
rn 4".

ZZ rwrn
j: r
t-

Iii

(.4.1

1Z. 1

-0
m ry :-\.)
r-

)).

-c)
Cc I A;
.p *
-J *V) 1..4

I) MAY 1979  $1.00

ELECTRONIC TECHNICIAN/DEALER

LEADING THE CONSUMER AND

INDUSTRIAL SERVICE MARKETS

0749
0750
0-751-

0752 JP
LD

ND

0782

CALL NOOMOO
(TNI.

Orti
HL
(TPOINT) ,

HL , PADBUF
A, 32

Intel's
8080
Sperry
Tech
System
Projection
TV

Z , TBECLR
A ,D ;Bar'

; O
1)ISOUT
IPOUT ;then, go

UT ;Arrive er
OINT) ,HL ;Reset buffer
LRL - ;and clear the

JP
LD
LL -

JP ALL.'
: XOR A

P

eVyleVpir

.physic

...and

H BJ A HARCOURT BRACE JOVANOVICH PUBLICATION



We repair them all. Any make, any
model tuner. 7,c1cr black and 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

exchaice modules too!
You might say that with PIE,

you can put all your
-eggs in one basket. Ours.
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IRDUSTRY
REPORT

RCA Demonstrates Satellite
Distribution
RCA's American Communications divi-
sion has officially unveiled its proposed
new satellite distribution system for sup-
plying movies, sports, feature and syn-
dicated programs to the nation's com-
mercial TV stations.

At demonstrations held during the re-
cent National Association of Broadcas-
ters convention in Dallas, RCA
Americom said receive only earth sta-
tions would be erected-at RCA
expense-at all participating television
stations. These stations would be aimed
at one of the RCA satellites and would
receive material broadacast from the
RCA transmitter at Vernon Valley, N.J.

Under the concept, stations would
have the option of broadcasting the
material-supplied by Viacom
International-live or taping it for later
rebroadcast.

Zenith Marks 1978 Gains
Zenith Radio Corporation, Chicago, has
announced improved financial results
for 1978.

Although sales were up only one per
cent, earnings rose almost 400 per cent
to $23.3 million, or $1.24 per share com-
pared with a per share loss of 25 cents a
year earlier.

Zenith Chairman John Nevin reports
1978 earnings benefited from higher
color TV sales, from the effects of "sub-
stantial" cost reduction programs begun
in 1977, and from land sales that added
17 cents per share to 1978 earnings.

In commenting on it's loss in the
courts regarding the television "dump-
ing" charges it brought against
Japanese manufacturers, Nevin said
Zenith continues to believe the layoffs,
plant shutdowns, low profits "that have
characterized the American television
industry for the past decade have been a
direct result of economic pressures im-
posed on the domestic television indus-
try by predatory pricing associated with
dumping."

ETA Announces NEW MET
Designation
The newly formed Electronics Techni-
cians Association (ETA) has announced
what it calls major revisions of its new
testing program, including the addition
of a new category known as Master
Electronics Technician (MET).

According to ETA's Certification Di-
rector Ron Crow, the association's new
testing program is completely revised to
reflect present state of the art elec-
tronics. "In addition to designating suc-

cessful examinees as a Associate CETs
or Certified Electronics Technicians',
ETA has established a higher level of
attainment for some qualified techni-
cians ... MET."

Crow said the MET will be required to
have at least 10 years e ectronics
technology training and experience in-
stead of the four now required for the
CET rating.

The qualification test, Crow said, in-
volves 200 written questions with a min-
imum correct score of 180. "In addition
the MET must score at least 75 per cent
in each of the six specific career areas of
the exam, "Crow added. These options
are communications, audio, consumer
electronics, medical, computers, and in-
dustrial electronics.

Exam fees are: Associate, $10; CET,
$25; and MET, $65.

Further information may be obtained
from Ron Crow, ETA Certification Di-
rector, P.O. Box 1258-ISU Station,
Ames, la. 50010.

NARDA REPORTS Tech
Wage Figures
The "average" technicians' wage-on a
national basis-is $6.62 per hour, ac-
cording to figures released by NARD's
School of Service Management.

Breaking that down by region,
NARDA reported that the average wage
paid in the east was $6.38, with ranges
of $4.50 to $9; the midwest average was
$6.54, with range of $3.50 to $11.41,
and the average western wage was
$6.95, with a range between $4 per hour
and $10.

Additionally, NARDA reported that the
average service call charge was near
$20 and this figure did not include in
home service charges for diagnosis and
labor.

March TV Sales Soar
According to TV Digest, color sales
topped 1 million for the best March ever.
First quarter color sales also set a record
at an annual rate of about 10.2 million.

Summer CES is Sellout
The Summer Consumer Electronics
Show (CES), which last year drew a rec-
ord 55,000 to Chicago, is reporting a
sellout for its 1979 show.

The four day event, June 3-6, already
has over 850 exhibitors lined up and is
looking for space for more. If ever there
was evidence of the strength of the con-
sumer electronics marketplace, this
show is definitely it.

This year is the 13th annual for the
show and in addition to visitors from
every state in the union, show officials
report registrants and exhibitors from at
least 50 foreign countries will be on
hand.

Among this year's special events will
be special marketing seminars on sell-
ing, technology, video cassettes, home
computers and video games. Ero
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Introducing
the Troubleshooter.

Six functions and 24 ranges for $129*make the jump
from Analog to Digital more affordable thanever.

We call our new hand-held
8022A DMM the Troubleshooter. It
combines the basic performance
features you want with all the
advantages that give digital
DMM's the edge over analog -
0.25% basic dc accuracy, a
rugged, reliable design, a
razor sharp 31/2 -digit
LCD readout, small size
and light weight.

Measure for
measure you won't
find a better value.
Six functions-
high and low
ohms, ac and dc
voltage and
current (24 ranges
in all) make the
Troubleshooter a 13
ounce (0.37 kg) package of
excellent measurement value.
This kind of value wasn't possible
until our custom CMOS LSI single
chip design made hand-held
DMM's an affordable reality and
Fluke the industry leader.

Here's something new that
won't shock you. Fluke's exclu-
sive probe design features finger
guards on the probe and shrouded
connections to discourage acci-
dental contact with circuit
voltages.

You won't find a more rugged
or reliable hand-held DMM.
There's a lot more to building a
high -quality hand-held DMM
than you might suspect. The case
has to survive bumps, scrapes,
and scuffs. The LCD readout must
withstand the extremes of humid-

*U.S. Price Only

ity, temperature, and vibration.
Function switches need to per-
form reliably through thousands
of cycles. And electrical circuitry
must survive both physical shock
and electrical overloads.

We built the 8022A to with-
stand all these tortures-with a
rugged impact resistant plastic
case, a custom LCD display,
reliable push -buttons instead of
rotary switches and over 20% of
the components devoted to over-
load protection.

Tithe the next step. Contact
the Fluke office, representative
or authorized distributor in your
area. In the U.S., CALL TOLL
FREE (800) 426-0361. (For resi-

For Technical Data Circle No. 113 on Reader Service Carl
For Demonstration Circle No. 114 on Reader Service Car

dents in Alaska, Hawaii, and
Washington, the number is

(206) 774-2481.)
In Europe, contact: Fluke

(Nederland) B.V., P.O. Box 5053,
Tilburg, The Netherlands. Tele-
phone (013) 673973. Telex 52237.

Ask about the new 8022A. And
while you're at it, check into the
8020A Analyst, the improved
version of our $169* DMM. It
boasts Fluke's exclusive conduct-
ance capability for high resis-

tance measurements and
0.1% measurement accuracy.

Both instruments are
available at your

distributor from stock.
For immediate

response, fill out
the attached
coupon.

FLUKE

John Fluke Mfg. Co., Inc.
P.O. Box 43210
Mountlake Terrace, WA 98043
 Please send 8022A Troubleshooter data.
 Please send the 8020A Analyst specs.
 Please have a salesman call.

Name

Title Mail Stop

Company

Address

City State

Telephone ( )

Zip

Ext.
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NEW LINES INTRODUCED. Nine television manufacturers have opted
to introduce their 1980 model television lines to distributors
this month. They are G.E., Zenith, Sylvania, RCA, Philco, MGA,

Panasonic, Quasar and Toshiba. Two others, Hitachi and JVC, have
said they plan new model introductions to coincide with the
Summer Consumer Electronics Show (CES) in Chicago June 3.

GE INTRODUCES THE "EC" CHASSIS. GE is now out with a new 28KV
chassis for all of its 19 -inch models --the E.C. chassis. Built to

run at 100 -watts, the EC is comprised of five basic, snap out
modules and relies more heavily on integrated circuits for energy

conservation. Horizontal and vertical stabilizer controls are
eliminated in this chassis through the use of digital countdown
controllers.

AM STEREO UNDERGOES TESTS. Five radio stations in the United
States have been authorized by the FCC to carryout 30 day broad-
cast experiments with AM stereo. All four systems still in the
running will be tried. They are the technologies developed by
Motorola, Belar, Harris and Kahn/Hazeltine. Stations authorized
to participate in the experiments are WJR, Detroit; WABC, NYC;
WFIL, Philadelphia; WGN, Chicago; and WTAQ, LaGrange, Ill.

SHARP SCHEDULES MICROWAVE SEMINARS. Sharp Electronics Corporation
has announced it is currently holding microwave servicing seminars
across the United States. Seminars run either a half day or full

day. According to Gene Jadwin, general manager for service, the
sessions cover the entire range of service operations for a micro-
wave, from circuit operation to troubleshooting and cleaning.

NESDA SEEKS NEW CHIEF EXEC. The National Electronic Service
Dealers Association (NESDA) has just announced it is beginning an
immediate search for a chief executive. The position has been
vacant since the February 1 resignation of Executive Vice Pres-
ident Charles Porter. NESDA President Bob Villont says inter-
ested applicants should have association management qualifications.
A full job description is available from Mr. Villont at 8444 East
F Street, Tacoma, Wa., 98445.

IHF SEEKS EXEMPTION. The Institute of High Fidelity has told the
Federal Trade Commission its proposed regulation on Standards
and Certification would have a retarding effect on the Institute's
measurement standard activities. The IHF recommends a modifica-
tion to the FTC proposal which would exempt IHF-type technical
measurement standards by ensuring that they are distinguished
from product standards.

ABOUT PEOPLE. Richard W. King, national sales manager for PTS

Electronics since 1976, has been named Vice President of Marketing,
according to President Roland Nobis. King formerly was with RCA
Consumer Electronics...Jack Wayman, Senior Vice President of the
International Consumer Electronics Shows, has been named "Man of
the Year" by the National Association of Retail Dealers of Amer-

ica. The award was given for making "available to the retailers
of the country both product information and management know-how."
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TUNER SERVICE
TSCiii CORPORATION

SAME DAY NAW

OOP

ONE YEAR
SERVICE

0 ,

GUARANTEE. L

Ike Compasui Isuispeuient, ?noteaaionats

Better Quality Personal Attention -Faster Service

SUBSTITUNER

TSC PROVIDES YOU WITH A COMPLETE
SERVICE FOR ALL YOUR TELEVISION

TUNER REQUIREMENTS

TUNER REPAIRS

UNIVERSAL
REPLACEMENT MODULES

HEADQUARTERS BLOOMINGTON, INDIANA 47401 537 South Walnut Street Tel. 812;334-0411
ALABAMA BIRMINGHAM, ALABAMA 35212 5623 1st Avenue N Tel. 205/592-9150
ARKANSAS LITTLE ROCK, ARKANSAS 72204 4200-C Asher Avenue Tel. 501/661-0393
CALIFORNIA MODESTO, CALIF. 95351 123 Phoenix Avenue Tel. 209/521-8051

NATIONAL CITY, CALIF. 92050 117 East 8th Street Tel. 714 / 477-8746
NORTH HOLLYWOOD, CALIF. 91601 10654 Magnolia Boulevard Tel. 213/769-2720
SAN MATEO, CALIF. 94402 600 South Amphlett Boulevard Tel. 415/ 348-3292

FLORIDA TAMPA, FLORIDA 33606 3841 N.W. 9th Avenue Tel. 813/253-0324
FT. LAUDERDALE, FLORIDA 33309 3516 N.W. 10th Avenue Tel. 305/566-4882

GEORGIA ATLANTA, GEORGIA 30310 646 Evans Street S.W Tel. 404 / 758-2232
ILLINOIS URBANA, ILLINOIS 61801 908 East Main Street Tel. 217/384-2052

SKOKIE, ILLINOIS 60076 5110 West Brown Street Tel. 312/675-0230
INDIANA INDIANAPOLIS, INDIANA 46204 112 West St. Clair Street Tel. 317/632-3493

SOUTH BEND, INDIANA 46619 2010 Western Avenue T . 8
KENTUCKY LOUISVILLE, KENTUCKY 40217 #7 Dahlem Center, 826 Eastern Parkway

501291/

Tel.623848.-0499188
LOUISIANA SHREVEPORT, LOUISIANA 71104 2423 Southern Avenue Tel. 318/221-3027
MASSACHUSETTS SPRINGFIELD, MASS. 01109 144 Boston Road Tel. 413/788-8206
MISSOURI ST. LOUIS. MISSOURI 63132 9577 Page Avenue Tel. 314/429-0633
NEVADA LAS VEGAS, NEVADA 89102 1114 South Casino Center Blvd Tel. 702/ 384-4235
NEW JERSEY TRENTON, NEW JERSEY 08638 1139 Pennsylvania Avenue Tel. 609/393-0999

JERSEY CITY, NEW JERSEY 07307 454 Central Avenue Tel. 201/ 792-3730
NEW YORK ROCHESTER, NEW YORK 14606 25 Howard Road Tel. 716 / 647-9180
NORTH CAROLINA GREENSBORO, N. CAROLINA 27405 2914 East Market Street Tel. 919 / 273-6276
OHIO CLEVELAND, OHIO 44109 4525 Pearl Road Tel. 216/741-2314
OREGON PORTLAND, OREGON 97210 1732 N.W. 25th Ave., P.O. Box 10141 Tel. 503 / 222-9059
PENNSYLVANIA PITTSBURGH, PENNSYLVANIA 15209 515 Grant Avenue Tel. 412 / 821-4004
TEXAS DALLAS, TEXAS 75218 11540 Garland Road Tel. 214/327-8413
CANADA ST. LAURENT, QUEBEC H4N-2L7 305 Decarie Boulevard Tel. 514 / 748-8803

CALGARY, ALBERTA T2H-1Y3 P.O. Box 5823, Station "A" Tel. 403 / 243-0971

If you want to branch out into the TV Tuner Repair Business write to the
Bloomington Headquarters about a franchise.

Circle No. 128 on Reader Inquiry Card
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FROM
THE

EDITOR'S
DESK

It is being said: "The whole world is going digital!" True or not, it
certainly seems like that sometimes. While digital signals have not
yet reached into the home television receiver on a large scale basis,
it seems safe to say that eventually the demodulation of the
composite TV signal will be digitally controlled. (Already, for instance,
some satellite transmissions of TV signals are via digital means).

But, this aside, just look at the other areas to see the inroads that
"digital" has made in ancillary applications in the home electronics
field.

We have digitally controlled electronic tuners in the TV, digitally
controlled programmable controllers (microprocessors) to schedule
our television and VCR recording and viewing times; we have
digitally processed stereo signal handling (pulse code modulation);
we have microprocessor controlled home appliances.

The point is, to ignore "digital" at this point in time is to invite
certain extinction in the electronics service business.

So, for the second time in two years ET/D is presenting a refresher
course in digital basics. We begin this month with the first of six
articles by Joe Carr which are designed to bring you up to date and
give you "hands on" experience in working with digital circuits.

Another of our articles this month deals with one of the most
serious problems facing the independent electronic service shop-the
number which are dropping out simply because they don't know how
to manage their business affairs.

Last October in ET/D we offered an article, Pricing for Profit, on
one currently used method of business management. In this issue we
are presenting another tested system.

On page 00 you'll find a description of one of the most complete
labor and parts pricing systems ever developed for the home
electronics service industry-the Sperry Tech System. Developed by
John Sperry of Lincoln, Neb., owner and president of Sperry TV, this
system is the result of seven years of field testing.

We at ET/D know that many of the marginal electronics service
businesses in the United States are now at the point of no return.
They will have to learn efficient business management practices or
succumb.

We also know this can be avoided by taking the proper steps
NOW.

Thus I especially recommend both of these articles and bring them
to your attention. We at ET/D can't educate you. But we can let you
know what is going on and where to get the information you need to
stay in business.

The rest is up to you!

Sincerely,

6 / ETID - May 1979



Mallory Fasteners
fit right
in anywhere.
Because Mallory's got just about every kind your
customers will ever need-clamps, clips, wire

saddles, ties, cable hangers, circuit board sup-
ports, guides and dozens of others.

Add to this complete line, the right prices, and
packaging the way your customers prefer, aid
you have a profitable line that sells.

See your Mallory representative. Or contact
Mallory Distributor Products Company, a divi-
sion of P. R. Mallory & Co. Inc., Box 1284, India-
napolis, Indiana 46206. (317) 856-3731.

MALLORY
Circle No. 117 on Reader Inquiry Card



New SIMPSON
5" Dual -Trace

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

rsel :1:16111

a 4.0 ai

 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 -calibrated 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

INDUSTRIAL
EQUIPMENT

GROUP

111=81111111111111111.111MIII

111
Check logic
including
countdowns and PLL

1=11111W1111r

Display composite
video and AGC pulse

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

27 MHz "CB"
envelope and
ruout.eau ng signal

Check phase shift
and distortion in
amplifiers

8 / ETID - May 1979
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LETTERS
I have not been ignoring your (subscrip-
tion) offer. I have decided to close up
shop after 50 years of servicing -1929-
1978. I have been reading ETID from its
beginning, or so it seems to me. Many
an article has cleared up a tough dog,
making it easier on my time, and adding
to my knowledge. I wish you the best of
everything in your continuing effort to
aid the servicemen.
F. Earl Oliver
17925 Toepfer
East Detroit, MI 48021

TEKFAXS WANTED:
A letter which appeared in the January,
1979 issue from a T.R. Brown, seeking
out -of -print TEKFAX issues, prompts
me to make a similar appeal; I am in-
terested in obtaining TEKFAX books
prior to Vol. 110. If anyone "out there"
has any to sell, I am definitely in the
market for them. I, too, find them very
useful.

(If there exists a high level of demand
for these, and enough of us servicers
write the editor, perhaps ETID would
find it feasible to manufacture reprints.
How about it, Editor?)
Max McKahan, Owner
MM Television and Radio
300 E. Jefferson St.
Westville, IN 46391

EDITOR: We have no plans for reprint-
ing TEKFAX. You never know though, it
might be a good idea. How much de-
mand would there be?

would like to obtain TEKFAX 113. I

missed it by resubscribing at the
wrong time and now it's out of print.
Jerry Ledford
1810 Sandyhollow Rd.
Rockford, IL 61109

I need a TEKFAX No. 113. Does anyone
have a duplicate?
Jan D. Goranson
1 Sha Lane
Cherry Valley, IL 61016

I have been a subscriber to ETID for four
years and I have found the Tekfax
Schematics useful on many occasions
in my service business. However, I only
have Tekfax 112, 114 and those ac-
companying ETID since April 1975. Al-
though I requested 113 on a previous
renewal, I was sent a copy of The Elec-
tronic Troubleshooting Guidebook. A

more complete set of Tekfax Schema-
tics would greatly enhance their value to
me. I wonder if 113 and earlier editions
are available from the publisher, and if
so, what the cost of these publications
would be to a subscriber.
Ernest D. Niper
NECO
3309 Reina Drive N.E.
Albuquerque, NM 87111

HELP WANTED!
Will you please publish the following
in you Letters column in a future issue
of ETID.

I need a schematic and/or manual

and parts information for an Amphenol
Model 860 Color Commander Color Bar
Generator. Originally manufactured by
Amphenol and later distributed by
Aztec Electric, Mount Prospect, IL. Will
pay for copy cost. Thanks.
William F. Clark
7401 Jewel Lane
Indianapolis, IN 46250

I will appreciate hearing from any re-
ader who can provide service literature
for the JBL preamplifier (Graphic Con-
troller) SG520, and the JBL power am-
plifier (Energizer) SE4005. These mod-
els were discontinued some years ago

75% OFF LIST ON ORIGINAL -111
JAPANESE SEMICONDUCTORS

Why buy expensive American replacement semiconductors
When you can buy Japanese semiconductors for much less.

--

TYPE 1-9 TYPE 1-9 TYPE 1-9 TYPE 1-9 TYPE 1-9

2SA 102 34 2SC 620 50 2SC 1383 AO 2S0 359 .90 STK 435 5 50

2SA 473 55 2SC 632A 40 2SC 1384 .40 2S0 427 2.15 STK 439 8.75

2SA 484 2.30 2SC 6348 45 2SC I 448A 1.15 2SD 525 1.10 TA 7045M 2.40

2SA 495 3D 2SC 710 .25 2SC 1475 .90 2SD 526 75 TA 7055P 240

2SA 497 120 2SC 711 25 2SC 1509 .60 2SK 19 50 TA 7060P I 10

2SA 509 .35 2SC 712 25 2SC 15678 .70 2SK 23 I.00 TA 7061P 1.10

2SA 562 30 2SC 717 40 2SC 1675 30 2SK 30 45 TA 7062P 1 30

2SA 564A 34 2SC 730 3.30 2SC 1678 1.50 2SK 33 .70 TA 7063P 1.45

2SA 634 40 2SC 732 25 2SC 1687 A5 2SK 34 .55 TA 7074P 3.95

2SA 643 35 2SC 733 .25 2SC 1728 .95 2SK 41 .55 TA 7089P 2.40

2SA 673 40 2SC 734 25 2SC 1760 115 2SK 55 70 TA 7120P 160

2SA 678 50 2SC 735 25 2SC 1775 35 3SK 227 1.75 TA 7203P 2.80

2SA 683 50 2SC 756 110 2SC 1816 110 3SK 35 145 TA 7204P 2.40

2SA 684 50 2SC 756A 2.15 2SC 1908 .35 3SK 37 2.25 TA 7205P 1.90

2SA 695 50 2SC 778 3.25 2SC 1909 2.70 3SK 40 1.50 TA 7310P 1.50

2SA 699A 60 2SC 781 2.40 2SC 1945 5.45 3SK 41 150 TBA 810SH 2.30

2SA 706 1.00 2SC 784 35 2SC 1957 75 3SK 45 1.50 TC 5080P 555

2SA 720 35 2SC 789 90

2SA 733 25

2SA 747 4.80

2SC 793 2.40

2SC 799 2.40 FREE CATALOG
2S8 22 50

2SB 54 35

2SC 828 25

2SC 829 25 BEFORE YOU BUY CHECK OUR
2S8 77 40

2SB 175 40

2SC 839 35

2SC 867A 4.45
QUANTITY DISCOUNT PRICES ....

298 186 25 2SC 900 25

2S8 187 25 2SC 930 .25 2SC 1969 4.25 3SK 48 165 TC 508IP 3.25

2S8 324 35 2SC 945 25 2SC 1973 65 3SK 49 1.50 TC 50820 375

2S8 367 1 30 2SC 100081 40 2SC 1974 ISO AN 2140 1.80 UHIC 001 5.55

258 405 .30 2SC 1013 60 2SC 1975 1.80 AN 239 4 75 UHIC 002 5.55

2S8 407 90 2SC 1014 60 2SC 2028 .60 AN 247P 2.85 UHIC 003 555

2SB 463 I10

2SB 474 85

2SC 1018 80

2SC 1000 2.30

2SC 2029 190

2SC 2076 so
AN 274 1.85

AN 313 4 55

UHIC 004 555

UHIC 005 555

2S8 507 85 2SC 1060 80 2SC 2091 1.10 AN 315 2.15 UPC 200 215

2SB 511 80 2SC 1061 85 2SC 2092 2.15 BA 511A 2.10 UPC 554C 1.75

2S8 557 2.70 2SC 1096 50 2SC 2098 3.40 BA 521 2.30 UPC 555H 1.75

2SC 183 50 2SC 1114 3.75 2S0 72 .60 HA 1151 ISO UPC 575C2 1.50

2SC 184 50 2SC 11I6A 3.75 2S0 91 1.50 HA I I 56W 1.90 UPC 576 230

2SC 372 25 2SC 1124 90 2S0 92 1.70 HA 1306W 235 UPC 592HZ 90

2SC 373 25 2SC 1127 90 2S0 180 1.90 HA 1322 2 85 UPC 100182 2.30

2SC 380 25 2SC 1162 .80 2S0 187 40 HA 1339 2.90 UPC 1008C 5.70

2SC 382 40 2SC 1166 .35 2S0 218 340 HA I339A 2.90 UPC 1020H 2.30

2SC 387A 40 2SC 11728 310 2SD 234 75 LA 4031 P 2.15 UPC 10258 2.30

2SC 394 30 2SC 1173 .65 2SD 235 .75 LA 4032P 215 UPC 1156H 230

2SC 458 25 2SC 1209 .35 2SD 261 .35 LA 44(KI 2.30 UPO 8570 935
2SC 460 50 2SC 1226 .65 2S0 287 2.80 M 51513L 2.40 UPO 858C 7.15

2SC 481 I.40 2SC I226A A5 2SD 291 2.70 PLL 01A 4.50 UPO 861C 905

2SC 482 I.40 2SC 1237 210 2S0 313 65 PLL 02A 5 75 C3001 160

2SC 485 140 2SC 1239 210 2S0 315 .75 PLL 03A 8.65 2SC F8 2.90

2SC 495 55

2SC 509 AO

2SC 517 3.20

2SC 1306 110

2SC 1307 2.80

2SC 1318 40

2S0 325 70

2S0 330 84

2S0 356 75

SG 613 5.80

STK 011 430

STK 013 875

4004 240
4005 2 50

78105 1.10

MPS 031 I.90

2SC 535 35 2SC 1364 40 2S0 358 85 STK 015 4.75 SN 7400 I9

AMERICAN AUDIO
Semiconductor Division

P.O.Box 142 Dayton. Ohio 45459
MOWS Mon Fri 10-7 I EST )

HOTLINE 800-543-1645
IMMEDIATE DELIVERY

41,151 00 110.41.1qe and hundlinq Ohio reodrnt..V. sole. iu.
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SYLVANIA PUTS EMERSON
AND ADMIRAL BACK

IN BUSINESS.

In the 55 years Sylvania has
been making receiving tubes
a lot of companies have gone
out of business. But thanks to
Sylvania their products haven't
gone out of service. Because
Sylvania makes receiving tubes
to replace those of every make
of radio and television. Even
those whose manufacturers
haven't been seen in years.

When it comes to replacement
parts the right place to come

ECG is a registered trademark of GTE SYLVANIA

is Sylvania. Your Sylvania dis-
tributor carries a complete line
of receiving tubes, picture tubes,
test equipment and ECGR semi-
conductors designed to make
any brand work like it's brand
new.

Sylvania. The easy way to
get even the hardest part.

SYLVANIA



Richard W. Lay, Editor
(Chicago)

Walter H. Schwartz, Managing Editor
(Duluth)

Alfred A. Menegus, Senior Publisher
(New York)

David Hagelin, Publisher
(Chicago)

Tom Greney, Group Vice President
(Chicago)

John Paszak, Graphic Design

Kathy Tarnowski, Production Manager

Debi Harmer, Prod. Supervisor

Lillie Pearson, Circulation Supervisor

Gene Bailey, Reader Service

Julie Laiten, Promotion Director

Dawn Anderson, Classified Ad Mgr.

Please submit editorial
manuscripts to:
Editor, ET/D, 43 East Ohio St.
Chicago, III., 60611

ADVERTISING SALES

Please send advertising material to:
ET/D,
Production Mgr.
1 East First Street
Duluth, Minn. 55802
(218) 727-8511

East Region
Alfred A. Menegus
757 Third Avenue
New York, N.Y. 10017
(212) 888-4382

Midwest Region
David J. Hagelin
43 East Ohio Street
Chicago, Ill. 60611
(312) 467-0670

Southern & Western Region
Chuck Cummings
613 N. O'Connor
Irving, TX 75061
(214) 253-8678

HI*
HARCOURT BRACE JOVANOVICH
PUBLICATIONS

Robert L. Edgell, Chairman
Richard Moeller, President
Lars Fladmark, Senior Vice President
Arland Hirman, Treasurer
Joe Bilderbach, Vice President
James T. Gherna, Vice President
George A. Glenn, Vice President
Thomas Greney, Vice President
Ezra Pincus, Vice President
Harry D. Ramaley, Vice President
Lois Sanders, Vice President

and JBL cannot provide service manu-
als. I have schematics, but they do not
indicate voltages. Thank you.
Jacob Landy
11 Gardenia Lane
Hicksville, Ny 11801

I need a schematic diagram for a
Minshall-Estey Organ, Model L, Serial
No. 1199. This organ was manufactured
at Battleboro, VT, but my inquiry there
has not been answered.
Kenneth L. Rude
Columbus, ND 58727

I need schematics and any other in-
formation on Auto Electronic Radioclast
Models 0-20-1P and HO made by Elec-
tronic Equipment Co., Tiffin, OH.
Aaron P. Holt
RR1
Lyndor, IL 61261

I am in need of a schematic or any
other info for an ANACONIC Digital Mul-
timeter Model 390, manufactured by
Rowe Electronics of Summit, NJ.

Because they are apparently out of
business, I would appreciate hearing
from anyone who could supply me with
a copy or direct me to another source for
the information.

Of course, I would be happy to pay all
costs involved.
R.J. Blacka
Chroma TV & Electronics of Wyndmoor
1000 E. Willow Grove Ave.
Wyndmoor, PA 19118

I am looking for technical data and a
schematic of a penetrator Model
12PT30 made by Fyr Fyter Co.
Joe Duval
Duval Electronics
11345 Waterville St.
Whitehouse, OH 43571

I need help with an amplifier, Voice of
America, Model 1544. The transistors in
the right side output are shorted. The
numbers on them do not match any in
the parts books. A schematic and any
other information or a source of either is
needed.
Albert J. Barnes
199 Western Ave.
Cambridge, MA 02139

BACK ISSUES!
I have my magazines stacked up in the
storage closet. Anyone need any back
issues?
Ted Wojciehowski
507 Oak St.
Huntley, WI 54534 ETD

I'VE GOT A SECRET.

DID YOU KNOW THAT WE ARE 'THE
MODULE REBUILDERS?

M.E.S. WILL GIVE YOU A
HIGHER GUARANTEED PROFIT
RETURN. PLUS, WE'LL THROW
IN THAT WORKMANSHIP WE'RE

BECOMING FAMOUS FOR!

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

 SERVICE ALL MAGNAVOX REMOTE
CONTROLS, INCLUDING THE STAR.

 FINAL CHECK ALL MODULES ON AN
OPERATING CHASSIS.

 USE ONLY FACTORY SPECS PARTS
FOR REPAIRS.

 HAVE BEEN IN TV SERVICING FOR 20
YEARS.

 ARE FACTORY TRAINED, CET's &
STATE LICENSED.

 GIVE YOU A 1 YEAR LIMITED
GUARANTEE.

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

RELY ON THE
MODULE 40

REBUILDER

MODULAR
ELECTRONICS
SERVICES, LTD

4024 W. 10th St
Indianapolis, IN 46222

(317) 243-8347
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SERVICE mum
RCA

Color TV Chassis CTC86-RF401 (screen fuse resistor)
and Q401 (horizontal output)fail after about one minute of
operation. Likely cause-defective CR405, 27 volt source
rectifier.

2

Cl

C4 + 1003 C414
1000 470 1/2W TO

P2MSC-535V -60V PULSE

Color TV Chassis CTC-85, 86, 89, 90, 91, 92-Repetitive
failure of MDH001 module (horizontal oscillator). Re-
placement module lasts from a few minutes to a few days. Q5
or Q6 usually becomes defective. Probable cause-open
C303 or broken ground lead to C303.

cl
IJJ9p IEMVI

DER
fiBCO

26
39431/2w 0

TERANNAL GUIOES

E9CCR12

01 T../ 0%07

BC

iif
CAN

ISOV

rd. OR1ZONTAL RETURN

 150vDC

START/RUN rDRiZONTAL OSCILLATOR -
START/RUN 11.02004TAL DRIVER -

ZENITH

Raster only when brightness is advanced-no video or
sound. Possible cause: Open LX201, terminals W9 to W13 of
socket for sync AGC module. trb

GIS VA/17 C71 PM 11 AND IS I.
VII% 011 TWIN USER AS
PIED ON (RABBIS

1401

IRIS
SAI

WA
111

auI
"4
1671 4'1004
1211 22

3.51 0IS.
II

I4
II

11

I.C.4(11 221-53-131

ISO
ISO 110001.1

1. MONO

S"

041
IS,

OA

SI
4

201

III

711

042
.01-11-

24

0401

RII

(411

;;I°
(01
01

I 6.12

TV 111

C4011 I
7SPO T

(M0

ROOM
11+

01015(0

Stop Repeating Original Equipment Failures!
Specify Thordarson Better Built Exact Replacements!

It's good business for you to switch to Thordarson exact replacements. They are designed and built better than
the original they replace.
You choose from the industry's widest selection of flame retardant flybacks and yokes and exact replacement
voltage multipliers. All conform perfectly to the original. From mounting holes to wiring color codes. Replacement
is fast and easy with accurate, constantly updated Thordarson cross-reference data.
Why keep replacing original failures with more originals? Specify Thordarson exact replacements-for any
brand. You'll get quality at reasonable prices, reduce call backs and satisfy more customers. Order from your
Thordarson distributor today!

THOR DARSON MEISSNER, INC.
Electronic Center
Mt. Carmel, Illinois 62863

In Canada-GTE Sylvania Canada Corporation

Circle No. 127 on Reader Inquiry Card
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STRICTLY
BusinEss

A

The name of the game in service is getting each technician to work
as productively as is humanly possible. For our purposes, working
productively means having the technician spend the great majority of
his available time repairing the equipment and creating income.

Continuing awareness of productivity extends into every facet of
service operations-including routing and dispatching. Here are a few
thoughts on scheduling calls.

 Most technicians start their working day around 8:00 to 9:00 in
the morning ... still during the rush hour. Keep the length of that first
drive as short as possible, to avoid losing time driving in heavy traffic.

 Where possible, schedule the first call from the technician's
home. It is kind of fruitless to have the technician make the tortuous
drive through heavy traffic to the store, only to turn around and make
the tough drive to the customer's home. If he is going to come in to
the store, it is just as effective to come in at 10:00 or 11:00 as at 8:00.

 Avoid having all technicians come in at the same time. As the
boss, you can only deal with one man at a time, so why crowd them
all in at once. Besides, when they are all there together, they are
quite likely to spend their time talking about ball games and bowling
scores.

 Avoid having them come in to the store at all, and certainly more
than once a day. If they were in this morning and will be in again
tomorrow morning, do you really need to see them again at 4:30 this
afternoon ... or could they be getting in one more call?

 If the truck is stocked properly, and dispatching is done by radio
or telephone, maybe they only have to come in two or three days
a week.

 One call at a time dispatching, whether done by radio or
telephone, can be very effective. When the man finishes his first call,
he contacts you to get his next one. He is given the call that is
nearest to his present location. Since he is always being dispatched
to his closest call, he makes maximum use of his time, as well as
holding down vehicle expense. One story is told of the customer who
called in for service, hung up the phone, walked into the living room
and saw the truck pull into her driveway. She was flabbergasted ...
and obviously pleased with the promptness of service.

Attention to a few simple details could conceivably result in one
extra call per day per man which might translate into an addition
$5,000 per man per year in PURE PROFIT.

Mgr., NARDA's Service Divisio
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Sixways to beas smart
and make asmuch money
servicing Zenith products
as any technician in town!
If you are really serious about being the best

Zenith service technician in town, sign up now for
Zenith's 1979/80 Service Literature Subscription
Program.

For a full year beginning June 1, you will receive
the latest information on how to service Zenith
products.

And we will keep on sending you fresh information
thru May 31, 1980 as new Zenith products are
introduced...and new techniques for servicing
Zenith products are developed.

First cf all, you will receive individual
service manuals with step-by-step
instructions, diagrams, charts, exploded
views and photographs covering
every-hing you need to know to
service Zenith's newest product lines.

Periodically thru the year, you will
receive up -dated information, tips on
servicing short cuts, and other
important data as they develop.

New product announcements will be
sent to you, too...plus news of any
new components kits and accessory
items that could help improve your
efficiency and your profit picture.

Chassis parts lists will be simplified and
your inventory requirements reduced,
because we will group into a much
small -3r list of chassis families all parts
that are identical in one or more chassis.

The same for parts lists covering all
cabinet models. They will be organized
for you by model family to reduce the
size of your cabinet parts lists as much
as 90% ...and greatly simplify your
stocking procedures.

But that's not all.

Also included with this wealth of
technical information will be a unique
self -training manual with audio
cassettes that focus on engineering

00\ innovations incorporated in the
1979/1980 product year.

There's simply no easier, more convenient, more
economical way for you to be as well informed
and position yourself to make as much money
servicing Zenith products as any technician in town.

Sign up now for Zenith's 1979/1980 Service
Literature Subscription Program by completing and
mailing the coupon below!

The quality goes in before the name goes on.'

Technical Subscription Service,
Zenith Radio Corporation
11000 Seymour Avenue,
Franklin Park, Illinois 60131

Please enter my order for your 1979/80 Ser-
vice Literature Subscription Program on receipt
of check (or money order) enclosed in the
amount of $31.95 (plus tax applicable in States
of Arkansas, California, Florida, Illinois & Iowa).

Name

Company Name

Address

City State Zip



Projection
television
Getting the big picture

While projection color TV is
expensive and bulky and
therefore not in too
widespread' home use, it is
enjoying an increasing
popularity. Here's what the
major manufacturers are
doing in systems suitable for
the home.

by Walter H. Schwartz

Recently projected television has
begun to enjoy an upsurge in
popularity as a means of producing a
picture larger than that offered by
cathode-ray tube sets. This new
popularity is actually something of a
revival. In the early and middle fifties
black and white projection television
enjoyed a momentary popularity and
even earlier than this some of the first
large screen, i.e., 20 in. sets used a
projection system. Large black and
white CRT's apparently put an end to
such systems however, and except for
theater or auditorium use black and
white projection TV came to an end.
While a few companies such as Kalart
Victor manufacture auditorium
systems capable of high quality, high
brightness black and white pictures,
color projection systems have just
recently come to the notice of the
major television manufactures and a
number of small manufacturers alike.

Projection color television for home
use or small commercial installations
probably obtained its initial impetus
from Advent, who in 1967 began
development work and in 1973 test
marketed their first model with a
seven ft diagnonal screen. Apparently
about this time Sony entered the market
with a 50. in. model using a single tube
and later introduced a three tube unit.

Since then a number of small
manufacturers have offered sngle
tube systems, generally projecting an
enlargement from a small screen,
Sony or Quasar or other 13-15 in.
portable, and within about the last
year General Electric, Panasonic,
Quasar and MGA have begun
production of projection color
television.

Projection designs
Projection television is available in
three basic designs (Fig. 1) and
numerous variations on them. The
first, and perhaps most obvious, is the
two piece system: a projection unit
and a separate screen. The second is
a self contained system where the
image is reflected onto the screen by
a mirror. And the third is a self
contained system which uses one or
more mirrors to project the picture
onto the screen from the rear. All of
these are in use currently. The lower
cost systems project the picture from
a small screen set onto a separate
screen. There is no limitation on
screen size with this system, but there
is a practical limitation of brightness.
The largest color systems use a
separate screen with three ultra -bright
tubes projected and converged on the
screen to obtain an adequately bright
picture. Several of the intermediate
screen size sets are self contained
front projection units. These appear
generally to use 40 to 60 in. screens.
General Electric and Century
Projection Systems use rear projection
one piece units.

Screens and viewing angles
The screens used for projection TV
have a gain when compared to a
standard perfect reflection surface-a
chalk like or matte, flat surface which
reflects equally in all directions. The
degree of directivity determines the

gain. The specifications of the several
manufacturers indicate screen gains
of 6 to 10 are common (Fig. 2). The
screens are also curved to ensure
even illumination and are inclined
slightly to reflect extraneous light
downward, instead of into the viewers
eyes (Fig. 3). These factors restrict
the optimum viewing angle to within
certain limits to maintain adequate
brightness and uniform color (Fig. 4).
Typical viewing range is up to 30
degrees on each side of a center line
horizontally and about 10 degrees
from the center line vertically (Fig. 5).

Lens systems
On the premise that the technician will
normally have to perform little repair
or maintenance on the optical
systems, they will be surveyed quickly
here.

The simplest is the straight refracted
projection from a single tube (Fig. 6).
This system positions a lens in front of
a normal CRT. The light output is
limited by the characteristics of the
shadow mask CRT and by the size of
the lens. The systems that are
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ET/D's new Modern Serviceshop Management Manual

11*
Just what you need to keep your business running smoothly and profitably!

Filled with ideas and advice on situations faced in owning your own
serviceshop, this manual is perfect in helping you cope with your
day-to-day business problems.

CATEGORIES INCLUDED ARE:

Business Management
<IC Chapters on basic accounting procedures, ratio analysis, planning for profit in the0
0 business environment and current asset management
1- Service of Electronics Equipment

Nse Chapters on troubleshooting transistorized circuits, modern test equipment, digitalccI'0 electronics, industrial control systems, and modern serviceshop layout
1-

''''
New Business Horizons

u_
O w Chapters on whether to expand your business contract service, business opportuni-

>-
C.) ties in medical electronics and service business opportunities in small industrial

CL
zw settings

O cc
c.) Lu

u_. _cc ... i

D Fc't
0>-}

cn
cc Please send me __ _ copy(ies) of MAIL TO:
LLI
13 D ET/D's MODERN SERVICESHOP MANAGEMENT ET/D Magazine/Book Dept.
CC

z
in MANUAL at $12.95 per copy. (Please add 1 East First St.- $1.50 per order to cover postage and handling. Duluth, MN 55802
co On multiple copy orders add 250 for each
tiii- additional copy.) 7

<-I
Name

Company Name

Street Address
(we ship by United Parcel Service which does not deliver to P.O. Boxes)

City State Zip

Publication Date: Now available! Orders will be fulfilled within 60 days of the
date of order.

ORDER ET/D'S MODERN SERVICESHOP MANAGEMENT MANUAL TODAY!
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ET/D's new Modern Serviceshop Management Manual
Just what you need to keep your business running smoothly and profitably!

Filled with ideas and advice on situations faced in owning your own
serviceshop, this manual is perfect in helping you cope with your
day-to-day business problems.

CATEGORIES INCLUDED ARE:

Business Management
Chapters on basic accounting procedures, ratio analysis, planning for profit in the
business environment and current asset management
Service of Electronics Equipment
Chapters on troubleshooting transistorized circuits, modern test equipment, digital
electronics, industrial control systems, and modern serviceshop layout
New Business Horizons
Chapters on whether to expand your business contract service, business opportuni-
ties in medical electronics and service business opportunities in small industrial
settings



PROJECTION
SCREEN

TV SET LENS

(A) 2 PIECE MODEL

PROJECTION
SCREEN

MIRROR \

LENS

TV SET
(FACE UP)

(B) SELF CONTAINED MODEL (C) REAR SCREEN MODEL

Fig. 1-Projection TV's three basic designs.

INCIDENCE LIGHT

PERFECT REFLECTING SURFACE SCREEN SURFACE (DIRECTIVITY)

INCIDENCE LIGHT

Fig. 2 -Projection screen gain.

DARK AT FRINGE EVENLY ILLUMINATED

Fig. 3-Screen illumination.

PALE
HORIZONTAL

SCREEN

DARK

BRIGHT

DARK

!/74/1.44:":44/ /22%i
VERTICAL

Fig. 4-Effects of screen viewing angle.

accessory to a standard TV receiver
all use this method. These must be
viewed in a rather dark room.

A modification of this system is
used in certain rear screen and single
unit models (See Fig. 1). Here a
special, bright, CRT is operated at
rather high anode voltage and
produces an image bright enough for
good light output after a considerable
degree of magnification. General

OPTIMUM VIEWING RANGE

OPTIMUM VIEWING RANGE

3 4 10 19 I 20M
1I

9 13 32 59 60FT

Fig. 5-Typical optimum viewing area.

CRT LENS SCREEN

4+141
Fig. 6-The simplest projection system-a single lens.

Electric and Sony use variations of
this system.

Most of the really large screen
systems use three small monochrome
(red, blue and green) CRTs,
eliminating the shadow mask for
higher efficiency and permitting a very
bright image when operated at high
anode voltages. Advent and Sony use
this system with monochrome tubes
and separate lenses. Mitsubishi,

Quasar, and Panasonic use
monochrome tubes which contain all
or part of the optics (Fig. 7).

The electronics
The chassis used in the major
manufacturer's projection color
television systems are all top of the
line. Since the pictures are so large,
the quality, resolution and absence of
snow, is very important. The chassis'
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often have extra video amplification,
some have had comb filters to insure
better resolution, (See ETD Sept.
1978, Page 19), better than average
audio, heavy duty power supplies, and
the three tube systems must have
extra heavy duty HV supplies to
supply the extra beam current.

Advent
The Advent 700 Series consists of
three units: The 710 5 foot screen
priced at $2395, the 710-6 foot screen
at $2595 and the 760 with a 6 foot
screen priced at $3295. The 760 uses
three tubes, each with a four element
f 1.3 lens system and produces a
screen brightness of approximately 32
ft. Lamberts, twice the recommended
standard for movie theaters.

The 760 uses the Omega random
access keyboard tuning system with
remote control. (For details on the
Omega tuning system, see ET/D
August '68, Page 16). The video IF
and video detector are contained in a
single module-nothing unusual to this
point, but now some unique features
begin to appear. Video from the IF
module is fed to a signal processing
IC which develops AGC and acts as a
sync amplifier and separator. This
video also feeds an emitter follower
for video output to external equipment.
At this point, an external/normal switch
permits switching between output of
the video detector, or the output of an
external video amplifier and sync
separator which accepts local video
camera signals, or the direct video
output of a video tape system, or other
video, not RF signals. Also, at the
input to the video amplifiers, a built-in
cross hatch generator is available for
convergence touch-up.

The video amplifier and the chroma
amplifiers and demodulator are
conventional, and ultimately feed R, B
and G outputs which are different only
in that they drive individual CRT's
instead of a tri-color tube.

The sweep circuits also have some
unusual features. Some extra pains
have been taken to insure vertical
linearity and the vertical output stage
drives the three vertical yokes in
series. The horizontal sweep system
schematic appears conventional,
except for the output side of the
horizontal output transformer. Here the
three horizontal yoke windings are in
parallel, each in series with its own
linearity controls (Fig. 8). Three focus
controls are in parallel; a tripler
supplies 28.5 KV to the CRTs through
a high voltage splitter. The focus tap
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Fig. 9 -The VS -700U comb filter. (Courtesy Mitsubishi.)

on the tripler also supplies a signal to
a crowbar circuit in the main power
supply to shut it down in case of
excessive high voltage. There are no
scan derived supplies, except the CRT
screen supply which is rectified pulse
from the primary of the horizontal

output transformer.
The main power is only unusual in

that it uses a straight forward power
transformer, rectifier, filter setup to
supply +200 volts to the R, G, and B
outputs, +116 volts to the horizontal
output stage, +59 volts to the vertical
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Fig 10 -Luminance peaking circuit of the
VS -700U

drivers and output stage and regulated
+24 volts to the rest of the chassis.
There is also a -29 V source for
certain functions in the Omega control
system. The power requirements are
250 watts maximum.

Mitsubishi®
Mitsubishi/MGA offer two models. The
VS -500U, a self contained model (Fig.
1a) with 50 inch screen and the
VS -700U, a two piece system with a
72 inch screen. Mitsubishi has
developed its own meniscus lens tube
with completely self contained optics
(Fig. 7). Three tubes are used, red,
blue and green providing a screen
brightness of up to 40 foot Lamberts.

The VS -700U chassis contains
different and additional circuitry when
compared to a standard TV receiver.
Several of these will be covered in
some detail here.

To insure a high resolution signal
video frequency response is flat to
approximately 4MHz, which allows a
horizontal resolution of more than 400
lines (center screen). Since the
luminance bandwidth overlaps the
chroma in the 3 to 4MHz region, a
3.58MHz dot pattern can be produced.
The chroma and luminance signals
are interlaced, luminance on odd and
chroma on even harmonics of the
horizontal sweep frequency.
Therefore, a comb filter can be used
to eliminate this effect (Fig. 9). Video
signal, containing chroma, is applied
to the base of Q2A0, and thereby to
Q2A1. Signal delayed by 1H is applied
to the base of Q2A3 and thus appears
at the emitters of Q2A1 and 02A2.
The sum signal appears at the
collector of Q2A1 and is taken as the
chroma out. Difference signal is taken
from the collector of Q2A2. This is
luminance with chroma cancelled.
Exact cancellation balance can be
made by adjusting Q2A3 gain by
means of VR2A0.

Another attempt to maintain high
picture quality under varying
continued on page 47
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Inside a real, live,
microprocessor
And, it really works

Think of it as black magic if
you will, but the fact is if you
ever handle modern logic
circuits-and you will-then
this step-by-step description
is just the thing you'll value for
future reference.

By Steven K. Roberts

It's time to pull the 8080 microprocessor
chip out of its socket in the single -board
computer we looked at in January, pry
off the lid, and find out once and for all
what wizardry has been tucked inside.
The CPU cannot remain a mysterious
black box if we are to intelligently
discuss further applications,
programming, and service (yes,
eventually we'll get to that). Once we
whisk away the shroud of mystery that
surrounds the Central Processing Unit,
we should really be able to see
microprocessors for what they are: the
simplest way to build control systems
that has ever been devised by man.

Before we dive into the guts of the Intel
8080 and become confronted with new
concepts left and right, let's first review
what it takes to make a simple computer.

First, there's the obvious: memory.
We have already discussed this
somewhat, but in case you missed it,
memory for a computer can be thought
of as a large number of addresses
(Locations) which can be selected by the
Central Processor, each of which
defines a byte, or 8 -bit unit of
information. (There are computers in
existence which use 4, 12, 16, 24, 32,
and even 64 bit memory elements, but
they all follow the same general
principles, and 8 bits is most common.)
Each location can be used to store a
program instruction or a piece of data,
and can be read by the processor or
updated with a new byte. There is, of

The author at this computer. Mr. Roberts, the president of Cybertronics, Inc., a
microprocessor engineering firm in Louisville, Ky., has designed numerous small systems
for business.

course, a type of memory called Read
Only Memory (ROM) which cannot be
changed by the processor - this is used
for permanent program storage.

Second, there is interconnection with
the outside world, generally referred to
as "I/O," or Input/Output. Like memory,
the I/O of a system consists of a number
of addresses, but each corresponds to
some device, such as keyboard, printer,
motor, light bulb, numeric display,
temperature sensor, or diagnostic
socket.

And third, of course, is the Central
Processing Unit (CPU), interconnected
with the others as shown in Figure 1, via
the three buses we discussed in January
(Address, Data, and Control).

Functions of the CPU
Now, what is a Central Processing Unit?

We know that it has to be able to fetch
instructions from memory, either in
sequence or as the result of a JUMP,
CALL, or RETURN instruction. We know
that it must be capable of taking the

instruction apart to determine the type of
operation to be performed, and perhaps
fetch additional information from
memory to allow its completion. It must
be able to make logical decisions based
upon relationships between various
pieces of data, and act upon those
decisions by altering the flow of
instruction execution.

So, what do we need in a CPU?
We need an instruction decoder, to

determine which of the 72 basic
instruction types is being presented and
to use this information to generate
internal commands which accomplish
the operation. We need an Arthmetic
Logic Unit to perform logical operations,
and we need some testable flags to
allow decisions to be made. We could
use some internal registers to simplify
manipulation of the data without having
to do everything in memory, and we'll
make one of the registers more
important than any of the others and call
it the Accumulator. Naturally, we have to
have a way of communicating with the
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Fig. 1-The general structure of a microprocessor system.
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memory and the I/O: we'll create
address and data latches to take care of
information to and from the outside
world, and we'll buffer them so that they
can handle the loading imposed by
external devices. So far, so good: the
only other major item we need is logic to
take care of timing and control,
effectively tying all the rest together and
telling each part of the system when to
move, and how.

Intel puts all that together as shown in
Figure 2, the Functional Block Diagram
of the 8080 CPU. Don't panic.

Turning it on
When an instruction is fetched from
memory (from a location addressed by
the Program Counter), it passes, under
the direction of the Timing and Control
logic, through the Data Bus Buffer/Latch
onto the Internal Data Bus. This bus is
identical in principle to the System Data
Bus we talked about before, accepting
data from various tri-state logic devices
to act as the central avenue of internal

communication. The only difference is
that it is not directly visible to the outside
world, which, for the purposes of this
discussion, consists of everything that is
not contained within the 8080 chip itself.
(Sometimes, we speak of the outside
world as everything not contained within
a complete computer system.) Anyway,
the instruction that the CPU is supposed
to perform (execute) is gated onto the
internal data bus, and then the
Instruction Register is commanded to
latch it. We have an instruction in the
Instruction Register. Wonderful.

An instruction can take many forms.
Sometimes a single byte will suffice - the
command to increment the contents of
the accumulator, for example, is always
a 3C. (This is a hexadecimal number -
the easiest way to express a binary
value. The '3' means that the left four bits
are '0011' and the 'C' means that the
right four bits are '1100'. Converting
00111100 to decimal is a little clumsy,
but results in 60 in case you're curious.
Now, the instruction decorder doesn't

just say, "Aha, a 3C! I think I'll increment
the accumulator!" First of all, the
increment instruction contains three bits
of variable information which register to
increment. The instruction actually looks
like this:
0/ 0/ D/ D/ D/ 1/ 0/ 0
The three bits called "D" make up the
destination operand, which affects the
subsequent activities only in choice of
register (of course, that's a rather
significant effect, from a system
standpoint). Had those three bits been
'010' instead of '111', the instruction
would be '14' in Hex (get it? 0011,
0100?) and would cause the 8080 to
increment the D register, not the
accumulator (usually just called 'A'). The
point of all this is that the actual
command to increment is expressed by
the specific combination of the first two
and the last three bits, and then the
remaining three bits are examined to
see which register is the lucky one.
Other types of instructions have different
codes, but are the same in principle.

Sometimes, where the choice of
operand is not one of the seven registers
but is instead one of the 65,536 possible
memory locations (like in a JUMP
instruction), the single 8 bit code is not
sufficient. The CPU must fetch two more
bytes to make up the full 16 bit address.
Remember - the numeric value of the
instruction itself is of little interest (after
all, a 3C and a 14 are both increments);
the decoder simply responds to bit
patterns in order to determine what
action must be taken.

Instruction commands
Armed with the decoded instruction, the
instruction decoder is in a position to
create a sequence of internal
commands which cause the operation to
be carried out (with the help of the
control logic). Some of these
commands, such as those resulting from
a LOAD instruction, merely cause the
contents of the source register to appear
on the internal data bus (leaving the
original unchanged) and then cause that
data to be loaded by the destination
register, obliterating whatever was there
before. Nothing fancy, data just gets
copied from one internal location to
another, a few thousandths of an inch
away. Others do the same thing, but the
source or destination may be one of the
locations in memory or possibly even a
device on an input or output port.

Other instructions may affect
execution. If the processor is plodding
along, incrementing the Program
Counter (PC) to follow instructions in
sequence (which is what it always does,
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unless directed otherwise) and suddenly
encounters a JUMP command, it inhales
the next two bytes and loads them into
the PC to find out where to continue. No
data moves, all registers and flags are
unchanged, but the processor is now
executing instructions somewhere else.
As we discussed in December, there are
many variations on this theme, which
represent not only the ability to do
subroutines, but also provide the
processor with the ability to make logical
decisions, without which it would be
quite useless.

And then there are the instructions
which affect the data somehow, beyond

INPUT

A
OPERANDS

Bons e8,

ARITHMETIC
LOGIC UNIT

RESULT

Fig. 3-Block diagram of an arithmetic Logic
Unit (ALU). Here operands A and B are used
to produce the Result-under the control of
command lines. Status flags are set after
each operation to provide decision criteria
for the processor logic.

just moving it about. The increment is of
this type, serving to add 1 to whatever
piece of data is specified. What if you
want to add 37? Do you do 37
successive increments?

2 + A = Add A,2
If you ever do, we'll cancel your
subscription! No, fortunately there is an
ADD instruction among the 72 or so
available in the 8080. You have three
choices if you want to add 37 to the
accumulator (by the way, the
accumulator is special because it is
always where the result of a logical
operation involving two pieces of data
ends up). First, if another register
already contains the 37, you can simply
say "ADD r," where 'r' is the register in
question (A, B, C, D, E, H, or L .... yes,
you can add A to itself). Second, if the 37
is out there in memory somewhere, you
can stuff its address into H and L, then
say, "ADD A,(HL)." Wait - I'm confusing
you. At the gut level, an ADD instruction
looks like this:

1 / 0 / 0 / 0 / 0 /S/S/S
Like the increment instruction that we
tore apart a few minutes ago, the add
instruction is recognized by a specific bit
pattern - in this case the first five bits

must be '10000'. The bits called 'S' make
up the source operand (since A is the
destination) and, if you think about it,
offer eight possibilities (2)3. There are
seven registers.

The eighth one is memory. Anywhere
in memory. The location currently
addressed by H and L, taken as a pair
(call 'em High and Low) is treated
exactly like one of the seven registers. If
SSS (or DDD in the increment
instruction) is '110' then the register in
question is a memory location. Neat,
eh?

So, you can see that the addition of a
37 in a memory location to the
accumulator is just a special case of the
ADD that came before, when the 37 was
in another register. The only difference
is that H and L must be set up properly
ahead of time.

But what if the 37 doesn't exist
anywhere else in the system at the
moment, and the program still wants it
added to A? You could be inefficient and
stick it somewhere, then do the add, but
a better way is to use a variation of the
instruction called ADD IMMEDIATE.
Use a slightly different opcode and a
second byte in the instruction (the 37),
and the processor decodes the
command (C6), promptly pulls the next
byte from memory, and adds it to A. In
assembler lingo, it looks like this: ADD
A,37.

(This inevitably turns into a software
discussion. Describing a central
processing unit without going into some
of the programming aspects is like
writing a biography of Beethoven
without mentioning music.)

Now that we have discussed some of
the types of operations that go on in the
system, we can see what an Arithmetic
Logic Unit is good for.

There is an ALU in Figure 3. If you
have spent much time with TTL, you
may recognize this as a 74181. Here's
what it does: Two operands, A and B,
are combined in a fashion determined by
the command code to produce the
Result, along with a few flags to indicate
some important things about what just
happened.

The ALU takes care of adding (with or
without a carry), comparing, subtracting,
ANDing, ORing, and various other
logical operations. These operations
affect the flags in predictable ways - the
ZERO flag is set if the result is zero, for
example - so that the conditional
JUMPs, CALLs, and RETURNs can
have conditions to work with. The ALU
occasionally looks at the flags as well,
such as when adding two numbers with
carry. The carry represents an overflow

from a previous addition, and allows the
processing of numbers too large or too
precise to be expressed in eight bits
[which can only be arranged in 256
possible combinations (2)8]. CARRY
is one of the flags.

And so, hopefully, it all ties together.
There are some little boxes in Figure 2
that we have not discussed, but they
either perform an invisible internal
function or they will be easier to deal with
in our next installment, which will be
heavily oriented toward software. The
stack pointer, for example, is a
wonderful device which cannot possibly
make any sense without a detailed
description of what happens when a
subroutine is called.

Why the 8080?
The 8080, as I mentioned in the past, is
presently the world's most popular
microprocessor, especially if you count
its more intelligent descendant, the Z80.
There are many, many others, however,
with widely varying architectures. There
are dozens of relatively new devices that
are oriented toward dedicated control
tasks (appliances and the like), one new
family even incorporating analog I/O on
the chip. It is this class of devices, more
than the 8080 and Z80, that you are
most likely to encounter on your bench.

Why, then, do we treat the 8080 in
such detail? This type of design
represents one of the major families of
microprocessors, and most others are
closely related. Further, even
completely different chips must follow
the same basic design criteria: fetch
instructions, decode them into moves or
logical operations or transfers of
execution, and then execute. The
differences, while significant, are only
visible in the programming and in the
device wiring - not in the fundamental
design of a system. Since the 8080 and
the Z80 are the processors you are most
likely to deal with if you acquire a system
of your own or pursue further literature,
we have chosen them for this
discussion. And, just to make sure you
are confused, we use the Z80
mnemonics (like INC A for 3C) when
talking about the 8080, which has its
own set of mnemonics (INR A). The
instructions are exactly the same, but
the Z80 mnemonics offer an easier way
of thinking about them when you start to
program.

You may wonder, further, why we
bother to go into detail about the inside
of the microprocessor, something you
are guaranteed to never see no matter
how many systems you ultimately
continued on page 47
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Introduction to
digital
electronics
The IC logic families

In this first of six articles you
are invited to brush up on your
digital theory. Subsequent
articles will take you on a
step-by-step learning
experience complete with
built-in experiments to test
your knowledge.

By Joseph J. Carr, CET

Digital electronics is no longer an exotic
field that can be safely ignored by the
electronic service technician. Servicers
in areas once far removed from "digital"
are now finding many devices that
depend heavily on these circuits in
today's modern television and stereo
receivers.

While many technicians in these
areas voice dismay at recent digital
incursions into their world, others see it
as an opportunity. If you have been
apprehensive about the world of digital
electronics consider this: Digital circuits
only recognize "on" and "off" states like
switches and relays! Such circuits are,
for the most part, merely electronic
versions of simple switch and relay logic
combinations.

The fact is that, in most cases, anyone
who can understand switch and relay
logic can understand digital circuits,
and-digital circuit servicing is generally
easier than color television servicing.
Personal experience in both areas leads
me to the latter conclusion.

Logic states
We have mentioned that digital circuits
respond to only two different input
states. These are called "1" and "0"
(after the two permissable digits of the

+5

0

Fig. 1A. The digital logic level for a
TTL device

Fig. 1B. One possible CMOS bipolar
logic level
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01

output

Fig. 2. A typical RTL inverter circuit

binary, or base -2, number system),
"HIGH" and "LOW", or (in older texts)
"true" and "false." These merely
designate the two different voltage
levels. In this series we will use mostly
the HIGH/LOW designations because
they more graphically describe what is
going on in the circuit.

Transistor -transistor -logic (TTL)
responds only to 0 and +5 volts. If any
other voltages are applied, then the

device will either 1) fail to work at all, 2)
work unpredictably, or 3) burn out. The
standard TTL voltage levels are shown
in Figure 1A.

Complementary metal oxide
semiconductor IC devices may use the
same 0 and +5 volt levels as TTL, but
may also use any level between ±4 volts
and ±15 volts. In figure 1B we see ±7
volt levels being used. The two voltage
levels need not be equal. In some
devices, it is found that proper operation
will occur only if the voltage levels are
over 7 volts. Some oscillators and
counters, for example, must use
selected devices to find those able to
operate at 0 and +5 volts.

You will hear terms such as positive
logic and negative logic. These terms
tend to confuse the newcomer, and
mean nothing more than how the
voltage levels are designated. In
positive logic the HIGH voltage (i.e. +5
volts in TTL) is designated logical -1,
while the LOW voltage (i.e. 0 volts in
TTL) is designated as the logical -0 level.
In negative logic these designations are
reversed (i.e. HIGH -0 and LOW -1). In
the vast majority of cases positive
logic is used. In fact, the descriptive
names given by the manufacturers to
their IC devices reflect positive logic
terminology in most cases. This
potential confusion is why we prefer to
use HIGH and LOW. The "1/0"
designations will be reserved for the
illustrations and truth tables used ... but
recall that positive logic is implied.

Logic families
A logic family is a series of IC devices
that may be interconnected without
concern for interfacing, and which use
similar technology in their construction.
All of the devices within a given family
will have the same input and output
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circuits, so that direct interconnection is
possible.

The only major consideration is
whether an output can supply sufficient
current to drive all of the inputs that are
connected to it. But in any given family
output voltage and current levels and
input voltage and current requirements
are fixed by agreement, and are defined
in terms of fan -in and fan -out ratings.
The unit used to describe these terms in
most cases is the current requirement of
one standard input (the voltage is fixed).
Such an input has a fan -in of 1 unit. If an
IC is said to have a fan -out of, say, 10,
then this means that it is capable of
supplying adequate current to drive 10
standard inputs. The total fan -in of all
devices connected to an output must be
equal to, or less than, the rated fan -out of
the output.

The logic families which we will
consider are: RTL, DTL, TTL, HTL, ECL,
and CMOS. Of these, CMOS and TTL
are the most popular; RTL and DTL are
considered obsolete and are not used in
new designs. They are, however,
frequently encountered in older
equipment.

Speed -vs -power
The principle factors governing the

Fig. 3. Schematic of a DTL inverter circuit

speed, i.e. maximum operating
frequency, are internal resistances and
capacitances. If resistances are
increased, so that power consumption is
reduced, then the RC time constant of
the device is longer. Long RC time
constants mean slower operating
speeds. As a general rule, higher speed
logic families require greater current
consumption. CMOS devices, which
require very little current, operate well
only to 4 or 5 MHz, with some devices
going to 10 MHz. TTL devices, on the
other hand, usually work to 18 to 20

MHz, with some going to well over 80
MHz.

RTL devices
Resistor -transistor -logic (RTL) is an
obsolete type used in the mid -60's.
Figure 2 shows a typical RTL inverter
circuit; i.e. a circuit that produces an
output the opposite of the input level. An
inverter produces a HIGH output when
the input is LOW, and a LOW output
when the input is HIGH.

RTL logic ICs use 0 and +3.6 volts for
the LOW and HIGH levels, respectively.
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Over 153

New RCA SK Solid State
Replacement Guide
 Largest RCA SK Replacement Guide to date.
 Over 950 SK types replace over 153,000 domestic

and foreign types.
 Everything you need under one cover for quick,

easy, profitable servicing.
 The industry's only Guide to include SK numbers

and the other leading numbering system.

The new 1979 RCA SK Solid State Replacement Guide has
easy -to -find, easy -to -read information on RCA's full line
of replacement transistors, rectifiers, thyristors, inte-
grated circuits and high voltage triplers. Thousands of
hours of engineering went into the preparation of this
guide which covers consumer, commercial and industrial
applications.

Rego SK Replacement
Solid State
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+5 -
0 -

input

Vcc +5V

01

R3

1K ohm

R4

1300hm

04

03

output

Fig. 4A. A typical TTL inverter circuit

If the input is grounded (i.e. at 0 volts),
then the output will be at +3.6 volts dc.
But if the input is at +3.6 volts, then the
output will be at 0 volts.

RTL devices usually carry type
numbers in the µL900 range (mostly 9
and 10 -pin metal cans) and MC700
series (mostly 14 -pin DIPs).

DTL devices
The next popular generation of digital IC
logic devices was called
diode -transistor -logic (DTL). These
devices operated at speeds greater than

most RTL devices. Figure 3 shows a
typical DTL inverter circuit.

When the DTL input is HIGH, diode
D1 is reverse biased. In that condition
R1 will forward bias transistor Ql, which
in turn forward biases D2 and Q2.
Voltage levels in most digital circuits are
selected to saturate the transistors, so
when Q2 is turned on it is turned on to
saturation. This means that the output of
the inverter, which is the collector of Q2,
goes nearly to ground, but is actualy
Vce(sat) of the transistor, on the order of
a few tenths of a volt.

114

external
pull up

resistor
1-2Kohms

Fig. 4B. The modified open collector TTL
output circuit

When the input is LOW, the cathode of
D1 is grounded. Since D1 is now forward
biased, the base of Q1 is essentially
grounded. Under this condition Q1,
D1, and Q2 are reversed biased. With
Q2 cut-off, then, the output voltage rises to
that of Vcc+. Most DTL devices carried
part numbers in the MC900 and MC800
ranges.

TTL devices
Probably the most widely used digital
logic family is transistor -transistor -logic
(TTL). When most people speak of

.... RCA SKs make it easy for you to
offer reliable service at a profit.
New Numbering System
All SKs now feature, where applicable, the product num-
bers of the other leading system used by ECG,* REN and
TM. For example, whenever an SK device replaces an
ECG device, the ECG number is now part of the SK
number. (SK 3444, a direct replacement for ECG 123A, is
now listed as SK 3444/123A.) The new 1979 RCA SK Solid
State Replacement Guide is the only guide you need. You
can buy and install RCA SK devices with confidence that
the replacement is right and the quality is right too.

Best of all, RCA Top of the Line quality means fewercostly
call-backs and more profitable customerservicing foryou.
See your RCA SK distributor for all your solid state re-
placement needs and ask for your copy of the new authori-
tative RCA SK Replacement Guide, SPG 202X; or send
your request with check or money order for $1.50 to RCA
Distributor and Special Products, P.O. Box 597, Wood-
bury, N.J. 08096.

*ECG is a trademark of GTE Sylvania
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digital ICs, it is the TTL family of devices
to which they refer. Most TTL devices
carry type numbers in the 7400 range.
Those in the 5400 range are military
versions of the 7400 equivalents (i.e. a
5490 is a military temperature range
version of the 7490 counter).

Figure 4A shows the circuit for a
typical TTL inverter IC. Like DTL, the
TTL input acts like a current source,

Fig. 5A. The CMOS inverter circuit

Fig. 5C. CMOS equivalent output circuit with
a high input

while the output acts like a current sink.
The typical TTL input sources 1.8 mA,
and will be LOW if 0 to 0.8 volts are
applied, and HIGH if 2.4 to 5 volts are
applied. Performance at values of input
voltage between 0.8 and 2.4 volts are
not defined.

When the input is HIGH, Q1 is cut off,
so point A goes HIGH. This condition
turns on Q2 forcing B HIGH and C LOW.
We find, then, Q3 is turned on and
Q4 is off. This forces the output LOW.
Again, the transistors are operated
either totally cut off or totally saturated.

If the input is LOW, then exactly the
opposite occurs: Q1 is on (forcing point
A LOW), Q3 is off, and Q4 is on
(connecting the output to Vcc +).

TTL devices must have a regulated dc
power supply of +4.75 volts to +5.25
volts. In fact, there are some circuits or
combinations of devices that require a
more limited range of voltages, nearer to
+5.0 volts dc. Voltages greater than

+5.25 volts often results in a high
failure rate of TTL devices.

Some TTL devices are described as
being "open collector" types. These
devices are essentially the same as
regular TTL devices, except that the
output circuit is modified; i.e. Q4 and D2
are missing. An example is shown in
Figure 4B. These devices require an
external 1 to 2 Kohm pull-up resistor

V r -

R02
(very low)

R01

(very high)

Fig. 5B. CMOS equivalent output circuit with
a low input

111

input

Vcc
(12 or 15V)

01

output

Fig. 6. The HTL inverter circuit

between the output terminal and the +5
volt dc supply.

CMOS devices
Complementary metal oxide
semiconductors use MOSFET
transistors instead of the bipolar (NPN
and PNP) transistors used in the other
logic families. CMOS inputs, therefore,
are very high impedance. Figure 5A
shows a typical CMOS inverter circuit.
Note that this family is called
complementary because the output
circuit consists of a complementary pair
of MOSFET transistors; i.e. an
n -channel and a p -channel in series.

CMOS devices can use a monpolar
power supply, like TTL and DTL, or may
use a bipolar power supply after the
manner of operational amplifiers. In the
bipolar supplies the V+ can be any
potential between +4 and +15 volts,
while the V- may be -4 to -15 volts. In
monopolar cases the V + can also be

+4 to +15 volts, although +5 volts, is
very common.

CMOS outputs are not directly TTL
compatible, although some specific ICs
have TTL outputs to make them
compatible at the expense of higher
current requirements. Such devices are
easier to interface to TTL circuitry.

Figures 5B and 5C show the
equivalent circuits for a CMOS inverter
in both possible input conditions; i.e.,
HIGH and LOW. Recall that a p -channel
MOSFET turns on when the gate is
LOW, while the n -channel device turns
on when the gate is HIGH.

Figure 5B shows the situation where
the input is LOW. Q1 will have a very
high channel resistance, and Q2 will
have a very low (i.e. 200 ohms) channel
resistance. In this case the output is
equivalent to a 200 ohm resistor to the
V+ supply, and appears HIGH.

In Figure 5C we see the situation
where the input is HIGH. Q2 now has a
very high channel resistance, and Q1
has a very low channel resistance
(again, about 200 ohms). The output in
this case looks like a 200 ohm resistor to
ground, so is LOW. The HIGH/LOW or
LOW/HIGH output transition in a CMOS
device occurs at the point where the
input voltage is midway between V+
and V-. If V- and V+ are not equal, then
the transition occurs at a potential of
[(V +)-(V -)]/2. If, on the other hand,
V+ and V- are equal, then the
transition occurs at 0 volts. If the v -
is zero, then the transition occurs at
(V +)/2.

The CMOS output stage always looks
like a high and a low resistance in series
across the power supplies (compare
Figures 5B and 5C), so negligible
current is drawn from the power supply.
The only time the power supply sees a
low resistance load will be when the
input is at the transition point. The
overall current drain, however, looks
very small.

But CMOS devices have a problem;
like MOSFETS they are sensitive to
damage from static electricity (see
"Caution: CMOS ICs" ET/D, April,
1977). All A -series devices (i.e.
CD4011A) have this problem, but the
B -series (i.e. CD4011B) has diode gate
protection built into the chip.
Nonetheless, they should be handled
with care.

HTL devices
Noise pulses are often seen by logic
circuits as valid input pulses. This
problem is especially bothersome in
high speed TTL devices that are
normally able to pass high frequency,
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Sylvania has been
making receiving
tubes for over 55
years. And there's
never been a more
"super" time than
now to specify and
buy them. Because
now Sylvania gives

You choose from
over 160 valuable
awards in our "Su-
pertab '79" awards
catalog. There's no
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tions, your free "Su-
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catalog, special tab
saver envelope, and
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coupon.

The Sylvania "Supertab '79"
program is available only to deal-
ers and service technicians.
Employees of General Telephone
El Electronics, GTE Sylvania,
their subsidiaries, affiliates, author-
ized distributors, or their advertis-
ing agencies are not eligible to
participate.
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short duration pulses. The solution in
noisy environments is to use a digital IC
logic family that requires a high input
voltage to trigger. CMOS operated at
high V+ and V- values meets this
requirement, but an older bipolar "high
threshold logic" may also be used.

HTL (also called high noise immunity
logic) uses Vcc+ values of 12 or 15
volts, depending upon the series. As a
result, the logic levels are also high, so it
requires a bigger noise spike to cause
trouble.

Figure 6 shows an HTL inverter. Note
that it is similar to a DTL input circuit,
except for diode D2: a 5.6 volt Zener
diode. It is diode D2 that prevents lower
amplitude noise spikes from affecting
the device.

ECL devices
Up until now we have been talking about
saturated logic families, i.e. the
transistors in the ICs are either on or off
(cut off or saturated). Emitter coupled
logic is called an "ac" logic family
because the transistors are operated in
a non -saturated mode. As a
consequence, ECL devices are capable
of very fast operation. Most
common -place devices will operate to
80 or 100 MHz, while some special (and

Fig. 7 The AP Products, Inc.,
Powerace-102

costly) devices operate to 300 - 1200
MHz. The usual "prescaler" that divides
500 MHz signals down to 50 MHz for
your lower priced counter to count,
uses an ECL counter as the
prescaler element. Note that VHF/UHF
layout and design techniques must be
followed in ECL circuits.

Upcoming
This series of articles is a multi -part
tutorial on digital electronics. This first
article is the last time that we will present
the internal circuitry of the devices. In

future issues each device will be treated
as a circuit building block.

We prefer a hand -on approach to
learning new areas of electronics. So,
while not discounting the value of
theoretical concepts, we will design the
coming articles with both theory and
practice. There will be experiments on
each class of digital IC device. It is
recommended that you also go back and
reread the article on binary arithmetic,
"Digital Electronics - Part I" in the
November, 1977 issue of ET/D. Also
note the correction to this article in the
January, 1978 issue of ET/D page 4.

The experiments are performed on
any IC socket "breadboard," although I
have selected the AP Products, Inc. (P.
0. Box 110-Q Painesville, OH, 44077)
Powerace-102 (Figure 7). This model
contains a 5 volts @1 ampere dc power
supply (regulated),a pulse detector
circuit, logic level switches, a one-shot
pulse generator, and an astable clock
generator that produces 50 percent duty
cycle squarewaves at frequencies of 1
Hz, 10 Hz, 100 Hz, 1000 Hz, 10 KHz, or
100 KHz. The same experiments can
be performed on other models (i.e. the
Heathkit), but the instructions given will
reflect the layout and features of the AP
Powerace-102. fro
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A logical, systematic
approach to business
management is essential for
survival in today's highly
competitive electronics
service industry. In this article,
ET/D presents a look at the
Sperry Tech system, one of
the most comprehensive ever
developed specifically for our
industry.

By Richard W. Lay

"The next 18 months is going to
separate the men from the boys," John
Sperry said, "it's really going to get
brutal out there."

If anyone should know, I guess John
Sperry should. It was 1949 when Sperry
opened his first television repair shop in
Lincoln, Neb., in association with a
partner whom he later bought out. But,
three years later, Sperry now on his own,
found that he owed just about everybody
in town. "I was so far in debt that had I
known what I know now I don't think I
ever would have stuck it out.

"I realized at that time that while I
knew electronics I didn't know anything
about running a business so I just sat
down and studied what made it
tick-then I raised my prices."

Perhaps Sperry's story, incidentally
he is now president of Sperry TV with 22
technicians, a fleet of 11 trucks and
annual service sales of close to a
million dollars, is not all that unfamiliar to
you.

Actually, what he did those 30 years
ago or so when he sat down to find out
"what made it tick," was to set in motion

Managing the
successful
serviceshop
Pricing parts and labor

the forerunner of what has now become
known in the home electronics service
industry as the Sperry Tech System of
pricing parts and labor.

With seven years of design, field
testing and adjustment, readjustment
and redesign behind it, Sperry now
believes the system is ready for
dissemination throughout the industry.

Whether it is his particular system or
another one, Sperry is convinced that
now is the last opportunity that many of
the nation's marginal shops will have to
implement a sound, practical and
workable business management
system. There is no question that those
shops lacking the proper management
tools will not long survive.

The reason for this is simple. Your
service business is comprised of two
primary elements-time and products.

Since time is a costly element, it
contributes heavily toward the profit
stance of your business. Any service
shop without a rational system for
efficiently managing and charging for
time cannot effectively compete with
those shops which do-if indeed they
manage to keep their heads above
water at all.

Similarly, parts handling and pricing,
being the second element in the
cost -price -profit mix, is vitally important.

The role of inventory
Proper inventory control is one of the
most important factors in determining
your profitability. Financial people have
various ways of determining a firm's
overall profitability, one of them is
directly related to your net worth.

Let's put it this way.Say your annual
sales are $100,000, your net worth
(which includes your parts inventory,
building, equipment, and owner's
equity) is $40,000 and your before tax

Fig. 1 -The records and communications
center of Sperry TV service, Lincoln, Neb.
A complete record of all service data is
kept in the console at center while traffic
controllers kept track of service personnel
in the field.

profit is $10,000. You've netted 10 per
cent profit on sales and 25 per cent on
your net worth. However, let's assume
your inventory stock is "loaded" with
outdated and seldom used replacement
parts and has pushed your overall net
worth to say-$60,000. Using this
fugure, your net profit on sales remains
10 per cent, but look what happens to
your return on net worth. It has fallen
from 25 per cent of 16.7 per cent. The
main reason has been the slow or
non-moving spare parts lying around on
your valuable shelf space.

This is the classic example of why you
should not clutter your shelves with
"dead beat" items. They are literally
taking money out of your pocket as
surely as any thief. Sperry estimates that
perhaps 50 per cent of parts inventories
in serviceshops fall into the "dead beat"
category.

Consider the alternative if you had
stocked faster moving merchandise on
your shelves. It sells, adds to annual
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MARK-UP TABLES

TABLE NO. 5 TABLE NO. 6 TABLE NO. 7 TABLE NO. 8

Dealer Price
X=

(Times)
Gross

Margin Dealer Price
X=

(Times)
Gross
Margin Dealer Price

X=
(Times)

Gross
Margin Dealer Price

X-
(Times)

Gross
Margin

00- 15 14.30 93 0% Ott - 15 16 70 94 0°. 00 - 15 2000 95.0% 00 - 15 25 00 960%
16 - 18 12 50 920% 16- 18 14 30 93 0% 16 . 18 16 70 94 0°, 16 18 20.00 95 0%
19 - 22 10 00 900% 19 - 22 12 50 92 0% 19 - 22 14 30 93 0% 19 - 22 16 70 94 0°,

23 - 27 8 33 88.0% 23- 27 10 00 90146 23 27 12 50 920% 23 . 27 14 30 930%
28 - 33 714 860% 28 - 33 8.33 880% 28 . 33 10 00 900% 28 - 33 12 50 920%
34 - 40

41- 48

625
510

84 0%
82 0%

34 . 40

41 48

714
6 25

86.0%
84.0%

34 40

Al - 48

833
7 14

880%
66.0%

34 - 40

41 48

10 00

8 33

900%
880%

49- 57 5 00 800% 49 57 560 820% 49 - 57 6 25 84 0,6 49 - 57 7 14 86.0%

58 - 67 4 44 77.5% 58 . 67 500 800% 58 . 67 5 60 82 0°, 58 t 67 6 25 84 0,.

68 - 78

79- 1 25

400
310

75.0%
72 5%

68 - 78

79 - 1 25

4 44

400
77 5°,

75.0%
68 - 78

79- 1 25

5 00

4 44

BO 0°.

77 5°.

68 78

79 - 1 25

5 60

500
82.0%

800%
1 26 - 200 3 33 70.0% 1 26 - 200 360 72 5°, 1 26 - 200 4.00 75 0% 1 26 200 4 44 775°4

2.01 . 3.50 3.08 67 5% 2 01 350 3 33 70.0°4 2 01 . 3 50 360 72 5% 2 01 . 3 50 400 750°,

3 51 - 5.00 2 86 650% 351 5.00 318 67 5% 3.51 - 5.00 3 33 700% 3 51 - 5 00 360 72 5%

5.01 - 750
7.51 - 10.50

2 67

2.50

625%
60.0%

5 01 . 7 50

7 51 - 10 50

286
2 67

65 0°,

625%
5 01 . 750
7 51 tO 50

3 08

2 86

67 5%

65.0%

5 01 7 SO

7 51 - 10 50

3 33

3 OB

700%
675%

10.51 . 14 00 2 35 57 5% 10 51 14 00 2 50 60.0% 10 51 - 14 00 2.67 62 5% 10.51 14.00 2 86 65 0%
14 01 - 18.00 2.22 550% 14 01 . 18 00 2.35 57 5% 14 01 18.00 2 50 60 0,6 14 01 t 18 00 2 67 625%
18.01 - 22.50

22.51 - 27.50

2.11

200
52.5%
500%

18.01 - 22 50

22 51 . 27.50

2 22

2 11

55.0%
52.5%

1811  22 50

22 51  27.50

2 35

212
57 5%

55 0%

16,01 22 50

22 51 - 27 50

2 50

235
600%
575%

27 51 - 33 00 1.90 47.5% 27 51 - 33 00 200 500% 27 51  33 DO 211 52 5% 27 51 . 33.00 2.22 55.0%
33.01 - 40 00

Over 40 00

1 82

174
45 0%
425%

33 01 - 40 DO

Over 40 00

1 90

1 82

47 5%

45 0°.

33 01 - 40 OD

Over 40 00

2 00

1 90

500%
47 5°.

33 01  40 00

Over 40 00

2 11

2 00

525,6
500°.

Fig. 2 -Sperry Tech Mark Up Tables 5 through 8. Eight tables suppled with the system
allow each service shop owner/manager to select the overall average markup desired.

GENERAL ELECTRIC

Part Rank Description Price

EP93X46 A MODULE 33.65
EP93X66 B MODULE 35.80
EP93X72 B MODULE 39.00
EP93X74 A MODULE 37.00
EP93X79 A MODULE 39.90
EP93X80 A MODULE 23.75
EP93X86 A MODULE 35.80
EP93X88 A MODULE 38.60
EP93X89 A MODULE 39.90
EP93X91 B MODULE 31.00
EP93X92 B MODULE 26.50
EP93X101 EP93X131
EP93X103 A MODULE 31.90
EP93X113 EP93X130
EP93X122 B MODULE 28.75
EP93X127 B MODULE 31.55
EP93X128 C MODULE 6.45
EP93X130 B MODULE 43.60
EP93X131 B MODULE 52.70
ES15X90 C TRANSISTOR 6.00
ES15X91 B TRANSISTOR 7.15
ES15X92 B TRANSISTOR 6.00
ES15X125 C TRANSISTOR 7.15
ES15X126 C TRANSISTOR 18.70
ES16X27 C DIODE 2.65
ES31X230 D CAPACITOR 18.75
ES36X88 C COIL 6.00
ES39X10 D SWITCH 7.70
ES43X37 ES43X81
ES43X79 C KNOB 2.60
ES43X81 C KNOB 2.75
ES43X103 C KNOB 2.75
ES43X115 C KNOB 2.15
ES43X168 D KNOB 2.25
ES43X195 0 KNOB 2.10
ES43X228 ES43X255
ES43X255 D KNOB 2.15
ES43X300 C KNOB 2.60
ES43X612 D KNOB 2.65
ES43X663 C KNOB 2.60
ES43X738 C KNOB 2.60
ES49X2 C CONTROL 12.15
ES49X105 D CONTROL 11.35
ES66X5 D CORD 10.15
ES66X7 D CORD 5.23
ES66X8 EU66X12
ES66X24 D CORD 13.35
ES69X10 C SHAFT 2.20
ES83X3 E ANTENNA 7.85
ES83X5 E ANTENNA 11.35
ET43X270 E KNOB 1.58
ET43X688 E' KNOB 3.15
ET43X828 C KNOB 2.65
ET76X56 C YOKE 28.75
EU2X330 D BUTTON 1.85

Fig. 3-A page from the "Manufacturers
Replacement Parts" section of the book
showing part number, description and price
of G.E. parts. The letter designation next to
part EP93X86 identifies that module as being
one of the 25 best selling GE replacement
parts.

sales and reduces your inventory at the
same time. The result is higher gross
profits and higher return on net worth.

Now you understand why
overstocking is as bad -maybe even a
little worse -than understocking,
though both should be avoided as both
contribute to profit deterioration.

The Sperry Tech System
Like any successful system of
management control, it is these two
critical elements toward which the
Sperry Tech system of business
management directs its attention. It is a
complete, fully integrated labor and
parts pricing system for use by both
management and technicians on the
job.

And one advantage of the Sperry
System, if you consider it an advantage,
is that it keeps you away from the
traditional "flat rate" method of pricing
which has caused so many customer
problems in the past wherein the
customer with a small repair job must
help foot the bill for a customer with a
"catastrophic" repair job.

Essentially the system catalogues
each repair step according to the
average time required to complete this
step as computed through actual "real
time" studies conducted during the
seven years the system has been in use.
It can adjust hourly rates to inflationary
trends in a matter of seconds. It can
provide a shop owner or technician in
the field with information to compute the
exact gross margin (price-cost/price) of
any inventory repair part which
management has decided to charge
simple via a glance at a set of
computational tables.

The labor pricing section of the
system contains an extensive labor
pricing system for over 19 major repair
categories. These are black and white
and color TV, radio and phonograph
consoles, radio and phonograph
compacts, intercom system, motel and

hotel work; outdoor antennas and
MATV, commercial and industrial
installation and repair, and
miscellaneous.

The system also includes specific
pricing categories for portable and clock
AM and FM, portable phonographs,
"show and tell," monitors and
multibands, communications, car radio,
portable cassettes, deck cassettes,
cartridge tape players, and reel tape
monaural, stereo and quad.

Parts pricing
The parts pricing segment of the Sperry
Tech system includes automatic and
periodic updating with information on
manufacturers price changes as well as
a special inventory control feature that
allows you, the shop owner/manager, to
identify the fastest moving parts for four
major manufacturers: RCA, Zenith,
Magnavox, and GE. Others will be
added as they become available, Sperry
reports.

The parts pricing guide provides
manufacturers' price data -including
price changes as they are announced by
manufacturers -on five categories of
parts. These are "Manufacturer's
Replacement Parts," a listing of 17
home entertainment companies;
"Semiconductors," which lists ECG,
GE, SK, and HEP prices; "Universal
Parts;" "Picture Tubes," a listing for
Channel Master, RCA, Zenith, and
Sylvania; and a picture tube
"interchangeability Guide."

In addition this manual contains a
directory of manufacturers with
addresses and telephone numbers and
sales tax tables computed at for your
individual area requirements.
The method of establishing parts

prices differs from the traditional
"suggested retail" where the
manufacturer sets the gross margin
of profit.

Eight tables
There are eight parts pricing markup
tables, see Figure 2, providing various
owner -selected mixes of gross margin.
Each higher table progressively
increases the selling price, while the
gross margin tapers down gradually
within each table. "This," Sperry said,
"keeps the price of major parts from
becoming overpriced."

For example, let's say the dealer cost
of a circuit breaker is 88 cents. This falls
in the 79 cents to $1.25 price range. Now
select one of the eight charts. If chart five
is selected, they you multiply the price by
the "multiplier" 3.6, to determine your
selling price of $3.17, which provides
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you with a gross margin of 72.5 per cent.
Notice, however, how gross margin is

reduced for higher priced items. For a
horizontal output transformer, let's say
the dealer cost is $45. Your multiplier in
this price range becomes 1.74, which
gives you a selling price of $78.30 while
reducing gross margin to 42.5 per cent.

This "lowered" selling price
contributes to good customer PR.
However, you are not losing anything in
this deal through the simple fact that
each of the eight tables has been
statistically developed to yield a specific
overall average gross margin taking into
account the product mix of the repair
industry.

For example. table 1 is designed to
provide a service business with an
overall average mark up of 45 per cent
while table number eight provides mark
up of 65 per cent average. Table five, the
one we worked through the example
with, was designed for an overall 56 per
cent average markup, and notice how
our markup fluctuated from 72.5 to 42.5
per cent.

Sperry's system also permits
identification of the fastest moving
replacement parts-as mentioned
before-for four major television
manufacturers. They are RCA, Zenith,
Magnavox, and General Electric.

The letter designation in the "rank"
column of the replacement parts list
determines how popular a replacement
item a part is (see figure 3). The Sperry
system identifies the fastest moving 200
parts from each of the four
manufacturers according to the
following designation:

A-top 25; B-26-50; C-51-100;
D-101-150; E-151-200; F-over 200.

Sperry recommends that for television
brands which you service regularly to
stock groups A, B, C, and D. For brands
you seldom service stock only groups A
and B, with a possibility of C.

Labor pricing
Now let's move on to look at the labor
pricing section of this system and see
how it works (refer to Figure 4).

You will note a heading in the upper
center of the illustration marked "Tech's
Guide Time." This is a table listing the
number of minutes that should be
"charged" according to the service
performed and difficulty involved. The
"charge times" have been accrued
through the averaging out of thousands
of actual case histories under actual
working conditions using experienced,
professional electronics technicians.

There is also a category, you will note,
for including travel time to and from

locations on field service calls.
Take a moment to study this chart on

color TV and then we'll take
you-hand-in-hand-through a
hypothetical case to show you how to
apply the labor pricing guide to actual
work.

Before we start, however, you should
be aware that the computation of your
labor price rate is intimately tied to your
hourly rate-that is the rate you
determine which is required to cover all
of your expenses plus to provide you
with the profit margin you desire. It is
beyond the scope of this article to
explain this. However, a method is
explained in the books supplied with the
Sperry Tech System and for another
explanation see ET/D, October, 1978,
page 26.

Suffice it to say it is comprised of four
elements-your labor cost, your
expenses, your productivity ratio and the
profit margin you desire. For simplicity,
let's just say the hourly rate we have
determined as practical is $19.80.

A case history
Now let's assume we are called out on a
home service call to service a color
console. Our call is within the main
service area of our shop and is
considered a normal distance. The

RCA's broad line of flameproof resistors.
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color tv

2 / Preliminary Diagnosis & Routine Adjustments
a / portable
b / table/console..

combination TV & Radio
d / audio component of TV combination

2A / Outside Antenna or MATV
a / minor repairs
b / major repairs completed on this call . . Time Price
c / major repairs unable to complete on this call Reter to Amen, Section

3 / Removal & Reinstallation
a / complete unit in table or portable cabinet to Shop .**
b / complete unit in console cabinet to shop
c back off set ...**
d / main chassis .

e / tuner or sub -chassis (each) ..10

Tech's
Guide
Time

1 / Outside Service Requirements
trip

b return trip 15

delivery & reinstallation (including return trip) 35 Tuner
d / mileage (area map or mileage each way) Per Mile UHF

VHF
Elec Tuning.
Meal Tuning

AFT

Tech's
9 / Bench Diagnosis rda cxypc)

a / first circuit or mechanical defect rn 40 45 50 55 60 70
b / 2nd & subsequent circuit or mechanical detect (ea.) 20 20 25 25 30 30
c / re -work or damaged areas Time Price

4 / Adjustments (precision)
a /AFC

/AFPC
c /AFT
d / convergence (touch UP)
e / convergence (complete set upl
I / low voltage regulator
g / R F neutralization

5 / Cleaning
a / chassis & cabinet lma)oil

/ controls (each)
c / function switches (each)
d / tuner (clean & label
e / battery terminals & holder

6 / Modification
a / additions or alterations

7 / Repair of Auxiliary Wiring/Accessories
a controls, tacks speakers & switches

1st 2nd
35 20
35 20
45 20

m Radio

5

10
5

10

Time Price

Time Price

8 / Interference
a / identification
b / remedy (when applicable) Time Price

* The tst preliminary diagnosis is performed on each set serviced which will complete
minor repairs or prepare the unit for major service. The 2nd preliminary diagnosis is
used in addition to the 1St preliminary only when outside repairs are taken to the shop
for bench service See page II for detailed instructions

*0 Time is included in preliminary diagnosis

DIALS
GEARS

(9/
9.

Control
Electronic Tuning

Motor Controls ia/
Tun. Volt Cont

Motors
Rernote
Receiver
Transmitter /7`

Power
Degausing (5)
Filament
Low Voltage
Regulated
NoniRegulated (D,

AC -Power (5)
Battery Circuits ®

Signal
AGC /
IF 4
Sync /
Video_ iit

Audio
Amplifiers
Detection
Output
Sound I F
Speaker

C7)uB

Clocks / Timer.
Standard
Digital
Electronic a
Mechanical

tr!.

Chrome PIA Tube
Amplifiers .. Grid Drives M
Acc & Killer a Input Circuitry /0
OSC & Burst ® Blanking .........(5/
Demodulators (16

Miscellaneous Deflection
Cables Convergence
Connectors Deflection Yoke..

High Voltage /
Bony. OSC/AFC /
Horoz Output
Pin Cushion
Vert OSC
Vert Output a
Focus

10 / Alignment
a/AFC
b/AFT
c/AFPC
d/ATC
e / sound IF
I / chrome
g / video IF
h / remote control receiver junctions leach).

/ tuner UHF
j / tuner VHF

10

20
15
20

30
0

Exchange
Exchange

11 / Component Removal & Replacement Time

item Replaced
oereNOTE AcTunTEINe Sldd Risels

RO=A1841:AlsCeeeettioes

Individual Part ItallYalis 121 1115116UP (sal 1.31611,111.15114.2012, UP

or Assembly 5 10 15 5 10 15 20 25 30 5 5 10 15 20 25
Cabinet Parts Time Price
Dial Cords-Drives Time Price
Outside Ant.- MATV Time Price
Picture Tuba Regular instaimllon Irregular Installation -40

12 / Warranty Parts Tags 5 Each

Fig. 4 -One of 19
separate labor price
guides, the Color
TV guide, supplied
with the Sperry Tech
System. The guide
lists 12 separately
defined job functions
with their associated
"average" times for
service.

And still
your best source
for replacement use.

Since RCA's flameproof resistor line was first
announced in 1974, the line has included the values
and ratings most needed in modern electronics cir-
cuitry. Available in 1/4, 1/2, 1 watt and 2 watt ratings
from 0.1 ohm to 1.5 megohms, these high -quality
metal -film resistors can be used in nearly all appli-
cations calling for 2, 5, or 10 percent tolerances.
RCA flameproof resistors are attractively packaged
in easy -to -spot blister packages, color coded by
wattage ratings.

RCA now offers more values
where you need them most.

RCA has added a total of 120 new flameproof
resistors - all in the low values: from 0.1 to 9.1
ohms in 1/2, 1 and 2 watt ratings.

RCA's line is still first in its field and is still your best
choice for the flameproof resistors you need most.
For full information, contact your RCA distributor.
Or write to RCA Distributor and Special Products
Division, 2000 Clements Bridge Road, Deptford,
N.J. 08096.

RCAFlameproof
Film Resistors

ET/D - May 1979 I 35



plug in

and go

soldering

WITH

THRIFTY 414%

MARKSMAN IRONS

BYWeller
Pre -tinned tips for instant action. Five
different ratings for technicians and
hobbyists. Heat- and impact -resistant
handles grip comfortably. Premium,

stainless steel barrel for strength,
corrosion resistance, and more even
temperatures. Cone shape, screw-
driver, chisel tips; Soldering Kit, Hot
Knife Kit for wire stripping and plastic
cutting. Full -view card pack lets you
see and read about these UL -listed,
factory -pre -tested irons before you

buy.

See your local distributor or write...

COOPER
MW,USTRIES

The Cooper Group
Electronics Division se

WELLER'  VVISSw  ACLU TET
PO BOX 728. APEX. NORTH CAROLINA 27502 9191362.751 1

Circle No. 108 on Reader Inquiry Card
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in -home diagnosis we do shows a bad
picture tube and four bad receiving
tubes. We've removed the main chassis
to remove the CRT, and in so doing have
had to remove the tuner also. Also,
because we do not carry color picture
tubes in our truck, we will have to make a
return trip.

So, after finishing the job, let's
tabulate just what the proper labor
charge should be -according to our
predetermined $19.80 hourly rate.

First we need to list our services and
total our minutes as listed on the Color
TV chart of Figure 4.

This is how it would look:
Trip 20 (Item 1)
Return trip 15 (Item 1)
Preliminary Diagnosis

(1st) 35 (Item 2)
Remove and Reinstall
Main Chassis 10 (Item 3)

R & R Tuner 10 (Item 3)
Convergence 15 (Item 4)
Adjust High Voltage,
Height and Linearity * (Item 2)
Replace four receiving

tubes 10 (Item 11)
Replace picture tube . . 20 (Item 11)

TOTAL 135
*Time included in preliminary diagnosis.

Now all that needs to be done is to
convert our labor minutes into dollar
charges. We can do this, of course,
simply by dividing our hourly rate by 60
and multiplying by minutes worked (i.e.,
)19.80/60 x 135 = $44.55. This then
become our labor charge for this
particular service call.

However, there is an easier way. A
whole set of pricing calculator charts, 30
in fact, are supplied with the Sperry Tech
system. Choose the card with your
hourly rate on it (see Figure 5) and find

pricing calculator Chart No. 20

Your own hourly rtes...

Tech's Guide
Time indicates
total minutes.
Convert minutes
to charge in
your own hourly
charge column.

TECH'S

GUIDE
TIME

20.40 2110

RATES PER HOUR FOR TWO MEN

21.60 2/20 2210 2310 24.00 2120

TECH'S
GUIDE

TIME

5 1.70 1.15 1.90 1 85 1.90 1 95 200 2.10

10 3.40 3.50 360 370 310 310 4.00 4.20

15 5.10 5.25 5.40 515 5.70 5.85 6.00 6.30

20 610 1.00 1.20 740 710 7B0 810 BAC

25 8.50 8.75 9.00 9.25 910 9.15 1010 10.50

30 10.10 1150 1010 11.10 11.40 11 70 12 00 1210

35 11.90 12.25 12.60 12 95 13.30 13.65 1410 14.70

40 13.60 14.00 14.40 1410 15 20 1510 16.00 1180

45 15.30 15.15 16.20 16.65 17.10 17.55 18.00 18 90

50 17.00 17.50 18 00 1810 19 00 1910 20 DO 2110

55 18.70 1125 19.80 20.35 20.90 21 45 22/0 23.10

60 2010 2110 2110 22 20

65 22.10 22.15 23.40 24.05 24.10 2515 2610 27.30

70 2310 24.50 2120 2510 2610 21.30 28.00 29.40

75 25.50 26.25 27.00 21.75 2810 29.25 3100 31.50

80 27 20 2810 2810 29.60 30 40 31 20 32.00 3160

85 28.90 29.75 30.60 31.45 32.30 33.15 34.00 35.10

90 30.60 31.50 32.40 33.30 34.20 3110 36 00 37.80

95 32.30 33.25 3410 35.15 36.10 37.05 38.00 3910

00 3410 3100 36.00 3710 38.00 3900 4010 4210

05 35.70 36.75 37.80 3815 39.90 40.95 4200 44.10

10 37.40 38.50 3910 4070 4110 4210 4410 46.20

15 39.10 4125 41.40 4/55 43.10 4415 46.00 48.30

20 40.80 42.00 43.20 44.40 45.60 4180 4810 5010

25 42.50 43.75 4510 4115 47.50 48.15 50.00 5/50
30 44.20 45.50 46.80 48.10 49.40 50.70 5/00 54.60

35 45.90 47.25 48,60 4915 51.30 52.65 54.00 58.70

40 47.60 49.00 50.40 51.80 53.20 54.60 56.00 5810

45 49.30 50.15 52.20 53.65 55.10 56.55 58.00 60.10

50 51 00 52.50 54.00 55.50 5710 58.50 6100 6300

55 5210 54.25 55.80 51.35 5110 60.45 62.00 65.10

50 54.40 56.00 57.60 5120 60.80 62.40 64.00 67.20

85 56.10 51.15 59.40 81.05 62.70 64.35 5100 69.30

10 57.90 59.50 61.20 62.90 64.60 66.30 6810 71.40

75 59.50 61.25 6310 84.75 66.50 6125 70.00 1150

80 61.20 63.00 6410 66.60 68.40 70.20 7/00 1160
85 62.90 64.75 6610 6145 7130 72.15 74.00 77.70

0 64.60 66.50 68.40 70.30 72.20 74.10 7610 79.80

5

00

66.311

68.00

68/5
70.00

10.20

72.00

72.15

74.00

/4.10
7610

7105
7810

78.00

80.00

8110
84.00

05 69.70 71.75 73.80 15.85 77.90 19.95 82.00 86.10

0 71.40 1310 7160 11.10 7910 8190 84 00 88.20

15 73.10 75.25 HAD 79.55 81.70 8315 86.00 90.30

20 74.90 1110 79.20 8110 83.60 8510 88.00 92.40

25 76.50 78.15 8110 8315 8510 87.15 9010 94.50

30 7810 80.50 8/80 85 10 8110 89.10 92.00 96.60

35 79.90 82.25 84.60 8615 89.30 91.65 94.00 98.70

40 8110 84.00 8140 8810 91 20 9160 9610 100.80

45 83.30 8115 18.213 9165 93.10 9155 98.00 10210

0 8510 87.50 90.00 9/50 9510 97.50 10010 105.00

55 86.10 8125 9110 94.35 96.90 99.45 101.00 107.10

60 88.40 91.00 93.60 96.20 98 BO 101 40 104.00 109.20

65 90.10 92.75 95.40 98.05 100.70 103.35 10100 111.30

70 9110 94.50 97.20 99.90 102.60 105.30 108.00 11140

75 9310 96.25 99.00 101 75 10410 101.25 110.00 11550

80 9120 9810 10010 103.60 106.40 109.20 11210 117.60

85 9630 9115 10210 105.45 108.30 111.15 114.00 119.70

90 98111 101 50 104.40 107.30 110.20 11110 116.00 121.80

95 10010 103.25 10610 109.15 112.10 115.05 11810 123.90

00 10210 105.00 10810 11110 114.00 117.00 12010 126.00

05 103.10 106.75 10910 112.85 115.90 116.95 12210 128.10

10 105.40 108.50 11110 114.10 11710 120 90 124.00 13010

15 107.10 110.25 113.40 11615 119.70 12215 126.00 132.30

20 101310 11210 115.20 118.40 12110 12410 12100 134.40

25 110.50 113.75 117.00 120.25 123.50 126/5 13100 13610

30 112.20 11510 118.80 122.10 725.40 128.70 132.00 138.60

35 11310 111.25 120.60 123.95 121.30 130.65 134.00 140.70

40 115.60 11900 12140 125.80 129.20 132.60 13610 14210

ONE

MAN

HOURLY

RATE

19.80

115
310
415
610
815
9.90

11.55

13/0
14.85

1610
18.15

19

21.45

23.10

24 75

26.40

28.05

29.70

31 35

3310
34 65

3610
3715
39.60

4115

4210
4415
46.20

4715
4910

51.15

52.80

54.45

58.10

5715
59.40

6115
6170
8415
6610
61.65

6910
1095
1210
74 25

75 90

1715

7910
8015
82 50

84.15

8510
81.45

89.10

90.75

92.40

9415
95.10

9715
99.00

10015
102 30

10315
10510
107/5
10190
11015
112.20

Fig. 5 -The pricing calculator chart. Thirty such charts are included with various "one man
hourly rates." To find your hourly charge, simply match up the "Tech's guide time" with
the proper calculator chart.



the number of total minutes you spent on
the job. Then follow across the page to
the "One man hourly rate" to determine
that your charge for this call is indeed
$44.55. (Note the charts also contain
Rate per Hour for Two Men.)

That's really all there is to it. Thus your
total charge will be: Labor $44.55 +
Parts Charges = Total.

You already know how to compute the
parts charges for this "call" since this is
what we discussed in the first half of this
article. So actually we've now come full
circle with a demonstration of the Sperry
Tech System.

There's one other thing that should be
mentioned in connection with the pricing
Guide (Figure 4). Note under Section
9-"Bench Diagnosis." The circled
numbers over the minutes to be charged
refer to specific repair functions.

Here's how this works. If during bench
diagnosis, a "first circuit or mechanical
defect" was found to be in the VHF
tuner, the time charged for this diagnosis
would be 55 minutes.

Simply refer to the box marked
"Tuner" under Section 9, and notice
the "8" associated with this function.

Now proceed up to the Tech's Guide
Time Box again at the top righthand of
the illustration and find the time to be
charged for this "first circuit" diagnosis
under the "8" column. It is 55 minutes.

While this may have been a brief
description of a very comprehensive
business system, it nevertheless
comprises all of the basic elements you
will find included in it. The labor pricing
edition comes in two sizes. The
hardbound cover sells for $19.95. The
pocket size is $16.95. The parts pricing
service ranges from $24.50 for one book
to $16 per book for purchases of 25
books and up.

The monthly subscription fee
(updating price service) for one book
would be $9.40 per month and up to
$53.75 for the 25 book updating service.
Details are, of course, available from
Sperry TV, Lincoln, Neb. Simply call
their toll free number 800-228-4338
between 8:00 AM and 5:00 PM CST.

If you are not already using an
effective system of business
management, the concensus is you
won't be around in 18 to 24 months from
now. So this is one of the possible
alternatives for you to investigate.

Regardless of what system you might
choose, John Sperry seems certain:

"New products and multiple set use in
the home are rapidly bringing about new
business procedures. Either we accept
the change or we move over and make
room for someone who will." ETD

"We'd never lose a game
if I had as sure-fire

a system for
replacements
as Zenith's

Instant
Parts

Program!"
Notre Dame

basketball coach,
"DIGGER" PHELPS

It's the easiest, least
expensive Inventory control

system ever devised by Zenith for
TV service technicians.

Organizes the most needed,
most used TV replacement parts so
they're where you want them when

you want them.
And ZIP (Zenith's Instant Parts

Program) keeps these parts organized
thru periodic checks by your

Zenith distributor salesman who
replaces slow -moving stock numbers

with new, more popular parts.
As a result, your original investment

is protected and your supply of Zenith
parts is always current.

Call your Zenith distributor now
for all the details on the ZIP program

that fits your needs!

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 Sevircur Avenue/Franklin Park, Illinois 60131

Circle No. 129 on Reader Inquiry Card
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TEST
II1STRUME11T

REPORT

ESR OHMS AT 100 KHi
20 15 10 8

_1 i I/
,yz:, 50 MFD 100 , 200

ESR LIMITS

Crealive efecironic3

Here's another in -circuit capacitor tes-
ter. In the last twenty years or so, I've
tried several different types and models
and have found that while some of them
were helpful, they required in -circuit bal-
ance adjustments or were not consis-
tently reliable or were limited in range,
and so they tended to get put back on the
shelf and forgotten and I went back to

FOR IN -CIRCUIT
TESTING OF ESR
IN ELECTROLYTIC
CAPACITORS.

OFF -ON

ZER ADJ.
1.0 MFD MINIMUM.
DISCHARGING NOT
NECESSARY. METER
AND CAPACITOR
SHOULD BE 65- 85°F.

The Creative Electronics ESR Meter. For more information
circle number 150 this issue.

Creative
Electronics'
ESR Meter

It works!

bridging or clipping the capacitor free for
an out of circuit test.

Finally, here is an electrolytic
capacitor in -circuit tester that does seem
to work. It measures equivalent series
resistance which is effectively resistance
between the terminal lug or lead and the
actual capacitor plates. Creative Elec-
tronics states that their research on field
failures of electrolytics indicates that al-
most all of them fail because of high ESR

by Walter H. Schwartz which reduces the capacitor's rate of
charge and discharge, effectively mak-
ing it an open capacitor. The electrolyte
deteriorates-drys out-because of ex-
ternal heat, old age or heating due to
high ripple current, the cause of failure of
voltage doubler series capacitors and
input filters.

Another cause of failure can be bro-
ken welds, loose crimps or rivets and
internal corrosion. These also can be
intermittent and obviously can show up
as hign ESR.

Tests made in the ET/D lab on an
assortment of capacitors, both in and
out of circuit, were completely consis-
tent. In circuit, knowing roughly the
shunting impedance, which could lower
the apparent ESR, insures against con-
fusing indications.

Checking the electrolytics in a RCA
CTC 38, a CTC 24, and a Zenith

12Al2C52, produced no misleading re-
sults. Capacitors which checked high
ESR, did, when disconnected from their
circuits, check reduced in capacitance
and/or high power factor. With off the
shelf capacitors, new units checked
good-no surprises there. A number of
unused electrolytics of considerable age
were tested and checked marginal.
Double checking these on a capacitance
bridge showed them to be leaky and
often reduced in capacitance. Allowing
them to reform until the leakage was
within normal limits, also reduced the
ESR enough to bring them within rec-
ommendations.

The ESR meter is essentially an ac
ohmmeter with a scale calibrated from
zero to effectively 100 ohms-anything
much over this looks like infinity. It will
measure resistors in the range of 1 to
100 ohms with reasonable accuracy. It
applies 25mV of 100KHz ac to the circuit
under test. This voltage is low enough to
avoid trouble with semiconductors: the
100KHz is high enough so that a 1mfd
capacitor, the lowest value recom-
mended for test, has less than 2 ohms
reactance. Shunting resistances over
about 200 ohms are not perceptable.
Lower shunting resistances have pre-
dictable effect if the resistance is known.
Shunting a good capacitor with lower

not be noticed. Shunting
a capacitor with an ESR of 50 ohms with
50 ohms of external resistance will pro-
duce a meter reading of 25 ohms. The
capacitor is apparently bad anyway.

It usually isn't even necessary to know
the value of the capacitor. It either
checks quite obviously bad or good. The
exception to this might be a few low ca-
pacity electrolytics which have a high
ESR. To help in these instances the
lower scale of the meter indicates ESR
limits for various value capacitors.

Creative Electronics offers several
tips for use of the ESR meter. If the ESR
changes when wiggling the leads, the
capacitor is unreliable. Replace it. (Be
sure your test connections are good.) If a
capacitor measures over 50 ohms it will
probably fail soon, even though it func-
tions now. Replace it. Capacitors that
measure between 20 and 50 ohms are
okay in medium or high impedance cir-
cuits, coupling or timing. A general for-
mula for maximum ESR is C(mfd) x R
(ohms) = 1000 (maximum). For exam-
ple; 1000 mfd: 1 ohm max.

Quality of construction of the ESR
meter is excellent. It uses quality con-
servatively rated, components, glass -
epoxy circuit board, is housed in a 61/4 x
33/4 x 2 in. case, is heavy for its size and
sells for $79.50 and it works! ET/D
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1101-546 p.-How to Design & Build
Your Own TV Games ($14.95)
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LNOINEERINO

1035-434 p. Instrumentation &
Control Systems Engineering
Handbook ($19.95)

TV Field Do

Swelter's"
1082-308 p.-T.V. Field & Bench
Seminar's Handbook ($8.95)

295-144 p.-RefrIgeratIon
($7.95)
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1064-336 p.-How to Design,
Build, and Test Complete
Speaker Systems ($10.95)
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300-420 p.-Dictionary
of Electronics ($10.95)
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806-420 p.-The Power Sup-
ply Handbook ($12.95)

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

ELECTRONICS BOOK CLUB
take
any

CMAPI
IL tlAt192.001.

EitIC ADUI1E5,PU cy5TEIYI
SOUND

nN

966-272 p.-The Complete
Handbook of Public Address
Sound Systems ($10.95)

veer.,
rty)

Facts About Club Membership
 The 6 introductory books of your choice carry publisher's retail
prices of up to $95.70. They are yours for only $1.99 for all 6 (plus
postage/handling) with your Trial Membership.
 You will receive the Club News, describing the current Selec-
tion, Alternates, and other books, every 4 weeks (13x a year).
 If you want the Selection, do nothing; it will be sent to you
automatically. If you do not wish to receive the Selection, or if you
want to order one of the many Alternates offered, you simply give
instructions on the reply form (and in the envelope) provided,
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form. If, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection, you may return it at Club ex-
pense.

 To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates during the next 12
months. You may cancel your Membership any time after you
purchase these four books.
 All books-including the Introductory Offer-are fully return-
able after 10 days if you're not completely satisfied.

All books are offered at low Member prices, plus a small
postage and handling charge.

 Continuing Bonus: If you continue after this Trial Membership,
you will earn a Dividend Certificate for every book you purchase.
Three Certificates.plus payment of the nominal sum of $1.99.will
entitle you 1c a valuable Book Dividend of your choice which you
may choose from a list provided Members.

of these 24 unique
electronics books
(values to$951 for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

99
for

SIX

RADIO mA NuAt
CONTROL
Sstems, Circuits,

Coynstruction-3rd
Edition,

1135-256 p.-Radio Control
Manual-Systems, Circuits,
Construction -3rd Edition
(99UM)

101-418 p. (8a 11")-Elec-
Ironic Circuit Design Hand-
book -4th Edition ($19.95)

1113-182 p.-Understanding
Electronics ($8.95)

giggoSntfallsding
1

LAS
THE LIGHT ANTAITICtIilt4tFRL14,t7V191. I

1095-140 p.-Programs in
Basic for Electronic En-

.- gineers, Technicians & Ex- &
perimenters ($7.95)

PROGRAMS IN BASIC

1071-368 p.-The Complete Hand- FT EOCRHNEILCIICANINS°

book of Robotics ($12.95)

gff I C ENGINEERS.I

ELECTRONIC
CIRCUIT..
DESIGN

HAND8°R.K
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1015-308 p.-A Beginner's
Guide to Computers &
Microprocessors-with pro-
jects ($9.95)

Il

1108-294 p.-Lasers, The
Light Fantastic ($9.95)

HspoewakI:Selec t 8r
Install Your Own

1111-308 p.-How To De-
sign, Build & Program Your
Own Working Computer
System ($12.95)

..., ' ar.1034-238 p.-How to Select & Install
1073-336 p.-Modern Ama- Your Own Speakers ($9.95)
teur Radio License Study
Guide for Novice, Tech- 1076-252 p.-Artificial
nician & General Class (512.95) Intelligence ($12.95)

1088-322 p.-Illustrated Dic-
tionary of Microcomputer
Terminology ($12.95)

ILLUSTRATE_
DICTIONARY

O_F_

MICROCOMPUTkit
TERMINOLOGY

May we send you your choice of 6 of these practical
time-and-money-saving books as part of an un-

usual offer of a Trial Membership in Electronics Book
Club?

Here are quality hardbound volumes, each espe-
cially designed to help you increase your know-how,
earning power, and enjoyment of electronics. What-
ever your interest in electronics, you'll find Elec-
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit.

This extraordinary offer is intended to prove to
you through your own experience, that these very
real advantages can be yours.. -that it is possible to
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As
part of your Trial Membership, you need purchase as
few as four books during the coming 12 months. You
would probably buy at least this many anyway, with-
out the substantial savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You
will receive the 6 books of your choice for 10 -day
inspection. YOU NEED SEND NO MONEY. If
you're not delighted, return the books within 10 days
and your Trial Membership will be cancelled without
cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 11214

Circle No. 111 on Reader Inquiry Card
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582-444 p.-Commercial FCC
License Handbook ($10.95)

"
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- 1079-140 p.-How to Build & Use
Low -Cost Hydrophones ($8.95)
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931-252 p.-Direct Current
Motors ($14.95)
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1097-192 p.-All About
Telephones ($7.95)
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ELECTRONICS BOOK CLUB
Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the 6 books circled below. I
understand the cost of the books I have selected is
only $1.99 for all 6, plus a small shipping charge. If
not delighted, I may return the books within 10 days
and owe nothing, and have my Trial Membership
cancelled. I agree to purchase at least four addi-
tional books during the next 12 months after which I
may cancel my membership at any time.
101 295 300 582 806 931 966 1015
1034 1035 1064 1071 1073 1076 1079 1082

1088 1095 1097 1101 1108 1113 1111 1135

Name Phone

Address

City

State Zip
(Valid for new Members only. Foreign and Canada add 10%.) T-59
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REIN
PRODUCTS

Hand -Held Transistor Tester
Circle No. 135 on Reader Inquiry Card

Group Technology Systems Model 3R,
transistor tester is a handheld battery
operated instrument designed for rapid
in and out of circuit solid-state device
testing. It will reportedly test bipolar
transistors, FET's, SCR's, LED's,
diodes and circuit continuity and iden-
tify the emitter, base and collector of
a transistor, as well as determine
whether it is PNP or NPN, silicon or
germanium. It can indicate shorted,
leaky, open, or low gain transistors. In

circuit tests can be made with shunt-
ing resistances as low as 70 ohms. It
is powered by four "AA" cells. The
price is $49.95.

Digital Multimeters
Circle No. 136 on Reader Inquiry Card

The Weston Instruments Model 6000
is an auto ranging, auto zero, 31/2 digit
LCD display instrument with an unusual
variety of available accessories. A func-
tion switch is its only control, range

changing is automatic. Measurement
ranges are dc and ac volts from .1mV to
1000V, dc and ac current from .001mA to
10A and resistance from .1 ohm to 19.99
megohms. The accessories include a
hold probe which will hold a reading if the
operator's eyes have to remain on the
test point during measurement, a light
meter attachment, HF and VHF RF pro-
bes, a 50KV high voltage probe, an ac
clamp on amp -meter and a carrying
case.

Color TV Test Generator
Circle No. 137 on Reader Inquiry Card

The new VIZ Signalystistolor bar
generator can reportedly supply signals
to perform 34 significant tests for color
TV service. Patterns available include:
super pulse; color bars; color bars with
luminance; color bars less burst; red,

ATTENTION SERVICE DEALERS
We Are No. 1 In Top Line Solid State Replacements,

Original Japanese Transistors and Integrated Circuits

da#C0 PARTIAL LIST  MONTHLY SPECIALS
Part
Number

Your
Cost

Part
Number

Your
Cost

Part
Number

Your
Cost

Part
Number

Your
Cost

AN 214 1.70 UPC 1025H 2.05 2SB 649 1.80 2SC 1308K 3.50
AN 2390 4.50 UPC 1156H 2.20 2SC 460 .30 2SC 1358 3.25
AN 247P 2.70 2SA 495 .35 2SC 710 .25 2SC 1383 .25
AN 315 2.00 2SA 564 .35 2SC 756 1.80 2SC 1664A 2.50
BA 521 2.25 2SA 643 .35 2SC 799 1.90 2SD 313 .60
HA 1342A 2.50 2SA 684 .40 2SC 867A 4.30 2SD 350 4.50
LA 4031P 1.75 2SA 733P .25 2SC 945 .25 2SD 669 1.50
LA 4400 1.85 2SA 747A 4.90 2SC 1014 .60 2SD 733 2.60
SID 30-15 1.50 2SB 407 .85 2SC 1096 .50 2SK 23A .70
STK 439 7.25 2SB 474 .70 2SC 1124 .90 121-831 4.50
TA 7205P 1.80 2SB 507 .80 2SC 1172B 3.75 ECG 165 3.25
UPC 554C 1.25 2SB 618 2.95 2SC 1226A .55 ECG 500A 9.95

Send for our complete list of Japanese parts and prices

Our Professional Replacement parts are top quality and replace over 130,000 industry
types at a substantial saving to you over most other replacement lines.

To order, just send us the ECG, SK, GE, or other part number and we will promptly ship you
the premium PR direct replacement, plus a free PR replacement guide. Remember -these
are first quality parts -no culls, no seconds! 2 year warranty on all parts.

Orders over $25.00 shipped free, under $25 add $1 UPS.C.O.D. orders are welcome. To
approximate the cost of a replacement part order, deduct 40% from the dealer cost of ECG
or other types. All orders shipped within 24 hours.

Special OEM Pricing Available

Write or Call -Toll Free
1-800-526-4463

DEVCO
P.O. Box 270, Garwood NJ 07027

(201) 688-0300

Circle No. 109 on Reader Inquiry Card
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blue or green raster; color trio; grey
quad; hatch dots and dots-all with pro-
gressive or interlaced scannning and
4.5MHz sound carrier. Outputs include
video -0-1.7V into 75 ohms, RF and IF
from 20 to 200,000 microvolts and 3.7V
p -p scope trigger.

Touch -Hold DMM
Circle No. 138 on Reader Inquiry Card

Sabtronics International of Dallas, TX,
has introduced a new, low cost bench/
portable 31/2 digit DMM that features
touch -and -hold capability with an op-
tional test probe. This permits retaining
the display's reading even when the
probe is removed from the circuit. The
Model 2010A DMM provides standard
ac, dc, and high/low power resistance
measurements in 31 ranges. The Model
2010A DMM is designed for current
measurements up to 10 amps (ac or dc),
with an ac frequency response from
40Hz to 40kHz, with an input overload
protection to 1200V, dc or RMS on volt-
age ranges. Single chip LSI circuitry is
the basis of this compact unit. The dis-
play is made up of large LED's that read
to +1999 with automatic decimal point.
The manufacturer has incorporated a
stable band gap reference for long term

accuracy, and states that typical DCV
accuracy is 0.1d% ± digit. Other fea-
tures of the unit are automatic zeroing,
fuse protection on ohm and current
ranges, automatic polarity, and over
range indication. Optional accessories
for the Model 2010A include a touch -
and -hold probe for measurements in
hard to reach places, a high voltage
probe, rechargeable nickel cadmium
batteries, and an ac adaptor/charger.
The price is $89.50

Portable Oscilloscope
Circle No. 139 on Reader Inquiry Card

A low cost portable 15MHz dual trace
oscilloscope, offering several display
modes and automatic triggering, has
been introduced by Philips. A +B and
A -B modes are provided with possible
B channel inversion. X -Y display is also

SOLDERING
IRONS

-*"

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

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

SOLDERING &
DESOLDE RING

KITS

Everything needed
to solder or de -

solder or both. All
in a handy lifetime metal

box with hasp.

,Lat, 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

HICKOK TEST INSTRUMENTS

HICKOK
New Digital
Mini-Multimeter

Reg
$74.95
Our Price

$69.50
MODEL LX303

 Big 1/2" high LCD
display

 Use indoors or out
 200 hour 9V battery life
 Auto zero, Polarity,

Overrange Indication
 100 mV DC F.S. sensitivity
 19 ranges and functions

12 34

Call TOLL FREE
(800) 645-9518
In N.Y.State call (516) 752-0050

Oscilloscopes
30 MHz Dual Trace

Reg. $995.00
Our Price $845.75

MODEL 532

incl. probes

15 MHz Dual Trace
MODEL 517

Reg $695.00
Our Price

$590.00 incl.probes

Triggered Sweep
15 MHz

Reg $495.00
MODEL 515

$425.75,ncl. probes
Our Price

Before you buy, check our prices...

FORDHAIM
RADIO SUPPLY CO., INC.
855R Conklin St.
Farmingdale, N.Y. 11735

YOUR ONE STOP DISCOUNT CENTER
Master Charge, Bank Americard, Visa, C.O.O.'s accepted.

FREE

414 VISA
111111111.111

ADD $3.00 TO COVER
SHIPPING, HANDLING
8, INSURANCE. N.Y.
Res. add approp.

sales tax.

Send for new.1979 catalog of over 3,000 items ... 164 pages of test equipment,
CB tools, tubes, components and electronic supplies.

Circle No. 115 on Reader Inquiry Card
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MOW

available. Automatic, manual and au-
tomatic TV triggering are available from
both internal and external sources. Max-
imum input is 400 volts peak. The price
of the PM3207 is $795. Optional acces-
sories include probes, viewing hoods, a
camera and adapter and a current
probe.

Digital Multimeter
Circle No. 140 on Reader Inquiry Card

A 41/2 digit, full five -function multimeter
of moderate cost and excellent accur-
acy has recently been announced by
Keithley Instruments. The Model 179-
2D/A measure voltage from 10µV to
1200V dc, 10V to 1000V ac (true root
mean square) current from 10nA to 20
amps dc and TRMS ac, and resistance

from .1 ohm to 20 megohms with Hi -
Low ohms power available. The basic
accuracy on dc is .04%. Overload pro-
tection extends to 1000V dc, ohms and
current ranges are fused. An optional
rechargeable battery pack is available.
The price is $349.

Lubrication Kit
Circle No. 141 on Reader Inquiry Card

Projector Recorder Belt Corp. has de-
veloped an all inclusive technician's lu-
bricant kit. Each kit contains 3 commonly
used greases; tuner grease, silicone
grease, and hydrocarbon grease. The

tg s.Issoso

kit also contains light machine oil. Each
of these lubricants comes in a precision
applicator for dispensing minute quan-
tities in hard to reach places.

IC Pin Straightener -Inserter
Circle No. 142 on Reader Inquiry Card

OK Machine and Tool Corp. offers the
new Model MOS-1416 IC insertion tool
for both 14 and 16 pin in -line IC pack-

ages. It is totally conductive and can eas-
ily be attached to a ground strap for
static electricity protection. Its price is
$7.95.

'7,911
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Isolation Transformer
Circle No. 143 on Reader Inquiry Card

B&K Precision now offers the TR-110
Isopack isolation transformer to elimi-
nate the hazard of testing transformer -
less equipment. It offers isolated ac out-
put from 90 to 140V in nine steps with a
power rating of 350Va continuous and
500Va intermittent and provides direct
outlets rated at 500Va. It includes a pilot
lamp and off -on switch for the isolated
output. The price is $75.00.

ill...--------................
 SOLVE YOUR PROBLEMS 1

If you service or sell Cassette Decks, or use any of the
following test equipment: I

I Oscilloscope, Wow/Flutter Meter, AC Millivolt Meter!! I
I You Must Know About 1
I ORA Electronics' NEW II
1 PROFESSIONAL TEST I

CASSETTES
I m

I

m

QUALITY MASTER TAPES! PTC-1 330 Hz, 10(11) f or Output Level 18.95

 PTC-2 1000 Hz, Odb S/N Ratio, Level 18.95

I PTC-3 3000 Hz, Odb Wow/Flutter Test 18.95

.1 PTC-4 6.3 KHz, -10db Head Alignment 18.95

 PTC-5 Multitone, -10db Frequency Response 19.95

I

Quality Master Tapes Are Available From Your Distributor
or Call Toll Free: (800) 423-5336  In Calif. (800) 382-3663

FREE
One (1) Test Tape With The

Purchase of any Leader
Instrument's Test Equipment!!

A DIVISION (IF AI I IAN('E RESEARCH LORPORATIOI. _

LELECTRONICS
7235 Canby, Reseda, CA 91335

IMMIMMIIIMO111===MOMMOIIIMMIIMINIM

IIII

Circle No. 119 on Reader Inquiry Card

I
I
I
I
II

Now! Earn free gifts with your purchases
of RCA Receiving tubes and SK Devices.

You will receive one RCA Redi-Chec Awards '79 certificate each
time you purchase 10 RCA Receiving Tubes or $40.00 worth of
RCA SK Devices (at optional distributor resale cost) from your
participating RCA Distributor.
Save your certificates. They are redeemable in required quanti-
ties for your choice of more than 700 exciting awards in the RCA
Redi-Chec Awards '79 Prize Book. See your participating RCA
Distributor for a copy of the Redi-Chec Awards '79 Prize book and

select the award you wish to earn. When you have the required
number of certificates for the award you have selected, fill out the
awards order form and mail it with your Redi-Chec Awards '79
certificates to: RCA Redi-Chec Awards '79 Headquarters

P.O. Box 154, Dayton, Ohio 45401
Buy quality RCA receiving tubes and SK Devices and start earn-
ing these great awards.

31.-atm,0 %ammo uswomaaame., e4&mG>..

rx4kirts-l'-
479'

SERIAL NO.

ISSUED BY:

Distributor Name

City State

Thd eertddate d rededddatwe by MA, 'MOM ;WA, ,AMM-C,AAC
Awards 79 Neadduaners PO atAlsrs OW."
.n NAP,. Ouan.ca to, Nerd.... slates ,n the RCA
RadtCnec Awards 79 P.e Book avAlable from par/,o..9
RCA Tu. Cbstrt.tors

ONE
DEALER

CERTIFICATE
val., tar rademaGon untri rwOn,glw January at '080 I
Good only pr. ONO S A Trdadartorcra,e vole, where proNbleo
troeooF400 (Gs. redomplron No. t 10 07 I. I
RCA 0,57..1,T0r Ana P,0011C13 (),,,,,en Depllord
N J 00096

4-7502-02 Pont. ,n tri 5

mou^ eKs+ear. ekegaie. 04DoIlya 049411" oiller oars% leesp.

RCAI Distributor and Special Products IDeptford, N.J. 08096

RCA Receiving Tubes
and SK Devices
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The
cost effective

way to
MEASURE

CAPACITANCE

The
B&K-PRECISION

MODEL 820
Only $130

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

The battery operated 820 stays on the
job over a wide range of temperatures,
making it ideal for field use. The bright
LED display is easily readable under all
lighting conditions.

The 820 has almost unlimited applica-
tions in engineering, production line
work, QC, education and field service.
For example, you can measure un-
marked capacitors ... Verify capacitor
tolerance... Measure cable capacitance
. . . Select and match capacitors for
critical circuit applications ... Sample
production components for quality as-
surance . . . Measure capacitance of
complex series -parallel capacitor net-
works... Set trimmer capacitors to spe-
cific capacity ... Check capacitance in
switches and other components.

Available for immediate delivery
at your local electronic distributor

:41(PRECISION DYNASCAN
CORPORATION

6460 W. Cortland Street  Chicago, IL 60635

312/889-9087

In Canada: Atlas Electronics, Ontario

Intl. Sls: Empire Exp., 270 Newtown Rd. Plainview, LI. NY 11803

Circle No. 107 on Reader Inquiry Card
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BredBord Kits
Circle No. 144 on Reader Inquiry Card

Suitable for prototype development, de-
sign or for setting up a few TTL circuits to
learn something about digital electronics
are the H.H. Smith "BredBord"kits.
Eight different kit models are available,

';
assembled on heavy duty glass epoxy
board with color coded binding posts,
rubber mounting feet, and capacity for
multi pin DIP IC's.

RF Load Resistor
Circle No. 145 on Reader Inquiry Card

The new Bird Model 8173 Termaline dry
highpower coaxial load is designed for
50 ohm RF line and system termination
during design, test and alignment. At
300w continuous duty it complements

the present Bird dry loads group ranging
from 2w through 600w. The group, with
air dielectric (no liquid coolants), now
include 2, 5 and 10w loads with fixed
input connectors, and 25, 50, 100, 150,
300 and 500/600w loads with quick
change connectors.

AM/FM/PM/Generator
Circle No. 146 on Reader Inquiry Card

Wavtek's Model 148 generator is a
source of modulated waveforms, as well
as sine, triangle and square waves at
frequencies from 200 012 to 20MHz
with 30v p -p maximum output. Attenua-
tion is 20dB per step and 20dB con-
tinuous for maximum of 80dB. DC offset
is ± 15v. It may be externally or internally
triggered and gated. The price is
$945.00. ETD

- NEW TUNERS -
All these tuners are NEW and first line. They will be completely
rechecked before shipment. Send $29.95 plus $1.50 shipping.
Mastercharge & VISA accepted. Call Toll Free 1-800-433-7124
(except Texas).

ADMIRAL/
MONTGOMERY WARD G.E.

94C286-10 EP 86x15
94C381-11 EP86x 153
94C383-3 EP 86 x 223
94C383-5 EP 86 x 245
94C386 EP 86 x 249
94C392 ET 86 x 287
94C393-1
94C421-1
94C423-1
94C433-1
94C434-1
94C441
94C463-2
94C476-1
94C492-1
94C492-2
94C492-3
94C492-4
94C492-7
94C493-2
94C493-3
94C496-3
94C497-2
94C497-3
94C503-1
94C507-2
94C526-4
94C600-1
94C601-2
94C605
94C611-1
94C613-1
94C616
94C627-1

MAGNAVOX

340176-2
340184-3
340185-1
340187-1
340188-3
340189-1
340196-1
340200-2
340207-1
340208-1
340226
340277-1

PHILCO

TT 162
TT 191
TT 192
TT 192-A
TT 192-C
TT 193
TT 469
TT 666

MOTOROLA/ WELLS GARDNER/
QUASAR PENNEY'S

CATALINA, ETC.
LOPTT 399YA
OPTT 399YA 25A1282-001
OPTT 4298 25A1284-001
DCPTT 461A 25A1284-002
CPU 462B 25A1290-001
CPU 463A 25A1300-002
CPU 466C
OPTT 467C
OPTT 470A ZENITH

SYLVANIA 175-857A
175-1140

54-17236-4 175-1151
54-23858 175-1164
54-27502-6 175-1390
54-27582-3 175-1401
54-27887-3 175-1810
54-29331-3 175-1813M-01
54-29331-8 175-1814 T
54-35055-2 175-2100
54-43087-1 175-2103-40A

175-2203-50A
175-2105-40A

TEXAS TUNER SERVICE
4210 N.E. 28th St. Fort Worth, TX 76117
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DEALER'S
SHOWCASE

Remote Control CB
Circle No. 152 on Reader Inquiry Card

Communications Power, Inc., offers the
new CP-2500 mobile CB radio system, a
trunk mounted AM-SSB transceiver with
a dash mounted control unit. The control
unit has digital channel readout and a full
complement of other controls as well as
a signal/power/modulation meter. An 18
foot cable with lock -on cable connectors
connects the transceiver and control
unit.

High Performance Receiver
Circle No. 153 on Reader Inquiry Card

A new receiver of reduced cost and in-
creased power output has recently been
introduced by Sansui. The Pure Power
DC G-7500 receiver is stated to have a
genuine DC power amplifier section with
a frequency response down to 0Hz and
an upper limit which has been extended

to 200kHz ( +0 -3dB). The G-7500 is
rated at 90 watts RMS per channel, both
channels driven into 8 ohms from 20-
20,000Hz with no more than 0.025%
total harmonic distortion. The slew rate
is 60V/µsec and the rise time is 1.4 µsec.
The suggested retail price is $620.

CB/VHF Marine Antenna
Circle No. 154 on Reader Inquiry Card

Antenna Specialists' new ASM-107 is a
17 -foot fiberglass whip capable of high
performance on VHF (156-163MHz)
and CB (all forty channels), according to

Nobody does it
better than\IIZ

NEW SIGNALYSTT"
Color Bar
Generator Model WR-51513 $249

SmovimmummummiNP
EVERY COLOR TV TEST
SIGNAL YOU NEED.
A PRICE NOBODY ELSE
CAN MATCH.
There's absolutely nothing else on the market like
this new VIZ Color Bar Signalyst. Use it to service
TV sets, video recorders, CATV, MATV, CCTV, etc.
Compact enough to carry with you on house calls.
Complete enough for every shop test-at a price
you can afford. Look what it does for you:
Patterns supplied. Superpulse; regular color bars;
color bars with luminance; color bars less burst;
red, green or blue primary color rasters; color trio;
gray quad; hatchdots; dots-all with progressive or
interlaced scanning and 4.5 megahertz sound carrier.

Outputs. Video (pos. or neg. polarity) 0-1.7 volts
into 75 ohm line. RF and IF continuously adjustable
from snow -low 20 microvolts to 200,000 microvolts
(enough to drive a whole hotel full of TV sets). All
outputs crystal controlled.
Scope triggers. Two separate 3.7 V peak -to -peak
pulses for H & V trigger.
Comes complete with 75 ohm output cable and 300
ohm snap -on head and excellent text on application.
See your local VIZ distributor.

HZ Test Instruments Group
335 E. Price St., Philadelphia, PA 19144

The VoltOhmyst company
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the manufacturer. An isoiation coupler
separates the signal and feeds two
separate transceivers

Noise Canceling Microphone
Circle No. 155 on Reader Inquiry Card

TUNER SERVICE
All overhauls guaranteed two full years.

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

Call TOLL FREE 1-800-433-7124
In Texas call 1-817-834-8201

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

Circle No. 126 on Reader Inquiry Card

JMR Systems Corporation has pro-
duced a new acoustically designed, high
fidelity, noise canceling, handheld
mobile microphone. Designated the
Model 45 Silencer, it is stated to be in-
sensitive to noise originating within a few
inches of the microphone, enabling the
user to talk through the noise of most
noisy environments. It is said to be a
result of the firm's experience in devel-
oping and manufacturing aerospace -
communications equipment.

"Boom Box"
Circle No. 156 on Reader Inquiry Card

A sub -harmonic synthesizer which
creates low frequencies an octave
below the music signal and mixes them

back with the music, is being marketed
by dbx Inc. as part of a disco line which
includes in addition to the "Boom Box,"
the 503, three -band dynamic range ex-

pander and the 162, stereo compressor!
limiter.

Low Price CB Base Antenna
Circle No. 157 on Reader Inquiry Card

The Channel Master Econo-Hawk is a
half wave CB base antenna that report-
edly performs as well as half wave an
tennas costing much more. It is a 16 foot,
partially pre -assembled omni directional
antenna finished with a solid EPC coat-
ing. Suggested retail price is $29.95. tie

Another reason to join RCA's OT Parts Program!
You get four free information packages every year.

RCA's QT -150 Parts Program is better than ever!
Registered dealers receive four free

information mailings per year through RCA's
Direct Information Service program.

Quarterly mailings include:
 Complete Dealer Price Book - RCA Consumer

Parts  Latest Price Supplement  RCA
Drawing Number to Stock Number Cross

Reference  Color TV Module Cross
Reference  B&W TV Module Cross Reference

 Dealer QT Inventory Control Form;
and many other useful publications.

To join, contact your RCA Distributor
and register as a QT Dealer. You will receive

your package of 150 of the most -needed,
fastest -moving parts to repair older TV sets.

You will also receive your first quarterly
information package. Every information

mailing will include the latest price
publication, plus additional infor-

mation about RCA Parts required in
your servicing business.

Don't forget, your QT Parts inventory
program has automated annual drop -ship
updating for your convenience. A special

QT Parts Rack is also available
to save time and space.

Call your RCA Distributor or write to
RCA Distributor and Special Products Division,

Deptford, N.J. 08096.

RC/1 QT Parts
Circle No.
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MICROPROCESSOR
continued from page 24

service. Simple answer: if you want to
understand it, feel comfortable around it,
and confidently hang probes onto it, you
have to know what goes on inside, if only
conceptually (yeah, who cares how the
instruction decoder is wired? We know
what it does, and where it fits in the
system). If transistors, for example,
were completely mysterious devices
whose function was only dimly
suspected, service of a transistorized
unit would be a bit awkward, eh? Multiply
that by a few thousand for a
microcomputerized unit.

Coming attractions
The next installment will treat
programming in some detail, including a
presentation of the complete instruction
set of the 8080 and some basic routines.

Somewhere along the way, we should
spend some time with numbers: the
differences between BINARY, HEX,
OCTAL, DECIMAL, and ASCII (which
are all ways of looking at exactly the
same thing, depending on what you
happen to be looking for). Also, a few
notes on binary arithmetic, including
logical operations such as AND and OR,
might be useful.

Then, we'll be in a position to look at a
real -life application, probably picking a
system produced by Cybertronics (me)
and tearing it apart to see how, and why,
it works.

Then: some notes on service - finding
problems when everything is connected
to the same buses, using diagnostics,
types of test equipment, etc. How
fixing micros is similar to, and different
from, traditional kinds of debugging.

By then, we will probably have some
genuine consumer microprocessor
service problems to look at, as well as
ongoing refinement of our conceptual
basis, introduction of different CPU
chips, detailed looks at hardware, and
more in using your own computer.

If you didn't just skip to this paragraph

CORRECTION
Figure 4 of Microprocessor

Hardware, page 18, January
1979 ET/D, contains a potentially
misleading typographical error.
The I/O READ line which extends
from the control bus and turns
upward to enable the tri-state
buffer on Port 2 should not also go
to the 8 bit latch of Port 4. The
correct control line for the latching
command of the output port is I/O
WRITE.

from the title to catch the punchline,
you'll be pleased to know that the worst
is about over. You should now possess
an "internal model" of a microprocessor
system, with enough of a feel for its
activities that new information should fit
right in, enhancing the model Relaxen
and watch das blinkenlights! ETD

PROJECTION TELEVISION
continued from page 21

conditions involves a double
differentiation peaking, circuit (Fig.
12). Luminance signal is applied to the
base of Q2C3 and a differentiated
signal to Q2C2. Q2C4 is a constant
current source. A composite signal is
present at the output. A feedback
circuit adjusts the amount of
differential signal fed to Q2C2 for
automatic correction.

Since this is a three tube system,
three yokes are also used. The
vertical yoke coils are in series; the
horizontal yoke coils are in parallel
with individual horizontal amplitude
and linearity controls available (similar
to Advent Fig. 8). For keystone
correction, fairly complex circuitry
drives secondary deflection yokes
(see Fig. 7) with compensating
signals. Six, green horizontal, green
vertical, red horizontal, red vertical,
blue horizontal, blue vertical, output
stages and drivers supply
compensating waveforms to these
yoke coils.

Magnetic focus is used with the
Mitsubishi projection tubes. Each of
the three tubes has an individual
regulator system to maintain a
constant current (in the 200-300ma
range) to the focus coil.

Because of the high voltage, 25KV,
and the large beam current, a vertical
deflection failure, resulting in a
horizontal line across the screen,
would soon burn the phosphor and
destroy the tube. To prevent this, a
protection circuit can turn off the CRTs
via the video amplifier circuit.

The Mitsubishi VS -700U is a
complex television receiver. The touch
channel selection and remote control
contain about 35 transistors and three
integrated circuits. The tuner and the
stages up to and including the video
detector, use four ICs and eight
transistors. The sweep, video, chroma
and audio use nearly 150 transistors
and several ICs on about a dozen
circuit boards.
More to come
In a future issue, we will examine the
projection TV offerings of Sony, GE,
Panasonic and Quasar. ETD

OPTIMA VALUE SALE
G. E., SYLVANIA, ZENITH

75 PLUS 10%Off LIST NEW -BOXED
0 3A3
0 6BK4
0 6CJ3
0 8FQ7
0 60 F7
0 60H8

6 for $7.26
5 for 13.43
6 for $6.75
5 for $5.46
6 for $9.58
6 for $5.68

614V5 6 for 15.98
0 8JE6 5 for 16.07
 6LB8 5 for 14.51

6LF6 6 for 14.40
0 17JZ8 5 for 7.65
0 38H E7 5 for 13.22

SPECIAL
100 G. E. 60H8 NET $95.00

All Tubes Not Advertised, Write in at 77%
off list. Sleeves Only. Singles 72% off list.

TRANSISTORS
Minimum 20 of the Number.

 2N5655 ea. $ .45
0 2SB474 ea. .49
0 28C1061 ea. $ .79
 28C1096 ea. $ .69
0 2501306 ea. $ .78
0 2SC1816 ea. $ .78
 26C1172 ea. $2.25

0 . .

0 TA7204 ea. $1.25
0 AN247 ea. $1.75

REP.
0 195A ea. $ .90
0 196 ea. $ .35
0 197 ea. $ .36

GENERA!.

Y88 YOKE $4.50 Min. 10
0 2.5 1000 PIV RECT. $ .06 Min. 1000
0 3.6 CRYSTAL OSC $ .76 Min. 20
 66 MEG. RESISTOR $ .28 Mln. 100

ZEN - RCA - MODULES

 9-121-01 57.95 0 9-147 $6.95
10 9.50 0 9-59 0 9-79 $2.95

NEEDLES MIN. 5

0 N44 0 N75 0 N81 BOXED $1.95
0 SHURE M-81MC Cart. Inc. Needle $5.96
0 ADC QLM32 MKIII $5.95
0 ADC MKIII $6.95

ZENITH MODULES AND IF's
ZENITH Dealer Dealer
Module
Number
0 9-26
0 9-27
0 9-27X
0 9-37
0 9-47
0 9-48
0 9-49
i__J 9-50
0 9-57
0 9-76
0 9-79

9-82
8-83
9-86
9-86.01
9-86-02
9-87

0 9-87-01
9-88
9-88.01

0 9-88.02
0 9.88-03
0 9-89
0 9-90

9.90-01
8-90-02

 9-91
0 9-92
0 9-920

9-97
9.103
9-103.01
9-103-03
9-103-04
9-107

0 9-120
0 9-120-01

9-121-01
9-122-02
9-122-04
9-123-01
9-126-01
8-147

0 160-22
150-39

0 150.104
150-108
150-112
150-115n
150-160
150-164

0 150.166
7 150-180

150-186
0 150-190
0 150-208

Outright
Price
16.60
21.60
21.60
23.60
16.60
12.75
16.85
13.05
14.90
12.35
17.65
12.35
11.85
19.35
24.60
22.60
12.95
12.85
10.80
10.80
10.80
14.70
17.00
12.80
15.46
16.46
12.75
22.40
22.40
20.35
15.45
16.45
15.46
16.45
16.45
20.90
20.90
23.20
13.45

9.25
9.25

17.30
23.60
19.90
19.80
27.30
27.30
27.30
19.90
19.90
27.30
27.30
19.90
19.90
19.90
12.35

ALL ORDERS OF $50.00 OR MORE ON
MODULES OR IF's TAKE AN ADDITIONAL

20% OFF SUGGESTED PRICES
QUANTITY PRICES AVAILABLE
WANTED: Electronic Merchandise.

WILL PAY CASH . . .

Letters of credit and all checks placed on de-
posit with Manufacturers Hanover Trust Bank.
N.Y.C. C.O.D.'s 50% dep. Mln. order $75 FOB
Brooklyn, N.Y. Catalogue $9, refundable upon

order.
SEND CHECK OR MONEY ORDER TO:

OPTIMA ELECTRONICS
Box 372 Ryder Street Station

Brooklyn, New York 11234
Phone (212) 439-7434

Dud
Value

Exchange
Price

4.00 12.60
9.00 12.60
9.00 12.80

.76 12.60
4.00 12.60
3.60 9.16
5.40 11.45

.75 9.15
4.80 10.30
3.20 9.15

0 11.45
3.20 8.15
5.00 6.85

.75 11.45
12.00 12.60
10.00 12.60

3.80 9.15
3.80 9.15
2.80 8.00
2.80 8.00
2.80 8.00
4.40 10.30
4.40 12.60

.75 8.00
4.00 11.45
5.00 11.45
3.80 8.15

.75 12.60
.75 12.80
.75 11.45
.75 11.45

4.00 11.45
4.00 11.45
4.00 11.45
4.00 11.45
6.00 14.90
6.00 14.90

.75 17.20
6.60 8.85
2.40 8.85
2.40 6.85
4.70 12.60

.75 12.60
.75 14.90
.76 14.90

12.40 14.90
12.40 14.90
12.40 14.90

5.00 14.90
5.00 14.90

12.40 14.90
12.40 14.90
5.00 14.90
5.00 14.90
.75 14.90

3.20 9.15

Circle No. 131 on Reader Inquiry Card
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CLASSIFIED FOR SALE

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.

WANTED

MANUFACTURERS: New Electronic Dis-
tributor needs tube, transistor, antenna and
other lines. ELECTRONIC MERCHANDISE
WANTED. Elect. Dept. P. 0. Box 4013, Del-
eware City, DE 19706. 8/79

TUNER SERVICE serving over 300 dealers
in the Chicago area wants additional lines.
Write or call: Economy Tuner Service. 4901
N. Elston, Chicago, IL 60630. Phone 312-
282-3939.

WANTED: Receiving and Industrial tubes
including obsolete types. Payment by L/C
Tsutom Yoshihara, CI -105, Deguchi-cho 34,
Suita-shi, Osaka 564, Japan. 5/79

TV TECHNICIAN AND DEALERS, "IN-
CREASE YOUR INCOME THOUSANDS OF
DOLLARS YEARLY," "Rent -Lease -Sell
TV's with a guaranteed system," Send stamp
or call (1-805) 937-4905 for free details, basic
plan $15.00, deluxe version $25.00, master
plan $40.00...Perry's Rental System, Box
1407, Santa Maria, CA 93456. TF

MECHANICALLY INCLINED INDIVIDU-
ALS-BUILD ELECTRONIC DEVICES IN
YOUR HOME. GET STARTED IN YOUR
SPARE TIME. $300 TO $600/WK POSSI-
BLE. EXPERIENCE NOT NECESSARY.
WRITE FOR FREE LITERATURE. ELEC-
TRONIC DEVELOPMENT LAB., BOX 1535
(B), PINELLAS PARK, FLA., 33565. TF

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

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

REPLACEMENT COLOR YOKES -
DEALERS ONLY. Zenith 95-2501-2532-
2638-2667-S89633 etc. $19.95. Magnavox
361380-1 $21.95 etc. Sylvania, G.E. etc.
$17.95 to $22.95. Request for price list on
your letterhead. David Sims Enterprises, Inc.,
665 Jerricho Turnpike, Huntington Station,
N.Y. 11746, 516-549-3925

Sencore CB -42. CB Analyzer. Cost $1095,
sell for $690 including shipping. Complete,
like new. Used about six times. Had planned
going into CB servicing after retiring from
FAA, but am too busy. Call Roy 406-586-
5049, 512 S. 15th. Bozeman, Mt. 59715

SUPREME Radio Diagram manuals between
1969 and 1951, total 12 large volumes, regu-
lar $48, only $29.85, prepaid. Sample group
of five Television volumes, $20 value, only
$10. Supreme Publications, Box 46, Highland
Park, IL 60035.

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

CB'S & Accessories, Communication Power
Inc. BC 2000-$214.95, CP 2000-$499.95, CP
400-$389.95, FC 70-$124.95, FT 76-
$114.95, WM 1000-$74.95, FL1-$34.85,
TP1-$47.95, Shakespeare Model 740 List -
$399.95 Sale $179.95. Sheriff's Radio, 50
Erie St., Lockport, NY 14094.

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
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.
L._

48 / ETID - May 1979



LINEAR AMPLIFIER, 2-30 MHz, 100 or 200
watt solid state. 300 MHz COUNTER. Mod-
ulation BOOSTER. Omnidirectional BASE
ANTENNA. Plans $3.00 each. $10.00/all.
Catalog of others. Panaxls, Box 130-ET5,
Paradise, CA 95969

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

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

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

TV AND RADIO TUBES 360 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

CAPACITOR TESTER. 1 pf. to 1 mf.. Not
Electrolitic. Kit $14.95. Wired $19.95. $1.00
Shipping or send 25%, balance COD. WS
Electronics Lab, 120 W. 97 St., 12E, New
York, NY 10025.

COLOR PICTURE TUBE REBUILDING
EQUIPMENT. SEMIAUTOMATIC ELEC-
TRONICALLY CONTROLLED PROCESS.
COMPLETE TRAINING. Call or write Atoll
Television, 6425 W. Irving Park, Chicago, IL
60634. Phone 312-545-6667. 5/79

Sam's Photofacts, Series 300 thru 1689.
Have two sets must sell one. First $1000.00
gets it. Rick's TV Service, 2121 N. Hobart,
Pampa, Texas 79065, 806-669-3536. 5/79

Build flyback and transformer tester for
under 5 dollars. Send two dollars for plans to:
Ross Electronics, 6206 N. Francisco,
Chicago, IL 60659.

BUSINESS OPPORTUNITIES

Alpena MICHIGAN: TV Show room, repair
shop and office, all attached to 4 bedroom
home. All like new condition. Thriving busi-
ness. Choice location. McGirr Realty, 1020
W. Chisholm, Alpena, Mich. (517) 354-3042.

BROADCAST STATION. Start your own, any
type! Unique Cable FM station operation-in-
vestments/experience unnecessary! Re-
ceive free tapes, records. Get your FCC
license! Much more. Free details. "Broad-
casting:", Box 130-ET5, Paradise, CA 95969

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. Sales and Service Business for sale -25
years in same location -1970 Ford van and
entire stock; asking $20,000.00. Write: R. N.
Stellmach, 1571 So. Missouri Avenue,
Clearwater, Florida 33516.

ELECTRONICS/AVIONICS EMPLOYMENT
OPPORTUNITIES. Report on jobs now open.
Details FREE. Aviation Employment Informa-
tion Service, Box 240Y, Northport, New York
11768. 8/79

Move to progressive front -range Colorado
community. Established, growing TV sales
and service. 1978 gross $120,000. All
equipment new within last 18 months. Asking
$35,000. Write ET/D Box 126. 6/79

James L. King, President, King Instrument Corporation, Westboro, Mass. (40 Employees)

Arili A Public Service el
& lilli This Magatne &

The Advertising Council

One reason Jim King
sells 75% of his
cassette tape loaders
overseas is because
it's profitable.

Another is because
we showed him how.

Can we do the same for you?
Write:
Secretary of Commerce
U.S. Department of Commerce
Industry and Trade Administration, BED -18
Washington, D.C. 20230
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Other phone answering
machines only take calls.
Ours calls you.

Dictaphone announces a
system that not only records
messages, but calls you and
delivers them.

It's our new Ansafone 696
telephone answering system.

After it records a message,
it will ring any number you tell it
to - including a beeper ser-
vice, if you have one.

Ansafone 696 means you
never need to miss an urgent
call - no matter where you are.

Ansafone
by

4) Dictaphone

For more information
on Ansafone 696, fill in

the coupon or call toll -free:
800-431-1710

(In New York call 914-967-3810)

Name

Title

Phone

Company

Address

City State 7i2

Mail to: Dictaphone Corporation
105 Oak Sheet

1"'" Norwood, New Jersey 07648
Dictaphone and Ansafone are trademarks of Dictaphone
Corporation, Rye, N.Y.

Circle No. 110 on Reader Inquiry Card
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115 Fordham Radio Supply Co. 41
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119 Ora Electronics 43
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120 RCA Corp. 31

121 RCA Corp./QT Parts 46
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RCA Corp./SK's 26-27

RCA Corp./Tubes 43-43

123 Simpson Electric Co. 8

124 Sperry Tech 30

125 Texas Tuner Service 44

126 Texas Tuner Services 46

127 Thordarson Meissner, Inc. 12

104 Triplett Corp. (for info) Coy 4

105 Triplett Corp. (for demo) Coy 4

128 Tuner Service Corp. 5

103 Ungar, Div. Eldon Inc. Coy 3

Viz Mfg. Co. 45

129 Zenith Radio Corp. 37

Zenith Radio Corp. 15, 21

This index is furnished for the readers' convenience.
However, the publisher can not guarantee its accuracy
due to circumstances beyond our control.

ACCURACY
MADE
EASY

DUAL TRACE MODEL 532 - 30 MHz

DUAL TRACE MODEL 517 - 15 MHz
USABLE TO 27 MHz

s549

SINGLE TRACE MODEL 515 - 15 MHz

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

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

Call your nearby Hickok distributor
and set up a demonstration today. See for
yourself how a modestly priced Hickok
single or dual trace 15 MHz, or dual trace
30 MHz, Scope will save you time and
exasperation.

If you're outside of Ohio, call us toll
free at 800-321-4664 for the name of
your nearest Hickok distributor.

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

Circle No. 116 on Reader Inquiry Card
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Our heat gun is light, tough
and very easy to control. You get
easier handling with precise
hot air direction and built-in
durability.

Veighing only 13 ounces,
including its 3 -wire cord, the heat
gun sits comfortably in your hand.
Its handle stays cool even during
long hours on the job.

You can put the hot air stream
exactly where you want it because
the nozzle is smaller. And the four
baffles that are included with the
gun adapt it for a wide variety
of uses.

There's a 3 -way trigger switch
with hot and cool positions. The
nozzle temperature reaches 750°
800°F in seconds. And you can
get our optional stand to hold
the heat gun securely in several
work positions.

In its high impact, heat resis-

tant molded case, the heat gun can
withstand the rigors of industrial,
service shop or laboratory use.

Tly our versatile, economical
heat gun for everything from shrink
tubing, to reflow soldering, to
repairing plastics. You'll see why
half of our heat guns are bought
by or on the recommendation of
a satisfied user.

For our new catalog, write to
Ungar, Division of Eldon Industries,
Inc., P.O. Box 6005,
Compton,
CA 90220.

The Heat Gun.
For Precise Control

Of Hot Air.
Circle No. 103 on Reader Inquiry Card
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In 'your hand, or on the bench, these Triplett FET-
VOMs have the sensitivity you'll need for a safe
transistor or IC testing.
MODEL 310 FET-VOM only $101.
Model 310 FET is little, light, loaded with features like:
1. Hand -size FET V -O -M with 10 megohm input

resistance and diode overload -protected
suspension movement.

2. 300 mVDC; low voltage range, X 1 megohm range.
3. Single range switch; DC polarity -reversing switch
MODEL 603 FET-VOM only $20L.
The portable Model 603 FET VOM with swive carr-
ing handle has such features as:
1. Exclusive Triplett MICRO POWER-TMP' provides

battery life in excess of a year for carbon batteries
with unit left ON continuously.

2. LOW POWER OHMS-LPuTm -6 ranges with 70 mV
power source for in -circuit measurements withoLt
component damage.

3. FET V -O -M WITH AUTO-POLARITY-convenien`
and time saving, always reads up scale.

For a demonstration, contact your Triplett distributor,
Mod Center or representative.
Triplett Corporation, Bluffton, Ohio 45817.
(419) 358-5015, TWX (810) 490-2400.

Triplett performance... a tough act to follow
...Circle No. 104 for information

...Circle No. 105 for demonstration 111117TRIPLETT


