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We repair them all. Any make, any
model turer. Color, black and white.
fube, transistor or electron c¢/varactor.

. You name it, we can repair it. Quickly.

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

. exchange mcdules too!
Ycou might say that with PTS.

you can put all your

~__eggs in one basxet. Ours.
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Home Office

5233S. Hwy. 37, P.0. 272
812-824-9331
CLEVELAND, OH 44134 &
5682 State Road
216-845-4480
KANSAS CITY, KS 66106

913-831-1222
MINNEAPOLIS, MN 55408
815 W. Lake St.. P.O. 8458

612-824-2333

ST.LOUIS, MO 63130
8456 Page Blvd.. P.O. 24256
314-428-1299
DETROIT, M1 48235
13707 W. 8-Mile Rd

313-862-1783

GRAND RAPIDS. Ml 49501
1134 Walker Northwest
P.0. 1435
616-454-2754
CINCINNATI, OH 45218
8172 Vine St., P.O. 16057
513-821-2298
MILWAUKEE, WI 53218
7211 Fond du Lac
414-464-0789
COLUMBUS, OH 43227
4005A E. Livingston

614-237-3820
INDIANAPOLIS. IN 46202 55
1406 N. Pennsylvania Ave

317-631-1551

DAVENPORT, 1A 52803
2024 E. Rwer Dr
319-323-3975
OMAHA, NE 68104
6318 Maple St
402-571-4800
CHICAGO, iL 60659
5744 N. Western Ave. 11§
312-728-1800

ATLANTA, GA 30318
1240 Techwood Drive N.W
P.0O. 93887
404-873-1787
JACKSONVILLE, FL 32210

1918 Blanding Blvd., P.O. 7923
904-389-9952
WASHINGTON. DC
Silver Spring. MD 20910
8880 Brookville Rd
301-565-0025
CHARLOTTE, NC 28225
726 Seigte Ave., P.O. 5512
704-332-8007
BIRMINGHAM, AL 35201
210N. 9th St.. P.O. 1801
205-323-2657
MEMPHIS, TN 38118
3614 Lamar Ave.. P.O. 18053
901-365-1918
NORFOLK, VA 23504
3118 E Princess Anne Rd
804-625-2030
NEW ORLEANS
Metairie, LA 70004
3920A Arrline Hwy., P.O. 303
504-837-7569
TAMPA, FL 33630
2703 S. Macdill. P 0. 14301
813-839-5521
NASHVILLE. TN 37214

615-885-0688

IDE

PACIFIC
SACRAMENTO, CA 95841

BLOOMINGTON, IN 47401 435{D Auburn Bivd., P.O. 41354

916-482-6220
SAN DIEGO, CA 92105
111 University Ave., P.O. 5794
714-280-7070
LOS ANGELES, CA
Paramount, CA 90723

119A Merriam Lane. P.O. 6149 7259 E_ Alondra Bivd

213-634-0111
PORTLAND, OR 97213
5220 N.E. Sandy Bivd.

P.O. 13096

503-282-9636

SEATTLE, WA 98188
988 Indusliry Dr. (Bidg. 28)
P.0O. 88831 - Tukwila Branch
206-575-3060

NORTHEAST

SPRINGFIELD, MA
Westfield, MA 01085
300 Union St.. P.O. 238
413-562-5205
PHILADELPHIA
Upper Darby, PA 19082
1742-44 State Rd.. P.0. 207
215-352-6609
PITTSBURGH. PA 15202
7 Riverview Ave. W . P.O. 4130

412-761-7648
E. PATERSON. NJ 07407
158 Market SI., P.O. 357
201-791-6380
BUFFALO. NY 14214
299 Parkstde Ave
716-837-1656
BOSTON
Arlington, MA 02174
7 Massachusetts Ave.. P.O. 371
617-648-7110
BALTIMORE, MD 21215

SOUTH 5505 Reisterstown Rd., P.O. 2581

301-358-1)86

MOUNTAIN
DENVER
Arvada, GO 80001
4958 Allison St.. P.O. 672
303-423-7080
SALT LAKE CITY, UT 84106
1233 Wilmington Ave
P 0. 6218
801-484-1451
PHOENIX. AZ 85009
2916 West McDowelt Rd
602-278-1218

SOUTHWEST
LONGVIEW, TX 75601
110 Mopac Rd.. P.0O. 7332
214-753-4334
OKLAHOMA CITY, OK 73147
4509 N.W. 10th, P O, 74917
405-947-2013
HOUSTON, TX 77207

2426 A Lebanon Rd 4326 Telephone Rd.. P.O. 26616

713-644-6793

PTS ELECTRONICS, INC.
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INDUSTRY
REPORT

Admiral Vacates Mexican Market
Admiral, which recently announced
plans to close its U.S. television man-
ufacturing operations, has now decided
to vacate its Mexican TV facilities also.
In a brief statement from parent
Rockwell International, Admiral said it
has sold Admiral de Mexico to Grupo
Industrial Alfa S.A. of Monterrey,
Mexico. The later group will make televi-
sion sets under the Admiral name.
Admiral de Mexico has been making
color and black and white television and
stereo systems for the Mexican market.

RCA Marks 50-millionth TV

On the right is the first television set pro-
duced by RCA—a 10-inch black and
white receiver—in 1946. On the left—
some 32 years and 49,999,999 sets

later—is a current version of an RCA
19-inch ColorTrak receiver. On the pric-
ing front, the first set retailed for $375
while the new color chassis sells for
$570.

ISCET Battle Expands

Amid charges and countercharges the
battle between the NESDA originated
ISCET program (International Society of
Certified Electronic Technicians) and
the dissident ETA (Electronic Techni-
cians Association) continues to grow
hotter.

An internal rift within ISCET resulted
in NESDA'’s firing then ISCET officers
Jesse B. Leach and Leon Howland and
the relieving of ISCET educational di-
rector Ron Crow (see ET/D, January).

However, when it was announced by
ETA supporters that they planned to
sponsor a competing certification pro-
gram for electronic technicians and that
it would be called the International Soci-
ety of Certified Electronic Technicians,
Incorporated, the charges between the
officers and the confusion in the ranks
became even thicker.

According to a news release received
by ET/D, Forest Belt, CET, an elec-
tronics industry educator, has been ap-

pointed acting ISCET chairman to re-
place Leach and Larry Steckler, CET,
editor of Radio-Electronics magazine,
will serve as vice chairman.

As chairman, one of Belt’s first actions
was to disavow any association be-
tween ISCET and the competing group.
“Our society operates, the way it always
has, as a branch of the National Elec-
tronics Service Dealers Association.”
Belt added, “All they can do is tear down
or play catch-up. The tear-down game
has already damaged their own credibil-
ity. As for catch-up, they are lost before
they begin. ISCET now has more tech-
nical, promotional, and developmental
clout and talent than at any time in its
history ... we are rising fast.”

Meanwhile, Dick Glass, former
NESDA executive director and presi-
dent of the newly formed ETA contends
the group already has 300 members and
some 150 “proven” test monitors for
their certification program. “The re-
sponse has been really good so far and
we were unaware of the strong feelings
for such an independent technician's
association—or of the large number of
employee techs who would join an as-
sociation that is devoted to something
other than TV repair alone.”

Glass also announced appointment of
additional officers. He said D.C. “Snow"
Larson, CET, of Houston, Tex., will
serve as vice chairman of ETA, and
Crow will head the new group's certifica-
tion program.

In a statement from ETA headquar-
ters, Crow said the new program is “al-
ready underway” with more than 125
monitors through the United States and
in some foreign countries. “The break
away from NESDA marks the beginning
of a new and better era for electronics
technicians and is expected to spur the
technician certification program ... to
much higher levels of recognition and
importance to the industry,” Crow sdid.

Gould Announces National
Distributor Program
Gould Inc., has announced that it plans
to implement a national distributor pro-
gram for its lower-end osciloscopes.
According to a Gould spokesman,
negotiations are now underway with var-
jous electronic distributors who would
take on the Gould line of scopes in the
$595 to $995 price range. Product Sales
Manager Richard Bowman said the
scopes are portable, general purpose
instruments for applications in industrial,
radio/television servicing, medical,
amateur and advanced hobbyist mar-
kets.

Reorganization at Quasar

In a move designed to separate the mar-
keting and production functions of its
subsidiary Quasar Electronics Com-
pany, the parent Matsushita of Japan
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On the cover: Shown on this
manth’s cover are the six
primary integrated circuits, plus
the few remaining discreet
transistors, which make up
Quasar's incredibly small
“Dynamodule” chassis for
1979. For a more detailed
report on this circuitry see our
special report in this issue.
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TUNER SERVICE CORPORATION

ONE YEAR
GUARANTEE

SAME DAY
SERVIGE

The Comparny of Iudependuh Professionals
Better Quality -= Personal Attention <= Faster Service

TSC PROVIDES YOU WITH A COMPLETE
SERVICE FOR ALL YOUR TELEVISION
TUNER REQUIREMENTS

: TUNER REPAIRS
EXACT
. REPLACEMENT
UNIVERSAL
_ REPLACEMENT p

SUBSTITUNER

HEADQUARTERS. . BLOOMINGTON, INDIANA 47401. ... ... ... . 537 South Wainut Street. . ............ ...... Tel. 812/ 334-0411
ALABAMA. . .. BIRMINGHAM, ALABAMA 35212 . ... ... .... .. 5623 1st Avenue N.. ... .. ceiieiiio..o..... Tel. 205/592-9150
ARKANSAS .. LITTLE ROCK, ARKANSAS 72204. . .. ... 4200-C Asher Avenue. ... ... .. - .......Tel. 501/661-0393
CALIFORNIA .MODESTO, CALIF. 95351. ... ... = . 123 Phoenix Avenue. ... ... .. .. coeeneoo... 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..-.............. 1505 Cypress Street. .. .................. ...Tel. 813/253-0324

FT. LAUDERDALE, FLORIDA 33309....... ..3516 N.W. 10th Avenue...................... Tel. 305/566-4882
GEORGIALN s e - ont Tt ATLANTA, GEORGIA 30310. ... .. 646 Evans Street SIWE. ..o Ca il ada - b s oms Tel. 404/ 758-2232
IBEINONS watwm g - - - ¢ o5 cvam i oonp .URBANA, ILLINOIS 61801. . . 908 East Main Street. . ... i U c......... Tel. 217/ 384-2052

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

SOUTH BEND, INDIANA 46619. 2010 Western Avenue. . .. .. , .- Tel. 219/288-8918
FKENTIUCK YR mme - e e LOUISVILLE, KENTUCKY 40217...... .. #7 Dahlem Center, 826 Eastern Parkway ...... Tel. 502/ 634-0498
LOUISIANA. i . SHREVEPORT, LOUISIANA 71104 ... ... ... .... 2423 Southern Avenue...................... Tel. 318/ 221-3027
MASSACHUSETTS ......... .. SPRINGFIELD, MASS. 01109 ............ 144 Boston Road . . . ... ... ... ... .. c.o....... Tel. 413/788-8206
MISSOURI. . . .. . ST. LOUIS. MISSOURI 63132 9577 Page Avenue. ... .......... NP NSARTIRN, 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. . .. cvvoo..... Tel. 609/393-0999

JERSEY CITY, NEW JERSEY 07307........... .. 454 Central Avenue. . .. ... . ... ceiiioioo.....Tel. 201/792-3730
NEW YORK...... ... ..ROCHESTER, NEW YORK 14606............. . 256 Howard Road . . .............. .. - .. Tel. 716 /647-9180
NORTH CAROLINA ... GREENSBORO, N. CAROLINA 27405............ 2914 East Market Street ceiieieeeviee.....Tel. 919/ 273-6276
OHIOR s 2 .. . b AW ..CLEVELAND, OHIO 44109..... ... ... ..... .. :.4525 Pearl Road. - .o 5. . fu . @it . GoEme b e s e Tel. 216/741-2314
OREGON.......... By PORTLAND, OREGON 97210 . 1732 N.W. 25th Ave P.O. Bux 10141 ..... ... Tel. 503/222-9059

..515 Grant Avenue. . . ............ ........Tel. 412/821-4004
... 11540 Garland Road. RO | M b R s PO Tel. 214/ 327-8413
. 305 Decarie Boulevard. .......... Gull: D Tel. 514/ 748-8803
P.O. Box 5823, Station “*A’’ ... .. ... ... .. I Tel. 403 /243-0971

. PITTSBURGH, PENNSYLVANIA 15209
DALLAS, TEXAS 75218 aod )
ST. LAURENT, QUEBEC HA4N- 2L7
CALGARY, ALBERTA T2H-1Y3.

If you want to branch out into the TV Tuner Repair Business write to the
Bloomington Headquarters about a franchise.
Circle No. 134 on Reader Inquiry Card

PENNSYLVANIA.
TEXAS. . .
CANADA . ...
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has created two new operating divi-
sions. They are the Quasar
Company—with responsibilities for
sales and marketing—and the Mat-
sushita Industrial Company—which will
handle consumer product engineering
and production.

Still unclear as a result of the organ-
izational change is the impact the move
will have on Panasonic, Matsushita’s
other United States subsidiary, if, in fact,
there is any impact on that unit. Quasar
Electronics Company, based in Franklin
Park, Ill., a Chicago surburb, is the
former television business of Motorola,
which Matsushita purchased in 1974.
Under the new set up, Matsushita Indus-
trial Company will be based in Franklin

Park and will operate the color TV plant
there as well as a Panasonic speaker
plant in Los Angeles.

The move is seen by some as an at-
tempt to expand Quasar's U.S. produc-
tion output, a strategy most Japanese
television manufacturers have taken in
recent months as a result of the chang-
ing relationship between the Japanese
yen and American dollar.

Named head of the new sales and
marketing unit is Alex Stone, former
Quasar sales and marketing vice presi-
dent. Richard Kraft, formerly engineer-
ing vice president, becomes president
and chief exec of Matsushita Industrial,
according to spokesmen for the com-
pany. €TD

NEW FROM LEADER
The Anywhere
Color Analyzer.

Battery
Operated

Composite
Video
Output.

V orH Oscilloscopd On/Off Burst

Trigger Output.

18 Patterns.

for Fast Color Set-up.

Video Carrier.

Broadcast Sync

RF & VIF
& Blanking. |

Output.

Broadcast Quality Video,
RF & IF Signals...
at an Economical Price.

AC Adapter Optional

Model LCG-397...

$229.95 witn accessories.

Comprehensive instruction manual also available separately at $10.

For the Name of Your Nearest Distributor
Call T»ll Free: (800) 645-7120

When Quality Counts .

151 Dupont Street, Plainview, N.Y. 11803
East Coast: (516) 822:9300; West Coast: (213) 882-4335 LEADER
Reglonal Offices: Chicago and Los Angeles Instruments Corp.

Circle No. 120 on Reader Inquiry Card
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NEWSLINE

WCES DRAWS RECORD CROWD. They literally came by the thousands to
Las Vegas last month to view the cornucopia of consumer electronics
...the Winter Consumer Electronics Show. And if there was any hint
of recession outside of the world's most gaudy city, it certainly
did not register with the consumer electronics industry. First
figures from the show indicate business was brisk, coming off of a
record 1978 in many respects, and attendance of over 50,000 in four
days set a new WCES records.

VIDEO IS STAR OF SHOW. While audio remains the easy dominant fig-
ure out at WCES, there was no question that video 1s the up and
coming star. Over 400,000 VCRs were sold last year, at least
600,000 are conservative sales figures for this year. This goal
should be no problem with such an industry giant as RCA jumping in
to spend $2-million for VCR promotion in the first quarter. And if
that in itself is not worth an award, then surely RCA's theme is --
at least for originality. They're pitching that buying a VCR can
help keep peace among family members, especially kids who will no
longer mind going to bed early once assured by "mummy" that they'll
be able to watch their favorite TV show when they arise in the
morning. Whew!

RECORD TV YEAR. There were more color televisions sold last year
than ever before, and 1979 -- while not quite matching that figure
-~ won't be far behind. At least that was the consensus among
"experts" out at the WCES last month. EIA figures showed final
color TV statistics at 10.25 million. Black and white TV had its
second best year with a total 6.1 million units sold, EIA reported.

HOME COMPUTERS COME DOWN TO EARTH. One positive thing coming from
the show this year is that the manufacturers of home computers at
last seem to have come down to earth. They no longer are touting
the number of flip-flops inside their little black boxes, but rather
what you can do with these flip-flops. With this important market-
ing shift to user related applications, the last great barrier
toward a really successful industry has been removed.

EDS FEATURES INTERNATIONALISM. This year's Electronic Distribution
Show (formerly NEWCOM) is expected to draw significant attendance
from off-shore manufacturers and distributors. According to a show
spokesman there already are a large number of U.S. companies whose
products are manufactured off-shore signed up for the show.
Additionally, a record attendance of off-shore distributors is ex-
pected. This year's show, incidentally, has been expanded into a
four-day event from May 1-14.

6 /ET/D - February 1979



GOULD PROFESSIONAL

OSCILLOSCOPES AT PRICES

YOU CAN AFFORD.

Whatever your interest

In electronics, you know
that a quality oscilloscope
with a broad range of
features and functions
can make your work a lot
easier. Gould oscillo-
scopes are built to solve
your problems and priced
SO you can afford the
professional equipment
you need right now. All
are complete, ready for
use, Including passive
probes, input leads and
a comprehensive main-
tenance and operation
manual.

The OS245A is a com-
pact, dual trace instrument
with a 10MHz bandwidth
and 5mV/div sensitivity. It
has exceptional trigger
performance and a full
compliment of facilities for
industrial, educational, and
field service applications.

The OS253 isa 12MHz
dual-channel scope with
all the features of the
OS245A plus alarger dis-
play area, more sensitivity
and channel sum and
difference.

The dual trace OS255
weighs only 15 Ibs. yet
offers features normally
found in more expensive
INstruments such as
flexible triggering facilities
and 2mV/cm sensitivity
across its full 15MHz
bandwidth.

05255

The dual beam OS260
gives true representation
of two separate signals
on the same time frame
without beam chopping or
alternating. Features
include a high brightness
CRT operating at 10kV

Circle No. 117 on Reader Inquiry Card

allowing a clear display
of all waveforms.

For additional informa-
tion on this exciting new
line of sensibly priced,
professional oscilloscopes
or for sales locations in
your area: call toll free
(800) 325-6400 Ext. 77.
In Missouri call (800)
342-6600.

Gould also manufac-
tures an additional line of
general purpose oscillo-
scopes for industrial,
scientific and laboratory
applications.

== GOULD
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Two of RCA’s new
XtendedLife Chassis
have been awarded the
highest serviceability
ratings ever given
to color television
chassis.

When you A
service one,you'll &
know why.

l!
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Sooner or later, every television set
requires service by a professional. So RCA
designed two new XtendedLife Chassis to
make servicing easier for any professional
service technician. These new chassis are
easily accessible and clearly marked.

To prove it, we invited NESDA/ISCET
(the International Society of Certified
Electronics Technicians) to send a team to
inspect and evaluate our new CTC88AC
and CTC93D chassis. And they gave them
the highest serviceability ratings of any
color television chassis they have ever
tested.

RCA CTC88AC chassis .......... 93.90%
RCA CTC93D chassis ..... ... ... .91.92%
Two new RCA color chassis receive “excel-
lent” ratings —highest in NESDA/ISCET
history.

'_T"fzv 79
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Here are a few of the reasons:

[ The wire pattern is printed on both
sides of the circuit board, making it easy to
trace out individual circuits. :

L] Schematic symbols identify each
component on the board.

L All power supply source voltages and key
pulse voltages are identified.

L] All key test points are marked on the
chassis, with their functions on the Cabinet
Layout Chart.

L] An Active Device Location Guide in the
cabinet reduces the need for service books
or diagrams.

[] The chassis slides back for better acces-
sibility in normal field servicing.

These new chassis earned their high
ratings from some of the toughest judges
around — professional, independent service
technicians. And when the testing was done,
and scores were in, here’s what the leader
of the ISCET team had to say:

“The scores are important, and they are
very good; but of greater importance is the
result of RCA’s efforts in making sets easier
to service, which will earn the recommen-
dation of thousands of technicians who
will be working with these chassis for
years to come. —Dean R. Mock, Chairman,
NESDA/ISCET Serviceability Committee.

RCA =

RCA is making television better and better.

ET/D - February 1979 /9




fFROM

THE

EDITOR’S

DESK

I've just returned from another Consumer Electronics Show, this one in Las
Vegas (Jan. 6-9), and as has been my experience each time | view one of
these events, | come out of it just a litle more confused than when | went in. (A
full report on the Winter CES will be carried in next month's issue of ET/D).

To be sure, the show itself has to be the Mecca for electronics gadgetry and
household/auto playthings—to say nothing of its value as a centerstage to
unveil the sheer marvel of what can be done with and through electronics.

However, without question, CES has become primarily a showcase
for stereo components. Each manufacturer, and the sheer number of them is
numbing to the senses, is there to display such large array of “systems” and
components—each dutifully backed by a list of technical specifications and
measurements—that | wonder if any consumer is ever really capable of
deciphering all of the technical jargon once it filters down to him at the retail
level. | get the feeling that the manufacturer with the best promotion and sales
pitch is the one that makes the most sales in the long run.

But this is only the “home stereo” segment of the show. Moving along to “auto
sound”—as it is called—we witnessed the presentation of amplifier systems so
powerful it seems they would practically blow the roof off of an enclosed
vehicle. Is there really a market for these products?

On the television side of things, the manufacturers were there in force to give
us glimpses of things to come in video.

Matsushita, for instance, was host to a press reception to unveil in the United
States their “television set of the future”...a set complete with printer so the
listener can watch a newscast or presidential speech and then go over to the
printer to rip off his printed copy of the text!!!

Of course we again saw the picture over a picture by Sharp wherein they
superimpose a small black and white picture over the large color picture (in the
bottom right hand corner). I've often wondered if it wouldn't be more
practical—and perhaps less expensive—just to place a 9- or 12-inch black and
white receiver next to your color set if you're interested in watching two
programs at once. But, ready for it or not, here it comes down the consumer
electronics pipeline.

One television manufacturer even came to promote the superiority of its
sound system, having given up the fight to compete with picture quality and
esthetic frills.

“Home computer’ manufacturers were there too in greater numbers than ever
before. The only trouble is they have yet to figure out how to interest the
“average” consumer in their product—the latter seemingly totally confused by it.

Perhaps the most significant trend to emerge from the whole show was the
apparent steady growth of the VCR segment. Not yet by any stretch of the
imagination to be considered a boom market, yet definitely growing. Several
new models were introduced along with new versions of color and black and
white television cameras.

All in all, after considering the magnitude of the new frills added to consumer
lines, one left with the definite feeling of—if not confusion—then sincere doubt
as to where the consumer electronics market is headed as manufacturers
frantically search for new, greener, and lucrative markets to attack.

it seems to me in many cases that the technology of consumer electronics
has far outstripped the needs of consumers.

Sincerely

Jbckcd #

10/ ET/D - February 1979



NG improves
on the world’s best
ntenn

Model 3617
Deepest Fringe
194" Long

i
Model 3672
Deep Fringe UHF
Fringe VHF
154" Long

Crossfires \\

For years, Channel Master’s Crossfire series has outsold competition
because of its outstanding performance featuring exceptionally high
gain and superior interference rejection. Now, new construction
features give Crossfire greater strength and durability, plus increased
ease of handling for faster installation.

FOR YOU AND YOUR CUSTOMER!

A new one-piece heavy duty nest on all models eliminates wind-
milling and fastens quickly to the mast by tightening one set of
bolts. Larger models feature a re-inforced truss construction
double boom that keeps the entire length of the Crossarm rigid,
and allows a rotor to be placed within 6"’ of the antenna for
greater turning power. This new truss construction replaces
cumbersome and time consuming boom braces, and eliminates

the possibility of misalignment of elements due to boom “droop.”

Crossfire’s unequalled reception features combine with easier
handling and greater durability to make the best an even better
buy....for you and your customer!

[ZHIIIIEII%S[EI DIVISION OF AVNET, INC.

ETD279, Ellenville, New York 12428
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Everybody who is in the service business is in another
business at the same time ... we're in the money business.

We all pretty much understand the service business. We
have had training in it. We have had a lot of experience in
it. We have talked to a lot of other servicers about it. We
know how to recognize a good technician, and we know
how repairs should be made. We know how to route and
dispatch the men, how to buy parts and keep up the
inventory and stock the trucks. We know about vehicles
and test instruments.

But what do we know about handling money? Often,
painfully little. Yet, regardless of how we handle the
service end of things, if we do not handle the money
successfully, we will end up closing the doors.

The objectives in the money game are threefold ... to
guard the assets ... to increase the assets ... and to make
money off them. On the service side of the business, we
have tools and instruments to help us. We learn how to
use them. They help us get the service job done. On the
money side, we have tools to help us. We learn how to
use them. They help us get the money job done. The tools
we use on the money side are the Profit and Loss
Statement (it might be referred to as the P & L, or
Operating Statement, or Income Statement) and the
Balance Sheet. Every service manager or operator should
have these tools in his hands every month.

Just as you don't have to know how to build a VTVM in
order to use it, neither do you have to know how to build a
P & L and a Balance Sheet. That's the accountant’s job.
All you have to know is how to use the tool when you get
it.

So you don’t have to be an accountant, but you do have
to be able to “take a reading.” It's important. That's why,
at the NARDA Service Symposium, we spend fully half of
our time in learning how to take that reading. And at the
NARDA College of Service Management, we spend one
full day on financial statements.

You spend long, long hours every month working for
money. Truly, though, the money should be working for
you. Learn how to make money work for you. If you don't
... KAPUT.



RCA

SERVICE SEMINAR

Color TV Chassis CTC 44-Severe horizontal foldover.

Possible cause: Open L 401 coil, (on PW400 horizontal deflec-

tion board).
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[ %’ Ly z;.'; 1 s k3 ! Color TV Chassis CTC 87—No video—color only on
i % ¢ 2 .
|| o | e AET lm wx'??”“m - screen. Possible cause: open delay line, or open solder con-
l "“‘ ar anT Isov I a5 " nection between delay line and PC board.
|| ? » * a5 cas pI
I L : " Color TV Chassis CTC 90—No video—sound ok. 210v
A Lo L pulse low, R438 open. Remedy: replace blue/white wire from
i g pin 4 on MDL002, module to R428, defective insulation causes

a short to adjacent terminal.

Color TV Chassis 10M55—No vertical sweep. Possible
cause: Defective horizontal processing—vertical countdown
IC (IC600).

Color TV Chassis CTC81—Bending in raster, relay trips
after about 1 minute of operation. Possible cause: Open “A”
section in C206.

RCA Rceivmg Tubes Mea 'Bsmess'

You can get all the receiving tubes you promote your business . . . Tube Cad-

need from your RCA Distributor . . .
Miniatures, Novars, Compactrons,
Nuvistors, Glass tubes, Metal tubes . . .
Over 1000 types, produced to RCA's
exacting standards.

Plus many RCA service aids and busl-
ness aids to add to your efficiency and

dies, service tools, technical literature
and a wide assortment of in-store signs
and displays.

See your RCA Distributor for all your
tube needs.

RCA Distributor and Special Products
Division, Deptford, N.J. 08096.

Receiving
Tubes
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Color TV Chassis CTC81—Relay chatter, Xmas tree effect Rl’fom a
at high brightness level. 240v supply measures 225v, 38v o
supply measures 41v. Possible cause: open C206 filter death-defy‘lng

capacitor. (See previous schematic.) aCt
@

ZENITH Give Heart Fund.

Color TV Chassis 20CC50—No HV, no boost, damper runs American Heart Association 1
red after a few minutes. A clue: high voltage returns when .

Original Japanese Replacement Parts for TV, Stereo and CB

25.uP 10-24 1 25-UP 10-24

25A102 ! E : 2SC460 . d 25C1114 340 3. ! 25C2072 3. 4 r AN247P 240 2. TA7089P
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PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED

Minimum order $10.00 - N.J. Residents add 5% Sales Tax. IMMEDIATE DELIVERY WITHIN 48 HOURS

We pay postage for prepaid orders of $50.00 or more, ON ALL TRANSISTORS IN STOCK
Under $50.00, add $1.00, Canada $1.50.
Quantity Discount Prices - Ask for our complete price list -

Manufacturer inquiries welcome - All parts guaranteed.
NEW-TONE ELECTRONICS INTERNATIONAL
TOLL FREE TELEPHONE P. 0. Box 1738, Bloomfield, N. J. 07003

Nationwide 800/631-1250 Local 201/748-5089 NY: 212/732-1376 INTERNATIONAL New Jersey Phone: 201/748-5089
HOURS: Mon. - Fri. 8t0 5:30 Sat. 8to 1
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LETTERS

Help Needed

I need a schematic and any technical
info available on a Gran Prix CB, set
Model UTR-1000. Inquiries to the com-
pany located in St. Louis, MO, have only
resulted in negative responses be-
cause of time required to locate the info
and current work load. | hope this lack of
cooperation does not spread through
the industry.

Hilaire Rousseau

103 Spriggs Rd., #9

North Little Rock, AR 72118

Editor: We contacted Gran Prix Elec-
tronics and were informed that they had
sold no CBs for two years and could
supply nothing for those they had sold
previous to that time. This brings up an
important point: While some merchan-
disers may not care, conscientious sales
organizations will make sure that the
products they sell are backed by the
availability of service data and parts and
will continue to be for a reasonable time.
The CB market, a couple of years ago,
with its flood of distressed merchandise
under almost any brand name imagin-
able, was a particularly bad case.

Where can | purchase invoice forms as
per your article on page 52 of the Oc-
tober ET/D Magazine? (“Pricing for
Profit” by Dick Pavek.) | am especially
interested in the Sperry-Tech forms.
John J. Ehrhart

166 Tooker Ave.

Springfield, NJ 07081

Editor: Tech Spray forms are available
from Tech Spray distributors. If you can-
not find one, write Tech Spray, Box 949,
Amarillo, TX 79105. Sperry Tech forms
are available from Sperry Tech, Inc., PO
Box 5234, Lincoln, NE 68505. Qelrich
makes a variety of forms available from
distributors. New England Business
forms are available from NEBS,
Townsend, MA 01470.

Wanted-A 801 B&K Capacity Analyzer
or Sprague Tel-Ohmike in good condi-
tion.

Ralph Dorough, Instructor

Radio & TV Repair

South Garland High School

600 Colonel Dr.

Garland, TX 75043

ET/D welcomes letters from readers and
tries to answer all requests in this col-
umn or individually.

“Wed 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 yaur 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 specity Zenith
exact replacement parts and accessories.

ENITH

The quality goes ir before the name goes on®

Zenith Radig Corporation/Service, Parts & Accessories Division
11000 Seymour Avenue/Franinn Park, lllinois 60131

Circle No. 137 on Reader Inquiry Card
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The Quasar
“Dynamodule”

Chassis

Its new for 1979

This new, highly integrated
receiver from Quasar,
featuring six completely
redesigned ICs as the active
signal processing strips,
brings it to the forefront of
state-of-the-art television.*

By Richard W. Lay

Quasar’s “works in a drawer” concept
has turned into Quasar’s “works on a
wafer” with the introduction of its
compact, highly integrated,
state-of-the-art 1979 chassis line.

A single board, berefit of any
resemblance to anyone’s television
receiver of just a few years ago, the
newest of Quasar's offerings is a basic
“main board” module some 30 percent
smaller than the “Super Module” of
previous years and as refined in last
year's TS-961/962 chassis. About 90
percent of the functional active circuitry
has been “vaporized” into the darkest
recesses of those little black boxes
commonly referred to as ICs.

The trouble is though, they're all
soldered in, which is going to provide
some discomfort in IC removal.
However, modules are replaceable
Quasar says.

But, asides being asides, don’t bother
looking for a video detector. The fact is,
it's inside the video processor IC. And
don'ttry toisolate problemsinthe first IF
amp from the second, because they're
all “inside.” The plain fact is, you can't
even tell—from looking at the
schematic—how many stages of IF
amplication this receiver contains.

*All illustrations courtesy Quasar Elec-
tronics Company.
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Quite frankly, looking over the
schematic of the VT S-967 chassis using
this new module—called “Dynamodule”
by Quasar’'s marketing department—
there are only nine transistors in
all (seven in the TS-968 chassis). This
has got be some kind of record for
a solid state TV receiver with VIR as of
this point in time.

Except for the chroma outputs, the
horizontal output and driver, the power
supply, flesh control and vertical
blanking transistors, every significant
active circuit has been placed inside of
an IC ... all newly designed by Quasar's
parent—Matshushita.

For a basic rundown of what's going
on at Quasar for 1979 here’s a capsule
look:

—You'll find “Dynamodules” inside of
Quasar chassis 965 (19-inch), 967
(19-inch), and 968 (25-inch) receivers.

The basic difference between the 965
and 967 is the CRT—the 965 using
bi-potential, 90-degree, in-lines, and the
967 a tri-potential, 100-degree
deflection, in-line. The 968 contains the
tri-potential, 100-degree deflection,
in-line CRT used in earlier chassis.

—Prefixes to the basic chassis
numbers mean the following: LTS, AFT
button only; TS, Dynacolor; ETS or
EVTS, Dynacolor plus audio spectrum
sound; AGTS, remote control with
Dynacolor and varactor tuned 18 detent
VHF/UHF/tuner; and GTS, featuring
Dynacolor, varactor tuners, and 18
detent VHF/UHF manual tuning. (For a
description of Dynacolor and Audio
Spectrum Sound see ET/D, Feb., 1977,
P. 20.)

—The basic design differences
between the three Dynamodule chassis
are; the TS-965 is not available with VIR;



with the TS-967, some models carry
VIR.

Here are some basic design features
you'll find in the three new Dynamodule
chassis. The 965, no VIR, has a line
operated power supply rectified by a
single power rectifier. The 967 is
available with a separate VIR circuit
board and uses a tri-potential CRT—as
mentioned earlier. It is line operated with
a bridge power supply rectifier. The 968
is available with audio spectrum sound,
tri-potential CRT, VIR, and carries a
ferro-resonant power supply with AC
line isolation.

The basic Dynamodule is
complemented by another circuit board
which carries the power supply/high
voltage/pincushion circuitry (see block
diagram, Figure 1). A third board will be
found on other models equipped to
handle VIR signals and all of the VIR
signal processing is handled on it. Set
operation is not affected by removal of
the VIR board for repair, however,
jumpers must be added so that color
intensity and hue controls are returned
to manual operation during this period.

The Dynamodule also derives its
secondary voltages from rectified pulses
from the flyback, therefore the loss of
any of these secondary sources quickly
isolates a problem to the circuit or
circuits supplied by a particular source.

Loss of horizontal sweep pulse results
in complete shutdown of the set.

New ICs

The main feature of the
Dynamodule—and the reason for the
reduction in the number of discrete
components—is the complete redesign
of integrated circuits on board.

Starting with 1C101 (see Figure 2),
here’s a rundown of what's inside those
ICs. IC101 carries the IF amplifiers,
video detector, the video amplifiers, the
sound IF detector, the AGC and AFT
sections. The tuner IF signal is coupled
to pins 1 and 28, the video portion being
channeled to Pin 7 where itleaves the IC
to passthrough a41.25 Mhz sound trap,
and then reentering at Pin 9, the input to
the video detector.

An inner tap sends the composite
video signal to the Sound IF detector,
where it is capacitively coupled, and
amplified before leaving the IC at Pin 21
for coupling to the Sound IF IC (1C201)
through a tunable interstage
transformer, T202.

After detection, the video signal is
amplified and sent “outside” once more
through a 4.5Mhz trap before feeding a
buffer amplifier at Pin 18 of the IC. The
output of this buffer feeds IC301, the
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L

chroma processor. This source, Pin 19,
also feecs the sync separators and
noise inverter stages, and in VIR
models, the VIR board.

AGC and AFT functions are also
internally handled. In the case of AGC,
the internal circuitry develops and feeds
reverse AGC voltage to Pin 5 and
forward AGC to Pin 4 to meet the
requirements of different tuners. It is
adjustable by a separate voltage divider

. L —| @ Hgrmoni—
~ i "
c 501 e % ceos” | [ (
e i = - -
{

network on the Dynamodule.

AFT correction voltageis fed to Pin 10
of the IC and it adds to or subtracts from
6.5VDC reference- voltage which is fed
to both the VHF and UHF tuners.

Sound signal processor

IC201 (Fig. 3) is the sound processor
and inside it is the 4.5MHz sound

amplifier, the FM quadrature detector,
the volume and tone control stages and
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the audio amplifiers. In addition there is
an internal 25-volt shuntregulator in this
unit.

As mentioned earlier, the composite
video from Pin 21 of IC101 is coupled
through T202 to Pins 2 and 3 of the
sound processor. There it enters |F
amplifiers and is limited before feeding
the FM detector and an “outside”
quadrature coil. The output of the
detector feeds another “outside”
de-emphasis network and then reenters
the IC for processing through the tone

Fig. 3 Sound IC

control before being fed to the audio
amplifier section of the IC which in turn
feeds the speaker.

The 25-volt “inboard” regulator is
shunted across the audio amplifier
section in order to assure a constant
current load for the 25-volt source
voltage.

ICs 501 and 401

The sync, vertical sweep, and
horizontal sweep circuits of the
Dynamodule are carried out within
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various sections of two ICs, 501 and
401. The video buffer (Pin 19) of IC101
feeds the noise inverter and sync
separator stages (vertical/horizontal) of
IC501 through capacitors 306 and 307.
The noise inverter internally cancels
noise pulses that exceed the proper
sync amplitude. One of the outputs from
the sync separator is sent on to IC301
(color processor) and the VIR circuitry in
appropriate models.

Vertical pulse generation is
accomplished inside the IC through a
vertical sync separator, a vertical
oscillator, shaper and pre-driver (see
Fig. 4). The vertical waveform leaves
IC501 at Pin 17 for direct coupling
to the vertical driver and vertical output
stages of IC401. This signal is
coupled via cables to the yoke and
power supply sweep board.

Horizontal

The horizontal sweep function is also
located in IC501 (see Fig. 5). This
section contains the horizontal sync
separator, the puise shaper, a horizontal
AFC circuit, the horizontal oscillator and
horizontal pre-driver—plus overvoltage
shutdown protection. Essentially, the
section receives the horizontal pulse
from the flyback, shapes it into a
sawtooth voltage via C501 (outside the
IC) and sends it on to the horizontal
AFC. The AFC section compares this
signal with the horizontal signal from the
sync separators and makes any
necessary adjustment to control the
oscillator.

A pulse waveform from the oscillator
is fed to the horizontal pre-driver which
shapes it into a square wave and this is
direct coupled to Q501, the horizontal
driver. This collector signalis fed to T501
which drives Q551, the horizontal
output.

On VIR models, a section of the AFT
switch is used to change the AFC time
constant for VTR operation and at the
same time to defeat the VIR circuit.

The overvoltage shutdown circuit
inside the IC compares rectified DC from
the flyback transformer with ABL
voltage. Voltage/current levels outside
of pre-determined specifications
automatically shut off the horizontal
pre-driver causing system shutdown.

Vertical blanking

Vertical retrace blanking is
accomplished through different
methods in the Dynamodule, depending
on whether the model is equipped with
VIR or not.

In the VIR model, positive pulses are
fed from a vertical pulse amplifier in



IC401 to the VIR board and to a special
vertical blanking transistor (Q301) which
in turn blanks the CRT driver transistors
during vertical retrace and allows the
VIR signal to be fed to the VIR board.

Non-VIR models eliminate Q301 and
its associated circuitry. Blanking occurs
in the matrix stage of IC301 in non-VIR
models.

1IC301

Although 1C301 is called the chroma
processor, it also contains a video

amplifier. Other functions of this IC are:
chroma amplification, ACC, color Killer,

hue and color intensity control, and
demodulation matrixing. Other color
circuit functions are focated on 1C601.

The composite video signal from
IC101 is connected to the customer
adjustable video peaking control on
IC301 through the delay line and C301.
After amplification it is fed to the video
clamp which clamps it at the black level.
The Y signal from the output of the clamp
is then matrixed in IC301 with the
demodulated color difference signals.

With “Dynacolor” on, a light
dependent resistor is switched into the
circuit and controls the DC voltage on
the customer’s personal touch control to
maintain proper ratios of brightness,
contrast, and color intensity.

Chroma

The chroma section of IC301 receives
the composite video from IC101 through
bandpass transformer T601 and C603
at Pin 13, the input to the ACC and
chroma amplifier stages of the IC (see
Figure 6). After amplification the signalis
fed to IC601 (chroma amp, oscillator and
flesh control IC) and, through discrete
capacitor C612 to the demodulator
matrix of IC301. Here the color
difference signals are mixed with the Y
signal and the color video signal is DC
coupled to the red, blue, and green
driver transistors on the CRT socket
board. Color killer and hue control
circuits also are located within IC301.
IC601 contains the 3.58Mhz oscillator,
APC detector, and flesh control circuitry
(Figure 7).

The function of the flesh control is to
change yellow/green or purple flesh
tones encountered when switching from
station to station. Phase correction of
these signals is accomplished with
minimum effect on the three primary
colors and is limited to plus or minus 20
degrees phase change of the original
3.58Mhz CW.

Automatic color intensity control is
also accomplished in IC601 through an
Automatic Intensity control detector.

| ) "
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RESTORE
A PROFITS

MODEL 467
ONLY $298

with a B&K-PRECISION CRT Restorer/Analyzer

B&K-PRECISION Restarer/Analyzers
testand restore CRT's faster than you ever
thought possible, with fewer callbacks.

Restoration is so reliable that you can
actually guarantee results! Tests have
shown that 95% of restored CRT's func-
tion as well as new tubes!

Eventually every customer's picture tube
will grow weak or fail completely. By using
a B&K-PRECISION 467 Restorer/Analyzer
you can greatly increase your profits while
performing a “‘feat of magic” in the eyes
of your customer...and every customer

is another reason why you should have
a467.

The 467 Restorer/Analyzer is ideal for the

Start earning extra profits today!
See your local distributor
forimmediate delivery.

o TS PRECISION

6460 West Cortland Street, Chicago, lliinois 60635 -

active service shop where time is most val-
uable. Its exclusive patenited TriDynamic™
test method lets you and your customer
see the performance of each gun on its
own meter, simultaneously. Computer-
derived digital circuitry tests all three
guns of a color picture tube, in pro-
grammed sequence, twenty-times per
second.

Also from B&K-PRECISION, the 470

is avalue leader and designed to be a
profitable investment—even for part-time
technicians. The price is only $198. Resto-
ration is fast and safe, because automatic
restoration timing prevents costly cath-
ode stripping. The 470 uses the same
powerful restoration method as the 467.

In Canada: Atlas Electronics, Ontaria
Intemational Sales: Empire Exporters, 270 Newtown Rd., Piginview, L. N.Y. 11803
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467 EXCLUSIVE FEATURES:

+ B&K-PRECISION TriDynamic™ multiplex
technique to test all three guns of color
CRT simultaneousty, under actual oper-
ating conditions - Measures beam current
that actually passes through G1 aperture to
screen * Unique computer-derived digital
circuitry for accurate results - Tests focus
electrodes lead continuity to catch faults
thatother testers miss » 467/470 FEATURES:
- Uses the most powerful restoration meth-
od known for best results with minimal
danger to CRT - Removes shorts and
leakage to save more CRT’s » All CRT’s
checked identically—including “in-line”
and “one-gun” types for accurate results

* Obsolescence proof: perpetual set-up
chartupdates and new adapter
development

DYNASCAN
CORPORATION

312/889-9087



This circuit serves to maintain relatively
constant color levels, scene to scene
and channel to channel. A DC output is
applied to the chroma gain control
stage of IC 301 and automatic intensity
control is achieved independent of the
color burst amplitude.

The VIR signal

A separate circuit module used in
selected 967 and the 968 Quasar
chassis, carries the VIR circuitry. it is
connected to the main board by three
plug on cables and contains a 24-pin,
dual, in-line IC, a flesh control blanking
transistor, plus associated components.
The VIR board requires horizontal,
vertical, video, R-Y and B-Y signal
inputs (Figure 8).

The VIR signal (for vertical interval
reference) has been used for the past
three years by some broadcasters. It is
carried on the 19th line of both
composite video fields and consists of
chroma, luminance and black reference
signals, the horizontal sync pulse, and
the color burst (see Fig. 9).

Its purpose is to establish identical
phase and amplitude relationships
inside the television receiver as were
broadcast at the transmitter. Thus while
phase and amplitude relationships of the
VIR signal may vary from broadcast
station to broadcast station, the VIR
signal recaptured inside the receiver will
theoretically be a true reproduction of

‘"”””””M’/CHROMA REFERENCE
“!l””\“l“ JLU!}IIINANCE REFERENCE
WV TIAY |

BLACK REFERENCE

T

W™~gursT 1y

\ |
L3 -19TH LINE #  SYNC PULSE J

Fig. 9 The VIR signal

4A 2 D801

the VIR signal broadcast by the station
to which the receiver is tuned. Thus,

through the use of the VIR system, the
proper relationships between the color,
“Y” and black level will be maintained.

Circuit operation

A pulse generator on the VIR board
produces signals which key on the VIR
and the color and hue detectors during
the 19th line of each field (during vertical
retrace). Simultaneous clamp pulses
clamp the black level of the Y, R-Y and
B-Y signals in the Y amplifier, color
comparator, hue comparator and the
VIR detector.

The VIR detector detects the
presence or absence of a VIR signal in
the broadcast signal. If present, the
detector output activates the
auto/manual switches for VIR automatic
color and hue control functions and
lights a VIR signal LED.

A'Y signal matrix is used on the VIR
board to combine R, G, B signals to form
the Y signal. The output is amplified and
clamped to the black level and aminus Y
signal is fed to the B-Y/R-Y matrix.

Similarly, R and B video signals are
combined in the B-Y/R-Y matrix to form
color difference signals which drive the
color and hue comparators. B-Y from the
matrix is coupled to the color
comparator, clamped and stored in a
capacitor for one field. The difference
between the voltage stored in the
capacitor and the clamped pedestal
voltage of the VIR B-Y signal is used for
error correction at the output of the
comparator. This voltage is coupled to
the color gain control stage and adds to
or detracts as necessary.

The function of the hue control portion
of the system is analogous to the
operation of the color comparator except
that it uses the R-Y signal which is used
to control the hue control stage. As
continued on page 45
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for an
experience
in electronics,

get into
cameras

Improve your income by acquiring
additional skills as a camera repair
technician. Increasing use of elec-
tronics in cameras is creating still
more opportunities for camera
repair specialists. Talke advantage.

Performance Training

National Camera developed the
first comprehensive technical train-
ing for camera repair technicians in
the '50's. More practicing techni-
cians have received training from us
than from any other single source.
Now this better-than-ever profes- |
sional program is as close to you as
your mailbox. Learn at home!

Complete Package

You get texts, tools, practice
equipment — a complete program
including the latest additions in
photographic electronics — not
available anywhere else.

Free catalog

Find out about great training pro-
grams in camera repair technology.
You can learn at home, keeping
your present job, or at our one-year
resident school in Colorful Colorado.
For free information, use the card in
this publication or write us today.

<> National Camera

Technical Training Division, Dept. ECA
2000 West Union Ave.,
Englewood, Colorado 80110

Accredited member: NHSC, NATTS

=S Em—-—_——.,
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Thelast time you saw areally new

bench/portable DMM was

That’s the year our 8000A was
introduced. Its custom LSI and solid
owner benefits quickly established
it as the world’s leading DMM.

Now, look at the new 8010A
and 8012A: single-chip CMOS de-
signs for problem-solving in the
eighties!

RAZOR-SHARP LCD for large,
no-strain answers at first glance—
in any light.

TOUCH AND HOLD probe
option, so you can thread your way
through a component jungle and
capture the reading you need.

FUNCTION POWER: 22 ranges
of AC and DC volts and current,
six ranges of resistance, and three
ranges of conductance — the mis-
sing function on other bench multi-
meters.

CONDUCTANCE RANGES
fornoise-freeleakage measurements
to 10,000 MQQ. A valuable function
for bench-testing boards and com-
ponents, conductance also meas-
ures transistor beta {using a bias
resistor) and light intensity by using
a photocell).
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OVERLOAD-PROTECTED —
like no other DMM, including re-
jection of 6000V transients and up
to 600V applied to the current ter-
minals.

HONEST AC ANSWERS de-
rived from a Fluke hybrid true rms
converter. You'll even see the dif-
ference on your AC line between
the correct value and what your
average-responding meter reads.
And 50 kHz bandwidth won't let
any significant distortion products
go unmeasured. Plus, 10 times the
basic response you may be limited
to now!

SPECS YOU EXPECT from
Fluke —like +0.1% on DC for one
year. Both models available with
rechargeable batteries, and backed
by the same solid warranty and
worldwide service that helped make
the 8000A the industry standard.

2.

LEADERSHIP HAS TO BE
EARNED. And we're committed
to keeping the price of your confi-
dence as realistic as possible. Like
$239 for the 8010A with a 10A cur-
rent range, and $299 for the 8012A
with two extra-low ohms ranges
that allow measurements from
0.001%2 to 10,000 M2 — making
it the widest range ohmmeter avail-
able!

Contact one of the more than 100 Fluke
offices and representatives, worldwide, or
CALL (800) 426-0361* TOLL FREE. In the
U.S., andall countries outside Europe, write:
John Fluke Mfg. Co., Inc., P.O. Box 43210,
Mountlake Terrace, WA 98043, U.S.A.

In Europe, contact Fluke (Nederland)
B.V,, P.O. Box 5053, Tilburg, The Nether-
lands. Telephone: (013) 673973. Telex:
52237.

Prices U.S. only.

* Alaska, Hawaii, Washington residents
774-2481

please call {206)

FLUKE

2502-8010



AUTHORIZED FLUKE DISTRIBUTORS

For immediate stock availability of these and other precision Fluke instruments and acces-
sories, please contact the Fluke distributor in the following cities. For the location of Fluke
offices andrepresentatives in other areas, please CALL (800) 426-0361 TOLL FREE (Alaska,
Hawaii, Washington residents — call (206) 774-2481).

ARIZONA INDIANA NORTH CAROLINA WASHINGTON
Phoenix Indianapolis Charlotte Bellevue
Liberty Electronics PA.D.L Brownell Electro, Inc. Applied Engineering
(602) 249-2232 (317) 849-3682 (704) 394-4341 (206) 455-4922
Metermaster KANSAS Dixie Electronics Liberty Electronics
(602) 243-4111 s (704) 377-5413 (206) 453-8300
Scotisdale ‘I{‘{Vé%?gaSu ly Co., Inc OHIO Seattle
Barnhilt Assoc., Inc. By L0 TG Western Electronics
(316) 267-5216 Cleveland
(602) 947-7841 Pioneer/Instrumentation (206) 284-0200
MARYLAND :
CALIFORNIA Gaithersburg (216) 587-3600 WISCONSIN
E.I Segundo : Pioneer/Instrumentation Dayton GreenBay
'bg)rtngzleg}rooomcs (301) 424-3300 ?151l .3[)).:1.34 7500 (r\ﬁg;] b aa Y o
21 - - -
l(.os Angeles MASSACHUSETTS OREGON
Metermaster Billerica Eugene
(213) 685-4340 Metermaster United Radio & Supply, Inc
Mt. View (617) 667-8346 (503) 342-3381
Elmar Electronics Bur//ngton‘ Medford CANADA
(st Sl (Ter;%;\"za;;_'&%gmpany United Radio & Supply, Inc. ~ ALBERTA
gpe (503) 779-7933 Calgary

Avionics Assoc., Inc.
(707) 252-2121
Palo Alto
Metermaster

415) 968-0313

an Diego
Liberty Electronics
(714) 565-9171
Metermaster
(714) 560-4841
Sun Valley
Leasametric
(213) 768-4200

COLORADO
Commerce City
Elmar Electronics
(303) 287-9611
Denver

Barnhill Assoc.. Inc.
(303) 750-1222

CONNECTICUT
Middleton

The Mancib Company
(203) 346-6646

FLORIDA

Orlando

Brownell Electro, Inc.
(305) 843-6770

GEORGIA

Atlanta

Brownell Electro, Inc.
(404) 762-5181

HAWAII
Honolulu

EMC Corporation
(808) 847-1138

ILLINOIS

Chicago

Joseph Electronics
(812) 297-4200

Elk Grove Village
Metermaster

(312) 593-8650
Joliet

Avionics Assoc., Inc.
(815) 729-0820

Framingham
Calcotron
(617) 879-7650

MISSOURI

St. Louis

Olive Electronics
(314) 426-4500

NEBRASKA

Lincoln

Scott Electronic Supply Co.
(402) 466-8221

Omabha

Scott Electronic Supply Co.
(402) 734-6750

NEW JERSEY
Midland Park
Leasametrics
(201) 444-0662
Totowa
Ampower

(201) 790-6750

NEW MEXICO
Albuquerque
Barnhill Assoc., Inc.
(505) 299-7658

NEW YORK
Corning

Corning Electronics
(607) 962-0555
Farmingdale
Ampower

(516) 752-1078

Long Island

Harvey Electronics
(516) 921-8700

New York City
Advance Electronics
(212) 687-2224
Thornwood
Electronic Tool Company
(914) 769-8070
Vestal

Harvey Electronics
(607) 748-8211

Portland

Liberty Electronics

(503) 292-9234

United Radio & Supply, Inc.
(503) 233-5341

PENNSYLVANIA
Philadelphia
Sunshine Scientific
(215) 673-5600
Pittsburgh
Pioneer/Instrumentation
(412) 782-2300
Plymouth Meeting
Techni-Tool

(215) 825-4990
Spring House
Avionics Assoc., Inc.
(215) 643-6555

SOUTH CAROLINA
Columbia

Dixie Electronics
(803) 779-5332
Greenville

Dixie Electronics
(803) 229-4554

TEXAS

Austin

Barnhill It
(512) 451-0217
REDCO

(214) 653-1041
Dallas

Barnhill 111
(214) 231-9012
Houston
Barnhill 111
(713) 688-9971

UTAH

Salt Lake City
Barnhill Assoc., Inc.
(801) 484-4496

VIRGINIA
Chesapeake

. TR.

(804) 424-5121
Richmond
LT.R.

(804) 275-1431
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ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(403) 276-9658

Edmonton

Cardinal Industrial
Electronics, Ltd.

(403) 455-4122

BRITISH COLUMBIA
Vancouver

ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(604) 294-1326

Vernon

Interior Electronics, Ltd.
(604) 545-2394

MANITOBA
Winnipeg
W.E.S. Ltd.
(204) 632-1260

NOVA SCOTIA

Dartmouth

Allan Crawford Assoc., Ltd.
(902) 469-7865

ONTARIO

Toronto

ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(416) 678-1500

Ottawa

Allan Crawford Assoc., Ltd.
(416) 678-1500

Ottawa

Allan Crawford Assoc., Ltd.
(613) 829-9651

QUEBEC

Montreal

ACA Electronics Centre
Allan Crawford Assoc., Ltd.
(514) 670-1212
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Ten vertical
case histories

Things aren't always what they seem to be.

Here are some hints for
handling problems resulting in
a lack of vertical sweep. Ten
case histories prove they can
originate both within and
outside of the vertical section.

By Homer Davidson

Eighty-five percent of troubles found in
the color and b&w TV chassis are
caused by vertical and horizontal
circuits. Vertical sweep symptoms may
be a horizontal white line, not enough
height, excessive foldover, a picture that
keeps running or intermittent vertical
sweep. One horizontal white line
indicates no vertical sweep and may be
caused by almost any component in the
vertical circuits (Fig. 1). When the
screen cannot be completely filled out,
check the final vertical output stage for
improper vertical sweep. Also, vertical
foldover conditions may be caused by
the output circuits. The problem of a
vertical rolling picture that cannot be
locked in is usually found in the sync or
vertical oscillator and input circuits.
Intermittent vertical problems are
usually caused by a tube or transistor,
defective capacitor, tube socket or pc
board connection.

No vertical sweep

When an RCA CTC40 chassis came in
for repairs only a horizontal white line
could be seen on the picture tube. Since
the chassis was completely solid-state,
a voltage check was made on the
vertical output transistor (Q101-3564).
The vertical collector voltage almost
equalled the supply voltage indicating
the transistor to be open. A check with a
transistor checker confirmed this.
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Fig. 1-A photo of a solid-state chassis with all the vertical transistors soldered in except the
vertical output transistor.

Although vertical sweep was restored
when the transistor was replaced, the
vertical hold control would not stop the
picture from running. Voltage
measurements at the vertical switch
transistor (3560) turned up improper
voltage and indicated a leaky transistor
‘or corresponding components. The
vertical switch transistor had a high
leakage and was replaced with an SK
3122. When possible, it’s best to replace
defective transistors with original
components, but in most vertical
problems, universal transistors do an
excellent job of repiacement.

Compressed vertical

Only ten inches of the screen was filled
out in this GE 19QA chassis. Replacing
the vertical input module is one way to
see if the trouble is in the input or output
circuits. But in our case, the vertical

module wasn't available, so the module
had to be repaired.

Improper voltage was found at the
vertical transistor and a voltage source
measurement revealed the actual
vertical problem (Fig. 2). In this chassis,
aportion of the vertical voltage source is
taken from a tapped winding of the flyback
transformer. A positive (10.9v) and a
negative (29.6v) voltage source feed the
vertical circuits and these components
are found on the vertical module.

The 10.9 voltage source was normal,
but there was no negative voltage. A
silicon diode in the negative voltage
winding was shorted. It's best to remove
one end of each diode to check for leaky
or open conditions. When vertical
problems are found in this chassis, if
any one of the diodes runs warm after
replacement, check further into the
vertical circuits for possible leaky
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Fig. 2-The power source is at fault in a GE-19Qa chassis.
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solid-state chassis.

components. Also, check for an open 10
ohm resistor in the positive voltage
source (10.9v).

Normal voltage—no sweep

In an RCA CTC 72B chassis, only one
inch of vertical sweep was noted,
although voltages were near normal at
ali vertical transistors. Remember that
vertical problems may be caused by
components in other related circuits,
such as pin-cushion, yokes and
convergence assemblies.

With this particular chassis an open
lead on L402 was located in the pin-amp
circuits (Fig. 3). Soldering the coil
connection solved the poor vertical
sweep condition. Another cause could
be an open vertical yoke winding. Also,
in some chassis check for insufficient
vertical sweep caused by a defective
electrolytic bypass capacitor on the
vertical convergence board.

Intermittent sweep

An intermittent RCA CTC49XA chassis
was brought into the shop with a vertical
problem. Sometimes the vertical sweep
was only two inches high and other
times normal. Most of these conditions
are caused by tubes, transistors, poor
tube and transistor sockets, defective
feedback capacitors and poor board
connections.

With this chassis, the vertical output
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Fig. 5-No vertical lock in a Coronado model TV2-6617A.

transistors were those thin, flat types
and these transistors are noted for
internal intermittent conditions (Fig. 4).
Sometimes, by using an insulated tool,
you may move one of the transistor
terminals and cause the sweep to
collapse. In other circuits, you may end
up replacing both transistors. When
pushing around on Q101’s terminals
(623) the vertical sweep became
intermittent. After removing the
suspected transistor it was tested in a
beta transistor tester and we found it
opened when moving the emitter
element. Sometimes, these transistors
will open up when sprayed with a
coolant. With the power output transistor
out of the circuit, check CR104 for open
or leaky conditions.

No vertical lock

When the picture keeps rolling and
cannot be locked in, suspect
components in the vertical feedback
and hold control circuits. If the picture
is running both vertically and
horizontally, suspect problems in the
sync circuits common to both outputs.
The picture would roll constantly in a
Coronado model TV2-6617A (Fig. 5).
In many cases voltage measurements
may not locate a rolling condition
component. With this chassis, a
transistor was used as the vertical
multivibrator and a tube as vertical

output. The transistor was tested in the
circuit and the beta reading was normal
with a high leakage reading. Of course,
this leakage reading may be caused by
the isolation diode found in the collector
circuit. We assume if the transistor was
not open and proper vertical sweep was
noted, the transistor must be good.

A further check of the components
revealed a 100K feedback resistor from
the plate of the vertical output tube
(6JQ6) appeared warm and overheated.
Removing the resistor from the circuit
we found the resistance was only 15K.
Checking the circuit further, a 10K
resistor from the same circuit had
increased to 12K ohms. Replacing the
feedback capacitor (.0082), 6JQ6 tube,
and both resistors restored the set to
proper operation.

Half-way up

After an Airline model GEN-12448A was
on for a haif hour, the picture would pull
up about halfway from the bottom (Fig.
6). Adjusting the vertical height and
linearity controls helped but the picture
was three inches from the bottom of the
screen. Replacing the vertical tube
(13GF7) gave some improvement, but
did not cure it all the way.

This vertical circuit is quite common
with a lot of color TV chassis, although
you may find another tube with a
different filament voltage in other
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circuits.

A voltage change on the plate (pin 8)
of the vertical oscillator tube section may
cause insufficient vertical sweep. Check
the plate load resistor R521 (2.7 meg)
and the vertical size control (5 meg) for
an increase in resistance. Insufficient
boost or voltage or a change in
resistance of the boost voltage dropping

resistor may produce a pulled-up
picture. These voltages can be
monitored when the setis first turned on,
recorded and taken again after the
picture has pulled way up from the
bottom of the screen.

Poor boost

A narrow vertical sweep condition in a
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Fig. 6-The picture was pulled half-way up in an Airline GEN-12448A model.
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round the defective
color-track chassis.

Midland model 15-239 was caused by
improper boost voltage. In some TV
chassis you may find the vertical
oscillator plate voltage produced in the
boostcircuit of the fly-back circuitry. The
high boost voltage is fed through the
vertical size control and plate load
resistor of the vertical oscillator stage.

In Fig. 7, R724 was burned and had
increased to 1 megohm. Generally,
these resistors are of the one or two watt
variety and should be replaced with the
original value. You can spot them by
looking for a burned white greyish
appearance. Improper plate voltage at
the vertical oscillator tube may indicate
improper boost voltage.

Foldover

Generally, vertical foldover is caused by
defective components in the output
stage of a tube or transistor chassis. In a
Sylvania D09 chassis, replacement of a
6LU8 vertical tube did not solve all of the
foldover conditions (Fig. 8). Both
cathode resistors were burned with R1
560 ohms increased to 825 ohms and
R2 (1K) reduced to only 30 ohms.

The vertical foldover problem was
licked after replacing the defective
cathode resistors and tube. Other
foldover problems may be caused by a
leaky coupling capacitor between
oscillator and output tube. Check the
vertical output tube cathode resistor and
electrolytic bypass capacitor for bottom
vertical foldover. In transistorized
vertical circuits check the vertical output
and driver transistors for vertical
foldover problems.

Bouncing

In a Zenith chassis 14N22 the picture
would begin to bounce and then roll (Fig.
9). The picture would not lock in and two
white horizontal lines were seen at the
tip of the raster. Adjustment of the height
and linearity controls did not help. All
voltages found upon the 6FM7 tube




were near normal.

The vertical feedback component
(PC2) was checked for leakage and
correct resistance. The resistance had
increased to 2 megohms. Eigher replace
the PC2 component with a Zenith part
number 87-7 or simply connect a 220K
Y2 watt resistor across terminals 1 and 2.
Also, a vertical output transformer with
shorted turns will produce a bouncing
raster.

Intermittent

An RCA color track portable, model
FX475W came in with an intermittent
vertical sweep problem. Sometimes the
chassis would operate formonths and at
other times it would collapse to a few
inches, three or four times a day. Of
course, this type of intermittent problem
may not act up when placed on the
service bench. But, with the back cover
removed, the raster began to collapse
on the third day. The intermittent
condition would only show up for a few
seconds.

With a VTVM connected to the vertical
output transistor and left in that position
until the set acted up, the culprit finally
was located. An output transistor power
pin was loose in the transistor socket
causing the contact to arc and make a
poor contact. Since then several of these
chasses have come in with the same
problem, replacement of the transistor
socketwas necessary, or you could wire
a shunt wire to the element terminal and
socket pin (Fig. 10).

Final hints

First, isolate the vertical symptoms from
other sections of the TV chassis. Don’t
forget to look outside the vertical section
for faults producing possible vertical
problems. In tube chassis replace the
vertical tube even if it tests good and
then troubleshoot.

Always replace the vertical module in
atransistorized chassis and then check
the output section for possible trouble.
Remember a defective module may
destroy the vertical output transistors.
Remove the vertical output transistors
from the circuit for normal leakage tests.
Don't forget to apply silicone grease
when installing a new vertical power
output transistor. €Tn
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Curing Hi-Fi
Interference

A growing problem

With the number of reported
cases of RFI skyrocketing,
here are some practical
installation guides and
troubleshooting tips that can
save you time and money.

By Joseph J. Carr, CET

By now we are all familiar with many new
forms of pollution that were all but
unknown to our grandparents. But one
form of pollution that the electronic
servicer can (profitably) help eliminate is
electro-magnetic interference (EMI),
also sometimes called radio frequency
interference (RFI). This problem is
defined as the interference to other
electronic devices or apparatus by a
radio or television transmitter.

With an estimated 20 million
transmitters on the air in CB alone, the
situation can only grow worse in the
future. The FCC estimates that the
number of interference complaints will
rise approximately 230 per cent from
45,200 in 1976 to 105,000 this year.

The FCC has claimed that in 46 per
cent of the cases where a CB transmitter
was at fault, the operator was using an
illegal linear amplifier to increase the
power level, and that the interference
ceased as soon as the illegal amplifier
was disconnected. Butin many, perhaps
most, cases, interference to Hi-Fi
equipment due to problems in the audio
equipment, or even if the fault of the
transmitter, can be eliminated at the
“audio end.” In this article we will
consider Hi-Fi interference.

Many electronic servicers have
traditionally shunned handling EMI
problems because they can be time
consuming, and there is no guarantee of
success. But with the proliferation of
transmitters, not just CB’s, we can no
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longer ignore the problem and maintain
a claim to being professional servicers.
Fortunately, much of the myth
surrounding Hi-Fiinterference problems
is overstated.

Audio rectification

Discounting intererence that comes
through the RF stages of the tuner,
which is actually more related to TVI
than “Hi-Fi-1,” most interference to audio
equipmentis from a phenomenon called
audio rectification, i.e. the detection of
the RF signal by active components
(such as tubes, transistors, ICs, etc.), by
diodes, or by poor solder connections
acting as impromptu diodes.

The symptoms produced by audio
rectification vary with the type of
transmitter causing the interference.
AM transmitters, for example, will cause
the operator’s voice or (in broadcast
band cases) program material to be
surperimposed over the normal signal.
In many cases the interfering signal is
much louder than the normal material,
while in others it is in the background.

A SSB transmitter, on the other hand,
will sound garbled and extremely
distorted. The customer will probably not

;c_'——l
O POWER

| MAINS

evenbe sure thatitisreally avoice atall.

FM and TV audio carriers will cause a
decrease in volume and, possibly,
distortion of the normal signal. The FM
carrier will tend to quiet the audio
amplifier, but its modulation is not
detected. FM carriers may also produce
a “frying eggs” sound, and possibly
clicks as a two-way transmitter is keyed
on and off.

TV video carriers are aform of AM, i.e.
vestigial sideband, and are wideband
pulses. The type of sound they make
when interfering in audio systems, then,
is a “ripsaw” buzz that changes as the
picture scene also changes.

Where the interference is due to a
broadcasting station’s transmitter being
close by, diagnosis is simple because
the signal is continuous. Besides, the
station’s towers will often be visible at
the customer’s location!

But where a CB station, ham radio
operator, or commercial two-way FM
transmitter is involved, then you may
have to be present while the station is
transmitting before it is possible to
diagnose the problem. Of course, where
an AM transmitter is involved (mostly
CB) you are pretty sure of the problem



Fig. 2A RF choke wound on ferrite rod
using speaker leads

when the customer complains of hearing
a specific neighbor’s voice, or has been
clever enough to write down the station’s
call-sign!

Customer relations

Unless you are also a two-way radio
servicer it is unlikely that you will be
involved too closely with the transmitter.
You will probably be called in by the
audio equipment owner. The local FCC
field offices, and sometimes local
(volunteer) TVI committees, often refer
the audio equipment owner to local
service shops once it is determined that
the transmitter is being legally operated
“in accordance with good engineering
practice.’

But the Hi-Fi owner is not likely to
perceive this as anything but a “raw
deal” that will cost money. The view is
usually something to the effect “why
should / have to pay when it is
somebody else’s equipment that is
interfering with my equipment?” This
customer has a valid question, and it is
prudent to give a truthful, but tactfully
worded, reply ... pressing the following
points:

1. Any electronic device must not only
respond to desired signals, but must
also reject unwanted signals.

2. The transmitter is not doing
something wrong to the audio
equipment, but the audio equipment is
improperly responding to the
transmitter’s signal.

3. The radio station owner is as much
entitled to operate as the customer is to
use the audio system. In fact, the
transmitter is sanctioned by the FCC,
while the audio equipment is not.

How RF enters the system

Fig. 1 shows the block diagram of a
home audio system (or at least one
channel of the system!) RF signals can
go into the audio system through the
loudspeaker leads, ac power leads, and
the low-level audio leads coming from
outboard auxilliary equipment (i.e.

Fig. 2B RF choke wound on toroid ferrite
core using speaker leads

phonos, tape units, tuners, etc.).

If RF getsinto the speaker leads it can
travel around the negative feedback
loop to the input stage, or at least an
early stage, of the power amplifier. The
signal may then be rectified by the input
stage, and treated as any other ordinary
audio signal by the PA stage.

Similarly, it can enter via the ac power
cord, and be coupled to the power
amplifier either through the dc power
supply (especially if the electrolytic
filters have deteriorated!) or by
capacitive coupling via radiation from
power lines to signal wires.

Ifthe RF signal gets on the audio input
lines, then it can be detected at the
amplifier input stage, and have the entire
system gain ahead of the demodulated
signal! This problem is especially severe
on high impedance inputs used in most
home audio equipment, and is less
severe on 500-600 ohm inputs typically
used on commercial audio equipment.

Troubleshooting

Before we are able to take effective and
appropriate action to cure audio
rectification, we must locate the RF
entrance point. If the loudness of the
interfering signal is not affected by the
set's volume control, then the problem is
most likely the speaker leads. But if the
loudness is affected by the volume
control, then look tothe audio inputs as
the source. In neither case will this be
absolute, but it serves to point the way to
a probable cause.

If the speaker leads seem to be at
fault, then disconnect them and try
listening for the interference using
headphones (with short leadst!). If the
problem disappears when the
headphones are used, then it is even
more likely that the speakers are at fault.

Determining which piece of outboard
audio equipment is at fault is done
through a process of elimination.
Disconnect the sources one-by-one (at
the amplifier end of the audio cable) untit
the interference ceases.

Fig. 2C Toroidal rt choke using
hook-up wire

Unfortunately, solutions sometimes
come only through a process of triai and
error. But there are some “fixes” that
work more often than others. You will
sometimes find that none of them are
effective by themselves, but are
effective in combination with one or
more of the others.

Installation checklist

Speaker Lead Entry: 1. Install a disc
ceramic capacitor (i.e. 0.001-0.01 pF)
across the speaker terminals on the
back of the amplifier. Place the capacitor
as close to the chassis as possible.

2. Install an RF choke in series with
the speaker lead, as close to the
amplifier chassis as possible. Do not
use a regular RF choke, as these cause
too much phase shift even in the audio
range. Fig. 2 shows several suitable
chokes that you can make. In Fig. 2A we
see the speaker leads wrapped around
a 100 mm (4 in) ferrite rod. The rod could
possibly be salvaged from an old
portable radio, or be purchased. The rod
shown is the model MU-125 sold by
Amidon Associates (12033 Otsego
Street, No. Hollywood, CA 91607).
Alternatively, a ferrite toroid (also by
Amidon) can be used in the same
manner (Fig. 2B). An RF choke for use
inside of the ampilifier can be fashioned
using hook-up wire wrapped around a
somewhat smaller toroid, (Fig. 2C).

3. Replace the speaker leads with
two-conductor shielded wire. Use the
internal conductors to carry the audio
signal, and ground the outer shield to the
amplifier chassis, close to speaker
terminals. Do not ground the shield at
any other point, or use the shield to carry
audio! Speaker leads should be as short
as possible, but should not be any
integral multiple of a quarter wavelength
(i.e. 9 feet x N on 27 mHz CB).

4. Install a good RF ground between
the amplifier chassis and actual earth
ground. CAUTION: On ac/dc, or any other
hot-chassis equipment, use a
0.001-0.01 uF, 1000 WVdc disc ceramic
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capacitor in series with the ground lead
(see Fig. 3).

Note well that a decent dc ground
need not also be a good RF ground! Use
short lengths of heavy braid as the
ground wire.

Power Line Entry: 1. Install an RF line
filter (Fig. 4) in the ac line. This filter
must be located as close to the point the
ac cord enters the chassis as possible.

The filter in Fig. 4A is usually
sufficient, but in more stubborn cases
the version in Fig. 4B may be required.
L1 and L2 should have a value between
100 pH and 50 uH, with the lower values
being used at higher, i.e. VHF,
frequencies. The RF choke must be
able to carry the full ac power mains
current drawn by the equipment, and be
well enough insulated from ground to
withstand any voltage likely to appear on
the ac line (i.e. upwards of 600 volts, or
so, in-transient. Several companies
manufacture these RF filters already
assembled in a shielded case.

2. Ground the chassis, but see the
cautionary note given above.

3. Make the ac power cord as short as
possible.

4. Install a three-wire power cord in
which one wire (i.e. the green wire) is

TRANSFORMER
ISOLATED AC-DC OR HOT
CHASSIS CHASSIS MODEL |
[o co oJ [o 0o o] \
/ 6i
.001-.01uF
1KV |

NONPLASTIC |
COLD WATER PIPE

- Fig. 3 Prope_r RF grounding.fsr chassis of
amplifier

grounded to the chassis (see cautionary
note above).

Audio Input Entry: 1. Make sure that
all cable shields are intact, and that the
connectors at both ends of the cable are
tight fitting.

2. Ground all pieces of equipment in
the system together (see Fig. 5 for right
and wrong ways to ground equipment).
See the cautionary note above.

3. Install small value RF choke (i.e.
100 uH) in series with the signal cable
(right at the input, preferably inside of
the amplifier chassis).

4. Install a small value capacitor (i.e.
50-100 pF) across the audio signal cable
(preferably at the connector, just inside
of the audio amplifier chassis).

5. Some servicers have reported that
slipping 4 or 5 ferrite beads over the
input leads, inside of the amplifier
chassis, reduces the RF level.

Shielding

Some high quality audio equipment is
not properly shielded against RF. This is
particularly true of console models in the
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mid-price range, but is known even in
high-priced component systems.

If lack of shielding appears to be a
source of the problem (suspect it if none
of the remedies given above seem to
affect the problem, especially if there is
obviously no shielding present), then try
to determine whether shielding could be
added. Note, however, that such
mechanical alterations are
time-consuming, so determine whether
or not the customer will pay for it
beforehand.

Proper shielding materials include
sheet aluminum, metal shield boxes (i.e.
Bud, LMB, etc), brass or copper foil, and
metallic (not plastic!) window screen
material. These materials are available
variously at “home handy man
center,” and the type of hobby shop
that deals a lot with arts & crafts. Which
to use in any particular case will depend
upon the nature of the set, and how
much shielding is necessary. In some
cases, for example, it is possible to use
only some foil or screening glued or
tacked inside of the audio equipment
cabinet, while in other cases major (and
expensive!) machine work is needed.

Make the job easier

Audio rectification problems may be as
intermittent as the two-way radio
operator’s transmissions. It might help to
secure the operator's cooperation, so
that transmissions are guaranteed when
you need them.

Beware, though, of demanding
assistance, or sounding accusatory (or
allowing the customer to be so) when
asking for assistance. If you put the
operator on the defensive, then any
cooperation will be hard to obtain.
Emphasize that the operator’s
cooperation will not cost anything, and
will probably eliminate the audio
interference to the mutual benefit of all
concerned parties.

Your job may be made easier by
ordering, and offering to the customer
and the operator, copies of a U.S.
Government pamphlet titled “How to
Identify and Resolve Radio-TV
Interference Problems” (order from
Consumer Information Center, Dept.
051F, Pueblo, CO 81009, @ $1.50
each. Stock No. 004-000-00345-4). This
FCC pamphlet is directed to all parties
concerned: set owner, transmitter
operator/owner, and servicer. Many
government pamphlets are next to
useless, but this one is different. It has
the flavor of having been written by
people who have been nailed to the wall
solving the problems addressed on
more than a few occasions. €D



Frequency
multipliers

revisited

Conduction angle is a key
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In this article you'll learn why
more than just defective
components can affect the
output of these sensitive
circuits. For a better
understanding, read on.

By Bernard B. Daien

Frequency multipliers have been used
wherever it is required that the final
output frequency be higher than the
oscillator frequency. Thus, a crystal
oscillator, used for stability, may control
a transmitter with an output frequency
hundreds of times higher.

Unfortunately, most literature merely
supplies a definition of a frequency
multiplier, and little else. When the
multiplier output drops off, the technician
is left to his own devices in determining
the factors that affect the multiplier
operation.

This article explains the basics of
frequency multipliers from the practical
point of view, in order to aid the
technician who actually works with
multipliers, and needs some answers to
the questions that inevitably arise.

Harmonics

A frequency multiplier must be a
nonlinear amplifier. A linear (Class A)
amplifier reproduces the input signal
faithfully, which means no distortion ...
which means no harmonics. Harmonics
are signals in the output which were not
in the input, and are called “harmonic
distortion” in audio amplifiers. It is
obvious that the bill will be filled
admirably by using the good old Class C
amplifier, which works over less than
half of the input cycle.

The output waveshape of a Class C
radio frequency amplifier is shown in
Figure 1, and is obviously a very
non-sinusoidal waveshape. Remember,
a sine wave is the only waveshape
which consists of a single (fundamental)
frequency. As we depart from the sine
waveshape, increasing distortion is
accompanied by more, and larger
amplitude, harmonics. The waveshape
in Figure 1 is therefore very rich in
harmonics ... BUT ... why do we have a
non-sinusoidal waveshape to begin
with? To answer this we must go back to
the definition of the Class C amplifier ...
“A Class C amplifier is biased so that
under the available drive (input), the
outputconduction angleis less than 180
degrees.” The key word is “biased.”

If you think about it, the input signal
must be biasing the base of the Class C
amplifier on for less than 180 degrees ...
which means that the input waveshape
seen by the Class C amplifier is also
distorted, and full of harmonics! So
harmanics are generated at both the
input, and the output of the frequency
multipiier.

As a matter of fact, Figure 1, which is
the collector conduction angle could be
retitled, “base conduction angle” ...
because the collector conducts only
when the base conducts. If the base has
no input current, neither does the
collector.

|
A A
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Fig 1 Note: The collector conduction angleis
shown by the shaded area.

If the base input conduction angle is
changed, so is the harmanic content of
the output, since the input wave shape
helps to determine the number, and
amplitude, of the various harmonics
present in the output. Specifically, a
change in the drive level can drastically
affect the output of the multiplier. You
See ... we already applying our theory to
practice!

Bias plays key role

But the base drive level, or any fixed
biasing, has an even more significant
effect, as shown in Figure 2. Examine
Figure 2A ... note carefully that since the
output frequency is twice the input
frequency, a conduction angle of 180
degrees in the output is the result of a90
degree conduction angle at the input ...
a fact which immediately is apparent
after you think about it!

But a 180 degree conduction angle is
Class B operation, and although we get
maximum harmonic output at this
conduction angle, the efficiency is lower
than it would be with Class C operation.
At this point we must recall that
efficiency is the ratio of input power to
output power, so what we are saying is
that we have increased the dissipation in
the multiplier ... and with power
amplifiers we are always trading off
efficiency versus power output. Low
efficiency means heating, short
component life, more current drain, etc.
As a result, we seldom operate our
multipliers at Class B ... and we are
going to look at this a little more closely
because it has some important effects.

Well, let’s restate this a littie
differently, to get things into perspective.
If the multiplier is to operate Class C, it
must run at least 180 degrees
conduction ... or, to put it another way ...
never more than 180 degrees. But if the
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Fig 2A Note: Shaded areas show current conduction

output of a frequency doubler is to be
180 degrees or less, the input
conduction angle must be 90 degrees
or less, as we have previously
mentioned. Now what would the
conduction angle at the input have to be
in a frequency tripler if the output |s to
be 180 degrees or less? Using the same
logic ... there are three output cycles for
each input cycle ... thus if we have 180
degrees output conduction, we must
have 60 degrees or less angle of input
conduction.

Critical factors
By now you seethe light ... the higherthe

output harmonic desired, the less the
input conduction angle. And, since the
input conduction angle depends upon
the fixed basis, the grid leak bias, and
the amplitude of the drive, you are
starting to get the picture of what factors
can result in low output from a frequency
multiplier without actually having a
component failure. Justlet the drive drop
off a bit, due to low efficiency of the
driver, or drift in a tuned circuit due to
temperature or vibration, or component
changes ... and your tripler may want fo
be a doubler!

But things can get even worse ... look
at figure 2B, whichis the same as Figure

Fig 2B note: Shaded areas show current conduction

2A, except the input conduction angle
has been increased to more than 90
degrees ... now just look at what has
happened to the output conduction! The
areas marked “X” represent the points
which should be the most negative going
parts of the output cycle. Instead, they
are being driven into conduction ...
positive conduction ... by the fact that the
input conduction angle is so long that itis
“spilling over” into what should be the
negative areas. Let’s see what this does
... with the help of a mechanical analogy.
The frequency multiplier is much like a
child on a swing. If you give the swing a
little shove, just as it starts its downward

RCA helps youdo

it

RCA knows what you need for fast efficient service.
Your RCA Distributor can quickly solve your
stocking and ordering problems because he repre-
sents RCA's Distributor and Special Products
Division — one of the industry’s largest single
sources for your electronic servicing needs.

You name it — we’ll supply it. Receiving tubes; color
and black-and-white picture tubes; SK replacement
semiconductors; exact replacement parts; antenna
hardware; outdoor and indoor antennas; industrial
tubes; test jigs; reception and servicing aids .. . and
the list goes on.
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Get the full story from your RCA Distributor who
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F‘ig 3 Schematic diagram of a common
“noubler” circuit.

swing, everything goes along smoothly.
As a matter of fact, you don’t have to
shove the swing every oscillation,
instead you can shove it every second
time (doubler), third time (tripler), etc.
BUT ... you must shove it on the
downswing. If your timing is wrong, and
you hit it on the upswing, the swing
stops. That is exactly what happens
when the input conduction angle gets
too large, the output is trying to swing

negative while the current conduction is
trying to swing it positive, and the output
falls off rapidly.

The tuned tank circuit in the output
provides the “flywheel effect” which
simulates the swing, and the transistor
collector provides the “shove.” The
shove has to be of the right time and
duration (conduction angle).

More factors

We all know that feedback can lead to
problems ... positive feedback resuilts in
oscillation. What conditions are required
to make a tuned grid, tuned plate
oscillator? The input must be tuned to a
lower frequency than the output, there
must be power gain, and feedback. We
already have two conditions present in
the multiplier, gain, and input tuned
lower than the output ... therefore it is
quite possible to have problems with
feedback. Even if the circuit doesn’t
oscillate, it may be regenerative, and
that can be a very touchy problem with
unregulated power sources.

But that's the minor half of the
feedback problem. What if there is
negative feedback (degeneration)? You
know that negative feedback reduces
harmonic distortion ... and harmonic
distortion is exactly what we want in a

frequency multiplier. So, degeneration
often reduces the harmonic output.
What produces degeneration? Just one
example ... any impedance in the emitter
lead of the transistor produces severe
degeneration. (The same principle as an
unbypassed resistor in the emitter circuit
inan audio amplifer). As a matter of fact,
there are many ways to produce
degeneration at high frequencies, and
any of them are murder in a frequency
multiplier ... so be careful of lead dress
and part placement in making repairs.
Again, use exact replacement parts, as
internal leads are not visible ... neither
are capacitances. It is extremely
mysterious to have a multiplier circuit, in
which everything seems normal, yet
output is way down. A very little
degeneration is all it takes. Remember,
according to classic feedback theory, if
we had a gain of ten, with only 2%
negative feedback, the gain would drop
to about 3! If the original gain were 20,
the reduced gain would only be 4.

Effects of “Q”

Loading has a strong effect on the
output. The tank circuit must have a
reasonable “Q" in order to achieve the
selectivity necessary to discriminate
effectively between the harmonics,
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suppressing the unwanted ones to avoid
spurious frequencies. Unfortunately, a
loaded tuned circuit has a low “Q” and
cannot achieve this objective. On the
other hand, if the multiplier is not loaded,
there is little power gain. Again, we have
a trade off, which is more critical than the
usual broad band straight through
amplifier. Thus tuneup is more critical,
and manufacturers alignment procedure
must be followed extra carefully.

| Attempts to get “more drive” in an effort

—

to hop-up transmitters by “tweaking” the
tuning usually results in getting more
harmonics but less of the desired one.
Figure 3 shows a very efficient
doubler circuit, known as a “push-push”
doubler. The inputs are driven in push
pull, while the outputs are in parallel.
This circuit pperates much the same as
the conventional full wave rectifier which
delivers 120 cycle ripple from a 60
cycle line, each transistor alternately
contributing a pulse to the output.
The difference is that there is power
gain in this circuit. Since only one
transistor operates at a time because
the inputs are out of phase, the transistor
that is turned off acts like a neutralizing
capacitor for the other transistor, and the
circuit behaves like a well neutralized
amplifier if matched transistors are

used. This is a good circuit, and has
been around for a long time.

Harmonic generators

Another technique that has been
employed successfully is to generate a
stable signal at some relatively low
frequency, then clip it with a good high
frequency diode, into a square wave.
Since a square wave has alarge number
of odd harmonics, a tuned amplifier is
used to select the desired one, followed
by the necessary power amplification.
This has been used mainly in low power
applications, such as receivers and
signal generators, and is a little puzzling
the first time encountered, since the
circuit diagram doesn’'s seem to make
sense with a diode labeled “harmonic
generator” or some similar title.

Other ingenious schemes have been
used for frequency multiplication from
time to time. A saturated core inductor
produces a distorted wave shape full of
harmonics, and has been used at iow
frequencies where frequency
multiplication poses some very special
problems. Varactors have also been
used, since the ability to change
capacitance very rapidly provides the
basis for low noise amplifiers and
continued on page 45
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The consumer electronics technician
who is still trying to ignore digital elec-
tronics technology has a limited time left
in the industry. With digital techniques
becoming more and more common—on
some sort of exponential curve—it is ap-
parent that without a good working
knowledge of digital electronics he al-
ready has problems and shortly will find

CONTINVING
EDUCATION
REPORT

T CONTINUING EDUCATION

HEATHK}
HEATHH T MIGITAL TRCHRIQUES
*ATHHIT

The Heathkit Digital Techniques Course, book, and trainer. Circle number
162 on the Reader Service Card in this issue for more information.

Heath-kit
Digital Techniques
Program EE-3201

large areas of consumer electronics a
mystery, let alone understand and repair
his own test equipment.

Digital control of TV tuners, micro-
processor control of tape decks, digital
processing of sync and sweep signals in
TV sets, microprocessors in appliance
control, digital schemes for superimpos-
ing one picture on another on the televi-
sion screen are here and much more is
coming.

Unfortunately not all of us are in a
position to conveniently return to the
classroom for training in the basics of
digital electronics. So we must look for
alternatives; books, or home study pro-
grams. One such alternative is Heath's
“Digital Techniques” individual learning
program, one of Heath’s Continuing Ed-
ucation Series.

The program consists of two volumes
divided into ten sections covering the
various aspects of digital electronics. It
includes records (or optional at extra
cost, cassettes) to be played before be-
ginning each of the ten units. It also in-
cludes eighteen IC's, a seven segment
LED display and assorted miscellane-
ous components with which to perform a
total of twenty-four experiments with the

It's almost painless

By Walter H. Schwartz

Heath Kit Trainer Digital Design Experi-
menter, ET-3200, Kit form, or ETW-
3200, assembled. The trainer includes a
breadboard socket, power supplies, +
and — 12 volts, and +5 volts, a clock
generator, logic and data switches, and
LED logic indicators. It or its equivalent
is very important as the experiments
are essential elements of the program.
While the trainer is a separate cost item
it is versatile enough for general use in
breadboarding both analog and digital
circuits for other purposes.

According to the course objectives,
after finishing the kit, one should be able
to; discuss the advantages and benefits
of using digital techniques and name
their major applications in electronics;
convert between binary and decimal
number systems and recognize the
most commonly used binary codes; un-
derstand how the various components
operate in digital circuits such as logic
gates; discuss the characteristics and
operation of the more commonly used
integrated circuit logic families; use Boo-
lean Algebra to express logic operations
and minimize logic circuits in design;
understand flip-flops and the operation
and application of binary and BCD coun-
ters, shift registers and other sequential
logic circuits; understand and design
combinational and sequential logic cir-
cuits for a given application from defini-
tion and concept to the selection of the
integrated circuits; discuss digital coun-
ters in time and frequency mea-
surements, digital computer organiza-
tion and operation and discuss micro-
processors, operation and application.

The program begins with a discussion
of the advantages of digital techniques,
the binary number system and
semiconductors as applied to digital
electronics. It covers basic logic circuits
in discrete component form and in vari-
ous integrated circuit versions. The pro-
gram discusses Boolean Algebra, the
special language of digital logic circuits,
its laws, truth tables, and Boolean rules,
such as DeMorgan'’s Theorem. The flip-
flop, the most common logic element for
storing one bit of binary data is dis-
cussed in its various forms, RS, D, and
JK.

Sequential logic circuits, counters and
shift registers, both made up of flip-flops
are discussed along with the clocks
which sequence them. Digital design
examples are worked through and ex-
periments verify the results. The final
section of the program explains typical
applications, the frequency counter, its
control, counting and display functions
and the digital computer, types, orginiza-
(continued on page 45)
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BULLETIN
BOARD

A new pocket size guide for “REN”’
replacement semiconductors for
home entertainment equipment is avail-
able from Raytheon Company. The
guide contains complete type-number
cross references for all major semicon-
ductor brands, including universal de-
vices, and gives suggested list prices for
the more than 350 devices in the “REN"
line. Copies of the new replacement
guide are free at authorized Raytheon
distributors.

The 1979 Kulrod Mobile Antenna and
Accessory Catalog is now available
from Larsen Electronics. This forty page
catalog features a broad selection of
low-band, high-band and UHF mobile
antennas with a variety of mounting op-
tions for each, Larsen Kulduckies for
hand helds, and several base station an-
tennas. Several selection charts corre-
late the various mobile antennas and the
many mounts available. For a free copy
write: Larsen Antennas, John Beaman,
General Mgr., P.O. Box 1686, Van-
couver, WA 98663.

A self-teaching microprocessor de-
sign manual, reportedly written for the
beginner, the interested person who
simply wants to know more about the
subject, and the expert, the engineer
who is doing advanced microprocessor
design work, alike, has recently been
published by Texas Instruments, Incor-
porated.

The “9900 Family Systems Design
and Data Book” is stated to be the first of
a “microprocessor series” of technical
references and offers a more than 1000
page selection of educational and appli-
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cations information to “help users de-
velop a deeper understanding of the
complex technology and tremendous
potential available in microprocessors.”

The “9900 Design Book” starts at the
beginning, discussing the semiconduc-
tor technology on which micro-
processors are based, covers the com-
plete T1 9900 family of microprocessors,
accessories and support materials,
moves step by step through a “first en-
counter” with a 9900, describing basic
concepts in an introductory application.
Later chapters cover hardware and
software design, architecture and inter-
facing techniques, programming
methods and the instruction set, and
reference materials to develop software
systems. Also covered are technical
specifications on the 9900 family and its
real world uses.

The “9900 Family Systems Design
and Data Book” is available through Tl's
Learning Center, Mail Station 54, Box
225012, Dallas, TX 75265. The cost is
$9.95.

A new wire and cable catalog is now
available from Columbia Electronic Ca-
bles. Featured in the 96 page catalog is
an introduction to each major product
section and all of the company’s UL and
CSA approvals for its various product
groups. The catalog covers Columbia’s,
audio, CATV, intercom, microphone,
power, and television cables, and re-
cently introduced products including
computer, control, teflon-covered coa-
xial, booster and ribbon cables. The
catalog features conduit capacity charts
and a more in-depth technical section
than previously. For a free copy of the
catalog write; Columbia Electronic Ca-
bles, 11 Cove St., New Bedford, MA
02744.

A new catalog of test equipment has
recently been issued by Triplett. It cov-
ers their line of V-O-M's, the Models

SPECIAL
OFFER

ON ALL ORDERS
OVER $10.00

FROM THIS LIST
6AG5 6CB6

6AU6 6J6
6AX4 6SN7
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3300 and 3400 as well as clamp on am-
meter accessories, test leads, and carry-
ing cases. It concludes with a compari-
son chart of the complete line of Triplett
V-O-M’s. Catalog 1978-A is available |
from Triplett distributors or Triplett Cor-

poration, Bluffton, OH 45817. |

|
“Home Audio Systems Schematic/

Servicing Manuals” Volumes 1, 2 and
3 are a new series from TAB BOOKS.
These three manuals TAB BOOK No's
1024, 1025, 1026 cover well over 100 |
different model numbers of Capehart, |
Coronado, Channel Master, Admiral, |
Automatic Radio, Hitachi, Midland,l
Sharp, and Zenith stereos, tuners,
phonographs and tape recorders. These
manuals show schematics and parts
lists and also show circuit board layouts
dialcord stringing diagrams and|
exploded views of mechanical compo-
nents, cabinets, tape decks and chan-
gers, with parts lists—no more finding a
mechanical part damaged and not know-
ing what to order. Each volume mea-
sures 7 by 10 in., contains 200 pages
and sells for $8.95 in leatherette or $5.95 |
in paper from TAB BOOKS, Blue Ridge
Summit, PA 17214.

A 34-page information packet for pro-
spective purchasers of oscilloscopes is
available from Tektronix, Inc. Data
sheets with photographs, specifications
and selection criteria are included for the
200, 300, 400 and T900 series Tektronix
portable oscilloscopes. Pricing and or-
dering information is also included. For
this information package “Portable Os-
cilloscopes, (AX3797)" write: Julie
Schmit, Delivery Station 76-260, Tek-
tronix, Inc., P. O. Box 500, Beaverton,
OR 97077.

An expanded catalog, Land Mobile
Antennas, for commercial two-way
communications systems, has recently
been published by Antenna, Incorpo-
rated. The catalog features an easy to
read chart format for low-band and
high-band, 3dB gain high band anten-
nas, 5dB gain UHF antennas, heavy
duty models, disguise cowl mount an-
tennas, and base station antennas.
Copies of the catalog are available free.
Write on letterhead to: Antenna Incorpo-
rated, 26301 Richmond Road, Cleve-
land, OH 44146. £Tp

NEW TUNERS

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

TT192.
CALL TOLL FREE 1-800-433-7124
TEXAS TUNER SUPPLY
4210 N.E. 28th St Ft. Worth, TX 76117
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TEST

INSTRUMENT

REPORT

The incidence of CB service is expected
to rise and then level off in afew years to
become a more stable and significant
area of service for the independent
shop. Here as in the rest of the con-
sumer electronics service field, speed is
important, and given the nature of the
CB customer, being convincing is also
sometimes important.

PORTABLE CB ANALYZER &
PERFORMANCE CHECKER

Fig. 1-The Sencore CB49. For more information about this
instrument circle number 150 on the Reader Service Card in this issue.

Sencore’s

CB 49 Portable
CB Analyzer
and Performance
Tester

Simplified checkout.

By Walter H. Schwartz
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There are presently available several
integrated test systems for CB work, all
intended to increase the convenience,
speed and accuracy of CB service. The
CB49is perhaps the only complete, por-
table, instrument suitable for extensive
check out of a CB transceiver out of the
shop, for checking both base and mobile
installations.

With its multi-scale meter the CB49
allows the technician to accurately and
convincingly check power, modulation,
and frequency of the transmitter, and
sensitivity, frequency, and audio power
output of the receiver. It contains among
other things, an R.F. generator, R.F. and
Audio dummy loads, test speaker, mod-
ulation, power and SWR meters, a fre-
qguency meter, and an audio generator.

To begin to run through the complete
series of tests possible with the CB49
first connect it to the CB radio—only
three connections are necessary—(See
Figure 1) and proceed with the SWR
test. The CB49 manual states, “It does
not matter where the switches and con-
trols on the CB49 are set at the begin-

ning of the tests. It is not possible to
damage the CB49 or the transeiver
under test with any combination of
switch settings as long as the radio
complies with FCC specifications.” To
make the SWR test, switch to SWR,
switch TRANSMITTER LOAD to “An-
tenna”, and press the push to talk
switch. The SWR is read directly on the
meter, no power or calibrate settings are
necessary.

The remainder of the transmitter tests
are made using the “50 ohm load” posi-
tion of the TRANSMITTER LOAD
switch. To check RF power output of an
AM radio, swich to "RF Watts Average,”
key the transmitter and read the power
output. A test for downward modulation,
reduced output under conditions of full
modulation, can be performed here also.
Switch the CB SPEAKER SUB switch to
“Dummy load and 1kHz tone.” Turn the
TONE LEVEL control until a tone is
heard from the speaker on the side of the
CB49. Place the microphone on the rub-
ber pad over the speaker and key the
transmitter. Increase the tone level while
watching the meter. The power output
will decrease slightly in most transmit-
ters but more than a 25% decrease indi-
cates a problem in the output stage if the
power supply voltage is constant. A “talk
power” test can be made by setting up
as for the downward modulation test but
setting the switch to “"RF watts, PEP."
Advancing the TONE LEVEL control
should increase the power output read-
ing from the carrier power of 4 watts or
so, to the carrier and sideband peak
power of as much as 12-16 watts/PEP.
ET/D's old Hy-Gain V showed about 3.5
watts carrier and kicked up to 15-16
watts with the 1kHz tone or a whistle.

A most important test of course is
transmitter frequency, which can be
read directly as “Percent Off Channel”
with the CB49. For SSB a 1Khz tone is
used, injected by means of the micro-
phone—and the CB49 compensates for
the offset thus produced and reads
“Percent Off Channel” as on AM. The
procedure takes 4 or 5 seconds per
channel; we were able to check through
a 40 channel AM transceiver in just
about 3 minutes, since unlike using a
counter there are no limits to re-
member and compare.

Sencore recommends testing the re-
ceiver section for “Audio Watts,” outupt,
first, as an indicator of receiver opera-
tion. Set the FUNCTION switch to “RF
Generator and Audio Watts, turn the CB
volume control to maximum and turn the
MICRO VOLT OUTPUT control for max-
imum output. Most CB'’s use the same



audio output stages for receive and
transmit; the output should be at least 2
watts; ETD’s Hy-Gain V showed over 3.

Receiver sensititivty—the 10dB signal
plus noise to noise ratio—can be
checked by an automatic, patent/
pending, method which pulses the sig-
nal and measures and compares the
signal and the noise, to allow the sen-

setups is included inside the cover of the
CB49 for field use.

The CB49 is also intended for bench
use. Auxilliary equipment necessary
would be a bench power supply and a
multimeter. Under some conditions an
oscilloscope would be required. The ac-
cessory NL204 EIA Noise Pulse
Simulator would be useful for servicing

| ™

CB SPEAKER SUB
SPEAKER  OUMMY (DAD

im |

3.2 DHM B DHM

]

IMMY 1040
1KH; TONE

'8 Ohms"'.

use

a +~— Antenna

- ~
=~ )
LT e s

2. Connect the “Antenna Jack"
connector of the CB49 to the
antenna jack of the radio.

4. Select either 3.2 or 8 Ohms for the speaker sub.
1f you don’t know the output rating of the radio,

N ]

|

1. Disconnect the antenna
cable and connect it to
the “Antenna’ connector
of the CB49.

External
Speaker

®

Antenna

3. Connect the
“CB Speaker Sub*’
jack of the CB49
to the external
speaker jack of
the radio

i
Fig. 2-Connections to the CB/Radio. Only three cables are required for complete testing.

{Courtesy Sencore)

sitivity to be read directly from the MI-
CROVOLT OUTPUT controls. The sen-
sitivity should be betterthan 5 microvolts
and should vary only slightly from chan-
nel to channel.

Other functions that can be tested with
the “RF Generator” are squelch sensitiv-
ity, AGC and adjacent channel rejection.
The accessory NL204 noise pulse
simulator permits checking the effec-
tiveness of ANL and ANB circuits.

Most of the tests as described are for
AM operation. SSB tests differ only
slightly; complete check out for SSB
transmit and receive is as easy.

The CB49 comes with a full set of
cables for use with radios using UHF
coaxial connectors. The alligator clips
furnished on the test leads have an insu-
lation piercing pin for easy connection to
insulated power and speaker wires. Op-
tional accessoties include coaxial adap-
ters for use in Ford or Chrysler cars, and
an ac power adapter, (the automatic
shut off is disabled when the CB49 is
used on ac). The instruction manual is
very complete. The checkout section is
written in terms that would allow the
non-technical person to easily check the
operation of a CB Transceiver. A con-
densed manual with details on all test

noise limiters and blankers and the
SB214 40dB 27MHz signal booster can
boost the RF signal level by a factor of
100 where needed. The CB49 fre-
quency converter allows any 1MHz
scope be used when viewing transmitter
output signal.

The bench servicing section of the
manual is almost a short course in CB
repair. Equipment applications and
stage by stage troubleshooting are cov-
ered. Oscilloscope applications are out-
lined and the appendix explains basic
CB transceiver theory with excellent
block diagrams.

The cost of the CB49 is $695. The AC
Power Adapter costs $14.95, the CB49
scope frequency converter is $75 and
the NL204 EIA Noise Pulse Simulator
sells for $45.

We found the CB49 to be adequate for
almost everything one could encounter
when used with the auxilliary equipment
listed above. It would be the only special
item of equipment an otherwise well
equipped shop would need to do an ef-
fective job of CB servicing. It makes
complete checkout a quite rapid process
and importantly the technician can show
the skeptical CB'er a convincing indica-
tion of his radio’s performance. &Tp

BREAKTHROUGH
in Transistor Servicing

o —

iy
IN-CIRCUIT ¢ OUT-OF-CIRCUIT
Transistor Tester ® Model 3R

Only $49.95

FAST,EASY TESTING OF BIPOLAR AND
DARLINGTON TRANSISTORS

FETs, SCRs, UJTs, LEDs, DIODES AND
CONTINUITY

(J Identifies emitter, base, collector; deter-
mines whether device is pnp or npn and
sillcon or germanium.

(1 Determines shorted, open, leaky of low gain
transistors. Completely portable with long
battery life—use four “AA" cells. In-circuit
test can be made with shunt resistance as
low as 70 ohms.

Terms: No COD. Order by phone or mail. We pay
shipping In U.S.A. Dealer Inquiries invited.

" Group Technology Systems Inc.
| 44 warburton Ave., Yonkers, NY 10701 I
914-423-7600 I
l Send me _____model 3R transistor testers at $49.95
I each for which | enclose my O Check, O Money-order
or charge my O Master Charge, O Visa. Amt $_ !
] Acc. No. Exp. Dt. __ I
l Signature e I
| Name _— " I
| Address _ SRS — |
| City __ __State_ Zip. |
L New York State residents add applicable Sales Tax.

Circle No. 118 on Reader Inquiry Card

Don't cut
vourself out

of a career as a
two-way radio
technician...

MTI offers the only training for
professional FM two-way radio
available. Qualified technicians
are employed in government, in-
dustry, and public service. But
training is your key.

You could cut out a career as
a two-way radio technician by
cutting out this coupon. We'il
send you information on how you
can learn more about this spe-
cialized fieid, at home.

Name
Address
City
State/Zip

>
w0
w

MTI]

1 Mobile Training
l Institute

Box 735, Camp Hill, PA 17011-U.S.A.
h------------‘

Circle No. 123 on Reader Inquiry Card
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DEALER’S

SHOWCASE

Microprocessor Controlled
CB

Circle No. 142 on Reader Inquiry Card

Robyn’s new “Computer-Based Base”
includes a microprocessor, program-
mable memories, automatic channel
scanning, and keyboard control. The
model SB-540D's microprocessor has
five programmable memories for instant
return to favorite channels, automatic
scanning at either 240 msec/ch or 2
sec/ch. and is programmed by a 15 push
button keyboard. Other features are a
computer designed PPL synthesizer,
LED channel readout, LED clock, dual

tuning meters, dual gate MOSFET front
end, and a 70 dB adjacent channel re-
jection is specified. Power necessary is
12Vdc or 117Vac. The list price is
$529.95.

Mobile CB Antenna
Circle No. 143 on Reader Inquiry Card

The American Antenna K40 is, the man-
ufacturer states, the first base loaded
CB mobile antenna to equal the perfor-
mance of a full length, nine foot whip.
The secret reportedly lies in the coil de-
sign, the largest machine-wound coil in
the CB industry, which is permanently
molded into a single heterogenous
metal/plastic assembly. The standard
K40 is priced at $38.50 and mounts to
trunk lip or thru the roof. The optional
Uni-Mount for luggage racks, gutter
mounting etc., is priced at $8.95. The
Magnamount magnetic mount is priced
at $15.95.

Record De-warper
Circle No. 144 on Reader Inquiry Card

ELPA Marketing Industries, Inc., is now
importing from Europe the “Record
Puck.” Simply slip it over the turntable
spindle and it flattens warped records.

ATTENTION

SERVICE DEALERS
o Buy Directlyeo

Top Line Solid State Replacements, Original
Japanese Transistors and Integrated Circuits

PARTIAL LIST * MONTHLY SPECIALS

Part
Number

AN 214
LA 4031P
LA 4400
SID 30-15
STK 439
TA 7205P
UPC 1025H

Your

Part
Number

Your
Cost

Your
Cost

Part
Number

2SA 495
2SA 643
2SA 733P
2SB 474
2SC 460
2SC 710
25C 799

2SC 1096
2SC 1124
2SC 1308K
25C 1383
25D 292
2SD 350

Ask for free 1979 calendar available!

Send for our complete list of Japanese parts and prices

® Our Professional Replacement parts are top quality and replace over 130,000 indus-
try types at a substantial savings 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.0.D. orders are welcome.
To approximate the cost of a replacement part order, deduct 40% from dealer cost of
ECG or pther types. All orders shipped within 24 hours.

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

DEVCO

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

Circle No. 111 on Reader Inquiry Card
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ELPA also offers a new dust and static
sweeper which consists of a ball bearing

gimbal suspended arm supporting a

silky fiber and copper microbristle brush
to pick up both dust and static electricity.
The “Record Puck” is priced at $5.00,
the “Audio-Mate Grime Fighter” is
priced about $30.00.

Car Stereo Cassette
Circle No. 145 on Reader Inquiry Card

Arthur Fulmer has introduced, repor-
tedly, the first after market car stereo to
use pushbuttons for control of volume,
balance, fader and tone, as well as
manual or automatic scan station tuning.
The Ultra Il Model 16-6800 has a
micro-processor to center tune and re-
call preset stations—up to 14 stations

THE AMERICAN LEGION

TO BAT

FOR OUR YOUTH

THROUGH THOUSANDS OF
AMERICAN LEGION
BASEBALL TEAMS

IN OUR SIXTIETH ANNIVERSARY YEAR




can be pre-programmed and recalled at
the touch of a pushbutton. The manufac-
turer's specifications include 12 watts
RMS per channel, up or down scan on
manual tuning, auto reverse, locking
fast-forward/rewind, LED readout and
the company’s Ultra warranty which
warrants it to be free from defects in
materials and workmanship as long as
the original purchaser owns the vehicle
in which it is installed.

FULTRON

Marine CB Antenna

Circle No. 146 on Reader Inquiry Card
Antler Antenna has introduced a new
marine model CB antenna, the “Sea-
Sprite” which requires no ground plane.
This feature allows its use on fiberglass,

wood or metal boats. The “Sea-Sprite”
is a long-filament fiberglass stick preci-
sion wound and enclosed in a vinyl
sheath. The base hinges 180° for out of
the way storage and locks upright for
use. The suggested retail is $28.95.

Microprocessor Telephone
Answering System
Circle No. 147 on Reader Inquiry Card

The ASAP 35 from Command Com-
munications, a computerized alerting
system will page or call, in succession,
up to fifteen different numbers, at eight
minute intervals, until the message is
picked up. The system then resets to the

first number in memory to await a new
message. It will dial a combination of
rotary and tone and will accept a paging
terminal’s go ahead signal, before pro-
ceeding with the additional tones re-
quired to select the proper pager.

TV Sound Tuner
Circle No. 148 on Reader Inquiry Card

The Finney Company has just an-
nounced the TELETUNER, Model T-82,
a television sound tuner designed for
use with a stereo hi-fi system, to produce
better quality sound. No electrical con-

nection is required between the unit and
the TV set. An antenna, ie. a few feet of
wire, rabbit ears, or connection to the TV
antenna system through a two-set split-
ter is needed. The suggested price is
$179.95

TUNER SERVICE
All overhauls guaranteed two full years.
Give us a try - you'll like the
way we do business.
Call TOLL FREE 800-433-7124
In Texas call 817-834-8201

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

Circle No. 133 on Reader Inquiry Card

Out of

YOU

RE 403 for Analysis

YOu

intensities.

YOU

Take the Hassle

Wow and Flutter
Measurements

It's Easy. . .When You
Have the RE 402/403 System

RE 402 for Measurements

—read Wow & Flutter with the six range Analog Display.
—read Actual Drift-frequency or % —with the Digital Display.
—get Results Fast. . .without leveling problems.

—choose the Standard DIN, CCIR, IEC, NAB or JIS.

—have IEEE 488 bus interface provisions for remote control.

—have a unique real time frequency analysis from 0.2 to 200 Hz
in 30, 1/3 octave steps.
—read a 30 column LED display of frequency distribution

can get full information and specifications from—

I 2B Radiometer Electronics U.S., Inc.

811 Sharon Drive Cleveland, Ohio 44145
Telephone (216) 871-7617

Circle No. 121 on Reader inquiry Card
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PRODUCTS

DMM
Circle No. 151 on Reader Inquiry Card

A handheld, LCD, digital multimeter in-
tended for field use has been introduced
by Data Precision. The Model 935 is
small and rugged yet offers 3% digits
and 0.1% accuracy, states the manufac-
turer. Twenty-nine ranges of ac and dc
voltage and current and resistance

measurement are available via pushbut-
ton switches arranged for one hand op-
eration. A 9V alkaline transistor battery
will power the 935 for over 200 hours of
continuous use and an ac adapter is
available for bench use. Calibration
interval is indicated to be one year. The
Model 935 is priced at $149.00 including
test leads, battery, instruction manual
and one-year warranty.

Wiring Pencil Kit

Circle No. 152 on Reader Inquiry Card
Vector Electronic Co. offers a wiring
pencil kit with a variety of tools and
breadboarding hardware at significantly
less cost than that of the individual items
purchased separately. The kit includes
the P187-1 wiring pencil with a 400 ft
spool of 36 gauge insulated wire, the
insulation of which melts away when

VECTOR #1781 Wikioed PFNCIL -

oo | ¢
LB

Industrial Transistor Tester

> Lol

Portable Transistor Tester

soldered with a 750° iron. Also included
are a wire cutting chisel tool, a terminal
instalation tool, 120 ft of bare 30 gauge
wire, 100 terminals, 20 wire spacers, 4.5
by 8 in. Vector board and four pedestal
feet for the board. The kit is priced at
$183.90 and the P178-1 pencil is avail-
able separately for $7.95.

Dual Trace Oscilloscope
Circle No. 153 on Reader Inquiry Card

Gould, Inc. now offers a new low cost
12MHz portable oscilloscope. The
08253 offers dual trace and X-Y dis-
play capability, 2 mv. sensitivity, Z-axis
input and an 8x10 cm display, ranges
from 500 ns/cm to .2 s/cm plus X5 ex-
pand. Triggering is dc coupled from an
internal or external source with positive

— Transistor Testers:

MODEL

510

IS o

Lab-Quality Semiconductor Tester...
W Measure {: of bipoist transistors
up to 1500 MHz
W Nondestruciive testing of transis-

for and diode breskdown vatlages
W Meesuras transisior beta or FET g
s braakdown

@& Mow wilh Hi/LO Drive
W Works incircull when others won'l
@ \dantifies all three Iransisior laade
W Aendom jead connection
® Audibly and visusll

Indicales GOOD transistor

Semiconductor Curve Tracer

Display charactenisilc curves for
sil semiconductor devices on

& Fast GO/NO-GO in-circult tranalslor tasting
B Fast and tharough GOOD/BAD out

$
3
b4
£
S
.

your scope

e,
e NPM.OK of PHP-OK
ot lesting trom singis

ate not required
rmation required
ds of trensistors

®  Measute breakdown vollage
non-destructively

B Automatic NPN/PNP determinstion

& Posltive Si/Ge idenification

W Tests diodes, SCA's, FET's, and
Darlingtons

B CSA epproved version avaliabie

fothing (o go out at (dentify unknown deyices

W includes carrying cass end eads u Complete with FP-5 probe

B&K... and we have them at discount prices!
SU

‘ PEI’J SPECIA
Geauenc,”

New Low Distortion
Function Generatog

@ Generates sine, squate and trisngle
wavalorms

New weep/ Function Generator

W Fourinstruments In one
package —sweep gencrator, func
ton generstor, pulse generator.
ble smpiituds and fixed TTL square- tone-Bursi generator
ve outputs W Covers 0.02H1-2MHz
® 0.9 Hz to MMz In six renges W 1000:1 tuning range
® Push button range snd function selection @ Low-distortion high-sccuracy
® Typical sine wave distortion under 0.5% Pl
trom 0.1 Mz 10 100 kHz & Three-step sfienuator plus
vernrer control

New Portable Digital Capacitance Meter
@ Measures capacitance biom
Q1pFio t Farad
& Resoivesto 0.9pF
& 10 ranges for sccuracy and
resolution
W 4 digit essy-to-read LED display
® 0.5% sccuracy
@ Speciallesd insertion {acks or
banana jscks

® Varigbie DC oftaet for engineering
s appiftations W internat linear and log sweeps
disposable batteries @ VCO externsl Inpul lor sweep-frequency B Tone-burs) output Ia tront-penel or

tests externsily programmable.

-
RADIO SUPPLY CO.. INC [
e . FORDHAM ="~ &2
farmingdale. N.Y. 11735 |- |

check our prices... YOUR ONE STOP DISCOUNT CENTER AR SO (e

Call TOLL FREE Master Charge, Bank Americard, Visa, C.0.D.'s ccepted. 5 nevoanior &y

& INSURANCE. N.Y. |
(800) 645'951 8 Send lor new 1978 cataloy of oves 3.000 tems 164 pages of lest equipment
CB. lools lubes. components and electronic supplies

Res add approp
In N.Y. State call {516) 752-0050
Circle No. 116 on Reader Inquiry Card

¥ Overrange indication

w110

SPECIFICATIONS: OC Volts: 0-2 5. 10, 50 250,
0 85, (250mV), 25, 350mA OC
70,50 250, 500

Compact

sales tax.
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or negative slope selection and level
control. The OS253 carries a 2 year war-
ranty, weighs less than 13V Ib and sells
for $695.

Digital Multimeter
Circle No. 154 on Reader Inquiry Card

ME-SRIDX rowsn

) boarva. saTmseTen oY

1888

The ME-521DX digital multimeter from
Soar Electronics is a 32 digit, five func-
tion, automatic zero, automatic polar-
ity, overload protected, unit, with high
and low power on all ohmmeter ranges.
Low current drain battery operation and

light weight, mean convenient portabil-
ity. Measurement ranges are up to
100Vdc and 600Vac, 100mA ac and
dc and resistance to 20 Megohms. Ac-
curacy is stated to be typically 0.5%.

Concealed UHF Radio

Antenna
Circle No. 155 on Reader Inquiry Card

A totally concealed UHF communica-
tions antenna with performance, repor-
tedly, equivalent to external antennas
has been announced by The Antenna
Specialists Co. The ASP-1000 is similar
in design to antennas designed for jet
aircraft. It produces a vertically polarized

MAKE SURE you get paid for every

MANUFACTURING CO.
ET-161 East State Street

inch of wire sold

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

AREA 216 821-2320

ALLIANCE, OH 44601

Circle No. 119 on Reader lnqulry Card

The only thmg you need to , know about
Quartz Crystals is...1 -405-224-6780

When you call that
number, you reach
an expert who is
backed by the
world’s largest stock
of crystals and who
can give you info-
advice-and service
second to none.

Sentry gives you:

e Best Delivery plus Emergency Service with
Guaranteed Delivery
e Highest Quality with gold MIL-C-3098 Process

o Ask for Sentry Technology Manual

SENTRY —
5 Manufacturing Company

Crvslal Park  Chickasha, Oklahoma 73018

Toll Free Order Line 1-800-654-8850

Circle No. 131 on Reader Inquiry Card

CHECK OUR LOW PRICES!
Original Japanese Transistors
FET, IC, Diodes

(See Partial List Below)

Ask About Our
Quantity Discounts

25A 302 J 25C 1014 HA 13394
254 234 59 25C 1018 80 | HA 1256 290
25A 473 59 28C 1030C 240 | HA 1365w 2.90
2SA 484 1.95 28C 1061 90 | MA 1366WR 2,90
25A 495 40 25C 1079 390 | LA 4031P 225
254 497 130 25C 1096 60 | LA 4032P 225
23A 509 @ 25C 1098 70 | LA 4a00 2.40
284 561 a0 25C 1111 2.80 | LA 4400Y 250
2SA 562 a0 25C 1124 1.00 | LA 4420 250
25A 5844 30 25¢ 11728 395 | M51513L 2.50
254 634 50 25C 1173 60 | STK 01t 4.40
25A 643 a5 2sC 1226 60 | STK 013 8.80
2SA 673 45 25C 12264 60 | STK 015 4.30
2SA 676 45 25C 1239 2.90 | sTK 435 5.60
254 682 1.00 25C 1306 1.60 | TA 7045M 250
25A 683 .40 25C 1307 240 | Ta 7060P 90
25A 684 as 25¢C 1318 45 | TA 7061P 1.20
254 595 59 25C 1383 40 | TA 7062P 1.40
25A 699A 70 2SC 1384 45 | TA 7089P 250
25A 706 1.10 25C ta19 80 | TA 7202P 2.90
25A 719 40 25€C 1675 30 | TA 7203P 2.90
254 720 40 25C 1678 140 | TA 7204P 250
25A 723 30 2sC 1728 90 | Ta 7205P 200
2SA 747 490 28C 1730 59 | TA 7310P 1.60
254 818 90 25C 1760 90 | TBA 810SH 2.40
2SA 841 30 25C 1816 1.95 | TC s080P 5.80
25C 1856 70 | TC s08te 3.40
25C 1908 40 | TC 5082P 3.90
25C 1909 225 | UMIC 002 430
258 22 .40 2SC 1345 560 | UMIC 004 490
258 54 30 25C 1957 .80 UHIC 005 4.90
258 75 .45 25C 1970 280 | uPC 20C 2.80
238 175 30 25C 1978 660 | UPC 563 2.40
258 186 30 28C 2028 70 | UPC 575C2 1.60
258 324 .40 25C 2029 2.00 | UPC 576 240
258 337 %0 25C 2076 70 | UPC 592HZ %0
25B 405 a0 25C 2091 120 | UPC Y001 2.40
25B 407 1.00 25C 2092 225 | UPC 1008C 490
258 434 1.00 2SC 2166 1.80 | UPC 1020H 2.40
258 435 1.20 UPC 1025H 2.20
258 463 1.20 UPC 1154 2.50
258 473 1.00 UPC 1155 2.50
258 474 .90 250 72 70 | UPC 1156 2.40
258 492 80 25D 234 .80 ’ UPC 14305 3.40
258 507 1.00 25D 235 80 | UPD 86t 9.50
258 5200 90 25D 261 45 | UPD 857 9.50
258 595 1.50 25D 287 2.90 | UPD 858 7.00
258 59 28D 313 80 | PLLO1A 460
25D 315 .80 | PLL 02A 5.90
28D 325 80 | PLL 03A 8.80
25D a27 2.25
25C 201 .40 25D 525 120

25C 372 30 250 526

25C 373 30 15 84

25C 380 30 15 332 4
25C 394 30 15 953 20
25C 458 30 25K 198L 60 | 15 1007 s
25C 495 60 5K 23 so | 151209 45 I
25C 509 45 25K 30 50 | 151211 as
25C 515A 1.00 25K 33 .80 | 1S 1555 25
25C 517 3.00 25K 55 g0 | 15 1508 25
25C 535 0 ISK 227 1.80 | 1S 1885 20
25C 634 45 35K 39 120 | 152076 s
25C 896 130 38K 40 126 | 152093 s
28C 110 30 asK a1 180 | 152473 .20
25¢ 1Y 30 35K 45 180 | N34 a5
25€ 730 240 35K 48 3% | N80 15
25¢ 732 30 8K 49 180 | 1009 40
25C 735 30 100 10 80
25C 756 200 voes

25C 7564 200

28C 780 240 AN 2140

25C 784 40 AN 239 4.90

25C 799 250 AN 247 2.00

25C sze 30 AN 274 1.35 wZ 075 s
25C 838 40 AN 313 340 | wzono a5
25C 867 270 AN 315 225 | wz120 25
25C 3674 a7 BAS11A 225 | wz1s2 25
25C 097 2%0 BA 521 240

25C 930 20 HA 1151 195

25C 948 0 HA 1156 2.00

25C 983 70 HA 1306W 250 | 3G 613

25C 989 1.30 MA 1322 300 | 70.08 110
25C 10008L HA 1339 MPS U3

IMMEDIATE SHIPMENT WITHIN 48 HOURS
Minimum order $5.00 Add $1.00 postage
Quantity discount prices — Mtg. inquiries Welcome

Ask For OQur Complete Price List

FUJI - SVEA ENTERPRISE

a Division ot Fuji-Svea Incorporated

P.0. Box 40325 Cincinnatl, Ohio 45240

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

Hours: Mon.-Fri. 10-7; Sat. 11-5
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radiation pattern and is made to fit the
space originally intended for mounting a
6x9 in. rear deck speaker. The power
rating is 125 watts, the bandwidth is
stated to be 5 MHz with tuning coverage
of the 406 to 512 MHz range.

Solid State Rectifier
Circle No. 156 on Reader Inquiry Card

Electronic Devices, Inc. has increased
its line of solid state replacement vac-
uum tube rectifiers with the addition of
the EDI R3DR3 Solid Tube. These have
all the advantage of solid state rectifiers
along with, reportedly, a higher mark-up
for greater profit.

£DV

SOLID-TUBE +w

e el

Dust Removal Spray
Circle No. 157 on Reader Inquiry Card

Projector Recorder Belt Corporation
has recently introduced Dust-Away, a
new service aid for removing dust, lint
and other foreign materials from sur-
faces too delicate for the use of other
liquid, chemical or mechanical methods.
Dust-Away is a non-toxic, non-
flammable aerosol gas; 1300 seconds of
one second blasts per container can be
expected, the manufacturer states, at a
cost of $1.55 for a 10 oz can.

$ Camern ionses
¥ Condensing lensél
¢ Photographs i»
® Photographic pisil
1 CONTENTS:
% DichiorodiftuoromNes

"SaFE FOR ALL mAsﬁ
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Test Cassettes
Circle No. 158 on Reader Inquiry Card

ORA Electronics offers a line of cas-
settes for a variety of tests and
measurements in cassette decks. Model
PTC-1is a 300Hz tone recorded —10dB
for playback level tests. PTC-2isa 1KHz

MEESSONL @

PHU
”

) ‘O = .

tone (0dB) for signal to noise measure-
ment tests. PTC-3 is a 3KHz tone (0dB)
for speed drift, wow and flutter tests.
PTC-4is a 6.3KHz full track —10dB tone
for tape head azimuth and phase align-
ment. PTC-5 is a multi-tone tape for fre-
guency response tests.

Digital Multimeter
Circle No. 159 on Reader Inquiry Card

The Model 2000A is a new portable
auto-ranging digital multimeter from
Alco Electronic Products, Inc. This
DMM features minimal controls and a
3% digit LCD readout. It has autozero-
ing, auto-polarity sensing 1mV resolu-
tion with full auto ranging to 1000 V, dc

or ac, 2000K ohms and 200mA at a
stated .3% accuracy. The suggested
price is $195.00.

DVM Temperature Probe
Circle No. 160 on Reader Inquiry Card

A solid state temperature probe for use
with digital or analog voltmeters is now
available from B&K Precision. The

Model 7P-28 gives accurate tempera-
ture readings, within 1.7° C, over the
range of —50°to +150° C, of liquid, gas
or solid, according to the manufacturer.
It can be used to locate hot spots or
measure the temperature of individual
components. The TP-28 will operate for
over 120 hours on a 9V transistor bat-
tery. The user price is $75.00.

Nickel Cadimum Battery
Discharge Analyzer
Circle No. 161 on Reader Inquiry Card

Nickel-cadimum batteries exhibit a
memory effect. Shallow charge dis-
charge cycles result in the battery’s loss
of ability to be fully charged. Reliable
Measurements Systems new Nicada-
lyzer reportedly precisely discharges
Ni-cads sufficiently to allow them to take
a full charge at each recharging.

How CPR training
helps business.

CPR—cardiopulmonary
resusCitation training is one
of the valuable asscts an
employee can have

It even one empioyee has
this training. (which is avail-
able from Red Cross). every
other co-worker benefits.
Everybody can breathe easier
knowing that in the event of
a cardiac arvest. help is
immediately available.

Why not set up a goal
tfor your company. . . s0 many
employees with CPR training
per tloor—or area?

It’s easy to do. Call your
Red Cross Chapter. . . they'll
be glad to help you do it.

CPR training trom
Red Cross 1s one way you can
help your company be ready.
And a way you can help keep
Red Cross ready. to.

Keep Red Cross ready.

m A Public Service of This Magazlne
Burl & The Advertising Council



QUASAR

continued from page 21

mentioned earlier, in the absence of a
VIR signal, the circuit reverts to either
manual or Dynacolor operation.

Q651, the flesh control blanker,
disables the flesh control circuitin IC601
during vertical blanking to permit
passage of the VIR signal on the 19th
line of each field.

Power supplies

While the TS-985 power supply is similar
to those used in other Quasar chassis,
most other line operated chassis use a
bridge rectifier. However, the 965 has a
single power diode as a half wave
rectifier. The filtered DC is then applied
to Q802 which maintains a regulated
+123VDC (see Fig. 10). Q801 is a
reference amplifier which controls the
conduction of Q801.

In the TS968 chassis a ferroresonant
power transformer provides line
isolation and regulation of the B-plus
supply voltage with line voltage
variations. The transformer’s secondary
is tuned to resonance by a 6.8 mfd
capacitor. The Q of the tuned circuit
varies inversely with load variations to
maintain a constant output voltage.€mn

MULTIPLIERS

continued from Ege 34

frequency multipliers at very high
frequencies. Although varactors are
very interesting devices it is beyond the
scope of this article to examine them. It
is suggested that the reader look at
varactors as an intriguing subject in the
texts available elsewhere.

Although frequency synthesizers
have reduced the need for multipliers in
some equipment, there is still a very
important role for them at high
frequencies and powers, and anyone
working with communications
equipment should have a good basic
understanding of what makes them tick.

Summary

Anything that affects the input
conduction angle makes a big difference
in the output of the multiplier, this
includes the supply voltage, if the bias
comes from the supply (which it usually
does) ... and the drive level, which also
depends on the supply voltage as well
as the previous stage and the input
tuning. Output tuning and loading are
critical, as well as parts placement and
lead dress. Lead length in the emitter,
emitter bypassing, and bypassing in
general are critical, since negative

feedback has a very bad effect on
multiplier performance. Replacing the
transistor involved with a “'substitute”
with slightly different internals is also a
bad risk. Tuneup must be according to
the book, since we are not tuning for
fundamental but rather a harmonic
which s always a trickier job. Changesin
resistors which affect biasing can
markedly affect the performance,
although the voltage readings all look
OK ... we are simply trying to put out a
different harmonic content, or altering
efficiency ... and that doesn’t show very
readily except in poor performance. grp

CONTINUING EDUCATION

continued from page 35

tion, and operation and simple pro-
gramming.

| found the program to be extremely
well organized, each unit building on the
previous. | would strongly recommend
that the material be followed as pres-
ented. Read everything carefully, do

|

each problem, answer each question |

and do every experiment step by step.
Heath has crammed a maximum of train-

ing into this program and everything is |

essential.

The cost of the Digital Techniques
Learning Program is $59.95. The op-
tional cassettes, which duplicate the
records in a more convenient form, cost
$6.95. The trainer cost is $79.95 as a kit
and $129.95 assembled. The program

complete with kit trainer is $129.95. evp i
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Complete Line of
Replacement Parts for
CB - STEREO - TV
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Heavy Duty Clip Leads
Two sach of S diftereni colors
227 long 1ip ta tip

( Model UG-175
Adapts PL-259
tor use with

RGS8U Cable %
vaow. 8

1099 Qly 22
St

——
~

Moget
UG-176/U

Adaptor for T o o
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Input accepts “F” type Hitings. 300 ohm
twin lead oulpat. Features low msertion
lose. 8¢/¢ blocking w/erceilant match

RCA Shieided Plug

19 Q1 £
10-99 Qty. a7

190ty % 1oy . s

Mode F5-88
Axisi Leed Capacitors

80 MFD X 450 voits

Standard Stereo Phone Plug
wilh %" phone plug, screw lerminsi

1.30
120

1.9 0ty
10-99 Q1y.

19 Qty 45

1099 Oy, A 100 MFD x 450 volts

19 0ry
10-99 Q1y.

140
Model FS-73

-

%" Miniature 3.5mm Plug

Emitter Resistors

19 Qn 25 Os]ohm)

10-99 Oty 2 o

1-9 Qty. 20
10-99 Qty. Al
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1-9 Qty 70
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_ et T FH-
p— Fuse holder with 18" wire fof all
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t0-98 Oty. 80 Fuse Holder
Model FS-50 .
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1-3 Qty. 45 wp to 5/167 thick
10-99 Qvy, 40 Has bayonet knobd. No screw drives
required.
UHF/VHF Splitter with
Matching Transformer . 9
10-9% Qty. 55
Separate F.59 - ('S 3AG Fuses 1A.2A.3A.4A.5A 6A
and ring included
e _pep| B — f—
UHENHE 00y 140 _ps =
Model 5 803 190y 160 1-8 Oty o
UKEVHEEM 108 ary. 150 1093 Qty. )|
-

IMMEDIATE DELIVERY WITHIN 48 HOURS

Minimum order $10.00 Add $1.00 postage
Quantity discount prices MIgr. inquiries Welcome

Ask For Our Complete Price List

FUJI - SVEA ENTERPRISE

a Division o! Fuji-Svea Incorporated
P.O. Box 40325 Cincinnati, Ohio 45240

TOLL FREE Nationwide 800/543-1607
TELEPHONE Ohio 800/582-1630
Hours: Mon.-Fri. 10-7; Sat. 11-5
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CLASSIFIED

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

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

FOR SALE

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

Automobile radio and tape replacement
parts: Delco, Chrysler, Philcoford, Motorola,
Panasonic and many others. Large inventory.
Laran Electronics Inc. 3768 Boston Road,
Bronx, NY 10469 (212) 881-9600 out of New
York State (800) 223-8314.

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

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

MATV—CATV INSTALLERS
Get lowest prices on antenna accessories,
fastest service from ANTSCO CORPORA-
TION. Call collect, ask for catalog & prices. All
orders shipped same day. Sierra Madre, CA
91024. 213-355-2510. 8/78
Early Sams’ Photofacts, $4.00, cheaper in
guantities. Special, first 350 Photofacts in 35
binders, $495. Also Rider's manuals. Beit-
man. Box 46, Highland Park, IL 60035.

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

send a message...

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. Panaxis, Box 130-ET2,
Paradise, CA 95969

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-
25C1114 5.50/4.80-25C1358 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

REPLACEMENT COLOR YOKES-DEAL-
ERS ONLY. Zenith 95-2501-2532-2638-
2667-S89633 etc. $16.95. Magnavox
361380-1 $18.95 etc. Sylvania, G.E. etc.
$14.95 to $19.95. Request for price list on
your letterhead. David Sims Enterprises, inc.,
665 Jerricho Turnpike, Huntington Station,
N.Y. 11746, 516-549-3925 TF

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

New-revolutionary new type of antenna cen-
ter connector for use with all types of wire
antennas. No more splitting of coax. For more
info & free brochure, write: H & S products,
1706 Magnolia St., Gardendale, AL 35071.
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MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, 1 EAST FIRST
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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

TUBES—Receiving, Industrial and Semi-
conductors, factory boxed. Free price list.
Low, low prices. TRANSLETERONIC INC.
1365-39th Street, Brooklyn, N.Y. 11218E
800-221-5802, 212-633-2800. 479

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.  71F

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

Save hundreds: dependable, quality Head-
Ends, V/V, U/V Converters, Camera Mod-
ulators. Factory prices. Send $5.000 (or busi-
ness card). “Information,” Box 809, Boynton
Beach, FL 33435.

RCA Sales and Service for sale in Rolla, MO.
1977 Gross $102,243.63.

Asking Price $27,000. Call 314-341-2510 be-
tween 9 and 5 or write S.E.S. Electronics, 620
Pine, Rolla, MO 65401.

Florida T. V. Service for sale. Same location
20 years. Complete Sams, up to date, many
other schematics, parts and good customers.
$12,000. George Pappas, 8000-19th Ave., N.
W., Bradenton, FL 33505.

F. C. C. 1st, 2nd, 3rd questions, answers,
“explanations” compiled from technical
schools, colleges, avionics companies.
$11.00. S. Mager, Box 26151, Los Angeles,
CA 90026.

BUSINESS OPPORTUNITIES

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

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

BROADCAST STATION. Start your own, any
type! Unique Cable FM station operation-
investment/experience unnessary! Receive
free tapes, records. Get your FCC license!
Much more. Free details. “Broadcasting:”,
Box 130-ET2, Paradise, CA 95969

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

TV Business Located in Hompton, Va.
$18,000 including Trucks & Inventory. Estab-
lished 5 years. Great Potential. Cali Alexon-
der Realty, 34 West Queens Way, Hompton,
Va. 23669. (804) 723-1303. 279

WANTED

WANTED: PICTURE TUBE REBUILDING
MACHINE, working or not. Call or write: Atoll
Television, 6425 Irving Park, Chicago, IL
60634. Phone 312-545-6667. Hours 1-8
PM. 2/79

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

The book
that turns businessmen
into best sellers.

Many who'’ve read it are now reaping the
rewards. Because they’ve found that U.S.
exports are a more than $100 billion a year
business, that exporting creates both company
profits and company growth, that U.S. goods
have never been more competitive in
international markets. Above all, they've
found that, with the help available from the
U.S. Commerce Department, selling over-
seas 1s no more difficult than selling at home.
And this fact-filled book can prove the same
to you. Write The Secretary of Commerce,
U.S. Dept. of Commerce, BED 8B,
Washington, D.C. 20230.

U.S. Department of Commerce

A Public Service of This Magazine
& The Advertising Council

ET/D - February 1979 / 47




projection
television

COMPLETE
SYSTEMS
FROM
$399 70
$999

PROJECTION
TV HARDWARE
AND COMPONENTS

Whether it's simply our brilliant lens,
our hoods, bases, cabinets or screens
...to a complete projection system._,.
you deserve the best. So, write to the
targest supply house and manufacturer
of quality parts for Projectapix's big
catalog on parts, components, acces-
sories, screens and stands. Everything
shipped is guaranteed or your money’
refunded. Can we promise any more?

MFR. & DLR. INQUIRIES INVITED

Send $1 For Complete 8-Page Booklet
On Projection Tv Construction Plans.

PROJECTAPIX, LTD.

300 WEST 53 STREET
NEW YORK. N.Y. 10019
TELEPHONES: (212) 765-7869

Circle No. 127 on Reader Inquiry Card

DIGITAL MULTIMETER M - 1200

$69.95 Kit $89.95 Assembied

Comparable value $189.00
10 Day Money Back Guarantee

® 3-1/2 digits .56"" high for easy reading
® High accuracy, 1/2% typical

® 10 megohm input impedance

® Input overload protection to 1000V

® Auto zeroing, automatic polarity

® Overrange indication

® Low ohms, .01 ohm resolution

® AC line operation. Battery optiona!

® Measure resistor or diode in circuit

SPECIFICATIONS

DCuwvolts ........... Range 200MV, 2V
20V, 200V, 1000V. Resolution 1MV

DC Current ... ..... Range 2MA, 20MA
200MA, 2 amps. Resolution 1 microamp
ACEVOIST ¥ S Range 200MV, 2V
20V, 200V, 1000V. Resolution . 1MV

AC Current ......... Range 2MA, 20MA
200MA, 2 amps. Resolution 1 microamp
Resistance .......... Range 20, 200, 2k

200k, 2 meg, 20 meg. Resolution .01 ohm

Send check to:

ELENCO ELECTRONICS, INC.
1936 Raymond Drive
Northbrook, lllinois 60062

C.0.D. add $2.50 Battery optional add $10.00

READER SERVICE INDEX
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138 B & K Precision/Dynascan

Corp. . ....20
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jetrole
The Original...

A First in the industry, with
over thirty years of use by
satisfied customers.

Spray Pack Mark Il
gets into places of
close tolerance and
washes out the dirt
leaving a thin film of
lubricant which lasts
indefinitely, with zero
effect upon current
capacity and
resistance.

IETROM

MAans If
'SPRAY-PACK
§. LUBRI.CLEANER

TV TUNERS, SWITCHES
gﬂlms, POTS., RELAYS, ET.:

Spray Pack Mark 1l
has been tested and
proven in the Space
Age and is still the
finest lubri-cleaner
available. It is quick,

CAUTION safe, effective - a
MUST for every tool
S, NET WT. 6 OZ 4 caddy.
= -

Available from LEADING jobbers.

Product of

" QUIETROLE

COMPANY

455 Montgomery Building
Spartanburg. SC 23301
803-582-4837

Circle No. 128 on Reader Inquiry Card

100-Page
Replacement Coil Guide

m Over 32,000 Listings

B Covers more than 400
manufacturers

Foryour copy, please
circle number
on the reader service card.

Circle No. 106 on Reader Inquiry Card

New
Coil Catalog

m Complete RF Coil Coverage
5,000 tistings with specs

B Communications Essentials
8 Filters

For your copy, please

circle number

on the reader service card.

Circle No. 107 on Reader Inquiry Card

|l J. W. Miller Division
BELL INDUSTRIES

19070 REYES AVE./BOX 5825
COMPTON, CALIFORNIA 90224

arma




g D@C’} MIDLAND
e B & W TV Model
COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS 15-035

FEBRUARY e 1979
SCHEMATIC NO. SCHEMATIC NO.
MIDLAND SYLVANIA ) NOTES
B & WTVModel 15035 ............... 1778 Color TV Chassis £49-2 .............. 1778 I 4l resistance values in ohms K=1,000 M=1,000,000 , * IMPORTANT SAFTY NOTICE
2 Al capacitors not noted in schematfic diagram are in pF |
] SANYO SONY The 3rd numeral of capacitance value indicates !0's multiplier | THE SHADE AREA ON THIS SCHEMATIC DIAGRAM X-INCORPORATES SPECIAL
e Color TV Model 91C82 ................ 1777 B&WTVModel TVI70 ............... 1779 (Ex 683:68,0000pF)
: 5. K aTone reoine Tatar Wit bL vATRvML Rt Tom. Soin! iRdicateaRia ! FEATURES IMPORTANT FOR PROTECTION FROM X-RADIATION, FIRE AND
4 zhassis ground, tuner on unused channel, contrast at maximum, ELECTRICAL SHOCK HAZARDS WHEN SERVICING IT IS ESSENTIAL THAT ONLY
AGC fully clockwnse other controls at normal

4 D C voltogés in( ) are values for normal signal input MANUFACTURER'S SPECIFIED PARTS BE USED FOR THE CRITICAL COMPONENTS
2 Vaitage . eading mo'y vary +20 %
w

! - - - Slight variations befween set and schematic diagram may be IN THE SHADED AREAS OF THE SCHEMATIC
] T . = noted due to production Improvement ———— = —
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COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS
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NOTE: Voltages shown are average readings. Local broadcast used as signal source. AFC Switch - OFF,
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Let's face it The longer a set
sits in your shop, the less profit
you make. And call backs hurt
even more. If you have to work
on a setagain because a
replacement part failed, your
profitis gone. Maykte a2ven
your customet

We've Deen wor king with
technicians for yearsto help
solve these problems. 5o when
you orcer WEP semiconductors,
we make you two ssimple
promises:

1. No back orders. Your

distributor won't da that to

you, because wewon't do
itto him. And ycu'll get sets
out faster.

2: Fewer call backs When
you install WEP semni-
conductors, you'r=
installing the best quality
parts availakble. We know
they’'re Jooc, so w2
promise you fewer part-
failure r2lated call backs
with WE?

Inaddition ycu get great
mangins, and complate

technical information on every
package.

Nexttime you need
semiconductoss, orary
replacemen- parts, ask for
WEP/Workman. You'll most
likely end up with a few less
sets “waiting on pcris,”and a
few more happy customers.

‘our business card of letterhead will bring
immediate response frcm one f our
represen-atives.

1.

PO. Eox 3823
Sarasota, Fla. 3357€ il
813-271-4242 ORKMAN
TWX 81C-864-0401 erecIroNIC PRODUCTS. INC
Semicorgiactors From
Tae Par sSpecialists

WEP REPLACEMENT
SEMICONDUCTORS: . :.;::: :::OC*CC::d
THEY HELPYOUTURN ™
BS AROUND FASTER.
AND KEEP THEM TURNED AROUND.




' THE

hand-size testers
with ADD-ON
versatility.

) er ance, the drop-resistant
JOM with high impact thermoplastic case is a
servicemen, as well as circuit designers,
tec s, electrical maintenance engineers. and the
Pprice is right on for vocational and hobby use.
- MODEL 310 (with 18 ranges) .. . Only $60.
1. Drop-resistant, hand-size VOM with high impact
thermoplastic case.
2. 20,000 Ohms per volt DC and 5,000 Ohms per voit AC;
diode overload protection with fused R x 1 Ohms range.
3. Single range switch; direct reading AC Amp range to
facilitate clamp-on AC Ammeter usage.
MODEL 310-C (with 18 ranges) . .. Only $77.
MODEL 310-C offers the same features, compactness and
size as the Model 310 plus a self-shielded, diode overload-
protected suspension movement, a DC polarity reversing
switch, a single enclosed range switch, and 15K Ohms
per volt AC sensitivity
Versatility of the Mode! 310 and 310-C increases with the
use of optional accessories like the Model 10/10-C
clamp-on ammeter and the Model 101 line separator.
They both come complete with 42" leads, insulated
screw-on alligator clips, batteries and instruction manual.
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

-TRIBLETT

..Circle No. 104 for information
...Circle No. 105 for demonstration




