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The Best of Everything 
Has It's Price... 

Even Tuner Service! 
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The best tuner repair service . . . 
that's our goal. You get only what 
you pay for even with tuner repair 
service. The price you pay at PTS 
is peanuts when you consider 
reliability and the standards of 
excellence we apply  to  every 
repair  order.  When  you  are 
comparing  tuner  service  com-
panies, price alone doesn't tell 
the story. 

SAME DAY SERVICE 

ORIGINAL OR 
- .411 6  SUPERIOR PARTS 

ONE YEAR 
LIMITED WARRANTY 

We Repair Them All... Any Make 
Or Model ... Color, Black & White, 

Tube, Transistor or 
Electronic/Varactor! 

PTS ELECTRONICS, INC. 

THERE'S A PTS SERVICENTER IN MOST MAJOR METROPOLITAN AREAS 
CHECK THE LIST AT THE RIGHT FOR THE ONE NEAREST YOU! 
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NARDA Says Service Profits Up 

The National Association of Retail 
Dealers of America (NARDA) reports 
that repair service profits rose during 
1977. 
Reporting on the association's 

annual cost of doing business survey, 
NARDA's John Gooley said net oper-
ating profit (measured against total 
sales) was 5.8 percent and after tax, 
profit stood at 4.7 percent. 
Service operations out-paced most 

other segments of the industry in 
terms of operating profits, he said. 
In addition, Gooley said that labor in-

come continued to dominate the volume 
picture "with almost twice as much con-
tribution as parts income." 
Gooley stated that if there is a 

nagging financial statement problem, 
"it is the fact that inventories continue 
to rise." Servicers ended the year with 
18.5 percent more inventory than was 
on hand at the start of the year, he 
said. While this could be the result of 
stocking more items, it is more likely 
the inventory problem stems from 
increases in the prices of parts. 
The survey, which will run between 

30 and 40 pages, is available for $25 
per copy to non-members and for $10 
to members, from NARDA, 2 North 
Riverside Plaza, Chicago, Ill., 60606. 

Sharp Shows "Tubeless TV" 

Without question the technological 
star of the entire Summer CES this 
year was the unveiling by Sharp 
Electronics Corporation of its experi-
mental 6-inch black and yellow tube-
less television set. 
Displaying an amazingly sharp and 

clear picture, the display device 
consisted of a two-inch thick "electro-
luminescence" (EL) panel developed 
in Osaka. The device, shown on the 

Sharp Electronic 
"super" thin screen 
television. 

floor of the show, brought such wide 
ranging comments as, "who wants to 
watch yellow television," from an 
uninterested retailer to "we've been 
trying to do this for 25 years" from a 
design engineer for an American 
television manufacturer. 
The EL panel itself is a matrix 

consisting of 230 vertical and 325 
horizontal electrodes. It utilizes AC 
picture information to alternatingly 
polarize and depolarize the elec-
trodes. 
According to Sharp, the set elimi-

nates image flickering by continu-
ously sending pulses of opposite 
polarity to the electrodes so that they 
maintain their luminescence until the 
image changes. 
The set, which weighs just over 

eight pounds, uses advanced semi-
conductor technology to create a 
DSA MOS IC that handles signal 
processing and switching in the EL 
display, Sharp said. In addition, high 
pressure diffusion self alignment 
circuitry is another feature of this first 
100 percent solid state television 
system. 

C.B. Industry is "Well" 

The C.B. industry is alive and well, 
according to executives from two 
major manufacturers. Larry Jones, 
vice president of marketing for 
Motorola, told a seminar at the Sum-
mer CES show in Chicago that the 
C.B. marketplace "is at the same stage 
of development as a teenager ready to 

GE's Single Sideband Model 
3-5875 base station. 
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burst into adulthood." 
"The consumer is not looking for a 

basic 40-channel underdash today. 
He or she wants a single sideband set 
... or an in-dash set. . or an in-dash 
set that also offers AM and FM stereo 
and 8-track or cassette," Jones said. 
Meanwhile, G.E.'s Walter Williams 

said the "potential for C.B has not yet 
been realized.... There has been 
some shake out in the industry this 
year but we expect to see some 
stabilization of the market by the end 
of 1978." 
G.E. was among the manufacturers 

showing new C.B. products at the 
show. Introduced was a high end 
single sideband unit retailing for 
$470. The model 3-5875 features 
phase locked loop frequency con-
trol, dual meter system, and a pro-
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BE EXACT! 

NEW TECH-N ATE PRODUCTS 
FROM THORDARSON ARE 
EXACT REPLACEMENTS 

Tech-Mate products are the difference between 

"almost-like" and exact. Spec-for-spec and 

pin-for-pin Tech-Mates are identical to the original. 

Tech-Mate voltage multipliers replace 98% of the 

originals exactly. Tech-Mate IC's, diodes and 

transistors are exact replacements for 95% of 

foreign consumer electronic equipment —exact, 

even to the original part number. And all Tech-Mate 

packages or boxes contain clear technical 

information and identification. 

Should you have questions consult the Tech-Mate 

Tech Manual available from your Thordarson 

distributor. 176 pages of valuable technical data 

and replacement information. 

You stake your reputation on your work. Tech-Mate 

quality gives you top performance. Your repairs 

are easier. You save time that adds to your profits. 

So why "make do" with other brands. 

2SC454 
Exact Replacement 
Transistor 

1 M I = I MIE 

alai 

IC's & IC Modules 

Voltage Multipliers 

Semiconductors 
and accessories 

See your Thordarson distributor today. 
Start reaping Tech-Mate rewards now. 

Thordarson Meissner, Inc. 
Electronic Center 
Mt. Carmel, Illinois 62863 

Assoc,ate Member 
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grammable electronic digital clock. 
Motorola also showed its System 

500 Electroscan transceiver. This unit 
features open channel scan control, 
10-channel user programmed mem-
ory, and a power microphone for use 
without batteries. 

Magnavox Introduces 
Two New Chassis; High 
Resolution CRT Display 
Magnavox introduced its new 1979 
television chassis at the Summer 
CES. New are the 25-inch T-815 and 
the 19-inch T-809 which the manufac-
turer says contain the positive features 
of the T991 (19-inch) and the T995 (25-
inch) chassis. 
However, the most significant inno-

vation was the introduction by Mag-

navox of its new "high resolution 
filter, - a circuit which Magnavox 
claims improves picture resolution by 
25 percent (look for details on this 
system in the September issue of 
ET/D). 
The new system is designed for use 

with the 19 and 25 inch Touch Tune 
and STAR System and, so the manu-
facturer says, provides "the highest 
resolution television picture existing 
in the industry today." 
According to Magnavox Product 

Manager William Newell, the filter 
increases the horizontal frame from 
260 to 330 lines and this added 
definition eliminates the "barber pole 
effect" in vertical striped back-
grounds such as shirts, jackets, 
lampshades. This effect, Newell said, 
is most noticeable on low color or 

black and white objects. 
Essentially what has happened, 

according to the Magnavox technical 
department, is that the 3.58 MHz trap 
in the luminance channel has been 
eliminated, thus permitting the video 
frequency response to reach beyond 
4MHz. 
Magnavox also announced that all 

of its 19 and 25 inch sets will use a 100 
degree in-line picture tube. This tube 
offers a 30 percent reduction in spot 
size as well as a two-inch reduction in 
overall tube length. 
Magnavox also unveiled a new 

color video camera plus a program-
mable video cassette recorder. The 
color sound camera, with stepup 

Zoom lens and electronic viewfinder 
are features of this color camera 
introduced by Magnavox. 

features to include a six times zoom 
lens and electronic viewfinder, is for 
use with the previously introduced 
Magnavox VHS video cassette re-
corder. It will retail at a suggested 
$895. 
The touch tune video cassette 

recorder can be programmed in 
advance for up to four different 
channels over a seven day period. It 
incorporates a 14 channel push-
button electronic tuner and can be 
preset to record a television program 
at the same time each day or make up 
to four channel changes during a 
seven day period. It will be available 
this Fall, according to Magnavox. 

WESCON Meeting Set 
for September in L.A. 
The 1978 Western Electronic Show 
and Convention (WESCON) is sched-
uled for Sept. 10-14 at Los Angeles' 
Convention Center. 
Focusing on the high state of 

electronic technology, this year's 
theme will be"Micro/Encounter." The 
main speaker will be Dr. C. Lester 
Hogan, vice chairman of the board of 
Fairchild Camera and Instrument, who 
will talk on challenges in the micro-
electronics era. 
Dr. Hogan has been active in the 

development of the lsoplanar process 
in both bipolar and CMOS circuits, 
the first commercially available CCD 
imaging device, and sub-nanosecond 
ECL. ETD 
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THE 
EDITOR'S 

This month the two national electronic servicers organizations, the 
National Electronic Service Dealers Association (NESDA) and the 
National Association of Television and Electronic Servicers of America 
(NATESA), are holding their annual conventions. And, this year, 
perhaps more so than at any time in the recent past, these two 
organizations will be facing some of the most difficult problems they will 
ever encounter. These problems, many of them enumerated in this 
month's interview article (see page 14) with the executives of the two 
associations, stem basically from a single source, the meteoric speed 
with which electronic technology is moving. 
Faced with a rapid dropoff in service calls associated with each 

successive year's new television chassis introductions, both NESDA and 
NATESA will be focusing attention on new avenues of service, on new 
approaches to service, and on the all important professional business 
approaches to service shop operations. 
Also, these organizations must come to grips with the ever present 

march of technology. Seminars leading to a better understanding of 
digital concepts and dealing with the evolution of the microprocessor 
into the home entertainment and consumer electronics field will mark 
attempts by these two orgnizations to come to grips with reality. 
It is a reality we at ET/D have long been aware of. It is the reason that, 

starting last November, we reintroduced for our readers a basic review 
series on digital logic. Now, with this groundwork laid, ET/D with this 

issue is beginning a basic explanatory series on the microprocessor. 
It is being written by an author new to ET/D, but certainly not new to 

microprocessor technology. Steven K. Roberts, a graduate engineer and 
president of his own computer/microprocessor design firm, will with 
successive issues present to you the basics of this increasingly 

important functional unit. This series is ET/D's way of helping you, the 
technician in the field, familiarize yourself with the reality of modern 
electronics applications. 

I hope you find this series enlightening, certainly the subject is critical 
to continued survival in consumer electronics servicing. 
In fact, digital and microprocessor applications is the subject of 

another article on the operating characteristics and troubleshooting 

procedures for the Omega Digital Tuning systems. 
Thus, it seems we have come full circle in less than a year. The digital 

circuitry and logic you've been hearing about for so long, is now staring 
you right in the eye, in today's modern, state-of-the-art television 
systems. 
Good luck with it. 

Sincerely, 

T7' 
6 / ET/D - August 1978 



Get your 
fastening act 
together with 
Mallory-Richco. 

Circle No. 127 on Reader Inquiry Card (Parts shown actual size.) 

Clamps, clips, wire saddles, spacers, 

cable hangers, circuit board supports, 

guides and dozens of other accessories. 
Your Mallory distributor has them. Pack-

aged the way you want them. See him 

soon. Or contact Mallory Distributor 

Products Company, a division of P. R. 

Mallory & Co. Inc., Box 1284, Indianapolis, 

Indiana 46206. (317) 856-3731. 

Mallory NIceco fastening Devices 
krlON CAILf CLANART  NO NI OA  " 

MALLORY 
Capacitors • Controls • Fastening De 3s • Resistors • Security Products • Semiconductors • Solderless Terminals • Sonalert Signals • Switches 



SERVICE SEMMAR 
ADMIRAL 

Color TV Chassis M10—Troubleshooting techniques 
for horizontal sweep circuit. 

There are three symptom categories for horizontal output 
troubles: 
1) A B-+ supply fuse blows and/or the HV shutdown circuit 
goes into operation. 

2) B + supply to horizontal is OK but there is no sweep action. 
3) There is horizontal sweep action but its abnormal. 
In case of blown fuses, check for trouble in the horizontal 
sweep by removing the horizontal output transistor. If the fuse 
no longer blows, check for shorts or low resistance in the H/0 
transistor itself; also check from collector connection of H/0 
transistor to ground. If no low resistance is present, the prob-
lem is most likely to be a defective HV tripler. Disconnect the 
input of the tripler to confirm. If the H/0 transistor was found 
shorted, check for open damper diode or defective tripler. 
If the fuse continues to blow after removal of the H/O transis-

tor, check for trouble in the horizontal oscillator-driver area. If 
the M10 HV shutdown circuit goes into operation (with H/0 
transistor in circuit) check the B +120V supply. If OK, suspect 
the shutdown circuit itself. 
If there is no sweep action, but B + supply is OK, check for 

square wave drive at the base of the H/O transistor with the 
transistor removed. If the drive is present, check for B + at the 
collector lead of the transistor and for proper grounding of the 

"::  • • 
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emitter circuit. 
If there is horizontal sweep action but it is abnormal, check 

the flyback pulse at the collector of the H/0 transistor for 

proper frequency and amplitude using a triggered scope with 
10:1 or 100:1 probe. The flyback pulse must be about 12 
microseconds wide at the base and more than 800V peak to 
peak. If the pulse width is incorrect, the trouble involves capac-
ity or inductance in the sweep output circuitry. If only the 
amplitude is low, the circuit is oscillating but has insufficient 
B + applied, or the trouble involves resistive loading on the 
horizontal output—most commonly one of the circuits that is 
fed from the horizontal output transformer. 

GENERAL ELECTRIC 

Color TV Chassis MA/MB—Insufficient vertical sweep. 
Top and bottom of raster are short 1 inch. Vertical col-
lapses in about 3 minutes. 
Check for a short to ground on the connections to the service 
switch, S1601. 

No vertical deflection. Replacing any module, including 
vertical, does not restore deflection. 

8 / ET ID - August 1978 
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A bare wire on the sweep interconnect mother board, between 
W17 and W18 (about 3 inches long) is likely touching the hex 
head ground screw. 

Color TV Chassis C1 iL1 —No vertical sweep, 
or insufficient sweep. 
Check for intermittent short in 16LU8, or an open 5R234, or 
open 5R237, or open 2R238 (check the load side for short), or 
an open 5C216. (see diagram below). 
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.00112 

i 5 R24  2 5 R243 
33 "  4 31( 

5% 

* 
511233  I 4. 
19  m t _ .... 

.50231 /O V % 

22M  9 

}  

592_2  22V 6 49 

.. " 51'1239  

,  WLEIII T , 7.',0 

T. R. 3t.  2501,  
245V  OLU 

7C220 

1506 

5R236 
2.,11 
•••• 

TELF 
o 
0126 

MAGNAVOX 

Color TV Chassis T989—Troubleshooting the 
High Voltage Protection circuit. 
The T989 Chassis uses a HV monitoring circuit to sense ex-
cessive HV. When the HV exceeds acceptable limits, the 
circuit kills the horizontal oscillator and shuts down the HV. 
(See diagram below). 
The circuit is preset at the factory and R321 is sealed. 

Therefore, any readjustment of the circuit requires installation 

011 
HV 

LIMITER 

of a new HV limiter Adjust, R321. If component values in the 
divider network change, the circuit trip point will be changed. 
R314 and RV301 are likely suspects. RV301 should measure 
approximately 750K at 25 degrees C, and approximately 225K 
at 55 degrees C. Z301 is also a critical circuit component. If it is 
too leaky, it will allow the circuit to trip prematurely. A specially 
screened diode must be used for Z301. To replace the diode, 
order kit P.N. 171383-1. The kit contains a new diode and a 
new R321. 

ZENITH 

Chassis 25FCA5—No raster, loss of high voltage. 
Several causes possible, (1) Open peaking coil (L212) in 24V 
supply to horizontal module, or (2) when changing coil, check 
the vertical module. It may reduce brightness and open new 
coil again. Substitute new module to be sure there is no loss 
of brightness, or coil may open again in a few hours. ETD 

Here's a TOP DEAL for you! 
Buy RCA Entertainment Receiving 
'Ribes, save the carton tops 
and earn valuable awards* 

RCA's got the TOP DEAL of 1978 for service dealers ... a 
completely new collection of great merchandise awards, 
in exchange for RCA entertainment receiving tube carton 
tops. You choose from a wide selection of gifts for your-
self, your family, and your home. 

When you buy RCA receiving tubes, save the carton tops 
that bear the letters RCA and the tube type number. They 
are redeemable in required quantities for gifts of your 
choice Just a few are shown 
here. 

Pick up your copy of the RCA 
TOP DEAL Prize book, saver 
envelope and award order 
form at your participating 
RCA Distributor, or mail in 
the coupon. Save the proper 
number of carton tops for the 
prize you want, and mail with 

RCA Receiving 
Tubes 

your award order form to: RCA Top Deal Headquarters, 
Box 154, Dayton, Ohio 45401. The award you select will be 
mailed to you promptly. Your order must be postmarked 
no later than November 30,1978 to take advantage of this 
great gift offer. Quality RCA Tubes mean a Top Deal for 
you. RCA Distributor and Special Products Division, 
Deptford, N.J. 08096. 

*Save the carton top that bears the letters RCA and the tube type 
number. 

Mail this coupon to: RCA Top Deal Headquarters 
P. 0. Box 154, Dayton, Ohio 45401 
Attention: Scott Campbell 

Please send me an RCA TOP DEAL Prize Book, Saver 
Envelope and Award Order Form. 

Name   

Company   

Address   

City  State  7ip  
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SINGLE CHIP RADIOS IN THE WINGS? Technological advances are 
being applied to auto radios, which although expensive now, have 
the potential for reducing overall cost in the long run.  That 
information comes from a recent study on car radio conducted for 
the National Association of Broadcasters by Booz, Allen Applied 
Research.  "Single chip AM/FM radios are on the horizon, pending 
the resolution of certain technical problems," the study said. 

IHF OPPOSED TO INTERFERENCE LEGISLATION. Representatives of the 
Institute of High Fidelity testified recently at federal hearings 
into the impact of radio frequency interference on consumer elec-
tronic products.  IHF's Technical Director Leonard Feldman told 
the Senate's Communications Subcommittee that the Goldwater spon-
sored S.864 would force unnecessarily high prices on consumers. 
"Every purchaser of an audio component should not have to bear 
the cost of including multiple RFI filters and shielding in high 
fidelity components when a large percentage of purchasers will 
never experience any interference problem."  Enforcing such 
government-sponsored legislation, Feldman continued, would unnec-
essarily increase the cost of manufacturing hi-fl equipment. 

THE STATE OF THINGS TO COME? Fotomat Chairman Richard Irwin says 
he believes a portable hand held video camera with a built-in VCR 
will be the death of the home movie business.  Quoted in a recent 
issue of Television Digest, Irwin said: "With this new product we 
see the camera business leveling off and ultimately dying.  It 
will have a significant influence on the still area."  VCR manu-
facturers have made a mistake in concentrating on TV instead of 
the photography market, he claims.  "We want to let the public 
know their equipment can be used for photography."  According to 
Irwin, the portable camera/VCR will be with us in five years. 

MAINE SERVICERS MEET. The Maine Electronic Technicians' Associa-
tion met recently in Lewiston for the last time under that name. 
Delegates voted to change their name to the Maine Electronic 
Association.  The reason..."to broaden the scope of the organiza-
tion."  The new president is Walter J. Wheeler of Topsham and the 
first vice president is Richard Halle, of Waterville.  Other 
officers elected during the meeting were James Troutman of Brewer, 
Marshall Turner, recording secretary, and Manley Lane, treasurer. 

VIRGINIA ELECTS NEW OFFICERS. The Virginia Electronic Associa-
tion wound up its recent annual state meeting and voted to meet 
again next year June 17-20 in Richmond.  The newly elected offi-
cers for 197 8/79 are: Earl Tally, president; Wayne Appleman, 
first vice president; Joe Jackson, second vice president; and 
Tom Hughey, third vice president. 

DIGITAL COURSE AVAILABLE. The Philips Test and Measuring Instru-
ments Corporation has announced the availability of the third part 
of its digital instrument course on voltmeters and multimeters. 
According to Philips, the course contains the very latest devel-
opments in instrumentation in those fields plus illustrated mate-
rial on current applications-oriented techniques.  It is avail-
able from Philips for $5 by writing Philips Test & Measuring 
Instruments, Inc., 85 McKee Drive, Mahwah, N.J. 07430. 
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AVAILABLE NOW !  ONLY $ 5.90 
Add B1.00 postage and handling 

JAPANESE TRANSISTOR SUBSTITUTION MANUAL 

An invaluable Japanese to Japanese 
substitution guide for appromivatelv 
3000 transistors 

• Covers the 2SA, 7S8. ?SC, and 
250 series 

• Introduction includes a guide 
to understanding Japanese 
transistors 

A 90 page. 8.  • 11". soft 
cover book 

AUGUST SPECIAL DON'T MISS OUT THIS TIME! 

ORDER NOW! 
LIMITED OT 

2SC 1306 
2SC 1307 

$1.90 REG  $2.90 
$2.90 REG  $3.90 

NO FURTHER DISCOUNT 
ON SPECIAL OFFER 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 
2SA 744  4.90 

2SA  2SA 14511  4.90 
2SA 747  5.80 

2SA 49  59  2SA 748  1.00 
2SA 52  .59  2SA 750  .59 
2SA 53  .59  2SA 755  1.60 
2SA 70  1.10  2SA 756  3.70 
2SA 101  .45  2SA 758  5.80 
2SA 102  .59  2SA 764  4.40 
2SA 234  .59  2SA 765  4.90 
2SA 235  1.00  2SA 774  .59 
2SA 240  .90  2SA 717  1.00 
2SA 329  .70  2SA 794A  1.00 
2SA 342  .90  2SA 798  .70 
2SA 353  .70  2SA 814  1.90  2SC 183 
2SA 377  2.00  2SA 815  1.00  2SC 184 
2SA 436  2.50  2SA 816  .70  2SC 281 
2SA 440  .90  2SA 818  1.30  2SC 283 
2SA 473  .70  2SA 837  2.80  2SC 284 
2SA 483  3.00  2SA 839  2.15  2SC 317 
2SA 484  2.50  2SA 841  .59  2SC 352A 
2SA 485  2.00  2SA 847  .59  2SC 353A 
2SA 489  1.60  2SA 850  .59  2SC 367 
2SA 490  .90  2SA 872A  .59  2SC 369 
2SA 493  .59  2SA 885  .70  2SC 371 
2SA 495  .45  2SA 908  11.00  2SC 372 
2SA 496  1.10  2SA 913  1.20  2SC 373 
2SA 497  1.60  2SC 374 
2SA 505  1.20  2SB  2SC 377 
2SA 509  .70  2SC 380 
2SA 525  .70  2S8 22  .59  2SC 381 
2SA 530  1.30  2S8 54  .59  2SC 382 
2SA 537A  2.25  2SB 55  .59  2SC 383 
2SA 539  .59  2SE 75  .45  2SC 387A 
2SA 545  .59  2S8 77  .45  2SC 388A 
2SA 561  59  2SB 173  .45  2SC 394 
2SA 562  .59  2SB 175  .45  2SC 403 
2SA 564A  .59  2S8 176  .45  2SC 430 
2SA 565  1.10  2S8 178  .70  2SC 454 
2SA 566  3.40  2SB 186  45  2SC 458 
2SA 606  1.60  ZSB 187  .45  2SC 460 
2SA 607  1.60  2SB 202  1.60  2SC 461 
2SA 624  1.10  2SB 220  .70  2SC 478 
2SA 627  3.60  2SB 303  .59  2SC 481 
2SA 628  .59  2SB 324  .70  2SC 482 
2SA 634  .70  TSB 337  1.60  2SC 484 
2SA 640  .59  2SB 346  .70 2SC 485 
2SA 642  .70  2S8 367  1.50  2SC 486 
2SA 643  .70  2S8 3688  2.15  2SC 493 
2SA 653  2.80  2S8 379  1.10  2SC 495 
2SA 659  .59  2S8 381  .59  2SC 496 
2SA 661  .70  2S8 400  .59  2SC 497 
2SA 663  4.90  2SB 405  .59  2SC 509 
2SA 666  .70  2SB 407  1.40  2SC 515A 
2SA 671  1.40  2SB 415  .59  2SC 511 
2SA 672  .70  2S8 434  1.20  2SC 535 
2SA 673  .70  2S8 435  1.40  2SC 536 
2SA 678  .70  2SB 440  .59  2SC 537 
2SA 679  4.90  2SB 449  1.60  2SC 538A 
2SA 680  4.90  2S8 461  1.20  2SC 562 
2SA 682  1.50  2S8 463  1.20  2SC 563 
2SA 683  .70  2S8 471  1.60  2SC 605 
2SA 684  .70  2S8 473  1.20  2SC 619 
2SA 695  .70  2SB 474  1.00  2SC 620 
2SA 697  .70  2SB 481  1.20  2SC 627 
2SA 699A  .90  2S8 492  1.00  2SC 631 
2SA 705  .70  2S8 507  1.60 2SC 632A 
2SA 706  1.60  2SB 509  1.60 2SC 634A 
2SA 715  1.40  2SB 511  1.10 2SC 642A 
2SA 719  .59  2S8 514  1.90 2SC 644 
2SA 720  .59  2S8 523  1.00 2SC 645 
2SA 721  .59  2S8 526C  1.30 2SC 650 
2SA 725  .59  2SB 521  1.60 2SC 665H 
2SA 726  .59  2SB 5280  1.60 2SC 668 
2SA 733  .59  2SB 529  .90 2SC 680 
2SA 738  .70  2S8 530  4.40 2SC 681A 
2SA 740  2.65  2S8 531  3.40 2SC 684 
2SA 743A  1.60  2SB 536  1.60 2SC 6938 

2S8 537  1 60 
2SB 539  4.90 
2SB 541  4.40 
2SB 554  10.00 
2SB 556  4.90 
2S8 557  3.40 
ZSB 561B  .70 
2SB 564  .70 
2SB 595  1 90 
2SB 596  1.60 
2SB 600  7.00 

2S6 

2SC 696  1.95  2SC 1115  4.40 
2SC 708  1.90  2SC 1116  4.90 
2SC 710  .45  2SC 1116A 6.60 
2SC 711  .45 2SC 1124  1.30 
2SC 712  .59 2SC 1127  1.40 
2SC 717  .59 2SC 1161  1.90 
2SC 727  1.90  2SC 1162  1.00 
2SC 130  4.40  2SC 1166  .59 
2SC 731  5.80 2SC 1167  6.60 
2SC 732  .59 2SC 11708  6.60 
2SC 733  .59 2SC 11728  8.50 
2SC 734  .59  2SC 1173  .90 
2SC 735  .59 2SC 1175  .90 
2SC 738  .59  2SC 1177  14.00 

.59  2SC 756  2.80 2SC 1189  1.20 

.59  2SC 756A  3.00 2SC 1209  .70 

.59  2SC 763  .59 2SC 12110  .59 

.59  2SC 772  .45  2SC 1212A  1.40 
1.20  2SC 773  .70 2SC 1213  .70 
1.20  2SC 774  2.00 2SC 1215  .70 
2.50  2SC 775  1.95  2SC 1222  .45 
2.50  2SC 776  2.65 2SC 1226A  .90 
.90  2SC 777  3.50  2SC 1237  2.25 
.59  2SC 778  3.60  2SC 1239  3.90 
.59  2SC 781  2.65 2SC 1279  .70 
.45  2SC 78313  3.60 2SC 1306  2.90 
.45  2SC 784  .59 2SC 1307  3.90 
.59  2SC 785  .59 2SC 1310  .59 
70  2SC 789  1.00  2SC 1312  .59 
.59  2SC 790  1.40 2SC 1313G  .59 
.59  2SC 793  2.80 2SC 1316  8.50 
.59  2SC 799  3.60 2SC 1317  .45 
.90  2SC 802  3.60  2SC 1318  .45 
.59  2SC 815  .59 2SC 1325A  7.60 
1.00  2SC 828  .45 2SC 1327  .59 
.59  2SC 829  .45 2SC 1330  .70 
.59  2SC 830H  5.90 2SC 1335  .70 
.90  2SC 838  .59 2SC 1342  .59 
.59  2SC 839  .59 2SC 1344  .59 2SD 16 
.59  2SC 853  .90 2SC 13450  .59 2S0 28 
.59  2SC 867  4.25 2SC 1346  .70 2SD 72 
.59  2SC 870  .59 2SC 1347  .70 2SD 75 
1.10  2SC 871  .59 2SC 1358  5.90 2S0 77 
1.60  2SC 895  4.90 2SC 1359  .59 2SD 81 
1.50  2SC 897  3.40 2SC 1360  1.00 2S13 90 
1.60  2SC 898  4.40 2SC 1362  .59 2SD 91 
1.60  2SC 900  .45 2SC 1364  .70 2S0 92 
1.60  2SC 923  .45 2SC 1377  4.90 2SD 93 
3.90  2SC 929  .45 2SC 1383  .59 2SD 118 
.90  2SC 930  .45 2SC 1384  .59 2SD 130 
.90  2SC 941  .59 2SC 1396  .70 2S0 141 
1.60  2SC 943  .70 2SC 1398  1.10 2SD 142 
.70  2SC 945  .45 2SC 1400  .59 ZSD 143 
1.40  2SC 959  1.50 2SC 1402  4.90 2SCI 178 
3.95  2SC 971  1.00 2SC 1403  4.90 2S0 180 
.59  2SC 982  .90 2SC 1407  .90 260 187 
.59  2SC 983  1.00 2SC 1419  1.10 2SD 188 
.59  2SC 984  .90 2SC 1444  2.80 2S13 201 
.70  2SC 994  3.90  2SC 1445  3.00 2SD 202 
.70  2SC 996  3.40  2SC 1447  1.60 2S0 204 
1.10  2SC 1000BL .59 2SC 1448  1.60 2S0 205 
.70  2SC 1012  1.50 2SC 1449  1.00 2SD 213 
.59 2SC 1013  1.10 2SC 1451  2.25 ISD 217 
.59 2SC 1014  1.10 2SC 1454  5.60 2SD 218 
2.25 2SC 1017  1.40 2SC 1475  1.40 2SD 220 
.90 2SC 1018  1.20 2SC 1478S  .70 250 223 
.45  2SC 1030C  2.80  2SC 1509  1.10 2SD 224 
.59 2SC 1047  .70 2SC 1567  1.10 250 226A 
5.90 2SC 1051  4.40  2SC 1567A 1.10 2S13 227 
.45  2SC 1060  1.40 2SC 1584  8.50 2S0 234 
.70  2SC 1061  1.40 2SC 1586  7.60 2SD 235 
1.30 2SC 1016 39.00  2SC 1624  1.30 2S0 236 
8.50 2SC 1079  5.90 2SC 1626  1.10 2SD 255 
.45 2SC 1080  4.40 2SC 1628  1.30 2SD 261 
2.80 2SC 1096  1.00  2SC 1647  1.00 2SD 287 
5.80 2SC 1098  1.10  2SC 1661  3.40 2SD 288 
1.10 2SC 1111  3.40  2SC 1669  1.60 2SD 291 
.59 2SC 1114  3.70 2SC 1674  .59 2S0 300 

2SC 1675  59 
2SC 1678  2.25 
2SC 1679  4.25 
2SC 1681  .70 
2SC 1682  .45 
2SC 1684  .59 
2SC 1687  .70 
2SC 1688  .70 
2SC 1708  .59 
2SC 1728  1.90 
2SC 1730  .59 
2SC 1756  1.40 
2SC 1760  1.90 
2SC 1765  8.80 
2SC 1775  .45 
2SC 1816  3.90 
2SC 1846  .70 
2SC 1885  .70 
2SC 1908  .59 
2SC 1909  3.90 
2SC 1913  1.20 
2SC 1945  5.60 
2SC 1951  1.10 
2SC 1957  1.20 
2SC 1969  4.90 
2SC 1973  1.10 
2SC 1974  1.90 
2SC 1975  4.40 
2SC 2028  .90 
2SC 2029  3.90 
2SC 2074  1.90 
2SC 2076  .59 
2SC 2091  2.80 
2SC 2092  3.90 
2SC 2098  4.90 

2S0 313  1 10 
2SD 314  1.20 
ISD 315  1.20 
2S0 325  1.10 
250 330  1.00 
2SD 341  5.60 
2SD 350  5.90 
250 352  .90 
2SD 3560  1:10 
2SD 3510  1.00 
2SD 358  1.30 
2SD 359  1 00 
2S0 360  1.20 
2SD 361  1.00' 
250 370  3.00 
2S0 371S  2.80 
2SD 380  7.60 
2S0 381  1 41, 
250 382  1.4G 
2SD 388  3.40 
2SD 388A  4.40 
2SD 389  .90 
2SD 390  1.00 
2SO 421  8.50 
2S0 424  8.50 
2S0 425  6.50 
2SD 426  4.60 
250 427  3.00 
ZSD 525  1.60 
ISO 526  1.10 
2S0 555A  6.60 
2SD 610  1.90 

SG 613(tv)  5.95 

F E T 
2SD 

5.90 
2.50 
1.10 
.90 
.59 
3.00 
1.60 
1.60 
1.90 
2.80 
4.40 
1.20 
1.40 
2.00 
2.80 
1.10 
2.50 
.59 
3.00 
3.40 
3.90 
1.40 
1.40 
5.90 
4.40 
4.40 
2.50 
1.90 
1.90 
1.60 
.45 
1.00 
1.00 
1.60 
1.60 
.60 
3.70 
1.40 
2.80 
5.60 

2SK 19BL 
2SK 23 
2SK 30 
2SK 33 
2SK 34 
2SK 40 
2SK 41 
2SK 49 
2SK 55 
2SK 61 
2SK 68 
3SK 22Y 
3SK 35 
3SK 31 
3SK 39 
3SK 40 
3SK 41 
3SK 45 
3SK 48 
3SK 49 

MK 10 

IC 

AN 203 
AN 2140 
AN 217 
AN 239 
AN 247 
AN 274 
AN 277B 
AN 315 
AN 328 
AN 362 
BA 511 
BA 521 
HA 1137 
HA 1138 
HA 1149 
HA 1151 

HA 1156  3.00 
HA 1158  5.30 
HA 1159  5.80 
HA 1196  4.90 
HA 1197  3.90 
HA 1201  1.50 
HA 1202  2.25 
HA 1211  1.50 
HA 1306W  3.70 
HA 1322  4.40 
HA 1339  4.40 
HA 1339A  4.40 
HA 1342A  4.40 
LA 1111P  2.50 
LA 1201  2.50 
LA 1364  4.40 
LA 3300  3.00 
LA 3301  3.00 
LA 4030P  3.40 
LA 4031P  3.00 
LA 4032P  3.40 
LA 4051P  3.70 
LA 4400  3.70 
ID 3120  2.50 
M51513L  4.90 
M5152L  2.50 
M51841P  2.80 
M5320P  2.25 
M53273P  2.80 
M53274P  2.50 
M53393  7.60 
M54730 P  8.80 
MPS U31  1.90 
STK 011  7.60 
STK 014  9.50 
STK 015  6.60 
STK 016  8.50 

90 STK 022  11.00 
1.10 STK 032  14.00 
.70 STK 435  8.50 
1.10 STK 439  11.00 
1.10 STK 502  8.80 
.70 STK 503  9.60 
1.10 TA 7027M  3.70 
1.30 TA 7045M  3.00 
1.30 TA 7054P  2.50 
1.40 TA 7055P  3.00 
1-30 TA 7060P  1.60 
2.55 TA 7061AP  1.90 
2.25 TA 7062P  1.90 
3.00 TA 7063P  1.60 
2.25 TA 7064P  1.90 
2.25 TA 7066P  2.00 
2.50 TA 7074P  4.90 
2.50 TA 7075P  4.90 
5.90 TA 7076P  4.90 
2.50 TA 7089P  3.00 

TA 7102  5.80 
2.00 TA 7106P  4.90 

TA 7108P  1.90 
TA 7109P  3.40 
TA 7120P  1.90 

2.50 TA 7122AP  1.90 
3.00 TA 7124P  1.60 
1.90 TA 7129P  1.90 WZ 050  .4 
7.00 TA 7130P  2.80 WZ 052  .4 
4.40 TA 7136P  1.30 WZ 061  .4 
3.40 TA 7146P  4.20 WZ 071  .4 
2.40 TA 715(W  4.40 WZ 075  .4 
3.00 TA 7159P  2.50 wz 081  .45 
3.90 TA 7200P  4.60 WZ 192  .45 
3.00 TA 7201P  4.60 WZ 260  .45 
2.90 TA 7203P  3.70 wz 280  .45 
2.90 TA 7204P  3.40 
4.90 TA 7205P  2.90 
4.40 TA 7310P  3.95 
5.60 TA 78005M  5.80 
4.40 TA 78005P  5.80 

TA 78012M 
TA 78012P 
TA 78015M 
TA 78015P 
TBA 810 SH 
TC 5080P 
TC 5081P 
TC 5082 
TO 3505AP 
UHIC 002 

UHIC 004 
UHIC 005 
UPC 20C 
UPC 41C 
UPC 554C 
UPC 555H 
UPC 563 
UPC 566H 
UPC 576 
UPC 577H 
UPC 592HZ 
UPC 1001H 
UPC 1008C 
UPC 1016C 
UPC 1020H 
UPC 1025 
UPC 1026C 
UPC 1032 
UPC 1152H 
UPC 1156 

UPD 858C 
PLL 01A 
PLL 02A 
SN 1400 
SN 7490 

6.60 
5.80 
6.50 
5.80 
3.70 
5.80 
3.40 
3.90 
8.50 
5.80 

5.80 
5.80 
4.40 
3.70 
2.80 
2.25 
3.70 
1.60 
3.70 
2.25 
1.60 
4.90 
7.01 
3.01 
3.71 
3.41 
3.71 
2.2 
3.41 
3.01 

9.51 
8.81 
8.81 
.1' 
.61 

PRICES MAY CHANGE WITHOUT NOTICE  COD ORDERS WELCOMED 

Minimum order S5.00 Ohio residents add 4% sales tax. Add S 1.00 postage and hand kng 
Quantity discount prices. Ask For Our Complete Price List Mfg inquiries VVelcomed 

All parts guaranteed against factory defect 

DIODES 

781 
S 84 
S 188 
S 332 
S 953 
S 1007 
S 1209 
S 1211 
S 1555 
S 1588 
S 1885 
S 2076 
S 2093 
S 2473 
N 34 
N 60 
001 
0010 
VO 68 
VO 6C 

1.1 
6 
25 
45 
25 
45 
45 
45 
2 
25 
25 

45 
2 
25 
25 
.4 
.6 
4 
.4 

ZENER  DIODES 

IMMEDIATE DELIVERY 

WITHIN 48 HOURS 

TOLL FREE TELEPHONE  FUJI-SVEA ENTERPRISE 
Nationwide 800 543 1607  Local 513,874-0220 
Ohio  800/582 1630 -  874 0223 

Hours. Mon thru Fri. 10-7 Sat. 11-5 

a donslon of Fuji Svea Incorporated 
Dept.  E/T 

P0  BOX 40325  CINCINNATI, OHIO 45240 

TELEX-21-4732 
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Miles Offshore! 
Far out in the Gulf. drilling and 

construction oil rigs stand like giant 
metal mushrooms. Crews of workers 
spend many days on the platforms. 
isolated by distance and weather 
from the mainland. Even with well 
equipped recreation rooms that in-
clude pool tables and regular movie 
showings. they depend on television 
sports and news for relaxation and 
in  
Getting and keeping good. watch-

able pictures means overcoming two 
major problems: distance from ty 
transmitters—as much as 150 miles 
or more—and the ravages of salt 
spray and gale winds on antennas. 

Clifton Giroir, Winegard Dealer 
Associated with Houma Avionics. 

Houma Avionics and Winet;ard 
dealer Clifton "Pookie- Giroir t An-
tenna Service Company). have be-
come specialists in tv antenna 

installations on oil rigs, both drilling 
and production types. Giroir's early 
efforts on jobs contracted by Houma 
Avionics, were as a "troubleshooter 
for antenna installations which were 
not working properly. 
As he states it. "We replaced un-

satisfactory equipment with com-
plete Winegar(' systems, from antenna 
to the tv outlets. While models vary 
by distance from shore and specific 
installation problems. we use 
Chromstar antennas. Chromstar 
high gain—low noise preamplifiers. 
and other Winegar(' electronic com-
ponents. This may include a distri-
bution amplifier, cartridge filters. 
and up to 8 or 10 outlets. With drill-
ing rigs, the antenna is mounted on 
the derrick crown. 150-2(X) feet high. 
On production rigs, the antenna is 
mounted on the communications 
tower, with cable run to the crew's 
home base platform. 
We prefer Winegar(' products for 

these oil rig installations. Winegar(' 
has everything we need in their line. 
components are compatible and 
reliable. The antennas are anodized 
and very ruggedly ,:onstructed'.' 
Giroir. in working with Houma 

Avionics, has developed many tech-
niques for dealing with unusual in-
stallations. particularly in assuring 
longer life for oil rig antennas which 
face destructive conditions con-
stantly'. He adds to his knowledge by 
attending Winegar(' technical sem-
inars, and by tackling. for Houma 
Avionics. the very toughest oil rig 
antenna installation problems in the 
Gulf of Mexico. 

WINEGARD WORKS... Everywhere! 

M•/ WI NEG AR D 
The Winegard Company • 3000 Kirkwood Street • Burlington. Iowa 52601 

Circle No. 143 on Reader Inquiry Card 

LETTERS 
IN NEED OF HELP 

I live in a rural area and have a 30 foot 
antenna tower which works alright dur-
ing early morning and afternoon hours. 
But in the evening I lose a quality picture 
and color. 
I have about 4 or 5 neighbors who are 

close to me, and I know at least two of 
them have CBs. When they key their 
mike, I lose all color and picture quality. 
What can I do about this problem? 
Also-I would like to rig up a good 

outside FM antenna and try to receive 
stations that are further away and with 
more clarity. 
Now-here's the monkey wrench in 

the whole thing. I live in a metal box-like 
mobile home. Is there anything I can do 
without going to the cost of a new 
house? 
Keith Lanolis 

EDITOR: Keith didn't include his ad-
dress or city—so if any ET/D readers 
have any answers or suggestions, we'll 
publish them in this column for Keith to 
read. 

We would like to know if anyone can tell 
us where parts can be purchased for 
Model 107B geiger counter, manufac-
tured by Precision Radiation Instru-
ments, Inc. We've lost track of the firm. 
They used to be at 2235 S. LaBrea Av-
enue, Los Angeles, California. 
Thanks for any help we can get. 

Joe Vezabal 
Lyle's Service Center 
Hettinger, N.D. 58639 

We would appreciate help in finding out 
which type of connector is used on the 
yoke for the following sets: Sanyo-
91C30153154163175; Sanyo-91050/ 
60161170; GE-25Y M; Sylvania-E21; 
E22; Electrohome-C12/14116117. 
Thank you. 
Jerry McKouen 
534 Pacific Avenue 
Lansing, Michigan 48910 

I recently acquired a CRT Tester/re-
juvenator made by Amphenol, known 
as Model 855 CRT-Commander. How-
ever, the manual and schematic is miss-
ing. Can anyone tell me how to obtain 
this information? 
J.I. Cepero 
141 Maryland Ave. 
Paterson, N.J. 07503 
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Independent 
electronic 
service 
At the crossroads 

ET/D chats with the execu-
tives of the two national 
consumer electronics serv-
ice associations. 

By Richard W. Lay 

For those independent TV shop 
owners and technicians who so 

choose, the pathway to survival is in 
diversification of business, educa-
tional upgrading of skills to keep 
pace with the technological explo-
sion, the sharpening of key business 
and financial skills, and the 
assimilation and merger of the 
smaller inefficient service operations 
into larger and more critically 
managed shops. 
These were some of the ideas 

placed forth on the eve of the 
conventions of the two national 
electronic servicers' associations by 
the leaders of the two groups in a 
discussion of future industry trends 
with Electronic Technician/Dealer 
magazine. 
Interviewed were Frank J. Moch, 

executive director of the National 
Association of Television and 
Electronic Servicers of America, and 
Charles L. Porter, executive vice 
president of the National Electronic 
Service Dealers Association. 
"Technology is going to raise hell 

with the service people," Moch told 
ET/D. "We've been trying to forewarn 
them, we've been nagging them they 
had better do three things. They've 
got to diversify their service lines; 
they've got to advertise and stay in 
contact with their customers, and 
they've got to acquire the necessary 

Fig. 1 — Porter "There is more and more 
evidence that the televisions and radios 
on the market are becoming throw-a-way 
items." 
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skills in digital and microprocessor 
technology." 
The reason? 

TV service declines 

The incidence of service has been 

dropping at an accelerated pace 

Fig. 3 — Moch "I believe what we are 
heading for now is the absolute planned 
obsolescence of television and radio 
sets." 

F,g. 4 —(NATESA logo) 

since the beginning of the solid state 
era," Moch said. "After looking at 
some of the new chassis which have 
just been introduced, I would say we 
are going to see a greater reduction. 
The incidence of service right now is 
at .5 calls per year and I would expect 
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with some of this new LSI circuitry 
that it will drop below that." 
Porter, in a telephone conversation 

with ET/D, warned that if indiv.dual 

servicers insist on television and 
radio only servicing they're going to 
find themselves lost to the world of 

the future. 
"It's just like the radio servicer of 

40 years back," Porter said. "He 
didn't have too much trouble in 
adding to his knowledge and 

learning to fix this complicated radio 
that had a picture with it. Then the 
breakthrough of the transistor, and 
then the modules, and now we re 
coming up with something new. If he 
continues advancing his knowledge 
he should be able to survive," Porter 

said. 
As an example of the type of 

attitude that is going to leave the 
unmotivated service organizations in 
the lurch very shortly, Porter related 
the story of a small business and 
home computer company which 
called NESDA headquarters to 
inquire as to the availability of 
service technicians. "This particular 
company happened to be involved in 
just computer terminals. They would 
offer something like $25 per hour — 
portal to portal," Porter said. "We 
called some people in the area where 
these terminals would be located and 
we found out that the TV business 
was really bad and you had to be 
humping — working something like 

70 or 80 hours a week trying to make 
ends meet. 
"Yet, these people turned down the 

offer of this company needing the 
service on computer terminals 
because it was out of their field." 

Microprocessors are here 

Frankly, Porter told ET/D, micro-
processors are "going to be the up 
and coming thing, through the home 

computer eventually. And, he said, 
"the home entertainment and 
consumer electronics technician, the 
same who now services the radios, 
TVs and stereos, is the logical choice 
if he understands the technology of 
the equipment he is working on. So 
when the consumer gets these more 

advanced pieces of equipment, the 
small computers, the VTRs, the 
VCRs, who is going to service it but 
the local electronic technician?" 
For a comparison of where 

technology is now taking us, Porter 
said, just take a glance back 10 

years and look at the innovations. 
In 1968, technicians were still 

primarily engaged in tube television 
servicing. Then came the transistor, 

the modules, the integrated circuits, 
now LSI and digital. "You go back 
another 10 years to 1958 and you find 
you were still in black and white 
television." 
With the "explosion" of electronics 

into virtually every endeavor, there is 
money to be made in the service 
industry, Porter said. "A lot of the 
larger dealers who are really making 

money have already expanded into 
these other fields like VTR, VCR, and 
even now are taking on the 
microprocessor/computer and this 
type of business in order to subsidize 

the drop off in other lines of service." 
According to Moch, the "electron-

ics explosion" has provided today's 
capable technicians with a wide 
range of electronics service to pick 
from. There are smoke and security 

alarms, MATV, CATV, auto elec-
tronics, and appliance electronics, 
such as washing machines and 
microwave ovens. 

Key is advertising 

The key to gaining access to this 

business is advertising, Moch said. 
"Years ago every successful service 
business did quite a bit of 

advertising. The problem came when 
the service business became so 
great, and the need for technicians 

was so intense because of the work 
load, that most simply stopped 
advertising because they didn't want 
the extra business. 

"Thus they broke contact with the 
customer," Moch said. "But today if 
you are going to stay in business you 
better make sure you stay in contact 
with your customer, you must get 
more business per customer since 
you're going to have fewer calls per 
product." 

Moch said continuing education in 
technical skills is one of the key 
goals NATESA will push during the 
coming year. "We started to push our 

people for the serious study of digital 
electronics about two years ago, 
before it really hit hard. One of the 
real problems in our industry, so far 
as the technicians are concerned, is 

that we 'jump' in technology," Moch 
said. "While a technician may have 
more than enough work to do in 
today's technology, all of a sudden 
continued on page 51 

Other phone answering 
machines only take calls. 
Ours calls you. 

Dictaphone announces a 
system that not only records 
messages, but calls you and 
delivers them. 
It's our new Ansafone 696 

telephone answering system. 
After it records a message, 

it will ring any number you tell it 
to — including a beeper ser-
vice, if you have one. 
Ansaf one 696 means you 

never need to miss an urgent 
call — no matter where you are. 

Ansafone 
by 

4) Dictaphone 

For more information 
on Ansafone 696, fill in 

the coupon or call toll-free: 

800-431-1710 
(In New York call 914-967-3810) 

Name   

Title   

Phone   

Company   

Address   

City  State  lip  

Mail to: Dictaphone Corporation 
105 Oak Street 
Norwood, New Jersey 07648 
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Omega 
digital tuning 
systems 
Transition in the TV industry 

Here's an overview of the 
modern Omega system 
including a look at the pulse 
width modulation techniques 
plus set up procedures. 

By Paul Shih 

Changing over from mechanical to 
digital tuning of television receivers is an 
ongoing event in the television industry. 
There have been a number of electronic 
tuning systems already in use, and most 
of them basically employ the varactor 
tuner in one way or another. The basic 
principle of the varactor tuners along 
with a simple analog electronic tuning 
system employing mainly discrete 
components was described in an article 
in February issue of ET/D. This article 
deals with the digital tuning systems that 
incorporate a voltage synthesizer in 
developing necessary tuning data. For a 
review of tuning voltage and band 
switching functions, please refer to that 
previous article. 
The analog electronic tuning system 

containing a potentiometer assembly for 
picking out different tuning voltages has 
many advantages over any mechanical 
tuning system. However, there are 
drawbacks associated with the 
potentiometer assembly which must be 
recognized. First of all, DC stability is 
always a problem; as a result, tuning 
tends to drift or lacks precision. Other 
drawbacks are the high cost of the 
precision potentiometers and the 
inconvenience in tuning and retuning the 
potentiometers for optimum reception of 
desired channels. 
A rather different approach in deriving 

the tuning voltage was used by General 
Instrument Corporation in developing 

the Omega tuning system. Instead of 
using the mechanical position of the 
potentiometer as a means to retain the 
necessary tuning voltage, the Omega 
system uses an electrically alterable 
read only memory (EAROM) to store 
digital equivalents of tuning voltages. 
With proper control functions, this vital 
tuning data can be retrieved from the 
EAROM, processed and sent to the 
varactor tuner. The data stored in the 
EAROM can also be altered, updated or 
rewritten any time the viewer adjusts the 
coarse and/or fine tuning of the set. 

Omega tuning systems 

The original Omega tuning system was 
first introduced in 1975. There are now 
three systems available for use. These 
systems are compatible with many 
available varactor tuners, push-button 
selection and display devices, and of 
course remote control systems. With 
their low production cost due to the use 
of low-speed MOS-LSI technology and 
their capability of accommodating many 
different television channel allocations 
found all over the world, the Omega 
systems will be accepted by the 
television industry not only in the United 
States but also in many major foreign 
countries. 
The three Omega digital tuning 

systems, namely, Omega/82 Channel 
System, Economega 1/16 Channel 
System and Economega 11/20 Channel 
System, will now be described. 
The 82-channel system is built around 

primarily 4 custom LSI chips, an 
N-channel MOS control chip, an MNOS 
memory chip, a CMOS D-to-A converter 
chip and an N-channel MOS display chip 
(Fig. 1). The system accepts 2-digit 
keyboard entries and generates the 
required tuning and band switching 
voltages for the varactor tuner. In 

addition, it also provides a two-digit 
seven-segment channel number display 
for the selected channel. 
Switches or controls are provided for 

channel stepping by units or tens, 
coarse-tune, fine-tune and active 
channel searching. By adding another 
interface chip to the standard 4-chip 
system as a design option, each of the 
favorite television stations up to 20 
channels may be selected with a single 
digit keyboard entry. 

The "10 year" memory 

The use of an electrically alterable read 
only memory array, ER1400, in the 
Omega system is a rather unique 
feature in electronic tuning. The ER1400 
is a semiconductor MOS memory which 
is made of 1400 memory transistors. 
Each transistor can store one bit of data. 
A "word" may be represented by one or 
several bits of data. The ER1400 has 
100-word capacity, and each word is to 
be represented by 14 bits. These 100 
words are arranged in the 10-by-10 
two-dimensional matrix, and there are 
14 such matrixes stacked one on the top 
of the other to give each word a capacity 
of 14 bits. 
The ER1400 is fabricated with the 

MOS technology using 
metal-nitride-oxide silicon as interface 
for the aluminum gate insulator. Data is 
stored by internal negative writing 
pulses which are selectively applied to 
the 1400 MNOS memory transistors. 
The applied pulses cause charges to 
tunnel through the 2-angstrom-thick 
gate oxide of the MOS transistors. 
These charges are trapped at the oxide 
interfaces when the writing pulses are 
removed. The result is that the gate 
threshold voltages of the selected 
memory transistors are shifted toward a 
negative direction. This negative shift in 
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Fig. 1-Omega 82 channel 
digital tuning system 
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Fig. 2-Economega I 16-channel digital tuning system (courtesy General Instrument Co.) 

the threshold voltage, as an indication of 
data stored, will remain even if the DC 
supply is removed. Thus, nonvolatile 
data retention is realized. The ER1400 is 
capable of storing data for 10 years 
without any stand-by power. 

The ER1400 is used in the Omega 
system to store binary equivalents of the 
analog tuning voltages for 82 channels 
as well as the two-digit channel number 
of the last channel being viewed. An 

additional 16 memory locations may be 
used to accommodate optional services 
such as closed circuit or cable television. 
In comparison to many computer 

memories, the ER1400 is a rather slow 
memory system that requires 20 
milliseconds to write or to erase each 
word. However, this long 
memory-access time is not a detrimental 
factor in television tuning. In fact, this 
slow speed feature together with simple 
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timing requirements permits serial 
transfer of both address and data to and 
from the memory by a one-pin 
bidirectional bus. As a result, the need 
for multiple-terminal connections for 
addressing or writing as required in a 
faster parallel data transfer system is 
eliminated. The only parallel terminals 

used are pins 6, 7, & 8 (C,, C, & C). 
These pins are coupled to the control 
chip by 3 wires to receive a 3-bit parallel 
code for commanding the memory into 
one of its seven operating modes—input 
address, input data, erase, write, read, 
data out and stand-by. This economy of 
interconnects for the memory results in 
lower production costs. 

The 4-chip syste m 

Channel selection is performed with 
push-button entry of two digits on a 
keyboard connected to the keyboard 
entry pins on the 40-pin control chip. A 
keyboard scanner (essentially a 
counter) in the control chip scans the 
keyboard switches at a 14-KHz rate 
constantly for a switch closure. Once a 
closure is sensed from the first digit 
entered, the scanning is stopped. The 
closure is reconfirmed 15 msec later by 
a "debounce" flip-flop circuit in the 
control chip to insure smooth and 
accurate keyboard operation. After 
confirmation of the switch closure, the 
scanner turns itself into a shift register 
which then passes the data (created by 
the closure) contained in it to a data 
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Fig. 3-Economega ll 20-channel digital tuning system (courtesy General Instrument Co.) 

register in the display chip. This same 
process will repeat for the second digit 
entered. After the two-digit channel 
number is stored in the two data 
registers of the display chip, the 
following 3 operations take place: 
(1) storing the last channel number 
being viewed in the ER1400, 

(2) developing the required 
tuning voltage for the channel 
selected, and 

(3) decoding the channel number 
to develop the corresponding band 
switching voltage and also 
displaying the channel number. 

The last channel number 

Upon the completion of storing the 
channel number in the display chip, the 
control chip will begin to send a 20bit 
code to address memory line 99 in the 
100 line main memory (lines 0 thru 99) 
for the first digit channel number through 
the EAROM address register. The same 
first digit stored previously in the display 
data register is now shifted to the data 
register of the EAROM via the control 
chip. Upon reception of a "write" 
command by the 3-bit parallel code from 
the control chip, this piece of data 
temporarily held in the EAROM data 
register is then shifted into the EAROM 
memory through line 99. The second 
digit channel number is next written into 
the memory through line 98 in the same 
manner. 
The combination of the two digits in 

the memory locations 99 and 98 
represents the channel number of the 

channel being viewed at the moment. If 
the system is switched to another 
channel by new keyboard entry, the 
channel number previously held in the 
memory locations 99 and 98 will be 
erased, and the new channel number is 
written into the same memory locations. 
When the power is turned off, this last 
channel number viewed will be retained 
in the memory. When the power is 
turned on again later, the last channel 
number will reappear in the display, and 
of course the receiver is tuned to that 
channel. 

Developing tuning voltage 

After the two digit channel number is 
stored in the EAROM, the same channel 
number also temporarily stored in the 
data registers of the display chip is now 
sent to the address registers of the 
EAROM via the control chip through the 
single I/O bus. When the "read" 
command, coming from the control chip 
through the three parallel wires, arrives 
at the EAROM, the channel number 
information held in the EAROM's 
address registers will help to locate the 
correct memory lines and cause the 
tuning data to be read into the EAROM's 
data register. This tuning data is then 
shifted out via the same single 
bidirectional I/O bus to the 14-bit data 
register in the control chip. 
The 14-bit data register consists of 

two polynominal counters of 10 MSB 
(most significant bit) and 4 LSB (least 
significant bit). With the input from the 
10bit counter, a 10-bit pulse width 

modulator (essentially a set/reset 
flip-flop) produces variable duty cycle 
square wave pulses. The coarse tune 
voltage is produced by amplifying these 
10-bit data pulses from the control chip 
to the level of the 28-volt tuning 
reference voltage in an amplifier-driver 
stage in the D/A converter. Similarly, a 
4-bit pulse width modulator in 
conjunction with the 4-bit counter is used 
to produce variable duty cycle square 
pulses but at a much higher frequency 
than that of the pulses from the 10-bit 
system. These higher frequency pulses 
proportional the 4-bit data will be 
converted into variable-amplitude 
pulses by an amplitude-driver stage in 
the D/A converter and a single RC filter. 
These variable-amplitude pulses have 
15 discrete amplitude steps and are 
used as the fine tune voltage. 
A time-slot signal from the control chip 

activates a multiplexer inside the D/A 
converter, causing the filtered fine 
tuning pulses to be inserted at the end of 
each coarse tune pulse. This combined 
output pulse from the D/A converter is 
smoothed out by a low-pass filter. The 
resulting tuning voltage for the selected 
channel is then sent to the varactor 
tuner. 

Display & band switching 

The display chip decodes the channel 
number information received from the 
control chip to provide channel band 
switching and channel number display. 
The switching voltage for UHG or VHG 
Hi/Lo channel is developed in a 

band-switch decoder. At the same time 
display decoders interpret the channel 
number information. The decoded 
channel number is sent to a 2-digit 
7-segment channel readout through 
display drivers. The system is also made 
available for a character generator type 
of display in BCD format. 

Coarse/fine tuning 

The Omega 82-channel system has 
preset tuning done at the factory. Under 
normal condition, it requires no 
customer set-up or adjustments. 
However, there are occasions when the 
fine tune needs to be slightly readjusted 
for optimizing channel reception. Simply 
push the Fine-Tune Up or Down button 
until the best picture and sound are 
obtained. What has been done is that 
the control chip increases or decreases 
the fine-tune output by stepping (15 
possible steps) until the correct value is 
reached. On release of the fine tune 
button, the new fine tune data in digital 
form (4 bits) is rewritten into the 
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EAROM's 4 memory locations. Thus, 
the fine-tune data is updated. 
Any time when the varactor turner has 

been modified, repaired or replaced, the 
readjustments of the coarse and fine 
tune controls or switches should be 
carried out. First, press the 
Coarse-Tune switch and then rotate the 
Coarse-Tune potentiometer until the 
desired channel is tuned in. The 
adjustment varies the coarse tune 
voltage and actually changes the most 
significant 10 bits of the data word to be 
rewritten into the EAROM's memory. 
After the coarse tuning is completed, 
next press the Fine-Tune buttons to 
optimize the reception as described 
previously. The new coarse and tine 
tune data will be used each time the 
same channel is called on again. 

"Last channel" operation 

As the power is turned on, a master reset 
pulse generated in the control chip 
resets all timing clocks. All the clocks in 
the system are now set to be referenced 
to the 1 MHZ OSC in the control chip. A 
two-digit 20bit address signal generated 
in the control chip is then sent to the 
EAROM to address memory lines 99 
and 98 in sequence. This causes the 
channel number of the last channel 
viewed, stored in those two memory 
locations, to be read into the EAROM's 
data register and then sent out to the 
display chip registers. Once this channel 
number is stored in the display registers, 
the whole sequence of channel 
selection operation as previously 
described will start, just as if this 
two-digit channel number came from the 
control chip keyboard. 

The 5-chip system 

Addition of an interface chip, T-1201, to 
the 4chip system does not change the 
basic operation as described above, but 
it enables the viewer to select up to 20 
favorite channels each with just single 
digit entry. The interface chip contains 
20 non-volatile memory lines and 
necessary logic circuitry for addressing 
the memory locations and interfacing 
with the rest of the Omega system 
through the control chip input terminals. 

Controls or buttons have been 
provided for the initial entry of the 
two-digit channel number ("zero" before 
a single digit channel number) via tens 
and ones inputs. Each digit of the 
channel number entered is converted 
into a 12-bit code. By pressing a store 
button, the encoded channel number is 
then stored in the interface memory. 
When a single button on the input 
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Fig. 4-Keyboard matrix used in economega 

keyboard connected to the interface 
chip is pushed, the corresponding 
two-digit channel number stored in the 
interface memory lines is picked. This 
two-digit information is sent to two 
corresponding keyboard terminals on 
the control chip, just as if this channel 
selection came from a two-digit input 
originating at the control chip keyboard. 
From this point on, the channel selection 
operation is the same as what has been 
described for the 4-chip system. 

Economega 1/16 system 

The Economega I system has many of 
the tuning features that the Omega 82 
channel system has, and yet it costs 
considerably less. Basically, it consists 
of two chips, an N-channel control chip 
and an EAROM (fig. 2). The EAROM 
stores the tuning and band information 
for 16 television programs. Both the 
coarse and fine tuning information 
stored have the same bits resolution as 
the standard Omega system (10 bits for 
coarse tune and 4 bits for fine tune). In 
addition to receiving binary program 
number inputs and functional command 
from the control keyboard, the control 
chip interfaces with the EAROM, a D/A 
converter and possibly a display unit. 
Push-buttons or switches are 

provided for band selection, program 
stepping by units, fine tuning and input 
storing. A program select input (pin 20) 
terminal on .the control chip, when 
connected to 3 different DC potentials, 
allows selection of 8, 12 or 16 television 
programs during the initial setup for the 

MX, 

MX2 

MX3 

MX4 

MX5 

II system (courtesy General Instrument Co.) 

system. 
Pins 22, 23, 24 and 25 (2', 2,22, 2) on 

the control chip have the dual function of 
either receiving binary program input 
commands from an encoder or providing 
outputs to a TTL and an appropriate 
display unit. When the Input/Output 
Select pin 19 is connected to ground, the 
input mode for those pins is selected. 
With a remote control system in 

operation, the Serial Remote Input pin 
21 on the control chip receives a 0.5 
msec negative pulse train from the 
remote receiver. The number of pulses 
received determines the program 
number to be selected. 
A muting operation is incorporated 

into the system. From the time a 
program scan is initiated, the muting 
operation starts and continues until the 
ValidateAuto Stop function stops the 
scanning at a selected television 
program. Actually, muting is activated 
for 256 msec each time a program 
change is made. 
The additional features that may be 

made available include sequential 
tuning through all 16 memory lines and 
introduction of a skip code to bypass any 
memory line which does not store a 
channel. This sequential tuning 
operation lends itself very well to a 
simple remote control system that does 
not have too many different ultrasonic 
frequencies to be encoded and 
decoded. 
Economega I system may incorporate 

one more chip, MEM 4956, a D/A 
converter, as an option. In this 3-chip 
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DUAL TRACE MODEL 532 — 30 MHz 

DUAL TRACE MODEL 517 — 15 MHz 
USABLE TO 27 MHz 

SINGLE TRACE MODEL 515 — 15 MHz 

Put Hickok Scope reliability on your 
side and get things done easier, faster, 
better and with complete assurance that 
you're doing them right. 
Economically priced Hickok push-

button-triggered Scopes are quick and 
easy to set up and use. A color-coded 
front panel speeds up and simplifies oper-
ation. Triggering is practically fool-proof, 
well in excess of the MHz rating.  And 
excellent pulse responses virtually elimi-
nate overshoot and ringing. 
Call your nearby Hickok distributor 

and set up a demonstration today. See for 
yourself how a modestly priced Hickok 
single or dual trace 15 MHz, or dual trace 
30 MHz, Scope will save you time and 
exasperation. 
If you're outside of Ohio, call us toll 

free at 800-321-4664 for the name of 
your nearest Hickok distributor. 

HIC KO K 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue • Cleveland, Ohio 44108 
(216) 541-8060  •  TWX: 810-421-8286 

system, the Fine Time Slot pins on the 
control chip and on the D/A converter 
are connected together to provide 
operation for combining coarse and fine 
tune data as was performed in the 
standard Omega system. 

Tuning procedure 

To tune in a desired television channel, 
first select a corresponding program 
number (1 to 16) and then press the 
required band button. Program 
scanning commences within the 
selected band until a valid, desired 
program is located. At that time, the 
Validate (pin 28) and Auto Stop (pin 29) 
operation stops the scan. The validation 
of a selected program is carried out 
within 256 msec by a positive going 
pulse originating at the Validate pin. If 

the selected program is not validated in 
this time period, the scanning will restart 
and continue to sweep toward the upper 
end of the selected band. If the desired 
program has not been located, the 
tuning voltage drops back to zero, and 
the scanning restarts from the lower end 
of the band after a delay of 256 msec. 
The automatic scanning in locating 

the desired channel may be defeated by 
linking the Validate and Auto Stop pins 
to the band input terminals. In doing so, 
full manual control of the tuning 
operation is restored. 

Econo mega 11/20 

The heart of the Economega II system is 
a voltage synthesizer, AY-5-8290, which 
contains both p-channel control logic 
and non-volatile memory in its single 
package. The memory stores channel 
numbers and tuning voltages for 20 
television programs. The peripheral 
components interfacing with this 
single-chip voltage synthesizer include 
a TTL decoder driver for the 2-digit 
display, a D/A converter, a remote 
decoder, a local keyboard and the 
tuners (Fig. 3). 
Channel selection is carried out by 

pressing one of the 20 single 
push-button program selectors or by 
pushing down the Program UP (Pr ) or 
Program Down (Pr ) button (Fig. 4). 
Upon receiving program selection 
commands from the local keyboard or 
from the remote control receiver, the 
control logic retrieves channel 
information from the memory and 
produces 3 different signal voltages. 
The signal corresponding to the channel 
number (or desired program number) is 
sent to the TTL decoder driver for 
application to a 2-digit readout, while an 
appropriate DC switching voltage is 

coupled to the tuner to provide band 
switching. Another signal, variable duty 
factor modulated pulse train, is coupled 
to the D/A converter for developing the 
final tuning voltage. 
When the Program Up button is 

pressed, the program selection is 
incremented upwards; program "F is 
selected after program "20." Pressing 
the Program Down button switches the 
program downwards; program "20" is 
selected after program "I." If the No Skip 
terminal (pin 22) is set at a logic "0," 
unused programs which have previously 
been set to channel "0,0" will be skipped 
during the downwards or upwards 
sequential program selection. 
The system programming, as 

described below, allows any television 
channel from 01 to 99 to be assigned to 
any one of the 20 system programs. A 
display mode switch provided permits 
display of either the two-digit television 
channel number or the system program 
number on the same two-digit readout. 
The channel number is displayed when 
the mode switch sets a logic "1" for 
Display Mode pin 23; a logic "0" 
displays the program number. 

System programming 
To have the tuning system operate 
properly, an initial setup for up to 20 
television channels must be performed. 
The steps involved in the programming 
are: 

(1) turn on the Program switch, 
(2) turn the rotary switch to Channel, 
(3) press the desired single program 
button, 
(4) press the Channel Up or Channel 
Down button until the desired TV 
channel number appears in the display, 
(5) press the Tune Up or Tune Down 
button until the desired TV program 
appears in the screen, 
(6) press the Store button, 
(7) repeat steps 3 through 6 for tuning 
each of the desired programs, 
(8) turn the Program switch off. 
Empty or unused programs may be all 
set to channel number "0,0." They will 
be skipped rapidly during program 
selection. 
The Economega II system just like the 

previous two Omega systems also has 
muting operation which blanks out the 
tuner during program changes. 
However, one unique feature that 
previous systems do not have is the VHF 
Lock. When pin 29 of the voltage 
synthesizer is set at a logic "1" or at the 
"Lock" position, the tuning data stored in 
the first 12 VHF programs can not be 
erased or altered by the user. rro 
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BITER THE SYLVANIA MI WON TAB SWEEPSTAKES 
We're giving away a million tabs to 
dealers nationwide so they can go on 
wild shopping sprees in ou - "Tab 
Terrific" Awards Catalog. 
The 25,000 tab grand prize winner 

gets to pick at least as many prizes as 
we've shown in the picture. There 
are also four second prizes of 10,000 
tabs. Eight third prizes of 5,300 tabs. 
Five-nundred fourth prizes of 500 
tabs. And a whopping 2,580 other 
prizes of 250 tabs. 

HOW TO BE AMONG 
THE CHOSEN MANY 

To emer, pull off the inventory con-
trol tab from a five-pack of Sylvania 
receiving tubes, or prepare a reasor-
able facsimile 

On the back, 
clearly print your 
name, address, 
invoice number 
and distributor's 
name. Mail to: 
Sylvania Award 
Headquarters, 
P.O. Box 1000, 
Fenton, Missouri 
63026. 
The more times 

you enter, the better your chances 
of w nning. And if you do win, you 
can add your sweepstakes tabs to 
the regular tab program which 

• e••• 

cn 

runs through November. 
A DATE TO REMEMBER 

Or Sweepstakes runs through the 
month of September, and entries 
must be postmarked no later than 
September 30th. Ask your Sylvania 
distributor for all the details and a 
copy of the Awards Catalog. 
Then, when you oick out your 

prizes, it's fun knowing someone 
else will pick Jp the tab. 
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Electronic 
voltage 
regulators 
Getting to know them 

The author takes you on a 
familiarization tour of today's 
modern "invisible IC voltage 
regulators, with 
troubleshooting hints and a list 
of the basic IC families. 

By Bernard B. Daien 

For decades electronic voltage 
regulators have been used in test 
equipment, industrial electronics, 
medical and scientific apparatus, and 
commercial power supplies. Recently 
various forms of electronic voltage 
regulation have been incorporated into 
color TV's, high fidelity phono turntables 
and tape decks, and video tape 
systems, But the biggest single 
incentive towards electronic voltage 
regulator progress has come from the 
computer field, where many regulators 
are used in a large system, and 
consequently have a significant impact 
on size, weight and price. 
The computer people have been 

concerned with regulator efficiency, 
since inefficiency means heat, and heat 
means blowers and coolers, which 
translates again into size, weight and 
price. It also translates into higher power 
consumption, and rising electrical 
energy costs have made users very 
efficiency conscious. Together, these 
factors have influenced a revolution in 
voltage regulator design, which is now 
being felt even in consumer electronics, 
and has been felt in industrial 
electronics for some time. 
The voltage regulator revolution 

dictates that the technician update his 
knowledge in the field of electronic 
voltage regulators, which, like most 

modern circuitry, is now largely available 
in integrated circuit form. 

Critical para meters 

It is generally accepted today that 
electronic equipment must operate over 
the range of 105 to 130 volts on the AC 
line. Brown outs often reduce this still 
further and momentary drops occur 
when air conditioners and other heavy 
loads come on the line. With digital 
circuitry, momentary undervoltage can 
cause loss of information, with 
consequent erroneous results. (And 
some logic families operate only over 
very narrow supply voltage ranges.) 
But there are other considerations, 

other functions, performed by voltage 
regulators which are less apparent. For 
example, since many different signal 
circuits may be powered from the same 
supply, some means must be employed 
to prevent interaction. A TV set is a good 
example of this, where the video 
amplifier, the vertical, and the horizontal 
deflection circuits often are derived from 
the same source. Thus we have signals 
from 30 Hz up to 4 MHz on the same 
supply line, and the way we handled it in 
the old days was to use plenty of 
"decoupling filters," big electrolytic 
capacitors. When the vertical amplifier 
decoupling capacitor opened, there was 
60 Hz sawtooth feeding back into the 
horizontal (and thus the keyed AGC line 
into the IF), and the video and other 
circuits. Symptoms appeared 
everywhere. 
Now let's suppose that the circuit used 

a 100 mfd decoupling capacitor ... that 
turns out to have an impedance of about 
30 ohms at 60 Hz, not very low for a 
bypass capacitor. If we use a good 
voltage regulator in the power supply, 
the output impedance of the regulator 
would be about 3 milliohms, or the 

equivalent of a capacitor of one farad! In 
case you are curious as to how we arrive 
at the output impedance of the regulator, 
here it is: We place an electronic load on 

the supply, such as an audio amplifier. 
We vary the output current drawn from 
the supply, and measure the resulting 
change in voltage. Thus if we change the 
current one ampere, at a 60 Hz rate, and 
the voltage changes one volt, then, by 
ohms law, Z,,11 = cc hh e. :on vcolurtraeoet = 1 ohm. 
Since the output change in a modern 

regulator is in millivolts, the output 
impedance is in milliohms. What we are 
really saying is that a voltage regulator is 
also inherently a very good decoupling 
filter. By using a modern IC voltage 
regulator we not only get regulation, we 
also eliminate the need for big, heavy, 
costly, electrolytic capacitors. 

The multiple regulators 

But we go even further. Instead of using 
one large, hot, high power central 
regulator, the trend is toward using 
several small IC regulators, mounted on 
the modules (PC plug-in boards). This 
means we are using low powered, cool, 
inexpensive regulators, right where they 

are needed. We thus avoid even the 
impedance of wiring between the 
regulator and the load, which can be 
appreciable at video frequencies. And 
we do not need heavy heat sinks. These 
are called "on-board" regulators, for 
obvious reasons. 
Once we go to several small on-board 

regulators, we get a free bonus ... each 
regulator can be at a different voltage if 
needs be, to obtain optimum 
performance from the particular module. 
Now we get another bonus. Have you 

ever seen what happens to a system 
when the regulator fails? If the series 
type regulator fails shorted, or the shunt 
type (zener) regulator opens, the output 
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voltage goes high, and all 
semiconductors on that line are zapped! 
With several regulators, only the 
components using that particular 
regulator are damaged. That is a BIG 
bonus to the service technician. 

A different approach 

Now how do we solve the efficiency 

problem previously mentioned? There is 
a whole new family of commercial IC 
"Switching Type" regulators, which 
work on a different principle than the 
series, or shunt type of circuit. Look at 
Figure 1. In some ways it is similar to the 
pulsating relay type voltage regLlator 
that was used for so many years with 
automobile battery charging systems. 
With 20 volts unregulated, applied to 

the input, current flows through inductor 
"L," and charges capacitor "C." When 
the output voltage across C rises to over 
10 volts, the relay is activated, pulling 
the armature down and interrupting the 
flow of current through L. C stops 

charging and the output voltage stops 
rising. 
The magnetic field in the core of L 

collapses, creating a counter flow 
(discharge current). Like any collapsing 
field (auto ignition coil), a high voltage 
would be generated by the counter emf, 
but in this case we have placed a "catch 
diode" with reverse polarity at the input 
to the coil, across the switch contact to 
ground. This functions just like a TV 
damper diode, it "catches" the 
discharge of L and dumps it into C, just 
the way the damper rectifier dumps the 
charge into the boost capacitor. So the 
energy stored in L winds up charging C, 
and C sees a fairly continuous current 
charge. 

Now L also performs another function. 
When the switch closes again, as the 
output voltage fails due to the load 
discharging C, L prevents a heavy 
inrush current as C charges. This inrush 
not only is hard on the switch contacts, it 
also takes short, heavy, current pulses 
from the power source, and causes 
radio frequency interference over a wide 
band of frequencies. Since an inductor 
opposes a sudden change of current, L 
forces the current to rise gradually. The 
result is a small, ever changing, output 
voltage change, usually a millivolt or so. 
(Of course, in actual practice, the relay 
switch is replaced by a solid state 
device.) 

No voltage drop 

This circuit is very efficient, since there is 
no "voltage drop" across the regulator, 
in the usual meaning of the words. 
Instead, we use a switch which opens 
and closes as needed, to charge a 
capacitor to the desired voltage. If the 
load changes and tends to drain the 
voltage on C more quickly, the switch 

closes. If the line voltage rises, and 
tends to charge C more quickly, the 
switch opens. The output voltage 
depends on the ratio of the switch open 
time to the switch closed time. The 
voltage drop across the regulator, which 
includes the switch, is high when the 
switch is open (but the current is zero 
with the switch open) thus the power 
dissipated in the regulator is I X E at this 
instant, which is zero! When the switch is 
closed power is stored in the inductor, 
and the capacitor ... but if you remember 
your basic electronic theory, losses in a 
high quality (high "Q") inductor or 
capacitor, are very low ... (reactance, not 

Fig. 1-A basic switching regulator circuit, in many respects 
similar to the pulsating relay type used in auto battery charging 
systems. 

resistance). By inspection, and intuition, 
you know that the losses must be far less 
than if we attempted to drop the voltage 
by means of a resistor, or a 
semiconductor acting like a resistor. 
At this point you may be wondering 

why we haven't replaced all voltage 
regulators with switching type 

regulators. In order to make a switching 
regulator small and light and 
inexpensive, we use a small ferrite cored 
coil, and the small resulting inductance 
means a high switching frequency in 
order to prevent core saturation. At high 
frequencies we can also use a small 
capacitor. But, at high frequencies we 
run into the previously mentioned radio 
frequency interference, which requires 
shielding and filtering. 
And at high frequencies we need 

power diodes and transistors which are 
fairly expensive. You know that in the TV 
sets which rectify some of the horizontal 
sweep (scan rectified) for power for the 
low voltage transistor circuitry, special 
diodes with fast recovery time are 
required, and the horizontal output 
transistors, running at 16 KHz, are quite 
costly too. We can get inexpensive 
signal diodes to run at high frequencies, 
but when you try to run appreciable 
current through a junction, it takes time 
to clear the charges out of the depletion 
zone in order to establish an "open 
circuit" condition again. Thus power 
semiconductors that run at high 
frequencies cost money. Switching 
supplies cost money for shielding, 
filtering, and semiconductors ... and 
when something costs more it is 
adopted with reluctance by the 
manufacturer. Rising energy costs have 
made these switch type regulators more 

Fig. 2-The three terminal plug-in regulator is the closest thing we 
have today to a "universal" regulator. Virtually impossible to 
destroy, these compact devices automatically limit current and 
shut down when overheated. 
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attractive, and even the cost conscious 
TV industry is now using them, and 
making an advertising point out of their 
use. 
Computer terminals have been using 

switch regulators for some time, and the 
technician entering the industrial field 
will certainly encounter them quite 
frequently. Many pocket calculators use 
some form of switching regulator to 
establish the different voltages required 
by the read-out, logic circuits, etc. 

Three terminal regulators 

Until a few years ago power supplies 
were big business. People either 
designed their own, which employed 
engineers and technicians, or they 
bought supplies from one of the many 
power supply manufacturers. Of course 
with such a big market, the integrated 
circuit manufacturers jumped in and 
filled the need, as they have in so many 
other areas. At first the regulators 
required several external components to 
set the voltage to the required level, to 
prevent oscillation, to limit the current, 
etc. More recently the "three terminal" 
regulator has become available, and is 
popular because it is exactly what its 
name implies ... a three terminal plug in 
device that is a self contained fixed 
regulator. It is used as in Figure 2. The 
only precautions are that the lead 
between the usual rectifier filter 
capacitor and the input to the regulator 
be short, and that a small capacitor be 
placed across the output terminal to 
ground close to the regulator. (These 
precautions prevent oscillation of the 
internal high gain wideband amplifier.) 
Three terminal regulators come in a 

wide variety of fixed voltages, in both 
positive and negative polarity. If you 
need a five volt regulator for TTL logic 
circuitry, you simply buy one, and plug it 
in. They also come in a variety of 
packages, from small plastic low 
current, to metal cased high current for 
use with a heat sink. 
Don't be deceived by the apparent 

simplicity of these devices, because 
they do some pretty sophisticated things 
... they shut down when overheated 
(thermal shutdown) due to the 
combination of voltage across them and 
current through them. They also limit the 
current through them to a value which 
cannot destroy the regulator. In short, 
they are virtually blow-out and burn-out 
proof. About the only way to destroy 
them is to apply an input voltage in 
excess of the voltage capability of the 
regulator... such as a lightning hit on the 
line, or some other unusual occurence. 
Even a dead short circuit on the output 

Voltage Regulator Guide 

Positive fixed three terminals regulators. 
7800 Series. Available in various packages with output currents from 100 ma 
to 3 amperes, in voltages from 5 volts to 24 volts. Temperature drift 1 millivolt 
per degree centigrade. Ripple reduction 5000 typical. Load and line regula-
tion about 100 millivolts each. Thermal and overcurrent protection internal. 

Negative fixed three terminal regulators. 
7900 Series. Available from 3 volts to 24 volts, with somewhat better perfor-
mance specifications than the positive regulators above, otherwise similar. 

Adustable three terminal regulators. 
LM 117 and LM 317. Positive only. Adjustable 1.2 to 37 volts. Output current 
capability over 1.5 amperes. Internal thermal and overcurrent protection. 
Similar performance specs to fixed 3 terminal regulators. New devices are 
scheduled for this family. 

Dual tracking regulators. 
These devices come in the following voltages, depending upon the manu-
facturer, +5 and -5, +12 and -12, +15 and -15, +18 and -18, +12 and -6, +5 
and -9, +5 and -12. It is advisable to consult the various manufacturers data 
sheets as these specifications are variable, depending on the source. 

will not phase them. Simple, and rugged. 

The "Universal" regulator 

Not long ago, a new 3 terminal regulator 
was announced that is adjustable from a 
little over a volt, to almost 40 volts, at 1.5 
amperes ... this is a positive regulator, 
and by the time this is in print someone 
will be working on a negative polarity 
counterpart. As you will see later, it is 
easy to raise the current level of any 
regulator by adding power transistors to 
handle the extra current, so we have an 
almost-univeral regulator now. There is 
now very little reason for any one to 
design, or buy a regulated power 
source, when for most applications, we 
can plug in a three terminal regulator 
and do the job adequately. 
These 3 terminal regulators are series 

type devices. In the past it was difficult to 
use low voltage series regulators 
because the internal reference was 
some form of zener device, in the 6 volt 
range in order to achieve a low 
temperature coefficient. With a 6 volt 
reference it required different circuitry to 
obtain voltages over 6 volts, and under 6 
volts, regulated output. Voltages over 6 
demanded an amplifier with gain, since 
the output exceeded the reference ... 
while voltages under 6 demanded 
circuitry that ran at less than unity gain (a 
loss). One circuit could not do both well. 
The new adjustable 3 terminal 
regulators solved this problem by means 
of a precise reference under a volt, 
which does not depend upon zener 
diode action, but instead is based upon 
the forward conduction of a junction. 
Since much has been written about 

the internal circuitry of ICs in the past, 

this article will not be concerned with that 
aspect. Rather the space is spent upon 
the characteristics, applications, and 
troubleshooting of the regulators ... the 
practicalities of the devices required by a 
technician. The writer feels that it is no 
more necessary to understand the 
construction of an IC now, than it was to 
know how a vacuum tube was made in 
the tube days, in order to use and 
troubleshoot vacuum tube equipment. 

Dual tracking regulators 

Some types of operational amplifiers 
require both a positive and a negative 
supply, so that the output can swing 
positive or negative with reference to 
ground. Certain configurations of 
transformerless power output stages 
similarly require dual power supplies. In 
digital logic we have a parallel situation, 
with some logic families requiring dual 
power sources. All of these dual power 
supplies have one thing in common, 
both the positive and the negative 
supply are supposed to be equal. If they 
are not closely equal, the circuitry being 
powered becomes "unbalanced," i.e., 
there tends to be an output signal when 
no input signal is present, or, as the 
power supplies fluctuate a similar 
fluctuation appears in the output. If the 
power sources are balanced and the 
circuitry is performing properly, we 
achieve "common mode rejection," 
which means that, among other things, 
variations in the power supply voltage do 
not appear in the output. 

In order to meet these needs, dual 
tracking regulators have been 
developed, which consist of two 
regulators on one chip, so configured 
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Fig. 4-Input versus Output voltage for a +5 volt regulator. 

that one tracks the other. If one shifts, 
the other shifts by the same amount, so 
that, for example, the outputs are +15 
volts, and -15 volts with respect to 
ground. If the +15 volts shifts to 15.1 
volts, the negative will also shift to -15.1 
volts. 
Dual tracking regulators usually have 

one or two external resistors which are 
selected to tighten up the tracking. In 
addition, there are the usual precautions 
that apply for bypassing, short leads, 
etc. These regulators are of the series 
type. 
Figure 3 is a table listing the different 

types of popular IC regulators, and their 
characteristics, to aid in selecting, using, 
identifying, and troubleshooting these 
devices. (You can use these device 
numbers to locate substitutes with 
service type identification in the Sylvania 
ECG, Motorola HEP, RCA, SK and 
similar series.) They are generally in 
stock in electronic industrial supply 
houses. 

Troubleshooting 

Troubleshooting these regulators 
requires an oscilloscope in order to look 
at the output, in the event of loss of 
regulation, or ripple in the output. (A 
properly operating regulator has so little 
ripple in its output that it takes a high gain 
scope to look at it.) In the event that the 
regulator is oscillating, due to long leads, 
poor contacts, or inadequate or 
defective bypass capacitors, the output 
regulation may suffer. Oscillation is 
readily detectable with a scope. 
Figure 4 illustrates the most common 

cause of regulator problems. The 
specifications for the 7800 series of 
positive 3 terminal regulators calls for an 
input voltage 2 volts higher than the 
rated output voltage. This allows a 2 volt 
internal drop in the series circuitry. But 
we must ask what the input voltage looks 

like ... because if it is rectified and 
filtered 60 Hz it is going to look like the 
input voltage of Figure 4, which is a 

7 volt D.C. component (as measured on 
a VOM), with 2 volts of peak to 
peak ripple. You may wonder why the 
ripple is so high ... well, we may be 
using an electrolytic filter capacitor in a 
cold environment, in which case the 
capacity becomes quite low ... or we 
may have an aging filter cap which 
has lost much of its original capacity. 

The regulator is a 7805 ... a 5 volt 
regulator commonly used for TTL digital 
logic power supplies. The output is 
supposed to be a nice clean 5 volts ... but 
look at the "down" pulses. Of course the 
ripple on the input drives the 
instantaneous input voltage down to 6 
volts, which is only one volt higher than 
the output ... and we need a two volt 
difference to be safe. There is not 
enough voltage available for the series 
element to function when the line 
voltage is down to 105 volts, at full load, 
and with all that ripple. The scope will tell 
the story. A simple problem, but it has 
been diagnosed too often as a faulty 
regulator because of the output ripple. 

Thermal shutdown 

Now assume we have a regulator that 
appears to be intermittent, because the 
output goes to zero after a short period 
of operation. Cooling the regulator with a 
freon coolant spray restores normal 
operation, in the customary test for 
intermittent semiconductors. But, the 
regulator is OK, and substituting another 
results in the same symptoms. 
Remember ... these devices have 
thermal shutdown in their design ... 
when they overheat they turn 
themselves off. What can cause 
overheating? Inadequate heat sinking, 
heating by nearby hot equipment, 
overloading. A defective load which 
places extra current drain on the 
regulator can cause it to overheat. A 
dirty air filter in an air cooled instrument 
can result in thermal shutdown. 
Excessive input voltage causes higher 
internal drop in the regulator, increasing 

power dissipation. How to detect it? A 
thermometer on the IC case ... or the old 
finger test ... can give a pretty fair 
indication of the trouble. 
Another cause for shutdown is just 

plain excessive current, beyond the 
regulator's current rating. Every time the 
load overloads the regulator, it limits the 
current to a safe value, and in 
consequence, the output voltage falls 
off. 

The regulator can also fail to regulate 
at very light loads, since some current is 
required for normal operation. If all the 
loads tend to reduce sharply under 
certain circumstances, it may be 
necessary to add a bleeder on the 
regulators output in order to insure a 
minimum current of a milliampere or so. 
There is another potential problem 

that can occur, and is often not 
anticipated. Suppose the input voltage 
source drops to zero momentarily (AC 
line drop out). If the various loads on the 
output of the regulator incorporate 
capacitors, and if the load current is light, 
it will take an appreciable time for the 
capacitors to discharge. Thus the output 
voltage may still be near normal, while 
the input voltage is quite low. The result 
is a reverse bias placed across the 
regulator. With some devices this can 
cause internal damage to the regulator. 
What are the symptoms of a defective 

voltage regulator? If the input voltage is 
several volts higher than the desired 
output, current is within specs, the 
device is not very hot, there is no 
oscillation evident, and the input ripple 
does not push the input voltage down 
too far for proper operation, then the 
device should be replaced when 
regulation is poor, or the output voltage 
is out of limits, or there is excessive 
ripple in the output. 

Miscellaneous regulators 

There is a family of fairly complex 
regulators which are really variations of 
the operational amplifier, with an internal 
zener voltage reference. The op amp is 
programmed, via external feedback 
resistor networks, for any desired gain. 
The result is an output which is the 
reference voltage multiplied by the gain 
(or loss) programmed. Since op amps 
can be made to respond at fairly high 
speed, they can have the output change 
very quickly when that is required. By 

using thumbwheel switches with ten 
positions, resistor decades can be used 
in the feedback network to "digitally" 
program the desired output voltage with 
very high accuracy. Thus with 3 
thumbwheels we can, for example, 
continued on page 53 
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Micros 
on your bench? 
Directions for the very near future 

Mr. Roberts believes it is no 
longer feasible for the 
electronic servicing 
community to consider 
computers as part of another 
technological reality. 

By Steven K. Roberts* 

One of the most popular predictions for 
the future made by writers of recent 
decades has been that computers will 
find their way into our homes—not only 
as data processing machines, but as the 
"brains" of appliances as well. The 
anticipated date of this event was 
usually assumed to be somewhere in 
the 1990's but here the accuracy of the 
predictions fails. One must take into 
account the noncontinuous nature of 
technological development: every now 
and then a single major advance is 
made whose consequences alter all 
future growth. 
Such an advance was the 

development of the microprocessor. By 
this time, micros need little introduction 
... they are popping into our lives with 
ever-increasing frequency, almost 
uncannily heralding a day when even 
the average house in suburbia is an 
intelligent system, responsive to the 
varying needs of its occupants and host 
to scores of so-called "smart" 
appliances. 
It is no longer excusable for members 

of the electronic service community to 
consider computers as part of another 
technological reality. They are cheap, 
easy to design with, and effective in a 
wide range of products, and no 
manufacturer with an eye turned toward 

'Mr. Roberts is president of 
Cybertronics, Inc., a microprocessor 
engineering firm in Louisville, KY. The 
firm designs custom control systems 
with an emphasis on serviceability. 

, • 

Fig. 1-Single Board Microprocessor 
Systems. Industrial-grade unit from Intel 
(SBC 80140) is shown mounted along with a 
power supply. The large /C near the edge is 
the processor; the other large /C contains a 
programmable timer, 256 8-bit words of 
scratchpad memory, and three ports for 
communications with the outside world. The 
two empty sockets await the program 
memory devices. This unit is used in the 
author's development system to simulate 
industrial control computers. 

profits can afford to ignore situations in 
which the microprocessor is an 

appropriate design solution. In this 
article we will open with a discussion of 
this appropriateness, looking at some of 
the problems encountered in the design 
of a "typical" appliance, and at the areas 
in which it is wise to use the new smart 
hardware. A good understanding of this 
philosophical background is the best 
place for the service technician to start in 
learning about the nature of his or her 
future work. If it is allowed to become a 
surprise, the agony of technical 
obsolescence will soon follow. 

Why a microprocessor? 

Designers of consumer products have, 
in addition to the primary requirements 

of low cost and good reliability, a number 
of secondary design criteria that govern 
many of the choices they make in the 
product development stages. They need 
to be concerned with a future 
repairability, and with keeping at a 
minimum the number of different parts 
necessary for factory support. 
Additionally, if parts can be shared 
between different models of a given 
product, or even between different 
products, the massive costs of inventory 

can be held to a reasonable level. As 
anyone who has to maintain a repair 
parts inventory knows, a lot of rapidly 
devaluing dollars can wither away on the 
shelf in the form of components that 
further worsen the problem by slowly 
becoming obsolete. Manufacturers face 
the same problem, but on a larger scale. 
As a result, various techniques have 

been developed over the years to allow 
as much component interchangeability 
as possible. Sometimes the consumer is 
scalped anyway, by giving identical 
parts different numbers corresponding 
to the product involved, but the more a 
manufacturer can reduce inventory 
levels, the happier he is. 
It is thus natural that the development 

of a device which allows a wide range of 
functions to be performed by identical 
hardware, with changes only in the 
programming, would be greeted by 
appliance manufacturers and others 
with considerable enthusiasm. Using 
one standard microprocessor card, a 
designer can handle the timing of a 
dishwasher, the control of a stereo tape 
deck, the "intelligence" of a color 
television, or the processing functions 
of a piece of test gear. The differences 
between the applications lie in the 
software, stored permanently in solid 
state memories, and once written and 
debugged, it never fails. Ninety-five 
percent (95%) of the design is 
intangible, leaving only a few standard 
components to be swapped if the 
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Fig. 2-Microprocessors form the basis for this Video-Brain (TM) Family Computer System which is compatible with any home television 
set. Shown here is basic unit, retail about $500, a data storage unit, retail about $150, and a typical program, retail about $70, such as 
the Video-Brain Money Manager program for home income, expense and credit calculations. 

system breaks down. 

The modular concept 

It may be seen, then, that these complex 
devices actually simplify the service 
task. A few basic concepts will enable 
the technician to localize the source of a 
problem to one of a few specialized 
subsystems, which are then merely 
swapped. From a service viewpoint, this 
amounts to an extension of the modular 
concept (like Zenith) to include a wide 
range of products, but with the modules 
themselves sometimes being merely 
large integrated circuits. 
Chip-level replacement may at first 

sound disturbing to anyone who has 
ever had the opportunity to poke around 
on a board full of IC's, but it must be kept 
in mind that the arrival of the 
microprocessor has completely 
changed the structure of hardware logic. 
The old way is called "Random Logic" 
and its complexity arises from the fact 
that functions are performed by a very 
large number of very dumb devices 
which, although far more compact than 

discrete transistors, still require a 

technician to understand device timing, 
loading conditions, Boolean Algebra, 
and other troublesome topics that can 
scare away all but the most ambitious of 
service personnel. As the technology 
matured, more and more functions 
found their way inside the IC's, reducing 
the number of devices necessary and 
generally simplifying their 
interconnection. With the 
microprocessor, we have reached a 
major plateau: all of the "smarts" are in a 
chip or two, and the rest of the circuit 
merely interfaces the intelligent devices 
with the hardware being controlled. This 
clean functional division has 
revolutionized the field of digital logic 
troubleshooting. 
It is worth noting at this point that 

digital logic is taking on far more 
importance than ever before. Not only is 
it being used for the obvious applications 
of control, decision making, and 
switching, but it is in the process of 
replacing almost all traditional forms of 
analog signal processing. The tricky 

circuits of tuners, filters, discriminators 
and the like, fraught with thermal 
sensitivity, critical components, and the 
need for adjustment, can be replaced far 
more efficiently with digital circuitry. 
Once a signal is converted from a 
voltage variation in the time domain into 
a stream of data, it is insensitive to noise, 
drift, and similar problems, and it can 
even be merged with error-correcting 
codes to guarantee perfect processing. 
It has become evident in the last few 
years that the world of electronics is in 
for some very significant changes. 

Computerized time 

As an introductory example of the 
appropriateness of a micro, let's look at 
the design of a fancy alarm clock. The 
marketing department of our clock 
company has told us to allow the user to 
select the snooze alarm time delay, and 
the number of times it repeats before it 
becomes persistent. Also, we want to 
allow a choice between three different 
alarm sounds and the radio. 
Now, this is not a particularly 
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outlandish set of requirements, but if we 
approach the problem with 
old-fashioned alarm clock mechanics, it 
quickly becomes absurd. So we move 
on to digital circuitry, perhaps even 
using one of the "clock chips" that 
incorporate all the timing and display 
logic. We build the clock chip onto a 
board, along with enough custom logic 
to handle all of the specified options. 
Expensive, but nice. 
Then marketing comes along and 

requests a model that not only does 
what the last one did, but also allows the 
user to preset different wake-up times 
for weekdays and weekends. Suddenly 
we have to make the clock remember 
which of seven possible days it is, and 
act accordingly. Depending upon the 
extent to which the circuitry is different, 
we either design a complete new circuit 
board, or tear into the last one and make 
additions. The net effect is a lot of costly 
engineering time, inventory 
requirements for two similar boards with 
different features, and a total lack of 
flexibility to accommodate marketing's 
next whim. 
The solution is the use of a 

microprocessor. The redesign is still 
necessary between models, but it is only 
a programming change which, once 
accomplished, costs essentially nothing 
to duplicate. The program chips for the 
different models are merely plugged into 
identical circuit boards as product 
demand warrants. When marketing 
requests display of two time zones, we 
merely generate a third version of the 
code. Net cost: design time only. No 
production changes are required. 
Now let's take a look inside the clock. 

In our next article, we will treat a typical 
application in detail, but the basic idea is 
easily expressed. 

The basis of decision- making 

The microprocessor is nothing more 
than a very unimaginative device that 
does exactly what it's told, step by step. 
The instructions that it is given are each 
very simple, and are stored in the form of 
binary codes in the program memory 
(ROM, or Read Only Memory). Each 
instruction directs the processor to 
perform a single logical operation, such 
as add two numbers, fetch a piece of 
data from a certain location in its 
"scratchpad" memory, or start 
performing the instructions in another 
area of program memory. This last one 
is a key point—forming the basis of the 
machine's decision-making capability. 

Normal program execution proceeds in 
a simple sequential fashion (the first 
instruction is at location 0, then 1, then 2 
) until the processor encounters an 

instruction that says, "Jump to Location 
XXXX." An important class of these 
instructions is in the Conditional Jump 
Group, where the transfer of execution is 
made only if a certain condition exists. 

Follow instructions 

For example, the instruction at location 
145 may be "Subtract one from the 
value of A." Then, at location 146, there 
may be a statement that says, "If A is 
equal to zero, jump to location 267." The 
processor will check the value of A (from 
which 1 was just taken), and if it has 
reached zero, off it goes to 267—but if 
not, it merely proceeds to the next 
location, which is 147. It may be seen 
that this concept allows logical decisions 
on the basis of the value of the data, and 
there are no restrictions on the 
combinations of these simple steps. 
In the design of the clock, we can even 

take advantage of the timing 
predictability of the microprocessor to 
eliminate more hardware. Each 
instruction takes a very precise amount 
of time, which is a function of the crystal 
clock that runs the system. By building 
software timing loops, and by having the 
processor "read" the positions of the 
various switches and controls on the 
clock, a clever programmer can 
completely eliminate all hardware from 
the design except for the processor and 
its memory, the controls, and the output 
devices (display, alarm, radio). The 
resulting unit is such a general design 
that only trivial changes are necessary 
to make it into a different model. 

Instruction execution theory 

If that went by a little fast, don't panic. In 
the next article we will take it step by 
step. Once the single basic idea of 
instruction execution is grasped, along 
with a feel for what types of instructions 
are possible and how the thing is 
interconnected with the outside world, 
the technology of the microprocessor is 
yours. 
From a service standpoint, our 

computerized clock is a dream. All we 
need to stock for replacement parts, in 
addition to the usual items like the 
display and switches, is a single 
processor board and a ROM chip for 
each model the company produces, 
containing the code that makes that 
particular model unique. The cost of 

these memories is less than $5 each, 
and that of the processor board is 
around $20. 

Where to now? 

Based upon the foregoing, perhaps the 
most significant single comment we can 
make is that there is nothing to fear. This 
may sound patronizing, but the greatest 
single human opponent to technology is 
the lack of understanding that results 
from fear of the unknown. It is the force 
that makes many engineers become 
obsolete, that creates anti-technology 
political factions, that limits federal 
spending on new energy research, and 
that so often freezes an individual's 
personal growth at the peak of his 
career. Fear. 
Perhaps the major source of that fear 

is concern over the possibility of failure, 
or of getting "stuck." In this business, we 
are closely integrated with technology, 
yet too often we can find ourselves 
treating hardware as something to be 
conquered—something external—and 
we thus fall into an "ego trap" in which 
we cannot be comfortable until the 
challenge is met. This type of 
psychological approach to equipment 
services does indeed provide a 
motivation to succeed, but the personal 
price paid is a stiff one. 
Consider instead a type of psychology 

in which the work being done is always 
treated as a growth experience. The TV 
on the bench is not a frustrating object to 
be beaten into cooperating submission, 
but is instead a theater of interaction with 
the world, an opportunity to express your 
creativity and technological awareness 
by working with it, in harmony. If the 
business of service is approached in this 
light, new technologies like that of the 
microprocessor are rich opportunities 
indeed to broaden your intellectual 
horizons and put your understanding of 
electronics to rewarding use. 
The observation that this 

psychological discussion leads up to is 
that it is time for some personal decision 
making. We are just seeing the 
beginning of a major technological era, 
one which is being more and more 
frequently described as "yesterday's 
science fiction come true." Everything is 
in for major evolutionary changes: direct 
satellite transmission to homes, 
personal computers for everyone, whole 
new fields of entertainment electronics, 
high-technology hobbies, wide 
bandwidth communications ... the list 
continued on page 52 
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Tibor Komoroczy, 
Service Manager 

Ho ard Rcach W & Appliance 
300 East Valley Blvd. 
San Gabriel, CA 91776 
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"Dont throw away that GE tube flap 
and lose award points. Get your 
Bottoms Up Catalog and win!" 

Your reputation is our reputation 
Tube Products Departmelt • Owentsborc., Kentuc-c] 42301 
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Photographic Electronics is the sub-
ject of a new 8-lesson self-study course 
currently available from National Cam-
era, Inc. Cost of the course, under $100, 
according to National Camera, will in-
clude lessons on the basics of photo 
electronics, semiconductor electronics, 
electronically controlled shutters, and 

electronic flash units. Audio visual ma-
terials covering specific cameras and 
techniques are optional portions of the 
program. Information on the self-study 
course may be obtained by writing Pho-
tographic Electronics, National Cam-
era, Inc., 2000 West Union Avenue, En-
glewood, Colo., 80110. 

Integrated Circuits and Semiconduc-
tors used in the industrial MR0 market 
are covered completely in the new 1978 
edition of the Sylvania ECG MAO Re-
placement Guide and Catalog now 
available. The 164-page publication has 
been increased from 35,000 to some 
60,000 industry part numbers. The new 

catalog also contains 72 pages of tech-
nical data for listed types, including logic 
diagrams, pinouts and package draw-
ings, plus information on devices added 
to the line since the last edition. The 
expanded digital integrated circuit sec-
tion describes 340 types of CMOS, TTL, 
DTL, HTL, and RTL logic modes. Now 
available from Authorized Sylvania 
Electronic Component distributors. 

A Japanese Transistor Substitution 
Manual is now available in its first edi-
tion from Fuji-Svea, Inc. The catalog 
covers the 2SA, 2SB, 2SC, and 2SD 
series of semiconductors. It contains the 
most up to date substitution information 
from Japan. The material is presented in 
clear, easy-to-read format and in intro-
duction provides the basic information 
needed to understand what is available 
in the way of Japanese semiconductors. 
The new manual retails for $5.90. Write 
Fuji-Svea Enterprise, a division of Fuji-
Svea, Inc. Dept. P.O. Box 40325, Cin-
cinnati, Ohio 45240. 

A New Tuner Replacement Guide & 
Parts Directory is available now from 
PTS Electronics. With a list price of $5, 
the new 182-page directory contains 
technical information on TV tuners and 

modules, tuner blow-ups of all makes, 
diagrams and comprehensive descrip-
tions of PTS products and services. Also 
included is a section on module repair, a 
list of all modules rebuilt and exchanged, 
a module cross reference guide, trou-
bleshooting information, a section on 
PTS instruments, tools and chemicals, 
and list of exact tuner replacements. The 
catalog is available from any of the 43 
PTS-owned servicecenters located in 
the United States, or from PTS head-
quarters, P.O. Box 272, Bloomington, 
Ind., 47401. 

Replacement Antennas and Acces-
sories for television, FM, and mobile 
two-way radio are featured in the newest 
catalog from RMS Electronics. The 36-
page publication illustrates and describes 
all of the products handled by the firm, 
including, in addition to antennas and 
accessories, filters, cables, adap-
tors, connectors, speakers, matching 
transformers, and MATV systems 
equipment. Available free from RMS 
Electronics, Inc., 50 Antin Place, Bronx, 
N.Y. 10462. 

A Revamped "Quick Turnover" Parts 
Program for service dealers has been 
announced by the RCA Distributor and 

Everything you've dreamed of 
in a scope...including a 
sensible price. 

VIZ 
6883A 

%HZ 

6 6 6 

WO-527A $525.00 

See them at your VIZ distributor. 

Whether it be for servicing or scientific research, the new 
WO-527A 15MHz 5" triggered-sweep oscilloscope is 
designed for a wide range of applications. With its host of 
useful functions and its advanced solid-state integrated 
circuits, it's hard to believe it's so reasonably priced. 

• Easy-to-use pushbutton controls 
• Triggered or automatic sweep; ac or dc triggered 
• Unique trigger level control with LED polarity indicators 
• 10mV to 20V/cm in 11 ranges 
• 19 calibrated sweep ranges 
• Preset, automatic TV sync separation circuits 
• Built-in calibrated time-base 
• Special line selector for TV line-by-line display 
• 10 times sweep magnifier 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St., Philadelphia, PA 19144 

Formerly 

Instruments 
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The Lone 
Autoranger, 

If you're looking for a tough little True RMS 
DMM with 41/2-digit resolution for bench or field, 
consider the 8040A. 

Built to the same exacting standards of our 
larger DMMs, the 8040A packs the accuracy and 
convenience you've come to expect from Fluke. 
And, since autoranging is so important, then we 
think you'll find it stands alone in its class. 

Return with us now to yesteryear... 
When value meant you got something extra 

for your (silver) dollar. Compare any other True 
RMS DMM with the Fluke 8040A and discover 
how traditional value keeps Fluke the DMM leader 
today. 

The  The 
Compe- Fluke 
tition  8040A 

Autoranging plus manual range 
selection. Use autoranging for hands-
off measurement convenience or lock 
the 8040A in a single range for repet-
itive measurements. 

True RMS. The only way to eliminate 
errors from distorted, non-symmetri-
cal or other nonsinusoidal waveforms. 

41/2 -digit resolution on all five func-
tions for a full 19,999 counts, and 10 
microvolt, 10 nanoamp and 10 milli-
ohm sensitivity! 

fl   wAcithcurerasociyuationnd stability—to I ioty0-5,t2 on along 
for six months. 

Ellkr Three-way protection against over-
voltage, overcurrent and transients 
to 6000V. 

LI 

yl.• Versatile power choices. The 8040A 
can be powered by disposable or re-
chargeable batteries, or an AC adap-
tor—your option. 

$425* 

Dependability. The 8040A uses LSI 
technology identical to our big DMMs. 
Backed by worldwide service and ap-
plications help. And more. 

Price: The bottom line. If the DMM 
you're looking at meets all of the 
above at this price, it must be an 
8040A! 

CALL (800) 426-0361, TOLL FREE. We'll send 
you the unmasked truth about True RMS DMM val-
ue. John Fluke Mfg. Co., Inc., P.O. Box 43210, 
Mountlake Terrace, WA 98043. IN EUROPE: Fluke 
(Nederland) B.V., P.O. Box 5053, Tilburg, The 
Netherlands. Tel.: (013) 673973. Telex: 52237. 

*U.S. price with disposable batteries. 

Command Performance: Demand Fluke DMMs. 

FL U K E 
'801 8(11 • 
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OPTIMA VALUE SALE 
G. E.. SYLVANIA, ZENITH, RCA. 

75% Off LIST NEW JOBBER-BOXED TUBES 
, 3A3  5 for $8.06  , 6H V5  5 for 17.75 
613/(4  5 for 14.95  6JE6  6 for 16.75 

, 6CJ3  5 for 57.50  6L1313  6 for 16.13 
6FQ7  5 for 56.06  6LF6  5 for 16.00 
6GF7  5 for 10.63  17..1Z8  5 for $8.50 
6G H8  5 for $6.31  , 38H E7 5 for 14.69 

'All Tubes Not Advertised, Write In at 75 % 
off list. Sleeves Only. Singles at 72 % off list. 

100 TUBES OF THE NUMBER AMERICAN ONLY 
77 % OFF LIST 

Transistors, Equivalent up to BO % off list. 
Minimum 20 of the number. 

SK  ECG 
3020  130  ea. $ .60 
3054  196  ea. $ .45 
3083  197  ea. $ .45 
3079  162  ea. $1.00 
3021  124  ea. $ .45 
2SC1226A  186  ea. $ .45 
2SD235  152  ea. $ .45 
, 2143055  130  ea. $ .49 

ORIGINAL JAPANESE TRANSISTORS & I.C. MIN.5 
TA7204  $2.00  ri] 25C2098  $2.00 
TA7205  $2.00  L., 2601307  $2.00 
UPC1020P  $2.00  0 213C13013  $1.40 
UPC1025P  $2.00  121-821 Zen. 1.50 
2801172  $2.75  - 195A Syl.  11.50 
2130643A  $2.50  280517  2.00 
AN214  $1.75  BA521  2.00 
AN247  $2.25  80013 BONY 4.50 

MINIMUM 100 
"0 280235 TOSHIBA  1 .39 
SK3114 EC0159 MOT.  .15 

_ 2143894  .15 
283644  $ .15 

▪ SK3054 E00184 SUB.  $ .39 
_13/(3083 E00197 SUB.  $ .39 
SK3021 EC0124 SUB.  $ .39 

MINIMUM 60 
TA7204  0 TA7205  $1.50 
UPC1025H  $1.50 

MINIMUM 25 
=, 80613 SONY  $3.99 

I.C.'S EQUIVALENT TO ECG 
$1.00 each Minimum 6 of a Number 

708  LI 709  0 710  0 712  0 713 
,IL714  LI 718  L1719  0722  U723 
. 725  L] 731  U 740  U 743  0748 
"__1780  Li 783  0788  0790  U 791 
- 793  0 912  09230  0 703 

YOKES 
0- Y88  0 Y130  0 Y94  O VIOS 

95-2779  ea. $6.95 
ILL Y153  0 DY99AC  ea. $8.95 

DIODES. RECTIFIERS. EQUIVALENT 
rj, 6500 PIV Color Focus Rect.  10 for $5.95 
2.5a 1000 PIV IR 170  100 for $9.00 
:13- Boost Rect.  20 for $6.00 
_ Admiral Tripler  2 for $4.95 

AUDIO- CARTRIDGES - NEEDLES EQUIV. 
MINIMUM 10 

IL AST 133  $1.50  ITN4B  $1.25 
IL SC8H2  $1.50  RCA 135272 2.00 
., GE LC2  $ .69  "...GESSO  $2.00 
_ ZEN. 142-  ' ZEN. 
166-168  51.75  142-167  $1.75 

_ TETRAD  E TETRAD 
882  $1.50  685  $1.50 

▪ 1444  111475  0 891  D V1S  $1.95 

CB HARDWARE and WIRE 
3 ft. R058 2PL259  10 for $9.90 
20 ft.  5 for $10.00 

LI 20 ft. RG68 1PL259 
1-Spade Lug  5 for $8.50 

50 ft. RG8U ea. $7.55  0100 ft. $11.95 
050 ft. FIG59U incl. F. conn.  ea. $1.89 

0 100 ft.  $3.50 
D 75 ft. 4-22 Insulated Wire 10 sps for $6.90 
100 ft. HOOK UP WIRE  5 for $5.00 
25 ft. 18 gauge speaker wire Min. 20 $ .50 

O PL 259 U.S. Min. 500  $ .28 
o M 359 Elbow Min. 50 5.79 0 M 358 T 5.89 

MODULAR TELEPHONE ACCESSORIES 
O Standard Extension Kit 25 ft.  $ .99 
o Instant Jack  10 for $5.90 
0 Telephone Extension Cord with Plugs  S .99 
U Tele. Handset Ext. Coil Cord  16 ft. $1.95 
L: Two ft. Modular with Female Jack  $1.49 
O 25 ft. Modular with Female Jack  $1.95 
0 25 ft. Module to Module  $1.49 
L Telephone Jack in Plug  10 for $8.90 

GENERAL 
0 75-300 Ohm Matching Trans.  10 for $5.90 
075 Ohm Hybrid Splitter 2 Set  5 for $6.25 
0609 Inc. Whiner 

8" Round Inc. Whizzer  4 for $8.00 
0 507  5i.,  13" Speakers  8 for 10.00 
LI 15 ft. Headfone Ext.  5 for $5.00 
0 19-21" Color Boosters  3 for $10.00 
I- Neon Lite Testers  10 for $5.90 
30 Min. Irish  15 for $5.00 

u Deluxe Lock MTS Slide Bracket 12 for 15.00 
We Now Carry a Full Line of SK. ECG, 

and Zenith. 
Transistors and Modules at 50 % Off List. 

Distributor of B K Equipment. 
Quantity Prices Available. 

WANTED: Electronic Merchandise. 
WILL PAY CASH . . . 

Letters of credit and all checks placed on de-
posit with Manufacturers Hanover Trust Bank, 
N.Y.C.  Master Charge,  Min. $100, C.O.D.'s 
50. ' Dep. BankAmericard-VISA. Mln. $100, 
C.O.S:1:s 50 % dep. Min. order $75 FOB Brook-
lyn, N.Y. Catalogue $3, refundable upon order. 
SEND CHECK OR MONEY ORDER TO: 

OPTIMA ELECTRONICS 
Box 372 Ryder Street Station 
Brooklyn. New York 11234 
Phone (212) 439-7434 

Special Products Division. Although 
similar to past RCA 3-package pro-
grams, the new QT program includes a 
single package of 150 of the most-
needed parts. As described by RCA 
Parts Management Director D.R. 
Weisenstein, "The new program also in-
cludes a Direct Information Service 
(subscription) for dealers, and drop-
shipping of parts to keep dealers' basic 
inventory up to date." The package of 
'most-needed parts' is a basic selection 
of fastest-moving color and black-and-
white TV parts. Color modules are avail-
able in separate kits. For further informa-

tion, contact Rhys Samuel, Parts Mer-
chandising Manager, RCA D&SP, 
Deptford, N.J. 08096. 

A new RF Selector Guide and Cross 
Reference from Motorola provides a 
thumbnail description of RF power tran-
sistors, RF power hybrid modules, lin-
ear RF amplifier hybrid modules, and 
small-signal, high frequency transistors. 
Power transistors and modules are 
categorized by frequency range and ap-
plication extending from 1.5 MHz 
HF/SSB to 900 MHz FM mobile radio. 
Linear hybrid amplifier modules are 
highlighted for CATV and general pur-
pose wideband applications. The guide 
is available free at Motorola sales of-
fices and distributors. 

A Microfiche Parts File is now avail-
able to Sony dealers and authorized 
servicers with comprehensive price and 
substitution information on all parts for 
the firm's consumer, business, industrial 
video and hi-fi products. With the new 
service, parts information is compiled on 
4 inch by 6 inch microfiche cards. And, 
an entire packet of 18 fiches-which 
easily fits  into a medium-sized 
envelope-will replace the equivalent of 
3,726 pages of printed material. The 
service is on a subscription basis at $4 
per month. Fiche packets are mailed to 
subscribers monthly. For more informa-
tion, write Sony National Parts Dept., 
47-47 Van Dam St., Long Island City, 
N.Y. 11101. 

The Latest Instruments Catalog has 
now been  published  by Heath/ 
Schlumberger. The new publication fea-
tures the firm's line of fully assembled 
and tested computers and peripherals 
and gives complete descriptions and 
specifications for their line of electronic 
test instruments, including oscillos-
copes, laboratory grade strip and X-Y 
recorders, power supplies, various sig-
nal and function generators, counters, a 
full line of multimeters from analog to 

digital, and a complete selection of as-
sociated accessories such as probes 
and interconnecting cables. Available 
free from Heath,Schlumberger, Dept. 
570-030, Benton Harbor, Michigan 
49022. 

Marine Antennas and Accessories 
are featured in a new catalog produced 
by Shakespeare Electronics. The full-
color catalog features the complete 
selection of Shakespeare CB, VHF-FM, 
SSB and Loran Marine antennas. In-
cluded are the 36 inch Little Giant CB 
antenna designed for bass boats to the 
35 foot heavy-duty SSB and high fre-
quency antennas for the largest ocean-
going ships. Shakespeare antennas are 
made of fiberglass with conductors em-
bedded in the fiberglass. Catalog is free 
from Shakespeare Co., P.O. Box 246, 
Columbia, S.C. 29202. 

A Guide to Profitable Rental of Sound 
Equipment is the subject of a new 
brochure, "Sour,ding Off About Rent-
als," available now from Perma Power. 
The eight-page brochure is designed for 
two distinct categories of reader, the 
operator of a rental company, who 
needs advice about sound equipment; 
and a distributor or dealer in sound 
equipment, who needs advice about 
rentals. The publication covers the mar-
ket for rented sound equipment, the 
basic considerations for being in the 
business, setting rates, selecting 
equipment, training personnel, handling 
rental transactions, maintenance, ad-
vertising and promotion. It is free from 
Perma Power Electronics, Inc., 5615 
West Howard St., Chicago, IL 60648. 

A new Video AID Converter is de-
scribed in a new 12-page data sheet 
from TRW Products. The literature de-
scribes the firm's 30 MHz, 8-bit analog-
to-digital converter which is packaged in 
a 64-pin DIP and is said to be suited for 
commercial TV and other digital signal 
processing applications. Included in the 
data sheet is detailed information on an 
optional, edge-connected, printed circuit 
card that hosts the 2-watt device. Free 
from TRW LSI Products, P.O. Box 1125, 
Redondo Beach, CA 90278. 

A New Linear and Interface Circuits 
Master Selection Guide is available 
now from Texas Instruments. The publi-
cation, CL-329, is a product selection 
guide and catalog designed to provide 
engineers a convenient reference to the 
firm's line of linear and interface circuits. 
Included is a cross reference guide with 
package and temperature designations. 
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Available free from Texas Instruments, 
Inc., Inquiry Answering Service, P.O. 
Box 5012, M/S 308, Dallas, Texas 
75222. 

Power Transistors are described in the 
latest catalog from Kertron, Inc The 
28-page catalog covers more than 1000 
types of transistors. Included are: 
NPN-PNP Planar Power transistors 
from 2 amps to 60 amps, fast-switching 
power transistors, triple diffused—low 
and  high  voltages,  power 

darlingtons--monolithic and discrete, 
diodes—fast recovery, hybrids and 
chips—standard and custom types. 
Available free from Kertron, Inc., 7516 
Central Industrial Dr., Riviera Beach, Fl. 
33404. 

Electronic Servicing Aids, including 
various chemicals, solders, and a line of 
servicer's business aids such as service 
forms and pricing guides are included in 
the latest catalog from Tech Spray. Des-
ignated Catalog FB-10, the new litera-
ture is available free from Tech Spray, 
P.O. Box 949, Amarillo, Texas 79105. 

Audio Accessories are the subject of a 
new 20-page catalog offered by EV-
Game, Inc. The catalog covers a newly 
introduced line of audio accessories, in-
cluding shielded and unshielded cables, 
flexible "V" adaptors, solid shielded 
adaptors, audio plugs and connectors. It 
also contains sections on record and 
tape care accessories. Available free 
from EV-Game, Inc., 186 Buffalo Av-
enue, Freeport, N.Y. 11520. 

Television Servicing Aids, such as 
yoke adaptors, convergence plugs. yoke 
matching systems, CRT adaptors and 
extension cables are listed, priced and 
described in the latest literature from 
R.J. Dowd. Included in the literature is 
an adaptor reference for solid state 
chassis and a reference for tube chas-
sis. Also included is information of the 
CC-14 and CC-19 test jigs. Available 
free from R.J. Dowd Enterprises, Box 
315, Media, PA 19063. 

General Electric Company has an-
nounced the addition of 35 new devices 
to its expanding line of replacement 
semiconductors. The additions include 
two transistors, six industrial rectifiers 
and 27 TTI logic integrated circuits. All 

of the new devices are immediately 
available to GE electronic components 
distribitors. GE reports that GE Tube 
Products Department district sales 
managers can supply complete details 
on the new entertainment semiconduc-
tors. ETD 

You can be sure 
more times in more circuits in more places 

than with any other multimeters on the market today 

Each Sencore DVM is backed 
with 15 Megohm input im-
pedance for one third less cir-

cuit loading on every measure-
ment. That means 50% higher 
accuracy than other DVMs. 

DVM38  $395 
31/2 DIGIT .1% DCV ACCURACY 

AUTO-RANGING DVM 
A "prime" standard at your fingertips for 
measurements you can trust. Auto-ranging 

for extended low-level range and ease of 

operation.  15 Megohm input impedance 
assures .1% reading accuracy is maintained 
in solid state circuits. Highly sensitive, yet 

fully protected to 2000 VDC overloads. Hi-
Lo Power Ohms circuit simplifies in-circuit 

resistance measurements. 

DVM37 Net° $268 
31/2 DIGIT .1% DCV ACCURACY 
PORTABLE DVM 
Prime standard .1% accuracy on the bench 
or in the field for less than $250.  The 

DVM37 is the most accurate portable DVM 
you can buy, with 15 Megohm input imped-
ance for 50% more accuracy. Includes auto-
matic features—Auto Zero, Polarity, Deci-
mal, Overrange.  Fully protected inside to 

over 2000V on all functions, including 
Ohms, and protected outside with super-
rugged case.  Full ranges for every test. 

Fingertip "Push-On" switch in probe saves 
batteries as power is applied only when 
needed. 

Neu- DVM37 

In stock at your favorite local 
Sencore Full Line Distributor. 
In Canada: Superior Electronics 

Circle No. 136 on 

DVM32  $225 
3% DIGIT .5% DCV ACCURACY 
PORTABLE DIGITAL MULTIMETER 
Bench and field master for digital accuracy 
measurements anywhere. 0.5% DCV accur-
acy, backed with 15 Megohm input imped-

ance. Exclusive battery-saving Auto-Display 
turns the display on automatically when you 
make a measurement. 2000V input protect-

ion on all functions and ranges—including 
Ohms. 

DVM36  $158 
31/2 DIGIT .5% DCV ACCURACY 
POCKET PORTABLE DVM 
Pocket portable lab accurate performance 
that fits every budget with highest perform-

ance-to-price benefits of any meter. .5% DCV 
accuracy, backed with 15 Megohm input im-

pedance for lowest circuit loading. Full pro-
tection to 1000 V on all functions and 

ranges—including ohms.  Drop-proof case. 
Battery-saving "Push On" button in probe. 

DVM35  $134 
3 DIGIT 1% DCV ACCURACY 
POCKET PORTABLE DVM 
Fast, direct reading digital accuracy for the 
man on the go. Same features as DVM36, 
except 3-digit, 1% DCV accuracy, backed 
by 15 Megohm input impedance that is ten 

times more accurate than analog meters. 

DVM36 

NJ D 
DIGITAL MULTIMETER SPECIALISTS 

Reader Inquiry Card 
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TEST 
II1STRUMERT 

REPORT 

Data Precision's 31/2  digit Model 1350 
Digital Multimeter is an extremely func-
tional and relatively low cost ($169) unit 
whose pushbutton design and large 
LED "direct" readout go a long way to-
ward eliminating user error. 
In the AC volts mode, the 1350 has 

good frequency response. In fact, Data 
Precision states the unit will take a con-

For more information about this instrument. circle 150 on the 
Reader Service Card in this issue. 

The Model 
1350 DMM from 
Data Precision 

Designed to eliminate error 

tinuous input of 100V RMS up to 2KHz 
without loss of calibration and in the DC 
mode will handle plus or minus 1,200 
continuously without calibration loss. 
The unit carries a basic 1 per cent accu-
racy factor, plus or minus two least sig-
nificant digits, in the 100VRM/1000KHz 
range and, a 1.5 per cent factor in the 
1000VRMS mode. 
With its state-of-the-art LSI technol-

ogy, the 1350, of course, automatically 
displays DC polarity. It seems the unit 
has been designed to eliminate user er-
ror. Four function selection pushbuttons 
and six range buttons (plus the on/off) 
are all the user need be concerned with. 
In fact, out-of-range indications don't 
even show. An out-of-range measure-
ment automatically blanks the 3, 
7-segment LED displays, leaving only 
the "1" LED (plus the polarity sign when 
used in the DC mode) to indicate an 
operable meter. 
Overall, the 1350 provides 27 measur-

ing function/range capabilities. These 
are DCV, ACV, DCmA, ACmA, and Hi 

and Lo ohms. This AC operated, 31/4 -
pound meter measures DC volts from 
plus or minus 100 microvolts to plus or 
minus 1,200 volts, AC volts from 100 
micros to a full 1,000 VRMS (calibrated 
to the Sinewave), resistance indepen-
dently in both the high 2.8 volts and low 
300 Millevolt modes from 100 milliohms 
to 20Megs, plus both DC and AC current 
from .1 nanoamps to two amps. 
One of the real joys of using the 1350 

is that it eliminates need for the operator 
to recall any kind of display multipliers 
because of the floating decimal. Read-
ings are taken directly from the .43-inch 
LEDs in the units selected by the range 
buttons. For instance, if the operator 
selected the "1" range, and he was read-
ing a DC voltage of +1.6789, the display 
would show +1.679; in the "10" range 
the reading would be +1.68; in the "100" 
range the display would show +1.7; and 
in the "1000" range it would show +2. 
Reverting to the fifth range button (the 
ohm, microvolt and nanoamp range), 
this same display would read +167.9. 
The 1350 is housed in an injection 

molded (3 by 8 by 8 inch) case and has a 
built-in carrying case handle and tilt 
stand. Standard equipment includes test 
leads, spare fuse, a one-year warranty, 
plus a certificate of conformance in rela-
tion to National Bureau of Standards 
standards. 
The manufacturer claims recalibration 

is necessary at one year intervals. ETD 

Specifications 

DC VOLTS 
Input Impedance: 10Megohm 
Maximum Voltage: 
± 1,200  all ranges;  x6,000V for 
.5nanoseconds 
Accuracy: ±1% input ±-1sd 

AC VOLTS 
Input Impedance: 10Megohm/100pf 
Calibration: 
Average Sensing, calibrated in RMS of 
sinewave 
Maximum Input Voltage (Sinewave RMS): 
30Hx to 2Khz: 1000V 

RESISTANCE 
Maximum Open Circuit Voltage: 
Hi 2.8V Lo 300MV 
Maximum Input Voltage: 
500V RMS or 500VDC 
Setting Time: 
1000hm to 1,000Kohm: 
10MEgohm: 

AC Current: 2 amps 
Accuracy: 
30Hz to 50 Hz: 
50Hz to 500Hz 
50Hz to 2KHz 

2 seconds 
5 Seconds 

-±1.5% input -±5 1sd 
.75°A, input -±2 1sd 

±-1.5% input ±-5 1sd 

34 / ET/D - August 1978 



Seven years ago 
we split the country 

oday we've got it all together 

LOS ANGELES 
Western Region 
2121 Yates Avenue 
City of Commerce Calif 90040 
(2131723-6271 

CHICAGO 
Midwest Region Depot 
2201 Tollview Drive 
Rolling Meadows Illinois 60006 
(3121294-8012 

g l i g kdit k V   SECAUCUS 
Northeast Region Depot 
50 Meadowlands Parkway 
P 0 Box 1457 
Secaucus N J 07094 

7 0. 11 1re l 
(201) 248-7500 ATLANTA  

DALLAS 
South Cent, al Region Depot 
2945 Congressman Lane 
Dana! Texas 75220 
(214) 350-2438 

Recently Panasonic completely redesigned its 
present computerized distribution network with 
improvements like: 

• Automatic drop shipment from any one of our 
five regional depots regardless of where the 
order originates 
• Automatic substitutions 

• Automatic replenishment of regional stocks 

• On line stock status information 

And the overall result is a binding together of our 
resources in order to service you better than 
ever before. 

14 1 k   Southeast Region Depot 
2 Meca Way   
Duluth Georgia 20136 
(404) 448-2456 

What's more, a facsimile network installed by the 
Panasonic Consumer Parts Division links each 
regional depot. These machines are tied to many 
Panasonic distributors and servicers to receive their 
orders, instantaneously, any hour of the day. 
So now if a part is in stock at any parts depot, you 
get it. 
For more information write to: 

Attn: SUPPORT SERVICE DEPT. 
Panasonic Consumer Parts Division 
50 Meadowlands Parkway 
Secaucus. New Jersey 07094 

Panasonic 
just slightly ahead of our time 

Circle No. 134 on Reader Inquiry Card 
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DEALER'S 
SHOWCASE 

Two-way FM Mobile Radio 
Circle No. 151 on Reader Inquiry Card 

An FM two-way mobile radio to meet 

tough MIL Spec 810C for shock, 
vibration and weatherproof pro-
cedure  has  been  introduced  by 

Motorola  Communications. Called 

the MITREK radio, the unit is built of 

die cast aluminum and is said to be 
weatherproof and dustproof. It fea-
tures a heavy duty top latch security 

system and key lock that protects the 
radio's interior and helps prevent 
unauthorized tampering. Power lev-

els are 60 watts in low band, 40 and 60 

watts in high band, and 30 and 50 
watts in UHF band. Intermodulation 

protection of -85dB is said to help 
reduce interference even in areas of 
high channel congestion. It weighs 
only 101/2 pounds. 

Base Station Microphone 
Circle No. 152 on Reader Inquiry Card 

A new pre-amplified base station 

microphone that features a built-in 
audio meter and external tone and 

PTS 8001 
Component Analyzer 

Solid state component tester 
works in or out of circuit. Simple 

hook-up to any standard oscilliscope. 
High, medium and low range switch for matching 
the impedance to the component being tested. 

Dealer Net $54.95 

volume controls is new from Astatic. 
The new mike, Model 1104CM, is 

powered by a 9 volt replaceable 
battery and allows instant monitoring 
of audio input and battery output 

voltage through a base-mounted 
meter. The tone and volume controls 
are also located in the base. The 

1104CM comes with a six wire coil 
cord for relay or electronic hook-up, 
and features an open audio line on 

receive. The base is available in black, 
beige or white. 

Color TV Antennas 
Circle No. 153 on Reader Inquiry Card 

A new line of color television anten-

nas that includes 12 models has been 

announced by JFD Electronics. 

Called the SuperNova line, the first 
six models are designed to suit all 

locations from local to fringe. The 

second six models include an integral 
corner reflector-bowtie assemble that 
is reported to provide extra-powerful 
reception on UHF channels. Inter-

leaved colinear element design of the 

new models is said to eliminate the 
need for parasitics and insulators. 
Both low and high band VHF 
elements connect directly to the 
straight rod phasing system (SRPS), 

thus eliminating crossover feeder 
harnesses. This also results in a 

shorter crossarm that reduces 

antenna bulk and weight. List prices 
range from $22.24 to $117.91. 

Automotive Speaker 
Circle No. 154 on Reader Inquiry Card 

A new automotive air suspension 
speaker, especially designed for rear 

deck mounting in 1978 intermediate 

dikk.  

Circle No. 132 on Header inquiry uara 
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A message from RCA Consumer Electronics No. 7 in a Series 

Within two minutes from th,• nine a Gusto,' 1.1 Is 
a service order is issued That s fast 

The computer handles the bulk of the time-consum-
ing paperwork We Spend our time on customers 

Our customers seem to like the system. too OW 
overall renewal rate for service contracts is 8C 
percent 

"The computer helps us give 
our customers fast, complete service!' 

James H. (Jim) Bradshaw, President, UHF Television Service, Inc., Chicago, Illinois 

A computer partner 
1977 was UHF's first full year 

"on the computer." UHF's two part-
ners—James H. (Jim) Bradshaw, 
President, and Charles F. (Chuck) 
Fisher, Secretary-Treasurer—joined 
forces in 1951 when Fisher was 
hired by the shop where Bradshaw 
was shop manager. When their em-
ployer lost his TV sales franchise, 
Bradshaw and Fisher took over the 
service work with a $250 investment. 

Today UHF services all of the 
metropolitan Chicago area. The bulk 
of UHF's business involves cus-
tomers referred from some 20 non-
servicing dealers for in-warranty 
coverage. 

The UHF staff includes five 
office employees trained in the use 
of the computer, ten field techni-
cians and twelve bench technicians. 

Heidi Paturno keys customer service data into com-
puter system Screen of video display terminal pre-
sents data as it is entered 

Field technicians use their own 
cars—mostly station wagons. All use 
a routing form prepared by the com-
puter. The form includes customer 
information and special notes such 
as "beware of dog" and the cus-
tomer's description of the problem. 

Computer Access to Customer Files 
Access to a file is gained by 

keying in a customer's account or 
telephone number. Data is read on 
one of three video display terminals 
(VDT). 

If a customer call is about a set 
in the shop, the VDT can show the 
status of the work, which bench tech-
nician is involved, the location of 
the set in the shop, whether parts 
are on order and when delivery can 
be expected. 

No "hard sell" on service contracts 
Approximately 60 percent of 

UHF's income comes from the sale 
of service contracts. All solicitation 
is by computer-prepared mail from a 
library of 50 "personalized" sales 
letters or messages. 

Special service coupons are in-
cluded as part of the contracts. Un-
used coupons are worth $5 each 
toward the purchase of a renewal 
contract. Even lost coupons are 
honored if the computer file shows 
they are still valid. If a customer 
needs service just after he declines 
a contract offer, UHF will sell him a 
pre-dated contract. 

Foolproof Computer Package 
Unattended, the computer turns 

out service contracts, customer cor-
respondence and other materials 
several nights a week. This keeps 
the computer free during the day 
for customer service, accounting, 
inventory control and service per-
formance records. 

A faulty entry cannot hurt the 
file. The operator merely has to redo 
the entry. The UHF operators can 
make necessary alterations when 
program changes are desired. 

The entire UHF computer pack-
age is available for purchase by other 
service agencies. Jim Bradshaw puts 
it this way: "It works well for us, and 
we'll be glad to help other servicers 
convert to a computer-assisted 
operation." 

For a FREE subscription to the RCA COM-
MUNICATOR, the periodical with practical 
ideas for TV service people, write to RCA 
Consumer Electronics 1-455, 600 N. Sherman 
Dr., Indianapolis, IN 46201. 

Consumer Electronics Division 
600 N. Sherman Drive 
Indianapolis, IN 46201 

Better Service Through Better Communications 
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 • 
I'VE GOT A SECRET. 

DID YOU KNOW THAT WE ARE "THE" 
MODULE REBUILDERS? 

M.E.S. WILL GIVE YOU A 
HIGHER GUARANTEED PROFIT 
RETURN. PLUS, WELL THROW 
IN THAT WORKMANSHIP WERE 
BECOMING FAMOUS FOR! 

WE...Specialize in all 
MAGNAVOX & G.E. MODULES. 

• SERVICE ALL MAGNAVOX REMOTE 
CONTROLS, INCLUDING THE STAR 

• FINAL CHECK ALL MODULES ON AN 
OPERATING CHASSIS 

• USE ONLY FACTORY SPECS PARTS 
FOR REPAIRS 

• HAVE BEEN IN TV SERVICING FOR 20 
YEARS 

• ARE FACTORY TRAINED, CET s 
STATE LICENSED. 

• GIVE YOU A 1 YEAR LIMITED 
GUARANTEE 

SEND YOUR MODULES NOW..! 
48 HOURS IN SHOP SERVICE 

RELY ON THE 
MODULE 40 
REBUILDER 

MODULAR 
-,ELECTRONICS 
SERVICES. LTD 

4024 W. 10th St 
Indianapolis, IN 46222 
(317) 243-8347 

size General Motors cars, is now 
available from Quam-Nichols. Desig-
nated Model 410C1OFEXGB, the 

speaker features a heavy duty 10 
ounce ceramic magnet, a distinctive 

orange foam surround, and dual 
cones. The new 4 inch by 10 inch 

speaker is available to Quam distrib-
utors now only in bulk, and is ex-
pected to retail in the $7.50 range. 

TV Remote Control 
Circle No. 155 on Reader Inquiry Card 

An improved and revised TV remote 
control unit, Model TRC-82, has been 

introduced by Taco Jerrold. In the 
new model, a built-in channel switch 

is included that allows the user to 
select either channel 3 or 4 as the 
output channel. Previously, dealers 
had to inventory two models — one 
for channel 3 and one for channel 4. 

Also, TRC-82 features 'access holes' 

for custom tuning of all UHF chan-
nels. Previously, the cover had to be 
removed. As with the previous mod-

els, TRC-82 is reported by the manu-
facturer to improve picture quality 
through the built in AGO and high 
gain of the varactor tuner. The shield-
ing configuration is also reported to 

eliminate some CB interference. 

Direct Drive Turntable 
Circle No. 156 on Reader Inquiry Card 

A new low-profile turntable with a 

quartz-locked direct drive turntable has 
been added to the Marantz line. Model 

63500, as it is designated, features a 
phase locked loop servo system, using 

a quartz crystal as a timing reference to 
continually monitor and adjust the 
speed of the platter. Actual speed de-
viations are said to be less than 0.003% 
as the system instantaneously com-

pensates for minute line voltage varia-

tions and increased stylus drag occur-
ring during loud musical passages. 
Wow and flutter are specified to be less 

than 0.025% (WRMS). Motor design of 
the 63500 allows speed control to be 

varied ± 3% by two separate controls 

for 33 RPM and 45 RPM. Precise speed 

is indicated by the raised dots on the 
platter edge as they pass in front of a 
strobe light. 

HF-SSB Transceiver 
Circle No. 157 on Reader Inquiry Card 

A new solid state HF-SSB transceiver, 
designated Model CH150, is being 
introduced by the Canadian Marconi 
Co. The new unit delivers a power 
output of 150 watts PEP, operating 
frequency 2-24MHz, 1 to 20 channels, 
with 20-40 channel optional, 10 semi-
duplex standard, 20 semi-duplex 
optional. The CH150 can be used with 

one or two marine extended controls 
which provide all control functions at 
the desired locations. It can also be 

I  _ - 
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remotely controlled over normal 
telephone lines and used in conjunc-
tion with a linear amplifier to provide 

power output of 1000 watts or 1500 
watts PEP. It is designed for continu-
ous duty at full rated power which 
makes it useful for transmission of 

facsimile or RTTY. 

Horn Travel Case 
Circle No. 158 on Reader Inquiry Card 

Musicians and other public address 

equipment users will find useful a new 
product introduced by Altec Lansing. It 
is the Model 1242 Horn Travel Case, 

Circle No. 128 on Reader Inquiry Card 
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The function of this 
• function generator is to 
make your job easier. 

B&K-PRECISION 
Model 3010 $175 

If you stop and think about it, the function of any generator 
should be to make your job easier. When we at Dynascan 
designed our new Model 3010 function generator, that's ex-
actly what we had in mind. 

How did we achieve this? The 3010 was designed inside and 
out to be convenient and fast to use, and to provide years of 
trouble-free operation. 

The 3010 generates all of the popular waveforms you're most 
likely to need, at only $175. In addition to generating square, 
sine and triangle wave outputs, the unit offers a fixed TTL 
square-wave output. Sine-wave distortion is less than 1% and 
triangle-wave linearity and square-wave symmetry are a near 
perfect 99%. A convenient row of reliable pushbuttons pro-
vides fast, error-free select:on of the appropriate range and 
output waveform. 

For a chance to have your day run a little smoother, 
contact your local B&K-PRECISION distributor for immediate 

delivery or a demonstration 

The stable voltage-controlled oscillator (VCO) of the 3010 is 
varied on each range by tte front-panel frequency control, or 
the VCO external input Al C to 5.5 volt ramp applied to the VCO 
external input will provide a 100:1 output frequency change. 
In this way, the 3010 can be used as a sweep generator for 
response tests. Other features that will help your job run 
smoothly include: .05% stability, a variable DC offset control 
for engineering and quality control applications, a convenient 
tilt-stand handle, and a detailed 38-page operations manual. 

Because the B&K-PFlEC SION Model 3010 covers from 0.1Hz 
to 1MHz in six ranges. you II probably be able to use it in more 
applications than you first guessed. These include IF response 
tests, test-instrument linearity measurements, transducer 
tests and digital clock-pulse substitution. 

imp.41( PRECISION DYNASCAN 
CORPORATION 

6460 West Conic ad Street, Chicago, Illinois 60635 • 312 / 889-9087 

In Canada Atlas Electronics. Ontario • intl. Sls: Empire Exporers. Inc., 270 Newtown Road, Plainview. Li.. NV11803 
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Where 
the job still 
means 
Adventure 

There conies a time during that 
senior year when you start doing 
some pretty heavy thinking about 
where you're headed. 

School has been a long tough 
haul and now there are a lot of 
questions about your future. And 
we have some answers. The Navy 
Nuclear Power Program is one. 

A job that's challenging and 
demanding. With training in some 
of the most advanced techniques 
in the Nuclear Field. The Navy's 
Nuclear Program offers all this. 
plus a chance to see the world. 

We won't promise that it will 
he easy. but it won't be dull. You'll 
travel. You'll grow. You'll lead. 
And be trained in a field of the 
future. 
Call our toll free number 
800-84 I -ME. Learn more about 
the Na'. Where The Job Still 
Means Adventure. 

designed to house the firm's 511B horn 
and 808-8B driver. The new case, con-

structed of rugged materials which sur-

round the unit, also has a four cubic foot 
storage area in the back of the case for 
storing microphones, cables and other 

accessories. The case is finished in 
black leather-grained vinyl and is 

equipped with steel corner guards for 
protection. 

Highband FM 
Two-Way Radio 
Circle No. 159 on Reader Inquiry Card 

E.F. Johnson has announced intro-
duction of a new two-way FM radio 
system for the newly opened 800 MHz 
band. One unit, the 800 MHz Trans-
corn II mobile, can be either front or 

trunk mounted and features tempera-
ture compensated crystal oscillators 

for long term reliability, according to 
the manufacturer. The new radio has 
five channel capability and additional 

channels can be added simply by 

adding more oscillators. In addition, 
the system includes a Model 3800 
desktop control station and a corn-

muity repeater. The control station is 
available with tone-coded squelch, 

time-out timer, VU meter, digital 
clock and remote control. The com-
munity repeater comes with four 
tones installed and with capability for 
up to 16 tones. 

Mobile CB Antennas 
Circle No. 160 on Reader Inquiry Card 

A new line of heavy-duty CB antennas 
from MayCom. Inc. is available in 

colors to match or complement the 
color of cars and trucks. Called 

"ColorWhip II," the new line features 

a full 7/8 wavelength winding of 16 
gauge wire and is rated for 750 watts 

AM and 1500 watts SSB. Coils and 
tips are tuned twice, both before and 

after static shields are applied. The 

antennas feature tapered 3/8 inch 

heavy duty fiberglass shafts and are 
available in 4 and 5 foot lengths. Two 
different mounting styles are 
available — regular 3/8 by 24 
threaded  ferrule,  or a new fast 
disconnect ferrule. Eight colors of 
poly static shields are offered — red, 

blue, green, yellow, brown, tan, white, 
or black. 

CB Radio 
Circle No. 161 on Reader Inquiry Card 

Robyn International, Inc. has intro-
duced a new single sideband mobile 

CB, the SB-505D. According to the 
manufacturer, the SB-505D carries 40 
channels AM and 80 SSB, and fea-
tures a large digital display, RF gain, 
noise blanker, microphone gain con-
trol, tone, dimmer control, and the 

"Clar-O-Mic" control. The latter is 
Robyn's special control which per-
mits tuning SSB stations from the 
microphone. The unit lists for 
$295.95, according to the manu-
facturer. 
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THISYEAkDODGE 
BUSINESS M ARE NEW IN 
AI ME RIGHT PLACES. 
NEW ROOMINESS, NEW VERSICHITY, 
SAME OW DODGE DEPENDABILITY. 

ALL NEW SEATS. 
They're more comfortable, they're 
more colorful, and now you can 

order them in plush fabrics. 
Mounted on curved tracks, 

,,z,j50  the new seats allow a higher 
position for the shorter driver 

and more headroom for the taller 
4   driver. Optional high-back 
Command seats are shown. 

HISTORICALTOUGHNESS. 
Of all the Dodge trucks registered in the past 
ten years, 94 out of 100 are still in operation. 
(Source: Trucks in Operation, as of July 1, 1977.) 

MORE ROOMINESS. _ 
Maxivan is eight inches 
longer this year for extra 
cargo space. And all 
our vans have more 
room up front. 

MORE DOORS, MORE WAYS. 
Now you can have your 
choice of optional sliding or 
standard hinged side cargo 
doors on all our vans. And 
we offer the only optional 
full-width single rear door 
in the industry. Maxivan 
with the Vision Van option 
gives you rear quarter 
windows that wrap around the 
corners for ease in backing up. 

SOME NEW OffrIONS. 
Trailer-towing packages for up to 7000 pounds 
gross trailer weight. Six different kinds of radios 
including two units with 40-channel CBs. 
Sky Lite sun roofs, 
air conditioning, and 

more. 

357% increase from 1967 to1977. 

THE FASTEST 
GROWING 

TRUCK COMPANY 
IN AMERICA. 

Buy or lease one 
or a fleet ...at your 
Dodge Dealer's. 

Circle No. 111 on Reader Inquiry Card 
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REID 
PRODUCTS 

Miniature Power Microphone 
Circle No. 162 on Reader Inquiry Card 

A miniature CB power microphone 

that fits in the palm of the hand and 
can be held at the wheel while steer-

ing has been developed by JMR 
Systems. Called the CLEAR-1 Model 
40, the new mike was originally 

designed for aerospace communica-
tions and contains a high sensitivity 

electret-condenser microphone. The 
manufacturer says that it can be used 
from as far away as arm's length 
without losing power or clarity. It 
features a Velcro pad instead of the 
traditional mike hanger, and thus is 

easily attached to steering post, dash 
or any handy surface. Model 40 is 

compatible with 23 and 40 channel 
CB transceivers. Priced retail at 
$44.95. 

Solderless Terminal Kit 
Circle No. 163 on Reader Inquiry Card 

A new solderless terminal kit that in-
cludes compartments for a crimping tool 
and the terminals is new from Vaco 

Products. Numbered 8995C, the new kit 

has a molded tray with compartments for 

the 1963 crimping tool and 18 each of 
the 20 most popular insulated terminal 

styles. Included is a folder that locates 
each terminal and explains the use of 
the tool. The entire kit is shrink packed. 

Portable Frequency Counter 
Circle No. 164 on Reader Inquiry Card 

A new 225 MHz direct-count, three-
function counter is new from Batten-
tine Labs. Designated the Model 

5725C, the new six-digit counter 
features large 0.43 inch orange LEDS, 
and is operable from any external 9 to 
15 VDC source. It can also be oper-
ated with an optional AC to DC wall-
mounted converter. Model 5725C 

uses a simple single switch for selec-
tion of readings in Hz, kHz and MHz 

more selection 11 II . 
more crlity 
more s rvice 
more roduct 

ii ilprovement 
MORE PROFIT 

You always 
get MORE 
from...  

4. antennacraft 
P.O. Box 1005. Burlington, Iowa 52601 

SOLID-STATE REPLACEMENTS 
FOR TV HV RECTIFIER TUBES 

Replace vacuum and gas rectifier 
tubes with thoroughly proved (in use 
for over 8 years) solid-state, silicon 
rectifier Solid-Tubes.  They meet or 
exceed standard tube ratings. Only 6 
replace 37 vacuum tubes. Off shelf 
distributor delivery. 

You'll make more money because 
there's a bigger profit and your 
customer will get: no more filament 
burn out (They're perfect replace-
ments when the HV filament trans-
former burns out.) Constant output. 
Long life; reliable and dependable. No 
warm up. No heat. Replacements 
available for all tubes. 

SOLID-STATE TUBE 
CROSS REFERENCE LIST 

GENERAL 
EDI  SYLVANIA  ELECTRIC  ZENITH 
R-3A3  ECG-508  GESS-3A3  S-3A3 
R-3AT2  ECG-509  GESS-3AT2 S3AT2 
R-3D53  ECG-514 
R-3DB3  ECG-510  0ES5- -3083 S-3D- B3 
R-2AV2  ECG-511  GESS-2AVZ  — 
R-DW4  ECG-512  GESS-6DW4  — 

Send For Complete Information Kit 

. 8 

0 A electronic devices 21 Gray9.l)  I:dgs44Ac\i/c7.:T‘̀Zr(1157eiros6t6,16,-(60 1201710 
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over a direct count range of 10 Hz to 
more than 225 MHz. Through one 
input, the instrument covers this 
spectrum at a nominal sensitivity of 
50 mV. Sensitivity is adjustable with a 
front panel screwdriver adjustment. It 
is priced at $295. 

Bi-directional Wattmeter 
Circle No. 165 on Reader Inquiry Card 
A new bi-directional wattmeter that 

measures transmitted radio power up to 
300 watts and reflected power up to 30 

watts is new from the Heath Company. 

Available in both kit and assembled 
form, the new instrument covers the 100 
MHz to 1 GHz spectrum, and has been 
designed for use in two-way radio ser-

vice and repair, or for the amateur radio 
enthusiast. Designated Model IM-4190, 
the new meter is capable of withstanding 
full power overloads on its lower scales 

without damage to the meter movement. 

Powered by a 9-volt battery. The kit sells 
for $114.95 and the assembled version 
is $195. 

0-G Connector 
Circle No. 166 on Reader Inquiry Card 

Switchcralt, Inc., is out with a newly 
designed female cord plug which 
features easy disconnection without 

the trouble of finding and depressing 
a latch release button. According to 
the manufacturer, the connection 

was designed in response to de-

mands from musicians and sound 

technicians and installers. The quick 
disconnect feature of the plug (Series 
AFD Audio Plugs) involves a special 

secure detent latch instead of the 

Our Packaging 
Speaks 
For Itself. 

Workman's all new UEP Semiconiuctor packaging 
offers the best of both worlds. From :he attractive space-
saving boxes to the self-service blister langer cards carry-
ing complete cross reference and technical specifications. 

The new packaging is complimenled by Workman's 
new UEP Semiconductor Catalog and Cross Reference 
Guide with the most complete and up-to-date reference 
work in the industry. 

Listing over 137,000 crosses from original manufac-
turer's part numbers this all new mama' assures maximum 
reliability and ease in locating an accu -ate replacement 
in entertainment semiconductors. 

The new UEP line is available through the nationwide 
chain of Workman distributors. 

Your business card or letterhead will bring immediate 
response from one of our factory representatives. Ask for 
Catalog X78. 

UL F p  Eerniconductors From 
The Parts Specialists 

WORKMAN 
ELECTRONIC PRODUCTS, INC 

SARASOTA F LA. 33578 
P.O. Box 3828 (813) 371-4242 
TWX 810-864-0401 Workman Sara 
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usual locking latch. This permits, 
Switchcraft says, disconnection with 

a simple pull. It mates with any of the 

male Q-G or QCP plugs or recep-
tacles and is ideal for use where quick 
take-down of audio equipment is 
required, the manufacturer reports. 

Solid State TV Brightener 
Circle No. 167 on Reader Inquiry Card 

A new 100% solid state color TV tube 

brightener has been introduced by 
Workman Electronics. Designated 
Model W35, the new brightener does not 

use the conventional step-down auto-

transformer. Solid state circuitry is re-

ported to provide more stable filament 
boost voltages with a minimum of power 

loss/heat dissipation. The W35 has 

NOW FROM LEADER .. . 

The Basic LCR 
Bridge, Updated. 
0.5% LCR Measurement Accuracy 

Loss Factor 
Ranges 

Expandable Range 
Built-in 10% Over-range. 

9V Battery or 
AC Adapter Operation 

3 Digit Readout 

$29995... includes 
2 year warranty.. 

•Two years parts; 180 days labor, 
60 days over-the-counter exchange. 

Model LC R -740 . .. with accessories. 
See your Distributor or Write for Details 

151 Dupont Street, Plainview. N.Y. 11803 

(516) 822-9300 

When Quality Counts 

LEADER 
Instru ments C orp. 

extra long leads to facilitate installation 

in even the largest console combina-
tions. Inations. List Priced at $11.75. 

Screwdriver Set 
Circle No. 168 on Reader Inquiry Card 

Hunter Tools has announced a new 5-

piece mechanics round screwdriver 

set, Number 31802. According to the 
manufacturer, the set covers about 90 

percent of screwdriver needs. It 
comes packaged in a prepunched 

"Pa 

• 

heavy vinyl pouch, Hunter's "comfort 

grip," and four flute design handles. 
According to Hunter, the tips are 

cross ground to insure proper fit and 
to reduce "slip outs" resulting in 
gouged work and hands. 

CB Antenna Tuner/filter 
Circle No. 182 on Reader Inquiry Card 

A new 40-channel antenna tuner and 
adjustable low pass TVI filter has 

been announced by Telco Products. 

we. ( 

Designated Channel Guard XL-1000, 
the new tuner/filter is reported to 
allow the operator to eliminate all 
unwanted harmonic radiation at the 
source when the device is used below 
30 MHz. At the same time, the oper-
ator can match his 23 or 40 channel 
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Only eight TV tubes 
can make a warehouse 
out of your backroom. 

To offer fast replacement 
for 385 different TV tubes, 
you'd have to open a ware-
house. Or, you could open 
eight Sylvania pi( Lure tube 
cartons. 
Our eight Universal Color 

Bright tubes are designed as 

SYLVANIA 
SYLVANIA 

'L,rnoted warranty Labor not included 

MIME! 

direct replacements for 385 
bonded safety plate picture 
tubes. And they're designed 
so well that they're offered 
with a five-year limited 
warranty.* 
Call your Sylvania dis-

tributor to stock up on Color 

Bright tubes. Then, you 
won't have to wait days for 
your customer's new tube to 
be delivered. 
You can order a Color 

Bright for immediate deliv-
ery right from your own 
back room. 

SYLVANIA 
Circle No. 121 on Reader Inquiry Card 

Electronic 
Co mponents 
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rig to an existing 23 channel antenna 
system. The unit is a five section, 
tuneable, in-line, low-pass tuner/filter 
designed with negligible insertion 
loss. It is reported to be able to handle 
up to 1 K watt PEP power, and 
attentuate all frequencies above 40 
MHz by 100 dB. It sells for $34.95. 

Solder/Desolder System 
Circle No. 169 on Reader Inquiry Card 

Pace, Inc. is now offering its Model SX 
214 Ped-A-Vac II soldering and desol-
dering work station. Known as the 

Sodra-X-Traction system, all that's 
required is an air supply of from 60 to 
80 pounds per square inch, Pace re-
ports. The manufacturer says the sys-
tem, retailing at a single unit price of 
$325, is ideal for quickly removing 

Pro/Comm 
INDUSTRIAL GRADE 

THE SELEL   ED RANGE OF 500 INDUSTRIAL GRADE 
ELECI RON TUBE TYPES FOR OVER 3,000 

U.S./FOREIGN REPLACEMENT APPUCATIONS. 

Not all electron tubes are interchangeable. There are hundreds of examples. 
Manufacturers'design specifications demand high performance characteristics: 

high GM • frame grid construction in T.V. tuner applications • matched 
sections in rugged dual-purpose tubes • coiled heaters vs. hair pins for 
low noise and hum 

We know because we have sold over two hundred million foreign electron tubes 
to the most demanding manufacturers of complex electronic equipment: hybrid 
color: IV tuners: instrument and test equipment: communications, audio, 
marine, video, and avionic equipment. 

For all your replacement needs you can depend on Pro/Comm at no extra cost 
and its unconditional tube for tube replacement warrant\ Call ETI toll free at 
800-645-9512 and get the details on our Special Service Dealer Tube 
Caddy Package customized with popular types for Zenith, RCA, G.E., and 
Japanese T.V. sets. 

ELE CT R O N T U RE S I  IO N AL IN C. 

, ,pnN COURT • FARMINGDALE N 1/ 11735 • TEL 516-69,7700 • CABLE LECTROTEL FOLE • TLX 14-4820 

components from any circuit board, 
regardless of configuration. The 
manufacturer also contends the sys-
tem will not generate electrical spikes 
and is therefore compatible with all 
MOS-type devices. Sodra-X-Traction 
comes with a floor-mounted vacuum 
generator, Thermo-Drive heat control 
— for automatically reducing tip 
temperature during vacuum opera-
tion — and a temperature controlled 
soldering iron. A stand, tip cleaning 
facilities and holders, and replace-
ment tips are included, the manufac-
turer said. 

Module Extension Cables 
Circle No. 170 on Reader Inquiry Card 

Repairs on TV modules are made easier 
by a new series of extension cable kits 
kits recently introduced by Sylvania. 
Called "Chek-A-Board Cables," the 

new product allows service on solid-
state modules without removal of the 
module from the chassis. The cable 
kits are designed now for use with 
RCA and Zenith module television 
sets, but will eventually be available 
for use with other brands. The kits 
contain cables with female connec-
tors for modules on one end and 
mating chassis connectors on the 
other end. Using the cables, an 
operating module can be brought out 
onto the work bench for testing and 
repairs. The cables feature plated 
alloy conductors on heavy-gauge 
fiberglas printed circuit boards and 
consist of stranded, multi-lead ribbon 
wire. Each side of the cable is colored 
differently to assure proper orienta-
tion. 

50MHz Logic Probe 
Circle No. 171 on Reader Inquiry Card 

A new logic probe, capable of mea-
surements from DC to 50MHz, has 
been introduced by B&K-Precision. 
The probe, Model DP-50, is a multi-
family device compatible with TTL, 
DTL, RTL, HTL, CMOS, MOS and 
high-noise immunity logic. The 

Circle No. 113 on Reader Inquiry Card 
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THINGYOU 
ALWAYS WANTED 
BUT WERE NEVER 
ABLE TO OBTAIN... 

ET/D's Modern Serviceshop 
Management Manual 

... It's a textbook for the inde-
pendent electronics service 
technician who is actively en-
gaged in consumer and indus-
trial service markets. 
Prepared by the editors of ELEC-
TRONIC TECHNICIAN/DEALER, 
this comprehensive manage-
ment guide is must reading for 
all service technicians and 
dealers who have to cope with 
the day-by-day problems of 
running a small business 
ET/D "Modern Serviceshop 
Management" will focus on 
three major categories: 
• BUSINESS MANAGEMENT— 
with chapters on basic ac-
counting procedures, ratio 
analysis, planning for prof. t in 
the business environment and 
current asset management. 
• SERVICING OF ELECTRONICS 
EQUIPMENT —with chapters on 
troubleshooting transistorized 
circuits, modern test equip-
ment, digital electronics, indus-
trial control systems and mod-
ern serviceshop layout. 

17 

• NEW BUSINESS HORIZONS— 
with chapters on whether to 
expand your business, contract 
service, business opportunities 
in medical electronics and serv-
ice business opportunities in 
small industrial settings. 
This manual is in the works now, 
so order your copy now by 
sending in your order with re-
mittance. No service shop 
should be without this manual 
from one of the outstanding 
book publishing houses in the 
country. 

ELECTRONIC TECHNICIAN DEALER 
LEADING THE CONSUMER AND 
INDUSTRIAL SERVICE MARKETS 

A Harcourt Brace Jovanovich Publication 

CLIP AND MAIL TO 

ET/D MAGAZINE 
1 East Ist Sheet 
Duluth, Minnesota 55802 

Please send  copY(ies) of ET/D's 
Modern Serviceshop Management at 
512.95* per copy Enclosed is a check for 
 to cover the cost of the textbook 
plus shipping and handling expenses. ET/D 
Modern Serviceshop Management will be 
shipped immediately following publication 

NAME 

COMPANY NAME 

ADDRESS 

CITY  STATE  ZIP   
Mail this order blank along with your pay-
ment to: 
Book Dept. ET/D Magazine 
1 East 1st St. 
Duluth. Minnesota 55802 

'Please add St 50 per order to cover postage and 
handling On multiple copy orders odd 25C tor each 
additional copy (for example. two copies would 
COST St 75 for postage and handling) 

Publication Date: September T. 1978-Orders will be 
fulfilled within 60 days of the publication date or within 60 
days of the date of order, if received after publication 
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DP-50 is reported by B&K to simplify 

the troubleshooting and analysis of 
digital circuits by clearly displaying 
in-circuit logic activity. Three bright 

LED indicators display pulse pres-

sences and high and low logic states, 

and the probe will continue to indi-
cate pulse presence through its 
maximum frequency of 50MHz. It has 

a memory mode to "freeze" and store 
the pulse display — and in the pulse 
mode, short duration pulses are 
"stretched" for a clear visual indica-
tion. It sells for $50. 

CB/RF Generator 
Circle No. 172 on Reader Inquiry Card 

A new phase-lock-loop CB/RF gener-
ator that measures only 81/4  inches by 

SIGNAL GENERATION 
PURE AND SIMPLE. 

Our SMG40 stereo generator and RE101 signal generator 
together provide the cleanest, most precise wave-form for 
AM, FM, and FM stereo testing. And both are compact and 
easy to operate. 
The RE101 has frequency ranges of 87-130 MHz and 

0.15-30 MHz. In addition to providing digital display of the 
carrier frequency, this low leakage signal generator can 
simultaneously modulate FM and AM ...with very little 
distortion. 
For testing of high-quality stereo decoders and Hi-Fi 

stereo receivers, the SMG40 offers more than just a time 
multiplexed composite signal. It also features L-R separation 
better than 65 dB, distortion less than 0.03% and easy 
pushbutton operation. 
For a demonstration or more information on signal 

generation pure and simple, call or write The London 
Company, U.S. representative for Radiometer Electronics, 
811 Sharon Drive, Cleveland, OH 44145. Telephone (216) 
871-8900. 

re Radiometer Electronics% 
Circle No. 125 for information. 
Circle No. 126 for demonstration. 

7 inches by 91/2 inches has been 

introduced by Hickok Electrical In-
struments. Called the Model 266, the 

new unit is reported to take less 
bench space and can be rack mount-

ed. It features pushbutton operation 
with keyboard entry for instant selec-

tion of all 40 channels. It also features 
a bright LED channel display, 455 kHz 

IF output with an auxiliary IF oscil-
lator and front panel mounted socket 

that accepts crystals from 1 mHz to 20 
mHz for extra IF outputs at other 
frequencies, and a double shielded 

metered precision attenuator for 
signals down to 0.3 microvolts. Model 

266 is priced for less than S500. 

Six-way Tap Tool 
Circle No. 173 on Reader Inquiry Card 

A new tap tool for forming new threads, 
cleaning out plaster obstructions and re-
forming burred threads is available from 
Klein Tools. The new tool has two re-

placeable taps that cover six thread 
sizes: 6-32, 8-32, and 10-32 on one side 

4 
- 

and 10-24, 12-24 and 14-20 on the other 
side. It rethreads to the next larger size if 
threads are stripped. The taps are made 
of special high carbon steel with a 

uniquely designed lead thread for faster, 
more accurate threading. Taps are held 
in a sturdy reversible holder that snaps 
into the large clear-plastic handle. 

Pager Antenna Protector 
Circle No. 174 on Reader Inquiry Card 

A new antenna protector for Motorola 

Metro and Pageboy II pager units is now 
available from JaBro Batteries, Inc. The 
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801-400 p —Master Handbook 
of Ham Radio Circuits (Si? 95) 

VC  - 
...v. ••• 
0""' 

LECTRON IC  
C1RC WT 

101-416 p —Electronic Circuit 
Design Handbook-4th Edi-
tion (517.95) (8' x x11 ) 

NATION 

FET SELECT°  - 

An Extraordinary Offer to introduce /au to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
take 
any 

of these 22 unique 
electronics books 
(values to '47"; for only each 

with a Trial Membership in the Book Club that guarantees to 
save you 25°0 to 75°0 on a wick- selection of electronics books 

AN 

p itOricr 
829-196 p.'—lm 

+.t:.  M r '7'1 
1016-140 p.—Towers International  I 
FET Selector ($7.95) 

;  •  ra 
• • wx4 

1005-196 p —Solar Flare Monitor-
ing & Propagation Forecasting 
Fandbook ($9.95) 

926-308 
Electroni 

Ence ($8.95) 

1009-294 p.—Closed-Circuit 
TV Installation. Maintenance 
& Repair (512.95) 

.—Model Railroad 
S ($8.95) 

M O D 
R AILR OA D 
ELECTRO NICS 

_ 

JI 0 

DICTI ARY Or ON 
EacTR oNICS 

0,„,„„rxon 
300-420 p --Dictionary , 
of Electronics (510 95) 

800-602 p —Ma er Handbook 
.4 of 1001 Practical Electronic 
Circuits (Si? 95) 
Master  o w 
Handbook of 

10 
!feare r,.  

Praff"al 

01 

1056-364 p —How to Install Every-
thing Electronic in Cars. Boats. 
Planes. Trucks, 8 RV's ($10.95) 

1,1411111110"""— 

874-392 p —Master Handbook of 
Digital Logic Applications 1512 95) 

Cornersi6474  °MI&  
Electronic& Ear/rags 
Symbds  5., •-• 

750-224 p —Electronic Conver-
sions Symbols& Fora ulas ($8.95) 

TRPINSIST  
meg N 

Is ysTElv' 
882-252 p —Transistor 
Ignition Systems (5E95) 

▪ "COMPUt ATOR' 
PraCtiCal 
Solici-State 

wir"""'"'''''"nisorr•rm'i DC Power S U P Pli eS I 

rIosr• VO WS ""'". "".  „. .me... • 
• MCI 411  .. Or •  0, 

975-322 p.—The  Compulator 
— Book (510.95) 

_ 
954-406 p.—Practical CB Radio 
Troubleshooting 8 Repair (511 95) 

••••••." •••••,_ 

997-432 p —The Handbook of Tele-
phones & Accessories (S14.95) 
-  THE 
-  HANO W "  we 

OF 
TELEPHONES 
&   
ACCESSORIE S 

971-192 p —Mmiprocessors: From 
Calculators to Computers (S9.95) 

BUILD 
OWN WORKING 

P O P  r  Mist . ..4i110 

841-236 p.—Eluild Your Oinin 
Working Robot (58.95) 

891-196 p —Practical Solid-State 
DC Power Supplies (59 95) 

1k 4 ay we send you your choice of 3 of these prac-
IVItical it me-and-money-saving hooks a% ran of 
an unusual offer of a Dial Membership in Elec-
tronics Book Club' 

Here are quality hardbound volumes, each 
especially designed to help you increase your 
know-how, earning power, and enjoyment of elec-
tronics. Whatever y our interest in electronics. 
you'll find Electronics Book Club offers practical. 
quality books that you can put to immediate use and 
benefit. 

This extraordinary offer is intended to prove to 
you through your own expehence. that these very 
real advantages can be yours...that it is possible to 
keep up with the literature published in your areas 
of interest. and to save substantially while so doing. 
As part of your Trial Membership, you need pur-
chase as few as four books during the corning 12 
months. You would probably buy at least this many 
anyway, without the substantial savings offered 
through Club Membership. 

To start your Membership on these attractise 
terms, simply fill out and mail the coupon today. 
You will receive the  books of your choice for 
10-day inspection. YOU NEED SEND NO 
MONEY. If you're not delighted, return the books 
within 10 days and your Thal Membership will he 
cancelled without cost or obligation. 
ELECTRONICS BOOK CLUB. Blue Ridge Summit, Pa. 17214 

UPI NOW TO OESIO• t snag 
ELECTRONIC 

INSTRUMENTATION 
1012-420 p.—How to De-

ll sign & Build Electronic 
Instrumentation ($14.95) 

LL Le vett Ltt' LLI:  urimitsrmon't 8, 
LELL!" 'LL Li'  I SOUND. 0 VIDE 

• '•••"''""  . FILM R 
• 960-224 p.—IC Function 
Locator (58.95) 

Facts About Club Membership 
• The 3 .ntroductory books of your choice Ca m, ;.,ubl,suer 
retail prices of up to $47 85 They are yours for only 49C ear. 
(plus postage/handling) with your Trial Membership 
• You will recast the Club News describing the cunent 
Selection Alternates and other books. every 4 weeks (131 
times a year) 
• tf you want the Selection. do nothing. it will be sent to you 
automatically It you do not wish to receive the Selection or if 
you want to order one of the many Alternates offered, you 
simply give instructions on the reply form (and in the en. 
velobel provided and return it to us by the date specified This 
date allows you at least 10 days in which to return the form If 
because of late mail delivery, you do not have 10 days to make 
a decision and so receive an unwanted Selection, you may 
retum it at Club expense 
• To complete your Trial Membership, you need buy only four 
additional monthly selections or alternates during the next 12 
months You may cancel your Membership any time after you 
purchase these four books 
• All books—including the introductory Offer —are fully re 
turnable after 10 days if you it not completely satisfied 
• All books are offered at low Member prices, plus a small 
postage and handling charge 
• tonbiking ken If you continue after this Trial Member-
ship, you will earn a Dividend Certificate for every book you 
purchase Three Certificates plus payment of the nominal sum 
of $I 99 will entitle you to a valuable Book Dividend of your 
choice which you may choose from a list provided Members 

1017-140 p.—I.Inderstand-
ing Sound. Video, 8 Film 
Recording (58.95) 

AN EW =  IR NM 

I ELECTRONICS BOOK CLUB 
Blue Ridge Su m mit, Pa. 17214 

Please open my Trial Membership in ELECTRONICS 
BOOK CLUB and send me the 3 books circled below. I 
understand the cost of the books I have selected is 
only 49C each, plus a small shipping charge. If not 
delighted, I may return the books within 10 days and 
owe nothing, and have my Trial Membership cancel-
led. I agree to purchase at least four additional 
books during the next 12 months, after which I may 
cancel my membership at any time. 
101  300  750  800  801  829  841  874 
882  891  926  954  960  971  975 

997 1005 1009  1012  1016  1017  1056 

Name  Phone   

Address   

City   

State  Zip   
i valid for new Members only Foreign and Canada add IV.) T-88 
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FIND IT FAST' 
Japanese Hardware Pack 

Stop looking for those hard 
to find screws 

I S 0 (Japanese Standard) 

• Screws  • "E" Ring 
• Nuts  • Washers 

and more 

new protector consists of a 12 mil mylar 
brushed metal-like silver finish with a dry 

adhesive backing for easy application. 
The protector helps to identify pagers 

with their owners through design and 
imprint and restores the pager appear-
ance without having to replace the an-
tenna. 

Frequency Counters 
Circle No. 175 on Reader Inquiry Card 

A new series of 500 MHz and 1 GHz 
frequency counters is being introduced 
by Davis Electronics. Covering the en-
tire frequency spectrum to 1000 MHz, 

the CTR-2A series of wide range VHF-
UHF counters combines a 50 MHz 
counting range with built in prescaler 
and preamplifier. Features include an 
8-digit display, high stability TCXO 
time base, automatic input limiting, 

protected input and automatic Dp 
placement. Selectable gate times are 
0.1 and 1 sec., with resolution to 1 Hz. 

Available low cost options are oven 
crystal, 12V DC operation, tilt handle 

'D Cl 0. 3 7 I:I 

true root mean square AC voltage and 
current measurements has been 
introduced by Non-Linear Systems. 
Called the Model RMS-350, the new 
instrument is battery operated and is 
said to be designed to fit any tool box 

or carrying case. It uses Unichip A to 
D electronic circuits which are re-
ported to offer greater reliability 
through a low component count. AC 
voltage ranges are from 1 millivolt to 

oversize digital display and period  750 VRMS. In addition, the RMS-350 
measurement. Prices, in kit form, range  measures resistance from 1 ohm to 10 

from $249.95 to $399.95, and assem-  megohms, DC voltages from 1 milli-
bled, from $349.95 to $549.95.  volt to 1000 VDC, as well as RMS AC 

Digital Multimeter 
Circle No. 176 on Reader Inquiry Card 

A new digital multimeter that is 
reported by the manufacturer to offer 

01 prial Japanese pal Is 
AND OTHER SERVICE AIDS 

SPECIALS 
2SC1061  75 
2SC1306  1  90 
2SC1307  290 

BUY 12 GET ONE FREE 
WRITE FOR A 
COMPLETE LIST! 

NEW 

-1.011111w mr ,psiais100' mot 
$24.95 

0 414  
ri  44X 

* *°‘ $24.95 

ELCAPAK 
Electrolytic Capacitor Pack 

A great assortment in the 
palm of your hand 

• Radial Lead (P.C.B.) 
• .47 to 1.000 uF 
• 16v to 50v 
• Average cost less 
than 15C each 

CALL TOLL FREE: (800) 423-5336 
IN CALIF: (800) 382-3663 

IN LOS ANGELES. HAWAII and ALASKA: (213) 881-0338 

R ° RA ELECTRONICS 
7235 CANBY AVENUE DEPT ET 
RESEDA CA 91335 

and DC current from 1 microamp to 1 
ampere. It features LCD readouts. 
Priced at $189. 

Micro-duster Spray 
Circle No. 177 on Reader Inquiry Card 

A new servicing aid that permits 
compressed-gas dusting of delicate in-
struments and assemblies has been in-
troduced by Chemtronics, Inc. Called 
Micro-Duster, the product contains pure, 

Micro Dust 
MOISTURE FREE - 

'1:1°StIZIWCII. IZ rERVEEDS GAS  REMOVES  1 
MI CROSCOPIC DUST AN D LiN 

"EM  ONICS INDUSTRIAL CN6 

uND 

'.  NET *T.150z142605AV51 

moisture-free, non-flammable and non-
toxic filtered gas, providing controlled 
removal of dust, lint, oxide particles, etc. 
without depositing harmful contamin-
ants. A single 15 ounce can is said to 
produce over 1800 one-second gas 

Circle No. 131 on Reader Inquiry Card 
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bursts, or 25 to 30 minutes of continuous 

dusting. Comes with a 6 inch extension 

tube  for  pin-point  application. 
Suggested retail price is $2.50. 

V-O-M 
Circle No. 178 on Reader Inquiry Card 

A new V-O-M with 20 ranges (plus dB), 

extra overload protection, completely 
insulated housing and newly designed 

safety test leads, has been irtroduced 
by Triplett Corporation. Designated 

Model 630, the new tester features a 
single range switch to minimize operator 
errors, plus a new rectangular viewing 
window and a mirrored scale Ranges 
include: 3-600 VAC in 5 ranges; 0.3-600 
VDC in 6 ranges; .06-120 mA in 4 

ranges; 1000 ohms - 1 megohms in 5 
ranges with 4.4 ohms center scale; and 

-20 dBm to +57 dBm decibels in 5 
ranges. Priced at $86. 

Dual Counter/Timer 
Circle No. 179 on Reader Inquiry Card 

Systron-Donner has introduced a 
new dual channel counter/timer 
called the Model 6361A. The heart of 
the new dual instrument is a pair of 
LSI chips which reduce the parts 
count, but, according to the manu-
facturer, allow increased perform-
ance and dual simultaneous mea-

surements not possible before. The 
new instrument is a 100 MHz. 10 ns 
time interval/period, ac/dc coupled 
universal counter. Both channels are 
identical in characteristics and capa-
bility. This allows each channel to be 
used for frequency measurements 
from DC to 100 MHz and period 
measurements with resolutions of 10 
microseconds to 10 nanoseconds. 
Both channels can be used simul-

HIMm— 

taneously to display on the two 
readouts any combination of fre-

quency, period, TIM and frequency 

ratio measurements. Priced at S895. 

Crystal Clock Oscillator 
Circle No. 180 on Reader Inquiry Card 

A new thick film crystal clock oscillator in 
DIP form has been introduced by 
Motorola. Called the Loco II, the new 

oscillator is available in six discrete fre-

quencies: 19.6608 MHz, 18.432 MHz, 
and 16.000 MHz. This miniature oscil-

lator operates from 5 VDC and drives 10 
TTL gates. Stability from 0-70'C is t 

.05% and includes calibration, stability 

versus temperature, input voltage 

change, load change, aging and normal 
environment. 

Portable Digital Multimeter 
Circle No. 181 on Reader Inquiry Card 

The latest digital multimeter from 
Data Precision combines 10pV sensi-

tivity and true RMS measurement of 
AC volts and current with liquid 
crystal display and the convenience 
of 40-hour continuous battery opera-
tion from rechargeable batteries. 

Called Model 258, the new instrument 
is a full function (DCV, ACV, DC 
current, AC current and resistance) 
high resolution unit offering 41/2digits 
on all parameters. It differs from the 
firm's Model 248 in offering the liquid 
crystal display and the 40 hour bat-
tery capacity. The new meter has 10 
microvolt sensitivity, DC and AC, and 
basic one-year accuracy of ± 0.05% of 
input without need for recalibration. It 

is priced at $295. 

M AKE SURE you get paid for every 
inch of wire sold 

016-
EXACT MEASURING is a must when 
you  retail  coaxial  cables, audio 
cables, and electronic/electrical 
wires. You can work confidently and 
quickly ... yet keep close control... 
with HYKON WIRE METERS and 
REELS set up on a counter or as a 
portable combo. Wire up to 1" dia-
meter pulls from stock through the 
meter onto take-up reel for neater 
delivery. Write for details or call us at 

AREA 216 821-2320 

M A N U F A C T U RI N G  C O. 
ET-161 East State Street  ALLIANCE, OH 44601 

Circle No. 123 on Reader Inquiry Card 

(CITRNIII) ELECTRONICS COMPANY 
THE ORIGINAL 
HOME OF 

*   11_ 

100 TUBES OR MORI 33c  PEI TU U 

4213 N. UNIVERSITY AVE.  SAN DIEGO CALIF. 92105 
Same Low Price  * Bargain Took 
East or West Coast!  * Transistor Tester 

* Technician's Library 

ONE YEAR 
GUARANTEE 

INDIVIDUALLY 
BOXED 

5 DAY MONEY 
BACK OFFER 

LAB TESTED USED 

SEND FOR FREE 
NEW 48 PAGE 
COLOR CATALOG 

* Dumont Picture Tubes 
* Diodes—Transistors—Kits 
* Tube Cartons 

SPECIAL 
OFFER 

ON ALL ORDERS 
OVER $10 00 

25' 
PER TUBE 
mourn) 

FROM THIS LIST 

6AG5  6CB6 
6AU6  6.16 
6AX4  6SN7 

Your Order FREE if Not Shipped in 24 Hours 
Circle No. 108 on Reader Inquiry Card 
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Relay-protected VOM 
Circle No 183 on Reader Inquiry Card 

A new, moderately-priced VOM has 

been added to the VIZ line of test 
instruments. The new instrument, the 
WV-520B, is a general-purpose 
100,000 ohm/VDC VOM which is 

fuse- and relay-protected against 
overload in all ranges and functions. 

It employs an easy-to-read taut-band 
meter movement with color-coded 
scales and mirror and precision 
resistors throughout the circuitry. 

The WV-520B measures DC voltages 
Circle No. 138 on Reader Inquiry Card 

as low as 1mV, and up to 1000V in 
eight ranges: AC (RMS) from 100mV 

to 1000V in five ranges: DC current 
from 0.1pA to 10A in seven ranges; 
resistance from 0.250 to 20M0 in four 
ranges; and decibels from -20 to 

36dB. A special jack is included to 
measure AC current from 0-10A and it 
has a polarity switch for DC measure-
ments. Priced at S68. ETD 

MICROS 

continued from page 28 

could be expanded into a full-blown 

article. Children of the new technology 

are going to grow up with it, taking it for 
granted, not even batting an eye at the 

mid-1980's introduction of the cryogenic 
super-computer or the proliferation of 

$29.95 pocket computers (NOT 
calculators). As quaint analog signal 

processing techniques like those used in 
today's television and stereo systems 
fade into the oblivion of the 70's, the 

world of people who have been living 
with them is going to be in for some 

surprises. 

Those surprises can be avoided. It is 
not too late to jump in and experience 

the growth, excitement, and profit that 

NEW TUNERS 
NOT universal or customized NOT seconds, 
culls, dogs, or oddballs Only $24.95 for ANY 
new tuner. Over 5,000 in stock including Philco 
TT192 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SUPPLY 
4210 N E 28th St, Ft Worth, TX 76117 

Circle No. 140 on Reader Inquiry Card 

result from current technological 

awareness. There is a rapidly increasing 
vacuum in the industry for "current" 
people at all levels, and it will only be 

filled long after today's events are being 
dealt with historically, in the classrooms 
of the future. Until then, the opportunities 

for personal and financial growth 
(survival?) are rich indeed. ETD 

SERVICE 
continued from page 15 

just over the horizon is a new step 
and the tech has damned little time 

away from his busy schedule to 
prepare for it." 
Several key factors are working 

simultaneously that will have a 
critical impact on the future of 
electronics servicing, Moch said. 
First, as already mentioned, is the 
dawning of the electronics age. 

data) 

IMP 

.00 0. 40  

ATTENTION 

SERVICE DEALERS 

Buy directly— 
Top Line 

Solid State Replacements 

40% Off Dealer Cost 
2 Year Warranty Devices 

These are professional de-
vices  which  replace  over 
130,000 industry types, and 
you buy them at substantial 
savings. 

To Order: Send us the ECG, 
SK, or GE numbers and we 
will promptly ship you the 
premium PR direct Replace-
ments —plus a free PR Re-

placement Guide. Remember, these are top quality, 
no culls, no seconds. Orders over $25.00 shipped 
free. Orders up to $25.00 add $1 UPS. All orders 
over $100.00 receive 5% discount. C.O.D. orders 
welcome. To approximate amount of your order, de-
duct 40 %, from dealers cost of ECG, SK or GE 
types. All orders shipped within 24 hours.  Also, 
send or call for our free catalog of original 
Japanese transistors at substantial savings. 

DEVCO  P.O. Box 270, Garwood, NJ 07027 
(201) 688-0300 

VERSAITSTER I 
-) 0 0 0 0 to c 

What is it? 
At la bst rtt melt' 
VERSATESTER I  Generates Pulses, Sine waves 
and Square waves to 20MHz  Supplies DC power at 
+5v, +15v, — 15v, -± 30v  Digitally Measures fre-
quency from 20Hz to 20MHz, with autoranging: DC 
and AC volts, 0-500v: Resistance to 5 Megohms. 
Complete for only $1,650! . Contact your nearest 
Scientific Devices Office for specs or demo or 
Systron-Donner at 10 Systron Drive, Concord, CA 
94518. Phone (415) 676-5000. 

•lab-stru.ment Vlab-stra-mant\ri 1: a complete test lab in 
one lightweight. portable, 31/2" panel height Systron-Donner 
instrument. 

S Y S T R O N D O N N E R 
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Secondly, the higher level of both 
technical and professional business 
skills is causing an accelerated 
dropout of the smaller inefficiently 
operated service businesses, with the 
resultant service backlog being 
picked up by the more efficiently run 
organizations. 
"Actually, the loss of these people 

is not entirely a bad thing," Moch 
said. "It would be our hope that there 
will be larger, though fewer, shops. 
Our (NATESA's) recommendation 
has been for some time now that 
many people in the business should 
not be in it as employers or business 
operators because their knowledge 
of business concepts is abysmal. 
"Consequently," Moch said, "what 

we're trying to say is look! You can 
make more personal income for 
yourself by joining another organiza-
tion as an employee and specializing. 
"We are independent," Moch 

added. "But, if I had anything to do 
with it I would substitute the word 
interdependent. The main problem 
has been the way some independ-
ents interpret the word. Their idea 
has been, 'I'm independent — don't 
try to tell me how to run my business 
even if you can tell me how to run it 
better!" ETD 

REGULATORS 
continued from page 25 

program +9.99 volts. This eliminates 
the need for checking the output voltage 
with a meter, since the accuracy of the 
internal circuitry exceeds that of a 
magnetic movement meter. It would 
take a digital voltmeter to check the 
output of a digitally programmed supply. 
It should be pointed out that such 

regulators are really power op amps, or 
op amps with a power amplifier, and are 
not in the same family as the true IC 
voltage regulators. They are covered, 
in the newer op amp text books, and 
will not be mentioned further here. 

Switching regulators 

The switching regulator is a form of 
oscillator. In normal operation it is 
constantly switching on and off, and that 
is the basis for testing. Remember, 
when the input voltage increases the off 
time increases as compared to the on 
time. If the load current increases, the on 
time increases as compared to the off 
time. We are always dealing with the 
ratio of off time to on time. 
There are a few variations of Ih s basic 

method, however. We can hold the on 

time constant, and vary the off time. In 
this case the on time is constant, but the 
frequency varies, since frequency is 
inversely proportional to the period 
(time) of a cycle, and the total cycle time 
changes as the period of the off time 
varies. We can hold the off time 
constant, and vary the on time ... again 
the frequency changes. Finally, we can 
hold the frequency constant, and vary 
the ratio of the on time to the off time ... 
as one increases the other decreases, 
but the total of the off and on times are 
constant ... and with a constant period, 
the frequency must be steady. 
Thus for a switching regulator to 

function properly regardless of the 
method used, the ratio of on time to off 
time must vary with input voltage and 
output current, as previously described. 
If the loads are normal, and input voltage 
is normal, the regulator must switch. 
Failure to switch, or vary on to off time 
is a positive indication of regulator 
failure. Since the inductor is a rugged 
device, the most likely causes of failure 
are the semiconductors which get hard 
use in this rapid cycling at high power 
levels. Capacitors too must handle high 
currents at a fast switching rate, which 
induces unusually high internal heating. 
As a matter of fact, the capacitors used 

are usually rated for high ripple currents, 
and are not inexpensive off the shelf 
items. They usually have a fairly high 
failure rate in this use. 

"Invisible" regulators 

The trend for more small regulators has 
reached its inevitable conclusion. Many 
medium scale integration ICs have 
internal voltage regulation ... as, for 
example, some chroma demodulators in 
color TV sets. So although you may not 
see any indications of voltage 
regulation, the critical voltage sensitive 
circuitry inside the IC does have a 
regulated supply voltage. 
A little more insidious is the use of an 

"on board" regulator on one plug in 
module, which, by means of 
interconnecting cables, supplies 
regulated voltage to another module. 
This leads to troubleshooting problems, 
as is self evident. Sometimes the on 
board regulator is nothing more than a 
zener diode, in which case removing the 
module also removes the zener (shunt 
type regulator) causing the voltage to go 
higher than normal. 
In the days of a large central power 

supply, these problems did not exist ... 
but today's regulators can be tucked 
away and practically invisible. ETD 

IT'S ALL UNDER 
ONE ROOF 

TEXAS TUNER SERVICE isn't scattered out all over 
the nation... It's all together so we know EXACTLY what 
goes on...You get better service that way. 

TEXAS TUNER SERVICE has been overhauling TV 
tuners for 10 years. We use WAVETEK crystal con-
trolled markers and WAVETEK scope...And employee 
the T28 ultrasonic cleaner. We know of no other tuner 
service that does that. 

TEXAS TUNER SERVICE has a TOLL FREE HOT-
LINE.. you can call from anywhere in the continental 
United States (except Texas). It makes no difference 
where you are located — we are as close as your phone. 

TEXAS TUNER SERVICE has a convenience that lets 
you mail your tuners without going to the post office or 
even weighing them. We have all the necessary postal 
permits that allow US to pay the postage when your tuners 
arrive and add that amount to your invoice.. Call us toll 
free for more information. 

At TEXAS TUNER SERVICE we are serious about 
tuner overhaul — It's not just a gimmic to make money. 

GIVE LS A TRY  Mt' it"11.1.1.1AT I la  li A / E 
1)0 RUSI.VESS!!.' 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SERVICE 
4210 N.E. 28TH STREET, 
FORT WORTH, TEXAS 76117 

Circle No. 139 on Reader Inquiry Card 
ETID- August 1978 I 53 



oLnumED 
RATES: 40 cents per word (minimum charge, $10). 
Bold face words or words in all capital letters 
charged at 50 cents per word Boxed or display ads 
charged at $46 per column inch (one inch mini-
mum). For ads using blind box number. add $5 to 
total cost of ad. Send ad copy with payment to 
Dawn Anderson. ELECTRONIC TECHNICIAN 
DEALER. 1 East First Street, Duluth, MN 55802 

BOX NUMBER REPLIES Mail box number replies 
to ELECTRONIC TECHNICIAN/DEALER, Clas-
sified Ad Department, One East First Street. Duluth. 
MN 55802 Please include box number in address. 

FOR SALE 

PICTURE TUBE MACHINE 
We buy and sell NE W AND USED CRT re-

building machinery. COMPLETE TRAINING. 
Buy with CONFIDENCE from the ORIGINAL 
MFGR. For complete details, send name, ad-
dress and zip code to: 

LAKESIDE INDUSTRIES 
3520 W Fullerton Ave. Ch,cago. IL 60647 

Phone 312-342-3399 

FREE MONTHLY LISTING of IC's, transis-
tors, regulators. °pampa at super savings 
e.g. SN7400-.08, 2N2222A-.08, LM309K-
.50, LM709C-.13. Many, many more great 
buys. Write us to be put on our monthly m/1. 
Industrial Semiconductors Inc., 97 Rantoul 
St., Beverly, MA 01915.  978 

TV-117 NPN same as ECG-196 90 V 7 Amp 
50 watt better repl for SK-3054 GE-66 .75-
TV-116 PNP complement .75-AC-100 NPN 
TO-3 case same as ECG-283 excellent vert 
defl repl 800 V 15 Amp 100 watt 2.95-
2SC1172 Hor output same as ECG-165 
ECG-238 121-831 121-1015 SK3115 GE-
38 3.99-2SC685A NPN TO-66 repl ECG-
124 GE-12 SK-3021 .75-Varo tripler-
excellent repl for 221-128 32-33057-
4 14.95-Zenith tripler 212-139 8.95. David 
Sims Enterprises, Inc., 665 E. Jericho 
Turnpike, Huntington Station, NY 11746.8,78 

MATV-CATV INSTALLERS 
Get lowest prices on antenna accessories, 
fastest service from ANTSCO CORPORA-
TION. Call collect, ask for catalog & prices. All 
orders shipped same day. Sierra Madre, CA 
91024. 213-355-2510.  878 

1HERE'S NO NEED TO BUY ORIGINAL 
JAPANESE TRANSISTORS WHEN OUR 
REPLACEMENTS WILL DO THE JOB of 
many original types. Phyltron 's LX123A re-
places over 50 Japanese types in our 
catalog. Don't tie yourself up with excessive 
inventory, buy Phyltron Electronics replace-
ment transistors and save. 
Write for free catalog. One year uncondi-

tional guarantee. Phyltron Electronics, 487 
Springfield Ave., Summit, NJ 07901.  TF 

ELECTRONIC BARGAINS, CLOSEOUTS, 
SURPLUS! Parts, equipment, stereo, indus-
trial, educational. Amazing values! Fascinat-
ing items unavailable in stores or catalogs 
anywhere. Unusual FREE catalog. ETC0-
013, Box 762, Plattsburgh, NY 12901.  TF 

AR Semiconductors 
* Exact ECG Replacements * 

ECG *  COST ECG #  COST ECG #  COST ECG #  COST 
100  80 129  93 177  .45 229  .77 
101  88 130  1 90 178MP  .48 233  .51 
102  .79 130MP  3.80 179  4.44 234  .50 
102A  .84 131  1.42 180  4.42 235  3.15 
103  .92 131MP  2.84 181  3.75 236  5.20 
103A  .90 132  73 182  2.20 237  4.05 
104  .80 133  90 183  2.50 241  1 15 
104MP  1.60 152  1.10 184  1.00 242  1.26 
105  1.82 153  1.25 185  1 15 243  1.35 
106  48 154  1.65 186  1.15 244  1.82 
107  .68 155  1.71 187  1.25 245  2.20 
108  77 156  .65 188  1.10 246  2.90 
109  .17 157  1.08 189  1.25 247  239 
110MP  27 158  93 190  1.55 248  3.21 
112  .44 159  .77 191  1.90 249  419 
113  40 160  1.08 192  .90 250  4.25 
114  40 161  .80 193  93 251  4.19 
116  33 162  420 194  .53 252  4.25 
117  .30 163  5.38 195A  1 98 253  1.03 
118  1.48 164  420 196  1.35 254  121 
120  45 165  675 197  1.26 261  .96 
121  1.59 166  .81 198  1.33 262  1.08 
121MP  3.18 167  1.03 199  .41 263  98 
122  1.65 168  1.13 210  1.00 264  147 
123  .53 169  1.53 211  1.15 274  1.40 
123A  .66 170  2.48 218  2.63 260  3.15 
124  1 15 171  1 08 219  3.25 281  4.10 
125  .40 172  .45 220  1.25 284  5.05 
126  .93 173BP  3.05 221  1.34 285  5.48 
127  3.75 175  1.13 222  1.45 287  .43 
128  78 176  1 88 224  405 288  47 

*2 Year Unconditional Warranty  * Prepaid or C O.D. Accepted 
*Same Day Shipping  *Orders over $15.00 Shipped 
*No Minimum Order  Free, under $15.00 Please 

Add $1.00 UPS 

AR Semiconductors. P.O. Box 976, Union, N.J. 07083 

TUBES-Receiving, Industrial and Semi-
conductors, factory boxed. Free price list. 
Low, low prices. TRANSLETERONIC INC. 
1365-39th Street, Brooklyn, N.Y. 11216E 
800-221-5802, 212-633-2800.  479 

TUNER SUB, $19.95, wired, tested, com-
plete with batteries and ready to use on tube 
or transistor sets. Tunes all VHF channels. 
This unit is without knobs or cabinet but very 
compact with no wires or controls dangling. 
Easy to use, simply connect set's coax to sub 
and view picture (instructions provided). Only 
$19.95 and we pay shipping or will ship 
C.O.D. ($1.85 C.O.D. charge). Phone Toll 
Free 1-800-433-7124. MASTER CHARGE 
and VISA accepted. This is not a gimmick. If 
not COMPLETELY satisfied, return within 10 
days for full refund. TEXAS TUNER SUP-
PLY, 4210 N.E. 28th Street, Fort Worth, 
Texas 76117.  978 

REPAIR TV TUNERS-High earnings, Com-
plete Course Details, 12 Repair Tricks, Many 
Plans, Two lessons, all for $2. Refundable. 
Frank Bocek, Box 3236, Ent., Redding, CA 
96001.  T/F 

LINEAR AMPLIFIER, 2-30 MHz, 150 watt 
solid state. FREQUENCY COUNTER, 300 
MHz, 7 digit portable/mobile. OMNIPOLAR-
IZED BASE ANTENNAS. Modulation boost-
ing VOX-COMPRESSOR. Construction 
plans $3.00 each. $10.00/all. Others! Catalog 
with order. PANAXIS Productions, Box 
5516-ET8, Walnut Creek, CA 94596.  TF 

For Sale: Hammarlund HQ170, like new, 
$300. B&K 970 Analyst $125, 281 Multimeter 
$75, 415 Sweep Generator $225, REM CRT 
Rel. $125. Sams CB Manual, never used, 
/Fo/86. Scanner manuals 1 to 11, cost 
$985-only $600. Tube caddy with Sylvania, 
GE tubes, 2075 list for $500. Must sell. Box 
539, Margaretville, NY 12455.  8/78 

15 pieces test equipment, send for list. 
2000 + tubes, $1000. Sams 94 to 1300, TR 
and TSM and cabinets, make offer. Randall's, 
P.O. Box 1167, Hobe Sound, FL 33455 (305) 
546-5191.  878 

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-S89633 etc. $16.95. Magnavox 
361380-1 $18.95 etc. Sylvania, G.E. etc. 
$14.95 to $19.95. Request for price list on 
your letterhead. David Sims Enterprises, Inc., 
665 Jerricho Turnpike, Huntington Station, 
N.Y. 11746  TF 

TV AND RADIO TUBES .360 EA!! Send for 
free color parts catalog. Your order free if 
not shipped in 24 hours. Cornell Electron-
ics 4215-17 University San Diego Califor-
nia 92105.  IF 

TRANSISTOR REPLACEMENT. PHYL-
TRON ELECTRONICS LX REPLACEMENT 
LINE REPLACES THE MOST POPULAR 
REPLACEMENT TYPES AT OR BELOW 
DISTRIBUTOR COST. One year uncondi-
tional guarantee. Buy direct and save. Write 
for free catalog. Phyltron Electronics, 487 
Springfield Ave., Summit, N.J. 07901.  TF 

EXCESS TEST EQUIPMENT. Tektronix 
1S1, "Z", 533A; H-P 412A, 425A, 410B, 
608A, 612A; Fluke 800; much more. List free. 
CLE, 3518 Riverside, Columbus, OH 
43221.  8/78 
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For Sale: Test equipment and technical litera-
ture. Write for list: J. Criley, 633 Herman 
Road, Butler, PA 16001.  878 

Save hundreds: dependable, quality Head-
Ends, V/V, U/V Converters, Camera Mod-
ulators. Factory prices. Send $5.00 (or busi-
ness card). "Information," Box 809, Boynton 
Beach, FL 33435.  8 78 

SAMS FOR SALE!! #772-1738. (9-65-5-
78). $190.00 prepaid. DB Electronics, 609-
465-5005.  8 78 

BUSINESS OPPORTUNITIES 

COMPUTER FUTURE-We are looking for 
qualified radio-television and electronic 
shops to handle our sales, service and 
supplies. We provide training and a protected 
area. S/D COMPUTER TECHNOLOGY, 
P.O. Box 1283, Albany, N.Y. 12201.  978 

Retiring: south Florida, Zenith-RCA saies/ 
service. $30,000, including trucks-equip-
ment-inventory. Busy shopping center. 15 
years established. Sun City TV, 1726 E. Hal-
landale Beach Blvd., Hallandale, FL 
33009.  8/78 

Television, stereo dealers-Increase gross 
income $50,000 without increasing over-
head. No additional investment or personnel 
required. Free details. Carank EH, Box 7696, 
Naples, FL 33941.  10 78 

BROADCAST STATION. Start your own, any 
type! Unique Cable FM station requires no 
investmenVexperience. Receive free tapes, 
records. Learn how. Free details. "Broadcast-
ing," Box 5516-ET8, Walnut Creek, CA 
94596.  TF 

GET OUT OF THE TV RUT 
Start making money now with Paltronix por-
table security systems. No technical hassles 
to keep up with. Full training provided. Good 
margins to work with. Plus your chance to 
diversify your services. For full details contact 
Don Musil, 48 West Golden Lake Road, Cir-
cle Pines, MN, 55014 (612) 786-4244. 978 

Southern California TV shop located in boom-
ing Orange County. Prime business location. 
Ten years in Garden Grove. Large invcritory. 
Price negotiable. Contact Bill Ault, 9110 Gar-
den Grove Blvd.. 92641. (714) 534-0450. 878 

YOUNG, GROWING TV sales and service. 
RCA and Quasar dealer. Great potential. 
$10,000 buys everything. Executive TV Ser-
vice, 18 E. Chestnut St., Sharon, MA 02067 
(617) 784-5077.  978 

ISLAND LIVING-TV, Radio & Marine Elec-
tronics sales & service, established 18 years, 
grossing over $100,000. Located in Florida 
Keys population center with unfulfilled poten-
tial. Charles N. Bragan, Associate, Sun & Surf 
Realty, Inc., 11177 Overseas Highway, 
Marathon, FL 33050 (305) 743-5871.  8/78 

TV sales and service: in shopping center on 
Florida's Platinum Coast-fastest growing 
co. in state. Established 18 years. Well 
equipped and stocked. (305) 723-6161, Mel-
bourne, FL  978 

MECHANICALLY INCLINED INDIVIDU-
ALS-BUILD ELECTRONIC DEVICES IN 
YOUR HOME. GET STARTED IN YOUR 
SPARE TIME. $300 TO $600/WK POSSI-
BLE. EXPERIENCE NOT NECESSARY. 
WRITE FOR FREE LITERATURE. ELEC-
TRONIC DEVELOPMENT LAB., BOX 1535 
(B), PINELLAS PARK, FLA., 33565.  TF 

ELECTRONICS/AVIONICS EMPLOYMENT 
OPPORTUNITIES. Report on jobs now open. 
Details FREE. Aviation Employment Informa-
tion Service, Box 240y, Northport, New York 
11768.  8/78 

"Rent Lease TV's anyone can!" Easy to 
start and operate. Even from your home. 
Send $2.00 for basic information. Perry's TV, 
P. O. Box 1407, Santa Maria, CA 93454.12 78 

WANT THAT SAMS FAST! 
Usually within 3 days. Slow repairs are bad 
for business. For details, write Technical 
Data, #10 Moats St., Parkersburg, WV 
26101.  978 

HELP WANTED 

INDUSTRIAL ELECTRONICS INSTRUC-
TOR. Teach theory and laboratory work. B.S. 
degree in Electrical Engineering. Master's 
degree preferable. Current industrial experi-
ence required. Teaching experience desirable. 
Position available September 1978. John C. 
Vander Molen, Acting Department Head, Fer-
ris State College, Big Rapids, MI 49307. AN 
EQUAL OPPORTUNITY/AFFIRMATIVE 
ACTION EMPLOYER.  878 

ALARM SYSTEMS 

DON'T PURCHASE any burglar-fire alarm 
equipment before getting our free value 
packed catalog. Super savings on Dialers, 
master controls, infrared detectors, wireless 
Automatic panic buttons and much more. No 
shipping charges. Sasco, 5619-E. St. John, 
Kansas City, MO 64123. (816) 483-4612. a 78 

send a message... 
...write here. 
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FREE CATALOG 
WITH ALMOST 
3000 ITEMS 

INCLUDING 

B & K, EICO, VIZ, 

NLS, SENCORE, 

SIMPSON, HICKOK 

and LEADER 

plus a complete line 

of tubes, tools and 

electronic supplies. 

FORDHAM 
RADIO SUPPLY CO. INC 

855R Conklin St Farmingdale N Y 11735 
Tel (516) 752-0050 

Circle No. 118 on Reader Inquiry Card 

flEE  Up Your Life 
ri/and Your Profits Too... 

with the Breaker Beam 
---  antenna lamp This unique 
—  lamp mounts on the top of 

any metal CB antenna and 
lights when someone keys 
their mike. A great novelty 
item that puts the fun back 

into CB and profits back 
into your pocket 

qUit an (ompony  ,,,,,,, •••40 

OE V• G A ME 
186 Buffalo Avenue. Freeport. N Y. 11520 

1516)378.0440 

Circle No. 112 on Reader Inquiry Card 
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• COMPETITIVE 
PRICES 
FULL PROFIT 
MARGINS 

• WIDE 
SELECTION 
MORE THAN 

2500 

QUALITY 

COMPONENTS 

• BEST 
DELIVERY 
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wAREHOUS1NG 

FACIUTY 

ELECTRONICS 
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CATALOG 
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D STRIBUTORS 
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The safest way to get your share of the more than 
$300 million replacement business in receiving tubes: 

Don't get caught 
short of Zenith 
Receiving Tubesi 
in your caddy. 

You know as well as anyone 
that the market for receiving tubes, 
even in this day of solid-state 
technology, is still sizeable. Not only 
for all-tube receivers.., but even 
for hybrids. 

Capitalizing on this market is 
not only profitable, but also easy. 

One sure way to make the most 
of it is to stock your caddy with 
receiving tubes bearing the one TV 
brand name that for years has won 
endorsement by top service techni-
cians just like you. 

It's the simple, sure-fire way 
to protect your reputation and insure 
your customers' satisfaction. 

Best of all, you don't have the 
problem of trying to sneak in an 
off-brand in a day and age when 
consumers are as well aware of Zen th 
quality as you are. 

Call your Zenith 
distributor now for 
details on Zenith's 
Receiving Tube 
program. 

For your owl reputation and in your customers' best interest, 
always specify Zenith exact replacement parts and accessories. 

The quality goes in before the name goes on• 

Zenith Radio Corporation/Service, Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131 

Girds No 103 on Reader Inquiry Card 



PROTECTED! 

25 RANGES 
0.3 to 600 VDC, 3 to 600 VAC, .06-120 
mA, lk-100 Megohms and -20- to + 57 
dBm. A special AC amps scale is provided 
on the dial for direct reading of AC cur-
rent with the optional Model 10 AC Clamp-
On Ammeter. Optional 6kV high voltage 
probes are also available. 

• 

This new Triplett Model 630 Type 4 VOM has 
a completely insulated housing and newly 
designed safety test leads. And, a hefty 600 
volt fuse in the input circuit plus a meter 
diode overload circuit reduce the chance of 
accidental damage to the V-O-M. 

Ruggedly built for lab, manufacturing line or 
maintenance use, it can also take the most 
punishing field service work. Ideal for voca-
tional training, communications equipment 
and systems, electrical machinery, consumer 
electronic products circuitry, computers and 
other general purpose uses. 

Triplett's exclusive SURE-VU rectangular win-
dow and larger dial numerals makes exact 
measurement interpretation a cinch. 

. OVERLOAD PROTECTED - Protected by 
diode and two fuse on-angemeit, includ-
ing 1 Amp and 2 Amp/600V fuses. 

NEW 
safety 

engineered 

Model 630 
VOM 

only $86 

SAFETY DESIGNED FOR YOU - Completely 
insulated unit using newly designed 
safety leads. 

SINGLE RANGE SWITCH MINIMIZE ERROR: 
5 ohmeter ranges with 4.4 ohms center 
scale. 

Call your Triplett distributor or sales repre-
sentative to see the protected Model 630 

Type 4 or the 630-A Type 4 with a mirrored 
scale and extra tight tolerance components 
for improved accuracy. The 630-A Type 4 
sells for only  For additional data 
write or call Triplett Corporation. 
Phone: 419-385-5015. 
..for more details circle 104 on Reader Service Card 

...for FREE demonstration circle 105 on Reader Service Can 

eTRIPLETT 
BLUFFTO N, O HI O 45817 


