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We -epair them all. Any make, ány 
nodel tuner. Cclor. black anc white, 

tube, transistor or electronic/varactor. 
YOU name it, we can repair it. Quickly. 

Expertly. And with one-year limited 
warranties And we rebuild and 

exchange modules too! 
You might say that with PTS, 

you can put all your 
eggs in one baske-.. Ours. 

PTS ELECTRONICS, INC 

For the location nearest you, se Serviceliter Gu de on next p'age. 
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PTS ELECTRONICS, INC. 

IRDUSTRY 
REPORT 

Hagelin Named ET/D Publisher 
David J. Hagelin, Associate Publisher 
and General Manager of ET/D Maga- 
zine, has been named Publisher, effec- 
tive Jan.1, it has been announced by 
Tom Greney, Vice President and Group 
Publisher of HBJ Publications. Al 
Menegus, Publisher since 1971, be- 
comes Senior Publisher. 

Hagelin, a former Managing Editor of 
another HBJ Publication, joined ET/D in 

1973 as a District Manager. A graduate 
of the University of Minnesota, Duluth, 
he has been associated with the broad- 
cast and newspaper business and is a 

former Executive Director of the Tax- 
payers Research Association, Duluth. He 
was named ET/D's Midwest Sales Man- 
ager in 1975 and became General Man- 
ager and Associate Publisher in 1977. 

Menegus, who will complete 10 years 
with ET/D next month, is a veteran of 
over 25 years in the electronics industry. 

Glass to Head New Association; 
Program will rival NESDA's 
ISCET 
The storm driven waters of the national 
association movement swelled to hur- 
ricane proportions with the formation of 
a new-and third-electronic techni- 
cians' association. 

ET/D has learned that Dick Glass, 
leader of a faction that split from the then 
National Alliance of Television and Elec- 
tronic Service Organizations (NATESA) 
to form the forerunner of the National 
Electronic Service Dealers Association 
(NESDA) in the 1960s will head the new 
group as president. 

Reaction from the two other national 
associations was swift, to the point, and 
critical. Two officers of the new associa- 
tion, Jesse B. Leach and Leon Howland, 
who are also officers of ISCET, have 
been fired by NESDA President Bob Vil- 
lont. 

"There was no alternative under the 
circumstances, "Villont told ET/D. 

In a telephone conversation with 
Glass, ET/D learned the new 
organization-the Electronics Techni- 
cians Association (ETA)-was formed 
officially November 10 at a meeting in a 
Rammada Inn at Indianapolis. As we go 
to press the headquarters of the new 
group was listed as Glass' residence in 
Indianapolis, Ind. 

A statement released by ETA said the 
group's officers are Leach, Lintheum, 
Md., chairman; D.C. Larson, Houston, 
Tex., vice chairman; Howland, In- 
dianapolis, Ind., secretary; Walter 
Cooke, Hampton, Va., treasurer; and 
Ron Crow, Ames, la., who will head 
ETA's newly formed educational divi- 
sion. 

Crow just quit as executive director of 
ISCET. Working with Crow, according to 
the statement, will be Edward T. Carroll, 
an instructor of electronics technology at 
the Indiana Vocational Technical Insti- 
tute, Indianapolis. He will be secretary, 
treasurer of the educational division. 

In statements highly critical of 
NESDA, both Leach and Glass said the 
move to set up the new association was 
triggered by the continuing division of 
opinion on whether the educational and 
certification programs for the industry 
should be separated entirely from a na- 
tional association and run independently 
and of the desire to form an organization 
devoted primarily to individual techni- 
cians and secondly to service business 
establishments. 

Glass made it clear ETA intended to 
set up a separate and competing certifi- 
cation organization to ISCET. "It's time 
the strain and tension between ISCET 
and NESDA is ended. It's understanda- 
ble they want to retain control of ISCET 
programs because they are glamorous, 
active, and income producing. They 
(NESDA) would have been a lot better 
off in relinquishing control instad of fight- 
ing this action," Glass charged. 

Glass said ETA would be aimed pri- 
marily at the nation's 300,000 individual 
electronics technicians in all fields. 
"There never has been a technical as- 
sociation devoted entirely to the needs 
of the individual technicians. They've 
always been combinations of service 
dealers and individuals." 

According to Glass ETA will cross all 
industry boundaries. "We'll seek mem- 
bership through every channel, indus- 
trial, computer, military, medical, as well 
as home entertainment." 

Membership drives will begin im- 
mediately, Glass said. "We now have 
people in state associations contacting 
fellow members who are turned off with 
the activities of the other groups." 

Leach said the "continuing and 
deepening rift within NESDA has forced 
technicians to seek other opportunities 
for a representative association. The 
ETA we expect to carry on programs 
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Performance vs Dollars: This DMM is a Winner 
Our new, 31/2 digit DMM does more, more accurately, 

for as little as $89.95 

sabtronics 
MODF12010 DIGITAI MUITIMITIR 

The Sabtronics Model 2010 Digital 
Multimeter gives you 6 functions in 
31 ranges. This all -new bench/port- 
able multimeter has been designed 
to meet all your testing needs with 
laboratory standard accuracy. 

Professional or hobbyist, you'll find 
the Model 2010 an invaluable addition 
to your lab or workshop or for field 
use. Design features include the use 
of a precision laser -trimmed resistor 
network for greater long-term accuracy 
(basic DCV and Ohms accuracy 0.1 %). 

Other wanted features: current mea- 
surements up to 10 Amps AC or DC; 
input overload protection to 1200 VDC 
or RMS on all voltage ranges. Plus, 
the Model 2010 has a "display hold" 
feature you can use with "touch -and - 
hold probes" to hold the reading after 
removing the probe tip from the test 
point. 

The unique "X10" 
switch provides a 
convenient means of 
selecting the next 
higher range. And a 
convenient 3 -range 
diode test capability 
plus Hi -Low Ohms. 

And, of course, with the Model 2010 
you have overrange indication, auto- 
matic polarity, automatic zeroing, plus 
a built-in constant -current regulator 
for charging nickel -cadmium batter- 
ies with the AC adaptor/charger. 
The large, easy -to -read LED display 
gives readings to ± 1999 with auto- 
matic decimal point. 

The Model 2010 comes to you com- 
pletely assembled and factory tested. 
Test leads and probes are included. 
(You furnish "C" cells). Or order op- 
tional rechargeable nickel -cadmium 
battery pack, and/or AC adaptor/ 
charger. 
You'd expect to pay much more for a 
unit of comparable quality, features, 
and convenience. At Sabtronics, 
specialists in digital technology, we 
use only top-quality, state-of-the-art 
components, such as our laser -trimmed 
thick -film resistor network, and single - 
chip LSI logic. The Model 2010 offers 
you the best value -for -money DMM 
available today. 
Because you buy direct from the man- 
ufacturer you get high -quality, pro- 
fessional performance at this special 
low price. 
See for yourself! Call us with your 
Master Charge or Visa order; or use 
the coupon to order yours today. 

MADE IN US .A 

Model 2010 Specifications 

DC Volts 100 µV to 1 kV in 5 ranges 
(Basic accuracy 0.1% ± 1 digit) 
AC Volts: 100 µV to 1 kV RMS in 5 ranges 
(Basic accuracy 0.5% ± 1 digit) 
DC Current: 0.1µA to 10 A in 6 ranges 
(Basic accuracy 0.5% ± 1 digit) 
AC Current: 0.1 µA to 10 A in 6 ranges 
(Basic accuracy 0.5% ± 1 digit) 
Resistance: 0.12 to 20 MO in 6 ranges 
(Basic accuracy 0.1% ± 1 digit) 
Diode Test Current: 0.1 µA, 10 µA, 
1 mA, in 3 ranges 
ACV Frequency Response: 40 Hz to 40 kHz 
(40 Hz to 1 kHz on 1 kV range) 
Imput Impedance: 10 MO 

Input Overload Protection: 1200 VDC or 
RMS on all voltage ranges: 250 V (DC or RMS) 
and fuse -protected on St and current 
ranges 
Power Requirement: 4.5 to 6.5 VDC 
(4 "C" cells) 
Optional nickel -cadmium batteries or 
AC adaptor/charger. 
Display: 0.36" (9,2 mm) 7 -segment LED 

Size: 8" W x 6.5" D x 3" H 

(203 x 165 x 76 mm) 

sabtronics ej 
INTERNATIONAL INC. 

13426 Floyd Circle Dallas, Texas 75243 
Telephone 214/783-0994 

To: Sabtronics International, 13426 Floyd Circle, Dallas, TX 75243 ETD -1 

Model 2010 Multimeter(s) $89.95 $ 

AC Adaptor/Charger(s) $ 6.95 $ 

Nickel -Cadmium Battery Packs $14.95 $ - - 

Texas residents add sales tax $ -- 
Shipping & handling, for each unit $ 3.00* $ 

Check enclosed Money order Master Charge El Visa 
Account No Exp. Date 

Name 

Street 

City State Zip 
"Continental U.S. only. AK, HI, or PR, $5.00. Canada $6.50. Foreign, $19.00 Airmail. 
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such as certification, serviceability and 
educational seminars similar to those 
presently administered by ISCET. 

"Hopefully, by establishing the gov- 
erning body as an elected board of di- 
rectors rather than regional allied groups 
we will have eliminated the seeds of dis- 
sention which have dampened past ser- 
vice association efforts." 

The bitterness undermining the plight 
of the national associations showed 
clearly when one association spokes- 
man, who asked not to be identified, told 
ET/D "You would think by now they 
would have run out of organizations they 
want to bust, yet it seems they are out to 
bust another." 

Charles Porter, NESDA executive di- 
rector, called the move disruptive at 
best. "These efforts are duplicative, trip- 
licative, if you will, we've already heard 
from many of our state affiliates who are 
dead set against it." 

Frank Moch, NATESA head, com- 
mented "we have no choice but to let 
nature take its course. 

"All in all, though, its a regrettable 
situation. Rather than unity we continue 
to divide ourselves and rather than unity 
it appears we are going to divide our- 
selves completely out of existence." 

In the statement announcing its for- 
mation, ETA listed its goals as: expan- 
sion and improvement of present indus- 
try certification programs for techni- 
cians; to provide a professional trade 

association for all electronic technicians; 
to establish continuing technical educa- 
tional opportunities; to set training and 
competency standards; to provide an 
opportunity for discussion and informa- 
tional exchanges; and "to collect, pre- 
serve, and distribute valuable technical 
information and to promote the interests 
of all electronics technicians." 

Nipper's Back with RCA 
The world famous trademark of the 

fox terrier listening to "His Master's 
Voice" is being rejuvenated by RCA for 
use in its consumer electronics advertis- 
ing campaigns. 

The trademark is patterned after the 
painting by British artist Francis Bar- 
raud. Painted in 1890, RCA acquired the 
Victor Talking Machine Company in 
1929 and the American rights to the dog 
and phonograph trademark. 

It's all part of a new $8 million corpo- 
rate advertising program by RCA. fro 

h Voltage 

Itipliers 

km tie 

Thodarson Meissner wrote the book on high 
voltage transformers. And now we offer you 
Tech-MateTM high voltage multipliers. At last 
you can select exact replacement high voltage 
multipliers from the most complete line in the 
industry. Items that previously were difficult or 
impossible for you to obtain. 

Quality built, exact replacement Tech-MateTM 
high voltage multipliers are here. Your 
Thordarson distributor has them. Make your 
job easier and be assured of reliable per- 
formance. Start using them today. 

THORDARSON 
MEISSNER, INC. 

Electronic Center/Mt. Carmel, Illinois 62863 
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Make the TV reception connection pay off.... 
with Channel Master accessories! 

When you're making a TV antenna installation, 
don't miss out on half the sale....with Channel 
Master Accessories you could be making greater 
profits and improving your customer's reception. 

An antenna alone can't handle many reception 
problems. Channel Master rotors, preamplifiers and 
passive devices solve problems and earn you more 
money at the same time....and Channel Master 
masting, hardware and transmission line assure that 
your installation goes up and stays up-that's what 
keeps customers coming back to you for service! 

Channel Master gas put more than a quarter cen- 
tury of electronic engineering experience and the 
finest materials available into every product. 

There's a lot of profit between the antenna and 
the set....that's why it pays to specify Channel 
Master all the way! 

Channel Master 
Division of Avnet, Inc. 
ETD179, Ellenville, N.Y. 12428 

World's largest manufacturer of Communications 
Antennas and Accessories! 
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Fed up trying to find e 
right semiconductor 

Look to the Mallory PTC line tt. ielp you out. 
Your Mallory distributor has a complete up-to- 
date line of quality PTC semiconductors keyed 
to your needs. 

He also has the Mal Dry complete semicon- 
ductor guide and crDss reference to take the 
guesswork out of buying. 

Components for the latest TV, stereo, Hi-Fi, 
CB radio and n-anj MRO applications are 
available now in ccnvenient poly -bag pack - 

ages. Conte e clearly marked, so you 
can't co wrc 

See your M: stributor for the conven- 
ience and ecc icmy of simplified one -source 
baying or contact is for more information. 
Mallory Capac to/Distributor Products Corn- 
pEny, a division of P. R. Mallory & Co. Inc., 
Box 1284, Ind arapolis, Indiana 46206. (317) 
856-3731. 

MALLORY 
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Once again we mark the beginning of a new year. 
And to keep you, our readers, updated on just what is going on at 
ET/D, I thought this would be the best time to provide some idea of 
our plans for 1979 and how they related to you. 

The most important service ET/D can render is to keep you on top 
of the new developments "coming down the pipe" insofar as 
technological developments in consumer products are concerned. 

If we can help you identify the rapid changes having impact upon the 
very fluid consumer electronics industry we feel that you will be in a 

better position to prepare yourself, and your staff, to handle the 
deluge of new and electronically intricate consumer products. I am 
speaking, of course, about the whole range of products from the 
vastly changed television circuitry, relying as it does on today's 
integrated circuit technology, as well as the maze of microprocessor 
controlled devices, ranging from programmable tuner systems and 
video recorders, and who knows, perhaps even home computers. 

That is why throughout 1979 you will see increased emphasis on 

the theory, uses, and general understanding of the microprocessor. 
In fact, in this issue we carry the third installment of our series by 
Steven K. Roberts on consumer applications of the microprocessor. 

However, we all know that technological competence is not enough 
if you are the owner of manager of a serviceshop. On the business 
side, you need to be kept abreast of the the newest and latest 
methods as they apply to managing a modern, profitable, 
serviceshop. 

ET/D is pleased to announce that, starting with this issue, we will 
be bringing to you on a monthly basis the invaluable business 
management expertise of Mr. John Gooley, who for the past 14 

years has conducted NARDA's well known school of service 
management. It is the only school devoted entirely to the efficient 
operation of an electronics service business. Mr. Gooley, who is 

manager of NARDA's Service Division, as ET/D's Contributing 
Business Editor, will be discussing monthly with you such topics as 
inventory control, pricing policies, measuring technician productivity, 
and many, many more subjects concerning running and managing a 

service business. 
Of course, we will be continuing with our practice of covering 

developments throughout the consumer electronics industry, in 

stereo, CB, communications, marine, and digital electronics. 
New and vastly superior test equipment is a mark of our industry, 

and ET/D will continue to feature monthly reports on selected pieces 
of test gear. We know there are some really sophisticated scopes, 
counters, and DMMs now on the drawing boards of the manufacturers 
as the industry moves to meet the challenge of the microprocessor 
revolution. 

All in all, we at ET/D think 1979 will be one of the most 
remarkable, fast -paced, and intersting years in consumer electronics 
history. And ET/D wants to be there with you as you meet the 
challenge. 

Sincerely, 
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SERVICE SEIRAR 
MAGNAVOX 

Color Chassis T982-Top half of picture blanked out at an 
angle like a defective yoke. The cause is a defective C243 
100mfd 25v or, in early production, a 22mfd 25v capacitor from 
pin 16 of vertical IC to ground. 

MOTOROLA 

EA 

M 

k 

1- IW, 

Color Chassis TS-929-All chassis not equipped with an 
off -on relay. Set dead when turned on, circuit breaker kicks 
out, apparently when turned off. Horizontal output tube life 
short. Check off -on switch linkage-rear sections may not be 
turning off, leaving reduced B + on horizontal output tube, but 
no drive since 20v supply is off. 

C41 

vor QI QI C 0 CII C12 lDI TMO 

PANASONIC 

Color Model CT978 sets with serial number below 
MB8550001-Interference in nearby TV sets most notice- 
able on channel 2 as a 3/4 -inch wide disturbance in the center 
of the picture when CT978 primary switch is on and power 
switch is off-problem disappears when power switch is 
turned on. Pulse circuits in the synthesizer tuner are on when 

11.) 
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the primary power switch is on and may radiate enough to 

cause this interference. To remedy, add a 220k ohm resistor 

across C46 on the tuner board. 

SYLVANIA 

Color Chassis E21-Severe horizontal tearing. C282 

shorted-reads 22 ohms from emitter of AGC Drive, Q212 to 

ground. 

Color Chassis E20-Horizontal tearing-Open C280 

1.4mfd 25v. (Refer to circuit of similar E21 above.) 

ZENITH 

Color Chassis 19EC45-Weak or no color-fine tuning 
won't adjust chroma. Horizontal hold is good. Check resis- 

tor R808 on horizontal module 9-90, may have increased in 

value from a nominal 330 ohms to 1400 ohms. 

This resistor can also at times cause loss of color sync in this 

chassis and others of this general series. ETD 
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make more money with RCA SKs. 
... and your customers 
will really appreciate 
your reliable service. 
You eliminate costly call backs 
because: with RCA SKs you know 
you're using the best. RCA guar- 
antees it. We'll replace any 
defective SK within one year of 
purchase by the dealer. We can 
afford to make this offer because 
our malfunction rate is one of the 
lowest in the industry - less than 
one percent. 
With RCA SKs you know your 
customer is getting the right 
semiconductor. Our SK line 
includes over 900 replacement 
transistors, rectifiers, thyristors, 
integrated circuits and high volt- 
age tripiers that meet or exceed 
the OEM standards for the 
150,000 domestic or foreign semi- 
conductors our SKs can replace. 

u. 
You save time because you'll Products Division, Deptford, N.J 
identify the exact SK you need 08096, Attention: Sales Promo - 
quickly in RCA's easy -to -use tion Services. 
Replacement Guide with com- 
plete installation data. And on 
every SK package you'll find all 
the necessary technical specifi- 
cations, physical characteristics 
and terminal diagrams. 
All hardware, when needed, is 
also included right in the SK 
package which saves you extra 
trips back to the truck or back to 
the shop. 
You make more money because: 
you can work faster, more effi- 
ciently with RCA SKs. And you 
virtually end costly call-backs 
which means a lot more satisfied 
customers as well. 
For details on how to order, see 
your RCA SK Distributor. Or con- 
tact RCA Distributor and Special 

RC,' 
SK Solid State 
Replacement 
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LETTERS Help 
Needed: 

I'm looking for surplus filter capacitors 
as used in computers up to 140,000 mfd 
at 30vdc. Can anyone furnish me with 
the address of a surplus outlet that may 
have some of these at reasonable 
prices? 
Robert R. Blevins 
Box 113A RD 1 

Lexington Park, MD 20653 

Would you please run this in your maga- 
zine? I need a schematic for a B&K 360 
VOM. It is no longer available from B&K. 
Help from any of your readers would be 
appreciated. 
K. E. Lee 
RT. 1 Box 44 
Big Rock, VA 24602 

I am a recent subscriber to ETID and 
find TEKFAX very useful. I would like to 
buy out of print TEKFAX numbers 105, 
106, 107, 108, 109 and 111 if anyone 
has them to sell. 
TR Brown 
832 Greenfield Dr. #97 
Lynchburg, VA 24501 

I need an operators and service manual 
for an old Precision Model 612 tube tes- 
ter. 
John D. Miller 
3704 Bold Bidder Drive 
Lexington, KY 40502 

We need information and output tubes 
(ECLL800's) for an imported radio 
marked on the front glass, IMPERIAL, 
and on the back, stereo-korgerttruhe 
Granada, M. T. Imperial Vollstereo 
Grobstuger 864. 
C. R. Biles 
433 W. Kirwin 
Salina, Kansas 67401 

ABOUT TEKFAX 
The diagrams of TEKFAX are very help- 
ful. What would be a big help is printing 
the layout of all transistors and IC's. In 
many cases you have the TEKFAX, open 
up the set and are lost, not knowing one 
circuit from another. In many cases 
there is no layout in the set. 
C. Nellum 
1358 8th Ave. 
Terre Haute, IN 47804 

EDITOR: We print as much as we can 
within the limitations of space and avail- 

able material. We do try to print 
waverorms ana cnassis layouts 
whenever possible and are constantly 
trying to include as much information as 
possible in those pages we have set 
aside for TEKFAX. 

We are in need of any information on 
Sears TV. Also troubleshooting and 
common failure items of Sears series 
string color and B/W sets. Can you or 
any of your readers help us? 
Lloyd K. Simonson 
Fox TV Service Company 
507 E. Main 
Waterford, WI 53185 

We're 
Fighting for 

Your life 
t. 

American Heart Association 

Original Japanese Replacement Parts for TV, Stereo and CB , 
I 
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2SA102 .29 .34 .39 2SC460 45 .50 .55 2SC1114 3.40 3.60 3.80 2SC2072 3.55 3.75 

I 
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.30 .35 .40 2SC509 .30 .40 .45 2SC1166 .25 .35 .40 2SD72 .50 .60 .65 BA521 1.85 2.05 2.35 TA7203P 2.45 2.60 2.85 25 .30 .35 2SC517 2.90 3.10 3.25 2SC1172B 3.10 .3.50 3.85 25091 1.30 1.40 1.55 HA1151 1.45 1.70 1.85 747204P 1.95 2.10 245 2SA564A .29 .34 .39 2SC535 .30 .35 .40 2SC1173 .50 .65 .70 2SD92 1.40 1.55 1.75 HA1156 1.60 1.75 1.95 TA7205P 155 1.75 1.95 2SA634 .35 .40 .45 2SC620 .45 .50 .55 2SC1177 10.90 12.40 13.80 200180 1.55 1.75 1.95 HA1306W 1.90 2.10 2.40 TA7214P 3.90 420 450 2SA636 .80 .85 .90 2SC632A .35 .40 .45 2SC1209 .25 .35 .40 200187 .30 AO .45 HA1322 2.40 2.60 2.90 TA7310P 125 1.40 1.55 2SA643 .30 .35 .40 2SC634A .40 .45 .50 2SC1226 .50 .60 .70 2SD218 2.95 3.20 3.45 HA1339 2.45 2.65 2.95 TA7607P 5.80 6.00 6.20 25A673 
2SA678 
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2SC756A 
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206405 2SC828 

2.15 2.45 2SC1727 1.20 1.25 1.30 25030 .40 .45 .50 SG609 4.10 4.30 4.50 UPC574C .90 1.08 120 
2S13407 

.25 .30 .35 .20 .27 .30 2SC1728 .90 .95 1.00 20033 .60 .65 .75 SG613 5.05 5.45 5.85 UPC575C2 125 140 155 
258463 

.70 
1.00 

.85 
1.05 

.95 2SC829 .20 27 .30 25C1760 .85 1.00 1.10 28034 .50 .55 .60 SM5104 7.90 8.40 8.90 UPC576 1.85 2.05 2.35 
258474 

1.15 2SC839 .30 .35 
4.25 
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PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

Minimum order $10.00 - N.J. Residents add 5% Sales Tax. 
We pay postage for prepaid orders of $50.00 or more, 

Under $50.00, add $1.00, Canada $1.50. 
Quantity Discount Prices - Ask for our complete price list - 

Manufacturer inquiries welcome - All parts guaranteed. 

TOLL FREE TELEPHONE 
Nationwide 800/631-1250 Local 201/748-5089 

HOURS: Mon. - Fri. 8 to 5:30 Sat. 8 to 1 

IMMEDIATE DELIVERY WITHIN 48 HOURS 
ON ALL TRANSISTORS IN STOCK 

NEW -TONE ELECTRONICS INTERNATIONAL 
P. O. Box 1738, Bloomfield, N. J. 07003 

New Jersey Phone: 201/748-6171 
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STRICTLY 
BUSIRESS 

I forget now who first asked me, "Who said life had to be fair?" It 

seems that servicers shoulder more than their fair share of problems. 
Two of the most serious are the twin problems of "too much 
business" and "too little business" and we are being grievously hurt 
by both at the same time. 

On one hand, incidence of failure is falling off-drastically. Where 
once we might have expected perhaps two service calls in the 
course of a year, the new solid state equipment is experiencing a 

half -a -call a year. With less demand, there is a sharp decline in 

income. Worse, there is no corresponding decrease in expense. 
Costs for rent, light, heat go on, as do costs of vehicles and 
overhead personnel and even technician wages. It is unquestionably 
true that firms are going out of business for just this reason. 
Apparently, there is too little business. 

On the other hand, we are continuing to face the problem of a 
shortage of technicians. Almost invariably, owners and managers 
report they would hire a good technician today, if only they could find 
one. They yearn to expand or diversify, if they had the people for it. 

Apparently, there is too much business ... or at least, servicers are 
hard pressed to get the work completed. 

It is unfair that servicers should be hurt by both extremes ... but 
who said life has to be fair? 

There are solutions, but investigating them takes far more space 
than we have here. As incidence of failure goes down, the dealer 
must look toward servicing more brands, or more products, or move 
into new fields. Garage door openers, perhaps? Home 
communications equipment? Marine equipment? Hospital equipment? 

As the technician shortage pinches, the dealer must consider 
training, or cooperative ventures in training, and most certainly, 
making the best possible use of every technician's every available 
hour. 

For those who would like to meet together and explore these 
subjects in depth, an opportunity is available through the NARDA 
College of Service Management* On the Sunday night of each of the 
meetings, there will be a two-hour session on the problems of 
declining business. On the Monday nights, there will be a two-hour 
session on the problem of the technician shortage. 

Experience has shown that servicers can solve their problems if 

they will come together ... think together ... work together. 

The College of Service Management is a four -day meeting for the 
express purpose of considering solutions to service problems. 
Three "colleges" will be offered -in College Park, Maryland 
February 25 -28 -in South Bend, Indiana February 18 -21 -in 
Albuquerque, New Mexico February 4-7. For details write NARDA, 
2 N. Riverside Plaza, Chicago, Illinois, or call (312) 454-0944. 

Mgr., NARDA's Service Divisio 
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RE WSLIAE 
"THE FED" BLOCKS GE/HITACHI TV VENTURE. With logic, that on the 
face of it seems hard to follow, the U.S. Dept. of Justice has op- 
posed the planned GE/Hitachi venture to form a new television set 
production company in this country. If the parties go through with 
the deal, the Justice Dept. said, its "present intention" is to sue. 
The reasoning behind the decision, according to the government, is 
that is was not persuaded of the necessity of the combo to "maintain 
the viability of either party." It would eliminate competition 
between GE and Hitachi, the government added. 

WOULD HAVE FORMED GTA. Consummation of the deal would have resulted 
in creation of a third company, General Television of America (GTA). 
The plan had been to jointly manufacture color television receivers 
in this country at present GE facilities with a pooling of techno- 
logical resources. The Justice Dept. said the merger would have 
created the third or fourth largest set manufacturer in the United 
States. With the ruling, Hitachi remains the only Japanese tele- 
vision set maker without a plant in the U.S. 

SHARP ANNOUNCES PLANS FOR U.S. TV PLANT. The Sharp Electronics Corp- 
oration of Japan will build its first manufacturing facility in the 
United States at Memphis, Tenn. In a year-end announcement, Sharp 
said the plant, tentatively set for completion in the fall, will 
initially produce 10,000 TVs and 30,000 microwave ovens per month. 
Eventually, Sharp added, "this will be a multi -product manufacturing 
facility and we will expand production capabilities" to audio and 
business equipment products. The new, ultra modern facility will be 
located on 88 acres of land outside Memphis and will employ some 700 
persons, Sharp contends. 

CABLE TV BOOM? With cable TV reportedly reaching 20 per cent of 
American homes and the industry itself winning just about every reg- 
ulatory bout with the federal government to date, the last impediment 
to virtually unrestricted growth remains state legislatures. Here 
is where the industry will launch its main attack in an effort to 
keep states out of their business. The latest count shows some 300 
small earth stations in operations to receive satellite transmitted 
programming and some 4,400 cable systems in operation. 

ATARI ENTERS HOME COMPUTER MARKET. Atari, up to now the TV game 
people, will enter the home computer market with two entries --the 
Atari -400 (retailing about $450) and the Atari -800 (retailing at 
$900). Backed by a library of softwave including personal financial 
management, education, auto mechanics, etc., the systems are user 
programmable in BASIC with other programming languages to be made 
available on preprogrammed solid state cartridges. 

CONSUMER ELECTRONICS TO REMAIN STRONG. The sale of consumer elec- 
tronics products in 1979, coupled with comparatively depressed price 
levels, an extensive array of new products, and "hard hitting" sales 
promotions --will remain strong in 1979, according to the Electronics 
Industry Association. Consumer products sales are expected to 
account for more than $1 -billion in sales in 1979, compared with some 
$700 -million last year and $300 -million in 1977. 
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New SIMPSON 
5" Dual-Trace 

15 MHz Scope 
with triggered sweep. Reliable, versatile 
and easy to use. It's your best scope buy. 

15 MHz DUAL TRACE O S C I L L O S C O P E 

Penn 
oc u.+cE 

For design, development and serv- 
ice of digital circuitry, communi- 
cations, audio, TV equipment .. . 

in lab, shop or field. 
Differential vertical amplifier 
stages provide wide DC to 15 MHz 
bandwidth with smooth rolloff use- 
able thru 27 MHz. 

Reliable integrated circuitry, all- 
solid -state (except CRT) 

Triggering- internal, external, 
TVV, TVH, VITS 
Automatically shifts between 
CHOP and ALTERNATE as you 
change sweep time. 

MODEL 452 $795 
24 nanosecond rise time 
Front -panel X -Y operation, dual 
matched vertical amplifiers. 
Displays CH A, B, A&B, A + B, 
A -B 

0.5V peak -to -peak 1kHz square 
wave calibrator 
Voltage-calib rated vertical and 
horizontal inputs (eleven steps in 
1-2-5 sequence) 
X5 magnification 
Human -engineered front panel 
controls 

See Your Local Electronics Distributor or Write for Bulletin T-837. 

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, Illinois 60120 
(312) 697-2260 Cable SIMELCO Telex 72-2416 

KATY INDUSTRIES 

'RIAL 
_U L,M E NT 

GROUP 

Check logic 
including 
countdowns and PLL 

Display composite 
video and AGC pulse 

Display op -amp 
input/output, A/D 
converter 

27 MHz "CB" 
envelope and 
modulating signal 

Check phase shift 
and distortion in 
amplifiers 

Circle No. 123 on Reader Inquiry Card 
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PIÈCE DE 
RÉSISTAN 

Sylvania, of course. And there are 594 
more just as good. It's the most complete 
line of flameproof resistors in the industry. 

Our flameproof resistors come in 1/4, 1/2, 1 

and 2 -Watt sizes for use in home entertain- 
ment, communications, industrial equip- 
ment or any job requiring a fuse resistor. 
They can replace carbon composition, car- 
bon film, metal film, wirewound and fuse 
resistors with tolerances of 2, 5, 10 or 20 
percent. And noncombustible ceramic con- 
struction provides stable resistance plus 
indefinite shelf life. 

All Sylvania flameproof resistors come 
in color -coded blister packs for easy iden- 
tification. For a good look see your nearest 
distributor. You can find his location by con- 
tacting GTE Sylvania, Distributor and Spe- 
cial Markets Div., 1025 Westminster Drive, 
Williamsport, Pa. 17701. 

SYLVANIA 
2°6 tol 

R115 // 
150ohmv iw 

ECG 
C 117PONEIUTS 

Ft tMEil OF 
ESIST 
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Components CID 



We continue our series on 
microprocessors with a look at 
the functional limits of the 
memory, central processor 
and the input/output port. 

By Steven K. Roberts 

There is an elegance to the structure of a 

computer which can be quite beguiling, 
especially after years of fighting 
transistor circuits and random logic. The 
general purpose design and the utter 
simplicity of the hardware might leave 
you wondering why everything isn't 
done that way. Don't worry: it will be. 

This is the third article in our series on 
microprocessors. In the first, we spoke 
of the philosophical basis for their 
existence and use in consumer 
electronic equipment. In the second, we 
created a computer -controlled stereo 
cassette deck in our imaginations, and 

tore into the program that runs it to 

demonstrate some of the concepts 
behind software. In this one, our task is 

to sketch the fundamentals of hardware 
architecture-the gross logic of the 
processor itself and the communications 
techniques that allow its interconnection 
with memory and the outside world. 

In the early days of computers-even 
of microprocessors ('way back in the 
early 70's)-the hardware was anything 
but simple. The concepts behind it were 
similar to those used today, but the level 

of circuit integration had not advanced to 

the point where one could treat a block 
diagram as a schematic. Now that entire 
subsystems and controllers are 
available as inexpensive IC's, it is 

possible to concentrate more on the 
application of a system than on its 

design. It is this, more than anything 
else, that is causing the revolution in 

digital electronics. 

Riding the bus 
We will start by looking at Figure 1. This 

Microprocessor 
hardware 
A first look 

Address Bus 

Central 
Processing 

Unit 

(8080) 

DATA Bus 

Memory 

n n 
Input/ 
output 

n n 
U 

Control Bus 

Fig. 1-General structure of computer system. The processor chip sends out addresses 

and commands, setting up two-way communication on the data bus. Buses can be 

extended, as shown on the data bus, to accommodate additions to a system. 

is a block diagram of a typical computer 
system, representing just about every 
microprocessor in use today. The 
"brain", of course, is the Central 
Processing Unit (CPU), which actually 
performs the instructions and tells data 
where to go. The instructions are stored 
in the memory, in a logical sequence that 
allows the CPU to begin executing 
somewhere and proceed in an orderly 
fashion. Communication with the 
outside world (terminal, printer, 
hardware being controlled, etc.) is all 

lumped together in the block labeled 
"input/output" (I/O). 

Communications between these 
three blocks can be accomplished in a 

number of ways, most of which are 
represented by the different chip 
families on the market. Because of the 
personal preferences of the author, the 

structure of the Intel 8080 (and all of its 

cousins) will be used in this discussion. 
One concept that is common to all the 

microprocessors in existence is that of 

the "bus," basically a group of signals 
considered together as a family: there is 

an Address Bus, comprised of all the 
signals which are needed to define any 
of the possible memory or I/O locations 
in the system, a Data Bus which handles 

all communication of instructions and 

data, and a Control Bus which is used by 

the CPU to direct the actions of the other 
elements in the system. In the 
8080 -style system, the data bus 
consists of 8 lines (it's an 8 bit system), 
the address bus of 16 lines (allowing 
65,536 possible combinations, or 
addresses), and the control bus of 5 

lines. 
There are two ways a bus can be 

used. The address bus, for example, is 

without exception used to send an 

address from the CPU to the rest of the 
system. If it is time to fetch a new 

instruction from memory, the CPU 
places the proper address on the bus, 
issues a command on a control line, and 

receives the instruction on the data bus. 
Hence, the address bus is 

unidirectional, as the information flow is 

always away from the CPU. On the other 
hand, the data bus can be used for either 
the input or the output of data, and is 

thus spoken of as a bidirectional bus. 

This raises the need for a new idea in 

logic: Tri-State. 
Normally, one thinks of logic circuits 

as having one of two possible 
states-on or off; high or low; 1 or O. The 
TTL IC's that are most familiar recognize 

ETID - January 1979 / 15 



Take a tip from a man 
whose replacements 
are as good 

as his 
starters! 

A receiving tube 
replacement must be as 
good as the original. 

That's why you 
should stock your caddy 
with Zenith receiving 
tubes. 

Notre Dame 
basketball coach, 

"DIGGER" PHELPS 

Zenith, after all, is the one TV brand name that for years has 
won the endorsement of top service technicians just like you. 

With anything less than a genuine Zenith receiving tube 
replacement, you risk your reputation and your relationship with 
your customers. 

Sneak in an off -brand replacement and you're laying yourself 
open to problems in a day and age when customers are as well 
aware of Zenith quality as you are. 

Call your Zenith distributor now for replacements as good as 
our starters! 

For your own reputation and in your 
customers' best interest, always specify Zenith 

exact replacement parts and accessories. 

The quality goes in before the name goes one 

Zenith Radio Corporation/Service, Parts & Accessories Division 
11000 Seymour Avenue/Franklin Park, Illinois 60131 

Circle No. 130 on Reader Inquiry Card 

and output only these two states. The 
output is often accomplished by the 
"totem pole" circuit shown in simplified 
form in Figure 2. 

The internal logic of the IC, whatever it 
may be, informs other circuits of its 
activities by turning on one transistor or 
the other, issuing either a 'high' or a 'low' 
to the output line. Since only two states 
are used, one transistor is always 
conducting. 

Tri-State logic is identical, but with one 
exception: in certain modes, neither 
transistor is on. As far as other devices in 
the circuit are concerned, the Tri-State 
chip has disappeared, since it is pulling 
the output line neither high nor low. The 
remarkably useful offshoot of this is that 
a number of devices can be connected 
to drive the same line without conflicting 
with each other. Only one is ever 
'enabled' at a time. 

(Incidentally, we could speak of a 
fourth state which the output structure in 
Figure 2 could assume: both transistors 
ON. This would have the immediate 
effect of melting the transistors, and 
would be useful as a self-destruct 
feature.) 

It is this, then, that makes the key 
concept of a bidirectional data bus a 
possibility. Dozens of memory IC's and 
I/O devices may be connected to the 
same set of lines, and only the one that is 
actually addressed by the CPU will be 
allowed to become active. 

With this information, we may now 
observe the system's general operation: 

FIRST, the CPU issues a command 
on the Control Bus which defines to the 
other elements of the system what type 
of activity is about to occur. 

SECOND, the CPU issues a binary 
code on the Address Bus which 
specifies the memory location or the I/O 
device which will be involved in the 
activity. 

THIRD, data transfer occurs between 
the CPU and the selected memory or I/O 
location, followed by an internal process 
if required (such as an ADD). 

FOURTH, the CPU completes the 
operation and starts the sequence over 
with the next instruction or data transfer. 

Memories are made of this ... 
Now that we have avenues of 
communication among the elements of 
the system, we can begin to define some 
of the hardware that will be used, 
beginning with the memory. 

A microprocessor's use of memory 
depends heavily upon the type of job 
being performed, but every system, 
without exception, has one fundamental 
need: a program. Programs are 
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Fig. 2-Tri-state logic devices. Normal TTL IC's, to produce two -state output, always have 

transistor A or B of the totem -pole output ON. Tri -state devices allow Party -line use of 

data bus by allowing both transistors to be off, making the device logically disappear. 

step-by-step sequences of instructions 
which completely define the computer's 
task. They are seen by the system as 

binary codes in memory, available in 

eight -bit chunks. 
If a program is to be the heart of a 

product which will end up in a customer's 
home (such as the ET/D 
COMPUSETTE 80 we conjured into 

existence in our December issue), it is 

well to provide for its permanent 
residence in the system. This need has 
led to a distinction between two major 
classes of memory devices: ROM and 
RAM. 

ROM, or Read -Only Memory, is a 

family of parts that do just what their 
name implies. Once a program is stored 
in the chip, it can be used in a system, 
stashed on a shelf, tossed about-all 

Glossary of Terms 

DMA Reg-Direct Memory Access 
Request. Allows the other parts of sys- 
tem to suspend CPU activity and use 
memory directly. 
1,2-Phase 1 and 2 of two phase clock 
WR-Write command to memory or 
I/O 
DBIN-Data Bus In. Controls direction 
of data flow on Bus 
HLDA-Hold Acknowledge. Rarely 
used. Suspends system operation, re- 
leasing the buses. Used with multiple 
processors. 
BUSEN-Bus Enable 
INTA-Interrupt Acknowledge. Indi- 
cates CPU acceptance of an interrupt 
condition from the outside world. 
I/O R-Input/Output Read 
I/O W-Input/Output Write 
MEM R-Memory Read 
MEM W-Memory Write 
RDYIN-Ready Input 
RESIN-Reset Input 

without affecting the data within. The 

microprocessor cannot change the 
contents; it can only look at them. These 
are universally used as permanent 
program and data storage for a variety of 

computer products. 
RAM, or Random -Access Memory, 

differs from ROM in that the 
microprocessor can both read from it 

and write to it, allowing data storage 
while the program is running. Most 
systems use some mixture of ROM and 

RAM. 
The use of most memory devices is 

simplicity itself. In the case of the ROM, 

the CPU merely gives it an address and 
tells it that it has been selected to speak 
to the data bus. Within a few hundred 
nanoseconds, the eight bit piece of data 
that is stored at the specified location 
appears on the output pins. A typical 
ROM, the popular 2716, is diagrammed 
in Figure 3. From a user's standpoint, 
that's all there is to it: address in, data 

out. 
The 2716, incidentally, is one of a 

handy group of ROMs known as 

EPROMs (for Erasable Programmable 
Read Only Memory). Whereas the 
"classic" ROM's have to be 
programmed at the factory of their origin, 
EPROMs can be programmed cheaply 
and easily by the user. Then, when the 

data stored has outlived its usefulness, it 
can be erased by a dose of ultraviolet 
light, allowing the part to be used again 

and again. 
The use of RAM in a system is not 

vastly different from the use of ROM; in 

fact, the process of reading data from it 

is identical. When the CPU wishes to 

write data into it at some location, it 

simply gives it the address, the data to 

be written, and a WRITE command. Any 
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Fig. 3 -Simplicity of ROM and 
Ram chips is suggested by pinouts 
of these popular devices. 
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1K 1 RAM 

WW1 II 
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Input 
data 
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butter 

Bidirectmnal data Bus 
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Address 
decoder 

Control Bus 

Port 2 Sel 

Port 4 Set 

10 Read 

8 Bit latch Port 4 - 
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data 

Fig. 4 -Typical input/output logic of a system, showing one 
buffered input port and one latched output port. Address decoder 
and command line from the Control Bus govern the data flow, 
injecting or extracting data into or out of the data bus at the 
proper time. 

future read operation from that location 
(until another write or a power failure) 
will reveal the data written. 

Mail Call 
If you have trouble visualizing the action 
of a memory, try thinking of it as a wall of 
numbered post office boxes. Each of 
them contains a slip of paper which may 
or may not have something written on it. 

Assuming you are the central 
processing unit, you go to box #1 and 
open it. Removing the slip of paper, you 
read, "Get the data in box #1538 and 
write it down." You do this, then proceed 
to box #2. The note therein says, 
"Compare that number to 100. Note 
whether it is less than, equal to, or 
greater than." When you do that, you are 
performing a logical operation on the 
data. Then, in box #3, you read, "If it 

was equal, JUMP to box #62." This is a 
conditional test-if the number you got 
from box #1538 was 100, then the next 
instruction you perform will be in box 
#62. Otherwise, you would simply 
ignore it and go on to box #4. 

That's hardly an elegant way of 
looking at it, but it really is that simple in 

concept. The microprocessor is only 
taking instructions one at a time from 
memory, in a sequence that is strictly 
numeric except when the program 
directs it to do otherwise. 

The computer is a servant to its 
program. 

Inputs and outputs 
In a somewhat similar fashion, the 
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Fig. 5-8080 CPU chip is shown with its support logic. This circuit 
with added memory and I/O is a complete computer. Parts cost 
can be as little as $40. 

processor talks with the outside world. 
There is no limit to the types of devices 
that can be interfaced with a computer, 
and in the field of "control," some rather 
unusual ones may be found. Apart from 
the obvious, such as switches and 
displays, one may discover temperature 
sensors, valves, stepping motors, 
optical devices, sound -effects 
generators and communication lines. 
They all have one thing in common: by 
the time they are connected with the 
microprocessor they are merely digital 
inputs or outputs with defined 
addresses. The temperature sensor, for 
example, originally produces a voltage 
variation as a function of its thermal 
environment. This signal is connected to 
the input of an analog -to-digital (A to D) 
converter, which produces a binary 
value that represents the voltage input to 
it. This binary data is passed to the 
microprocessor on an input port with a 
certain address, allowing the value to be 
read by the program as easily as data 
from a location in memory. 

Take a look at Figure 4. This is a 
diagram of the I/O structure for a typical 
system, showing one input 
port and one output port. The 
"threshold" which incoming data 
crosses upon entry to the system is a 
Tri-State buffer, which performs exactly 
the function talked about above: unless 
it has been actively selected by the CPU, 
it is completely invisible to the data bus. 
The process of selection involves two 
actions: the address of the port appears 
on the address bus, which, when 

decoded, presents an enabling signal to 
the Tristate buffer, and the execution of 
an I/O READ function results in that 
status signal on the control bus, strobing 
the interface chip. The tri -state device 
becomes enabled and remains so as 
long as both the I/O READ command 
and the decoded address are present. 

A similar phenomenon occurs in the 
Output section of the system. In this 
case, the interface chip is a latch (though 
it does not have to be in every system), 
and when it is strobed with data present 
on its inputs, it holds the data on its 
outputs until another strobe with 
different data occurs. The decoding and 
strobing are performed identically with 
the input operation described above, the 
only difference being the direction of 
data flow. 

In the case of the 8080 -style 
microprocessors, up to 256 each of input 
and output ports are allowed on the 
system. It is a rare computer that uses 
more than 10% of that. 

Plugging in the "brain" 
Having discussed two of the three 
mysterious boxes in the diagram of 
Figure 1, the Memory and the 
Input/Output, we can at last turn our 
attention to the Central Processing Unit 
itself. This article is concerned primarily 
with the hardware of a system, so we'll 
save the details of the microprocessor 
chip's internal architecture for the next 
installment, concentrating instead upon 
the actual interface with the other 
components. 
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Figure 5 is a complete schematic of 
the "processor" part of a system-all the 
hardware that is responsible for the 
existence of the three buses we talked 
about before (Address, Data, and 
Control). Three IC's accomplish the task 
in an 8080 system, but newer CPU chips 
do it alone. By way of comparison, the 
Intel 8008, the first 8 bit microprocessor, 
required a few dozen IC's to do its job 
(and it took over 10 times as long as the 
8080). 

The prime mover of a computer 
system is its clock, and it is here 
provided by the 8224. Connection of an 
external crystal (usually 18 MHz) allows 
the Clock Generator/Driver chip to 
produce the 2 MHz two-phase clock 
required by the CPU, and while it is 

doing that, it handles the READY and 
RESET signals, synchronizing them for 
the 8080. READY is simply a means of 
suspending the processor's activity by 
means of an external condition-when 
the line goes low, CPU activity freezes. 
This is rarely used except as a means of 
synchronizing the system with slow 
memory or for allowing a "single step" 
mode wherein only one instruction is 

performed at a time (very useful for 
debugging, when instructions normally 
zip by in a couple of microseconds!). 
RESET is used to start the processor at 

location 0 of memory, and is the 
universal method of telling a system to 
GO. 

Looking at the CPU chip itself, we note 
four supply voltages; GROUND, +5, 
-5, and +12. The need for anything 
other than +5 and GROUND is a pain 
from the system design standpoint, and 
again, newer processors operate on just 
that. (We are discussing the 8080 
because it is the most universally used 
CPU chip, and many newer units, 
including some of the single supply 
parts, are based on its design.) 

The largest single group of pins on the 
8080 is the Address bus, which we have 
already covered. In small systems, 
these pins may be connected directly to 

memory and I/O devices, but in larger 
configurations, they would be seriously 
overloaded if used in that fashion. For 
this reason, devices known as "Bus 
Drivers" exist which serve the dual 
purpose of isolating the CPU from the 
rest of the system and increasing the 
number of loads that the address bus 

can handle. 
The directional data bus, consisting of 

lines D0 -D7, is connected directly to the 
8228. This chip buffers the data bus, and 
also acts as the "system controller," 
extracting timing information which the 
CPU places on its data bus at certain 

points in the clock cycle and using it to 

create the five signals we have termed 
the Control Bus. This approach prevents 
the 8080 from needing more than 40 
pins. 

This standard configuration shown in 

Figure 5, coupled with the memory and 
I/O structures which we talked about 
before, comprises a complete computer 
system. Machines that once consisted 
of thousands of parts are totally 
overshadowed and outperformed by 
single printed circuit boards with a few 

dozen IC's, most of which are memory. 
An early IBM system used "core stacks" 
of 64K bytes which were about five feet 
tall and two feet square; today's 
state-of-the-art microprocessor may be 
equipped with eight 16 -pin chips with 
identical storage capacity and about 20 

times the speed. Small wonder that 
microprocessors are so often called a 

revolution. 

Your own computer? 
This might be a good time in this series 
to toss up some thoughts about the best 
of all possible ways to learn this 
technology. We have just covered the 
hardware that comprises a 

microprocessor system: the most 
intriguing insight that you should have 

gleaned from this is that there's really 
not much to it. Designing the chips would 
be a different story entirely, but we don't 
have to worry about that. 

There are a multitude of courses, 
seminars, textbooks, training aids, and 
magazine articles that in various ways 
purport to teach the intricacies of 
computers. You can make a major 
commitment and go back to school, you 
can take a week in any major city where 
manufacturers regularly hold seminars 
on their products, or you can buy all the 
books you see advertised and do a lot of 
studying. You can get frustrated and 

confused very efficiently. 
The materials mentioned are 

important, providing as they do the 
essential information about the subject. 
However, most leave out one or two 
major ingredients: hands-on experience 
and motivation. 

Microprocessors, now that they are 
cheap and accessible, are the basis of a 

rapidly growing "personal computer" 
market. A surprising number of people, 
from accountants and investors with 
business interests, to musicians wishing 
to simplify composition, to hard-core 
hobbyists scratch -building systems and 
using them for countless applications, 
continued on page 44 
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Table model 
radio repair 
In 10 easy steps 

Generally not thought of as a 
profitable area in this day and 
age, small radio repair can be 
with a systematic approach to 
troubleshooting. 

By Homer L. Davidson 

Although the table and portable radio 
have been with the radio -TV technician 
for many, many years, a lot of the 
independent TV shops will not service 
them. Yet there are millions of these 
radios in use today, thousands 
manufactured each year, and many are 
coming in each week for repairs (Fig. 1), 
including into my own shop. 

We must admit servicing radios is a 
small ticket item compared to TV 
repairs, but you can still make money on 
them. Perhaps with less TV servicing 
revenue each year now's the time to get 
back into the radio repair business. Not 
only will it help pay some of those 
monthly bills, but it will keep you in 

contact with a new or old TV customer. 
Servicing the radio chassis can be 

made simple, quick and quite profitable. 
You don't have to spend a lot of time 
servicing the table or portable radio-in 
fact, a half hour, many times, will do. 
Simply follow the 10 Steps to Table 
Model Radio Repair and see how easily 
they are restored. 

Step 1/0n -off switch 
If the defective radio comes in in a dead 
condition, go directly to the on -off switch 
(Fig. 2). In case the dial light is on, you 
may assume the on -off switch is normal. 
If not, with power disconnected, check 
for continuity across the switch 
terminals. When turned to the "on" 
position and the switch contacts are 
open, you may assume the switch is 
defective. 

In many of the small transistorized 
radios a standard on -off switch is found 

Fig. 1-A Realistic AM Deskube table model radio (courtesy Radio -Shack). 

behind the volume control. If a separate 
switch is not handy, pick up a universal 
volume control with switch, and install 
the new control. You may find a different 
type switch in the clock AM -FM radio. 
Generally, the switch is mounted with 
the on -off clock and alarm function 
assembly. These special switches must 
be replaced with the original part 
number. 

Before leaving the switch assembly, 
check the ac cord for continuity. Many 
times a dead radio is caused by a broken 
ac cord. Check both sides of the ac cord 
with the VOM. You may find the cord 
breaks right at the back of the ac male 
plug or where the cord enters the radio 
chassis. For possible intermittent 
operation, simply flex the cord with the 
ohmmeter connected and watch the 
meter movement. 

Step 2/Dropping resistor 
You may find either a power transformer 

or ac powered circuit in the radio 
chassis. The quickest method to locate a 
dead power supply is to measure the dc 
voltage at the positive terminal of the 
silicon rectifier and common ground. 
Another method is to check for dc 
voltage across the large filter capacitor. 
If no voltage, suspect problems in the 
power supply. When the dc voltages are 
real low, either the outside circuits are 
pulling excessive current or a problem 
lies in the power supply itself. 

A few of the larger table model radios 
operate directly from the ac power line. 
You will find a large voltage dropping 
resistor on one side of the ac line (Fig. 3). 
(Also a high voltage type sound output 
transistor is found in these same 
models.) This resistor drops the ac 
voltage to the required operating voltage 
and it can vary in size from 150 to 450 
ohms (Fig. 4). Most of these resistors 
are of the 5 and 7 watt variety, but should 
be replaced with a 10 watt component. 
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Fig. 2 -Check the on -off switch continuity with the VOM, the on -off 
switch is located on the clock assembly in this Symphonette 
model LCR200. 

Fig 3-A photo showing the size and where the ac voltage 
dropping resistor is located in many table model radios. 

They normally run fairly hot and tend to 
open up. They are also sometimes 
destroyed if a silicon diode or high 
voltage output transistor becomes 
leaky. 

Check the condition of the resistor by 
measuring the resistance across it. If in 

doubt of the reading, clip one end from 
the circuit. Many times you can spot a 

defective resistor from burn marks. 
Before replacing, check the silicon 
rectifier with your ohmeter for a leaky or 
shorted condition. 

If a schematic is not available and the 
resistance of the ac voltage dropping 
resistor is not known, try a 400 ohm 10 
watt type. Now, check the voltage on the 
collector terminal of the high voltage 
output transistor. This voltage should be 
somewhere around 75 to 112 volts. If the 
voltage is too low you will notice 
distortion in the audio circuits and if too 
high, in time it may ruin the output 
transistor. Sub and reduce the 

Check for open 

619 

Check for leakage 

D-1 

117VAC 300ohm 

( SW 

95V 

R20 

8 2K 

_CIA TC1B 

f100MFD J7OMFD 

-16V 

Fig. 4-A schematic diagram of the ac voltage dropping resistor 
(the resistance may vary between 150 and 450 ohms). 

Fig. 5 -Some table and portable receivers have a power 
transformer to operate the radio and digital clock circuits (Dyn 
model DS4555). 

resistance of the voltage dropping 
resistor until the collector voltage is 

around 90 volts. This is about normal in 

most table models. 

Step 3/The transformer 
Some table and portable models carry a 

small power transformer in the power 
supply (Fig. 5). Most of these radios use 
full -wave rectification with two small 
silicon diodes. In some clock radios the 
power transformer also supplies ac 
voltage to the digital clock mechanism. If 
a transformer is found defective in a 

digital system, the original part number 
should be ordered. These transformers 
may have odd voltage taps supplying 
both units and a universal type usually 
won't do. 

Since the primary winding of the small 
transformer opens under excessive 
loading conditions, it should be checked 
with a VOM. Connect the meter test 
leads to the ac plug and switch on the 

radio. If no continuity, either the winding 
is open or it's the on -off switch. Next 
check for continuity across the 
transformer winding. In case of a low 
ohm reading, the winding is normal and 
the switch may be defective. Check for a 

loaded condition in the secondary of the 
transformer when the primary winding is 

open. Generally, leaky sound output 
transistors or silicon rectifiers are the 
most likely culprits. 

To check each silicon diode apply the 
VOM leads across its terminals. A good 
diode may read under 10 ohms and 
infinity with reverse test leads. A 
defective diode will have a meter 
reading in both directions. Tolerances of 
these small rectifiers are not critical and 
you can use a diode rated at one 
amp/200 volts or more. 

Step 4/Capacitors 
When excessive 60 cycle hum is heard, 
suspect a defective filter capacitor. In 
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Fig. 6-A tunetable squealing noise was heard across the entire 
band in a Magnavox IR -1201 3 -band radio. The finger points at 
the defective decoupling capacitor. 

the newer table radios, several single 
filter capacitors may be used while in 
the older models one filter unit may 
contain up to three separate capacitors. 
When one large filter capacitor is found, 
the value may range from 470 to 2200 
mfd. 

To determine if a filter capacitor is 
causing the hum condition, simply shunt 
another equivalent one across it. It's 
best to turn off the radio and clip the 
good capacitor in place; then turn the 
power back on. Sometimes a transistor 
can be ruined while shunting a 
charged capacitor across another one 
when the unit is turned on. Shunt 
each filter capacitor until the hum 
disappears and then remove the old 
capacitor and install the new one. 

Filter or de -coupling capacitors may 
produce weak and squealing reception. 
When a squeal is heard along side the 
station signal, suspect a defective 
de -coupling capacitor (Fig. 6). These 
small electrolytic capacitors filter the 
lower B + voltage to the RF, IF and audio 
pre -amp sections. Again, shunt a known 
capacitor across the suspected one to 
eliminate the squealing noise. 

These de -coupling capacitors may 
vary from 50 to 470 mfd's and they 
operate no higher than 15 volts dc. If it's 
not your day, you may have to dismantle 
the chassis to get at the capacitor 
terminals. A defective de -coupling 
capacitor in the RF and IF section may 
also reduce the sensitivity of the 
receiver. 

Step 5/Dead and no sound 
After the power supply voltages have 
been checked, go directly to the audio 
output stages. If a large power output 
transistor is found in the audio section, 
you may assume it's of the high voltage 
operating type (Fig. 7). Simply touching 

HV audio 
transistor 

Fig. 7 -In some table model radios a large single power output 
transistor is found bolted to a small heat sink. 

the center terminal of the volume control 
may tell you if the audio section is dead. 
The audio section is normal if a loud click 
or hum is heard in the speaker. 

The high -voltage transistor can be 
dead or intermittent. To locate a 
defective sound output transistor 
measure the collector voltage. Voltage 
abnormally high or equal to the supply 
voltage indicates the transistor is open 
or has an open emitter resistor. When 
the voltage is fairly low on the collector 
terminal and very high on the emitter and 
base terminals you have a leaky 
transistor. Since most of these power 
output transistors are riveted to the heat 
sink, you will have to remove the emitter 
and base connections for an in -circuit 
leakage test. Next check the resistance 
of the emitter resistor. 

When the output transistor is found 
defective, use a small drill bit to remove 
the rivets. You may find the transistor is 
bolted directly to the heat sink without 
insulation between heat sink and 
transistor. If this is the case, the heat 
sink is insulated away from the pc board. 
Be sure to replace the piece of insulation 
with silicone grease, applied on each 
side. The transistor now may be bolted 
back into the circuit or pop -riveted into 
place. 

Step 6/Push-pull sound 
Many table and portable radios have 
push-pull transistors in the sound 
stages. Sometimes, these stages are 
transformerless while others carry a 
small output transformer (Fig. 8). 
Problems found in the audio stages are 
dead, intermittent, weak and distorted 
sound. When weak reception is noted, 
coupled with excessive distortion, it is 

generally because one of the output 
transistor is leaky. 

First check the voltages on both 

transistor terminals. It's best to have a 

schematic handy with operating 
voltages. When an output transformer is 
used, all terminal voltages should be the 
same on each transistor. With 
transformerless output circuitry you may 
find one transistor collector terminal 
higher than the other. In fact, the 
transistor with the zero collector voltage 
Q704 will have equal emitter voltage of 
the higher collector terminal transistor 
Q703 (Fig. 9). Of course, these voltages 
are normal when the receiver is 

operating perfectly. 
When transistor Q703 appears open 

the collector voltage may equal the 
supply voltage. If transistor 0703 
becomes leaky the emitter and base 
voltage may be close to the lower emitter 
voltage. Also, you will find the emitter 
voltage of transistor 0704 to be 
somewhat higher. If transistor Q704 
opens the collector voltage of Q703 will 
be higher than normal, but lower than 
the emitter voltage of transistor 0703. 
No audio can be the result of a shorted 
0703 or an open transistor Q704. Weak 
and distorted conditions can be caused 
by either or both output transistors. 

Step 7/Intermittent sound 
Intermittent sound problems can occur 
in the front end or sound section of any 
radio. Try to isolate the different sections 
or stages with an outside signal tracing 
amplifier. Go from stage to stage and 
remember that most intermittent 
conditions are caused by transistors, 
poor board connections and cracked pc 
boards. 

The intermittent transistor may be 
located with the signal tracing amplifier, 
coolant or hot air spray. If the intermittent 
lies ahead of the volume control, use 
coolant and hot air spray on the 
suspected transistor. 
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Push -Pull 
audio output L 

Audio transformer 

Fig. 8 -Notice the two small audio output transistors bunchei near 
the audio output transformer in this Lloyds J -627G model. 
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Fig. 9-A schematic of a transformerless sound output stage with 
normal transistor voltages. 

Fig. 10 -The FM oscillator transistor may be located next to a couple of air -wound self- 
supporting coils and close to the variable tuning capacitor. 

Sometimes by probing the pc board 
with an insulated tool or flexing the pc 

board you can get a poor board 
connection to act up. A poor capacitor or 
resistor connection can be located by 
simply pushing and moving the 
component upon the board. Press the 
larger components on the pc board to 

see if bad solder connections exist 
underneath. 

A broken pc wiring connection is a 

little more difficult to locate. Twisting the 
board, or a component, might make the 
radio intermittent, but the broken foil 

connection can be in an entirely different 
section. Check all ground screw and 
mounting terminals with extreme care. A 
magnifying glass is a great he in 

locating possible broken foil 
connections. In difficult intermittent 

situations the entire board should be 
gone over with a light pencil type 
soldering iron. 

Step 8/No AM 
Most of the radio receivers coming in 

today for service are of the AM -FM, FM 

MPX or multiband types. Sometimes 
two transistors are found in the separate 
AM and FM sections, although some 
later receivers have one IC chip serving 
as the AM and IF section (Fig. 10). In this 
particular type, when the audio section is 

normal and there is no front end signal, 
replace the entire IC circuit. Otherwise 
the AM and FM transistors must be 
located before isolating the defective 
AM component. Isolate to see if the AM 
section is dead and the FM sections are 

normal. 

After locating the suspected AM 
transistor make an in -circuit transistor 
test. You may have to remove the 

transistor for a correct leakage test. 
Simply clip the transistor terminals 
1/4 -inch above the pc board. Then, when 
a new transistor is installed, make a loop 
over each terminal lead and solder over 
the stub end. Not only can this be done 
quickly, but in many cases it saves 
removing the tuning and dial coard 
mechanism to get at the transistor 
terminals under the pc board. 

In addition to the AM transistor check, 
don't overlook the tuning capacitor for 
broken leads or poor ground 
connections. Also, a broken or cracked 
AM antenna ferrite core will produce 
very weak reception. Double check the 
fragile antenna wires for broken 
connections. Unsolder the RF and 

oscillator coil connections to the variable 
capacitor and check for leakage 
between rotor and stator plates. It's best 
not to attempt to repair the radio when a 

defective tuning capacitor is located, 
due to expense and difficulty in obtaining 
the correct replacement. 

Step 9/No FM 

If the AM section is okay and the FM 

section is dead, locate the FM 

transistors. You will find them near a 

couple of open air wound coils. In the 

small table model radio you will find at 

least two FM transistors and in larger 

deluxe receivers up to three transistors. 
Separate RF, oscillator and mixer 
transistors are used in these models. 

Go directly to the oscillator transistor 
when the FM stages are dead (Fig. 11). 

When only a weak local station can be 

heard suspect a defective RF FM 
transistor stage. If a loud rushing noise is 

heard check the mixer stage. Generally, 
continued on page 45 
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A new 
chassis for Sony 
for '79 
No more GCS 

The 1979 Sony line features 
improvements in 
serviceability, simplified 
horizontal sweep circuitry and 
lowered power consumption 

By Walter H. Schwartz 

For several years Sony's larger screen 
color television receivers have had a 
unique horizontal deflection system 
reportedly due to the sweep 
requirements of the wide deflection 
angle Triniton picture tubes and the 
limitations Sony engineers felt were 
imposed by SCR's and bipolar 
transistors. This sweep system used a 
GCS (gate controlled switch) and a 
separate horizontal output transformer 
which drove the yoke and supplied, 
typically, an 18 volt source for most of 
the low level stages of the chassis, a 200 
volt source for the video output stages 
and the CRT G2, the picture tube 
heaters, and other pulses and voltages, 
and a high voltage transformer which 
had no other function than the 
development of the 25 Kv high voltage 
for the anode and the slightly lower 
voltage for the convergence plates of the 
Triniton. These transformers are both 
driven by the GCS. The GCS has a 
reputation for excellent reliability, but 
requires a definite, carefully observed 
procedure for circuit troubleshooting 
and checkout (see April '78 ETD). 

The "I" chassis using the GCS was 
introduced in the 1976 line. This was a 6 

circuit board set with many of the 
interconnections plugin for convenience 
in production and service. The smaller 
sets contemporary with the "I" chassis 
used the "R" chassis also with GCS 

Fig. 1 The Sony "12" chassis with one board removed. (Courtesy Sony 
Corporation of America) 

sweep, while the smallest sets used 
bi -polar transistor horizontal sweep. 

The "I 2" chassis 
A short time ago Sony introduced the 
"12" chassis similar in circuitry but with 
an improved mechanical layout as part 
of a program to upgrade serviceability of 
Sony television receivers. This is a 
modular chassis designed for 
accessibility: the removal of two 
screws, once the back is off, allows the 
chassis to slide out backwards into its 
service position. All circuit boards 
unplug and can be removed after the 
removal of two screws. This chassis is 
used in the remote control and the 21 in 
(diagonal) sets at present. Service 

procedures are similar to previous 
chassis. 

The X2 and Y2 chassis 
Sony's all new chassis used in the 
current line are designated the X2 and 
Y2. The X2 chassis replaces the R 

chassis and is used in the smaller sets 
with 12 and 15 inch (diagonal) Trinitrons 
except for the 15 inch remote control 
model which continues to use the R 

chassis. The Y2 is used in the larger sets 
with 17 and 19 inch Trinitrons. The 
actual chassis number series are 
SCC-171, etc., for the X2 series and 
SCC-174, etc., for the Y2 series. The 
smaller Trinitrons, apparently since 
length is not as much of a problem, are 
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90°, deflection tubes, while the larger 
Trinitrons are 114° tubes. 

The two chassis are similar in many 
areas. Sony has returned to single board 
construction for both. The new design 
has reportedly resulted in a 20% 
reduction in components and a 

significant reduction in power 
consumption. 

Electronic tuning system 
The tuning system is similar for both the 
X2 and Y2 chassis. Both use an 
electronic tuning system which Sony 
calls express tuning. This uses a twelve 
pushbutton mechanically latching 
switch, any section of which can select 
any VHF or UHF channel depending 
upon the setting of its band select switch 
(Fig. 2). Each tuning network consists of 
the three position band select switch, a 
channel indicator lamp and a preset 
potentiometer. 

VHF low -channel operation is 

accomplished by switching the 
band -select switch to L (low). The 
channel preset voltage from the preset 
control is supplied to the varactor diodes 
in the tuner through R111 and R112 to 
VHF tuner terminal VC. The AFC 
correction voltage is also applied to VC 
through R110 (Fig. 3). Current flow 
through R114, the neon lamp, and R101 

turns on 0101 and applies 18Vdc to 
terminal L to power the tuner. Under 
these conditions 0102 is off and -12Vdc 
is applied to terminal H of the tuner to 

reverse bias switching diodes 
D151 -D154. 

VHF high -channel operation is 

accomplished by switching the band 
select to H (high). This turns on Q102, 
supplying voltage through D101 to 
terminal L to power the tuner and supply 
voltage to terminal H to turn on switching 
diodes D151-154 to switch inductances 
in the tuner for high channel operation. 

UHF operation requires switching to U 

(UHF) with the band select switch. This 
turns on Q103 and supplies power to the 
UHF tuner and forward biases D155 to 
allow JHF tuner output to pass through 
the VHF tuner. 

To avoid channel lockout and noise 
the AFT is defeated and the sound 
muted at turn on and during channel 
select (Fig. 4). When power is turned on 

33vdc is applied to C120 which charges, 
producing a pulse at the junction of D105 
and D106. The positive portion of this 
pulse turns on 0105 and 0106 through 
D106 and associated resistors. The AFT 
voltage which is across Q105 is thus 
defeated. The audio signal is connected 
to Q106 and is similarly muted. During 
channel selection the discharge of C114 
produces a negative pulse which turns 
on Q104 to produce a positive pulse 
which is coupled through R121 and 
R125 to mute the sound and defeat the 
AFT as previously explained. 

The video IF 

The video IF circuitry of both chassis 
uses a new IC which contains two video 
IF stages, a syncronous detector, noise 
immunity circuitry, and AGC amplifiers. 
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The input circuitry has been redesigned 
and uses an encapsulated helical 
bandpass filter which requires no tuning. 

The sync separator circuit uses two 
transistors connected in parallel. Sync 
separator 1 amplifies and separates 
both horizontal and vertical sync pulses. 
Sync separator 2 amplifies only vertical 
pulses to produce a more stable vertical 
sync particularly at low signal levels. 

AFT and sound 
The sound and AFT circuitry of the X2 
and Y2 are nearly identical. The AFT 
uses an integrated circuit which 
contains, as is becoming common with 
IC's, a voltage regulator, and an IF 

amplifier, a discriminator, and a dc 
amplifier. The sound circuitry consists of 
an IC containing the low level stages and 
detector and a three transistor AF driver 
and output stage. There are only detail 
differences between the X2 and Y2 
chassis audio. 

Chroma 
The X2 and Y2 chroma circuitry differ 
considerably. The X2 uses an 
integrated/circuit containing chroma 
processing and a discrete transistor 
video amplifier. These, in turn, drive the 
three output transistors. The Y2 uses 
two IC's for chroma and video 
processing to drive an CRT socket 
mounted output module much like that of 
the X2. 

Sweep systems 
In spite of the adoption by many 
manufacturers of integrated circuit, 
master scan oscillator, count down 
sweep systems, the Sony sweep 
systems consist of fairly standard 
oscillator, driver, and output ciruitry, 
which does seem to work very well for 
them. The Trinitron requires special 
pincushion compensation which is 
introduced into the yoke circuitry 
through a transformer in the X2 and by 
means of a GCS in the Y2 chassis. 

The high voltage hold down circuit in 

the X2 chassis uses a PUT 
(programmable unijunction transistor), 
(Fig. 5). When the high voltage is normal 
the Q509 (the PUT), is off and the 
horizontal oscillator operates normally. 
When the flyback pulse rises sufficiently 
to supply approximately 8.5 vdc at the 
anode of Q509 it turns on and turns off 
Q501, the horizontal oscillator, and 
oscillation stops. The set must be shut 
off to restore operation. The shutdown 
circuit may be disabled for service by 
opening the anode of D517. The Y2 
chassis uses a transistor in a similar 
circuit. 
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Fig. 4 Simplified schematic of AFC defeat mute circuitry. 
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Fig. 5 Simplified schematic of high voltage hold down circuit. 

Fig. 6 Flyback transformer from Y-2 
chassis. 

The horizontal output transformers 
and the high voltage rectifiers are in one 
assembly (Fig. 6), as recently adopted 
by several other manufacturers. 

Trinitron improvements 
The "L' type Trinitron plus CRT has 
been improved. The phosphor grains 
have been made larger and more 
uniform. Sony reports this results in a 
30% increase in brightness over 
previous Trinitrons and improves 
picture contrast. 

Service notes 
Sony reports that many of the Sony 
products returned to them for repair 
continued on page 45 

26 / ETID - January 1979 



An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 

You 

Get ALL 

FOUR Of These 
Huge Books 

For Only 
$1.99 

Build Your Own Working Robot 
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Another look 
at modulation 
How it all happens 

Some basic theory followed 
by practical troubleshooting 
hints and why the FCC is dead 
set against those CB linear 
amps. 

By Bernard B. Daien 

The modulation process is used for 
many different purposes ... in 

transmitters, test equipment, video tape 
machines, and instrumentation. Most 
technicians know what happens in the 
modulation process, but why it happens 
is sometimes unclear. 

In servicing, when there is no 
modulation, the fault is easy to correct, 
but when modulation is not quite right, 
the problem becomes more difficult. 
This article discusses modulation in a 

practical way, with applications for 
troubleshooting. 

There are many ways to modulate a 

signal. Amplitude modulation, using 
vacuum tubes, can employ plate 
modulation, screen modulation, grid 
modulation or cathode modulation. Of 
course there is also frequency and 
phase modulation, single sideband, 
double sideband and reduced carrier. 
And then there is outphasing 
modulation, controlled carrier, efficiency 
and absorption modulation. Since we 
cannot cover all of these, we will cover 
the basic collector (plate) modulation 
system of A.M. as a vehicle for our 
discussion, but there will be useful 
fallout for the other systems. 

Some basics 
The starting point is the simple sine 
wave, which is the only wave shape 
consisting of a single frequency. All 
other wave shapes consist of a 

fundamental repetitive frequency with 
one or more harmonics. If we put a 
perfect sine wave into a linear amplifier, 

we get a perfect sine wave in the output. 
If the amplifier is nonlinear, the output 
wave form will be distorted and contain 
harmonics. This is called "harmonic 
distortion." Furthermore, a nonlinear 
amplifier or device also produces a 

"mixing" action, so that if several 
different frequencies are applied to the 
input simultaneously, they will all mix 
together to produce additional sum and 
difference frequencies in the output. 

In high fidelity and other amplifiers we 
term this "intermodulation distortion." 
We use this nonlinearity to deliberately 
provide mixing action ... for example, TV 
UHF tuners frequently employ diode 
mixers, since the diode accepts an input 
of a sine wave and converts it into half 
wave output ... and that is real 
nonlinearity! 

The amplifier 
This immediately makes it clear that we 
cannot use a linear amplifier as a 

modulated amplifier, since the 
modulation process consists of applying 
an audio (or video) frequency, and a 

carrier frequency, to the modulated 
amplifier, and getting output of the two 
original frequencies, plus their sum and 
difference due to mixing action. We want 
the carrier (F1), the carrier plus the 
modulating frequency (F1 + F2), and 
the carrier minus the modulating 
frequency (F1 - F2). F1 + F2 is the 
upper sideband, and F1 - F2 is the 
lower sideband. Since the carrier and 
the sidebands are quite close together 
in frequency, they pass through the 
output tuned circuits, while the 
modulating frequency F2 cannot. Oh, 
but I forgot ... we can't do this because 
we are using a linear amplifier! What 
kind of amplifier would be nonlinear? 
Class C amplifiers are not only nonlinear 
... they are also very efficient. Thus we 
will use an amplifier biased Class C. 

Where does this biasing come from? It 

can be a fixed bias, or it can be gridleak 

bias derived from the RF input signal ... 

or a combination of both. Suppose the 
bias shifts? The modulation would 
certainly be affected ... and since the 
bias is often a combination of fixed and 
gridleak, both the biasing network and 
the RF drive level can severely affect the 
modulation. 

Since the Class C modulator operates 
over less than half the input RF cycle 
(definition of Class C operation), the 
output RF waveshape is also distorted, 
and therefore full of harmonics of the 
carrier frequency. These harmonics are 
reduced by the tuned circuit(s) in the 
output of the modulated amplifier, along 
with traps and low pass filters. 
Unfortunately we cannot use very 
sharply tuned (High Q) filters, since the 
tuned circuits must be broad enough to 
pass the upper and lower sidebands as 
well as the carrier ... and in the case of 
video modulating frequencies the 
circuits must be quite broad. This 
problem of harmonic radiation accounts 
for some of the government 
requirements for filtering of CB 
transceivers. 

Transistors 
If a transistor is used as a modulated 
amplifier, it becomes impossible to 
achieve a high percentage of 
modulation. This is due to the 
characteristics of the bipolar transistor, 
shown in Figure 1, which is the usual 
curve of collector current versus 
collector voltage and base current. You 
will note that the collector current 
increases when the base current 
increases, but for a given base current 
the collector current does not increase 
as the collector voltage increases. Since 
power is voltage times current, changing 
the voltage only, does not increase the 
power nearly as much as does 
increasing BOTH current and voltage. 
When we modulate a transistor amplifier 
by changing the collector voltage, we do 

28 / ET/D - January 1979 



1 Amp 

E 3/d Amp 

ó 
Vz Amp 

U 

Amp 

Base current of 100 ma 

Base current of 75 ma 

Base current of 50 ma 

Base current of 25 ma 

2 4 6 6 

Collector Volts 

i) 12 

Fig. 1 Collector current versus collector voltage and base current 
of a silicon transistor 
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Fig. 2 AC "swing" require from modulator is twice the applied 
DC (peak to peak). 

not affect the output of the modulated 
stage nearly so much as if we were able 
to swing the collector current too. This 
problem is solved by applying some 
modulation to the RF driver, which thus 
varies the input base current drive, and 
causes the collector current of the 
modulated stage to vary. 

Those of you who have used pentode 
or tetrode tubes remember that this 
same problem existed with them. 
Tetrode plate current is dependent upon 
the grid voltage, and the screen voltage, 
and not markedly upon the plate voltage. 
Thus, when using tetrodes as 
modulated amplifiers it was necessary 
to modulate the screen voltage along 
with the plate in order to achieve a high 
percentage of modulation. 

If what we have stated is true, then a 

diode should be capable of use as a 
modulator. As a matter of fact, a diode 
biased so that it operates class C (less 
than a half cycle), and fed with the output 
of a signal generator and video from a 

TV receiver, has been used to provide 
signals on UHF, for checking UHF 
tuners when the UHF stations are off the 
air. Of course, diodes do not provide 
power gain, so it is preferable to use a 

class C tube or transistor for most 
purposes. 

Types of modulation 
When we modulate the last stage in a 

transmitter, so that the modulated 
amplifier is the highest power stage 
(feeding the antenna or other load), we 
term it "high level modulation." Using 

Zero 

A 

B 

C 

,fl 116, or , 1111,, -1 
é 

Un modulated 
carrier amplitude 

Fig. 3A Sine wave modulated carrier (100%). 
3B Overmodulated carrier 3C Peak flattening due to 
inability of modulated amplifier to provide peak 
output power. 

lower power transmitters, such as CB 
transceivers, the system is practical 
because the power required from the 
modulator is quite small. To achieve 
100% modulation, the modulator must 
swing the voltage input to the modulated 
stage down to zero, and up to twice the 
supply voltage. Figure 2 illustrates this. 
Thus the peak voltage required from the 
modulator must be equal to the supply 
voltage applied to the Class C 

modulated amplifier. Assuming sine 
wave modulation, the RMS value is 

therefore 0.7 times (70%) the supply 
voltage. Since power is proportional to 
voltage squared we get 0.7 x 0.7 or 0.49 
(approximately 49%) of the input power 
to the modulated state as the required 
power output from the modulator. 
Suppose we wanted to build a 50 
kilowatt broadcast transmitter ... we 
would need a 25 kw audio modulator, 
and since audio amplifiers cannot 
operate class C, the modulator would be 
less efficient than the modulated 
amplifier. It would require tremendous 
input power, the iron cored components 
would be very large and heavy, not very 
practical. 

In such circumstances we use "low 
level modulation," modulating a stage 
operating at a low power level, and then 
using one or more RF amplifiers to build 

up the power to the desired level. 
Remember ... we would have to use 
linear amplifiers following the Class C 

modulated stage, otherwise all the 
frequencies would beat together, and 
harmonics would be generated. The 

result would be a useless hodgepodge 
of frequencies. It is very difficult to 

design a high power RF amplifier that is 

almost perfectly linear, which is why the 
FCC is trying to eliminate the linear 
amplifiers being used by many CB 

operators, and which cause severe 
interference with other services, 
including aircraft and navigational aid 
frequencies. 

To sum up, the modulated amplifier 
must be nonlinear, while any amplifiers 
following the modulated amplifier must 
be very linear. 

Direct feed 
Most of the low to moderate power 
amplitude modulated transmitters 
employ high level modulation, since the 
modulator power requirement is 

modest, and linear RF amplifiers are 
critical. This means that the modulated 
amplifier directly feeds the antenna, or 
other load. Frequently problems in the 
loading cause poor modulation. 
Fortunately such problems are easily 
located with the use of a SWR (Standing 
Wave Ratio) device. These inexpensive 
instruments usually incorporate a power 
output meter as well. Connecting the 
SWR meter between the antenna output 
terminal of the transmitter, and the 
transmission line, will quickly reveal 
whether or not the external antenna 
system is operating properly, but it 

cannot tell you if the internal 
adjustments are correct or not. The 
power meter will tell you if the output 
level is adequate ... but not if the output 
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is comprised of less fundamental and 
more harmonics than it should be, or if 

the modulation is splattering due to 

spurious frequencies. The only way to 
check if someone has "tweaked" the 
internal adjustments is to do an 
alignment in accordance with the 
service manual ... and unfortunately we 
are plagued with home brew mechanics 
who have inadequate training, 
insufficient equipment, and excessive 
zeal! 

Misalignment and "redesign" are two 
problems peculiar to CB and must never 
be overlooked as a possible cause of 
modulation problems. It should be noted 
here that attempts to increase power 
output, in an effort to achieve greater 
range are almost entirely futile, for the 
following reasons. Let us assume that by 
some miracle the "tweaker" was able to 

double his power output. This would 
result in a 3 decibel increase in power, 
which translated into "R" units 
(Readability Units) as used by 
amateurs, would only raise his signal 
one R unit ... from very weak, to weak. 

On the other hand, an effective 
antenna system ... say going from a 

short trunk mounted antenna to a larger 
pair of antennae, would raise his signal 
from weak to moderate (2 R units), at 
less cost ... and would provide the extra 
bonus of also boosting his receive 
range. In actuality, all such efforts to 
raise power output beyond the design 
level are generally worse than useless, 
and raising modulation beyond the 85% 
level is equally foolish, since any 
apparent increase in power is due to 
spurious frequencies generated by 
overmodulation. The most effective way 
to increase intelligibility is by means of 
speech compression, or limiting, and 
automatic volume leveling, and some 
form of these is usually incorporated into 
well designed communication systems 
anyway. The best and easiest way to 
achieve improvement is by means of 
better antenna systems. 

Modulation problems 
Modulation problems generally fall into 
three categories, undermodulation, 
overmodulation, and distorted 
modulation. Of course, no modulation at 
all is a relatively simple matter and will 
not be included here. 

Undermodulation may be the result of 
insufficient audio output from the 
modulator. If the transmitter has a Public 
Address mode of operation, a quick 
check on the power amplifier 
(modulator) can be made by using it as a 

PA system. A better way is to disconnect 

the modulated amplifier(s), and 
substitute a resistor of the same 
impedance. The value of this resistor is 

simple, R = where E is the supply 
voltage to the modulated amplifier, and I 

is the collector current of the modulated 
amp. If the undistorted output of the 
modulator achieves 85% or more of the 
supply voltage, we can assume the 
trouble is not in the modulator. If some 
form of limiting is used in the audio 
amplifier preceding the modulator, 
distortion may occur on peaks, but this 
can be avoided by injecting the test 
signal into the input to the modulator 
itself. Of course, we are talking about the 
modulator output taken from the 
modulation transformer output. 

Use your scope 
Troubles in the speech amplifier and 
limiter are not properly modulation 
problems, and should pose no trouble 
for the technician. Assuming the 
modulator is capable of sufficient output, 
and also that all supply voltages have 
been checked, it is still advisable to look 
at the supply voltages on a scope during 
modulation. 

The reason is that all power sources 
have series impedance in the filter 
chokes, dropping resistors, and leakage 
reactance in power transformers. Even 
battery operated systems have 
problems with ground resistance, wiring 
drops, etc. During modulation relatively 
high current peaks are drawn. Assuming 
peaks of four amperes, one ohm of 
effective resistance will cause a four volt 
drop on a 12 volt supply line! To prevent 
this, many transmitters employ large 
filter capacitors in the unit itself, which 
establishes a low impedance for voice 
frequencies. These capacitors are 
subject to hard use in the environmental 
conditions imposed by mobile service, 
and tend to deteriorate. Reduced filter 
capacitance means that the supply 
voltage will fluctuate, dropping on 
current peaks, even though the average 
DC read on a multimeter may look good. 
The result is poor modulation. 

Another cause of undermodulation is 

improper antenna loading on a high level 
modulated amplifier. While the SWR 
meter will show if the EXTERNAL 
antenna system is tuned right, it cannot 
show if the internal antenna tuning and 
loading adjustments are right. 
Realignment in accordance with the 
service manual should correct this. 

Check the drivers 
The drive from the RF driver must be of 
the correct level in order to achieve 

proper Class C operation as previously 
discussed. Thus defects in the driver, or 
in the driver tuneup adjustments can 
drastically affect modulation, while not 
noticeably causing other symptoms. 

If there is some point available for 
monitoring the current drawn by the 
modulated Class C amplifier, it can be 
used in troubleshooting. One point 
possible is the voltage drop across an 
emitter resistor, another the drop across 
a decoupling resistor ... or you may just 
have to open the circuit at the 
modulation transformer. During normal 
modulation, there should be no change 
in the current drawn by the modulated 
amplifier (assuming a 1000 Hz sine 
wave). This occurs because the carrier 
increase on modulation peaks is exactly 
equal to the carrier decrease on 
modulation valleys. 

At 100% modulation, you will recall, 
the carrier just goes to zero, and 
upwards to twice the unmodulated 
amplitude. If operating conditions are 
not correct, the carrier may try to go 
below zero, and be cut off for some 
period of time. During this interval the 
modulated amplifier is cut off, so there is 

a noticeable drop in current drawn. This 
condition is called "Negative carrier 
shift" and is positive proof of modulation 
problems. On the other hand, if the 
modulated amplifier is unable to deliver 
full peak power, the peaks will flatten, 
and again there will be a change in 

current drawn. These conditions are 
shown in Figure 3. Remember, a 
properly operating modulated amplifier 
shows no change in current drawn 
during modulation, as compared to the 
current drawn with no modulation ... 

because with sine wave modulation the 
modulation is symmetrical ... i.e., the 
upwards and downwards changes are 
equal and opposite, and cancel each 
other. 

Dummy load 
A useful device is a good dummy load. If 

the transmitter modulates OK with the 
dummy load, but not with the antenna 
system, you can be sure something is 

wrong with that particular antenna 
hookup ... perhaps grounding. The 
dummy load also provides a good 
indication of true output if it has an output 
power meter built in. 

Defective components can always 
cause problems, and we are aware of 
this, but substitute parts sometimes just 
don't operate properly, and this is very 
true in the case of the modulated 
amplifier. It is advisable to use 
manufacturers' recommended 
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Improve your income by acquiring 
additional skills as a camera repair 
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tronics in cameras is creating still 
more opportunities for camera 
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replacements. Lead dress is also 
critical, and often the lead lengths are 
part of the tuned circuits. If leads are 
changed in length or position, instability 
may result, and tuneup may be 
impossible. Always suspect the 
possibility of "home brew" repairs, with 
lack of skill and instrumentation! This is 

more prevalent in working with 
transmitters than it was when working 
with TV sets. 

If the transmitter frequency runs out of 
tolerance, the signal will be distorted due 
to improper tuning when received on a 
fixed tuned receiver. Changes in the 
transistors, or crystals, in crystal 
oscillators shift the frequency, but it is a 
less known fact that such a simple thing 
as replacing a defective biasing resistor 
can do the same thing. Resistor 
tolerances can cause a shift in collector 
current, which changes the internal 
capacitance of the oscillator transistor, 
shifting the frequency. And different 
resistors have different capacitances 
too. 

Other applications 
Although we usually think of modulation 
as used in transmitters, the process has 
widespread use in industry, and in test 
gear. For example, it is very difficult to 
amplify very small DC voltages. We 
would have to use a chain of direct 
coupled amplifiers. Now suppose the 
supply voltage to these DC amplifiers 
varied ... the changing dc supply could 
easily be larger than the signal, and 
completely mask it. And then we have 
DC drift due to time and temperature, 
etc., all masking out the signal. 

Finally, DC amplifiers have design 
problems in that the collector of one 
stage has to be coupled to the base of 
the next, and these voltages are not 
compatible ... so we have to add voltage 
level shifters between stages, or 
inverters, and the whole design gets 
sticky. We solve this by "chopping" the 
DC into a square wave, which can then 
be amplified with great precision by 
operational amplifiers. If we choose to 

chop, at say 1000 Hz, we can even use 
tuned filters to remove all other 
frequencies (including most noise), thus 
we have arrived at a 1000 Hz amplifier, 
which is capable of handling microvolt 
signals! Of course this was made 
possible by "modulating" the DC. Yes, 
chopping is a form of modulation, with 
the chopping frequency the carrier, and 
the DC level the modulation. ETD 

Bernard B. Daien is a B.S.E.E., C.E.T., 
and holds an FCC 1st Class Radio 
Telephone License. 
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opening Wades. Sturdy, lightweight, Delrin'°' 
frames. Replaceable stainless steel Wades. 
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11/4" cutting edge. 
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Double stripping notch for 19 and 23 ga. wire. 
Cuts fine wire and filaments. 5" long. 1'/e" 
cutting edge. 
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Slender, polished stainless 
steel blades. Needle-sharp points 
for intricate cutting of tapes, gaskets, 
foil, filaments, acetate, insulation, etc. 
Compact, see-thru case. 4s/s" long. 11/2" 

cutting edge. 
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JVC's high 
density audio 
video disc 
system 
A new technology 

ET/D takes a look at a new 
consumer electronics 
technology that is sitting just 
over the horizon. 

The Victor Company of Japan (JVC) 
recently unveiled its new video/audio 
high density disc system based on a 
laser beam recording technique which 
is not yet generally available 
commercially. It is a groveless, 
capacitive pick-up technique 
developed by JVC which-when 
connected to an ordinary color 
television receiver is capable of 
playing a 12 -inch groveless plastic 
disc. 

According to JVC, the disc is 

capable of storing one hour of 
information on each side and may be 
used, as mentioned previously, to feed 
an ordinary color TV receiver or it can 
be used to play "super hi-fi" digitally 
recorded pulse code modulated discs 
(PCM). 

The system is capable of 
reproducing luminance and 
chrominance bandwidths of 3 1 MHz 
and .5Mhz respectively with greater 
than 230 lines of horizontal resolution, 
according to the company. In the 
audio mode the bandwidth extends 
from 1 Hz to 20Khz. 

Here, as a first look at this new 
technology, is the description 
furnished by JVC of its new disc 
system. 

Disc 
The disc is designed to record multiple 
pits on its smooth, flat surface. 
Although the information pits are 
recorded spirally, the tracking pits 
between them permit a linear playback 
signal. The information pits produce 

either video and audio signals or only 
audio signals, and the tracking pits 
precisely control the stylus tracing 
along the information pits. 

Stylus control 
The most important feature of the 
VHD/AHD, according to JVC, is the 
control of the stylus along the disc 
surface to cause the stylus to trace a 
single track and to perform variable or 
random access playback, it must slide 
along a smooth, flat disc surface. 

Figure 2 shows the method of 
controlling the stylus. It is mounted on 
the end of a cantilever pick-up arm 
opposite to the end on which the 
magnet is mounted. Fixed coils are 
mounted near the magnet; a single 
coil is wound around but not in contact 
with the magnet, and a pair of vertical 

coils are mounted, one on either side 
of the single coil. They are in phase 
opposition to each other. 

Thus, the stylus can move 
transversely and longitudinally in 
response to the particular current 
flowing in these coils. The current is 
varied by the tracking error signal, by 
the time base error signal, or by a 
command to move the stylus to a 
desired track, permitting various 
functions during playback, including 
stop action and search. 

Recording 
Recording is performed using a 
master disc made of glass by means 
of a special recording device installed 
in a clean room. The smooth, flat 
glass disc is coated with ordinary 
photosensitive material. While rotating 
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Fig. 2 Diagram showing the electro tracking system. 
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Fig. 3 Information and tracking signals are recorded optically and are carried to 
their destination via split beam laser. 

at a speed of 900 rpm, minute laser 
beams are irradiated onto the disc, the 
source of the beams being moved 
radially at a constant speed. 

As a result, as shown in figure 1, 

fine pits are recorded spirally on the 
glass disc. 

The laser beam is actually split in 

two, one half for the information 
signals, the other for the tracking 
signals. The information and tracking 
pits are recorded simultaneously by 
these beams. A metallic master disc is 

then produced from the glass master 
by the conventional process. 

Playback 
Several combinations of the player 
and auxiliary units provide different 
video and audio functions. In the case 
of video operation (VHD), Normal 

Specification 
VIDEO 
Signal modulation 
Luminance bandwidth 
Chroma Bandwidth 
Horizontal Resolution 
Video S/N Ratio 
Audio Signal 
Audio Bandwidth 
Audio S/N Ratio 

AUDIO (PCM) 
Number of channels 
Audio Bandwidth 
Harmonic Distortion 
Dynamic Range 
Wow -flutter 
Sampling Frequency 
Quantization (Recording) 
Error Correction 
Recording Method 

Single Carrier FM Format 
3.1 MHz 

0.5 MHz 
> 230 lines 
> 40 dB 

2 Channels 
20 KHz 

> 60 dB 

2 

1 HZ 20KHz (± 0.5 dB) 
less 0.05% 
> 90 dB 
range of crystal 
44 056 KHz 

14 bits 
V -Format 
FM Format 

(back and forth), Special Effects (still, 
slow, quick motion: back and forth) 
and Fast Search (back and forth) 
modes are performed by the player 
itself. The system is capable of 
locating a preselected single track so 
that recorded materials can be played 
back automatically in preprogrammed 
order by the user, including special 
effect modes as mentioned. 

In the case of audio operation 
(AHD), digitally recorded stereo music 
can be enjoyed by connecting the 
PCM decoder to the player. In 

conjunction with a random access 
unit, the system plays music recorded 
on the disc, automatically searching 
programs preselected by a user. 
Wireless control of the random access 
unit by a remote controller is also 
available for use with the system. 

Signal pickup 
Information and tracking signals are 
simultaneously picked up electronically 
as capacitance variations between the 
disc surface and an electrode on the 
tracking stylus. 

The cantilever arm which holds the 
stylus is servo -controlled to track the 
imaginary grooves on the disc and to 
correct for the time base error of the 
disc by an electro -tracking system. 

There are no actual mechanical 
grooves on the disc's surface. Instead, 
the stylus slides along the surface and 
is guided electronically to pick up the 
recorded signals. This feature enables 
the pick-up arm to move freely over 
the entire surface of the disc, and 
permits the special effects such as 
random access, still, slow and quick 
motion to be achieved. ETD 

ET/D - January 1979 / 33 



BULLETIR 
BOARD 

"How to Repair Video Games" is the title 
of a new TAB book authored by Good- 
man. It covers basic digital troubleshoot- 
ing techniques and home pinball ma- 
chines, as well as video games. Games 
covered are those by Radio Shack, 
Magnavox, RCA and Atari and the 
families of games which use the game 
microporcessors made by General In- 
strument and Texas Instruments, and 
the video game system developed by 
National Semiconductor. The book is 
very well illustrated with schematics, 

layouts, service adjustment locations, 
and timing diagrams and voltage charts. 
"How to Repair Video Games," by 
Goodman, paper $7.95. from TAB 
BOOKS, Blue Ridge Summit, PA 17214. 

A brochure describing communica- 
tions accessories and filters is now 
available from J. W. Miller. The four page 
pamphlet describes the CN -720 direct, 
simultaneous reading SWR, forward 
power, reflected power meter, the 
Moden RF -440 speech processor, 
models CS -201 and CS -401 coaxial 
switches and a line of high-pass, low- 
pass and audio and ac line filters. For a 
free copy or more information contact 
Jerry Hall, Operations Manager, J.W. 
Miller Division, Bell Industries, 19070 
Reyes Ave., Compton, CA 90224. 

A new CAN Coaxial Cable Guide has 
just been published by Belden. This 20 - 
page catalogue lists over 60 styles of 
59/U -type and 6/U type drop cables, 
converter and accessory cables. Physi- 
cal specifications include various shield- 
ing methods and suggestions for match- 
ing them to the cable environment. Elec- 
trical ratings including complete attenua- 
tion ratings are given. An excellent ex- 
planation of the methods used to analyze 
shielding effectiveness is given. For a 
copy of the guide, Publication EL 10-78 
write Manager, Marketing Communica- 
tions, Belden Corp., 2000 Batavia Ave., 
Geneva, IL 60134. 

A new full color CB Antenna product 
catalog has recently been announced 
by Pal Antenna Corp. It features a series 



of fiberglass rod top loaded CB Antennas 
for marine, RV, automobile, truck, van, 
or motorcycle and a wide variety of 
mounting hardware, brackets, quick dis- 
connects, cables and springs. It includes 
information on CB base and commer- 
cial/ham VHF antennas. Copies are 
available free of charge from Pal An- 
tenna Corp., 2614 E. Adams, Phoenix, 
AZ 85034. 

The new fifth edition of "FM Atlas and 
Station Directory" contains a com- 
prehensive listing of the FM stations of 
North America. The book's maps show 
cities with FM Stations, their call letters 
and frequencies. Station directories are 
arranged by geographical area and fre- 
quency and give station format, network, 
coverage, whether the stations are 

stereo, Dolby, have vertical polarization 
or have SCA subcarrier. Geographic 
primary and secondary coverage in 

miles is also listed. This 112 -page atlas 
is available from FM Atlas Publishing 
Co., Adolph, MN 55701. The cost is 

$3.95 post paid. 

A new catalog, 4800, of panel meters, 
and test equipment has recently been 
published by Simpson Electric Com- 
pany. It covers an exceptionally wide 
range of panel meters; voltmeters, mil - 
!ammeters, elapsed time meters, fre- 
quency meters, pyrometers, controllers 
and meter relays; digital and analog test 
equipment from the latest version of the 
old -faithful Model 260 to insulation 
testers, noise level meters and digital 
voltmeters and counters; and oscil- 

loscopes, color television pattern 
generators and chart recorders. It also 
offers accessories such as probes, 
leads, and cases. Copies are available 
free from Simpson distributors, or: 
Simpson Electric Company, 853 Dun- 
dee Ave., Elgin, IL 60120. 

A wire and cable products catalog has 
recently been released by Remee Pro- 
ducts Corp. The catalog covers a broad 
line of coaxial cables, rotor cables, twin 
lead, speaker cables, multi -conductor 
cables, and alarm system cables. Their 
pricing structure is reportedly advan- 
tageous to OEM's, installers and securi- 
ty distributors. The catalog can be ob- 
tained by contacting Remee Products/ 
Wire and Cable Division, 41 Bridge St., 
Florida, NY 10921. ETD 

in the Public Schools. 
Now it's readin; 'ritin'... and training 
through television. 

Educators in Montgomery Coun- 
ty, Maryland, believe strongly in the 
effectiveness of television as a class- 
room teaching tool. Each of the 
County's 186 schools is equipped 
with a TV distribution system for 
both off -the -air and closed-circuit 
programming. 

Though the school system does 
not have over -the -air broadcasting 
facilities, it does have a complete 
studio with commercial quality color 
cameras, lighting and props. Gen- 
eral and custom-tailored classroom 
programs are produced there on 1 - 

inch video tape, then reproduced on 
1/2 -inch reel-to-reel and video cas- 
settes for distribution to the schools. 

There are several schools that 
have TV studio facilities, too, for 
producing their own black and white 
closed circuit programs. Interested 

Don Morar, MATV Contractor 

AZIN K*,1;: + FLOM VALLEY SCHOOL 

students are trained in various phases 
of television production, and many 
go on to careers in the TV industry. 

A few years ago, the Maryland 
public broadcasting network began 
transmitting on UHF channel 22. 
Few of the Montgomery County 
schools were equipped for adequate 
reception of this important educa- 
tional channel, so the decision was 
made to begin modernizing the 
antenna systems. MATV contractor, 
Don Morar, of Woodbine, Mary- 
land, was awarded the bid. To assure 
meeting reception specifications, 
Morar selected various combinations 
of Winegard antennas and pream- 

plifiers to fit each reception location. 
A favorite combination Morar uses 
for difficult UHF reception areas is 
Winegard's CH -9095 antenna with 
an AC -4990 preamp. "I have found 
this setup does an excellent job," 
Morar said, "and as we all know, 
nobody makes a more reliable an- 
tenna preamplifier than Winegard." 

It is interesting to note that more 
and more educators are using TV 
as a positive influence and valuable 
aid at all levels of education within 
our nation's school systems. And 
Winegard reception products are at 
work to help them achieve better 
education from coast to coast. 

WINEGARD WORKS... Everywhere! 

WINEGARD 
The Winegard Company 3000 Kirkwood Street Burlington, Iowa 52601 
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TEST 
IRSTRUERT 

REPORT 

The Gould 0S255 is an excellent exam- 
ple of what has perhaps become the 
standard general purpose oscilloscope; 
a 15Mhz dual trace instrument. How- 
ever, even while using a full 8 x 10cm 
display CRT, it is small enough, 51/4 x 
12 x 161/2 in., and light enough, 15 lbs., 
to be very conveniently portable. 

The display modes include single 

Fig. 1 The Gould 0S255 Oscilloscope Circle number 150 
Reader Service Card for more information. 

The Gould 0S255 
dual trace 

oscilloscope 

Full featured yet portable 

By Walter H. Schwartz 

trace from either channel 1 or channel 2, 
dual trace, either chopped or alternate, 
the mode switches by means of the time 
base switch between .5 and 2ms/cm, 
and X -Y which permits the use of the 
0S255 as a vectorscope for color de- 
modulator, amplifier servicing. Addition- 
ally, channels 1 and 2 can be added 
algebraically and with channel 2 in- 
verted algebraically subtracted. The in- 
verted channel 2 also simplifies com- 
parison of 180° out of phase waveforms. 

Sweep speed is switchable in 18 
ranges from .2sec/cm to .5psec/cm with 
x5 expansion available. The variable 
control can slow each range by 2.5 to 1, 

allowing a slowest sweep speed of 
.5sec/cm. The trigger system includes 
an active sync separator for TV work, 
plus or minus slope selection, and a 
bright line feature which allows the 
sweep to free run, in the absence of suf- 
ficient trigger signal, for ease in locating 
the trace. 

Opening the case shows how the 
0S255 can be as light in weight as it is. 
(See Fig. 2.) Since the entire instrument 
draws a rated 40VA, the power trans- 
former is small and light. The only other 

large component in the instrument is the 
CRT. The major portion of the 0S255's 
circuitry is contained on one large circuit 
board with the input attenuators and 
time base switch on another, smaller 
board. Integrated circuits appear to per- 
form most of the functions in the trigger 
and sweep circuits, notably, these plug 
into sockets. Good circuit board compo- 
nent identification and a very complete 
manual should make maintainence and 
any necessary service straight forward. 

The 0S255 is easy to use, as any 
good test instrument should be. Control 
layout is convenient; triggering is satis- 
factory; input protection limits the user to 
400Vdc, ac peak, or sum, so care is 
necessary. A viewing hood, an available 
accessory, is very useful, indeed really 
necessary in brightly lighted rooms. The 
probes are easy to handle but the hook 
tips are too large to get between a half - 
watt resistor lead and a circuit board. 

The price of the Gould OS255 is $795, 
including probes and a 2 -year warranty. 

Specifications 
DISPLAY 
8 x 10cm rectangular mono -acceleration 
CRT at 2kv, trace rotation by front panel 
reset. 

VERTICAL DEFLECTION 
Two identical input channels. 
Bandwith (-3dB); dc to 15Mhz (2hz to 15Mhz 
on ac). 
Sensitivity: 2mV/cm to /10Vcm in 1-2-5 
squence. 
Accuracy: ±5% 
Variable Sensitivity: 2.5:1 range allows 
continous adjustment of sensitivity from 
2mV/cm to 25V/cm. 

DISPLAY MODES 
Single Trace: CH1 or CH2 
Dual Trace: Chopped or alternate modes 
automatically selected by the TB switch 
between 0.5 and 0.2 µsec/cm. Chop 
frequency 500Khz. 
Add: CH1 and CH2 added to give the 
algebraic sum of the two channels. 
Invert CH2: CH2 may be inverted. When used 
in conjunction with add mode, it glues the 
algebraic difference of the two channels. 
X -Y: CH1 input gives Y deflection and CH2 
input gives X deflection. Bandwidth (-3dB) dc 
to 1Mhz with less than 3° phase shift at 
50Khz. 

HORIZONTAL DEFLECTION 
Timebase: 0.5µsec/cm to 0.2sec/cm, 18 
ranges in 1-2-5 sequence. 
Accuracy: ±% 
X Expansion: X5 pushbutton gives fastest 
speed of 100ns/cm, with no loss of accuracy. 
Variable Sweep: 2.5:1 allows continuous 
coverage from 0.5µsec/cm to 0.5sec/cm. 

TRIGGER 
Variable level control with bright line off/on 
facility, with bright line on, the time base free 
continued on page 45 
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DERLERS 
SIlO WORSE 

Wireless Extension Telephone 
Circle No. 140 on Reader Inquiry Card 

A remote extension telephone has just 
been announced by Pathcom, Inc. The 
Pace "Ez phone" is a wireless extension 
telephone resembling the hand set of a 

Trimline telephone. The base unit also 
functions as a charger for the remote. 

The Ez phone operates unlicensed, in 

two ranges -1.6 to 1.8Mhz and 49.8 to 
49.9 Mhz, because of its low transmitter 
power. The base unit can be used with 
either dial or touchtone systems while 
separate remote handsets are made for 

the two different systems; the touch 
tone pad on the dial unit sends rotary 
dial pulses to the base unit. 

Operating range is about 300 feet and 
the remote will ring even with the an- 
tenna collapsed. 

The suggested list price is $169.96 
per unit: model 8502 dial system remote; 
model 8503 touchtone remote; 8510 
base unit. 

Business Band Radio 
Circle No. 141 on Reader Inquiry Card 

A unique, frequency synthesized, busi- 
ness band transceiver, capable of oper- 
ation on two simplex channels or one 
semi -duplex channel in the VHF high 
band without crystals has recently been 

announced by GENAVE (General Avia- 
tion Electronics Inc.). Called the Syn 

Com, it can be set up on one frequency 
and then changed to another frequency 
and retuned without changing crystals, 
making it ideal for short term lease or 
loan. The power output is rated at 25 

watts. The transceiver has a panel size 

of 3 3/8 x 4 3/4 in. x 12 in. deep and weighs 
6 lbs. The special introductory price is 

$495.00. 

Sound Detection Alarm 
System 
Circle No. 142 on Reader Inquiry Card 

Micro -Mag by Magnum Products is a 

new crime deterent system which de- 
tects sounds associated with breaking 
and entering and sounds a horn and 

turns on a light in the trouble area. The 
system simply plugs into a 120V outlet 
(12V models are available) and is then 
adjusted to proper sensitivity for the 

area and acoustics. The cost is less 
than $250.00. 

U.S. Made CB Radio 
Circle No. 143 on Reader Inquiry Card 

Pace has announced the early fall avail- 
ability of a new domestically manufac- 
tured CB transceiver, the Model 8016. 
The manufacturer states that this radio 
uses the very latest state-of-the-art 
large-scale integration (LSI) semicon- 
ductor technology for high efficiency in a 

small space. Reportedly it far exceeds 
Federal Communications Commission 

minimum specifications and has far 
greater interference rejection than com- 
parable transceivers. Features include 
a built-in power microphone, automatic 
noise limiter and LED channel read- 

out. It measures 71/4 in. wide by 23/8 in. 

high by 5'/4 long. The manufacturers 
suggested retail price is $99.95. 

CB Antenna Display 
Circle No. 144 on Reader Inquiry Card 

A new Sylvania CB Antenna and a dis- 
play which uses the assembled antenna 
as a stand have been recently an- 
nounced by General Telephone and 
Electronics. The Model SYL-AA an- 
tenna, a top loading 64 in. fiberglass por- 
table unit can be set up in an attic or an 

apartment, and reportedly assembled 
and disassembled in minutes. The dis- 
play is a 16 by 33 in. full color display 
card for floor or counter. ETD 
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flEW 
PRODUCTS 

Communications Service 
Monitor 
Circle No. 151 on Reader Inquiry Card 

The new BR -1000 Communications 
Monitor is now available from Com-Ser 
Laboratories. According to specifica- 
tions the BR -1000 measures frequency 
from 10kHz to 1000 MHz with 1 ppm ac- 
curacy, supplies a CW or AM or FM 
signal at levels from 1 µV to 10mV and 
sweep up to plus or minus 1 MHz from 
center frequency. Frequency setting 
is quickly accomplished with telephone 
type push buttons, except for the last 
two digits which then allow the opera- 
tion to move the frequency up or down 
in 100Hz steps. The price is $3500.00. 

Digital Multimeters 
Circle No. 152 on Reader Inquiry Card 

Two new digital bench/portable mul- 
timeters have recently been introduced 
by Fluke. Models 8010A and 8012A are 
31/2 digit instruments with LCD readouts 
and a Fluke -manufactured thick -film 
hybrid True RMS converter with 50 
kHz response for ac measurements. 
Both can effectively measure resistance 
to 10,000 megohms; The 8012A substi- 
tutes 2 and 20 ohm ranges for the stan- 
dard high current ranges giving it the 
capability of measuring resistance down 

to 1 miliohm. The accuracy is reportedly 
.1% on dc and the instruments will hold 
this accuracy for at least one year. Both 
the 8010A and the 8012A are protected 
against transients to 6000V and against 
voltages up to 600V (400vRMS) applied 
to the current terminals. The prices are 
$239 for the 8010A and $299 for the 
8012A. 

Probe Multitester 
Circle No. 153 on Reader Inquiry Card 

A probe multitester has been developed 
and patented by Workman Electronic 
Products. The New CVP Multitester 
(Model 33-133), reportedly can be used 
for continuity, voltage and polarity test- 
ing, to check for floating grounds, capac- 
ity leakage, and can check fuses, ac line 
voltage and determine ac neutral. It was 
stated that it can be used for logic check- 
ing and checking circuit boards. 

Portable DMM 
Circle No. 154 on Reader Inquiry Card 

Simpson Electric Company has recently 
introduced a compact, portable, digital 
multimeter, the Model 463, a 31/2 digit 
LCD instrument with 26 ranges. The low 
current LCD readout and all LSI circuitry 
permit up to 200 hours of continuous 
operation on a 9V alkaline "transistor" 
battery. The Model 463 has 5 dc volt 

ranges to 1 kV, 5 ac volt ranges to 750V, 6 
resistance ranges to 20 megohms and 5 
each ac and dc current ranges to 2000 
mA. Dc accuracy is reportedly 0.2% and 
ac response extends to 20kHz. All ranges 
have transient and overload protection. 
It weighs 1 lb. and comes complete with 
battery, test leads and manual for $170. 
Optional accessories are RF and 40KV 
probes, ac clamp on adapter and carry- 
ing case. 

Monitor Antenna 
Circle No. 155 on Reader Inquiry Card 

Avanti Research & Development, Inc. 
has announced a new tri -band base 
monitor antenna using the patented 
Astro Plane design. This design features 
exceptional gain across the entire tri - 
band spectrum; 4.4 dBi on HF, 2.1 dBi on 
VHF and 3.3 dBi on UHF according to 
Avanti engineers who state also that it is 
light weight, easy to install, durable, and 
has low wind resistance. 

Pastic Parts Bin 
Circle No. 156 on Reader Inquiry Card 

Kole Enterprises has applied manufac- 
turing processes similar to those used to 
produce fiberboard bins to corrugated 
polypropylene plastic. This reportedly 
produces an exceptionally strong bin, 
washable, and resistant to mold, bac - 
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New 15MHz portable 
3" dual -trace scope 

sable response al nits beyond 30MHz 
2r/1V/di,' ca rs l setivity Operates n,. 

117VAC, 234 VAC, 12VOC or optional 
internal battery pack Fully regulated high 
and low -voltage supplies 

OSCILLOSCOPES 
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Triggered Sweep 
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SV Test Equipment 

Tele vision Analyst Model 1077- 6 
Cu'- -ne in hail Provides signa 

subs'. - range of signals present 
in any - a1 -white or color Horizontal and 
vertical drive for solid state and tube type circuits 

Audio output Built-in scanner for test -pattern 
slides (supplied( or any 3 x 4" posttvie transparancy 

High voltageindication 8 VHF channels... all 
UHF channels 14-83 

Digital IC Color 
Generator/ 
Analyst 

Model 1248 
Generates 9 patterns and logic tun, e,ns 
Locate dead IF stages Check operation of mixer. 

RF and local oscillators Check stages sequentially 
Locate color shifts and internal ghosts from RF. mixer. 

IF or video stages. Plus all standard color generator uses 
Switchable horizontal and vertical sync output 

Solid State Sweep/Marker Generator 
Four instruments in one sweep geno' 

generator: marker adder, bias supply Complete 
accessory pack All intercabling changes and generator 
selections accomplished internally with master function switch 
and front panel controls Concentrates all TV alignment tools 
(except oscilloscope and VTVM) into one. easy -to -use instrument 
Model 415 

Solid -State RF Signal Generators 
100 kHz to 216 MHz in 5 bands Six individually 

shielded step attenuators plus variable fine output level 
control with calibrated meter provide widest range of outputs 
with known signal levels Double shielding eliminates 

radiation even at outputs of 1 pV Internal crystal 
amt .m has accuracy of better than 0.1°o 

Model E 200D 

Model 
467 

CRT 
Restorer Analyzers 

Tani arse, restore CRT s facie' 
with fewer callbacks Exclusive 
multiplex technique tests all Ihrer 
guns of color CRT simultaneously 
under actual operating conditions 
even CRT s with common Gr and 32 

Before you buy, roRDHAPA 
check our prices... 

YOUR ONE STOP DISCOUNT CENTER 00 Ti, Cdr 

Call TOLL FREE Master Char e, Bank Americard. Visa, CO0.'s accepted. 
SHIPPING HANouN'i 

9 P 8 INSURANCE N 

(800) 645-9518 FREE Send for new 1978 Catalog ul over 3 000 items 164 pages of Res add approp 

test equipment C8 tools tubes components and electronic supplies sales tax. 
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elephone Answering Devices 
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Model 1400 $199.95 
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Portable DMM 
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Aalto Zer.g Model 2800 
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leach 

Model 2810 $110.50 

Model 15 0 

15 MHz Mini 
Oscilloscope 

Model MS 15 

$269.95 

NOW AVAILABLE 
Dual 1 race version $369.9 5 

Model MS 215 Res 54351111 

MC 
Logic Probe 

$40.00 
1 

.me,^et 

ENCORE 
POCKET CRICKET 

TRANSISTORIFET TESTER 
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TF SO 

$249.95 

Ungar 
Heat Gun 

sos 00 

$46.50 

Weller' Xcelité 

S E NC O RE 
TV-VTR-MATV 
and Video Analyzer 

Model 
vÁ48 

$875.00 

CM CONTINENTAL SPE 

100 MHz 8 -Digit $119.00- 

P 

Counter 

PS500 500MHZ Prescaler $52.95 
oERTransistorizedlBSR Changer 

.e 
LCR Bridge `Ac cessories 

1,.7'' Reg 
Mode$319 LCR 

040 \ t ..- $24.95 
$271.95 

a71(PRfC/SION Digital 
Capacitance Meter 

keg 
0130 110 

$110.50 

LEA 
Instrumene 

WAHL 
NEW ISO-TIP 
"Quick Charge" 

Logic Monitor 
jÿlr 111 ;".t 

iii e, MnsIl,,, 
rill 

ii \II 
Mod el LM $52.95g lmylr le 

Service Master Attache Style 

$27.95 p 

Nudel 3500 Cordless 

Soldering Iron 517.95 

Model 5900 Thermal Sp, 

C iesle, $22. 0 

Tool Kit Tool Cases. _ Mude 
99PR Attach Tool, 

$ Case`4 
Model 99SM MODEL TC 100,57 

$269.95 15.95 $42.95 
Roll Kit 

LEADER instruments Corp 

20 MHz. 
Dual Trace 
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Magnifier 
LAMP ~ 
Model MG 10A 

$49.50 

with 2 
Removable Pallet 
Made1600T $65.00 
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Model l80 508 \ r In -Dash 
AM/FM 8 Track 
Stereo $654.50 

,Ih accesso res 

700 Series 

SUPER 
SPECIAL 

Model 

1827 

r 

Auto Stereo 40 Watt 
Power 
POW -40 Pep. $ter 

VOM Multimeters 
20K ohm/v $19.95 

with mirrored reale. 

1K ohm y '.9.95 

30MHz 
i Portable 

C 777 

$52.50 
AM/FM 
Cassette 
Stereo 

HIS 
Function 
Genera 

Sub- 
stitution 
Box $51 

Model 2910 

6"x9" 
3 -Way 

Speaker 

$14.95 

Ax 100 

lH 

15MHz 
3" Dual Portable 
Trace 
Scope 
Model 1432P ei. 
Hog 5 10 11 1111 

$663. 
oath probes 

Coner trolled 
OuP t 
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'5'N Out Put 

Soldering 
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979 

Catalo heck nur prices 

Call TOLL FREE 
(800) 645-9518 

Frequency "°° `h"` 
MoneyOrder 

CAS 888 

$57.50 
Counter Transistor Tester Model 100 
Reg 5120 Oft "'li $22.00 

Model 

100 

$59.95 ORDNAM 
855R Conklin St Farmingdale N y 11735 
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For cost effective capacitance measurement 

One C -meter 
stands out of the darkness 

the $130 B&K-PRECISION 820 
For about one-third the cost of the most popular digital 
capacitance meter, you can own five times more measure- 
ment capability. The new B&K-PRECISION 820 reads from 
0.1 pF all the way to 1 Farad, in ten ranges. With 0.5% 
accuracy, the 820 resolves to 0.1pF for a maximum count 
of 9999. 

The 820 retains its high accuracy in freezing cold to blis- 
tering 100 degree heat, making it ideal for field use. The bright 
LED display is easily readable under all lighting conditions. 
It has the versatility needed for any application and the dura- 
bility to stay on the job. The 820 can be powered by dispos- 
able batteries or optional rechargeable batteries. 

You can start discovering 
your own applications today by seeing 

your local distributor for immediate delivery. 

Unlike many specialized instruments, the 820 has almost 
unlimited applications in engineering, production line work, 
OC, education and field service. First time users are quickly 
discovering that the number of time -saving applications 
exceed their original expectations. For example, you can 
measure unmarked capacitors... Verify capacitor tolerance 
...Measure cable capacitance...Select and match capaci- 
tors for critical circuit applications...Sample production 
components for quality assurance... Measure capacitance 
of complex series -parallel capacitor networks... Set trimmer 
capacitors to specific amounts of capacity...Check capaci- 
tance in switches and other components. 

ilP4KPRfCISION DYNASCAN 
CORPORATION 

6460 W. Cortland Street Chicago, IL 60635.312/889-9087 
In Canada. Atlas Electronics Ontario 
International Sales: Empire Exporters, Inc. 270 Newtown Road. Plainview, L.I.. N.Y. 11803 
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teria, harsh chemicals, solvents and 
moisture. Kole states they are available 
in ten sizes to fit standard shelving. Free 
samples and a catalog are available. 

Sync Generator 
Circle No. 157 on Reader Inquiry Card 

Sharp Electronics Corporation, Profes- 
sional Products Department has intro- 
duced a sync generator system, Model 
XSG-370, which is capable of driving 
five independent cameras, according to 

the manufacturer. The XSG-370 has four 
subcarrier and four horizontal outputs, 
all independently phase adjustable. The 
horizontal outputs can be either sync or 
horizontal drive to allow the system to 

drive all kinds of cameras with external 
drive capability. 

Intercom System 
Circle No. 158 on Reader Inquiry Card 

A new Bogen intercom, the IP series 
offers several convenience and privacy 
features. Bogen describes the IP master 

stations as having the capability of lock- 
ing out eavesdroppers and interrup- 
tions, hands free answering, and a sepa- 
rate dedicated remote station. The IP 

master has a locked -station warning 
which sounds after 60 seconds, if not 
released at the end of a conversation 
and LED indicators, to indicate when the 

system is busy. The IP -11 allows up to 
11 masters in a system, and the IP -6 

allows up to six. 

Universal Scope Probe 
Circle No. 159 on Reader Inquiry Card 

VIZ has introduced a new flexible, modu- 
lar, probe system, rated to 100MHz, for 
oscilloscopes and frequency counters. 
The W6-478 probe system includes a 

direct probe with a BNC connector, a 

x10 low capacity adapter tip, a compen- 
sation module, male and female BNC 
connectors, a hook or probe element, 
ground clip assembly and isolation 
boots. To change to low capacity from 
direct, the low capacitance X10 module 
is screwed to the probe tip and the com- 
pensation module is inserted between 
the scope and the probe cable. The cost 
is $39.00, a demodulator tip is $9.00, 
and an optional BNC probe is $6.00. 

Universal Counter 
Circle No. 160 on Reader Inquiry Card 

The New Model 5314A Universal 
Counter from Hewlett-Packard has a 

range of features the manufacturer 
states are generally not found on coun- 
ters costing twice as much. It measures 
frequencies to 100 MHz, period to 400 

nanoseconds with 100 picosecond reso- 
lution, and time interval. Pulse width, 

time between events and logic timing 
can be measured to a resolution of 100 

nanoseconds. The 5314A has a seven 
digit display, and trigger levels and slope 

controls for both channels. The 5314 A's 
U.S. price is $375. Option 001 is a high 

stability temperature compensated crys- 
tal oscillator, $100, and option 002 is 

batteries for fully portable operation up 
to eight hours, $95. 

4 

OIP-speasep 
* A completely flexible 

production I.C. dispenser 
* Expandable to 40 stations 
* Safe for CMOS/MOS devices 
* Modules vary from .300" to 

.600" center spacing 
* Holds all I.C. tubes securely 

The Complete 

I.C. Handling 

System 
Little içr® 
* Fastest manual DIP inserter 

on the market 
5 models .300" to .600" center spacing 

* Only tool to work with sockets - 
aligns leads when inserting I.C.'s 
into zero force sockets 

* Safe for CMOS/MOS 
* Inserts with no stress on lead seals Free 

Catalog 

T.M. 

TECHNI-TOOL Inc. 
Apollo Road, Plymouth Meeting, PA 19462 
(215) 825-4990 Tlx. 83-4763 
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Turntable Dual Level 
Circle No. 161 on Reader Inquiry Card 

Robins Industries Corp. has introduced 
a "Dual Plane Sprit -Bubble Level" in- 
tended for leveling precision automatic 
and manual turntables. This level con- 
sists of two levels mounted at 90 de- 
grees to each other in a "T" shaped 
housing allowing turntables to be easily 
leveled. The Robins Dual Spirit Turnta- 
ble level has a suggested list price of 
$4.25. 

NEW TUNERS 
NOT universal or customized. NOT seconds, 
culls, dogs, or oddballs. Only $29.95 for ANY 
new tuner. Over 5,000 in stock including Philco 
TT 192. 

CALL TOLL FREE 1-800-433-7124 

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

Circle No. 125 on Reader Inquiry Card 

Digital Multitester 
Circle No. 162 on Reader Inquiry Card 

Universal Enterprises' DM100 digital 
multimeter offers, according to the man- 
ufacturer's specifications, excellent ac- 
curacy at a modest cost. The stated 
accuracies range from .1% on the low- 

est range of dc voltage and resistance 
functions to 1% on the highest ac range. 
It features ranges to 200ma ac and dc, 
1000v ac and dc and 2000K ohms. 
Accessories available are tilt stand car - 

tying case, ac adapter/charger, nickel 
cadmium batteries, test leads, probes, 
adapters and connectors. The price is 

$99.95. 

41/2 Digit Multimeter 
Circle No. 163 on Reader Inquiry Card 

The Ballantine model 3036A is a 41/2 

digit, five -function multimeter from Bal- 
latine Laboratories priced at $345. The 
unit features a crest factor of 5 at full 
scale (19,999 counts) and 10 at half 
scale. Resolution is 10 uV on the 200 mV 
AC and DC ranges and 10 nanoam- 
peres and 10 milliohms on the lowest 
current and resistance ranges. The 3036A 
provides full EMI shielding and features 
basic accuracy of ±0.05% for one year 
without recalibration. It may be powered 
by external 9-14 VDC sources. 

^-... +18.8881 e, 
ti t ìI 1t XXIII 

s - 

VIZ 

Built to last 
Our new 31/2 -digit LED autopolarity digital VoltOhmyst® is quality - 
constructed for long, hard service. 

Fast and accurate measurement of ac and 
dc volts, current, and resistance. 
Built-in analog panel meter for peaking 
and nulling. 
Hi- or Lo -power ohms selector. 
120V/240V ac or battery operation 
with built-in charger. 
RF shielded, with rugged vinyl -clad 
case. 

WD -750A 
$267.00 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St. 
Phila. PA 19144 

A6645 

Formerly 

Instruments 

Circle No. 127 on Reader Inquiry Card 
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Protected Substitution Box 
Circle No. 164 on Reader Inquiry Card 

A surge protector circuit is a feature of 
B&K Precision's new substitution box, 
Model 2910. Problems eliminated are 
shock hazards, accidental discharges, 
and the temporary healing of defective 
electrolytic capacitors (during substitu- 
tion testing). A resistor is automatically 
put in series with the substitute 
capacitor. A lockable switch is moved to 
the substitute position when the 
capacitor is fully charged. After substitiu- 
tion the switch is moved to the discharge 
position for safe discharge. The 2910 
features 24 substitution resistors from 
10 ohms to 6.8 megohms and 12 
capacitors from .0001 mfd to 1000 mfd. 
and it is priced at $50.00. 

Miniature DMM 
Circle No. 165 on Reader Inquiry Card 

Heuer has introduced, reportedly, the 
world's smallest digital multimeter. The 
Model 2000 features modern micro- 
miniaturisation techniques, remote con- 
trol on the probe, LCD display, and four 
ranges each of voltage and current (ac/ 
dc), and resistance. It weighs less than 3 

ounces including probes and batteries 
and sells for $450.00. 

Super -compact DMM 
Circle No. 166 on Reader Inquiry Card 

Triplett Corporation has just introduced 
a new super -compact digital VOM with 
auto -zeroing, auto -polarity, auto -low 
battery and auto-overrange indicator 
features. The 31/2 digit, 1/2 in., LCD dis- 
play provides three readings per sec- 
ond; overrange blanks the display ex- 

cept for the 1/2 digit. Ranges of the Model 
3400 are 200 my to 500 v ac and dc in 5 

ranges, 2 to 2000 ma ac and dc current 
in 4 ranges and 200 ohms to 20 Meg - 

ohms in 6 ranges. The ohmmeter fea- 
tures high and low power ohms ranges 
for semi -conductor circuit resistance 
measurements. The Model 3400's price 
is $140 with test probes, battery, in- 
struction book and 1 year warranty. 

Sweepable Function 
Generator 
Circle No. 167 on Reader Inquiry Card 

Continental Specialties Corporation 
has added a sweepable function gen- 
erator to its line of inexpensive trouble- 
shooting and design instruments. The 
Model 2001, according to the manufac- 
turer, offers sine, triangle, square and 
TTL square waves from 1 Hz to 100kHz 
in 5 ranges, tuned with a vernier dial with 
±5%of setting, accuracy. High level out- 
put is .1 to 10Vp-p into an open circuit 
.05 to 5vp-p into 600 ohms. Low level 
output is .5 to 50mV into a 600 ohm load. 
Amplitude is reportedly constant ±0.5 
dB over the entire range. The sinusoidal 
waveforms offer less than 2% distortion; 
the triangular waveform has less than 
1% linearity error and the square wave 
form has rise and fall times of less than 
100 nanoseconds according to spec- 
ifications. The price of the 2001 is 
$124.95. ETD 

TUNER SERVICE 
All overhauls guaranteed two full years. 

Give us a try - you'll like the 
way we do business. 

Call TOLL FREE 800-433-7124 
In Texas call 817-834-8201 
TEXAS TUNER SERVICE 

4210 N.E. 28th St.. Ft. Worth. TX 76117 

Complete Line of 
Replacement Parts for 

CB - STEREO - TV 

M«M 120-,75 

Adapts PL -259 
tor u« with 
210541U 

1.9 oh 2s / 
to«on 22 

Model 
UG-176/U 
Adaptor for 
50-59/u 
Cable 

1.9 Oh 
10-« Oly 

i 
Mddd F 

RCA Shielded Plug 

-0 ON 

10-92 Oh 27 

Mme.. r,.« 

Standard Stereo Phone Plug 
with '': phone plug, sore, terminal 

1.4 Oh 45 

10 Oty 

neon F 

I. Miniature 3.5mm Plug 

, Oh 25 

t099Oly .22 

PL -259 for RGSU Cable 

1.2 Oh 33 
10-99 Pty. 45 

4 Pin Mi; Connector 

-.0 .0 to.On49 

3 Pin Min Connector 

Soh 20 

10-94 Pty 1.10 

Adapt. PL -259 to Motorola plug 
or RCA type phon. lack. 

.Oh 90 

tog. oh M 

Model FS -167 
3-C«epFlo. 

Phone writ r, 
1-9Ñn.45 

oty 

UHF/VHF Splitter With 
Matching Tranatormer 

Separale F -59t 
and ring included 

Node. soM2 
UHF 

UHF VHF Fu 

1,9 on 
10 Oh 

1-9 Oty 

t099 01y 'MJ 

1.0081 FS -72 

Heavy Duly Clip Lead. 
Two earn of 5 different cobs 
22" long lip to 0P 

109b 
, ob. 

Matching Transformer 
75-300 ohm 

VHF/UHF/FM 
75-X6 ohm match.. unit 

Inout woe,. "2" b« Mine 200 ohm 

Mtn Wed output. F«1 . 
Wee. ter. M«kmp w/. w«I mach 

,-. or,. .M +or OW 35 

00191 Lead Capacitors 

SO UFO a 450 eat. 

9 

n 10«r 
100 MAD a 40 .011e 

toÑn 
m, 

1 30 

1 20 

125 

2W 

SW 

Emitter Resistors 
0.5 ohm 

9 On 
,OM Oh 

f Oh 
0 -ff ó 
a h 

1dM oty 

20 

; 
2. 
24 

Focus Rectifier 

aIOV 6.5 KV 

.9 Mr .M -9 Ob.3.99 
10 -«Oh 70 1099Oty 90 

Lighter Plug 

1.9 Ob. 70 

10-99 Oty. ea 

Fuse 

Model . 

FN -1 

Fuse holder With 111" Wire for .11 

etendard '/:' fuses. W/2 amp to«. 

1.9 Oty. .45 

t0-99 Oty. .40 

be«. Can be 

used on panele 

up to 5,161hick 
Has bayonet knob. No screw driver 
resumed 

9 ON 
,099 Oly 

Fuse Holder 
Model FS -50 

i, 

35 

3AG Fuses IA.2A.3A.4A.5A.6A 

.NM 

me 
1-9 Oty 
'0-99 Oly 

43; 
13 

IMMEDIATE DELIVERY WITHIN 48 HOURS 

Minimum order 510.00 Add $1.00 postage 
Quantity discount prices Mlgr. inquiries Welcome 

Ask For Our Complete Price List 

FUJI - SVEA ENTERPRISE 
a Division of Fuji-Svea Incorporated 

P.O. Box 40325 Cincinnati, Ohio 45240 

TOLL FREE Nationwide 800/543-1607 
TELEPHONE Ohio 800/582-1630 

Hours Mon -Fri 10-7: Sat 11-5 
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1 V2 
3A3C 
3CU3 
3GK5 
4EH7 
5057 
6A WS 
6BA11 
6BK4 
6BL8 

NATION-WIDE 
TUBE & TRANSISTOR CO. 

Nationwide Has the Lowest 
Dealer Prices for Receiving 

Tubes in the Whole Free World! 

9 Any 
Tube 

on This 
List 

$89 per 100 Any Assortment 

Boxed! Branded! Guaranteed 1 Yr. 
1G3 6BC6 6H Z6 

6CG3 6JB5 

6DN3 
6DQ6 
6E A8 
6BJ7 
6GF7 
6GM6 
6H05 

6JC6 
6JE8 
6JS6 
6LB6 
6LF6 
6L M8 
6L N8 

6LU8 
6M D8 
8BA11 
8LT8 
11 BM8 
11E168 
120Q6 
12HG7 
15KY8 
17B F11 

17JZ8 
17CT3 
17JN6 
21 HB5 
23Z9 
24LQ6 
31JS6 
33GY7 
38HE7 
42EC4 

SPECIAL PRICE! 
69e - 6GH8A 

$65 per 100 

BELOW TYPES ARE PRICED FOR QUICK 
SALE! Buy Any Type Listed Below for 

45c Each 
$39 per 100 Any Assortment 

1003 GALS 6EM7 6JM6 6X8 
1R5 6A U6 6FQ7 6S4 12SK7 
3BZ6 6E07 6GJ7 6SN7 17AX4 
4EJ7 6CB6 6HF5 6U10 17JB6 
5U4 6CL8 6HS8 6W4 25E106 
6AC7 

We Have 100,000 Individually Packaged 
Factory Marked Semi -Conductors for Sale 
GE - HEP - RAYTHEON - RCA, etc. 

Order by Kit Number 
Kit No. 1, 25 assorted diodes 6.95 Kit No. 2, 25 assorted zeners 8.95 Kit No. 3, 25 assorted AF and 11F 

power transistors 9.95 Nit No. 4, 25 assorted high powered 
transistors 11.95 Kit No. 5, 25 assorted IC's 14.95 

TERMS: No minimum order! Send $1 for han- dling orders under $9. COD's welcome with 
25 deposit! Canadian and foreign send ap- proxitnate postage! All U.S. orders sent CI's, FOB Union, S.J. 

Tubes are new, used or seconds! 
Send for your FREE giant 1979 tube and transistor Iist! 

NATION-WIDE 
TUBE & TRANSISTOR CO. 

1275 Stuyvesant Ave., Union, N.J. 07083 
Tel. 1201) 688-1414 Dept. ET -1 

Circle No. 132 on Reader Inquiry Card 

The Good 
Neighbor 
is you. 

Red Cross. 

Belong. 
A Pudic Service of This Magazine & The Advertising Council 

RADIO 
continued from page 22 

these transistors can be checked 
directly in the circuit for open conditions. 
Remove the collector lead when making 
in -circuit leakage tests. 

Before removing any FM transistor, 
check to see how long the terminal leads 
are and how the transistor is laying in the 
circuit. Exact installation of the new 
transistor is very critical in FM circuits. 
Test the new transistor before soldering 
into the circuit. It's much easier to do it 

before than after. Double check for small 
metal beads on the transistor terminals 
to help eliminate microphonic tuning 
conditions. You may have to touch up 
the FM alignment after replacing an FM 
transistor. 

Step 10/The dial cord 
A broken dial cord can be a real dog at 
times. Generally, the dial cord will either 
break at the selector knob shaft or at 
either end. Sometimes, the dial cord will 
remain intact, but slip off one of the small 
pulleys. Dial cord slippage will occur at 
the selector pulley shaft. A worn or 
ragged dial cord should be replaced 
before it breaks in two. 

If the cord is broken find a dial cord 

AC TUNER SUB 
COMBO $24.95 

This is a wired and tested combination VHF/ 

UHF tuner sub unit that has its own AC power 
supply and works equally well on color or 
b/w...tube or transistor sets...The VHF tunes 
channels 2 thru 13...The UHF is a detent (the 
kind that clicks for each channel) and tunes 14 

thru 83. 
It would be very easy to put in a letter file box 

from the dime store or any other case. It comes 
with instructions and is transformer powered for 
isolation safety...The knobs can be scrounged 
from an old TV. 

Really fellows...This unit is not a toy...lt 
works and works well...lt will make you 
money...If you are not completely satisfied, re- 
turn within 10 days for full refund. 

The supply is limited and when these are 
gone...there will be no more, so order today. 
Simply say "Send me the tuner sub com- 
bo"...All orders will be shipped the same day 
received. 

Send $24.95 plus $1.00 shipping or we 
will ship COD. 

MASTER CHARGE & VISA ACCEPTED 
CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SERVICE 
4210 N.E. 28th St., Fort Worth, TX 76117 

Phone: (817) 834-8201 

Circle No. 126 on Reader Inquiry Card 

QUICK CHARGE IRON - 
QUICK CHANGE TIPS 
IS( TIP®Quick Charge Cordless 
Soldering Iron recharges in 
3-4V2 hours. Uses any of 
Wahl's 16 snap -in tips. 
Low voltage, battery powered, 
ground free isolated tip design. 

=7571 - BEVELED TIP =2 

=7579-BEVELED TIP .3 

rll- 
=7592 - BEVELED TIP 5 

=7583 BEVELED TIP .6 fl191 
.7566 - MICRO SOLDERING TIP tlI 
.7535-REGULAR TIP .5 

=7506 - HEAVY DUTY TIP =6 I. 
.7541 - CIRCUIT BREAKER TIP 

tlIt 
=7573-TINNING TIP =5 

rOW= 
=7569-"V" TIP =5 

_-Ilitt.. 
=7572 --BLUNT TIP =5 rlm 
=7577-CHISEL TIP =5 

fl-9e)P 
=7515-FINE TIP --Y 

=7596 - KNIFE TIP 

-r-11011 

rt 

I I 

=7556 
TUNER 
EXTENSION TIP 

=7570-CONCAVE CENTERING TIP .S 

WAHL CLIPPER CORPORATION 
ORIGINATORS OF PRACTICAL CORDLESS SOLDERING. 

Sterling, Illinois 61081 (815) 625-6525 
"Manufacturing Excellence ,Since 1919- 
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layout or a dial stringing schematic. 
When a diagram is not readily available, 
draw a simple dial cord layout the way 
the cord is found laying. Choose a dial 

cord of the same diameter as the original 

one. Most dial cords come in either 
heavy, medium, or light weight. 

Step 11/No repair 
Because of the value of the average 
small radio, and the price the customer 
will pay for a repair, and the fact that 

often they are taken in on 
speculation -no repair, no charge -the 
secret of making a profit repairing them 
is to set a rate that will pay even if it 

means turning some away, and then 
severely limiting the time spent on any 
radio to that necessary go through a 

procedure such as that previously 
outlined. Examine the unit carefully; the 
mechanical work involved in repair may 
be more time consuming than warranted 
by the radio's value. If at any point the 

particular radio you are working on 
promises to require an unusual amount 
of time, discard it. Like money, do not 

throw good time after bad; you are not 

likely to be paid for it. Speed and 
knowing when not to repair are the 
ingredients of successful small radio 
repair. ETD 

COMPUTER 
continued from page 19 

are acquiring systems at prices ranging 
from $100 to $10,000 and playing (read: 
learning) with them at home. If, as we 
pointed out in the August issue, 
computers are to become a key element 
in your future work, it might be good to 

dig in and get a true intuitive feel for 
them. No course in the world, no series 
of articles (no matter how 
comprehensive) can hope to equal the 

depth of understanding you can obtain 
by staying up all night obsessed with 
getting your computerized burglar alarm 
or checkers game to work. Really! 

Step one: Visit your local computer 
store, buy and subscribe to some 
magazines like Kilobaud and Byte, seek 
out a nearby computer club, and start 
thinking about what you might do with a 

computer at home. If you do, by the 
time microprocessors start showing up 

on your bench, they'll be welcome. 

SONY 
continued from page 26 

have had original semiconductor 
devices replaced with those of other 
manufacturers and that invariably this 
caused the problem, masked the 

original problem or degraded 
performance. They state that many of 

their semiconductors were designed for 
specific circuits making it very difficult to 

substitute adequately. Use Sony 
authorized transistors to avoid trouble. 
Sony has prepared a semiconductor 
replacement guide, now in its fifth 

edition, to help the technician select 
replacements. 

The X2 and Y2 chassis are quite 
accessible once the back is off the set. 
The circuit board is mounted on slides 
and can be released by pressing two 

plastic tabs. It can be withdrawn and 
turned 90° for access for even easier 
service. The board is marked with 
component designations and test points 
on both sides and circuit areas are 
blocked off and labeled. 

Shields on the IF and chroma sections 
snap off instead of soldering,eliminating 
a three minute nuisance job. ET/D 

TEST INSTRUMENT 
continued from page 36 

runs when insufficient signal (40hz-2Mhz) is 

present or when the selected level is outside 
the range of the input signal. 
Source: Internal CH1 or CH2 or external 
Slope: + or - 
Coupling: dc, ac on TV (active sync separator 
with line, frame selected by TB switch 
between 50 and 100µsec/cm). 
Sensitivity: Internal, 2mm to 2Mhz, 1cm at 
15Mhz External, ..5V to 2Mhz, 2.5V at 

15Mhz. External input impedance 
10kohm/10pfd, approx. 

SUPPLY 
100v, 120v, 220v and 240v 110% 45 to 
440hz, approx. 40VA. Operating 
Temperature 0 to +50C (+15 to 35°C for full 
accuracy). 

DIMENSIONS WEIGHT 
140 x 305 x 460mm. 6Kg approx. ET/D 

Fig. 2 The main circuit board presents a 

clean uncluttered appearance. 

CHECK OUR LOW PRICES! 
Original Japanese Transistors 

FET, IC, Diodes 

(See Partial List Below) 

Ask About Our 
Quantity Discounts 

254 102 30 2SC 1014 70 HA 13394 3.00 

254 234 59 25C 1019 80 HA 1366 2.90 

254 473 .59 2SC 1030C 2.40 HA 1366W 190 

254 484 1.95 2SC 1081 96 HA 1366198 2.96 

aso 495 40 2SC 1079 3.96 LA 4031P 2.25 

254 497 1 30 2SC 1096 .80 12 40329 2.25 

25A 509 40 2SC 1096 70 LA 4400 2.40 

2SA 561 .40 2SC 1111 290 LA 44003 2.so 

2. 582 25C 1124 1.00 LA 4420 250 
25A 5844 30 25C 11728 3.95 M51513L 2.50 

2. 634 50 25C 1173 60 STK 011 1.10 

254 843 15 2SC 1226 60 STK 013 9.e6 

2. 673 45 25C 12264 80 STK 015 1.96 

25A 678 .45 2SC 1239 2.90 STK 435 5.60 

25A 682 1.00 25C 1306 1.60 TA 7045M 250 
252 683 .10 25C 1307 2.40 TA 7060P 

254 6.4 .45 2SC 131. 45 TA 70619 120 
254 695 .59 25C 1383 40 TA 70629 1.40 

254 6994 .70 25C 1384 45 TA 70899 2.50 
254 706 1.10 25C 1419 TA 7202P 2.96 
254 719 AO 2SC 1675 30 TA 7203P 290 
254 170 .40 2. 1676 1.40 TA 7204P 2.50 

254 733 30 2. 1726 96 TA 7205P 2.00 
2SA 747 490 2SC 1730 59 TA 73109 1 60 

254 eta 25C 1760 96 TBA 819SH 140 
25A 841 30 25C 1816 1.95 TC 5090P 5.80 

2SC 1854 70 TC 5081P 3 40 

258 2SC 1909 
2SC 1909 

40 
225 

TC 50639 
URIC 002 

3.90 
4.90 

25B 22 
25B . 40 

30 

2SC 1945 
2SC 1957 

5.60 
BO 

URIC 004 
URIC 005 

4.96 
4.90 

258 75 25C 1970 2..0 UPC 20C 2.80 

2. 125 30 2SC 1978 960 UPC 563 2.40 

2SB 186 30 2SC 2028 .70 UPC 575C2 1.80 

258 324 40 25C 2029 2.00 UPC 576 240 
2511 337 96 25C 2076 .70 UPC 5º2142 96 

25B 405 48 25C 2091 1.20 UPC 1001 2.40 

258 407 1.00 25C 2092 2.25 UPC 1008C 490 

256 434 100 2SC 2166 1.80 UPC 10209 2.40 

259 435 
2SB 463 

1.20 
1.20 

UPC 10259 
UPC 1154 

2.40 
2.50 

2SB 473 100 2SC UPC 1155 250 
tse 474 90 25D 72 20 UPC 1156 2.40 

258 492 80 25D 234 .o UPC 14305 340 
25B 507 1.96 2SD 235 80 UPO 861 9.50 

2ss salo 90 2SD 261 45 UPD 657 9.50 

tse 595 1.50 25D 287 2.90 u9D esa 1.00 

aSB 596 1.50 250 313 80 PLL 014 460 
250 315 
25D 325 

80 

80 

PLL 02A 
PLL 034 

590 
8e0 2SC 

25C 281 t0 
2SD 427 
25D 525 

2.25 
1.20 DIODES 

25C 372 
2SC 373 

30 
30 

25D 526 80 
15 84 60 

FET 25C 3e0 30 15 332 
ó a5C 394 

25C 454 
30 
30 

1S 953 
1S 1007 45 2SK 195E 60 

a5C 495 60 25K 23 96 15 1209 15 

25C 509 45 250 30 50 IS 1211 45 
25C 5154 1.00 25K 33 15 1555 25 
25C 517 3.00 2. 55 80 1S196e 25 
25C 535 40 358 220 1.80 15 1.85 20 
2SC 6344 45 354E 39 1.20 IS 2076 25 

25C 696 230 350 40 1.20 IS 20e3 .45 

2SC 710 35K 41 1.60 IS 2173 20 

25C 111 30 350 45 1.60 114 34 15 

25C 730 
2SC 132 

3.30 35Kó 
355 49 

3.96 
1.60 

IN 60 
100 1 

]SC 735 .30 100 10 

25C 756 2.00 0095 
25C 7564 
2SC 7.1 

100 
2.40 AN 2110 1.90 

25C 734 AN 239 4.90 

2SC 799 2.50 AN 247 3.00 WZ 071 

2SC 82e .30 AN 274 1.95 WI 075 .25 

25C 639 .40 AN 31i 3.40 WZ MO 25 

2SC 867 370 AN 315 2.25 WZ 120 25 

25C 8674 3.70 BA 511A 2.25 W2 192 25 
2. 897 2.50 BA 521 2.40 

MiSC 25C 930 20 HA 1151 1.95 

2SC 965 
2SC 98.3 

30 
.70 

HA 1156 
HA 130619 

2.90 

2.50 50 613 5.95 

2SC 9. I.30 HA 1322 3.00 781435 110 
2SC 100081 45 HA 1339 2.00 MPS U31 1'.90 

IMMEDIATE SHIPMENT WITHIN 48 HOURS 

Minimum order 55.00 Add 51.00 postage 

Quantity discount prices - MIg. inquiries Welcome 

Ask For Our Complete Price List 

FUJI - SVEA ENTERPRISE 
a Division of Fuii-Svea Incorporated 

P.O. Box 40325 Cincinnati, Ohio 45240 

TOLL FREE Nationwide 800/543-1607 
TELEPHONE. Ohio 800/582-1630 

Hours: Mon. -Fri. 14-7; Sat. 11-5 
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CLASSI VIED 
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 $50 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 

New -revolutionary new type of antenna cen- 
ter connector for use with all types of wire 
antennas. No more splitting of coat. For more 
info & free brochure, write: H & S products, 
1706 Magnolia St., Gardendale, AL 35071. 

FOR SALE: COLOR PICTURE TUBE RE- 
BUILDING EQUIPMENT SEMI/AUTO- 
MATIC ELECTRONICALLY CONTROLLED 
PROCESS. Call or write Atoll Television, 
6425 Irving Park, Chicago, IL 60634 Phone 
312-545-6667. 2/79 

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. 2/79 

THERE'S NO NEED TO BUY ORIGINAL 
JAPANESE TRANSISTORS WHEN OUR 
REPLACEMENTS WILL DO THE JOB of 
many original types. Phyltron's LX123A re- 
placed 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 

TELEPHONES UNLIMITED, equipment, 
supplies, all types, regular, decorator, keyed, 
modular. Box 1147T, San Diego, California 
92112. 4/79 

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

For sale, TV/Stereo service shop. Up to date 
equipment, parts, library, van. Magnavox, 
RCA, Zenith modules, office furniture & much 
more. Most items under 4 years old. Au- 
thorized Magnavox Service Center. Net in- 
come over $20,000 per year, sell for $20,000 
cash. Ace TV & Electronics, 4018 Lillian Dr., 
Concord CA 94521. 

Sencore CB -42. CB Analyzer. Cost $1095, 
sell for $695 including shipping. Retiring. 
Brand new, never unpacked. Complete with 
cables, instructions, everything. Call Bob 
303-366-3980 after 6 p.m. MST. Please no 
collect calls. 1056 Fraser, Aurora, CO. 
80011. 

GENUINE SONY SEMICONDUCTORS - 
CHECK THESE PRICES!! 
EG. 1-9/ 10-24-SG613-8.50/7.30-SID 
30-15 2.60/2.30, -2SC867A 5.10/4.90- 
2SC1114 5.50/4.80-2SC1358 6.50/5.70, 
-2SC1124 1.50/1.30-2SC634A 0.45/0.41. 
Contact us for complete list of Japanese 
semiconductors and pricing information. 
Bescor, 547 S. Broadway, Hickville, NY 
11801 (516) 822-3988 

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 
130-ET10, Paradise, CA 95969. 

TUBES -Receiving, Industrial and Semi- 
conductors, factory boxed. Free price list. 
Low, low prices. TRANSLETERONIC INC. 
1365 -39th Street, Brooklyn, N.Y. 11218E 
800-221-5802, 212-633-280C. 4/79 

PICTURE TUBE MACHINE 
We buy and sell NEW 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 

4069-71 N. Elstone Ave., Chicago, IL 60618 
Phone: 312-583-6565 

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

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. T/F 

P.A.100W amps, mono, rack mount, optional 
70V line transformer from $125.00 new, 
stereo refurbished Phillips SC102 $80.00 test 
equipment for sale H.P., techtronix, B & K, 
etc. Send for list Lee Marpet 2106 East 65th 
Street, Brooklyn, NY 11234, eves 212-531- 
7296. 

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

Textronix Scope 531, three plug ins, types 
53/54C, B & K, scope cart, two probes, price 
$600.00. Owen Burklow, 7922 E. Loma Land 
Dr., Scottsdale, AZ 85257. 

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, 516-549-3925 TF 

Convert Transistor radio into hearing aid. 
Speaker becomes mike. Plans $2.00. Ross 
Electronic, 6206 N. Fransico, Chicago, IL 
60659. 

SONY -PANASONIC -RCA -ZENITH -EXACT 
REPLACEMENT PARTS -LARGE INVEN- 
TORIES -SEND PART OR MODEL NUM- 
BERS -WILL UPS COD -GREEN TELE 
RADIO DISTRIBUTORS, 172 SUNRISE 
HIGHWAY, ROCKVILLE CENTRE, N.Y. 
11570 5/79 

BUSINESS OPPORTUNITIES 

BROADCAST STATION. Start your own, any 
type! Unique Cable FM station requires no 
investment/experience. Receive free tapes, 
records. Learn how. Free details. "Broadcast- 
ing," Box 130-ET10, Paradise, CA 95969. 

TF 

RCA Sales and Service for sale in Rolla, MO. 
1977 Gross $102,243.63. Asking Price 
$27,000. Call 314-341-2510 between 9 and 5 
or write S.E.S. Electronics, 620 Pine, Rolla, 
MO 65401. 2/79 

T.V. Sales and services. Sacrifice. Must re- 
tire. Well equipped and stocked, reasonable 
rent. Est. 18 years. $18,500.00 walk out. 
1-305-723-6161. Melbourne, Florida. 2/79 

TV TECHNICIANS AND DEALERS, "IN- 
CREASE YOUR INCOME" thousands of dol- 
lars yearly! "Rent -Lease -Sell TV's." Easy to 
start or add to your present operation. 
"Guaranteed complete basic plan and starter 
kit," $15.00, or stamped envelope will get you 
free details. Perry's TV Leasing Systems, 
Box 1407, Santa Maria, Calif. 93456. 

TV Business Located in Hompton, Va. 
$18,000 including Trucks & Inventory. Estab- 
lished 5 years. Great Potential. Call Alexon- 
der Realty, 34 West Queens Way, Hompton, 
Va. 23669. (804) 723-1303. 2/79 

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. 9/78 

Television, stereo dealers -Increase gross 
income $50,000 without increasing over- 
head. No additional investment or personnel 
required. Free details. Carank EA Box 7696, 
Naples, FL 33941. 1/79 

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. 
WIRTE FOR FREE LITERATURE. ELEC- 
TRONIC DEVELOPMENT LAB., BOX 1535 
(B), PINELLAS PARK, FLA., 33565. TF 

Television Service -Est. 25 yrs-High net - 
property with store and rented apartment, 78 
van, equipment and inventory all included. 
Must sell $65,000. Henson's T.V. 2312 New - 
bridge Rd. Bellmore Long Island, New York 
11710 (516) 735-7818. 

46 / ET/D - January 1979 



MOVING TO FLORIDA? TV SERVICE AND 
RENTAL BUSINESS FOR SALE ON 
FLORIDA'S WEST COAST. DOING $40,000 
- $50,000 PER YEAR. ALL REASONABLE 
OFFERS CONSIDERED, ALSO BUILDING 
AVAILABLE. CONTACT: MR. SOTHERN, 
1-813-535-2026 AFTER 7 PM OR WRITE: 
1834 SUNRISE BLVD., CLEARWATER, 
FLORIDA 33520 TF 

T.V. Radio Service Co. So. Calif. High Des- 
ert. Fastest growing area in Calif. Over 
$75,000.00 gross. Prime location in busy 
shopping center. Well established with 
accounts. Contact Dan Harley 714-245- 
7800. 2/79 

WANTED 

WANTED: PICTURE TUBE REBUILDING 
MACHINE, working or not. Call or write: Atoll 
Television, 6425 Irving Park, Chicago, IL 

60634. Phone 312-545-6667. Hours 1-8 
PM. 2/79 

HELP WANTED 

Earnings over $20,000 a year to top outside 
Technicians. Qualifications: 15 years experi- 
ence, absolute honesty, non-drinker, non- 
smoker. Benefits: group hospital plan, paid 
vacations, reimbursement for moving, excel- 
lent area to raise families, outdoor sports 
paradise. Send resume to American Televi- 
sion, 1032 South State, Orem, Utah 84057. 

1/79 

ELECTRONIC TECHNICIANS-AAS/Mili- 
tary; Fortune 500 company situated in scenic 
Hudson Valley -Salary open DOE -Ethan 
Allen Personnel, 500 Washington Ave., 
Kingston, New York, 12401. (914) 339-3011. 

AR Semiconductors 
'er Exact ECG Replacements 

ECG 
NO. 

DEALER 
COST 

SUGG. 
RESALE 
PRICE 

ECG DEALER 
NO. COST 

SUGG. 
RESALE ECG DEALER 
PRICE NO. COST 

SUGG. 
RESALE 
PRICE 

r 
100 1.60 161 1.60 225 4.29 5.67 

101 
.85 
.90 1.76 162 

.95 
4.40 8.40 226 1.75 2.92 

102 .87 1.58 163A 5.95 10.75 228 1.15 1.31 

102A .92 1.68 164 4.50 8.40 229 .90 1.53 

103 .99 1.84 165 7.25 13.50 230 3.40 5.11 

103A 1.09 1.90 166 .95 1.68 231 4.00 5.85 
104 .97 1.60 167 1.10 2.05 232 .59 .98 
104MP 1.94 3.20 168 1.26 2.25 233 .62 1.02 

105 2.45 4.22 169 1.84 3.05 234 .57 1.00 

106 .52 .95 170 2.75 4.95 235 3.50 6.30 
107 .68 1.35 171 1.25 2.15 236 6.25 10.40 
108 .85 1.53 172A .50 .90 237 4.60 8.10 
109 .24 .33 173BP 4.30 6.54 238 12.25 15.75 

110MP .32 .54 175 1.25 2.25 239 2.75 3.63 

112 .55 .87 176 2.21 3.94 241 1.35 2.29 

113 .35 .60 177 .50 .90 242 1.55 2.52 
114 .35 .60 178MP .54 .95 243 1.85 2.69 
116 .38 .66 179 5.01 8.88 244 2.60 3.63 
117 .35 .60 180 4.98 8.84 245 3.10 4.40 
118 1.35 2.95 181 4.15 7.50 246 3.95 4.77 
120 .55 .90 182 2.90 4.40 247 3.25 4.77 
121 1.70 3.18 183 3.25 5.00 248 4.50 6.42 
121 MP 3.40 6.36 184 1.10 1.99 249 5.65 8.38 
122 1.80 3.30 185 1.30 2.29 250 5.95 8.50 
123 .59 1.05 186A 1.30 2.29 251 5.90 8.38 
123A .70 1.32 187A 1.45 2.50 252 5.95 8.50 
124 1.20 2.30 188 1.20 2.20 253 1.45 2.06 

125 .45 .79 189 1.30 2.50 254 1.60 2.41 

126 1.02 1.85 190 1.70 3.10 261 1.50 1.95 

127 3.90 7.50 191 2.10 3.80 262 1.65 2.16 
128 .99 1.75 192 1.00 1.80 263 1.50 1.95 

129 1.10 1.85 193 1.05 1.86 264 2.25 2.93 
130 1.95 3.80 194 .55 1.05 274 2.40 2.80 

130MP 3.80 7.60 195A 2.40 3.95 280 4.20 6.30 

131 1.75 2.84 196 1.65 2.70 281 5.40 8.20 
131 MP 3.50 5.68 197 1.60 2.52 282 4.50 6.45 
132 .88 1.60 198 1.58 2.65 283 6.75 9.40 
133 1.00 1.80 199 .46 .81 284 6.70 10.10 

152 1.20 2.20 210 1.15 1.99 285 7.30 10.95 

153 1.30 2.50 211 1.35 2.29 286 6.70 8.20 
154 1.85 3.30 218 3.10 5.25 287 .60 .86 

155 1.95 3.42 219 3.25 6.49 288 .65 .93 

156 .70 1.30 220 1.40 2.50 289MP 1.70 2.20 

157 1.10 2.15 221 1.50 2.68 290 .99 1.26 

158 .99 1.86 222 1.80 2.90 291 1.70 2.49 

159 .89 1.53 , 223 2.75 3.78 292 1.95 2.82 

160 1.34 2.16 224 4.50 8.10 500A 10.50 18.00 

2 Year Unconditional Warranty Same Day Shipping No Minimum Order Prepaid 

or C.O.D. Accepted 'Orders over $25.00 shipped free, under $25.00, add $1.00 UPS 

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

ELECTRONICS/AVIONICS EMPLOYMENT 
OPPORTUNITIES. Report on jobs now open. 

Details FREE. Aviation Employment Informa- 
tion Service, Box 240Y, Northport, New York 
11768. 8/79 

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

1. Number of insertions: (circle) 1 2 3 6 12 

2. Start with (month) issue (Copy must be in by 1st of month preceding) 

3. Amount enclosed: $ 

PAYMENT MUST ACCOMPANY ORDER. WE'LL BILL RATED FIRMS 

NAME COMPANY 

STREET 

CITY STATE ZIP 

MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, 1 EAST FIRST 

STREET, DULUTH, MN. 55802. 

RATES: 40 cents per word(minimum charge, $10). Bold face words or words in all capital letters 

I charged at 50 cents per word. Boxed or display ads charged at $50 per column inch (one inch 

I minimum). For ads using blind box number, add $5 to total cost of ad. 
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Everything 
for the 

service pro 

-YOURS FREE. 
32 -pages of test instruments-from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive products. Kits and assembled. 
EICO quality. EICO value. For FREE 
catalog, check reader service card or 
send 75f for first class mail. 

EICO 108 New South Road 
Hicksville, N.Y. 11801 

Circle No. 111 on Reader Inquiry Card 

DIGITAL MULTIMETER M - 1200 

$69.95 Kit $89.95 Assembled 

Comparable value $189.00 
10 Day Money Back Guarantee 

3-1/2 digits .56" high for easy reading 
High accuracy, 1/2% typical 
10 megohm input impedance 
Input overload protection to 1000V 
Auto zeroing, automatic polarity 
Overrange indication 
Low ohms, .01 ohm resolution 
AC line operation. Battery optional 
Measure resistor or diode in circuit 

SPECIFICATIONS 
DC volts Range 200MV, 2V 
20V, 200V, 1000V. Resolution .1 MV 
DC Current Range 2MA, 20MA 
200MA, 2 amps. Resolution 1 microamp 
AC volts Range 200MV, 2V 
20V, 200V, 1000V. Resolution .1 MV 
AC Current Range 2MA, 20MA 
200MA, 2 amps. Resolution 1 microamp 
Resistance Range 20, 200, 2k 
200k, 2 meg, 20 meg. Resolution .01 ohm 

Send check to: 

ELENCO ELECTRONICS, INC. 
1936 Raymond Drive 

Northbrook, Illinois 60062 

C.O.D. add $2.50 Battery optional add $10.00 

READER SERVICE INDEX 

ADVERTISER'S INDEX 

107 B & K Div. of Dynascan Corp. ...40 

108 Channel Master 5 

109 The Cooper Group 31 

110 Devco 19 

111 Eico Electronic Instruments Co. 48 

114 Electronic Book Club 27 

112 Elenco Electronics, Inc. 48 

113 Enterprise Development Corp. 48 

115 Fordham Radio Supply Co., Inc. 39 

Fuji-Svea Enterprise 43, 45 

GTE Sylvania, ECG Consumer 

Renewal 14 

116 Mallory Distributor Product Co. ...6 

117 Modular Electronics Services, 

Ltd. 17 

132 Nation Wide 44 

118 National Camera 31 

119 New -Tone Electronics 10 

120 Non -Linear Systems 48 

102 PTS Electronics, Inc. Coy. 2, 1 

103 PTS Electronics, Inc. Coy. 3 

RCA Distributor/Special 

Products 8-9 

122 Sabtronics Int'l., Inc. 3 

123 Simpson Electric Co. 13 

121 Texas Tuner Service 43 

125 Texas Tuner Service 42 

126 Texas Tuner Service 44 

124 Thordarson Meissner, Inc. 4 

104 Triplett Corp. (for info) Coy. 4 

105 Triplett Corp. (for Demo) ....Cov. 4 

127 Viz Mfg. Co. 42 

128 Wahl Clipper Corp. 44 

129 Winegard Co. 34-35 

130 Zenith Radio Corp. 16 

131 Techni-Tool, Inc. 41 

This index is furnished for the readers' convenience. 

However, the publisher can not guarantee its accuracy 
due to circumstances beyond our control. 

Volksmeters for 
Sunny Days! 

Now with LCD's 
AND longer battery operation 

LM -300 3 digits $114 
LM -350 31/2 digits $144 
Features Include: 

Measures VDC, VAC, DCn1A, ACmA (four 
ranges each) and ohms (five ranges). Auto 
zero, auto polarity and overload indication. 

DC accuracy -L111-300: 1%; LM -350: 0.5%. 
Input protection. Small size: 1.9" H x 

2.7" Wx4.0"D. Optional NiCad batteries 
and charger unit available at extra coat. 

Non -Linear Systems, Inc. 
Originator of the digital voltmeter. 
Box N, Del Mar, California 92014 
Telephone (714) 755-1134 TWX 910-322-1132 

Circle No. 120 on Reader Inquiry Card 

eild'eco 

endeco 
soldering & 
desoldering 
equipment 

SOLDERING 
IRONS 

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

DESOLDERING 
IRONS 

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

SOLDERING & 
DESOLDERING 

KITS 

Everything needed 
to solder or de - 

solder or both. All 
in a handy lifetime metal 

box with hasp. 

See your distributor or write.. . 

Enterprise Development Corp. 
5127 E. 65th St Indianapolis IN 46220 

PHONE (317) 251-1231 

Circle No. 112 on Reader Inquiry Card 
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NOTE: 
1. All capacitance values are in pF±20% 50V unless otherwise indicated. 
2. Tolerance of all capacitance values indicated in (K) is ±10% and 

indicated in (J) is ±5%. 
3. Mylar film capacitors are marked MY, Polypropylene film capacitors 

are marked P.P and Tantalum solid electrolyte capacitors are marked (Al). 
4. All resistance values are in ohm ±5% %W unless otherwise indicated. 
5. Composition resistors are marked (GF), Cemented resistors are marked 

(CW), and Oxide metal film resistors are marked (RSP). 
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6. The number inside. ( ) of resistors is indicating wattage. 
7. Wave forms are taken with controls set for a normal Picture. 
8. DC voltages are measured from point indicated to ground with Digital 

Volt Meter under line voltage 120V no signal condition. 
9. This curcuit diagram is subject to change without notice. 

10. ® Safety Related Parts *: X Ray Radiation Related Parts 
For replacement Purposes, these Parts use only the types shown 
in the Parts List. 
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(5000 56 

11.8 
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C419 
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R 20 C.512 

TR 504 275v f 
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68K 56K 2SA 743A 

0501 

5521 

I(K) Liep_e) go2r2©.2v9)9, 
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33(1/41 
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in 
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- \ -1 H. 1 
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(D 6014z 
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li!' C 
L101 
L102 
L103 o. .o 

o. 
L109 
L153 

o .o L201 
L604 
T101 
7103 

- ÿ 
/-BLßr\, 

T151 
7201 

1 
BOTTOM VIEW 

294564 
2545644 
254719 
254879 
2SC828 
2SC828A 
2SC829 
2SC1215 
2SC1317 
2SC1318 a,}ua '^ï' 25C1360 
2SC1383 

^L9 2SC1384 
2SC1473 

BOTTOM VIEW 
25C1509 
25C1573 
25C1684 
2SC1685 
2SC1686 
2SC1687 
2SC1688 
2SC 1359 
2SC7778 

A 

B 

C 

E 

G 

H 

1.IVpp 
B -Y 

TNP669 I 8ZA 

ne 

ÌzóK 

2SA768F 
258512 
258547 
2SC1446 

0 
2SC 1448 
2SC1505 "KT'. 

Mv 
"' ,.1 2SC1507 

2SC1826F 
2501905 
250365 
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222 BOTTOM v0EW 

2 

MUM 25 C7819M 
2SA483 
254766 
2SC582 
2SC647 
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2SC1450 
2501989 
2501995 
250198 
250199 
2502011 

`v 2502264 
BOTTOM VIEW 250299 

250334 
250350 
250380 
250517 
2S0649 
2S0692 

..... . 2SÁ636 
2S0122 6Á r 2SC1520 
25C2258 

BOTTOM VIEW 

'SCREEN' 1514 
1.51. 

0555 
ERZ0805K821 Ziez g4M / 

ft513 C352e DFST 
IZK 2311U 

Kbrt 
0 

4tw 

It& 
1 61OKHR 

R11 i Ì L 

25C2258 
or25C1520 

or25C1819 
0352 
2SC2258 

or 2SC 1520 
or2 SC 1819M 

0351 IR. OUT7 25C2258 or 
2SCI520o 

G. OUTI 
55 

98 

K311 9561 1 

V1+ 2.2K 120 

fÓ 9010 1 0555 Ì 
2.2K I 1120 

9519 
Z: 1K 

5KB 

TOO 

G2 

181511 
KB SKB 

R. G 

OW LIGHT} 

1.1008 
R -Y 

,CT -980 ONLY) 

1.55; 
ISO 

555 
820 

95'05 
2.1 K 

I II 

_au1 
1r 

BOTTOM VIEW 

2SC562 
2SC563A 

1n Li 
BOTTOM VIEW 

2501506 
2501 506 

9i`ac 

a, 

`IY'81 BOTTOM VIEW 

25C717 

(:4 
1 

O 
Tau', úv 

BOTTOM VIEW 

250683 
250684 

IV F- 
-- ,,,,,&-,J,25C1012 

avomm. 

BOTTOM VIEW 

2545504 
25C10124 

ca.ira 

,r 

9 

BOTTOM VIEW 

258641 
258642 
298643 
250636 
250637 
280638 
250639 
2sczzo6 

E 

B 

C 

Q502 
OV 

0.3V 
10.6V 

370Vp-p 
15.75KHz 

20Vpp 
15.75KHz 

E 

B 

C 

E 

B 

C 

E 

B 

C 

0506 
15.7V 
17.2V 

OV 

0551 
OV 

OV 

118V 

0403 
19.7V 
20.1V 
44.0V 

Q501 
E 15.5V 
B 15.5V 
C 2.6V 

CONDUCTOR VIEWS 

E 

B 

C 

MAIN BOARD TNP61829ZA 

0505 
6.5V 
8.2V 

17.2V 

9508 
508- 

0305 
E 11.9V 
B 11.7V 
C 1.5V 

E 

B 

C 

0304 
5.7V 
5.3V 

055 
"93 I' 

OV 

[412 
ROO 

Q402 
E 1.2V 
B 1.8V 
C 18.8V 

E 

B 

C 

31 ,/ 
e80e- 

C63' 

-TaC2- 

25- 

D- 

0404 
19.2V 
18.8V 

OV 

IC602 
1 3.5V 9 4.0V 
2 10V 10 OV 

3 1.1V 11 6.0V 
4 1.9V 12 11.9V 
5 OV 13 11.9V 
6 5.5V 14 5.4V 
7 5.5V 15 OV 
B 5.5V 16 8.6V 

w 
0.13Vp-p 
60Hz 

080 

Y1 
--R532 

-9531- _fQ 
reos 

RI' ..> 181- 
OIC4 -A813- 

-BB14- 

20Vpp 
60Hz 

E 

B 

C 

113113:12 El D® El 
10.1V Q 

-9820-1: a 

ºò2P- -BIO<_ 
- öM - _ --6_ -"it! .F 

-! 5 

_ _ zé 

d - rIF 

FOO 
34125 

0802 
12.6V 
13.1V 
27.2V 

BI ACt 

M2 

V V 

12Vp-p 60Hz 

0252 
E 18.5V 
B 18.5V 
C 18.5V 

PANASONIC 
Color TV Chassis 
NMX-L1A 

0251 
E 1.6V 
B 2.2V 
C 18.5V 

º 52-t1 

C2 

00251 

N 61829 

IC601 
2.0V 9 OV 

2 8.5V 10 8.7V 
3 8.5V 11 8.8V 
4 8.7V 12 11.9V 
5 OV 13 0.5V 
6 8.7V 14 1.7V 
7 2.1V 15 9.3V 

IC101 
1 3.8V 8 11.1V 
2 3.8V 9 7.3V 
3 OV 10 2.0V 
4 OV 11 11.1V 
6 0.8V 12 6.1V 
8 2.6V 13 6.2V 
7 11.1V 14 5.6V 

1VHi}}II}¡Kjl} 1.0Vp-p 

'f,'I I 15.75KHz 

IC201 
1 2.0V 8 7.3V 
2 2.0V 9 3.7V 
3 OV 10 3.7V 
4 OV 11 OV 
5 11.3V 12 5.0V 
6 4.9V 12 5.7V 
7 8.0V 14 1.7V 

IC102 
1 4.0V 5 11.1V 
2 5.3V 6 11.1V 
3 5.3V 7 3.2V 
4 2.6V 8 OV 

0.9Vp-p 

L1-1144444141444441-11r1444+41/11j 1 
Q301 

E 2.1 V 

B 2.7V 
C 11.9V 

2 

3 

4 

C151 
6V 
6V 

0.75V 
11V 

5 0.75V 
6 11V 
7 OV 

8 0.7V 
9 0.7V 
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1774 
PANASONIC 
Color TV Chassis 
NMX-L1A 

JANUARY 1979 

*T/D 
COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS 

VHF TUNER TNT76OIL 

x 8 1114. 

tiK 
r 3-715 3 

p o vma sa äêll 
} 
{IOCSaOr CIO 

TRI 
25C2153 

112 

4901 

(CT -907, r r-- 
\ONLV I 

UHF 
INPUT 
3001) 

RA2100K 

LAI 411 

VHF 
300n' 
INPUT 

14 
C5 P C 

CA2 

TNP 
65015 

05 
2084 

22110' 

# 
Jtit 

2ZA 

TR71 
2SC 1215 
25C664 

äÌA 

TR2 
1 776 LP 

11CI3 C2 TR3 
zsc JP z 25C 

TNP65 1 83AB 
CT -980ì 

L_ 

L1040.53 
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RD 3 
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TNP42994. 
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1 AFT. SWI 
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IVOL.1 

R203 
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0 

AFT 
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u 

e 
Lr7" m 

,' 0 
e1 I, 
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r'- © 

L 
I s QlºTÌSTL25 1,1 A 

= I01r 

LI06 aKl 

TNP61829ZA 

V 

RI55 
2.2K 

11`01 L102 

91.IZSMN.42 i91M5Ñ: 

R119R16w 

AN RSw 

ft'11K14LI hr 

N001 
KAN 14Y [VHF. LAMPI 

lJ + 

© [ F LAMP! 

XÁÑ14T 

UHF 

5* AFT 

D5r D2 = 
1SSyy2 K5 

S6K LO 13É2 au!, 

ì9P11 I 

f áú 

UHF TUNER TNK36I21EB 

(CT -980\ 
ONLY / 

UIiPUT 

300n 

VHF TNP65O12 
0000 
INPUT 

POLARIZED 
PLUG EASY 
GRIP CAP 

[LINE 
FILTER 

CT -980 
ONLY 

l>- 

C 

J 

Ì115I9 

mew 
/'POWER SWI 

oQ 
J 

L101 
TLr650S-2P 

0109 
ERRAIO 
DL241E 

2202 

8153 

RI31 
3.9K 

j+ I 
I II 

RIOT CI26 
36 fi 1000 

0101 
2SC I 360 
BUFFER I 

RI33 CI29 
560 0.01 

8401 
5.6K 

R4I0 

4 

ICI 5 I AN32 I 

AFT 

L1526 

RISI 
3.6K 

C151 C159 
2200 001 

IC101 
pPC595C 

1 n. 2nd. VIF. 
AGO 

CID! TT 
0.01 Z, 

A1f 1 

ftY ¿3`601 

161 

CCri 2200 

~ JTLI 69951 

Her m 

0.7 

O 
®07 

T C152 
ry, 2200 

LI53 
L151 

C155 4137. TL 969950 

48 2.6 p. 

ÓÓ2 

RII6 CII3 CIIS 

TIOI 490 0.01 
3j6V 

TLI81066 

RII5e T 
3.5K 

-- 
2.121)f -4K115 R114 DI01 
2.22 35K 44.1K MAI50 

C114 
168 

10 

ICI 02 
HPC596C2 
VIDEO. SIP 

DET 

2194 
ovoo 

RI8 
15.75KH2 2 R 

C201 
5P 

--9 
C202 

82 
KP 

T2.0I 
T1-562513 

4Ói 

-o- 

rz 

4 
1lì 

R25. 

Ì6vß R2D1 R02 

220 n hMB 
22K 

L109 
1.2 

CII2 
0.01 

L10! 
TLIDWII 

RIZI 
0 

490 

C206 = 
0.01 i 4.9 

® 'Cz 
- 30V8.0 

2G2mte 
eo.o1 

1.7 ll-- 
C2108 

® OIL 

CM 
L201 

® 
TLS65518 

Ç212? 7 InkPJ 

C2OI AN2400 
or AN24OPD 

SIF. AUDIO AMP 

0301 
2SC 1685 

L 10.9Vpp or25D637 
1.2 I5.75KHz 

[I st VIDEO AMPI 

R30I 

RI22 CI16 S.6R I z.7A 
---- V . 

68 
11.9 

2.1 

0252 
Kz5I 0, 0254 

25C1573F 
izoK L0090.0041 gi716-10 OUT PUT 

529011 e 

90 

1654.9 

7125 I 

IR206 25C 1 57384e 
561( or 2SC I 473e0® 

14252 

0302 
2SC829 

or 2SC 1359 
ar 2SC 2206 
1.2nal VIDEO AMP' 

IMO 

p301 I 
411150 

Tint -ro 

0305 
25A584 

«25E184 I 

22 

C504 Kan 
22K 500K 

1V HOLD] 

ft 

56K 50 
D401 0403 
MMAI30 ®0.055 

Rz 
R0.05 R ÁÓ2R 

0.415 ® 0401 R414 0.018 2501685s2K^ 
10oV Or25D6379^Irt s 041 

Flu" 
1205-p 604, 

[V, SIZE! R4I9 
ft409 2.10, 
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MOM w2.9K 

013Vpp 2W 

Hz 04.00 
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IV. OSCI 

MI 
;7 IOW 

E8rF3SÓM010F 
prTRPF550M010F Q C0-1 
DIOwC410 ® 

MT 201 
0.01 NOV 

0801 
2SC1629A 

or2SD692 
LAVR 

MÁ 62 WO 

8Á045E 

0802 
2SC 1573 
LREF. AMP 

8501 
1.50 

560 
ft44199 
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5 

V8 

0402 
2SC 1573o5 

or2SC I473NC 4 5 

!V. DRIVE' 

I.75Vpp 6011z 

0403 
2SC2168Fv 

Iv. OUT' 

TO 

5w 
44.0 

9.7 

8422 

4.9 

\ \ 2oVpp 
6011, 

K4G9 
INb7K}w 

C4I1 
C514 1005100 

.N_ 

TLH6625P 
R423 
4.9 

0404 
25A958F 

V. OUTI 

20VDp 

C412 
10.005 

200V 

15.75KHz 

0501 
2SA564A 

or258642 
H. OSC' 

T951 
TLH6946 

mie 
1 YOKE 

820 e 
= C1151 

239 
zz 

¡SYNC. ED 
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IK 

CT -907 1610101-1T I 

ONLY 

DO 

0 LOCK 
KIM 

TNP42994ZA 

RJOIS 02K 

ROO! 
zzo 

moo 
no 

CN9 ROM 
nFlao 4,5601, 410 

0552 
2SA564 

0,25664 1 

.2 

C556 K.521 
508 5.90 

o ell 

0,i reweel 

OK 

5K 

ROO 3.11( 
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100 

'AUDIO DRIVE' 

rpm 0255 
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R2514 2230 
15 160933 

1K 400Vrh 
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(AUDIO OUT PUT' 
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2SC 1 685 

0,250637 
hrd VIDEO AMP{ 

R3I1 1431Z r)'' 2, A26510 

2.6 C5Il 

R.54j, 36 
COIL "1 - 
CO 8r7 
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19601, 

OK 

5K 
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I TINT 

WI 

AUDIO OUTPUT 
TRANSFORMER 

0304 

[VIDEO DRIVE] 

R515 0505 
560 MA150 

C 515 
IK 100 

fg 

590 

(SERVICE SWI 

58501 

TO 
Vaeticd 
(D402) ru 

TO 

curi 150 IC001 

4.0 

OUZO -COOL 0 1.55150 

CHROMA DEM 

Ite Coo 84 LIA 

4-17 

X 0.01 50 

rgtii-.-12 86 
330 1000 

(15b5 C629 

5.5 290 rh 

77e1 91.08 

152,1 ce 
C351e e- 

Luz c 

0650 
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0.01T 50Ve 

14605 

e 
114 In 820 610 mu 41 

7 
u. CLIP 

L605 : 
ISO 4,1110 "3 

COW 0 31- 25 
25 

MwLu ' 2646 ® J9Ó 30VÌ0 

MÁÌSO 6.8K Gso41® - 3A 
® 

e 
02 

252R 
501 RiD 

D502 
SRSv04 22500 

ó02 
DI 

®.s 
MA150 

F002 
Ate 

414505 

680K 16 - 1.2K MS/ eiDA7530 K2.,071tid ® It II 
eczos 395 I It 

eel p.m 
T1P50 Id e .1,17 

tilyrrf 7V. 

0506 

1(813 

3-114 

ZIO 

0.053 

OSC 
DISABLE 
'OUT NUM 

>550 

0.5 

ROM 

110 

Q505 
2SC 

1 685:0 
or 2SD6374 

lbefEILE 
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81815 
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39 

10 

125 

25 

1.20 T50 
TLR 4.50 

C310 
55. 
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5504 "8518 
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2SC 1 905 9I 

.3,25C 1505,1 
0551 
2513649 o 
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OC"55.0331 B69 

re, re Lsoz fcszr1 
11,41 TOM 

4.11 

cie* 

TO R535 

oyFFIA 

226 

ri%1°4-8Ko LK0L:117i_c56°108 eL 90:6345 

33 4,0.01 

To 
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22 0111 

8. 

1)(101 

17 

El CO 
01 

KIM 0414 8.7,50111 
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PROCESS 

20 WI 
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SPEAKER 
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4.502 
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0301 
1.50 

165100 r' 
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160V 
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0504 
2SC I 383 D.9.5 

1+ 27/ REGULATOR' 

D 
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r C2 

-<4 

-<3 

<I 

-<6 

8664 5.64 

[COLOR PRESETI 

R663 
5KB 

TINT PRESETI 
t R662 8661 (657 C676 
1266 1.56 0.I I200P 

658 01 TNP5546!AC 

50V 

PV 

TPVI 

R672 566 
UM, 
RO5.IEC 

Q6 

PULSE 
GEN. 

1671 

R6NB0_ 
V 

C674 
10 16V 

Z6V 4679 

IR DET 

2 8 5 

C670 I 4677 C67S 
16 

C669 
.. 1 50V 

S 4p 57 

COLOR 
CONT 

za.-LLLL .e.mai 

R6B2 
3304. 

R676 
476 

N681 
47 

IC651 
ÁN5330 
VIR 

C680 

5ÓV 

645 211 

Y 

7NP42956ZA 

1 "I 1 
1G -out[ u 

3 2 

4147 

4 07 C665 

047 4;, 0933 87 

R651 5V 

I 

L35, 
B0PH' 

302 

54 
2264.5Vpp 

(H) 

48K 

TINT 
CONI 

RG7i 
686 

5 

666 
22 

C 73 091 4676 

673 
33 

2W 
061 

TO 
4 

= ,oI 401268801 

C656 
01 
50V 

0653 
iB 

(§) 

ni 

r_ 
n 
C655 
330P 

4660 
226 

654 
0.1 

50V 

ZK8 

[PRE 
'COLORf 

8d 

R674 
1.66 

I/2W 

OO O} H ºÑiiRP 

n 
KN( 

H 130 

0652-.654 
2SC1685 

CI 

LIGHT 

v, 6i2M ,(555, 55 

4 5Vp p(H) 
V 

3.SVp1p(H) 

I PROM 
FOODS 

VR 

0652 
86N II O* 

VHF 

INPUT 

UHF 

INPUT 

LI 

II 7101 1107 
7201 1104 
1202 1105 
1203 1108 
T601 1152 

o 0 

.7,6,08.7,6,08coLo. 

e° ` 

.0,,,M. 

" 

,w 

34F564 2611711 

15A5694 2SCI127 

268I19 75[1760 

2SC81e 2SC1577 
ISCe2eA ISC7665 

251629 2SC16e6 

25C1215 25C1666 
25C1J17 25C1776 
250645 2511669 

0 
256567 

25C1446 

25CI448 
25[1505 
2611507 

200402 
25C1906 

Ro'OMvlw 

- . 

TV 
I1(51 

Nor'oM 

COL.Fc'0. 

°'Fw 

254467 260199 

204766 260201M 
200512 260226A 

I01697 250199 

251767 250379 

2311628 250350 

280191 250710 
20116294 220892 

0 coLLFup. 
e,,, ( 1,",1 254176 

231 1225 

20112264 
ISC1520 

.o, 
,v 

, ,» 

PL SW UB 

FMIF TRAP r 
L13 L15 L18 , 

ZZOOP 

L2 

VHF TUNER 
(TNT7652-02L) 

13 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

U 

C31 
1000P 

AGCº5V ) 
G.Max 

ÓÓOP 

Rl L3R5 68K 
10K 

2200P 

("r",,,11!5 *r-'- 
' COLLFCrO. °jI 

fFw 

261562 
15C563A 

COLLFC'O. 

6L1 33C 1550 

15[1556 

e,,,,..1, 

6 

COLL1C,0,,(,. 

151717 

90"OM r 6 w 

\ F y 
COLLFCrO. 44sr 

90"OM,,Fw 

231467 

FM'nF. 
COLLFCrO. 

9(9F 

(Orr,,, v,w 

2645504 
7íC1011 

2SC1012A 

,,QQ / COLLFC'O. 
218137 240639 

2286]/ 260676 

201441 

261{62 

22664244 

2407 

2fOf]7 

20097714 

fMirr[. 
40rrpMvlFw 

C3 

1015P 

R20 
4.7K 

R21 

4.7K 

C7 

+9 18V. 

3 

C8 
16P 

1000P 

C9 
47P 

R22 
2.7K 

R23 

5.6K 

R24 
5.6K 

L---- L -----J 
L10 L11 

C12 

18P 

R7 

470 

L4 

L5 

A -T 
6.5V 

R5 

C 

PANASONIC 
Color TV Chassis 
NMX-G12 

UHF TUNER (TNK36153E) 

+B 
IIV 

ANT 

0 0 
IF OUTPUT 

C5 

R4 

41--1 F-- 
r 

=C4 

TRI 

R3 

R2 

L 

C 

D1 

r 

L1 

TP2 TP1 

o o 

R9 

5.6K 

R10 Î C14 

68K 2200P 
1 

eR13 820 

/ / J 

1F OUT AFC (6.5V±4V) 

0 C34 
1000P 

l 

R8 C13 
100K 6P 

C11 

LZJ 

018 
1-2P 
11--- 

R11 

68K 
R12 

360 

C30 
5P 

TR2 

215 

2Ó0P 

i 
L9 

R19 

18K L6 

68 
C10 1 C19 1 C21 

1000PI 10PI o ,fix 

C20 I 1000P 

R14 
27K 

I 

-?- 
C23 R15 I 

1000P47 27K 

C24 
lOP 1 

C25_ 

L8 

C28 

R17 5P 
47K 

TR3 

777 

RI8 
1.5K 

J 
L9 
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CA2 

ZA 

LRA4 

VHF 
INPUT 
30041 

1773 
PANASONIC 
Color TV Chassis 
NMX-G12 

JANUARY 1979 

*TID LUJ[1«MZ 
COMPLETE MANUFACTURERS CIRCUIT DIAGRAMS 

0.6Vp-p (H) 6.4Vp-p 

TPAI I 

a 

Q 

8102 
560 

n n 
23 24 25 i 

v V 

IF AFT 
OUT PUT 

O o 0 0 Ö 
TPI TP2 RF AGC +8 VHF 

IN PUT 

VHF TUNER 
TNT 7652-021 

UHF TUNER TNK36153E 

o 
-o 

UHF 8 

UHF 
INPUT 

VIF IN 

I 

UHF UHF+B AFT 
OUT PUT 

SW DEFEAT SW 

UHF 0 

VHF 

ANT. TERMINAL 

BOARD 
TJ8524005 

SHIELD 
CASE 

Jl 

p UNF 
INPUT 
300 

AC/ 20V 

EASY BRIP CP6) 

0802 
25C1629A-0 or 

30 250692 

0."' 

-<23 

-4.<24 
^<25 

(V FI 
NM I 

KANI T 

(UHF) 
8802 

NANT723 

VHF TUNER SW 

for 184F+8 

r 

I C001 
0,68 

AGC 50V ri C002 25V 47 

h¡801 
TLP6605-1 

FI 
38K = 

8803 
24 IT343 

-," 
moms 1NDooKr "T ma 5008 

RAI 
C101 2F cos 2P 

o C207 82P 

0102 3 
0.47 TL56T253718 

1C201 

or AN5210 
8345210 

SIF. AUDIO 

1Vp-p (V) 

I1 

1 

1 1 , 
12Vp-p (H) 

1.1Vp-p(H) 

TNP65010AC 

25(1573 

fl 
A2 

A6 

IVOLUME I 

4810 

8 
121%¡ 

R811 
608 

38 ADJ 

8612 

1%) 

LI 
TLI 

2 2Vp p(H) 

UVp p(H 

T202 
TLS62 

2" SJ 6a 

Ì4¿.:8 I:2 iD:t.:. 

8104 82P TfW14 

56C107 12 

26 >-- F --+C222 0.01 

TPA 

9-- 
_.. ÓÄ 

6 

202 

C220 

C210 23V 
3300 

221 
Z Q n 

Q 

R210 
33 3W 

-3=>3, 

0 

ONE CONT.I [SHUNT REG. 

AUOIO AMP OUT 

33 
R2Ó 

sov 
0214 

T201 
TLS63360 -16V TPA 

I i 1 IC101 AN5111or8115111 

C204 " lVIF AGC DET AFT VIDEO 
C 3 5P 

TPA21 

O.oli ñ I1 p3350V 37725V 

'2rjy©TZ 

NOIS.E 
CAN 

RF AGC 

8112 

330 

IV-HOLD] 

F, - 

Q4 5 t.2 5A L2 

STNC SEP. 

T501 
TLH6466 

250150511 

A 

[N,D81 VE 

sr NC. 

SED. 

120 

L30 
CI16 

2 

208 

6 17 

C215 8212 
0047 

C216 
loo 
25V 1 

0 7Vp p (H) 

TNP 218ZA 

6.4Vpp(H) 0.6Vpp(H) 

1v y 

r 
3 1 ©t ' , , -.: 

- 

AFT 
ON 441' 0- ES 

[RBI 

C311 12 2W ¡çóö0 
61P 

f1p N 

R301 19K_, 8 

+12V L106 I 

47 L30C15IO+ 
2,5A13 

11331 r16V-® 
11 

AGC AMP !VIDEO AMP 1- 
H VIDEO DET ! 

t 

4 10 5 141 

IRKMO.C112 
47F 330` 

0109 
2P 

68P T! 
41 

8K 
19 

AFT 

L10 
62 

3.4 

Q 
33K 
142 

'0 ¡10.01 

TP2 

10 (E) 

TM3 

LI51' 
TL11' 

11154 
33 

r 6134A 

áSMNrgpn 

330 
C152 11 1515P 

D r/TLI04 
6BP 

TLI 767950 LIS2.-_.L167394 

A 

401 

8200P mm T^ 

L551 6 

ROSI 2 1Vp 
3.3 1/2W 

J 

220Vp píH)`J 

0551 0 
I 250350-0 ' 

12Vp-p(H) !LOUT PUTI 

A 

22 

0508 

TPAI 

IV -SIZE[ 

n 

) 
4{B 

jrIIipN I6v1 '84084';;;P 
SOK C404 

r 

1 16V 

D -2V 

e22025V 

< 2 

A 

LK816 
L301A _ 

270 

T61625AY 

EA512001 SPEAKER 

TNP6 70ZA 

4 

2 

61 

220 

36 
R305 
1008 

5.441 

EZIOELM011 

R310 
2008 

63 

t4 

O 

VIM5PN158-T 
(( YYI 2 7 5 6 i Jf 

11¡1I^YYI^4 

1( 

A10 
1111' [p.m 

p(H) A9 

A 

OFF 

R31 

ES87324 L 
SW601 

COLOR 
PILOT 

. 

TP:I 
27K 

8 
Rú02 

A .;)e (i) (D 1114ff¡ 

ED LAMP IMDEO PEAK 

060 

13321 

IICOMT r 

R DET 

AFC DETJ 

T GATE 

ICC,ILOR CON 

ACC 

OV 

rot 

3 

i 

2 3 

167601 

16V FF, 

.4 L2 0 

16 

-115Y. PI 
ffi 

ell 

8. 8.6 12 

4 
613 C303 1 I6' 

rM1x0.1 

I 

_I 

601 
275 

302 

7K vn. 

a 12K 

VIDEO CHROMA 

02 39P 

RA NF GEN. 

H.PRE DR IVE 

DRIVE 

X-RAY 
PROT 

o 

R01( 
3K 

R516 
7.619( 

C612 230211131 

50V 5U 
RD62E82 

10658 

6 

0753 
100 II 
16V - 

V 8753 
Q H) r..,1/2W rr. 
II C'52 

._ /..,,., A..«.. - . 2 2 

1.IVp p(H) 25' 

I200F 68000 
IÌ 2KV Ì 1.2KV 

zIOOV 

63 
909 

®C409 

IC5011 
AN5411. CN5411 
PROCE551R 
-1-OSC.PRECRIVE 
.)EC. X-RAY PROT 

OSC DRIVE 

TPD5 
3310P 

0501 
614362 8514 

27 

2471 

TV 

8519 560 

1751 
TLN6746 

TLH662IreP1 

C565 
0400.47 

V 

0 
Sw 301 

Isvc Owl 

EED 

820° 

8558 

20 

ówºT® 

73 
QQ 

rt 
SOV 

3221320 

2KB 

[SUB BRIGHT1 

C601 AN5320 
COLOR PILOT 

L2 

(Ili 2586938.5 
Or 25A719 

8314 

¡sue COLOR] 

13 

1 OPT 

BURSE Bt. 

TPA 

22 

ie 1 -6G6 -0i 
417 

LISI t-t L-4 

V. DRI 

408 100 

OUTPUT AIM 
CII3V 0.0 

C310 

VIR 

325 

ILO 

V-OUT PUT 

8618 
27K 

2 4.7K 

IRMIZIlor 130102 500V TP 

FF 

0.1 

28 

0554 

551 TP02 

43 22K 
NT R554 

500V 

< 37 

o 

8;123 I 

4 r 

rro 
CRT 
ANODE 

IONS 

3 9 

-', 8E7:P80528233 

4>-/C7T FOCUS 

FOCUS 

4 9- 

L552 
TSC9 1000Vp-p (H) 
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57A194-11 57082-12 , V 51A258-8 
VIDEO EMITTER FOLLOWER VIDEO PRE -AMP 4 VIDEO DRIVER 

0700 ...__9141_4_,K2 0702 
17.1 V 87 820 2700 

0702_ Kr' 

4705 
07 0707 

1.80 SET-UP RUN 
62,5°b O OLINI 1000 r -- -ßp700 

6./y RT02 O 'ELM LINE 
0721 

0732 0771 130 T 10 RTOB L703 

47 - 1.56 5.6 UN 

6. 6, 

1700: 

100X 57A182-12 

CTIl BRIGHTNESS 
LIMITER 

820 STABILIZER 

0705 

R733 
0005 8729 Air 

100 

0.35Y 

16v 6.14 
DT03 

C7n,I00uF,25V 93A64-7 

0006 4704 
COUP 240 

1Y I_ 16V ono D701 

rv 3.3K 93A25 -I 

05(02 
93664 7 

R712 

$180 

o L?D2 10708 
=5.5041 390 

/SIP 

57A182-12 
PICTURE CONTROL 

0704 

R720 

27 

0748 ,NEC 

1/2* 

57A194-11 --T 
BRIGHTNESS E7p5 

LIMITER T svi. 
0703 - 

C JI 
IOUF 

NP 

16V 

4717.430 

B6 

24V 

4709 4725 

104 2.74 

BRIGHTNESS 

LIMITER 

24Y 

R726 

100Kr 
3..ór 

COW 

TOUR 

T 6.3V 034, 
R727 
560 

R728 

6.80 

TO JCT. OF 

0301 11306 

P500 

0 

I 0700 

-i 
93A25-1 

, T 

o 
APO 

0 L(4j 

EE 

R314 
680 
I/2W I 

P110 

FVIEW 

VIVET DEO ` 10112 
PRESET 

8700.30 133 
L 

_c - 
AE 

MY 

Sel 
6, 6 

AN AN AC 

^ aró ,ta1C- 41uYf »Off( 
1600 FA04 A640SS "4' I COA4ECI (CAW"( 

. 
.2812 

6405 
100 

01111 
7400 

20 CHROMAI 
me 5%BANDPASS T 

IODA t 
COLOR Il 

KILLER 
*411 6406 
47E 700 

err 

409 

3.90 

C490 
27 
5% 

zC409.220 49YS1 

ü 

$ 6407 
2 7NEC 

C413 

25V 

I.BY 1. 

12.2AF1/.6rl4 
AMP 

1.1YI2 

1500 1 
LT P400 41.0 

16Y 16 

{ 0403 
470 

'J.- 

0402 
220 

KILLER 

1JY 

R402 0403 
8,20 1000 

L404 
CRRONA 

TAKE-OFF 

TILT 
0401 R400 11401,5K 

_ C400 47 470 

5;/. 
5' 

OPERATE r i 4421 

0 A [ 300K 
SETUPI 

p-ß71 

Y 

it 6Y 

56A17-1 
CHROMA 

AMP 

AND 

DEMODULATOR 

IC400 

12 

14 

rar 

6404 
NY 

C414 
2/211 10% 

4T F 004i 0.33 
50V T 

405 404-1 
.047 .047 

4417, 2.26 

- 416 
IK 

ß415,2.2A 

4473,2.2K 

I 8438 

1 

10440 
.047 I 667 

6431 *439 
I I.BNEO 2.70 

C439 0431 

' 5%S 

II 

46 
BK 

C441 

R414 

IK 

R412 

1 
6446 

ACC 

CNe 

R445 5A 
1.211E0 R444 

4 
6.3Y 

13 

4 

0AN 120 6.6Y 
564 

750 

56A4-1 
3.58 M HZ 

SUBCVRRIER 
REGENERATOR 

IC401 

2 

APE N 
DETECTOR 

ACC " 
DETECTOR 

I6 
mom 
zir 

*435 
220 

6423 
366 

6422 

J.6Y 

6 1 

030. 

RUA LATOR 

AN 

RIAS CIRCUIT 

+= -10 
Ur64Y /r.aY 

A442 253 
4,8014 w`^'1- 6441 

410 R440, 26 62K 

$R443 i C434 0433 
12K 1.047 _1.047 

OAMIUT 

IC417 

/1.0 

-Ì(1 I666,584 

i 
C43o c421 y 

R44T T.047 120 1 4Tr0Y 5M. 

6 } 4430 

L403 L400 { I/fll 6418 6.eUN,5/. I5UH,5% 

.08 

A424 
1.51 

0416 
50 
5/° 

F8400 R446 
FERRITE 6.2K 

BEAD 

6426 1402 10442 
1.241 

R433 10.'71>--1-406 IW 

3W 0150T TSY 5%-# 

_C426 

15 
L 

JDOACÓ 
O o 

AP 

ADMIRAL 
Color TV Chassis 
10M55 

R1021 ISOA CIOOl M1000 R1031,145Y1K IO 6', 8/18 0.1,4007 

51A208-8 sc10o2tL se ölt KY104 BLUE VIDEO OUTPUT 

01000 R 004 -I 

R1026 L1000 CIO % 

62K,V26w NY 33UM 
1 2W 

R1041 B.T I[irl 
AÌÌ 

560 1!./Y 
/i.b 

SCHEMATIC NOTES 
..,LE SO OTHERWISE INDICATED- 

RE SISI.J . ALOES IN OHMS, -5%, 1,46. 
CAPACITOR VALUES I OR HIGHER IN PF, LESS THAN 

IN uF. 
SOIL RESISTANCE VALUES, LESS THAN 1 OHM, NOT 
LHOLL N, 

COMMON GROUND IN-, 
COMPONENT NOT MOUNTED ON PRINTED CIR- 
CJI7 BOARD. 

e RUN'. MBFR INDICATES CHANGEIS INCOR- 
PORATED AS GIVEN UNDER THAT RUN NUM- 
BER, AS WELL AS ALL LOWER RUN CHANGES. 

'USYMBOL INDICA TES TUOI POINT CONNECTIONS 
ARROLLO Jh CONT4CILS INDICATE CLOCKWISE 
ROTA 7 ION 

[1,,,M600 
VIDEO 

INPUT 

A800K 

1.6 

C 
C/01 "'I(- 
50V 

'600 T6R0 

SPI00 
SPEAKER 

1613 

SEMICONDUCTOR CAUTIONS 
TO AVOID DAMAGE TO SEMICONDUCTOR DEVICES, 
DO NOT ARC 2ND ANODE LEAD OR PICTURE TUBE 
ANODE TO GROUND. DISCHARGE ONLY TO PIC- 
TURE TUBE DAG OR DAG GROUND. DO NOT TURN 
SET ON WITH TRANSISTOR (S) REMOVED, OR PIC- 
TURE TUBE OR OTHER LEADS REMOVED OR UNSOL- 
DERED. USE CAUTION TO PREVENT ACCIDENTAL 
SHORTS BETWEEN COMPONENT LEADS OR TO 
CHASSIS GROUND. MAKE CONTINUITY AND RE- 

SISTANCE MEASUREMENTS WITH VTVM, FIELD EF- 
FECT METER, OR OTHER HIGH INPUT IMPEDANCE 
METER. DO NOT USE A VOLT -OHMMETER HAVING 
LESS THAN IOOK OHMS/VOLT FOR RESISTANCE 
MEASUREMENTS. 

VERTICAL STNC 

ulCnAl NODE A COUMIEA 

r 1ER11CAl DIVIDO B 

SYNC 
SELECTOR 

5 
525/544 

F a 
I 525 

SYNC 

SEPARATOR 

65Y 

I= C802 

CONPOSIT 

SYNC 

N!REGULATOR 

i 
0.5V 

06B 
{4824 

6811 

o R1112 

R801. 39A 

2.2A 

PRO, v . LBC7 

1601 Y T 33ÚE 

,' UP 

8806 
5.1K 

25V 

4 RIZO NTAL 

APC 

DIGITAL 
PULSE 

SHAPER 

31.5442 

1164 1 830K 
R626 6.60 I 

1.2 Le06 
C805 

ME6-T 12115f12200 

,--1 257 

ß809.4R 8606 

C604 
0.1 

DIVIDE B7 

10603 
480 .022 
3024 51T15 

4.54' 

InVe,8 

10 
O9I 

40812 

OUT 

Ir 

o 
56A55-1 

HORIZONTAL 
PROCESSOR/ 

VERTICAL 
COUNTDOWN 

IC600 

'2.16 
0608 

HORIZ 
I4' 13300 

FREQ 

4811,100 

4600 
loo 

r4Y 

ÍIK 

8601 

R605 
180K 

VERT. 

SIZ E 

4604 
500K 

Y C601 

33UF 

-1( 
25V 

0./Y 
C600 

3.60 
4.7UF 

21ß3 125V 
27 

- 57A281-14 
VERT. 

GENEAW 

RVTOR 
0600 

0606 

WARNINGS 
USE ISOLATION TRANSFORMER WHEN SERVICING 
CHASSIS. 

WHEN SERVICING, USE EXACT REPLACEMENT 
PARTS (SEE "SAFETY CRITICAL COMPONENTS" 
NOTICE). ALLO PERFORM ALL SAFETY CHECKS 
SPECIFIED UNDER "IMPORTANT PRODUCT SAFETY 
INFORMATION" IN SERVICE MANUAL. 

VOLTAGE&WAVEFORM INFORMATION 
DC VOLTAGES ARE MEASURED WITH RESPECT TO 

COMMON GROUND (15-1 USING A VTVM, LINE 
VOLTAGE SET AT 120VAC AND ALL CONTROLS 
SET FOR NORMAL PICTURE. VOLTAGE READINGS 
TAKEN WITHOUT SIGNAL AND TUNER SET TO UN- 
USED CHANNEL. VOLTAGES IN BOX p TAKEN 
WITH SET TUNED TO A COLOR SIGNAL. 

OHEXAGONS IDENTIFY WAVEFORM OBSERVA- 
TION POINTS. ALL WAVEFORMS TAKEN WITH 
WIDE BAND OSCILLOSCOPE. SEE WAVEFORM 
PAGES FOR OTHER INFORMATION. 

57A280-14 
VER . PRE -DRIVER 

U607 8609 

10606 
- 33UF 

25V 

D600 
93A64-5 

93A8ß4 -S 

RUN CHANGES 
0 Stot of production. 

25 
3 6 

J800 
6O11E SOCKET WIRING VIEW 

Ftz PIN 

,2 
5 DEFLECTION WOKE 

SlAd, 1 A58'T. 

B 

AC 

ADP 

41405 
470K 

1/2W 

ÁI402,10 

BLUE 
BIAS 

01403 
470K 
1/2W 

01400,10K 

RED 

BIAS 

41404 
470K 
I/24 

41401,10K 

GREEN 

BIAS 

On 
.--...f150Y R1408,I1( 781 

57A 159-12 
BLUE BIAS 

01402 

,`1á0Y M140 
41406,10 AC 

57A 159-12 
RED BIAS 

01400 

2501' 
81407,111 AO 

57A159-12 I 
GREEN BIAS 

01401 o 

01000 

R1:118 
100 

_ 

BLUE *1016 

01027 
DRIVE et 

e2K 57A208-801001 
I/28 GRELN VIDEO OUTPUT 

R1042 C -T 

560 

00,218 

R I 
é102857AVIDE0- QNw2 
1/2 RED VIDEO OUTPUT 

MI6Y 

(116,) NY 

33U 

R1043 8- 

560 

LAR,¡ADO Y 

1 

err 
1,4.1Y!01002 

41036 --( 200 91Ód3 

too RED DRIVE 8200 
ß1014N 2, ßI034 

120K 
'Y'INPUT i.#Á45Y BL ¡50Y - iimm13111 I) 
1145Yl--I fr - 

501003 

R1038,111 

SC1004 

1005,16 
x,1/2 
RI006 
116 

26 

61019 
16,10% 

I/2W 

L_ 
4E-- 

010011 

f 
e..501007SCI006RI06}IA 

81020 
1K, 10% 

I/2W 

tra 31002 
3304 

R1009 

IIK 
2W 

150 - 566 

1/4.54/1 

C1008 2KV 

I1 

02 

ICXAöI 61002 
01 1EC,1W 

R1003 R1000 
150K 820K 
I/2W 

t1sOv 
26 

IDEO ONO 02 

41001 

2NEG 

OCm 
o 

RIOS 
18MEG 

fl 

rIN OUT 
M100 

VOLTAGE 

TRIPLER 

LOI 93699-7 
FOCUS 

CRT FOCUS 

4103 
21 NEC 

8102 
56 MEG 

AO AC - 
flee 50040E ' 

SPARK CAP CND 

HIP 
HC/A'4F lYóf 40!/4rf4C44A6'EA4[E 4EAYACf 
//I4 SANE !AIf,K3 04ACN41. 

/ . 

+045Y FÁ04 S00ACf 

R615 A614/10YR613 0827,33011F 

820,1/26 820,1/28 12,211,411 11630 80V - 
- 

820 AAV 
ein826100UF 

E110111 I 

1/211 SSVi / \ ~ 801 
L1.23AJ 

.IC603 
4.7ÚF 

S6Á 

0607 

T SOY ISOK 

R602 

4802,27K 56 
I/28 

7.50 o 
R608 
4.10 

VERT. 

LIN 
R626 
ISK 

C602 
IUT 
50V 

R61 

15K 

R621 

2.2 
1/28 

R622 

t 

15Y 1 C604 Il i 
T22 

0JY o 
0/Y 

0612 

1/28 

6626 51A219-14 4too 
VERT. DRIVER 

Q602 

A611O =D8 3905 
150 L Ra AT 93860-9 

51A311-14 
s1Y+ , 

VERT. OUTPUT 
ß(L101 

R617 

2.7 O I/211 

R618 
2.7 

1/26 

57A310-14 0 VERT. OUTPUT 

/0.702 á2V r 
O 55,1 

/0.101, /0102 4 íQ103 ARE 

HUNTED 014 CHASSIS. 

AS . 

AU14Y 

C607,2200F,25V 

)1' 
R619 I C608 
15 22UF 
218 I 25V 

WW 

444 o 
DC 

A620 
IK 
2W 

AN 

470 
oov 

540 j 

1/24 

+24v REGULATOR 
/0103 

0510P4 081114 
931139-49,3.00 93064-2 

C610 

100V 

AG 

..1,01106 IC818 

401 

/102 
.01,216 

0411 

11822 
100 

1210y 61 0805.4,03660-9 

C820 390 

I0822H.01 

IIIK WW 
R823 L__511 

120,26 

0814 

T 390 

SONCE 

MUF 

8K 

110 

HONE BC: 
DRIVE 

T800 EIF'D 

680 

<R751 

211 

^3300 C810 

HORII DRIVER 
QUO 

1000 -01 
000 

!M IMI 141410 

SEE SAFETY af/77441 PAWS LIST 
ArPliCENFYI 01 C/00. 

7101 

27 

4113,82 C41/1701.. PaiSE011/611 YOITaf, 

F8100 2 

57A263-11 FERRITE 

BEAD r 
How. OUTPUT _L--) Ices 

0800 100PE,I.SEV 

0100 VA - 

FERRITE -4- 1000 
8EADra, 24 

FERRITE BEAD 

D102 01" R115 6.3T 445 93A39-48 93052-1 2.0 FILAMENT 
17V 0105 IOW SOURCE TO 

61000 

93A 52- I 
BAN 

19 E 
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1772 
ADMIRAL 
Color TV Chassis 
10M55 

JANUARY 1979 

I. TP201, 1.5V., H 

5. 0701 Collector, 12.5V., H 

8. 0303 Bose, IV., 12.5 H 

11. 0300 Collector, 3V., H 

14. IC400 Pin 10, 2.5V., H 

20. 01001 Box, 4V., H 

25. IC401 Pin 14, 0.8V., H 

11171>UHA 
COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS 

°m e° °newH 

2. 0205 Emiter, 3V., H 

3. 0700 Bose, 2.0V., H 

6. 0702 Emitter, 12V., H 

i. ä30o Bose, 5.5V., H 

12. IC400 Pin 2, .5V., H 

15. IC400 Pin II, 3.5V., H 

16. 01002 Box, 3.5V., H 

21. Q1001 Collector, 120V., H 

26. IC600 Pin 5, 1.2V., H 

30. IC600 Pin 10, 0.6V., H 31. IC600 Pin 8, .3V., V 

, ` t 

35. 0602 Collector, 100V., V 

36. 0101 Bast, 100V., V 

37. 0102 Row, 100V., V 

38. 0101, 102 Emitter, 100V., V 

39. 0102 Collector, ov., 

t A'1n 

4. 0701 Bue, 1.5V., H 

7. 0303 Collector, 7V., H 

10. 0300 Emitter, .5V., H 

14., ,.. 

L1: 

'3. IC400 Pin 9, 2.2V., H 

17. 01002 Collector, 125V., H 

22. IC401 Pin 2, 4V., H 

27. IC600 Pin 4, 0.15V., H 

32. Q600 Emitter, 1.2V., V 

40. 0800 Collector, 175V., H 

M200 

1)01 

27K 

10X,29 

NSY 
6 

MOOC902A 
C10285 

TONE 110011F1D9 M% 
145V 149V _ - 

11900, JACA 

PIN VIEN 

r -0100 

OBM 
4 So TEL I 

f/if aus Af PofA.1l1f0 
IR 

S,M47LfI MI warm 
70Atl7 sor árACL/Nf, 

/ 

NA4 

8900 
)PIC 

0900 
93497-1 

901 .00 
SKY 

9900 

p SM S P 

01.0-8/0C500 

.015 

Z 
L 9OD 

CHOKE 

AFC 
TO 741Iff01dRO _ -11; - - 
!0 CM fff01011 --1-O i 

JIU JACK 

--PI-N 
yE,,.(:\7\7110 

'AI "9700 

: ^ ,s''o-` . IAK 119 

El 4° 

' 
I um 

I 

YT7Yl11 
qM600 

70'226"5700 1+v Qó 
l07N'NIA'1 

TO Ä' 5800 #1509 

AN 
I111 

r- 
208 8203,91 

6-1.2 
E 

06 

C206 -iF 

C248 

1202 °' 
39.75MHz 
TRAP 

C207 

1 L201 3'5% 
I41.25MHz 

TRAP 

C205 4. 

IL 
/2157.25NHz 

i:ItIL200 TRAP 

--711-^ i3i203 y{6B r-- - 
C201 

R323 

1214 1120A 
I R201,22 

3,5%- 
C249 

C204 

4.1 
C247 

A200 
33 

1000 }_. 
1 - 

C300 
.01 

R204 

10ÓÓ 
.11000 

L!Y 
) 

11Y 

16237 

R230 

2019 
1!Y 

L49' 2 

; T202 

C238 I 

^^¡¡291 

^1¡C240 
.82%. 

T201 14. la%I56A20-1t L: 

If AMP 

RfGUtATOR 

DETECTOR 

ACC AMP t 
OC AMP 

9 3i5 8 Ilttttttr 
AFT/AFC /.49' 

L /19 R2 1 I48101232 
IC200 t48 z.00T 1; óer 

16 

L 

100'5 

R205 
1K 

I 

C21> 
02 I J 

57A179-4 
1ST IF 

0200 

1/Y 

4.19 

57A179-4 
2NO IF 

0201 

8208 

3K 

C2I1 8202 C216 
1500 220 .2.150 R206C 8.26 

4.1K 7!Y 

57A175-12 
RF AGE DELAY 

0305 

571 
R300 

100 

- C301 

,10_) 

aP1600 OSTO I/!N 

P200 

f75 / /011.034 ONL0117.1159' 

IF INPUT 

70'4N" 
N600 000 

L203 
IST IF 

1H) 
C215 
1500 

12K 
1/29 

R302 

5.1K 

750 AS 

AGC 

DELAY 24óM 
Á319,10K 

574181-12 
AGE REGT 

8303 Q304 
2.76 

'1 500 

MOM 

159 

0500 
C247 93417-I 
3,10% AUDIO DEC 

-(- 
8500 
820 

o ¡_y1 C243 J 
lRON 1/11-4 ` I Ì000 

r1f241 
C245 

H-»-.:1-' 
C2545 

57A180 -41T15 s o.33PF L 
300 IF 

iP200 I 0202 
5% 5% 

3R00IF 8222 ....=_3 
1.5 

C218 Ì /6 
22- 
5% 

5Z9.0 219 
82-- 
5% 

C217 
9211 =1500 
1.26 

A213 

1.2K 

/302 /310 11251 
T0.1 T0.1 ;1500 

(--J- 
C-305 
4.7UF 

50V D303 

5.0Y 168 
93A39-50 

0300- 
93864-2 

180 0.lY 
6#14Y 

R321 

R217 

3.96 

C-22C223 
f0 10 

R215 LIY TjS-X-j 5% 5 

I.C220.--, ygZ221 
8t 

R21g00 20f6 1R2IB¡ 5 

L 8.2K = 470 - MHz 

TP500 

L503 

30H 

C501 01504 39- 

I I18 

UN 
SY. 

ele 

56A65-1 
SOUND DETECTOR 

AND 

AUDIO OUTPUT 

IC500 

53110-1 
SOUND INPUT 

FILTER 

Y500 

0502 

3 

C510 C509 
471.1F 471.IF 

4(02 NEAT SINK 

OND 1 C5111.14; 160 150 HEAT SINN ONO 

.012 

R505 

28 

.047 T 

9p 3E877pE-1 

C227V10200 T 33811811 33ÚÑ 

I 30311304 
;1so0 T.01 

5% 

C225 
120 
5% 

0301 

C228 

A T16.8 51 
1200 

C229= 
R221 C231 

L207 10 4.TK .01 
3R0 If 51; 

R219$ C226 

8220 6805 T1500 
6.8K = 

0230 
91 

5% 

161 

2 

6 15 

REGULATED 

PONER 

SUPPLY 

C503 
.047Z 

0504,180 

1 57A182-12 iH C516 

F223 IEMITTER FOLLOWER C505 To., 
T8.2 ^ I TP201G1203 /6v Rséó 1.!0901 J -.n.,N 

IUH= I I 

8501 
4.7 

LO1 

PASS 

FILTER 

e 

PONER 
AMPL., 

FN 

DETECT. 

DC 

-.VOLUME 
CONTROL 

II 

IDI 

I 
7 T8 14 

1500 

IN-l o- t/V-11 A9 

1 C01233 

1. 
8227 

J.6Y 330 

574182-12 
5 NOISE GATE 

º3B0í5 1 0301 

R308 C306 

19 0.47 7.59' 

57A159'12 R310 

AGC GATE 
83°9 

R305,228 - 0303 
lO Zf'(R5161 

93864 2 

2.2K 

R312 57A182-12 
120 AGE 

8322 11 INVERTER 

4.7K 0300 

AA 0 
)i8:1i.93 

íR2330 35 

7 / A3í5 

100 1.59'1/11 
10 11.59 

AAo+1011 NIA . Illllllllll 
FROM 9600 A4' f. 

+10V SOORCf 

6+ 10Y 

A53Á 

VOLUME LEVEL 
SETUP 

57A182-12 
VIDEO 

51A182-12 0205 
EMITTER FOLLOWER 8507 

0204 AS 149 2.76 

R236 
1.66 

C256 8239 

01 ISO 

1 

[6V 

257 F Y 
680- 

AZ D8 AL 

R503 
`,22K C514 

47UF 
1611 

- C507 
I-A 

20 íR504 

C506 

{1.0 

TI4-IO 
C5O8 

1 To.22 

0.1 

101111 -le 
IO J111 1.1 

N 4tetttlt111411 

v J500 

IRON 9600 
AOO/0 8 

SOURCE 

TO "N" NICO 

18. 01000 Bow, 2.5V., H 

NMI 
23. IC401 Pin 3, 2.4V., H 

28. IC600 Pin 2, 5V., H 

33. 0601 Bose, 0.4V., V 

41. 0100 Base, 12V., H 

19. Q1000 Collector, 90V., H 

24. IC401 Pi 7, 1.4V., H 

29. IC600 Pin 12, 2.8V., H 

34. 0601 Emitter, 0.3V., V 

42. B., 145V Ripple, 0.7V., V 

01000 
514208.8 
BLUE 

VIDEO 

OUTPUT 

01002 r --I 
57A208-8 I R1036 

REO RED 

VIDEO DRIVE 

OUTPUT 

JJ J R1001 

01001 62 
015 514208-8 

BLUE GREEN VIDEO 

DRIVE OUTPUT 

M1000 CRT VIDEO/CHROMA 

OUTPUT BOARD 

RED BIAS 

57A159 -I2 
01400 

R 1400 

RED BIAS 

0303 
0304 

2ND IF 

57Á41C 12 
574181-12 IC500 

GATE 
AGC RECT. 56465-1 

OP 305 SOUND 
R306 S1A1T5-12 AUDIO 

SOUD 

AGC 
RF AGC OUTPUT 

0300 
DELAY O O 

514182 12 
8319 R446 R438 
ACC 

luuró C DELAY 
ACC APC 

514118-04 
0201 

57A180-40202 0.1 1ST IF 
57ÁI19-4 

3RD 
IF 

57A182-12 
IC200 NOISE GATE 
56A20-1 51A182-12 
AFT/AFC EMITTER 

1 

FOLLOWE 

02036----7 
0204 

I60205 51A1$2-12 
=VIDEO 0704 514182-12 7 PICTURE CONT. 

GREEN BIAS BLUE BIAS M1400 Mounted 
5014017A159-12 50147402159-12 On Shield 

I 
814002 

81401 
BLUE BIAS 

GREEN BIAS 

MI400 BOARD 

R10Ó 0702 
0705 51A182-12 

V DEO 5TÁ258 8 
BRIGHT. LIM. STAB. 

0103 57Á286-10 
+24V REGULATOR I 

(ON HEAT SINK) 

0800 
.57AI93-1 I 

HORIZ. 

DRIVER 

LEVEL O. DRIVER 0700 IC600 56A55-1 
HOW 

564100 
R401 

7-1 
TILT 

VIDEMIT{ PROCESSOR/VERT, 
CRT 

CHROMA 8410 FOL. COUNTDOWN 

AMP i º 0600 8626 F800 FOCUS 

DEM00. KILLER 
I 

514281 14 VERT. LIN. 
FUSE125 AMP. 

VERT. 

0100 
574263-11 

HORIZ. 

OUTPUT 

(ON HEAT 

SINK) 

R709 

514194 -II 0703 
BRIGHT. 

UKBRIGHT. 

LIN. 

M200 SMALL SIGNAL & POWER SUPPLY BOARD 

> 56A4-1 / 3.58MHz. 
SUBCARRIER 

REGENERATOR 

F900 FUSE 5 ANP SLO-BLO 
57Á182-12 0701 

VIDEO PRE -AMP 

10M55 CHASSIS LAYOUT 
Locations of Transistors, Integrated Circuits, and Service Controls. 

M 600 
LARGE 

SIGNAL 

BOARD 

I1 

D 

SAW 5TA280-14 0601 0602 - 
GEN. VERt(151A279-14 º º PRE -DRIVER VERT.DRIVER 

R809 R604 
, HORIZ. VERT. 0101574311-14 010 310 14 J 

LOCK SIZE VERT. OUT. 
VERT. OUT (TOP) (BOTTOM) 

COPYRIGHT 1979 BY ELECTRONIC TECHNICIAN/DEALER 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802 



 

JgEna 
SCHEMATIC NUMBER SCHEMATIC NUMBER 

ZENITH 1771 PANASONIC 1774 
B&W TV Chassis 9JB1X-12JB1X Color TV Chassis NMX-LJ1A 

ADMIRAL 1772 CORONADO 1775 
Color TV Chassis 10M55 B&W TV Chassis EMC12126 

PANASONIC 1773 
Color TV Chassis NMX-G12 

Mr1 

i 
Nyi 

O 
2.8, 
P-ZE 

60 

O 
85V 
60 

O 
7 5\ 
60 I 

O 
12.5 
60 I 

CJ 
12.5 
15.7 

8.5V 
15.7 

O 
3.2V 
15.7 

O 
1.8V 
15.7 

O 
3.2V 
15.7 

1.2V 
15.7 

\ 

1111118IMINIEfflAIMPI 

I1 

2.55 
15.7 

o 
7V 
15.7 

13.5' 
15.7. 

IS 

100\ 

15.7: 

76V 
15.7. 

10.5' 
60 H 

1.2V 
60 H 

2.5V 
15.7. 

4.5V 
60 H 

ANT 

vNF 
ANT 

TO SE IF 

121V L202 
390611 

C202 

2.2 1.C201 

125V Y22 
1 160 

L20í 
NITS BLUE - 

150 -42 I. F. MODULE 
47.25 1617 

L104 

I -5T I.E. COIL 
1101 

0101 
?71ST I.F. 

LINE 
COIL L1028 
L1029 

HZ Z 

R401 R403 
-----1 

V ^ 
I.SK ' 2.21 1 II L 

2.10 

T L- YELL.. 

UNER 
ACC L 

1. 

1--- 
R404 

k 
12-40 

II 

-C401 

I 001 

11 

6.20 

TTjj C403 

1402 j Ì6V 

FROM 7x502 
PIN 4 

12.40 

740] 
.5K 

TEST .3'60 
R402 5949C R409 
15K 

<< 

TP7 5330 

53306 114GC 
DELAY 

9413 

© 3K 

I 1 2 3 4 i 5 6 7 

SI IP 1 IC401 
I V DEO 

T I6 : IS 
SYNC 

11 13 12 11i 10 9 T 

VERT 
- STAGE 

I 
AIA TP5` 

BLANK 5.60 \a 
R_OR_ 

NOR!? R812 
100 4.46 

1{ L -- 12.40 
C9804 100 

7809 1 C402 .401 . CR805_ 47 160 
T22oPE 5.6GH -NOR12 BLANKING ' TO OX502 

2 

12 vOC 

3 

14T/REO 
6X201 

RED 

.C601 

SOS 

USA 
120 

USB4 

1 1 z1' 

I12V 

8 
8414 1..0.138 
680 506 
040] 
2.2 
256 TES 

0102 
2ND I.F.f- 

C112 _.. /n1.2V 
. .1 

6107 
3.914 

0108 
18K 

I C409 
-1-2°P` 

12.16 

1.20 

0103 
3RD I.F. 

T1 
R115 R116 Óp22 
330 56 

C122 

1.117 680 
0015 

1112 T 
I^K'11 

+ 1Q- -J 

180PF 

01001 

L110 

2.1v 

10119 

RB01 
820 

TI01 

0121 
209E 

01001 
3.6K 

CR 01 
L107 L1I5 

11 

11 

TP6 

M50PF'L119 
ORN J 

C I247011 
6PF 1114 
R120 .4VM 

CI25 
.0015 

0129 
TEST STAKE 

1CB01 

IK 31300 
TIOOPF 

t0 
S 

412.40 

9.60 

0802 
VIDEO 
OR IVER 

8810 

3C808 

L 1 

L108 
11MN 

1117 

VIOLET 

11002 

.047 

11.2V 4.8v 

1771 
ZENITH 
B&W TV Chassis 
9JB1 X-12JB1 X 

JANUARY 1979 

12.46 iI 

61005 

1 2 3 4 5 16 C1007 
4.5 MH2 AMP REGULATOR -1 ELECT V.C.] Z2 

IC1001 SOUND : AIA DE -EMPHASIS 

AUDIO DRIVER ¡FADE T 1 AUDIO 
14 13 12 

1 10 9 
1 BUFFER 

8 

3.70 

12.40 
T 

CÓ009 

T 

01017 

16X112 HOLD 

r.52 
1 024 3 

-4- 

12011 

4 I U2µe.3 

i C503 2 120K 
R512 

IT 
1.24 

0501 
25v 

I.01 
<< 

> 3K.3a0 

0501 C504 = 

I/2N t ISK -f--- 
C502 RBOS 

8410 t5'SK C805 
FROM 12.502 

TT 
02 

1.80 -{_ 
R TO613AN(INO R502 

{7Ba0 
50v 

SñóK 19 

4 tUSR 
#561( 5.70 

IB 

I 10602 =CI1602 IT" 2XCR601 

IL 
09 

cX203 

I191 

TX201 

0 

11 

II 

II óó1s P 

MITE ! 01 

ii 

II 

+F- 

0 40 
0601 

J. C004 VERT 
.01 OSC 1 

VERT 110L0 

2ÁIV 1 0602 i1100G 3501 
19 6p5 p --,I2 

t 0601 
1]OK 

1151 

1.5K 

1K 

15 

1.9V- Fy3._usKI4 
C806 iK 

.056 

0602 
VERT 
OSC 2 

C70 
220 
100 

8 6 

PHASE 'REGULATOR PSCILLR Toe: MOO 
DETECTOR: 

IC01 

020 
'500 

C505 
.047 

TEST STAKE 
R505 TPI 

- 41 2.40 

E U50_ 
27 

8.90 
-6-USE 

6 
TEST 1$4;6n1 

STAKE 
±160 680 

rvz 
19 I IC903 11 

<< 
ao K VtOV - '- 

CR603 .20 

R603 -I_C60R 
360K 

R604 
O56 

I VERT ^£ SIZE 
USN OK 

1.7G R606 
00K 

36K 

0701 
ERROR 

RMP 

R705 
220 

ÌÓXN 

-4.90 

5.60 

S 
SN 
100 

0X702 
REGULATOR 

10 

L20 u20 
14K 2.70 

3 3.901[507 9 r .00611 4.0v 

19 
U2G 
2.41 

7 

.7V 

C 08 

T 
. 01 

TO U2E 6 M 
150 

C509 T.01 .12.4v 

6 

U2F 
2.20 BLUE 

GN REE 
4 BRIGHTNESS C3 ̀ L 1.5KR203_- J, 

OFF BOAR01 

II R202. 20 1 TUTOR 'ZS 

FIC',' 

JRO('7-Z ]t(- 12.4 

1 3 U3B 

T 6.8K 

C802 

5 LY- 

390 

lo 
U 3F 
470 

R803 CR901 
N 

10 

TOGE CR604 
C614 

7 
!15F 8 5.6 

ISK IC 

0603 
VERT 
RMP 1 

5.2V 

1.19 

C612 .1.20 

10V 
47 

0604 
VERT 
RMP 2 

0.6V 

US 
1SK 

TO R506 

0606 
VERT 
OUTPUT 1 

ire 

CR6OE 
10.10 

FROM VERT 
BLANKING 
TO C805 

W UMG 

470 9 27 

CR605 5.25 

5.00 

0605 
VERT 
DRIVER 

0607 
VERT. 

OUTPUT 
2 

8609 

12.4V r- 

TO PIN 1 

10501 

0506 

0501 
HORIZ 
DRIVER 

1/25 
100 

4 IX 

CONTRAST 
10FF 809601 

1111 11 1FYOKE 

C613 IO Ci Id 

YOKE 
COLLECTOR 
OF 0604 

1501 

.01 

I, CEI4 

1502 

YELL 

C804 

6P 

R804 
100 .12.4v 

0503 
AUTOMAT IC 

L [MITER 

FRON NOR12 
BLANKING 0807 

30502 1TE 
HCRIZ 

OUTPUT 

o 

120 
1/25 

516 

3. 

TEST 
STAKE 

C1014 

PF 

2-1370 

01001 

DR 1 VER 

8-1 

11001 

.0047 

R814 .1450 

FROM PIN 5 TX502 

C524 U3G 
.0047 4 70 

-T-3.11' 02iieo 

490v0 WIRING FOR 
1201028 TRANSISTOR ONLY 
FOR ALTERNATE Mr. 
SEE SHEET 3 

10 

C523 

VIOLE 

lztC 

2200 

--I 01002 

To 
ACC 

AND RS01 

J 
cA24s R205 

C 0161 150 

60 

01003 
AUDI 0 

OUTPUT 2 

GRN 

1/241 

100 
I /214 

09201 
100-651 

100-648 

oR 
1208224 
NOT INTER. 

GRANGE C5.4022.1000ELSCNIXI 

10 

0110503 

TO UX 
NC 034 
PIN 9 

2.4 

L505_ 4=11 

18V !TT - 
11, 

COPYRIGHT 1879 BY ELECTRONIC TECHNICIAN/DEALER 1 EAST FIRST STREET, DULUTH, MINNESOTA 55802 



New from PTS: 
Replacement Semiconductors 

ORDER FROM 4 
YOUR PTS 
SERVICENTER 
TODAY! 

0 
PTS SEMICONDUCTOR REPLACEMENT LINE 

MFG. CROSS TYPE DLR. SUGG. 

PTS PIN REFERENCE 8'S DESCRIPTION CASE BASING COST RETAIL 

PTS8108 SK3452 NPN, Si-RFIIF TO -92 EBC 1.42 2.37 

ECG 108 
GE -11 

Vid Amp, Osc, 
Mxr, UHF/VHF 

PTS8123A SK3444 NPN, Si-AFIRF TO -92 EBC .84 1.40 

ECG 123A Amp 
GE -20 

PTS8124 SK3021 NPN, Si-HiV TO -66 2.22 3.70 

ECG 124 AF, PO 
GE -12 

PTS8128E ECG 128 NPN, Si -AF Pre - 
amp, Dr, Vid, Amp EBC 1.42 2.37 

PTS8128M SK3024 NPN, Si -AF Pre. 

ECG 128 amp, Dr, Vid, Amp TO -5 EBC 1.42 2.37 

GE -18 
PTS8129E ECG 129 PNP, Si -AF Pre - 

0E -67 amp, Dr, Vid, Amp EBC 1.21 2.02 

PTS8129M SK3025 PNP, Si -AF Pre - 

ECG 129 amp, Dr, Vid, Amp TO -5 EBC 1.21 2.02 

PTS8130 SK3027 NPN, Si -AF, PO TO -3 3.55 5.92 

ECG 130 
GE -14 

PTS8152 SK3054 NPN, Si -AF, PO TO -220 BCE 1.71 2.85 

ECG 152 
GE -28 

PTS8153 SK3083 PNP, Si -AF, PO TO -220 BCE 1.71 2.85 

ECG 153 
GE -29 

PTS8154 SK3044 
ECG 154 

NPN, Si -Vid Out- 
put 

TO -39 EBC 3.21 5.35 

GE -40 
PTS8157 ECG 157 

GE 27 
NPN, Si-HiV, AF, 
PO 

X-58 ECB 2.09 3.49 

PTS8159 SK3466 PNP, Si -AF Pre - 
ECG 159 amp, Dr TO -92 EBC 1.09 1.82 

GE -22 
PTS8163 SK3439 NPN, Si-Horiz. TO -3 9.38 15.64 

ECG 163 Defl. 
GE -36 

PTS8165 SK3115 NPN, Si-Horiz. TO -3 11.13 18.55 

ECG 165 Defl. 
GE -38 

PTS8171 SK3201 NPN, Si-AF/Vid EBC 2.22 3.70 

ECG 171 Amp 
GE -27 

PTS8182 SK3188 NPN, Si -AF. PO X -58A BCE 5.00 8.33 

ECG 182 
GE -55 

PTS8186 SK3192 NPN, Si -AF, PO X-51 BCE 2.05 3.42 

ECG 186 
GE -28 

PTS8187 SK3193 PNP. Si -AF, PO X-51 BCE 2.05 3.42 

ECG 187 
GE -29 

PTS8190 SK3232 NPN, Si -AF, PO X-81 EBC 2.30 3.84 
ECG 190 Horiz. Dr. 
GE -32 

PTS8192 SK3137 NPN, Si -AF. PO R-205 CBE 1.75 2.92 

ECG 192 
GE -63 

... I.... pTs 
BNB I... 
Bell ...... . ..... i....u.u.... 

MOO 

MFG. CROSS TYPE DLR. SUGG. 

PTS P/N REFERENCE N'S DESCRIPTION CASE BASING COST RETAIL 

PTS8193 SK3138 PNP, Si -AF, PO R-205 CBE 1.46 2.44 

ECG 193 
GE -67 

PTS8194 SK3275 NPN, Si-HiV, Gen TO -92 EBC .92 1.54 

ECG 194 Purp Amp. 
GE -18 

PTS8196 SK3054 NPN, Si -AF, PO TO -220 BCE 1.71 2.85 

ECG 196 
GE -66 

PTS8197 SK3083 NPN, Si -AF, PO TO -220 BCE 1.71 2.85 

ECG 197 
GE -69 

PTS8230 SK3042 SCR-Horiz Dell. TO -66 4.63 7.72 

ECG 230 
PTS8231 SK3042 SCR-Horiz Defl. TO -66 4.63 7.72 

ECG 231 

PTS8708 SK3135 IC-TV/FM Sound 3.70 6.16 

ECG 708 IF, Amp, Det, Lim 
GEIC-10 

PTS8713 SK3077 IC -Chroma Demod. 4.17 6.95 

ECG 713 
GEIC-5 

PTS8731 SK3170 IC -TV Vid Sig. 5.15 8.58 

ECG 731 Processor 
GEIC-13 

PTS8738 SK3167 IC -Chroma IF Amp. 5.63 9.39 

ECG 738 
PTS8739 

PTS8749 

SK3235 
ECG 739 
SK3168 

IC -Chroma Demod, 
Dr, 
IC -TV Vid, IF Amp 

4.17 6.95 

4.38 7.30 

ECG 749 
PTS8779 SK3240 

ECG 779 
IC -TV Sig. Pro- 
censor 

7.71 12.85 

PTS8780 SK3141 IC -TV AFC 3.34 5.57 

ECG 780 
GEIC-20 

PTS8783 SK3215 IC -TV AFC 3.34 5.57 

ECG 783 
GEIC-21 

PTS8796 ECG 796 IC -Class "B" 2.09 2.49 

Audio Driver 
PTS81112 ECG 1112 IC -2.2 W. Audio 4.17 6.95 

Amp 
PTS8147 SK3095 ZD-33.0 V. 1 W .71 1.19 

ECG 147 
GEZD-33 

PTS8177 SK3175 D -Si -Gen Purp .63 1.05 

ECG 177 Det, 200PRV 
GE -300 

PTS85072 SK3136 ZD-8.2 V 1 W .81 1.35 

ECG 5072 
PTS8125 SK3081 

ECG 125 
R-Si-1000PRV, 
2.5 A 

.81 1.35 

GE -509 
PTS85404 SK3627 

EGG 5404 
SCR -20 VRM, 
0.8 A 

1.19 1.98 

PTS ELECTRONICS, INC. 
The Only Name You Need To Know 

Available at your local PTS Tuner and Module Servicenter. 
See Page 1 for complete listing. 

Circle No. 103 on Reader Inquiry Card 



3 SMASH HITS ... the 60 Series family 
Ruggedness Safety Overload Protection 

LOW 
AS 

A-rocOF 
oG 

- Triplett performance... a tough act to follow 
- u Diu A 

$11 

NNE. 

These VOM's have X-TRA'M rugged construction that 
take a 5 ft. drop onto a concrete floor! They're safety en- 
gineered throughout with an unusual diode and multiple 
fuse arrangement providing overload protection for all 
ranges. Single selector switch reduces errors, in fact, the 
60's eliminate over 90% of costly repairs from VOM misuse. 
MODEL 60 VOM - 28 ranges, approved by Mining En- 
forcement and Safety Administration (2G-2880), only 
$112.00. Model 60-A has 11/2% DC accuracy plus mirrored 
scale, only $121.00. 
MODEL 60 -NA VOM - 50 ranges, 11/2% DC accuracy, 
mirrored scale, multiplier switch, only $154.00. 
MODEL 64 FET-VO - FET design (high input impedance), 
Low-Pcwer Ohms-LPR'M for in circuit testing, junction 
test circuit, exclusive MICRO POWER-TMP'Mfor long bat- 
tery life under continuousoperation, only $154.00. 
Prices include test leads. new screw -on insulated alliga- 
tor clips for probes, batteries, spare fuses, instruction 
manual and 1 year warranty. 
For a demonstration, contact your Triplett distributor. 
Mod Center or representative. 
Triplett Corporation, Bluffton, Ohio 45817 
(419) 358.5015, TWX (810) 490-2400. 

...Circle No. 104 for information 
...Circle No. 105 for demonstration 

®TRIPLETT 


