.Y., 10462 
I _  Tel (212) 892-6700 
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lance system introduced by Crest Elec-
tronics. The system also allows for a 
corner insert or a complete wipe of 
either camera. Called the Model 
SS707, it is completely self contained 
with no extra black boxes required. It 
includes two random interlace 
cameras and a nine inch monitor with 
a loop through system that allows for 
larger screen monitoring. Retails for 
$1250. 

COAX ANTENNA SWITCH  154 

A quick change-over from single to 
duals, or other CB antenna arrange-
ments, can be now accomplished with 
a new coax antenna switch being in-
troduced by the Breaker Corporation. 
The switch features a single SO-239 
transceiver input connector and is 
switchable to either of two SO-239 an-

Incredi 
counter! 
Incomparable price? 
A 500mHz (6- Digit) FREQUENCY 
COUNTER for under 40 cents per mHz! 
Figure it out. It adds up to unheard-of 
savings! With guaranteed quality to 
match and exceed overpriced brands. 
Let us prove it to you now! 

16995  
$199.95 assembled 

(6-DIGIT/500mHz KIT) 
FREQUENCY COUNTER 

INN 
R 

Perfect for: CBers, Hams, Service Techs, & Experimenters! 
• HAM, B. 8. COMMERCIAL BANDS • WIRED & TESTED AVAILABLE • 100HZ READOUT • 6 DIGITS 

• CRYSTAL TIME-BASE •1Hz OPTIONAL • MASTER CHG  B AMERICARD OK • ADD $2 SHIPPING 

lillufco Incredible counters starling at $45 95 are also available' 

All counters can be factory wired and tested Write or call today' 

Box 357, Dept. 63, Provo, UT 84601 (801) 375-8566 

tenna cable connectors. Designed for 
either mobile and base station usage, 
the Model 13-200 switch is said to 
eliminate tedious changes in trans-
mission line connection and concern 
over proper impedance matching. 
Lists for $7.95. 

CB BASE STATION TRANSCEIVER 155 

A new compact base station CB 
transceiver that features fail-safe cir-
cuitry is now available from SBE. The 
SBE-30CB "Trinidad II" can operate 
on either 117 VAC or 12 VDC and thus 
can be switched instantly from base 
station operation to a mobile applica-

tion. The "fail-safe" circuitry automat-
ically switches the unit from VAC to 
battery operation in the event of a 
power failure. The new unit is less 
than ten inches wide, five inches high 
and nine inches deep, and offers 
synthesized frequency control of all 23 
CB channels. It has a tilt-up control 
panel, back-lighted channel identifi-
cation numbers and an illuminated 
dual-purpose meter that indicates 
both power output and incoming sig-
nal strength. 

ELECTRONIC FM/STEREO 
ANTENNA  156 

A new miniature FM antenna that 
helps receive clearer FM audio, better 
FM stereo separation, higher signal-
to-noise ration, and less distortion and 
interference has been introduced by 
JFD Electronics Corporation. The 
FM500 antenna utilizes an omni-
directional condensed dipole element 
for better reception from all directions. 
Its balanced output is fed directly into 
a solid state RF amplifier that pro-
vides 8 dB average gain over a stan-
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dard reference folded dipole—plus a 
noise figure of less than 4 dB. Includes 
antenna, power supply, 10-ft. coaxial 
cable and mounting hardware. It lists 
for $51.95. 

BURGLAR ALARM CABLE 157 

A Ile W M O-conductor cable for burg-
lar, fire, smoke detection and other 
alarm systems is being introduced by 
theBelden Corporation. The new cable 
features solid copper conductors for 
rigidity and a tough, abrasion-
resistant 105 C vinyl plastic insula-
tion that is color-coded for easy iden-
tification. Conductors are 19 ga. cop-
per with one tinned for termination 
identification. Insulation wall thick-
ness is 30 mils. It is UL-listed under 
both "Low Energy Circuit Cable- and 
"Limited Energy Inside Wiring- clas-
sifications. 

MODULES 
continued from page 43 

ter than that of the original fac-
tory module. 
Every module to be remanufac-

tured by RCA goes through the fol-
lowing processes: 
1) Each module is inspected 

for physical damage, appearance, 
correct parts, copper pattern sta-
bility, damaged contacts, resin 
joints, cold solder joints, and 
shorts. Any modules that cannot 
pass this initial inspection and 
which cannot be corrected to like-
new status are scrapped. 
2) Specific design updates in-

volving replacements of parts are 
then made to bring the module up 
to latest specifications for perfor-
mance and reliability. 
3) Each module is checked for 

critical lead dress and brought to 
specifications. 
4) Each module is subjected to 

environmental testing (hot test 
and cold test) simulating extreme 
conditions of temperature. This 
important test minimizes the pos-
sibilities of intermittent perfor-
mance and technician callbacks 

NATION- WIDE 
TUBE & TRANSISTOR CO. 

163  6AU6  6EM7  106V8 
1R5  6AW8  U  6F117  12AE10 
1X2  6AX4  6FV8  12AT7 
2CY5  6BAll  6GF7  12AU7 
3A3  6BL7  661484 12AV6 

6HA5  12BH7 
6HS8  12806 
6J6A  12L6 
6JC6  13DR7 

3AU6  6BN6  6GJ7  124%7 
3BU8  6805  I t  6GW8  128E6 
3CB6  6BQ7 
3064  6BU8 
3GK5  6BZ6 
4E47  6C4 

4EH7  6CB6  6K11  13GF7 
54M8  6CD6  TUBE  6KT8  15KY8 
5418  6CG7  SALE  6LE8  17JZ8 
56.17  6CG8  6LM8  21LR8 
5U4GB 6CJ3  6SL7  24LQ6 
6AB4  6CM7  6SN7  33GY7 
6AC7  6CU8  6X8  35W4 
6AF4  6DQ6  6Z10  5005 
6465  6016  8AW8  50L6 
6AL5  6DW4  8F07  117Z3 
6458  6EJ7  8LT8 

BUY ONE TUBE FOR 650 
GET THE SECOND TUBE FOR 10 

(Same Type of Tube) 

ORDER FROM THIS LIST NO W 
All above listed tubes individually boxed, 
branded,  code dated and guaranteed to 
meet manufacturer's standards for 1 year. 
MINIMUM ORDER $10.50. If your order is 
less than $10.50 send an additional $1 for 
handling. Send 25% for COD. All orders 
shipped UPS —FOB Union, N.J. 

Send for free complete tube list and brochure 
on our Solid State and Tuner Repair Services. 
(Some of Above Listed Tubes May Be Used 

or Seconds) 

NATION- WIDE 
TUBE & TRANSISTOR CO. 
1275 Stuyvesant Ave., Union. N.J. 07083 
Te  201  688-1414  Dept. ET-9 
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Make working on CB's easier 
with the CommLine from Hickok. 

a. 

b. e. 

a) Model 217 Semiconductor Analyzer. $169 

b) Model 385 Autoranging 500 MHz Frequency Counter. $499 

C) Model 244 Mobil/Comm Power Supply. $125 

d) Model 334 Digital Multimeter. $234 

e) Model 388X Pro CB In-Line Tester. $475 

0 Model 256 CB / RF Signal Generator. $199 

g) Model 270 Function Generator. $189 

h) Model CL-1 CommLine Rack Cabinet. $35 

HI C K O K  

Comm I. 
Line 

To put together exactly the CommLine 
CB Service Center you need, 
see your Hickok distributor. 

HIC KO K 
h the value innovator 

INSTRU MENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRU MENT CO 
10514 Dupont Avenue • Cleveland, Ohio 44108 
(216) 541-8060  •  TVVX 810-421-8286 
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T & T VALUE SALE 
I FAMOUS MAKE NEW JOBBER-BOXED TUBES 

80% Off LIST 

o 1V2  for $3.20  0 6HQ5  for $6.75 
O 2AV2  for $4.20  0 CIFIV5  for 11.80 
0 9A3  for $5.35  0 6JC6  for $5.95 
o 3AT2  for $5.20  J0JE6  for 11.15 
30K5o  for $5.15  0 8J86  for $9.90 

0 3H A5  for $5.10  0 6JU8  for 55.90 
o 3HM5  for $5.10  0 8K A8  for $6.50 
Li 5GH8  for $6.25  j 6KE8  for $8.15 
0 6BK4  for $9.95  j 6KT8  for $7.25 
0 6003  for $5.25  0 6K Z8  for $5.25 
o 6CJ3  for $5.00  j 6LB6  for 10.75 
60 W4  for $5.00  j EILIO6  for 11.15 

o 6EA8  for $5.25  L] 8FQ7  for 54.05 
6EH7  for $5.10  0 12BY7  for 57.00 

0 6EJ7  for $4.75  Li 120N7  for 57.40 
6FQ7  for $4.05  0 17JZ8  for 54.75 

0 130F7  for $7.05  0 23Z9  for $6.35 
80H8  for $4.20  330Y7  for $8.05 

0 613J7  for $3.70  36MC6  for 11.40 
0 W WI  for $5.65  D 38HE7  for $9.75 
0 6HA5  for $5.10  L138HK7  for$9.55 
WRITE IN UNADVERTISED TUBES AT 
80 % OFF LIST. ALL PREPAID ORDERS 
OF 100 TUBES OR MORE IN SLEEVES 
ONLY. TAKE 80 % & 10 0/0 OFF LIST 

▪ 'SPECIAL 100 60148 tubes  $69.00 
200 60H8 tubes  $118.00' 

SYLVANIA TUBES - NEW FACTORY BOXED 
708 & 108 Off LIST ON ENTIRE LINE 

IN SLEEVES ONLY 
Li 3A3  5 for $7.22  U 6LQ6  5 for 15.05 
Li EIBK4 6 for 13.43  j 6LR6 5 for 13.84 
Li 6CJ3  5 for $6.75  0 17JZ8 5 for $6.41 
O 6FQ7 5 for $5.47  0 21LU8 5 for $8.37 
0 OOHS 5 for $5.67  U 23Z9  6 for $8.57 
Li 6HA5 5 for $6.89  0 35LR65 for 13.84 
Li 6LB6 5 for 14.51  j 42K N65 for 12.36 
L. 'SPECIAL -100 6GH8 tubes  $105.00' 

TRANSISTORS EQUIVALENT UP TO 901 OFF LIST 
ECG 
108 
108 
152 
155 
196 
185 
196 
157 
159 
165 

1234  0 3018  10 for $3.38 
.0 3039  10 for $3.30 
0 3041  10 for $6.30 
0 3052  10 for $5.85 
El 3054  10 for $6.75 
0 3083  10 for $6.30 

H3084  10 for $4.50 
3103  10 for $4.50 

0 3114  10 for $3.60 
U  10 for 15.00 
Li 3124 
O 3132 10 for  3.90 L Hey 707 

10 for 13.15 

j Hey 740  10 for 5.00 

ICS ZENITH EQUIVALENT 
0 221-34  5 for 55.00  ' 221-48  5 for $5.00 
0 221-42  5 for 55.00  , 221-62  5 for $5.00 
0 221-45  5 for $5.00  221-65  5 for $5.00 
0221-46  5 for $5.00  . 221-79  6 for $5.00 

ALL ZENITH & RCA MODULES - 50% OFF LIST 

YOKES 
O Y130  12 Y94  0 Y105 
Li 95-277B  as. 55.95  6 for $25.00 
Li DY92C 0 Y162 Y132 0 Y137 Li Y122 
0 Y147  Syl.-51-29978-1 

ea. $12.95  5 for $50.00 

DIODES, RECTIFIERS EQUIVALENT 
RCA Damper Diode Equiv. to: 

0 RCA 120818 $1.00 0 RCA 135932 $2.00 
O 6500 PIV Color Focus Rect.  10 for $5.00 
O 2.5 Amp 1000 PIV IR-170  100 for $8.95 

AUDIO- CARTRIDGES-NEEDLES - SPEAKERS REPL 
• 4444  0 N75  0 N77 
0 N91  0 V15  ea. $2.95  10 for $25.00 
Li N3-7D Needle  10 for $10.00 
0 Astatic Cart. 142  8 for $10.00 
0 Tetrad Assorted  5 for $10.00 
GE 650 Cart.  0 GE 660  3 for  $10.00 

DI EV5015  0 EV26  6 for $10.00 

ANTENNAS 
O 72 ohm to 900 ohm Matching 

Transformer  10 for $5.96 
0 100 ft. Coax Cable incl. "F" Conn. 54.95 

GENERAL 
O 4 Asst. Tuners New 
0 4 Asst. New Color Tuners  $15.00 $25.00 
O 20 Asst. Belts ( Dealer Price Net   

$70.00) Your Cost  $$275..000 
0 Zen. Color Tuners  4 for  0 
25 ft. Stereo Extension Cord  10 for $14.95 

0 60 minute Irish cassette tapes 12 for $6.00 
0 90 minute Noreico type boxed 10 for $10.00 
L 84 minute Irish 8-track tape  6 for $6.00 
0 84 minute Shamrock 8-track tape 7 for $8.00 H40 minute Shamrock 8-track tape 7 for  $5.00 
5 5 7 Speaker Kit  $2.95 

O 6 x 9 Kits  ea. $3.95 
O $300. Surprise Package for  $10.00 

CB HARDWARE 
0 3 ft. RG58U Cable 2PL259  79c 
0 2 ft. RG58U Cable PL269 Spade Lugs $1.49 
Li CB Noise Eliminator Kit  $1.00 

Dist. for B & K Test Equipment 
Letters of credit & all checks placed on deposit 
with Manufacturers Hanover Trust Bank. N.Y.C. 
5100 Minimum with Master Charge. $60 Mini-
mum on all other orders. F.O.B. Brooklyn, N.Y. 
Catalogs. $2 Refundable Upon Your Order. 
C.O.D.'s 50 % DEPOSIT -CASH ONLY 
SEND CHECK OR MONEY ORDERS TO: 

& T SALES CO) 

4802 AVENUE K 
BROOKLYN, N. Y. 11234 
Phone: 1212/ 241-5940 
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after the module is installed in the 
customer's set. 
5) Each module is subjected to 

a vibration test to simulate the 
rigors of shipping and to uncover 
intermittents. 
6) Alignment (where applica-

ble) is made on each module in ac-
cordance with current specif-
ications to insure the best perfor-
mance. Included are all IF and 
chroma sweep alignment and 
calibration adjustments, and set-
ting of all circuit board pots and 
adjustments. 
7) After inspection, test, repair, 

and alignment, the Quality Con-
trol Engineering department ran-
dom samples each production lot. 
8) If any of these random sam-

ples do not pass quality control 
tests, the entire module lot is re-
jected and rerun through the com-
plete remanufacturing cycle. 
9) Each module has date-code 

labels applied. 
10) All modules then are indi-

vidually packaged in RCA boxes 
and identified with their part 
number and place of original 
manufacture, and labeled as "re-
manufactured". They are then 
placed into RCA's inventory of 
exact replacement parts, where 
they carry the same warranty as 
all other replacement parts. 
RCA emphasizes that these are 

much more than reconditioned 
modules. The amount of remanu-
facturing on a particular module 
varies with the number of 
technological changes that have 
occurred. This is best illustrated 
by citing two examples: 
1) One module, a Pix/IF/AFT 

unit used in XL-100 sets, under-
goes 20 circuit and component im-
provements. 
2) Another module, a Video/ 

Sync unit, receives seven im-
provements. 
RCA spokesmen say, "We be-

lieve our Module Remanufactur-
ing program is the most reliable 
answer to the long-range need for 
quality replacement modules at 
reasonable prices."M 

PINCHUSHIONING 
continued from page 41 
jumper-wire method should not be 
used when the main element of the 
correction circuit is in parallel 
with the yoke or the flyback trans-
former. If a short is placed across 
an element which is in parallel 

AMAZING OFFER 
RADIO/TV SERVICE DATA 
Your best, complete source 

for all  needed early  Radio 
and TV diagrams and helpful 
servicing  data  from  1970 
back.  Old  prices;  amazing 
values. Only $4 per giant vol-
ume.  Cover  all  important 
makes and models. Use this 
ad as your no-risk order form. 

NO-RISK ORDER COUPON - - ---

TELEVISION SERVICE MANUALS 
Supreme TV manuals are still best for 

faster, easier TV repairs. Accurate factory 
data at bargain prices. Complete circuits, 
all needed align ment facts, printed circuit 
views, waveforms, voltages, and double-page 
schematics. Only $4 per large annual man-
ual. Check volumes  wanted,  send ad as 
your order. Your price only $4, each volume. 

1970 Color,  0 1969 Color TV Manuals, 
1969 B- W,  0 1968 B- W TV Manuals 
1966 TV, 9 2 ..ate 1965,  0 Early 1965. 
1964 TV.  1963,  0 1962,  0 1960, 
1959 TV,  1958 TV,  0 1957 TV. 
3 early TV manuals of 1950's, only $9.95 

RADIO DIAGRAM MANUALS 
These low-priced radio manuals simplify 

repairs. Cover everything you may need 
from  1969  radios  to oldtimers; all type 
radios, stereos, transistor portables.  FM-
A M. and auto sets. Large schematics, all 
needed align ment facts, printed boards, volt-
age data, dial stringing. Volumes are big, 
81/2 x 11", most have 192 pages. Only $4 each. 

1967-69 Combined Radio Volume.  1966, 
1965,  1964, g 1963,  1962,  1961. 
1960,  1959,  1958,  1956,  1954. 
1953,  1952,  1951,  1950, at $4 ea. 
ntique data, D 1926-36,  1941-42, 87 ea. 

0 Early Auto Repair Manual. $2.50 

SUPREME PUBLICATIONS 
1760 Balsam Road, Highland Park, IL 60035 

Rush TV and Radio manuals checked in 
no-risk order form above. I am enclosing 
full price plus $1 for postage and handling. 
Satisfaction guaranteed. 

Name:   

Address:    

City: Zip: 

TV and FM ANTENNAS 
AND ELECTRONICS 

ANTENNAS 
FIELD-ENGINEERED 

and TESTED 

in your area 
FOR YOUR AREA 

CALL or WRITE: 

ACA, P. 0. Box 865, 

Burlington, IA 52601 

Phone: 319-753-1625 

• 
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with the sweep system, the sweep 
output system will be damaged by 
overloading. 
Troubleshooting an active pin-

cushion modulator is identical to 
troubleshooting any other transis-
tor-equipped amplifier circuit. 
Waveform observation together 
with voltage and resistance mea-
surements should solve most trou-
bles. 
Certain troubles originating in 

the pincushion circuit or related 
sections can be particularly dif-
ficult to isolate. Examples are: 1) 
Vertical white bars or foldover on 
the left side of the raster, which 
can be caused by an open damping 
resistor across the horizontal con-
trolled windings, if one is used; 2) a 
"hook-like" raster distortion at the 
top of the screen, which is caused 
by the magnetic interaction be-
tween the pincushion transformer 
and the horizontal oscillator coil 
and; 3) a cracked pincushion 
transformer frame, which might 
produce high-frequency squeal 
similar to that caused by a loosely 
mounted flyback transformer. 
Fortunately, these "odd" symp-
toms do not occur very often. II 

the 

Money  
I ke:7 * 

Generator% 440.4, 
$299.95  Pat. Pend. 

If you service TV receivers or other video equipment, you owe it to yourself to find 
out more about the ATC-10 GENERAL TELEVISION SERVICER. Far more than 
just a color bar pattern generator, its special features make color servicing faster and 
more precise. X) rite direct for free owner's manual and complete technical specs. 
Available on credit cards, special 30 day trial period. 

CID American Technology Corporation 
225 Main Street, Dept 98, Canon City, Colorado 81212 (303) 275-8991 

. for more details circle 101 on Reader Service Card 

THREE SHIRTS $1000! 
Limit One Offer Per Customer 

WHEN YOU ORDER THEM LETTERED 
TO ADVERTISE YOUR BUSINESS! 
Imagine! Three handsome, long-wearing/short sleeve 
shirts for only 510.00—when all you pay for Is the 
lettering that advertises your business. We make this 
remarkable offer to introduce you to the SALES 

POWER of jackets, cover-  TOLEDO 
ails, shop coats, as well  SUPPLY. Cr 
as shirts LETTERED to tell 
your community WHO you 
are, WHAT you sell and 

LETTERED ADVERTISING 
IMPACT. Write today. 

factory-direct  prices and 

WHERE you are. Our 4- 
color catalog puts It all 
together for you—quality, 

ELIN, 192 Fifth Ave., Rochester, Ind. 46975 
...for more details circle 109 an Reader Service Card 

Write for 
Shirt Offer 
and 

FREE 
CATALOG 

ACID RESISTANT 
PERMANENT PRESS! 

65% DACRON 
35% COTTON 

VIZ 

Solid Value 
Solid Performance 
The All-Solid-State VIZ if Signal Generator 

WR-50C 
$117.00 

Introducing the all-new WR50C, with all the functions 
and proven performance of the famous WR50B, and 
more. 

• Rugged, stable FET amplifier 

• Tuneable from 85 kHz to 40 MHz (fundamental) 

• 455 kHz and 10.7 MHz sweep output 

• Built-in modulation plus crystal oscillation circuit 

VIZTest 
Instruments Group 
of VIZ Mfg. Co. 
335 E. Price St. 
Phila, PA 19144 

6683 

Formerly 

Instruments 
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CLASSIFIED 
RATES: 40‘ per word: 50.$ per word Bold Face 
Type. Add $3.00 if you wish Box Number. Minimum 
$10.00 charge. Classified Display Rate billed 
$43.00 per inch, 1 inch minimum. Remittance must 
accompany order. Mail ad copy to: Roz Markhouse, 
ET/D, 757 3rd Ave., N.Y., N.Y. 10017 

Business Opportunities 

NEED SECOND INCOME? THERE'S 
MONEY IN REJUVENATING PIC-
TURE TUBES. COLOR & B/W. AMAZ-
ING RESULTS. BUILD REJUVENA-
TOR COSTING $200-$450 FROM 
SPARE PARTS AROUND SHOP. DE-
TAILED PLANS & INSTRUCTIONS 
$6.85. DISCOUNT ELECTRONICS; 
BOX 1535, PINELLAS PARK, FL. 
33565.  10/76 

SURPRISE! SURPRISE! Digital Piano 
Tuning Device tunes ALL musical instru-
ments Accurately! Perfectly! Inexpen-
sively! Tuner Construction—Piano Tuning 
Instruction PLAN SET Complete $12.98 
Airmailed Postpaid! Moonlighting quickly 
repays $40 electronics investment!! 
GREEN BANK SCIENTIFIC, Box 
100W, Green Bank, WV 24944.  TF 

HOW & WHERE TO BUY USED TV for 
rebuilding in quantity. Complete informa-
tion and method, $10. ppd. EPS, Box 8736, 
Denver, CO 80201.  TF 

TV Sales and Service in same location 15 
years. Nets over $25,000. Retiring. Includ-
ing truck, equipment, & inventory 25,000. 
A. Bolin, 6361 Balsam Lake, San Diego, CA 
92119.  TF 

TV SHOPS INCREASE YOUR INCOME 
BY UPDATING MATV SYSTEMS WITH 
PATENTED  METHOD.  TRAINING 
AVAILABLE. P.O. BOX 809, BOYNTON 
BEACH, FL 33435.  12/76 

REBUILD PICTURE TUBES: Save 50 to 
75% by rebuilding your own picture tubes. 
You can purchase a plant from us to rebuild 
from one to 50 tubes per day with one week 
of schooling and follow up instructions in 
your plant. Factory Outlet, 951 E. Hudson 
St., Columbus, OH 43211, 614-263-0645.TF 

LEARN BASIC DIGITAL TROUBLE-
SHOOTING by correspondence. Informa-
tion Free. Educational Technologies, Dept. 
ETD, Box 224, Reynoldsburg, Ohio 43068. 

9i76 

ELECTRONICS/AVIONICS  EM-
PLOYMENT OPPORTUNITIES. Re-
port on jobs now open. Details FREE. Avi-
ation Employment Information Service, 
Box 240 Y, Northport, New York 11768. 6/77 

MOVING? BE SURE 
TO LET US KNOW 

YOUR NEW ADDRESS 

Construction Plans 

SURPRISE! Free Catalog! WE SELL 
THE MOST UNUSUAL CONSTRUC-
TION PLANS USING NUMERICAL 
READOUTS!! Digital Plans: Capacitance 
Meter, VOM, Frequency Counter, Oral 
Thermometer, Automobile Tachometer, 
Speedometer, Sobriety Tester. ALSO: Ten 
Band Graphic Equalizer, LED Volume In-
dicator, Human Pluse Tachometer, TV 
Video Ping-Pong Game. PLAN SETS are 
$3.49 each or ALL eleven for only $15.98 
Airmailed Postpaid! GREEN BANK 
SCIENTIFIC, Box 100X, Green Bank, 
W.Va. 24944.  TF 

CONVERT YOUR B & K 465 or 468 
REJUVENATOR to a powerful c.r.t. re-
storer system. Step by step plans with 
pictures $8.00. James Chancellor, 1708 
Edgerly, Albany, Ga. 31707.  9/76 

JAPANESE TRANSISTORS -All Transis-
tors Original Factory Made. Free Catalog. 
West Pacific Electronics, Box 25837, W. 
Los Angeles, CA 90025.  12/76 

For Sale 

TV & RADIO TUBES .36¢ EA!! Send for 
free color parts catalog Your order free if 
not shipped in 24 hours. Cornell Elec-
tronics 4215-17 University San Diego 
California 92105  TF 

send a message... 
...write here. 

1. Number of insertions: (circle)  1 2 3 6 12 
2 Start with (month)   issue (Copy must be in by 1st of month preceding) 
3. Amount enclosed: $   
PAYMENT MUST ACCOMPANY ORDER WE'LL BILL  RATED FIRMS NO AGENCY COMMISSION 

NAME  COMPANY   

STREET   

CITY    STATE    ZiP   

MAIL COPY FOR AD(S) TO ROZ MARKHOUSE, Electronic Technician/Dealer, 757 Third Ave , New York, N Y 10017 

RATES: 40¢ per word; 50¢ per word Bold Face Type. Add $3.00 if you wish Box Number. 
Minimum $10.00 charge. Classified Display Rate billed $43.00 per inch, 1 inch 
minimum. 
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TELEVISION 
PICTURE TUBES 

STOP... 
Don't junk that television set. ASE manufac-
tures the world's roost complete line of tele-
vision picture tubes. No other company offers: 

Over 2200 types of television picture tubes. 
Most types immediate delivery. 
Transportation paid in some areas. 
Tubes for Old or New Models. 
Complete line of both black & white and 
color. 

Full 2-year factory warranty. 
Lowest prices anywhere. 
Finest quality. 

Write today for more information. 

Allied Sales & Engineering, Inc. 
Dept. 41, Pimento, led. 47866 
Telephone 812-495-6555 

We Accept BankAmericard and Master Charge. 

NEW ADJUSTABLE THREE OUTPUT 
REGULATED POWER SUPPLY, plus 900 
parts worth $400.00 list. Solid state CAR-
TRIVISION television recorder electronic 
unit. Schematics, parts cross reference 
HEATHKIT television transistor substitu-
tions. Power CB radios. MICROPROCES-
SORS. $17.95 plus $3.50 S&H. USA. Free 
Brochure. MADISON ELECTRONICS 
COMPANY, INCORPORATED, Box 369, 
D88, Madison, Alabama 35758.  10/76 

ADVERTISING PACKAGE FOR TV 
service shops. Inexpensive eye catching ads 
contain personal message from you-build 
customer confidence. Keeps your name be-
fore the public weekly. PROVEN RE-
SULTS. Thirty ads with instructions 
$19.95. Sample $1.00 refundable. TV TIPS, 
430 South Jefferson, Lebanon, Mo. 65536. 

10-76 

TRANSISTOR TESTER. Convert Tran-
sistor Radio Into In-circuit Transistor 
Tester. Tone Indicates Good Transistor. 
Plans $2.00. SZA Electronic Systems Inc., 
30 Bayberry Lane, Levittown, NY 
11756.  10/76 

BURGLAR ALARM DIALING UNIT au-
tomatically calls police. Easy to program 
and easy to install. Immediate delivery 
$29.95. Free literature. S&S Systems, 
5619-E. St. John, Knasas City, Mo. 64123. 
(816) 483-4612.  9/76 

B & K TEST EQUIPMENT. Model 415 
Sweep/maker Generator (never used). 
Model 1077 TV Analyst (little usage). Best 
offer over $200. on each. Marchand Elec-
tronics, 9903 Waller Road. Tacoma, WA 
98446.  9/76 

LINEAR AMPLIFIER for C.B., 2-meter, 
walkie-talkie. Tiny Solid-State Portable 
Unit produces 100 Watt PEP from Milli-
watts and can be inserted inside existing 
unit. Build for about $20. Send $5.00 for 
plans to: J. Martin Peter, P.O. Box 07071, 
Milwaukee, WI 53207.  1/77 

REPAIR TV TUNERS-High earnings, 
Complete Course Details, 12 Repair Tricks, 
Many Plans, Two Lessons, all for $2. Re-
fundable. Frank Bocek, Box 3236, Ent., 
Redding, CA 96001.  TF 

For Sale. C. B. and 2-way radio sales and 
service. Plus T. V. service. Owner being 
transferred by government. Ideal location 
on busy highway in Florida east coast city. 
Call W. Anderson, 305 254-2469 Evenings. 

9/76 

FOR SALE: Never used picture tube re-
building equipment—complete. $1250.00. 
Lee Cross, 7100 Sunrise Drive, Lanham, 
MD 20801. Telephone 301-459-4109. arrs 

ELECTRONIC 
TECHNICIAN/DEALER 

is not responsible for 

any of the items, 

plans, courses or 

quality of products 

offered through our 

classified section. 

(47k i CiiStICC 

-.4k 11 

INCLUDES 
RETARDED CITIZENS 
National Association for Retarded Citizens 
2709 Ave. E. East, Arlington, Texas 76011 

Area Code: (817) 261-4961 

GO 
DIGITAL, 
GO DANAMETER 
(The New VOM For Today's Needs.) 

• 0.25% Accuracy 
• Full Overload Protection 
• Really Drop-Proof 
• Full One Year Battery Life 

Fl 
Dana Laboratories, Inc. 

2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234 
...tor more details circle 142 on Reader Service Card 
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FREE CATALOG 
WITH ALMOST 
3000 ITEMS 

INCLUDING 
B&K, EICO, RCA. 
FLUKE, SENCORE, 
SIMPSON, HICKOK 
and LEADER 

plus a complete line 
of tubes, tools and 
electronic supplies 
at prices you won't 

believe. 

FORDHAM 
RA010 SUPPLY CO.. INC. 

855R Conklin St . Farmingdale N Y 11735 
Tel 15161 752-0050 

...for more details circle 112 on Reader Service Card 

SEND FOR OUR BIG 

FREE WHOLESALE 
/ CATALOG 
• FOR DEALERS ONLY! 
g We do not sell the consumer! 

• 
• 

• 

Save on 
thousands of audio, 
and electronic parts, 

test equipment and accessories. 

IEC  MULLARD 

88c 
MINIMUM 10 

POPULAR 6GH8 

ORDER No. X 114 

QUALITONE INDUSTRIES, INC. 

696 Locust St., Mt. Vernon, N.Y. 10552 
Please send FREE Catalog to: 

Name   

Company   

Address   

City  State/Zip   

READER 
SERVICE INDEX 

ADVERTISER'S INDEX 

101 American Technology Corp. ..55 
127 Antenna Corp. of America ....54 
103 Astatic Corp.  21 
135 Blonder-Tongue Labs. Inc.  15 
105 Channel Master  51 
106 Charous & Niebergall, Inc.  48 
142 Dana Labs. Inc.  57 
107 Eico Electronic Instruments 

Co  10 
147 Electronic Book Club  16-19 
108 Elenco Electronics, Inc  58 
109 Elin Mfg. Co.  55 
110 Enterprise Development 

Corp.  58 
111 Fluke Mfg., John  5 
112 Fordham Radio Supply Co., 

Inc    58 
113 General Electric Co., TV 

Business Div.  35 
General Electric Co., 
Tube Div.  33 
GTE Sylvania, 
Consumer Renewal ...Cover 3, 3 

114 Heath Co., The  47 
115 Heath Co., The  49 
116 Hewlett-Packard  13 
117 Hickok Electrical Inst. Co  53 
118 Hufco  52 
119 Hunter Tools  48 
120 Mallory Distributor 

Products Co.  9 
Motorola Semiconductor 
Products, Inc.  27 

122 Mountain West Alarm Supply 
Co.  50 

123 Nationwide  53 
124 Perma-Power Co  14 
125 Philips Test & Measuring Inst. 

(for information)  50 
126 Philips Test & Measuring Inst. 

(for demonstration)  50 
102 PTS Electronics, 

Inc.  Cover 2, 1 
128 Qualitone Industries, Inc.....58 
129 RCA-Outdoor Antennas ...22, 23 
130 RCA-Picture Tube 

Distributor  28, 29 
131 RCA-Semiconductors   36, 37 
132 RMS Electronics, Inc.  52 
133 Sencore, Inc  40, 41 

Sprague Products Co.  31 
Supreme Publications  54 

134 Techni-Tool, Inc.  50 
104 Triplett Corp.  Cover 4 
136 Tuner Service Corp    7 
137 T & T Sales Co.  54 
138 Ungar, Div. of Eldon Ind  11 
139 VIZ Mfg. Co.  55 
140 Winegard Co  39 

Zenith Radio Corp.  24, 25 

This index is furnished for the readers convenience. 

However. the publisher can not guarantee its accuracy 

due to circumstances beycnd our control. 

SOLDERING 
IRONS 

DESOLDERING 
IRONS 

Pencil style Safety light. Two heats — 20w anc 
40w. 6 tips. Unbreakable handle. 2 and 3 
neoprene cords 

Pencil style Safety light. Some operate at 40w. idle 
at 20w 8 tip sizes 2 and 3 wire neoprene cords 

SOLDERING & 
DESOLDERING 

KITS 

Everything needed 
to solder or de-

solder or both All 
in a handy lifetime metal 

box with hasp 

See your distributor or write 

Enterprise Development Corp. 
512 7 E 65th St • Indianapolf,> IN 46220 

PHONE (317) 251-1231 

...for more details circle 110 on Reader Service Card 

DELUXE DIGITAL COLOR 
CONVERGENCE GENERATOR 

10 ROCK SOLID PATTERNS 

ALL IC COUNTDOWN CIRCUITS 
QUARTZ CRYSTAL OSCILLATORS 
2 FULL YEARS' WARRANTY 

m a k CONVERGENCE GENERATOR 
0"  Ills 

O a . 111 EltNCO MCDEL 

MODEL SG-150 $7595 

MODEL 
SG-100 

ONLY 

$ 5 995 

2 Patterns: 20 x 16 Crosshatch, 320 
Dots, weight only 17 oz. 

WRITE OR CALL FOR DETAILS 

ELENCO ELECTRONICS INC. 
1928 Raymond Dr., Northbrook, IL 60062 

13121 564-0919 
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ELECTRONIC 
TECHNICIAN / DEALER 
ACTION CARDS 

FILL IN THE CARD (PRINT CLEARLY PLEASE), DROP IT IN THE MAIL 
NO POSTAGE NEEDED 

0 

PRODUCTS FOR HIGHER P k' 

1. QUALITY ELECTRON TUBES 
Over 2200 receiving and service dealer types-the 
worlds most complete range- domestic and foreign-
classic and antique too Excellent profit built-in 

2. EXACT REPLACEMENT 
JAPANESE 
SEMICONDUCTORS 
The same components used  • ..,nal 
equipment with the exact fact,tr y 
numbers) Manufactured by the Specified Japanese (EIAJI firms 

Ask your distributor for all the details For the one nearest you marl this postauri paid card today' 

ens 

ITV 

NAME 

COMPANY 

ADDRESS 

CITY 

PHONE 

STATE  ZIP 

International Components Corporation 

A world of electronic 
components kits for 
Servicemen. Only $P ea. 

t.i  •, um Different components 
in each The most popular sizes, types and mounting con-
figurations, designed to fulfill a wide range of circuit needs 

Gentlemen: 
Tell my local distributor I want complete details on kits for 

the products checked 

, Aluminum electrolytic capacitors' ;Tantalum capacitors I 1Ceramic Disc capacitors) iMetalized Polyester 
Film capacitors H Polyester Film capacitors; .1Carbon Composition Resistors ) ; Switching Diodes r_lRecti-

fier Diodes 1-1 Zener Diodes  'CB Semiconductors  •CB Kits 523 95 ea 

NAME 

COMPANY 

ADDRESS 

CITY 

TITLE 

TELEPHONE 

International Components Corporation 

ZIP 

FREE CATALOG 
PLUS 
information 
booklet on 
Commercial 
FCC Licenses 

How you can gei 

Ibur 
FCC License 

,....--i s  

How much better off would you be if you 
had...your 1st Class FCC License? 

The 1st Class -ticket - is an excellent career creden-
tial for you to have! Its a legal requirement for some 
jobs. And even where not required, it is U. S. Govern-
ment certification of certain electronics knowledge 
and skills. CIE has a wide variety of beginner and 
intermediate career courses that can help you pre-
pare for the FCC exams. 
Details are explained in CIE's career information 

package. Get yours today — FREE. We'll try to have 
a representative call. All career courses are approved 
for educational benefits under the G.I. Bill. 

PRINT NAME 

HOME 
ADDRESS  APT. 

CITY  STATE  ZIP 

CIE Cleveland Institute of Electronics, Inc. 
1776 East 17t1. Strast cieveisod. 01,o 44114 

4 C0•001•41 M OOnt i  awn. Susa C O WNEPI 

PHONE (AREA CODE)   

Check here for G. I. Bill details  0 Veteran  0 Active Duty 
FREE CATALOG... MAIL CARD TODAY  ET-80 



FIRST CLASS 
PERMIT p362 
MELVILLE N 

BUSINESS REPLY MAIL No postage necessary if mailed in the United States 

International C 
International Components Corporation 

105 Maxess Road, Melville, N.Y 11746 USA 

FIRST CLASS 
PERMIT =362 
MELVILLE N V 

BUSINESS REPLY MAIL No postage necessary if mailed in the United States. 

International C 
International Components Corporation 

105 Maxess Road, Melville, NY 11746 USA 

FIRST CLASS 

PERMIT NO. 8685 

CLEVELAND, 

OHIO 

BUSINESS REPLY MAIL 

No Postage Stamp Necessary It Mailed in the United Stales 

Postage will be paid by 

Cleveland Institute of Electronics, Inc. 

1776 East Seventeenth Street 

Cleveland, Ohio 44114 



ELECTRONIC 
TECHNICIAN / DEALER 
ACTION CARDS 

FILL IN THE CARD (PRINT CLEARLY PLEASE). DROP IT IN THE MAIL 

NO POSTAGE NEEDED 

New Catalog! 

Hot Off 
The Press... 
from PTS! 

ORDER NOW! 

Get Your Copy Now! 
PTS ELECTRONICS, INC. 

VHF-UHF-FM 
1976-1977 

Tuner Replacement Guide 
a n d  Parts Catalog No. 6 

• 134 pages of vital infor mation. 

• Blow-ups of all tuners for easy part identification. 
• Largest tuner replacement guide available anywhere. 

Name 

Firm 

Address 

City State 

Title 

Zip 

Z.L;  miss M AIM 

2:12."SIAJJ.I n 1.1!L EG M 

Please send me the New Tune! 
Parts Catalog I unde-stond thE 
cost is $2 

Don't Miss 
This 

Special Offer! 

PTS ELECTRONICS, INC. 

MODULE REBUILDING 
PTS invites you to save $ 1 on 

your first module repair or ex-
change order. (Our prices already 
are lowest in the industry.) Send 
this card with your order. 

FREE INFORNIATION 
Please send me infor mation oboe? P TS module rebuilding 

costs including list of all modules you con rebuild 

Name   
Firm   
Address 

City State   Zip   

• 1 Year Warranty 
• Some Day Service 
• Quality Parts 
8 Workmanship 

• Tested, Temperature 
Cycled, Retested 
and Air Tested 

• We rebuild, buy and 
exchange Dud Module 

Interested in getting in on a special deal on 

SOLID-STATE RECTIFIER 
TUBE REPLACEMENTS? 
Advantages 
EDI Solid Tube. Rectifier Tubes offer these ad-
vantages. 

• 6 Solid Tube models replace 37 different high 
voltage vacuum tubes. 

• They eliminate the need to replace defective 
filament windings on flyback. 

• Safer. No X-Radiation. No heat. Reduced fire 
hazard. All advantages your customer will ap-
preciate. 

• No warm-up needed. Faster picture on T.V. 

• Reliable. No filament to fail. 

• No aging and performance degradation. 
• Modernizes older sets. They're much more 

profitable than vacuum tubes. 
s, 1•1,111 It , S O, la 

g i l l electronic devices lid 2, 6 ,c1} OaK, A.i.•  Yonkers N  10710 

(914) 965 4400 TVVX 710 560.0021 

Interested in getting in on a special deal on 

SOLID-STATE RECTIFIER TUBE REPLACEMENTS? 
If your distributor can't supply you with full information, you can buy direct-from-the-
factory.  Check here for full information and 
special order form. 

NAME 

COMPANY 

ADDRESS 

CITY 

STATE 

ZIP CODE 

egli electronic devices 
• 4400 TVVX 710560 

PART NO 
EDI 

REPLACE VACUUM 
TUBE TYPES 

',OLIO TUBE - I AU., lb, lLi 14,J  1K,. IN, 
, 343 2CN3 JA.1 JA W.) 3E11 3CA3 

3CZ3 30N3. 3CU3 3CV3 

3̀0LID TUBE . 3AT2. 341312 3BL2 
H 3AT2 3BN2 

,001.3 TUBt • 3CV3 30133 3003 
H 3)133 3033 

:-,OLID TUBE , 
.4 053 

31.043 3053 

SOLID TUBE - 
i42AV 1 iV2 2AV2 2BA2 

SOL 0 TUBE bEiA 6B53 60-13 6CJ3 6CK3 
R IDVV4 bCL3 6CM3 6D0,4 

Seats SiNeriwie P N bEi 114 3 
SOLD TUBE • Electrunume P N 28 3100 
R 120 Motorola P N 48069723401 

Zemin P N 103215 

lLICON 
FOCUS 8KV 5 rn A 
RECTIFIER 
R 158 
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PTS Electronics, Inc. 
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Bloomington, IN  47401 
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Bloomington, IN 
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Name 

Company 
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City 

State ZIP 
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ELECTRONIC 
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NO POSTAGE NEEDED 

r-

BOOST 
your TV service 

PROFITS 
with the new 
Heath CRT 
TESTER/REJUVENATOR! 
Checks, cleans, rejuvenates 
black-and-white and 
color TV tubes, including 
new IN-LINE-GUN 
color tubes without add-ons 
or adapters. 
Heath Company, Dept. 546-211, Benton Harbor, MI 49022 

ONLY 

8 9 95  
KIT 

14000  

ASSEMBLED 

Send tor our NEW 

FREE 
HEATH CATALOGS  ciu 

KIT: Nearly 400 practical, 
fun-to-build electronic 
products in money-saving 
kit form. 

ASSEMBLED: H gh-perfor-
mance, low cost instruments for 
all your TV or audio servicing 
needs-factory assembled and 
calibrated at direct-to-you savings. 

Dept. 546-211 
_j Please send me 
the new Heathkit Catalog. 

1 Please send the latest 
Assembled Instruments 
Catalog. 

NAME  

Heattikit 

Send this postpaid card today! 

TITLE 

COMPANY/ INSTITUTION 

ADDRESS 

CITY 

STATE  ZIP CA-112 

Slash Time & Error 
On Every TV Repair Job! 

Television Theory & Servicing: 

Black/White And Color, 2nd Ed. 

By Clyde N. Herrick 

From black/white and color TV's to video tape 
recorders — this newly updated. illustration-
packed guide gives you crystal clear, trou-
bleshooting techniques for practically every 
TV servicing job! And,  easy-to-follow 
semiconductor and vacuum-tube circuitry 
methods pinpoint all audio and visual prob-
lems ... easier and in less time with this on-the-
job guide! A Reston Book. 4/76. 532 pp.. 240 
illus.. 6X9-. $16.95. 

Solve Scores of 
Receiver Defects 
& Malfunctions 
Fast with ... 

COLOR TELEVISION 
TROUBLESHOOTING 
By Edward Bannon 

EXAMINE IT 
FREE! 

Test — Diagnose — Repair ... Boost service efficiency 
on any color TV! Ready-to-use charts & techniques 
zero-in on the exact fix-it procedures for your specific 
unit. Plus, quick-check test methods speed work on 
digital-control & display systems. And. problem-solving 
techniques for band-pass amplifier. AGC. and color killer 
sections hurdle you over every circuitry problem! 
Simplifies solid-state and vacuum-tube c rcuit 
analysis. testing and repair — for faster, mistake-
proof results every time. A Reston Book. Pub. 5/76, 
256 pp.. 277 illus.. 6X9-. S14.95 
ORDER YOUR FREE 15-DAY EXAMINATION COPY NOW. SAVE! If 
payment accompanies order, well pay postage & handling. 
Same return privilege refund guaranteed. 
Send me Television Theory & Servicing.. Black/White 

And Color. 2nd Edition. R8287 6. S16.95 
NAME 
ADDRESS 
CITY STATE, ZIP 
Dept. 1  R1304-6  D-ELTD-BH(9) 

: 

•  • 
igiffiiisTrer.:24 47....._ • 

JENSEN TOOLS AND ALLOYS 
A I. ISS  ,f ,d1l ,'Y 

NEW 128-PAGE CATALOG 
OF HARD-TO-FIND TOOLS 

This new Jensen catalog is jam-packed with more than 2800 quality 
items. Your single source for hard-to-find tools for electronic as-
sembly and precision mechanics. Also contains lensen's world-
famous line of more than 40 tool kits. Plus 10 pages of useful "Tool 
Tips" to aid in tool selection. Send card today for your free copy. 

Name 

Company 

Address 

City 

Zip 

Title 

Dept. 

State 
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Postage 
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PRENTICE-HALL, INC. 
BOOK DISTRIBUTION CENTER 
Route 59 at Brook Hill Drive 
West Nyack, New York 10994 
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H 
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JENSEN TOOLS and ALLOYS 

4117 N. 44th Street 
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ELECTRONIC 
TECHNICIAN / DEALER 
ACTION CARDS 

FILL IN THE CARD (PRINT CLEARLY PLEASE), DROP IT IN THE MAIL 

NO POSTAGE NEEDED 

CREI 
brings you 
college-level 
electronics 
at home 

*Including arrangements 
for engineering degrees 

r-

CREI prepares you to move up in electronics 

to engineering level positions 
Only college-level training in electronics gives you the 
preparation you need to move to top positions and top 
pay in this field. CREI gives you a choice of 16 college 
level programs covering every major field in electronics 
today. Send for FREE catalog describing programs and 
CREI's unique Design Lab. 

Name 

Address 

City 

Telephone 

Employed by 

State 

E67C9G 

ZIP 

Age 

Type of Work 

If you have previous training in electronics, check here ' 

For G I Bill Information check here 

Mail this Postage-Paid Card Today 

Mail this card 
for this 

FREE CATALOG 

CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

Washington. D. C. 

FREE 15 DAY TRIAL-NEW DMM 
PRICE/PERFORMANCE BREAKTHROUGH 

ONLY $279. 

' DC & AC  Volts 
Current 

Resistance HI 
LO : 

1-YEAR ACCURACIES: 

— Ballantine's 31/2 Digit, 3028A has 6 
Functions, 30 Ranges* and RMS Response 
From 15 Hz To 110 kHz 

199 9 mV to 1199 V 
199 9 uA to 1199 A 

1 999 k to 19.99 M 
199 9  to 1 999 M 
To Approx. ± 0 1% (DC) 
t 1% (AC), -2L-0.2% 

E Send information 
on 15-day 
Free Trial 

L Send literature 
for now 

From 

PLUS 

PLUS. 

PLUS. 

PLUS 
PLUS 

HULO t2 MODES (allows both in-cl.t measure-
ments without diode turn-on and normal measure-
ments with diode conducting) 

CIRCUIT BREAKER CURRENT RANGE 
PROTECTION + OVERVOLTAGE VM 
RANGE PROTECTION 
AC LINE & INTERNAL RECHARGEABLE 
BATTERY OPTION 
JUMBO 0.43" LED'S 
DISPLAY TEST CHECK 

NAME   

COMPANY   

ADDRESS   

CITY     STATE  ZIP    

FREE 1976 
POMONA ELECTRONICS    
CATALOG  mu ;4 

7 1 6  ELECTRONIC 

ti 11  .t  TEST ACCESSORIES 

Almost 500 items described and illus-
trated in this 76 page catalog; featur-
ing 65 new products. From POMONA, 
the quality name in electronic test 
accessories. 

NAME 

-0 4 

POWINA ELECTRONICSITT 

COMPANY 

STREET  CITY STATE, ZIP 
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McGraw-Hill Continuing Education Center 
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1500 E. Ninth Street 
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POSITION 
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Your signature Date 
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FIRST CLASS 
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DULUTH  MINNESOTA 

PERSONAL SUBSCRIPTION CARD 
For countries  -  •• Ise apply appropriate postage betcre mailing 

Get a FREE BONUS 

with your personal subscription to 

ELECTRONIC TECHNICIAN/DEALER! 

Payment Enclosed LI Bill Me 

0 3 Years 

2 Years 

[1] 1 Year 

$16 

$12 

$ 7* 

'BONUS: With a 2 or 3 year subscription, you receive both TEKFAX L2 and the 
ELECTRONIC TROUBLESHOOTING GUIDEEOOK free! If you are subscribing for 1 year, 
please indicate your choice of either: 
C TEKFAX 112 n ELECTRONIC TROUBLESHOOTING GUIDEBOOK 

PLEASE CHECK BELOW: 
1. In the TV. Radio and other consumer products fields, is your firm PRIMARILY a 
(please chock most descriptive item) 
E Retailer with service department = Industrial electronics service firm 

E Service/repair firm with some retail  Manufacturer 
E Service/Repair form with no retail  Other (please describe) 

2. POI (Ouse chock ono) 
E Owner manager. buyer. other executive lj Service manager  Service repairman or other employee 

NAME 

FIRM 

CITY 

Ta d 

STREET 

STATE ZIP 

II you are renewing your subscription, check here ard attach your address label If you renew your subscription tor 2 to 3 years. you are still eligible to receive pur free 
bonus 
Please allow 60 days for order processing Under the terms of this offer, receipt 01 payment shall constitire publisher s obligation to deliver premium merchandise 
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What d'ya mean, you can't fix CBs? 
Introducing the Sylvania ECG-CB10-4 service kit. 

26 semiconductors that can turn CB problems into profits. 

Until now, the toughest problem in handling 
CB repair jobs was getting the right re-
placement part. 
Now, we've put the solution 

to 1,047 of these parts prob-
lems in one kit that will fit right 
on your bench. 
The CB10-4 kit has 23 tran-

sistors and 3 integrated circuits 
that are the most frequently needed 
replacements in transceivers and other 
CB equipment. And the interchangeability 

guide that comes with the kit tells you the 
right ones to use as replacements. 

With the CB10-4 most of your 
parts needs are right at your 
fingertips. And you can get 
the others in the same place 
you bought the kit—at your 
Sylvania distributor. 

We're helping you make it. 

SYLVAN IA 



The only FET-VOLT-OHMMETER that is 
drop-proof...burnout proof ...the new 
iew and ready for safe fast in-circuit resistance and Super Safe Triplett Nntinuity testing of diodes, IC's o' transistors. Six 

The Triplett Model 64 FET-Volt-3trnmeter is brand 

LP QT" ranges: have only 90mV cpen circuit voltage 

no other FET can match these 3xclusive features:. Nlod e I 64. -.hat won't tias or des:roy sensitive circuitry. And, 

1. Drop-Prout... Burnout-proof... Suaer Safe solid 
state Volt-Ohmmeter. 

2. Low-POwer ehmk —LP —6 ranges with 90mV 
power sourcefor in-circuit measurements plus junc-
tion test circuit. 

3. Exclusive Tridett Micrgo.wer—TMPimpermits con-
tinuous operation with carbon battery life in excess 
of one year.  - • •  • - • - 

Designed for tough use in labs, QC or inspection de-
partments, f.Eld servicing and vocational or trade 
schools, the.rew Model 64 easily withstands 900/0 
cf costly mistises of VOM's. 

Call your Triplett distributor for a cemonstration. 

'Tr, TRIPLETT 
EL—JFF-TON, OHIO 45617 

RANGES 

DC Volts 
0-0.3-1-3-10-30-
1co-no-loon 11.12 
Megan input 

resistance 

I AC VOLTS 
0-0.3-1-3-10-30-100-300-
1000 10 Megohm inpLt 

impedance. 

7 OHMS 
Low Power (LPQTH) 

0-1k-10k-1001-1MQ -10MQ-
100 1.01Q, Conventional 
' (HPQ) 0-1000M 

JUNCTION TEST 
Short-ge -manium-silicon-open 

. .for more details circle 104 on Reader Service Card 

1 

only 6130 

100 

30 

10 

3 


