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We repair them all. Any make, any
model tuner. Color, black and white,

tube, trans sto- or elect-onic'varactor.
You name it we can repair it. Qu ckly.

Expertly And witi ore -year limited
warranties. And vie rebuilt and

Exciaige modules too!
Yot might say -hat with PTS,

you pu: all your
eggs in one basket. Ours.

PTS ELECTRONICS, INC.
THE ONLY NAME YOU NEED TO K

For the location nearest you. see Servicenter Guide on next pace.
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INDUSTRY
REPORT

Menegus Cited
ET/D's Senior Publisher Al Menegus
is congratulated by HBJ Publication's
President Richard Moeller (left) on
being named a Fellow of the Radio
Club of America. The inscription
reads: "In recognition of your contri-
bution to the Electronics and Communi-
cations Industry over the past 31 years
as Editor and Publisher of major techni-
cal and trade publications."

Joint Microprocessor
Course Held
The Maricopa Chapter of the Arizona
State Electronics Association and
Arizona Tech, a technical trade school in
Phoenix, joined together to offer a spe-
cial microprocessor course for profes-
sional electronics technicians.

According to ASEA's Scanner, the
course was valued at $450 per student,
but through cooperative efforts was of-
fered for only $80. It was comprised of a
special digital/microprocessor training
program especially designed for
shopowners, managers and electronic
technicians. It consisted of 10, four-hour
evening sessions at the school.

Final EIA Figures Released
The final sales figures on television's
second biggest year ever have been re-
leased by the Electronic Industries As-
sociation. However, similar figures re-
leased in relation to the radio industry
showed overall declines in sales.

In regard to television, the EIA statis-
tics showed sales of both monochrome
and color sets to dealers during 1978
totaled 16,300,723, a 10.4 per cent in-
crease over the 14,771,017 units sold
the previous year.

Color TV's greatest year to date
sported an overall increase of 12.4 per
cent in sales to dealers, from 9,106,826
in 1977 to 10,236,319 last year. Mean-
while, the sale of black and white sets

also showed a healthy increase of 7.1
per cent over 1977. Final figures there
amounted to 6,064,404 in 1978 com-
pared with 5,664,191 the previous year.

The EIA figures also indicated a less
attractive picture for the radio industry in
terms of the tota! number of units sold.
According to EIA, every category of
radio, i.e., AM, AM -FM, FM and auto
sound, showed declines during 1978.

The total number of radio units sold
last year was 45,146,245, down a hefty
17.5 per cent from the 54,694,701 units
sold in 1977, EIA said.

Meanwhile, VTR sales finished the
year at 401,930.

Electro Exhibition Expects 30,000
Electro '79, the annual high technology
convention and show sponsored by the
eastern chapters of the Institute of Elec-
trical and Electronic Engineers and the
Electronic Representatives Association,
will be held April 24-26 in New York City.

Headquarters for the displays will be
the Coliseum with the Americana Hotel
serving as host to special seminars. Ac-
cording to sponsors of the show some
30,000 design engineers, managers,
technicians and technical executives
are expected to attend the three-day
event.

The professional program will cover
technical sessions on communications
satellites, memory, fiber -optics, energy
management, large scale integration,
computer imagery and microprocess-
ors.

"Magnavision" Introduced
Magnavox has finally introduced its long
awaited video disc player and an-
nounced it plans a major marketing ef-
fort for the laser beam playback system
during 1979.

Called "Magnavision," the first 25
units placed on sale in Atlanta late last
year were snapped up immediately by
the lucky among the thousands of poten-
tial buyers who attempted to purchase
one of the initial players.

Magnavox reports the first units are
selling for a suggested retail price of
$695 with MCA produced platters avail-
able at $5.95 and $15.95 for half hour
and two hour programs respectively.

Magnavision is a compact video
player unit about the same size as a
phonograph turntable which is attached
to any television receiver through its an-
tenna input. Pictures appear on the
screen with better quality than even a
cable hook-up can provide, Magnavox
tells us.

Additionally, according to Magnavox,
audio fidelity can be improved over the
TV's sound system by attaching the
player to a stereo system. The player
uses a tiny laser light beam to relay sig-
nals from the disc to the TV receiver or
stereo system. In the extended play
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On the cover: Virtually unknown
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major manufacturing enterprise
in this country. This month ET/D
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Components Group).
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SYLVANIA WILL TELLYOU
WHAT'S WRONG WITH

RCA AND ZENITH.

Now when an RCA or Zenith
TV module breaks down
you don't have to he nervous.
Because Sylvania makes Chek-
A-Board' module extension
kits that let you pinpoint the
problem without pulling the
chassis. Once you know what's
wrong, there's a Sylvania ECG
semiconductor to make it right.

When it comes to replace-
ment parts the right place to

come is Sylvania. Your
Sylvania distributor carries a
complete line of test equip-
ment, ECG semiconductors,
picture tubes, and receiving
tubes designed to make any
brand work like it's brand new.

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

SYLVANIA lop

Chek-A-Board and ECG are registered trademarks of GTE SYLVANIA



mode, the videodisc will play up to 60
minutes per side for a total of two hours.
In the standard play mode, the system
will play up to 30 minutes per side for a
total playing time of one hour.

Toshiba Opens Tennessee
Color TV Plant
Toshiba has begun production of 13 and
19 inch color television receivers at its
brand new production facility at Leba-
non, Tenn.

The word is that Toshiba plans to be-
come the first Japanese manufacturer to
supply 100 per cent of its U.S. market
requirements via U.S. produced receiv-
ers. While most components in the U.S.
produced sets are Japanese manufac-
tured, that too should change to a large
degree, according to a company
spokesman.

Picture tubes for the U.S. produced
sets are now being supplied by RCA.

Statistic of the Month
The Federal Communications Commis-
sion imposes regulations on the nation's
radio and television stations which re-
quire 30 million man-hours of paper
work to fulfill.

That's according to a speech by Na-
tional Association of Broadcasters' Pres-
ident Vincent Wasilewski made recently
in California.

Sencore Appoints Brockway
Sencore has announced the appoint-
ment of Rich Brockway as head of its
customer service division. In his new
position Brockway will respond to indi-
vidual customer and distributor ques-
tions concerning the application and use
of Sencore test equipment.

Previously, Brockway served as
Sencore's technical representative in
Pennsylvania.

GI Buys Monsanto's LED Division
General Instrument Corporation and
Monsanto Company have announced
agreement "in principle" for GI's pur-
chase of Monsanto's worldwide op-
toelectronics business.

Terms of the tenative agreement were
not revealed.

According to a statement from Gen-
eral Instruments, Monsanto is a major
manufacturer of LEDs, numeric and
alpha -numeric displays, opto-isolator,
opto-switches, gallium arsenide/gallium
phosphide -based materials and dice.

General Instrument manufactures
and supplies electronic systems and
components, including on-line wagering
and electronic point -of -sale systems,
cable TV products, ICs and discrete
semiconductors and digital electronic
tuning systems for television sets.

RCA Enters Video Disc Race
RCA has announced plans to go ahead
with its long delayed videodisc project
and says it will be marketing a grooved
disc, diamond stylus system that will sell
for no more than $400 by 1981.

In a move to become the second mar-
keter of videodisc in the United States,
the RCA announcement comes on the
heels of the rapid success scored by
Magnavox with the introduction late last
year of its Magnavision system in At-
lanta. Incidentally, Magnavox has now
selected Seattle -Tacoma as the second
test market for its newest video product.

In announcing RCA's entry into the
potentially lucrative videodisc market,
President Edgar Griffiths said market
research indicates that the video disc
will become a "multi -billion dollar busi-
ness in the 1980s."

The decision to move into the video-
disc picture rested on three objec-
tives, Griffiths said. They were: devel-
opment of a player that could be sold at
retail for less than $400; development of
an uncoated disc that contained one -
hour of programming per side, or a total
of two hours per disc; and availability of
adequate software.

"We have now met those goals; the
videodisc provides us with the greatest
opportunity since the introduction of
color television to bring a major new
consumer product to the American
people," he said.

Underscoring the importance with
which RCA views the videodisc's poten-
tial is the fact that a whole new unit,
Selctavision Videodisc Operation, has
been set up. It will be completely separ-
ate from RCA's Consumer Electronics
Division.

There has been no decision yet on
whether to make the units at the In-
dianapolis plant where discs are manu-
factured or at the television plant in
Bloomington, Ind. ETD

MOVING?
Be sure to let us know your new ad-
dress. Please enclose a complete ad-
dress label from one of our recent is-
sues.
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Sprague gives you

MORE with LESS

YOU DON'T HAVE TO BUYA STACK
TO STOCK UP.

Six Extended -Range Twist-Lote Capacitors will
give you all you need to replace O.E.M. twist -mounting
electrolytics in as many as 100 different ratings. Some-
times more. Just how many depends on which six Type
TVLU capacitors you pick up. Or maybe you'll want a
full dozen to cut down on phone and road time between
you and your distributor.

These capacitors come in 299 different capacitance,
voltage and case -size combinations for replacing over

2,000 existing can -type capacitors in entertainment and
commercial applications requiring twist -prong mounting,
wire -wrap terminals, or circuit board snap -in mounting.

Order Extended -Range Twist-Lok` Capacitors
from your Sprague Distributor ... or write for
Catalog/Cross-Reference Guide K -403A to
Sprague Products Company, 65 Marshall St.,
North Adams, Mass. 01247.

SPRAGUE PRODUCTS COMPANY Distributors' Division of Sprague Electric Co.

THE FOREMOST SUPPLIER OF ELECTRONIC COMPONENTS

SPRAGUE®
THE MARK OF RELIABILITY

General
cable

Sprague and T. are mrslerea trarlernerics of the Spathe
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FROM
THE

EDITOR'S
DESK

Does your shop handle stereo servicing? For many reasons, some
valid, some not so valid, we all know that many times the world of
television service is virtually isolated from that of stereo service.

I realize the two are not entirely incompatible, but you and I both
know that most shops which service primarily TV generally handle
only smaller ticket stereo items and, on a limited basis only.
Conversely, stereo sales and service shops usually shy away from
TV service.

Is this a logical approach? Unfortunately at this point in time,
perhaps. Yet, before you continue on with business as usual, you'd
better take a look around to see what is going on out there in the
consumer electronics marketplace.

For one thing, you might consider the possibility of being forced
into stereo servicing, like it or not. Why? Well, we already know that
"stereo TVs" are being made for test markets in Japan (Tokyo and
Osaka) where stations are broadcasting stereo sound.

One industry publication, Television Digest, reports: "Stereo TVs
include everything from large screen color consoles to mini -combo
small screen black and white sets with stereo FM -AM, cassette and
TV sound."

Additionally, we are told that most major television receiver
manufacturers are enthusiastic about the prospects of stereo
television sound in this country.

Of course, the drawback to the whole scheme, as you well know,
is the broadcasters themselves.Until they broadcast it, we can all
forget about it. Yet there seems to be little standing in the industry's
way should it decide that stereo sound for TV is the coming thing.

The point of this whole discourse, if you haven't already guessed
it, is: If you service business is not already into the stereo servicing
market, you probably should be. Because as I just mentioned, at the
whim of the broadcasters and with the blessing of the politically
astute FCC, you could be-and virtually overnight.

Obviously, if you plan to stay in the television service business,
you will have to service everything inside the TVs which are brought
into your shop, whether it be a plain FM -only sound strip; a
microprocessor controlled tuning system; a programmable set
controller; or stereo sound.

Already the manufacturers of at least two television sets marketed
in this country are emphasizing "TV sound" to a limited degree at
least. There is Quasar, which introduced its "Audio Spectrum Sound'
system in 1977 (see ET/D, Feb., 1978, p.20) and Tatung, which has
done everything to ring the last drop of fidelity out of the sound that
is broadcast over TV channels in the U.S.

So, without going any further, I think it would be wise to ask
yourself the question: "If I'm not in the stereo service business,
should I be?"

Sincerely,

6 / ETID - March 1979



If you don't see your kind of

electronic pliers here.

Xcelite makes them all.
Xcelite, long acknowledged as the world's first family of electronic hand tools,
now includes a greatly expanded line of solid joint pliers and cutters. All the pliers
you'll ever need, and more. Because new designs are continually added as new
electronic products are born.

The present range extends through 38 patterns and sizes including 13 new
models for miniature electronics. Made in U.S.A. by the latest technology
and quality controls, in one of the world's most modern electronic hand tools
plants, Xcelite pliers set the standards for the industry. Yet the same.advanced
production techniques make them competitively priced.

Typical of the features that single out Xcelite quality are coil spring openers,
polished heads, cleanly milled and perfectly aligned jaws, hand -honed and mated
cutting edges, exceptional strength and performance provided by forged alloy
steel construction, precision machining and scientific proportioning. Handles are
designed for maximum leverage and convenience, with plastic coated
"Cushion -Grip" for added comfort.

Styles? What else could you possibly need: standard, midget, and taper nose diagonals;
standard, very fine and extra thin needle nose; long and short nose; long, short and midget chain
nose, with and without side cutters; side cutting; short flat nose; round nose; tip cutter wiring;
cutting and looping; short nose tip cutting; thin bent nose; midget semi and full flush
cutting; diagonal full flush cutting; and stainless diagonal cutting.

You don't know what you can do with pliers until you know
what Xcelite pliers can do for you. See your distributor and let
him update you.

''

TheCooper Group
Electronics Division

WELLEFeWISS4 XCELITE®
P.O BOX 728. APEX. NORTH CAROLINA 27502. 919/362-7511
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Surprised? Don t be. Because
today, Ungar has one of the broad-
est, most complete lines of sol-
dering and desoldering equipment
and accessories in the businet.s.
Product by product, you'll find
application -oriented designs that
let you neatly handle any job that
may come along.

Take, for example, the
Ungar soldering irons. Modularly
designed to give you a complete
choice of handles, heaters and
tips. You get the versatility you
need. And fast, easy, economical
on-line replacements. Plus, the

right tool for every job - micro-
electronics, bench or field service,
repairs of energized circuits,
compatibility with sensitive
components.

Or consider Hot Vac® 2000.
A revolutionary new design in
desoldering tools. Lightweight.
Pistol -grip. Easy to clean. Extra
long life tips. And try our versatile,
lightweight Heat Gun on your
assemblies and repairs.

There's an Ungar tool for

special jobs too. Like our highly
sophisticated Ungarmatic®
Soldering Station. And special kits
for desoldering DIPs and ICs.

The point is, where there's
solder, there's Ungar. Tools and
accessories that let you handle
every job. Drop us a line and we'll
send you our new catalog. It's
free. And it includes everything
you need for successful soldering.
Except the solder. For our com-
plete catalog, write to Ung4
Division of Eldon Industries, Inc.,
P.O. Box 6005, Compton, CA
90220 (213) 774-5950.

Circle No. 129 on Reader Inquiry Card

The Only
Thing We Don't Make

It The Solder.



SERVICE SMARR
ADMIRAL

Chassis 4/6/10M46; 10M55, 28M55-Colors arranged in
vertical bands or missing in vertical strips. Look for open
connections to color IC's. A horizontal flyback pulse is proba-
bly being fed into the chroma circuitry causing the same inter-
ference on successive scanning lines, resulting in a pattern
from top to bottom of the CRT.

Chassis 4/6/10M46, 10M55, 28M55-Chroma Adjust-
ments: 1. Center the APC control (R438) and the ACC control
(R446). Set the tilt control (R401) fully clockwise. 2. Set the
color killer control (R410) fully counterclockwise (color chan-

nel fully on). 3. Tune the receiver to the standard color bar
pattern. 4. Set the color control fully clockwise, and fine tune to
smear. 5. Adjust the APC control (R438) for color lock. 6.
Remove jumper (J400) from "AA" and connect to "BB." 7.
Measure the D.C. voltage between TP400 and ground (about
17-20 volts). 8. Remove jumper (J400) from "BB." Adjust ACC
control (R446) for the D.C. voltage at TP400 to be the same as
measured in Step 7. 9. Return the chroma set-up jumper to
"AA" and turn color control to mid -position. 10. With the tuner
"correctly" tune, set the tilt control for the "best transitions"
between yellow and cyan and between green and magenta
bars. 11. Tune to an unused UHF channel and turn color
control fully clockwise. 12. Turn the color killer control
clockwise until color noise is killed (be sure to "just" kill the
color snow). 13. On a weak color bar signal, approximately 50
1.1V, make sure oscillator locks and color bars are correct.
Detune into smear and ascertain that the killer kills the color.
Return the signal to normal. 14. Adjust the brightness and
contrast controls for a "normal" picture. 15. Adjust color con-
trol for the color to "match" the contrast level. 16. Rotate the
tint control throughout its range. The magenta bar should
change from red (fully CW) to blue (fully CCW) as viewed on
the CRT. 17. Set tint control for "correct" hue.

RCA

Chassis CTC85-Piecrusting, Christmas treeing, squeal-
ing then shut down. Check R437 (to pin 7 of regulator mod-
ule), may be open.
Chassis CTC85-Blooming, excessive brightness. 210V

Stop Repeating Original Equipment Failures!
Special j Thu %lien okii tiliw if caa., :anent&

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

THORDARSON MEISSNER, INC.
Electronic Center
Mt. Carmel, Illinois 62863

In Canada-GTE Sylvania Canada Corporation

Circle No. 124 on Reader Inquiry Card
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source low, other sources near normal. Possible cause: C406
may be out of tolerance, check by substitution.
Chassis CTC85-Shut down after 15 to 20 seconds of
operation. Check CR406 and R413. (210 volt source recti-
fier).

ZENITH

Chassis 25EC58-Picture unstable -Vertical sync pulse
appears very unstable on scope. Check C238 (4mfd 150V)
in pincushion reactor circuit.
Chassis 19EC45-Incorrect interlace top and bottom,
center of picture o.k. Possible cause is open R1307 pincush-
ion amp. control (30 ohms). ETD

NEW -TONE ELECTRONICS INTERNATIONAL
Original Japanese Replacement Parts for TV, Stereo and CB

25 -UP 1 10-24 1 1-9 25 -UP 1 10-20 1 1.9 25-UP1 10-20 11-9 25 -UP 1 10-20

461115 2.00 2.15 2.25 TA7061P .85 1.05 1.15 UP08570 7.90 8.30 9.40 250458 18 23
AN214,3 1.45 1.65 1.85 707062P 1.05 1.20 1.35 UP08580 5.90 6.20 6.90 250460 .30 .35
AN239 5.04 5.51 6.00 rA7063P .55 .65 .75 UP0861C 7.80 8.20 9.30 250481 .90 1.10
AN239 0.10 4.30 4.80 7070747 2.40 2.60 2.80 250102 .20 .25 .30 2504132 .80 .95
482477 2.40 [00 2.90 7070897 1.80 2.10 2.30 250473 .45 .55 .60 250485 .95 1.15
0N274 1.40 1.65 1.85 TA7092P 9.50 10.00 10.50 250484 120 1.40 1.60 250495 .30 .40
AN313 2.90 3.10 3.30 TA7120P .85 .95 1.05 250495 .25 .30 .35 250509 25 .30
AN315 1.75 1.95 2.20 TA7139P 1.55 1.75 1.95 250509 .30 .35 .40 250517 1.80 2.00
1345110 1.60 1.80 2.05 7 A7153P 5.70 5.90 6.10 250562 .25 .30 .35 25C535 25 .30
BA521 1.80 2.00 2.30 TA7203P 2.40 2.60 2.80 250564 .25 .30 .35 25[620 25 .35
HA1151 1.45 1.70 1.85 TA7204P 1.90 2.10 2.40 250634 .35 .40 .45 2506324 .30 .35
HA 1 156W 1.55 1.75 1.95 7072057 1.50 1.70 1.90 250636 .75 95 1.15 2506344 .30 .35
HA1306W 1.90 2.10 2.40 TA7214P 4.10 4.30 4.50 250643 .30 .35 .40 2506970 2.65 2.95
H41322 2.10 2.50 2.80 T 47310P 1.25 1.40 1.55 250673 .30 .35 .40 250710 .18 25
HA1339A 2.00 2.60 2.90 TA7607P 5.80 6.00 6.20 250678 .30 .35 .40 250711 .18 .25
HAI342 2.50 2.70 3.00 TA7609P 4.00 0.32 4.80 250683 .30 .35 .40 250712 .18 25
LA1222 1.50 1.55 1.60 7848105 2.75 2.97 3.30 254684 .35 .40 .45 250717 .30 .35
50310I 3.45 3.60 3.75 TC508IP 2.90 3.10 3.30 254695 .35 .40 .55 250730 2.80 3.00
LA403IP 1.75 1.95 2.20 TC5082P 3.30 3.45 3.80 250699A .40 .50 .60 250732 20 .25
LA4032P 1.75 1.95 2.20 TC9100P 7.54 8.02 8.50 250706 .80 .95 1.05 250733 .20 25
LA4220 2.25 2.40 2.55 UHIC 001 4.10 4.30 4.80 250720 .25 .30 .35 250734 20 25
LA4400 1.85 2.05 2.35 UHIC002 4.10 4.30 4.80 2547458 3.60 3.80 4.20 250735 20 25
503141 1.70 1.80 1.90 UHIC003 4.10 4.30 4.80 25822 .25 .30 .35 2507564 1.30 1.60
645115P 7.90 8.05 8.25 UHIC004 4.10 4.30 9.80 25854 .20 .27 .30 250761 .30 .32
M51513L 2.00 2.20 2.50 UH IC005 4.10 4.30 4.80 25877 .30 .90 .45 250778 2.70 3.00
MN3001 13.75 14.85 16.50 UH IC006 4.10 4.30 4.80 258175 .20 .27 .30 250781 1.85 2.05
M N3002 9.6.2 10.40 11.55 UPC20C 2.00 2.40 2.50 258186 .20 .27 .30 250784 .25 .30

MN3003 5.87 6.34 7.04 UPC141C 2.14 2.32 2.50 258187 .20 .27 .30 250789 .75 .85

PLLOI A 3.00 420 4.60 UPC157A 3.25 3.45 3.65 258324 .25 .30 .35 250793 1.90 2.10
PLLO2A 5.00 5.20 5.90 UPC554C 1.25 1.40 1.55 258367 .85 .95 1.10 250799 1.95 2.15

PLLO3A 7.60 8.00 8.80 UPC55514 125 1.40 1.55 2513405 .25 .30 .35 25C1328 .20 .25

SG264A 6.24 7.02 7.80 UPC572C 3.45 3.55 3.65 258407 .65 .80 .90 250829 20 .25

SG609 3.65 4.05 4.50 UPC57IC 1.00 1.08 1.20 2513463 .80 1.00 1.10 250839 25 .30

50613 5.20 5.40 5.95 UPC575C2 1.25 130 1.55 258474 .60 .70 .80 2508670 3.10 3.30
5M5104 6.68 7.42 8.01 UPC576H 1.65 2.05 2.35 258507 .70 .80 .90 250900 20 25
STN011 3.55 3.80 4.30 UPC592H2 .65 .75 .85 258511 .60 .70 .85 250930 20 .25

ST9013 7.90 7.80 8.60 UPC 1001H21.85 2.05 2.35 258557 1.60 1.85 2.30 250945 20 .25

STK015 4.00 4.20 4.70 UPC 1008C 4.10 .430 4.80 250183 .30 .40 .50 2501000BL .30 .40

500050 23.10 25.98 28.86 UPC 1020H 1.85 2.05 2.35 250184 .30 .40 .50 2501013 .50 .60

STK415 7.10 7.60 8.10 UPC 1025H 1.85 .205 2.35 250372 .18 .25 .28 2501014 .45 .60
51,4435 4.40 4.90 5.50 UPC 1028H 1.40 1.62 1.80 25C373 .20 .25 .30 2501018 .50 .60
S010139 7.60 7.90 8.30 UPC 1031H 2.52 2.74 2.98 250380 .16 .25 .28 2501030 1.70 2.00
T0704561 1,90 2.10 2.40 UPC1152H 2.90 3.10 3.30 250382 .30 .35 .40 25C1056 4.30 4.50
747055P 1.90 2.10 2.40 UPC 115611 1.85 2.05 2.35 25C387A 27 .35 .40 2501060 .65 .74
1070607 .65 .75 .85 UP0277C 8.70 830 9.10 250394 .18 .23 .27 2501061 .65

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

Under 550.00, add $1.00, Canada 51.50.
Quantity Discount Prices - Ask for our complete price list

Manufacturer inquiries welcome All parts guaranteed.
Prices may change without notice. C.O.D. orders welcomed.

TOLL FREE TELEPHONE
Nationwide 800/631-1250 Local 201/748.5089

In New York 212/732-1376

1 1.9

2/
.40

.125
1.10
1.30

50
.35

2.40
.35
.40
.40
.40

320
.27
.27
.27
.40

3.20
.30
.30
.30
.30

1.80
.35

3.20
2.35

.35

.95
2.40
2.95

.30

.30

.35
3.60

.30

.30

.30

.95

.65

.65

.70
230
4.70

25
.85

25 -UP 1 10-24 1 1.9

2SC1096 .40 .50
2501114 3.30 3.50
2501116A 3.30 3.45
2501124 .75 .85
2501127 .75 .85
2501162 .60 .70
2501166 20 .25
25011728 3.00 3.50
2501173 .45 .50
2501177 10.80 12.30
2501209 25 .30
2501222 20 .25 .30
25012260 .50 .55 .60

2501237 1.60 1.80 2,05
2501239 2.00 2.55 2.75
2501306 1.30 1.45 1.60
2501307 1.85 2.05 2.35
2501318 .30 .35 .40
2501364 .25 .35 .40
2501383 25 .30 .35
2501384 .25 .30 .35
2501424 2.60 2.70 2.80
25014480 .60 .70 .80
2501475 .60 .70 .80
2501509 .40 .45 .50
2501567 .50 .60 .70
2501675 20 .25 .30
2501678 1.00 1.15 1.30
2501687 .35 .40 .45
2501727 1.55 1.65 1.75
2501728 .60 .70 .80
2501760 .65 .75 25
2501775 .30 .35 .40
2501816 1.35 1.60 1.80
2501908 25 .35 .90
2501909 1.60 1.80 2.10
2501945 4.30 4.80 5.20
2501957 .50 .60 .70
2501969 3.40 3.80 420
2501973 .60 .65 .70
2501974 120 1.60 1.80
2501975 120 1.60 1.80
2502009 .70 .75 .80
2502021 .50 .55 .60
2502028 .45 .50 .55

.55
3.70
3.80

.95

.95
20
.30

3.85
55

13.70

25 -UPI 10.201 1.9

2502029 1.45 1.75 1.95
2502072 3.50 3.70 3.90
2502076 .40 .55 .60
2502091 .80 1.00 1.10
2502092 1.70 1.90 2.10
2502098 2.90 3.10 3.35
251372 .45 .60 .65
25091 125 1.90 1.55
251392 125 1.35 1.45
250178 .85 .90 1.05
250187 .30 .40 .45
250218 2.40 2.60 2.90
250234 .55 .65 .75
2513235 .55 .65 .75
250261 .30 .35 .40
250287 2.45 2.65 2.85
250291 2.05 2A5 2.75
250313 .55 .65 .70
2513315 .55 .65 .70
2513325 .55 .65 .70
250330 .55 .65 .70
250356 .65 .75 .85
250358 .65 .75 .85
250359 .75 .85 .95
250427 1.75 1.95 220
250525 .70 1.00 1.10
250526 .55 .65 .75
25019 .45 .50 .55
250234 .65 .75 .85
250300 .40 .45 .50
251,33 .55 .65 .75
251534 .45 .55 .60
25941 .50 .55 .60
251,55 .60 .65 .75
351422Y 1.35 1.55 1.75
25935 120 1.30 1.50
35/437 1.70 2.00 2.30
35040 .85 1.05 1.15
35941 1.25 1.40 1.55
35945 125 1.40 1.55
35948 3.30 3.40 3.70
35949 1.25 1 AO 1.55

IMMEDIATE DELIVERY WITHIN 48 HOURS

ON ALL PARTS IN STOCK

NEW -TONE ELECTRONICS INTERNATIONAL
P. O. Box 1739, Bloomfield, N. J. 07003

New Jersey Phone: 201/748-5089
Monday thru Friday 8:30 to 5-30
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STRICTLY
BUSIIIESS

When we play the money game, one of the tools we use is
the Profit and Loss Statement (sometimes called the
Operating Statement, or Income Statement). Really it's not
hard. We want to know three things ... what did we sell? ...

what did we pay for it? ... what were the expenses?
What did we sell? Too often our accountant doesn't give

use enough information about that, largely because he
doesn't know enough about the service business. He is apt
to lump it all together in a figure he calls Sales. That's not
good enough.

Off the top, we want to show Parts Sales as separate from
Labor Sales. Depending on individual circumstances, we
might want to show a separate figure for each brand.

There usually are several different activities that contribute
to service income, such as:
Demand Labor. This is work we do for Mrs. Jones, and she
pays cash or by check or puts it on her account. Regardless
of how she pays, this is Demand Labor Income.
Warranty BiMack. This is work done under warranty. We
send a claim to the manufacturer, he sends a check, and we
deposit the check in the account.
Contract Income. This comes up if we do work for another
store. He doesn't have a service department so he hires us
to do the work and he pays us. This is a particularly
important account because we may have made a special
deal at lower rates in order to get all of his business. We
need to know if the deal is profitable. If these deals involve a
large amount of business, a K -Mart, for instance, or a large
department store, we would want to show each of these
large accounts separately, while lumping the small ones
together.

These accounts are very easy to track. Because there is a
discernable income flow, your accountant can very easily
assign an account, deposit the money into these accounts,
and present a financial statement that reflects the activity. He
can do it easily ... and should do it without any additional
charges.

But there are some accounts that your accountant
probably doesn't know anything about at all ... like cross
billings to the sales department, and warranty shortfall, and
service contract fulfillment. Let's take a look at those
accounts next month.

Mgr., NARDA's Service Divisio

ETID - March 1979 I 11



HITACHI MAXELL SEEKS U.S. SITE. Hitachi Maxell of Japan, manufac-
turers of audio and video tape products, reports it expects an an-
nouncement.by the end of, this month on a U.S. production facility
site. A spokesman for the firm says the present area of interest
is the southeastern U.S. from North Carolina to Alabama. Initially,
plans call for the manufacture of cassette and digital products.

GTE SELECTS NEVADA BATTERY SITE. GTE has selected Henderson, Nev.,
as the site of its new lithim thionyl chloride battery production
facility. GTE reports this new type of battery provides 20 times
the power of conventional lead acid batteries of similar weight and
25 times the energy found in traditional zinc carbon flashlight
batteries. GTE contends the "lithium" battery has important impli-
cations for applications demanding small power sources of light
weight.

CB STILL POPULAR. The Electronics Industry Association reports
that CB, far from being dead, is still growing. EIA reports there
are an estimated 30 -million CB radios in use in the United States
at the present time. And, some 2.1 million new licenses --which are
required to operate a CB legally -- were issued in 1978. That was
a 16 per cent increase over the number issued in 1977.

GENERAL INSTRUMENT LICENSES JAPANESE FIRMS. General Instrument
Corporation, the maker of electronics products including digital
television tuners, has licensed three Japanese firms in the semi-
conductor business. According to the agreement, the three firms
will be permited to use GI's ion implant and silicon gate processes
used in the manufacture of large scale integrated circuits. The
three firms are Toshiba, Oki and Mitsubishi.

"PERSONAL COMPUTERS" GROWING. At least one market research firm --
Dataquest --foresees the market for personal computers reaching the
$1.2 billion level by the end of the year. Last year it was half
a billion. The firm reports Radio Shack personal computer products
dominated the market with $105 -million in sales. That was about
20 per cent of the total market. Other figures released by
Dataquest showed Appel with dollar volume of $30 -million; PET with
$20 -million; and, IMSAI with sales of $8 -million.

BETAMAX BACK IN COURT. Universal Studios and Walt Disney Prod-
uctions are back at it again over alleged royalty and copyright
infringements through the use of video tape recorders. Why Sony
and its Betamax unit is the main defendant in the U.S. District
Court Case in Los Angeles remains somewhat of a mystery considering
that many companies market VTRs. However, it brings up once more
the "nervous" attitude of some studios toward the potential loss
of relicensing revenues for their artistic productions should
tapeing off the public airwaves ever reduce the demand for them.

12 / ETID - March 1979



NOW THERE ARE SIMPSON DMM'S
...choose the one that's best for you!

THE LATEST! Model 463, CORD-
LESS with LCD readout, 200 -hour
battery operation, 26 ranges, 0.2%
DC V accuracy . . . all in a com-
pact package.

$170

All Simpson Digital
Multimeters Have

reliable overload -protected LSI cir-
cuitry, easy -to -read 3 -1/2 -digit dis-
plays, automatic polarity. 200 -hour
burn -in backed by a 1 -year guarantee.
A full line of optional accessories.

For $161
Popular Compact Model 461
with 26 pushbutton ranges,
0.25% DC V accuracy.

For $111%

DIGITAL MULTIMETER

Autoranging Compact Model
462 with batteries, charger/
adapter. 0.25% DC V accuracy.

sTin
360.2 Digital VOM
with 0.25% DC V
accuracy, 28
ranges, low -power
ohms, AC/battery
operation.

Deluxe 460.3A with
0.1 % DC V accur-
acy, 32 ranges, low -
power ohms, ana-
log trend display.

Autoranging Model
465A with 0.1 % DC
V accuracy and
low -power ohms
ranges.

*Price for AC line version. AC/battery charging version available for $42 additional cost.
GI-100SL i Fit UNt IFiFWI S btSI RJR YOU.
SEE THEM AT YOUR LOCAL SIMPSON DISTRIBUTOR.

SIMPSON ELECTR!C COMPANY
NSTRUSAINTS THAI SLAT CCUI;SH 853 Dundee Avenue, Elgin, Illinois 60120

1 (312) 697-2260  Cable SIMELCO  Telex 72-2416
Circle No. 122 on Reader Inquiry Card

Popular Bench
Model 464A with
0.1% DC V accur-
acy and 28 ranges.
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I'VE GOT A SECRET.

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

M.E.S. WILL GIVE YOU A
HIGHER GUARANTEED PROFIT

RETURN. PLUS, WE'LL THROW
IN THAT WORKMANSHIP WE'RE

BECOMING FAMOUS FOR!

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

 SERVICE ALL MAGNAVOX REMOTE
CONTROLS, INCLUDING THE STAR.

 FINAL CHECK ALL MODULES ON AN
OPERATING CHASSIS.

 USE ONLY FACTORY
FOR REPAIRS.

 HAVE BEEN IN TV SERVICING FOR 20
YEARS.

 ARE FACTORY TRAINED, CET's &
STATE LICENSED.

 GIVE YOU A 1 YEAR LIMITED
GUARANTEE.

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

RELY ON THE
MODULE 40

REBUILDER

I%
4024 W. 10th St

Indianapolis, IN 46222
(317) 243-8347

MODULAR
ELECTRONICS
SERVICES, LTD

LETTERS
HELP NEEDED
I'm an old subscriber to ET/D. I'm proud
to keep the TEKFAX Manuals handy,
but not too long ago TEKFAX No. 111
disappeared from my service van. Does
any one have a TEKFAX 111 that I can
buy?

Thanks for the help you bring every
month with each publication.
Gabriel Martinez
Magnificent TV Service
6809 N. Manhattan Ave.
Tampa, FL 33614

I need operation, maintenance and
calibration manuals for a Tektronix 545
oscilloscope. Any help would be ap-
preciated.
Philip King
313 Strauss Ave.
Johnstown, PA 15905

I need schematics on: 1. Voxson Stereo
240 amplifier model H2028; 2. Monacor
AM -FM Stereo Receiver model SMX-
33.
Paul Marquez
2608 Staples Ave.
Key West, FL 33040

Please send me the complete address
of McGraw-Hill Book Company, the
company that published the book on
oscilloscopes as listed on page 38 of
the December ET/D. Thank you.
Paul Capito
Capitol Radio Service
637 W. 21 St.
Erie, PA 16502

EDITOR: McGraw-Hill's address is 1221
Avenue of the Americas, New York, NY
10020. Most of the books we review can

be obtained through any good trade
book store, i.e., McGraw-Hill; Parker;
Prentice Hall; Reston, etc. Sams and
Tab Books often are available at your
electronic parts distributors and Tab
Books will send you a catalog to order
direct.

TECHNICAL ARTICLES
I could not agree with you more on your
Dec. 1978 editorial, any electronic
magazine plus factory refresher
courses are one way, one step better is
a magazine which donates a thorough
digestion of a particular model TV -or
microwave or Hi-Fi where
schematics -parts location is shown,
troubleshooting steps and last, but not
least, hints from manufacturer as to
problems and how they were solved
would be of more benefit than a load of
general articles on theory of various cir-
cuits that soon are forgotten. In this way
a file can be prepared for a particular
chassis for reference. I have been in this
field for 45 years, still going strong but I
am finding that text books are too slow
for when published the fix or test is 2-3
years old. Some articles are published
which approach what we need, but
these are few and far between. One
receiver covered monthly in expanded
steps, including Japanese TVs and fac-
tory hints. This will allow us to make a
living without a lot of wasted time.
Philip Adelman
Brentwood Village TV
125V2 Barrington Pl.
Los Angeles, CA 90049

EDITOR: Considering that some manu-
facturer's service manuals comprise
anywhere from 30 to 60 to 70 pages of
solid information on their various "new"
chassis introductions each year, I'm
sure you can appreciate what a vol-
uminous undertaking it would be for any
single publication to undertake a "de-
tailed" review of all manufacturers'

The only thing 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.

Toll Free Order Line

Sentry gives you:
 Best Delivery plus Emergency Service with

Guaranteed Delivery
 Highest Quality with gold MIL -C-3098 Process
 Ask for Sentry Technology Manual

SENTRY '
Manufacturing Company
Crystal Park Chickasha, Oklahoma 73018

1-800-654-8850
Circle No. 118 on Reader Inquiry Card
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chassis. Considering ET/D's limited
space and time considerations (we pub-
lish only 12 times a year) and consider-
ing the hundreds, perhaps thousands, of
chassis on the market today when con-
sidering television, stereo, CB, com-
munications, etc., I think you can begin
to see the sheer impossibility of such an
undertaking. ET/D still believes firmly
that the proper place for any service or-
ganization to obtain such detailed ser-
vice information is from the source of
that information ... the manufacturer
himself. Secondly, we believe the needs
of the professional electronics service
marketplace can best be served by ET/D
through its role as a surveyor of what is
new in electronic circuitry. Through this
method, you are kept aware of changing
technology, and by interacting properly
with the manufacturer and obtaining his
service data, you are then in a position to
handle such changing technology when
you see it on your bench. For ET/D to
print detailed analysis of all television or
stereo chassis would be a physical im-
possibility.

TEKFAX
Where is Sears in TEKFAX? Why don't
you cover the foreign makes?
Wm Greer
200 N. Beechwood St.
Brandon, CT

EDITOR: For a long time Sears was not
particularly cooperative. Now ET/D does
receive microfiche service data on
Sears TV and Audio but we have no way
to process them for magazine reproduc-
tion at this time. ET/D has made contact
with the service departments of the
major Japanese brands and has been
covering Panasonic, Sanyo, Sony,
MGA, Toshiba, Hitachi, Midland and
Sharp, as well as Coronado, beginning
January, 1979, though it will take us a
while to really catch up with everything
available. If ET/D is missing something
important, to you our readers, let us
know, please. ETD

Address all
letters to:
The Editor

Electronic Technician/
Dealer

1 East First St.
Duluth, MN 55802

Make Zenith
your one and
only,source for
semiconductors.

You'll reduce your inventory, your back -orders,
and time spent chasing transistors.

Zenith's one numbering system of exact and
selected semiconductor replacements is the closest yet
to an all-purpose line for the industry. Virtually eliminates
back -orders and time spent chasing semiconductors
because the cross-reference reduces your semi-
conductor inventory to a manageable number. Requires
less inventory space, too.

Zenith's one numbering system covers not only
Zenith, but also the most popular devices in demand
today -140,000 -plus cross-references using Zenith exact
and selected semiconductors. And many of Zenith's
high -quality devices are priced lower than those from
other sources.

Switch now and see how quickly your inventory
shapes up...your back -orders are reduced...and your
bottom -line improved.

For proof, see Zenith's latest Universal Semiconductor
Cross -Reference Guide. Call your Zenith distributor for
your copy now. Then make Zenith your one and only
source for semiconductors!

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

exact replacement parts and accessories.

Notre. Dam...
basketbal coa:n.

"D.GGER ' PHE

121-988

212-713

121-

121-29092-A

a
The quality goes in before the name goes one

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

Circle No. 131 on Reader Inquiry Card
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Rebuilding
color picture
tubes
And they're better than new, to boot

We take you on a
personalized tour of one of the
largest rebuilding facilities to
show you how it's done and
how your safety is of prime
importance.

By Ervin Kuczogi*

Over 1,000,000 replacement tubes are
installed each year. However, the quality
of a large percentage of these tubes is
highly questionable if they are not
manufactured by one of the large
national companies. In most cases it is
impossible for the installer to know what
to expect in the way of quality,
performance, durability and safety,
when he buys an off -brand tube.

Considering the high cost of tube
replacement and the importance of
assuring customer satisfaction along
with dealer safety and profitability, it is
important for every service man to know
more about replacement CRT's

When a picture tube fails, the dealer
has a choice of replacing it with an all
new tube, a rescreened tube, or a
remanufactured tube. We estimate that
in approximately 90% of these cases
dealers choose remanufactured tubes,
which they consider to be the best
replacement value. For this article we
will describe the modern production and
quality control methods used by the
world's largest producer of replacement
tubes. However, it should be noted the
methods employed here are analogous
to those used by other reputable
national manufacturers of television
picture tubes in the United States.

*Chief Engineer for Cathode Ray Tubes,
Channel Master Division of Avnet, Inc.

Equipment used in and during
processing is sophisticated and
expensive. Channel Master's picture
tube remanufacturing procedures and
standards are as rigid as that of original
equipment tube manufacturers. So
called "rebuilders" do not have the
resources to produce tubes at this
quality level.

In many ways, it requires more care
and effort to remanufacture a tube to
high quality standards than it did to
produce it in the first place. The reason is
simple: in addition to all the usual
manufacturing steps, there is the
additional responsibility of properly
"preparing" the dud. Old materials and
impurities must be removed, and the
introduction of new contamination
prevented. Every remanufacturing
technique, therefore, has been
designed to achieve these goals. For
one thing, it means mechanizing and
automating as many operations as
possible. For another, it means training
people to respect and observe high
quality standards.

Dirt is the enemy
It might first be helpful to remind the
reader of the basics of color tube
construction and operation. A tube
consists of an electron gun, a phosphor
screen, internal and external coatings,
and various additional components.
Tube functions are performed in a high
vacuum, and the glass envelope must
be free of contaminating particles. The
majority of remmanufaturing problems
are due to unwanted foreign particles
and contamination in the tube.

Duds entering the plant must first
have their imposion-protection safety
systems removed. The most difficult are
those using protective panels which are
laminated to the tube's face. These

Fig. 1.-Workman removes glass safety panel
from the CRT face as one of the first steps in
the remanufacturing process.

tubes must be heated, and the
protective face panels pried off and
discarded. Without the removal of the
safety devices the tube cannot be
heated sufficiently during subsequent
operations (Figure 1). New safety
panels or rimbands will be applied later
as part of the remanufacturing process.
The tube face is then cleaned and
polished, and the tube washed to
remove dag (old graphite coating) and
external dirt. The rinse water is
neutralized for perfect pH balance. All
the above steps are performed while the
tube is still under vacuum. The stress
applied during these procedures may
cause some tubes to implode glass that
might otherwise cause trouble in
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ET/D's new Modern Serviceshop Management Manual
Just what you need to keep your business running smoothly and profitably!

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

CATEGORIES INCLUDED ARE:

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

Please send me copy(ies) of
ET/D's MODERN SERVICESHOP MANAGEMENT
MANUAL at $12.95 per copy. (Please add
$1.50 per order to cover postage and handling.
On multiple copy orders add 25¢ for each
additional copy.)

MAIL TO:
ET/D Magazine/Book Dept.
1 East First St.
Duluth, MN 55802

5

Name

Company Name

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

City __ _ State

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

ORDER ET/D'S MODERN SERVICESHOP MANAGEMENT MANUAL TODAY!
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Fig. 2. -Implosion: The weeding out process begins.

Fig. 4. -Hot jets of burning gas are
used to splice on a new neck.

Fig. 3. -Temperature differentials are used to "crack'
off" the neck of the picture tube.

Flg. 5. -The spacing of all components on the electron gun are checked before
installation in the neck of the tube.

someone's home. In fact, many of these
remanufacturing procedures stress the
tube far beyond anything it will
experience in actual use.

It must constantly be remembered
that air is the enemy of the tube.
Contamination from humidity, oxygen,
dirt and dust, and impurities in the
atmosphere are destructive to a tube.
One of the goals during manufacturing is
to minimize exposure of the tube's inside
to "dirty" air.

Opening the tube
The tube is now ready to be "let down to
air." This is a critical operation since the
risk of particle contamination, caused by
air rushing in to fill a acuum, is very

high, Channel Master has a special
2 -stage techn que and unique
machinery for this operation. The tube is
not let down to air under atmospheric
pressure but in a controlled vacuum
chamber. First, the tube is mounted on a
machine of our design, the automatic
"neck crack -off" machine, where a jet of
flame concentrated at a certain point on
the neck of the rotating tube, heats a
narrow band of glass (Figure 3). A cold
wheel, chilled by forced air, is brought
into light contact with the rotating tube
neck. The temperature difference of the
cold metal wheel touching the hot glass
causes a "thermal shock" which will
crack the glass all around the neck.
However, the tube remains under

vacuum because the neck is held tightly
in position by the external air pressure.
The tube is then placed on the automatic
"let down" machine, a round machine
with positions for twelve tubes, designed
to bring each tube to atmospheric
pressure at a controlled rate. The base
of each tube is set in a chamber, and
then the chamber is evacuated. When
the inside and outside pressures of the
neck area are equalized, the neck
containing the old gun separates from
the tube automatically. The chamber is
then brought back up to atmospheric
pressure by the injection of nitrogen at a
controlled rate. This is the first taste of air
the inside of the tube has had since
being originally manufactured. We
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selected nitrogen because it is a clean,
dry, inert gas. Each of the twelve
stations on the carousel has its own
gage indicating the rate of nitrogen flow
and each can be individually adjusted for
differing tube sizes.

Here, as in virtually all operations, the
tube is positioned "face up," to minimize
the possibility of particles entering the
tube.

Washing
The tube is again washed-the inside,
this time. Washing the tube's interior is
another carefully controlled operation
requiring special equipment. Old dag
(graphite coating) is washed away as
are the concentrated deposits of barium
oxide. Chemicals used is this process
are carefully selected and applied so as
to prevent contaminating fumes from
entering the bulb. (The glass envelope
not containing a gun is generally
referred to as a "bulb"). As an added
insurance the bulb is purged with warm
filtered air.

A new neck must now be spliced on to
the bulb, another critical procedure
(Figure 4). This is done on the automatic
"re -necking machine," another multi
position carousellike device. Bulbs are
again placed face up in individual
fixtures, and new necks positioned
directly underneath. This machine
guarantees positive neck alignment.
Designed by our own engineers, it is the
only machine of its kind in the world. The
usual method is by "hand and eye," an
imperfect system. Perfect alignment is
essential since the position of the neck
will eventually determine the positioning
of the electron gun and will affect color
purity and electron beam convergence.

Different types of replacement neck
glass are available to tube
manufacturers. Channel Master uses
only X-ray attenuating (high lead
content) glass which surpasses HEW's
specifications. Unfortunately, existing
laws requiring the use of leaded glass
(which is costlier) are not being
enforced. Some "price only"
remanufacturers are still using
non-leaded glass in their process.

Temperature control
The new neck is butted up against the
base of the funnel and both sections are
rotated at the same speed, while being
heated by jets of flame. Temperature
control is critical-the glass must be
heated uniformly-and fusion of the two
sections occurs when the glass reaches
the exact temperature needed to make a
solid weld. The splice is then annealed
(cooled) under equally controlled

Fig. 6 -The three color guns are mounted on the picture tube stem in this step of the
remanufacturing process.

conditions.
The spliced neck is checked visually

on a polaroscope which reveals any
stresses and strains in the glass not
visible to the normal eye. Such invisible
weaknesses are culled out since they
might be a cause of tube failure, later.

After the new neck is coated with fresh
dag, the bulb is loaded-face up, of
course-on the electrostatic discharge
machine which removes loose particles
that may be lodged in the internal parts
of the bulb. The glass bulb is then
purged with another treatment of pure
nitrogen.

The tube is finally ready to have a new
electron gun inserted and sealed. At
Channel Master, we manufacture our
own guns. This provides the benefit of
total control over quality, production
efficiency and cost. In particular, it
enables us to control cathode quality
(each cathode element is individually
inspected before insertion into the gun
assembly) (Figure 5), and the critical
spacing of all components to assure
proper grey scale tracking.

A particularly crucial step in making
the gun is the mounting of the beaded
assembly, consisting of three color
guns, to the stem. The rotation
alignment must be precise and the gun
center must be lined up with the proper
stem pin (Figure 6). This is vital for
achieving color purity and convergence.
Twenty-five visual and mechanical
inspections are conducted during
assembly in the clean gun room
including stress -pulls on welded
connections.

The final element to be added is the
"getter." Although the "getter" is not a

Fig. 7 -hri one of the final steps the neck
Vass us fused to the glass stem and
then cooled.

functional part of the gun, it is attached
to the gun assembly so that it can be
properly positioned in the tube. in a later
operation, the "getter" is "flashed," by
the use of induction heating, thus
realizing the barium from the getter ring,
which will absorb unwanted gasses.
Once activated, the getter continues its
function, with diminishing effectiveness,
throughout the life of the tube. Getters
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Fig. 8 -Finished picture tubes are "aged' at voltages many times higher than would be
encountered in actual use.

Fig 9-Picture tubes on their three-hour trip through the 200 foot
exhaust oven.

vary in quality. By building our own guns,
we can specify the type of getter we
want. We use only the costlier
nitrogen -doped getters, since they are
more effective in contributing to longer
tube life.

Higher standards
The gun for the 70 degree tube is one we
have designed ourselves. This is the
gun used in the 21 inch round tube which
currently accounts for 10% of all
replacements. The design of this gun
has been unchanged for twenty years.
Our remanufactured tube using our
more modern gun design is actually a
better tube than the original-providing
better picture resolution, longer life and

lower power consumption.
Prior to assembly, all gun components

are "cleaned" in a hydrogen oven at
2000 degrees Fahrenheit, to degas
them and release impurities. The new
gun is carefully protected from the time it
is made to the time it is sealed in the
tube. Following assembly, it is kept in a
closed, heated cabinet which is wheeled
from the gun room to the automatic gun
sealing machine. The gun is placed into
a rotating fixture, the bulb is placed over
it, face up. Here again, perfect rotational
alignment is vital. The tube neck is
pre -heated slowly, moving from one
heating station to another. First the neck
glass is fused to the glass stem of the
gun, then the flared end of the neck or

the "cullet" is cut off by a sharp flame.
Annealing (cooling) is also conducted at
a controlled rate. Precise temperature
measurements are made at each
station, recorded on a continuous graph,
and monitored by a technician. The new
seals are checked for stress and strain in
a "Polaroscope."

The sealed bulb assembly is loaded
on an exhaust cart which will evacuate it
by conveying it through the exhaust
oven for the next three hours. The 200
foot oven is actually divided into a
number of chambers which raise the
temperature of the glass at the rate of
approximately 10 degrees Centigrade
per minute until it reaches a maximum of
410 degrees Centigrade. The heating
cycle drives the gasses inside the tube
toward the center, from where they are
pumped out. The goal, however, is not to
create a perfect vacuum, since a specific
amount of "desirable" gasses must be
left inside to assure proper cathode
conversion. The high heat assures us
that this vacuum will be maintained
throughout the life of the tube. After
reaching maximum heat, the tube is
cooled at the rate of 4 to 5 degrees
Centigrade per minute.

Sealing the tube
On its trip through the oven the gun is
bombarded with R.F. to heat the
elements, surrounding the cathode to
825 degrees Centigrade. The
bombardment causes the elements to
eliminate gas, therefore, providing
longer tube life. Again, during the
exhaust process when the appropriate
vacuum level is reached, the cathodes
are automatically activated. At the
proper temperature and vacuum, the
glass tubulation is melted forming a
vacuum seal. Typical tube rebuilders
have little or no control over this
important process which requires
extremely expensive and sophisticated
equipment.

Tubes exiting from the oven are
immediately checked for cathode
emission and gas ratio. A good tube at
this point should have a gas ratio of less
than 0.5. After getter flashing and aging,
the gas ratio must not exceed .040. The
finished tube can not exceed .030. Every
tube undergoes several individual
inspections for gas ratio, since it is the
best indicator of the tube's long term
reliability. Usually the installing
technician does not conduct this quality
check on the picture tube.

When the tube's center face
temperature has cooled to 50 degrees
Centigrade, the "getters" are flashed.
continued on page 43
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Coaxial
cable:
Your best bet in the city

Learn why coaxial cable can
go a long way toward
eliminating much of the
interference and noise
common to most highly
populated urban areas.

By James E. Kluge*

Over the past 20 years, TV ghosting has
been a common problem around cities
and large metropolitan areas but in the
last decade or less the problem has
been getting progressively worse. Even
medium-sized cities are building up.

If you've taken a look around your city
lately, you're probably amazed at how
much the skyline has changed. The
many high-rise structures are more than
just buildings; they're very effective
reflectors of the metro -area TV and FM
broadcast signals.

Not always can one put up a simple
television antenna, point it in the
direction of the transmitter and expect
clear, sharp pictures on the TV screen.
Multipath reception, resulting from
multiple signal paths over which a TV
signal travels before arriving at the
receiving antenna, causes trailing
ghosts to appear in the picture to the
right of the main image. Because the
paths of these reflected signals are of
different lengths, the various signal
reflections arrive at the antenna at
different times causing multiple ghosts.
If there are many multiple paths, there
will be many multiple ghosts to run
together resulting in a smear at the right
edge of the picture.

If the TV signal is picked up in the
down -lead, that signal will arrive at the
TV set ahead of the stronger signal
received at the antenna. It will cause
*Technical Editor, Winegard Company

The

Fig, 1. Leading ghosts result from signals induced in the transmission line between the
antenna and TV set. Short sections of open line (twinlead) act like an antenna inducing
voltages that arrive at the set ahead of the main signal. Because the picture image "grows"
from left to right on the screen, leading ghosts appear to the left of the main image.

what we call a "leading ghost"
appearing to the left of the main image
(because it arrived earlier).

Eliminating ghosts
It's one thing to understand how ghosts
appear in a TV picture and another to be
able to eliminate them.

Obviously, one can't relocate
mountains, water towers or high-rise
apartment buildings to eliminate these
big reflectors that cause multiple paths.
But we can design antennas that will
better discriminate between the direct
signal and reflected signals. Then, by
using coaxial cable between the
antenna and the TV set, the antenna
signal can be preserved and protected.

It is commonly thought that small
antennas are adequate in the metro

areas and large high -gain antennas
belong in the outlying fringe areas. Until
recent years, this could be considered a
fairly accurate statement. But
nowadays, with ghosting becoming
more prevalent in metropolitan areas, it
makes more sense to put up a large,
highly directional array that is capable of
rejecting the signals reflected off those
large high-rise structures. If the high
signal level off the antenna is
troublesome, it can always be "padded
down" to whatever level becomes
workable.

In some cases, the high signal level
might be advantageous, particularly in
noisy environments commonly found in
urban apartment buildings where
elevators are running frequently, large
neon signs are flashing across the
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street, and automobile traffic on the
streets below seldom ceases.

Antenna selection
In response to a need for a highly
directional and discriminating antenna
without the attendant high cost of a large
array, some antenna makers have
introduced to the marketplace effective
units especially designed to handle
ghosting problems.

Supersharp directivity and a high
front -to -back ratio rejects signals
reflected off large buildings and other
urban structures.

Contrary to the common practice of
designing antennas for 300 -ohm
balanced output, these antennas have a
75 -ohm output impedance, and there's a
good reason for this. The reason is to
discourage installers and owners from
using open wire, 300 -ohm twinlead.

It makes very little sense to buy and
install an antenna specially designed to
eliminate ghosting and then use
300 -ohm twinlead transmission line
which is susceptible to direct pickup.

Why is it that some dealers avoid
using coaxial cable for their antenna
installations? Probably, one reason is its
higher initial cost plus what they envision
as extra time and expense to install
connectors. Another might be their
unfamiliarity with coax, its connectors
and their applications.

Also, some installers, when reworking
an older 300 -ohm system, find it easier
(and feel more comfortable) to simply
replace the old 300 -ohm twinlead with
new when, in fact, it would most likely be
easier, perhaps even cheaper, to run
coax. Installed coax certainly would be
more permanent and most likely would
visibly upgrade the performance of the
TV system. Also, there is wide -spread
belief that coax attenuation is severe,
thus requiring line amps, etc. Some of
these are valid objectivions but, on the
other hand, there are equally valid
reasons in favor of using coax. Some of
these are: 1) it is faster and easier to
install, 2) freedom from problems of
electrical -interference pickup and
radiation in the downlead, 3) long life
coupled with consistent performance,
and 4) a professional looking
installation.

Attenuation
With regard to attenuation, CL -2700
(RG-59/U) - Foam) is only 2.6 dB/100'
more than tubular twinlead at VHF and
4.6 dB/100' at UHF. When comparing
CL -2800 (RG-6/U - Foam) with
twinlead, it has only 1.5 dB/100' more
attenuation than twinlead at VHF and

2.4 dB/100' more at UHF. When
comparing coax with flat twinlead, the
difference is even less. Since most
home installations require less than 100
ft., attenuation is usually not a major
consideration.

Additionally, when twinlead becomes
wet it suffers more attenuation due to
electrical conduction over its surface.
Old twinlead deteriorates from sun, wind
and weather. It becomes brittle and, with
wind whipping, it develops minute
cracks that absorb water and salt
deposits which accelerate deteriorating
performance. Twinlead should be
replaced once every 3 years, whereas
coax is permanent. Be sure the
customer considers this recurring cost.

If you are in a strong signal area, such
as you commonly find around large
cities, then you are probably also in a
high "noise" area. If leading ghosts and
electrical noise interference are a
problem, as they commonly are, then
coaxial cable is a "must."

What is Coax?
Coaxial cable (or just coax as it is
referred to) is a round, 2 -conductor
transmission line which instead of
having the conductors parallel to each
other, as in twinlead, has one inside the
other. Coax is simply a 2 -conductor
cable of which one of the conductors is a
flexible tubular shield and the other is a
conventional wire centered inside the
flexible tubular conductor (i.e. coaxial).

Because the outer shield is commonly
tied to ground there is no voltage on it.
The signal voltage is on the center
conductor measured with respect to
shield ground. Because the inner
conductor is shielded, fields from such
things as unwanted TV signals, noise,
CB interference and other types of
interference can't reach it. Thus, there
will be no voltage induced in the center
conductor due to these outside fields
"cutting" it. The only signal voltages on
the transmission line should be those
induced in the antenna.

Twinlead
In contrast, twinlead has voltage on both
conductors and they are both exposed
to outside fields. The signal voltage on
the line is the difference between the
voltage on the two conductors since
neither are tied to ground. Twinlead,
being balanced, is somewhat able to
reject voltages which are induced
equally in its conductors as a result of its
exposure to outside fields. If the
voltages induced in each conductor are
equal and in -phase, they will cancel
when they meet at the balanced

termination of the line. However, if the
line is not perfectly balanced, or the
induced voltages are unequal or out of
phase, (as may frequently be the case
for fractional wavelengths approaching
the conductor spacing) then signal
voltages will be induced in the line and
appear at the termination causing
leading or lagging ghosts and other
interference in the picture.

Coax has advantages that can offset
or compensate for its higher cost. One of
these advantages is ease of installation
which can save a lot of time, and time is
spelled m -o -n -e -y!

Briefly, coax can be routed many
places that twinlead cannot. It can be
taped to a metal mast, stapled in place,
passed through metal window sash,
metal conduit and cold air ducts. In
contrast to twinlead, coaxial cable need
cause no problem if it is relocated or
subsequently moved about by other
workmen. it can be buried underground,
coiled in storage for later system
expansion, and easily spliced using
connectors. Coax is relatively
unaffected by dirt, moisture or industrial
deposits coating it. None of these
advantages applies to twinlead.

Although coax cable usually requires
connectors, there are many connections
that do not. For example, when wiring an
MATV system, line tapoffs (which
usually constitute the majority of
connections in a medium -to -large
installation) have screw terminals and
clamps for attaching coaxial cable.

Connectors for attaching the TV set to
the output of the tapoff are commonly
factory installed on the TV -signal cord
set. Antenna, headend and line
equipment generally do require cable
connectors; however, they are usually
supplied with the equipment and need
not be purchased separately.

Tools are available at a nominal
one-time cost that make connector
installation fast and easy. In addition to a
ferrule crimping tool, you should have a
coax -cable stripper which effortlessly
prepares coaxial cable for connectors.
Available in two sizes, one for RG-59/U
and RG-6/U coax, the stripper makes
both cuts quickly and accurately. All that
is left is to slip the connector onto the
cable and crimp the ferrule.

Professional MATV installers can
install a connector in less time than it
takes to prepare twinlead for
conventional screw terminals. Coax can
be spliced by using connectors. It is
faster than twinlead which requires
stripping, twisting and taping.
Connectors provide a neat looking,
continued on page 45
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Build Your Own Working Robot
Complete instructions-plans, schematics, logic circuits, and
wiring diagrams-for building Buster, the most unique pet in
the world! Not for novices, Buster is a sophisticated experiment
in cybernetics. You build him in 3 phases, and watch his
personality develop as you add progressively more advanced
circuitry to his mainframe. The first -phase robot, Buster I, is

"leash -led," and dependent on his master for decision -making;
Buster II has a basic brain; equipped with a wireless mike, he
can enter a room and talk with the occupants. Buster III responds
when called, and when "hungry" finds his charger, and plugs
himself in. Watch his personality evolve as you build him from
the ground up in a learning experience unparalleled in electronic
construction. 238 pps., 117 illus. List $8.95.

Handbook Of Remote Control 8 Automation Techniques

A practical, step-by-step guide to designing, building, and
installing hundreds of remote control systems, and scores of
automated devices...from garage door openers to light sensors,
from intercom controls to electromechanical timers-to inter-
facing a microprocessor with household devices. You'll learn how
to apply electronic and mechanical techniques to remote -control
with computers, with audible tones, with ultrasonics, with radio
waves, with light beams, with dozens of special systems. You
can build light and power failure sensors, position indicators,
tone -operated systems, tone generators, RC hydraulic de-
vices...and you'll see how to interface mechanical devices,
hydraulic systems, and electric motors with electronic systems.
294 pps., 250 illus. List $12.95.

Digital Interfacing With An Analog World
A GIANT 406 -page handbook that shows you how to design
circuits to interface microprocessors, computers, telephones,
and other digital devices with the analog world...that shows you
how to really put your microcomputer to work to measure certain
conditions, or to control external devices. Tells you all about how
to go about it-how to convert energy produced by pressure,
force, position, temperature, etc. into an electrical voltage or
current your microcomputer can deal with. It shows you, tells you,
describes and discusses things you can do with those I/O ports
other than connect them up to a prefabricated peripheral! It's a
"meaty" volume chock-full of practical info on a wide range of
topics for engineers, computer hobbyists, engineering techni-
cians, and robotics builders. 406 pps., 277 illus. List $12.95.

The Complete Handbook Of Robotics
How to design and build ANY kind of robot...including ones with
microprocessor "brains" -PLUS how to interface robots with
computers! It's a single sourcebook that contains all the
techniques you'll need for creating, designing, building, and
operating your own robot from beginning to end...with enough
options to create a whole family of robotic wonders-controls
can be electrical or electronic; power can be electrical, hydraulic,
or pneumatic; your robot can operate by radio control or with a
full range of sensors to move about on its own. This practical
volume gives ALL the info needed to build a walking, talking
friend and companion, or even a helpful servant. Includes 7
Chapters on advanced robot circuits, controls, and sensors. 364
pps., 137 illus. List $12.95.
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Let us send you this 4 -volume, 1,302 -page
Robotics Library as part of an unusual offer

of a Trial Membership in Electronics Book Club.
Here are quality hardbound volumes, each

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

This extraordinary offer is intended to prove
to you through your own experience, that these
very real advantages can be yours...that it is pos-
sible to keep up with the literature published in
your areas of interest, and to save substantially
while so doing. As part of your Trial Membership,
you need purchase as few as four books during the

Facts About Club Membership
 The 4 introductory books carry a publisher's retail price of
$47.80. They are yours for only $1.99 for all 4 (plus postage'

handling) with your Trial Membership.
 You will receive the Club News, describing the current Selec-
tion, Alternates, and other books, every 4 weeks (13x a year)
 If you want the Selection, do nothing; it will be sent to you
automatically. It you do not wish to receive the Selection, or if you
want to order one of the many Alternates offered. you simply give
instructions on the reply form (and in the envelope) provided.
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form. If, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection, you may return it at Club ex-
pense.

 To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates during the next 12
months. You may cancel your Membership any time after you
purchase these four books.
 All books-including the Introductory Offer-are fully return-
able after 10 days if you're not completely satisfied.
 All books are offered at low Member- prices, plus a sma:1
postage and handling charge.
 Continuing Bonus:If you continue after this Trial Membership,
you will earn a Dividend Certificate for every book you purchase.
Three Certificates.plus payment of the nominal sum of $1.99 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members.
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Only $1.99 for
ALL FOUR!

Regular List
Price $47.80

Top -Quality
Hardbinding

Contains the
very latest
info on
Robotics!

Almost 800
illustrations

Contains over
500,000 words

1,302 data -
packed pages

coming 12 months. You would probably buy at
least this many anyway, without the substantial
savings offered through Club Membership.

To start your Membership on these attrac-
tive terms, simply fill out and mail the coupon
today. You will receive the 4 -volume Robotics
Library for 10 -day inspection. YOU NEED SEND
NO MONEY. If you're not delighted, return the
books within 10 days and your Trial Membership
will be cancelled without cost or obligation.

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 11214

11i ti In MI MI MI MI MI IN II

ELECTRONICS BOOK CLUB
Blue Ridge Summit, Pa. 17214

I Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 4 -volume

 Robotics Library, invoicing me for only $1.99
 plus shipping. If not delighted, I may return the
1 books within 10 days and owe nothing, and
I have my Trial Membership cancelled. I agree
 to purchase at least four additional books
 during the next 12 months after which I may
I cancel my membership at any time.

Name Phone

I Address

City

I State Zip
 (Valid for new Members only. Foreign and Canada add 15', 1 139
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The consumer
electronics
show
What's new in products for 1979

This year's review of the Las
Vegas show revealed new
products and new markets,
plus a stern warning from
the FTC to manufacturers to
mind their warranty
programs closer-or have
someone do it for them.

By Richard W. Lay

Consumer Electronics Show Chief
Jack Wayman called it a super event.
And by virtually every standard it was:
attendancewise, businesswise; and for
the sheer weight of the number of
consumer playthings and gadgets
beginning to make their way a little
closer toward the American home
from both foreign and dometic
factories.

The 1979 Winter Consumer
Electronics Show in Las Vegas
shielded by some 2,000 miles from
the icy blasts of its previous home in
Chicago, was by any standard indeed
a success.

With over 50,000 visitors touring the
exhibits during the four day show; with
potentially new and lucrative
consumer electronics markets
beginning to appear over the horizon
in several areas-including home
(personal) computers; video tape
recorder/players; improved television
chassis design with greater horizontal
resolution, more electronic tuning and
brighter, more faithfully reproduced
color, there was nothing afoot to
dampen even the most pessimistic of
those present. Right?

Wrong!
Because irony or ironies, who

should appear before this gathering of
manufacturers, distributors, and
buyers but a representative of the
Federal Trade Commission whose
message was, of all things, about that
old manufacturers'
bugaboo-Warranties.

Greater activity
And his message was clear and
simple: In the future the Federal Trade
Commission is going to be even more
active in enforcing more equitable
warranty contracts.

Speaking for the FTC was
Lawrence Kanter. Many manufacturers
in the home electronics industry still
pay "far below" the going rate for
warranty service, Kanter noted.
"These manufacturers argue the
servicer can afford to take a loss
because he's building up future trade.

"I think this is bad business," Kanter
noted, "and I also think two and three
month's delays in reimbursement for
warranty service are uncalled for and
must be corrected.

"If the industry itself doesn't move
to change these sore spots I think the
states will and I believe you'll see
more and more laws paralleling
statutes now in force in Rhode
Island."

Citing the auto industry as perhaps
the most blatant offender of current
warranty laws, Kanter nevertheless
made it plain home entertainment
electronics manufacturers in many
cases still have a long way to go.

The Washington based attorney
added that one primary reason states
are developing their own warranty
statutes is because many electronics
manufacturers have failed to respond.
Some states, Kanter said, are now
getting active in the regulation of

Fig. 1 Panasonic's solar powered AM
radio was one of the many high
technology products shown at this year's
Winter CES held in January at Las Vegas.
Exposing the front solar panel to the sun
for four hours permits up to 35 hours of
continuous operation, Panasonic reports.

so-called "extended service
contracts," that is, contracts which
continue warranty coverage for the
consumer after expiration of the
original contract.

A number of states, Kanter said, are
currently considering placing such
extended service contracts under the
state insurance commissioner
because of their close similarity to
pure insurance. This impetus, he said,
has apparently been generated from a
number of manufacturers who have
gone bankrupt while holding a large
number of service contracts in force,
thereby leaving the consumer holding
an empty bag when it came to having
warranty items repaired.
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Fig. 2 Sharp showed the audio industry's first portable stereo radio/cassette deck with
random access microprocessor control. The automatic program locate device allows the
immediate selection of any program on the tape at the touch of a button. Suggested
retail is $320.

Fig. 3 Both Quasar and Pansonic showed
a portable version of their VHS video tape
cassette recorder/players at the winter
show. Shown here is a model sporting
Panasonic's new portable unit which,
since it is not yet on the market, has not
yet been priced.

Kanter stated that contrary to the
dire predictions emanating from the
audio industry, the impact of the
enactment of the federal warranty
statute some two years ago has led to
the implementation of even more
extended warranties-not fewer-as
manufacturers use this gimmick as a
very effective marketing tool in
meeting their competition.

Record year
Last year, WCES attendees were told,
was a record color television year with
some 6.25 million units sold. Black
and white came in with a solid 6.1
million (the best since '74), and there
were over 400,000 VCRs sold in 1978
with some 600,000 expected to find
their way into American homes this
year.

All -in -all it was a great year for TV
and 1979 will be close on its heels,
according to the bullish statements
made from the podium of the WCES
business conferences.

According to the "experts" at the
show, the best bets for expanding
video related markets in consumer
electronics seem to center on the
VCR for the short term and the home
(personal) computer in the longer run.

VCRs are projected for sales of up
to 600,000 this year. And with industry
giant RCA pouring some $2 -million
into promotional campaigns during just

Fig. 4 Quasar's film -to -tape conversion
system. It permits transfer of any film
format -including 35 mm slides -to video
tape. Thus users have the option of
showing home movies or slides on their
television screens, in color or black and
white.

the first three months of this year, that
seems to be a conservative estimate.

Incidentally, in case you've been
wondering if their will be an American
made consumer VCR on the market in
the near future, apparently there will
not. ET/D put that question to RCA's
Jack Sauter recently and his response
was that RCA prefers to concentrate
on the more sophisticated
"electronics" in the home
entertainment area and to leave the
quasi electronic/mechanical hardware
to the Japanese.

There really wasn't that much new
concerning VCR's at this show, the
most significant being the
miniaturization of circuitry by
Matsushita to permit Panasonic and
Quasar to come out with portable
battery operated VCT/camera combos.
Other than that the 7 -day VCR
programming machines we told you
about at last year's WCES are now
coming onto the market.

Perhaps the rosiest-if not most
ambitious-forecast to come out of the
entire show-is that some day (no one
said when) every American household
is going to contain a small but
powerful "personal" computer and that
the personal computing industry is to
be the next consumer electronics star.

Manufacturers of the personal
computer systems who gathered in
Las Vegas this past January for the
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Other phone answering
machines only take calls.
Ours calls you.

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

It's our new Ansafone 696
telephone answering system.

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

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

For more information
on Ansafone 696, fill in

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

(In New York call 914-967-3810)

Name

Title

Phone

Company

Address

City State lip
Mail to: Dictaphone Corporation

105 Oak Street
IET-39 Norwood, New Jersey 07648

Dictaphone and Ansafone are trademarks of Dictaphone
LCorporation, Rye, N.Y.

meeting, have taken a giant step
toward lifting the wrap of secrecy off
of their products.

For the first time they have realized
it is not the hardware itself, but rather
the complementary software programs
which allow the unsophisticated
consumer to put their products to
work. This is what is really going to
permit the industry to grow.

More and more of the
manufacturers are now out with
program support for whatever
hardware they offer. Almost all of
them now offer such basic
programming packages as banking
and checking account nandling;
financial calculations, stock market
analysis, and many other educational
and game software applications.

Fig. 5 Sharp Electronics again showed its
"dual vision" television (above) which is lust coming onto
the market this month. A small black and white picture is
superimposed over the larger color frame to permit ancillary
viewing from closed circuit or other program material. However,
Sampo Corp. of America went Sharp one better (at least)
when it unveiled its "three screen" television set (top photo).
In addition to the main 19 -inch color CRT, Sampo provides
the viewer with two 5 -inch black and white screens. The unit
is rated at 135 watts and is tuneable over the VHF range.

Circle No. 110 on Reader Inquiry Card
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In effect, they've reached the point
where the small computer, coupled
with one of their own software
programs, can now become a useful
device for a consumer.

This is by far the most important
contribution they've made to the
industry in its four short years of life.

Large screen TV
While similar glowing predictions were
heard for the large screen projection
television industry, which, like home
computers, is in its infancy, it seems
to be stretching the point a bit to hope
for 200,000 unit sales this year as one
prognosticator indicated. This is
especially true in view of the fact that
13 percent of the consumers who
purchased large screens last year had
to make structural changes in their
homes just to fit it in.

At any rate, we at WCES were
continued on page 45

Fig. 6 Typical of the growing "home" and
"personal" computer market is the influx of
more and more competition. Here Atari
(the TV game people) show their first entry
into this still infant market.

Ain
Fig. 7 Matshusta Electric Company's
newly developed one -gun color picture
tube was displayed at WCES. Multiplexing
of the Red, Blue, and Green signals, plus
the abscence of a shadow mask, permit
operation at power levels 30 per cent
below conventional CRTS.

How
do you

ltireamellyte
ur?se a

mu

Usually at your bench, in the shop,
shared with others. And, if it's a Fluke
multimeter, you use it with confidence.

Now you can carry that same bench
precision on the job. Introducing the
new Fluke 8020A DMM for only $169.

This rugged beauty packs more field -
valuable features than any other DMM
available, at any price. And that means
field versatility when you need it most.

The 8020A has six resistance ranges,
including a 20 megohm range for those
special high -resistance TV components.
Plus, you can measure focus dividers,
pcb and capacitor leakage clear up to
10,000 megohms with the new conduct-
ance function. And conductance allows
you to measure transistor beta-unique

with the 8020A.
Ever damaged your meter in the fly-

back circuit? Rest easy. The 8020A is
MOV-protected to 6000V against hid-
den spikes and transients.

Your 8020A comes with a full -year
warranty, with worldwide service back-
up. Regardless of what happens to it,
we'll fix it inexpensively and quickly,
making the 8020A a truly cost-effective
investment.

Call (800) 426-0361*, toll free. We'll
tell you the location of the closest Fluke
office or distributor for the best value
in DMMs around.

Price U.S. only.
*Alaska, Hawaii and Washington

residents - please call (206) 774-2481.

Command Performance: Demand the Fluke 8020A.
2507-7207

FLUKE
O
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Circularly
polarized T.V.
signals
What they mean to the viewer

The most noticeable effect is
at the viewing end where
picture quality has been
substiantially improved, even
with "rabbit ears."

U.S. broadcasters have been
authorized by the FCC for more than
a year now to transmit circularly
polarized (CP) television signals. The
principal benefit of CP over the usual
horizontally polarized (HP) signal is a
significant reduction in ghosting and in
some areas increased market
coverage-plus improved overall
picture quality.

For those broadcasters chosing to
convert to CP, it means doubling their
present transmitter power and
investing in a new transmitting
antenna. But that's the broadcasters
problem, what about the viewer? Does
he need a new antenna and what are
the benefits at the receiving end?

No!
Viewers do not need a new

antenna. In fact, CP makes the
existing antenna seem to perform
better-especially those indoor set -top
antennas.

What is CP?
Before we get into details, let's first
understand what circular -polarization
is and how it works. First, radio and
TV signals are electromagnetic (EM)
waves comprised of a magnetic and
an electric field. The electric field is
the one we're concerned with here. It
has either a vertical or horizontal
orientation (think polarization). AM
broadcast, CB, fire -and -police 2 -way
radio all use vertical polarization (VP)
of the electric wave. This we know
from viewing the transmitting/receiving
antennas which are mounted
vertically; usually a vehicle

Fig. 1 Horizontally polarized field patterns.

Orthogonal dipoles
driven in phase
quadrature

Looking
Et..,\ toward

receiving
antenna -

Receiving
antenna

Fig. 2 Circularly polarized field pattern (right-hand rotation).

roof -mounted whip antenna. Television
and FM broadcast, on the other hand,
generally employ horizontally polarized
antennas and, as you know from
viewing residential rooftops, they are
horizontally oriented; i.e. they are
positioned in a horizontal plane.

Horizontally polarized electric -field
signals also lie in a horizontal plane
and the amplitude of the electric field
varies sinusoidally as it propagates
away from the transmitter (Fig. 1).
Rotating a receiving antenna 90
degrees on its longitudinal axis (boom)
will virtually null a received HP signal.
A CP signal on the other hand rotates
with a constant amplitude as its is
propagated. The electric -field vector
creates a pattern which, if it could be

seen, would resemble an auger -type
wood bit (Fig. 2).

Circular polarization causes the
electric field vector to rotate either with
a right-hand or left-hand rotation as it
propages away from the transmitting
antenna.

Looking at a circularly polarized
wave, then at any particular instant
the field vector may be anywhere in
between a horizontal and vertical
orientation as it rotates. And, therefore
during one cycle of rotation it excites
both the vertically and horizontally
polarized antennas as well as those
oriented between such as "rabbit
ears" antennas adjusted at some
angle as well as leaning or tipped
rooftop antennas.
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Circular polarization is not new. As
the number of FM receivers in
automobiles and portable radios have
increased (both of which sport vertical
whip antennas), FM broadcasters
have switched to circular polarization
to accommodate these new markets.

Benefits of CP
Benefits from circular polarization of
FM broadcasts are essentially the
same as those of TV except that in
the case of the former the
improvement is aural and the latter is
visual.

The principal benefit to TV viewers,
is reduced ghosting of the picture and,
to FM listeners it is reduced multipath
reception resulting in less distortion of
the FM audio.

Those who stand to benefit the
most from CP are those who have
indoor antennas. These are the
apartment dwellers, and residents
who, by restrictive covenants, etc., are
prohibited from using outdoor TV
antennas.

Indoor antennas
For best reception of horizontally
polarized TV broadcasts, "rabbit ear"

antennas should ideally be horizontal,
but in a living room or apartment this
would be impractical because the
arms would extend 9 ft. overall if
tuned to channel 2. Instead the user
not only shortens the dipoles but
raises them to about a 60 -deg. angle
from the horizontal so they take up
less space.

Shortening not only reduces the
capture area but detunes the
antenna; raising the dipoles shortens
their effective horizontal length even
more.

If CP signals are broadcast, then
that same antenna can be properly
oriented at any angle because at
some instant of the field -vector
rotation cycle it will correspond to the
angle of the antenna. However,
instead of spreading the "rabbit ears,"
it would be better to stand them
straight up and extend the telescoping
arms to the proper 1/4 wave -length. A
single vertical dipole would be best. It
would generate just one signal
voltage. There would be no phase
difference to contend with as there
would be if the "rabbit ears" were
spread as they typically are.

In all, CP would substantially

simplify any adjustment of indoor
set -top antennas to produce a sharp,
clear picture and conventional outdoor
antennas would be fully compatible
with circular -polarized signals. Signal
voltages induced in conventional
antennas, when properly pointed
toward the transmitter, would be
unaffected by antenna orientation
even if they were rotated around an
axis common with the boom.

Outdoor antennas
Finally, if you have a quality, properly
installed outdoor TV antenna in good
working condition, the pictures you
receive should be every bit as good
on CP broadcasts as they are on HP
broadcasts. The is no need to buy a
specially designed antenna to receive
CP signals exceplt in cases where you
experience difficult reception problems
involving such things as severe
ghosting, co -channel and adjacent
channel interference. However, in
most cases ghosting problems can be
solved with a special purpose
anti -ghost antenna or a large highly
directional one. In any event leave
that determination to a qualified
antenna installer/technician. ET/D

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

Original Japanese Transistors and Integrated Circuits

da#C0
a

PARTIAL LIST  MONTHLY SPECIALS
Part
Number

Your
Cost

Part
Number

Your
Cost

Part
Number

Your
Cost

Part
Number

Your
Cost

AN 214 1.70 2SA 495 .35 2SC 710 .25 2SC 1358 2.25
AN 239Q 4.50 2SA 564 .35 2SC 756 1.80 2SC 138 .25
BA 521 2.25 2SA 643 .35 2SC 799 1.90 2SD 292 2.50
LA 4031P 1.75 2SA 733P .25 2SC 867A 4.30 2SD 350 4.50
LA 4400 1.85 2SB 407 .85 2SC 945 .25 2SD 669 1.50
SID 30-15 1.50 2SB 474 .70 2SC 1014 .60 2SD 733 2.60
STK 439 7.25 2SB 507 .80 2SC 1096 .50 2SK 23A .70
TA 7205P 1.80 2SB 618 2.95 2SC 1124 .90 121-830 4.50
UPC 1025H 2.05 2SB 649 1.80 2SC 1172B 3.75 ECG 500A 9.95
UPC 1156H 2.20 2SC 460 .30 2SC 1308K 3.50

Send for our complete list of Japanese parts and prices

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

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

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

Ask for free 1979 calendar

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

DEVCO
P.O. Box 270, Garwood NJ 07027

(201) 688-0300
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A last look
at Admiral
Circuit description and troubleshooting hints

Five chassis, used in 13, 17,
19, and 25 in color sets, all of
basically similar,
straightforward, design,
comprise the '79 Admiral line.*

By Walter H. Schwartz

Since Admiral recently announced the
phasing out of production and sales of
television receivers in the U.S.
(reported in November '78 ET/D), this
will probably be the last examination
of Admiral television to appear in
ET/D.

The chassis all bear great similarity,
differences generally being those to
accommodate various size picture
tubes and the different gun
configurations. They also all resemble
closely the 1978 26M55 and 27M55,
in that they have abandoned the
integrated circuit IF amplifiers and
syncronous detector in favor of a
discrete transistor IF and a diode
video detector.

The 4M46 and 6M46 are essentially
identical except for the CRT size
which is 13 in. and 17 in. respectively.
The 10M46 and 10M55 are also quite
similar and use a 19 in. CRT. Also
10M46 145V B+ supply is regulated.
These chassis all use in -line gun
picture tubes. The 28M55 also is quite
similar, the differences here being
those necessary for a 90° negative
matrix delta 25 in. CRT, i.e.,
pincushion and convergence circuitry.
Other small differences exist in the
10M55 and 28M55 to accommodate
the various turning systems available.

Tuning systems
The tuners used in the '79 Admiral are
either varactor or strip or wafer units
'All illustrations courtesy Admiral Group.

RT70 r..) ) ) ) ) ) ) ) ) )_._
REMOTE

4140V ACTRANSMiTTER

ET400
MANUAL
SELECT

KEYBOARD

J J .J J
J _I _J _J
J J
J J

ET800
VHF
FINE

TUNING

I8V

RA70
REMOTE CONTRO

ADAPTOR
^REMOTE

LOGIC

CUT
ET200 LOGIC/POWER SUPPLY

ISOLATED
POWER SUPPLY

SOURCE

-13 VOLT
REGULATOR

LOGIC PROCESSOR FOR
DECIMAL TO BINARY

ENCODER B LOGIC
CONTROL SYSTEM

ON/OFF
TR:AC

5V

-13V .._BCD LOGIC
LATCH LINES

ON/OFF

ET900
VOL/ACC

2500
AFT/AFC

ET300 SELECT/POWER SUPPLY
.5 VOLT

REGULATOR LOGIC PROCESSOR FOR
BINARY TO DECIMAL DECODER.

VOLTAGE SYNTHESIZER,
DIGITAL READOUT,

UHF 8, VHF TONING ADJUSTMENTS

ET1300
DIGITAL

READOUT

32

BANDSWITCH

AGC

TELEVISION
CHASSIS

AGC/VOLUME

-E250V

AFT/AFC

+24
VOLT
,ppLr

IF
OUT

TUNE VOLTAGE

B (OSC

+24V

UHF
S

VHF
VAR ACTOR

TUNERS

1200 AC
6014,

Fig. 1. The ET5 Tuning System.

for channels 2 to 13, and either
varactor or 70 position detent tuners
for UHF with several methods of
overall control.

The standard detent tuners use
separate tuners with separate knobs
for each. The Uni-tuner uses one knob
which alternately selects VHF and
UHF channels with a VHF channel
appearing between UHF channels.
Since there are about six times as
many UHF as VHF channels, each
VHF channel repeats about six times.
The twenty position control uses
separate UHF and VHF varactor
tuners. The single control selects any
of the twelve VHF channels and any
eight UHF channels.

The PV12 electronic tuning system
uses twelve pushbutton switches, any
of which can be set to any VHF or
UHF channel by means of appropriate
switching and channel tuning
potentiometer adjustment. Four digital
IC's respond to the closure of a
momentary pushbutton switch to do
the selection and give indication of the

channel selected.
Admiral's ET5 electronic tuning

system is a direct address system
which is operated by keyboard
selection of the channel desired and
then activating the selection process
by pressing the SELECT button. At
turn on it will return to the last channel
and last volume level previously
selected if power to the set has not been
interrupted. The system assembly is
modular; most service, at least in
home, would most advantageously be
performed by module replacement
(see Fig. 1). The ET200 and ET300
modules may be replaced as may the
M1300 digital readout, the ET400
manual select keyboard, the M900
volume/AGC assembly, the ET800
VHF fine tuning assembly, the RT70
remote transmitter and the RA80
remote adaptor.

The most common problem
encountered would be improper tuning
of one or more of the channels
desired. The channel selection must
be made following the proper
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procedure. The VHF field adjustment
follows; the UHF procedure is much
more involved.

1) Push the UHF five tune/AFC
control in (off) and rotate it to
mechanical center.

2) Set all VHF preset controls to
mechanical center.

3) Select the highest active VHF
channel and adjust the VHF coarse
tune for best reception.

4) Select the next highest channel
and adjust the proper VHF preset.
Continue for each channel in use.

5) Recheck-touch up coarse tune if
necessary.

AGC/Signal loop
The AGC/Signal circuitry is intended
to maintain a composite video of

about 2V p -p at TP201 (Fig. 2) under
conditions from deep fringe to strong
local signal without distortion of video
or sync. This loop uses discrete
transistors for all functions. The video
used for AGC is taken from the
emitter of Q203, to emitter follower
Q204, from where it goes to the AGC
inverter, Q300 and noise gate 0301.

The positive pulses developed at
the collector of Q303, the AGC gate,
are applied to the base of Q304 to
develop a filtered positive AGC
voltage in the emitter circuit of Q304.

The overall performance can be
checked reasonably well by
disconnecting the antenna to observe
weak signal conditions, the picture
should be very snowy, and upon
reconnecting the antenna, no overload

should occur. Switch on and off
channel to observe horizontal and
vertical as well as color, sync
performance.

If the set overloads and the AGC
control (R306) cannot remedy it, first
check for proper flyback pulse at the
center arm of the AGC control (10V
p -p). Between channels the IF AGC
should be about +3V and the RF
AGC at the collector of 0305 should
be about +1.5V. A snow -free picture
should produce about +5.5V IF AGC
and +3V tuner AGC. Overload and no
such increase indicates AGC trouble.

If the problem is insufficient gain,
again check the no signal tuner and
ID AGC voltages. If they are incorrect
check the voltage dividers which
determine them. If they are correct the
problem is in the IF, emitter follower,
or tuner. Signal substitution will
determine whether it is the tuner or IF.
If the AGC voltages are ok without
signal but high with signal the trouble
is again in the AGC circuits.

AFT
All chassis use AFT. IC 200 accepts
signal from the collector of Q202 and
produces a differential control voltage
between pins 5 and 8 for control of
the tuner oscillator varactor.

Video
The video channel uses discrete
transistors. From the video detector
the composite video passes through
an emitter follower which is followed
by a second stage which acts as an
emitter follower for the AGC and has a
collector load for video take -off to
another emitter follower, then to a
video preamp which produces most of
the gain of the Y channel, through the
delay line and to the video driver
which drives the emitters of the video
outputs.

Troubleshooting is most easily done
with a scope and a signal from a
pattern generator, particularly in the
case of smear or ringing. Improper
voltages anywhere in the video
channel will affect brightness.

Color circuits
IC400 is the chroma amplifier and
demodulators (Fig. 4) IC401 is the
subcarrier regenerator (Fig. 5). The
output of the demodulator 10400 is fed
to the bases of the R, G and B
amplifier transistors.

The oscilloscope is the primary
troubleshooting instrument for color
trouble. To eliminate front end
problems as a cause, burst should be
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examined at the video detector, if IC
substitution has not remedied the
problem. Average color program
material will probably average about
.2V p -p at pin 2 of 10400 while color
difference outputs at pins 8-9-10
should be about 3V p -p. 3.58 MHz
input to pins 7 and 8 should be about
1.2V p -p to ground. Color gain is
controlled by a DC voltage from the
color controls on pin 6. The lower the
voltage the greater the gain. (Also see
Service Seminar this issue for color
adjustments.)

Sync
Sync separation as well as the
horizontal oscillator, horizontal APC
and vertical countdown circuitry are
contained in IC600 (Fig. 5).
Troubleshooting sync problems if
proper signals are present (a minimum
of 2.8V p -p composite video at pin 5,
and a 5V pulse somewhat integrated,
on pin 2), consists primarily of
replacing IC600.

Vertical sweep
The vertical sweep begins with a
countdown from twice the horizontal
frequency (31.5KHz) in IC600. The
output pulse of IC600 discharges a
Miller Sawtooth integration circuit
(refer to Fig. 5). Q601 and 0602 then
drive output transistors 0101 and
0102 which supply a sawtooth current
to the yoke. Except for convergence
and pincushion circuitry used in the
28M55 the vertical sections are
identical from chassis to chassis. For
troubleshooting sync, again use your
scope! Look for output from IC600; if
none substitute or look for about 2.8V
p -p video in on pin 5 and horizontal
sawtooth at pin 2. For no sweep,
observe waveforms and make a quick
voltage check at the emitter of Q101
or Q102 where about 50V indicates dc
conduction.

Horizontal sweep
A properly synchronized horizontal
square wave is produced at a
frequency of 31.5 KHz and divided by
2 within IC600. The 15.75 KHz square
wave output is fed to the horizontal
driver transistor which in turn drives
the horizontal output transistor. The
circuitry is all fairly conventional
including the horizontal output
transformer, yoke and H.V. tripler
(Fig. 6).

Horizontal sweep faults can produce
a variety of symptoms. If either the ac
line or B+ line fuses blow, first
remove the horizontal output transistor

Q100 to be sure the horizontal output
is at fault. If it is the cause of the
trouble it usually is a shorted transistor
Q100, an open damper or a shorted
H.V. tripler.

Brightness problems may be caused
by loading of the HV by the CRT
because of improper operating
voltages. Checking the HV with the
anode lead removed is a valuable
test. Note: CRT heater power is

derived from the horizontal output
transformer. Always substitute a 56
ohm 10w resistor for the heater, on
the socket mounted video output
board when removing it from the tube
for tests.

To quickly check for causes of low
high voltage look at the waveform at
the collector of the horizontal output
transistor. If should be about 850V p -p
continued on page 45
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WHAT'S BETTER
THAN SPEED READING?

SPEED LEARNING
LSPEED PLUS COMPREHENSION)

Speed Learning is replacing speed reading because it's easy to learn ... lasts a lifetime ... applies to
everything you read ... and is the only fully accredited course with the option of college credits.

Do you have too much to read and too
little time to read it? Do you mentally
pronounce each word as you read? Do
you frequently have to go back and re-
read words or whole paragraphs you just
finished reading? Do you have trouble
concentrating? Do you quickly forget
most of what you read?

If you answer "yes" to any of these
questions - then here at last is the prac-
tical help you've been waiting for.
Whether you read for business or plea-
sure, school or college, you will build excep-
tional skills from this major breakthrough
in effective reading, created by Dr. Russell
Stauffer at the University of Delaware.

Not just "speed reading" - but speed
reading -thinking -understanding -

remembering -and -learning
The new Speed Learning Program

shows you step -by -proven -step how to
increase your reading skill and speed, so
you understand more, remember more
and use more of everything you read.
The typical remark made by the 75,000
slow readers who completed the Speed
Learning Program was: "Why didn't
someone teach me this a long time ago?"
They were no longer held back by the
lack of skills and poor reading habits.
They could read almost as fast as they
could think.

What makes Speed Learning so successful?

The new Speed Learning Program does
not offer you a rehash of the usual eye -
exercises, timing devices, costly gadgets
you've probably heard about in connec-
tion with speed reading courses or even
tried and found ineffective.

In just a few spare minutes a day of
easy reading and exciting listening, you
discover an entirely new way to read and
think - a radical departure from any -

EARN PROFESSIONAL &
COLLEGE CREDITS

Speed Learning is approved for credit by the following
professional and educational institutions:

 Foundation for Accounting Education
20 CPE Credit Hours

 American Management Association
1.9 Continuing Education Units

 National Society of Public Accountants
20 Continuing Education Hours

 College Credit
3 credits from the National College of Business

Details and registration forms included with each
program.

OFFERED INTERNATIONALLY BY

 Institute of Electrical & Electronics Engineers

 American Chemical Society

 National Association of Life Underwriters

thing you have ever seen or heard about.
Research shows that reading is 95%
thinking and only 5% eye movement. Yet
most of today's speed reading programs
spend their time teaching you rapid eye
movement (5% of the problem) and ig-
nore the most important part (95%) think-
ing. In brief, Speed Learning gives you
what speed reading can't.

Imagine the new freedom you'll have
when you learn how to dash through all
types of reading material at least twice as
fast as you do now, and with greater
comprehension. Think of being able to
get on top of the avalanche of newspa-
pers, magazines and correspondence you
have to read . . . finishing a stimulating
book and retaining facts and details more
clearly and with greater accuracy than
ever before.

Listen -and -learn at your own pace
This is a practical, easy -to -learn pro-

gram that will work for you - no matter
how slow a reader you think you are
now. The Speed Learning Program is sci-
entifically planned to get you started
quickly . . . to help you in spare minutes
a day. It brings you a "teacher -on -
cassettes" who guides you, instructs, en-
courages you, explain-
ing material as you

r

GANDHI

read. Interesting items taken from Time
Magazine, Business Week, Wall Street
Journal, Family Circle, N.Y. Times and
many others, make the program
stimulating, easy and fun . . . and so
much more effective.

Executives, students, professional
people, men and women in all walks of
life from 15 to 70 have benefited from this
program. Speed Learning is a fully accred-
ited course . . . costing only 1/5 the price
of less effective speed reading classroom
courses. Now you can examine the same,
easy, practical and proven methods at
home . . . in spare time . . . without
risking a penny.

Examine Speed Learning
FREE for 10 days

You will be thrilled at how quickly this
program will begin to develop new
thinking and reading skills. After listen-
ing to just one cassette and reading the
preface you will quickly see how you can
achieve increases in both the speed at
which you read and in the amount you
understand and remember.

You must be delighted with what you
see or you pay nothing. Examine this
remarkable program for 10 days. If, at
the end of that time you are not con-
vinced that you would like to master
Speed Learning, simply return the pro-

gram and owe nothing.
See the coupon for low
price and convenient
credit terms.

Note: Many companies and gov-
ernment agencies have tuition
assistance plans for employees
providing full or partial payment
for college credit programs.

In most cases, the entire cost of
your Speed Learning Program
is Tax Deductible.

learn113 Gaither Drive, Mount Laurel, N.J. 08054
,NCORPORATED

HB.1-1-ET/D-379

Please send me the Speed Learning Program at S89.95 plus 53.00 for handling and insured delivery.
Please check the method of payment below:
0 Check or money order enclosed for items ordered. New Jersey -Residents add 5% sales tax.
 Please charge my credit card under the regular payment terms: 0 Bank Americard

Cl Master Charge Interbank No  American Express 0 Diners Club
Card No. Exp. Date

I understand that if after 10 days I am not delighted in every way, I may return the materials
and obtain a full refund with no questions asked.

Name

Address

City

x Signature
L

State Zip

If you don't already own
a cassette player, you
may order this Deluxe
Cassette Recorder for
only $49.95. (Includes
handling and delivery.)

Check here to order 

- Outside U.S.A. $99.95 + $3 surface mail - airmail extra - .1
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The VIZ WP -707 "Dual Supplyst" is a
versatile version of a bench -top power
supply ... and more. The unit, one ver-
sion of four "Supplyst" models currently
on the market, is actually two separate
0-25VDC supplies, plus two DC digital
voltmeters. When connected in series
(externally) they are capable of up to 50
volts of regulated DC at two amps.

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

VIZ's Dual
Supplyst

Two power supplies in one

By Richard W. Lay

Incidentally, the other members of the
"Supplyst" family are: The WP 705, 50 -
volt Supplyst, the WP 706 25 -volt unit,
and the WP 708 "Triple Supplyst," which
contains two 0-20VDC supplies plus a
fixed 5 -volt, four amp section.

However, the versatility of this particu-
lar VIZ unit is that each of the separate
supplies has its own three digit, seven
segment LED readout which is capable
of monitoring output volts in tenths of a
volt and amps in milliamps (i.e., there is
a floating decimal point).

Thus one of the attractive features of
the 707 is that it permits the operator the
luxury (at the flip of a front panel switch)
to monitor the loading effects on both the
voltage supplied and on the output cur-
rent. Because both of the units compris-
ing the Dual Supplysts are identical, we
will proceed with a description of only
one unit with the understanding that it is
exactly the same in operation and use as
its companion unit.

In addition to the three digit LED dis-
play, the front panel contains all of the
necessary controls for operation of the
unit, except in the case of possible rewir-
ing for use with 230VAC house current.

There are three front panel dials. One
controls the current limiting function
while the second and third control
coarse and fine voltage adjustments.
The coarse voltage is adjustable in five
increments: 0.-5, 5-10, 10-15, 15-20,
and 20-25. Using the fine voltage adjust

dial we were able to swing the actual
output on the various coarse ranges
(under no load conditions) from .2 to 5.9;
4.5 to 10.6; 9.8 to 15.9; from 15 to 21.1;
and from 20.6 to 26.7.

There are two front panel toggle
switches. One, located directly below
the digital display, permits the operator to
monitor either the power supply voltage
output or the current output by switching
between the "V" or "A" positions. A
lower toggle switch is for determining the
mode of operation of the unit and cuts in
one of two separate pairs of output/input
jacks. When the switch is thrown in one
direction the unit permits display of
either the output voltage or current sup-
ply (depending on the setting of the
upper toggle switch) and when in the
other direction it cuts into the circuit the
voltmeter input jacks. When used as a
voltmeter, the unit is capable of reading
and displaying DC voltages up to 99.9.

A separate and fifth output jack con-
nects the unit to external ground. A cur-
rent overload "reset" button comprises
the final front panel control.

As we mentioned before the Dual
Supplysts contain identical regulated
units. Thus with this
one is capable of monitoring the unit's
output current and voltage while at the
same time working in the circuit under
test with the second unit being used in
the digital voltmeter mode. Also, to con-
firm proper operation of either of the
units, or to monitor the voltage and cur-
rent supply simultaneously, one unit
may be connected as a voltmeter to the

Specifications
Output Voltage: 0-25V in five switched
ranges, continuously variable between
ranges; 0-2A
Output Current: 0-2A over entire voltage
range; full load.
Load Regulation: 0.075% max. (0.1%,
wp-706) over full operating range.
Line Regulation: 0.05% max. at full output
voltage and current from 108 VAC to 130
VAC
Ripple: 10mv peak to peak, maximum
Overshoot: No overshoot at turn -on, turn-off
or reset
Output Impedance: 1 ohm DC to 10KHz
Output vs. Temp: 0.01% per degree C
Load Protection: Current foldback &
automatic shut down
DC Voltmeter Input: 99.9V DC full scale, 0.1V
resolution
Input Impedance: 5 Megohms
Panel Meters: 3 digit .43" LED, resolution
0.1V and 0.02A, accuracy 1% ± 1 digit
Size (HWD): 4" x 15" x 91/2" 10cm x 38cm
x 24cm)
Weight: WP -707 15 lbs.
Power Requirement: 110/120 50/60Hz
220/240 50/60Hz
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output of the other while the first unit is
used to monitor the current output to the
load under test.

Another feature of the whole
Supplysts family is current limiting ability
of the units. By shorting the output leads
together and rotating the current adjust
dial (described previously), the operator
is able to adjust a desired maximum out-
put current on the digital display. Then, if
the circuit under test requires more cur-
rent than set for, the unit will automati-
cally shut itself off and a LED indicator
lamp in the digital display will light. Then
if desired, the current limiter may be
readjusted as desired, the "reset" button
pressed, and the unit again becomes
operable.

Each of the supplies in the dual unit is
completely separate and fully isolated
from the other and each contains four
integrated circuits (not counting the
readout displays) plus six transistors.
Two sets of test leads with dual banana
jack plugs are included in the Dual
Supplysts $299 suggested price. ETD

Perform a
death -defying

act.
Reduce it overweight .

Give Heart Fund
AfIleriCr, Heal ASS,C.1,0^

COLOR BRITE
WHEN THE PICTURE LOOKS GOOD

YOU LOOK GOOD.

When a color TV
picture fades, or when
the black -and -white is
erased by a cathode -to -
filament short, "save"
the tube by installing a
Perma Power Britener
... Boost, Isolation,
or Combination.

There's a Perma Power
Color Brite model for
just about every pic-
ture tube ever made.
You'll look very good
to your customer when
you and Color Brite ex-
tend picture tube life
for months.

Pick up a
supply from your
Perma Power
distributor!

PERMA POWER®
Electronics inc.
5615 W. Howard Avenue
Chicago, IL 60648
Telephone: (312) 647-9414

Circle No. 120 on Reader Inquiry Card

:4KPRECISION

New 15MHz portable
3" dual -trace scope

 2n/ div veittcal senslOsdy  Operates 011
117VAC, 234 VAC. I2VDC or optional

ter nal battery pack  Fully regulated high
and low voltage supplies

OSCILLOSCOPES

1472C -P
Dual -Trace 5" -15MHz
Triggered Sweep

loSEI.,,, line norm, do,olay so 6.0,
x6x1 square wave pulses  Dual trace display

110  sit
- -

Oil  4 -

1471B -P
111111111111111111111111=111 1403A -PDual -Trace 5" -10MHz 3" -5MHz Solid State

Dual -Trace 5"
-30MHzTriggered Sweep Oscilloscope

I5M612  35nSEC tp.  - . ,Puietoon Triggered Scope
1,0,, of high speed . , , ,e.r,ve.ght (weighs only

mina, urge 8 x 10crn recta', ci .o  Vertical sensitY 11 ,j
ler viewing.,... ...t panel Vectorscope 10m V diyiskon  New high In eght ness CRT t  21 position sweet,
oPe.." o s, r.P.vity .nn o,..  TTL and smoked 0.,71ret,cule

TV Test Equipment
Television Analyst Model 10778
 Cuts troubleshooting time in hall  Provides signal
substitution for the entire range of signals present
in any TV set. black -and -white or color  Horizontal an
vertical drive for solid state and tube type circuits
 Audio output  Built-in scanner for test -pattern
slides (supplied) or any 3 a 4" postwie transparancy
 High -voltage indication  8 VHF channels all
UHF channels 14-83

Digital IC Color
Generator/
Analyst

Model 1248
 Generates 9 patterns and logic functions
 Locale dead IF stages  Check operation of mixer.
RF and local oscillators  Check stages sequentially
 Locate color shills and internal ghosts from RF. mixer
IF or video stages. Plus all standard color generator uses
 Swdchable horizontal and vertical sync output

Solid State Sweep/Marker Generator
I cur instruments in one. sweep generator, marker

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

Solid -State RF Signal Generators CRT
100 kHz to 216 MHz in 5 bands Restorer Analyzers

,

, HT- s fastershielded step attenuators plus vanabie output level
control with calibrated meter provide widest range of outputs with fewer callbacks  Exclusive
sith known signal levels  Double shielding eliminates multiplex technique tests all three

'thous radiation even at outputs of 1 0V  Internal crystal guns of color CRT simultaneously
1,110, has accuracy of better than 0.1°° under actual operating conditions

Model E 200D even CRTs with common GI and G2

1474-P

Model
467

Before you buy, FoRDHAm T., ==.
check our prices...

VER

Call TOLL FREE Master
YOUR ONE STOP DISCOUNT CENTER

Charge. Bank Americard, Visa, C.O.D.'s accepted. SHIPPING HANDLING
INSURANCE N

(800) 645-9518 FREE Send for new 1978 catalog al over 3 000 Arms 164 pages of Res add WNW
lest egLoprnent CB loots runes components anti electronic supplies sales tax.
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BULLETIO
BOARD

The real world is analog; micro -
microprocessors respond only to prop-
erly prepared digital data. Methods must
be found to convert the analog output of
a transducer, a device that converts pres-
sure, temperature, position, etc., to a
proportional electrical signal, to some-
thing the microcomputer can process.
"Digital Interfacing with an Analog
World" by Joseph J. Carr explains the
whole process, from selecting the trans-
ducer, through analog signal process-
ing, to methods of converting the data to

digital form and then when necessary
into a form for real world control. Here is
over four hundred pages of information
on transducers, operational amplifiers,
analog to digital converters, digital to
analog converters, digital codes, multip-
lexing, data transmission and even au-
tomatic telephone dialing systems. It is
available (paper), for $8.95 from TAB
Books, Blue Ridge Summit, PA 17214.

A new 100 page coil, filter and com-
munications essentials catalog is
now available from J.W. Miller Division
of Bell Industries. Covered are RF coils,
chokes, filters and related communica-
tions components, a broad line of high-
pass, low-pass, audio and power line
filters and new additions including
SWR/power meters, an RF speech pro-

cessor and coaxial switches. Detailed
specifications and schematic diagrams
for all coils are given. Catalog 79 is free
from all J.W. Miller distributors or from:
Bell Industries, J.W. Miller Division,
19070 Reyes Ave., P.O. Box 5825,
Compton, CA 90224.

A new 16 -page short form catalog
from Vector Electronic Company de-
scribes a broad range of bread board,
prototype and production hardware.
Emphasis is given to microprocessor
boards, Plugboards'1"- and prepunched
boards, of which 120 are listed. The
catalog also covers terminals, cases,
kits and tools. It is available from Vector
distributors, or write Vector Electronic
Company, 12460 Gladstone Ave., Syl-
mar, CA 91342.

WINEGARD WORKS...



"Technician's Guide to Servicing
Two -Way Radio" by Daniel K. Neely.
This is a basic, fairly complete guide to
the two-way radio field. It covers the
setup of a service bench, necessary
specialized test equipment. in vehicle
checkout, repair of the various sections
of the two-way unit, accessories, remote
control systems and system installation.
The author stresses the importance of
the manufacturers' service manuals and
the value of service bay, in -vehicle re-
pair. The price is $14.95 and the book is
available from Parker Publishing Co.
Inc., Dept GC -501, Mail Order Sales,
West Nyack, NY 10994.

A completely new catalog of tools for
the electronic, electrical, maintenance,
construction and communication fields

has recently been issued by Klein Tools.
The 84 -page catalog covers pliers,
screwdrivers, knives, levels, wrenches,
saws, cable cutters and other tools and a
line of occupational safety equipment.
Catalog #122 is available free from
Klein Tools, Inc., 7200 McCormick Blvd.,
Chicago, IL 60645.

A new catalog of test equipment has
recently been issued by Triplett. It cov-
ers their line of V -O -Ms and accessories.
Included are descriptions of eight ver-
sions of the popular 630 series, several
versions of the hand -size 310 including
an FET model, several examples of the
extra rugged Model 60 series and new
digital V -O -M s, the Models 3300 and
3400 as well as clamp on ammeter ac-
cessories, test leads, and carrying

cases. It concludes with a comparison
chart of the complete line of Triplett
V -O -M's. Catalog 1978-A is available
free from Triplett distributors, or Triplett
Corporation, Bluffton, OH 45817.

Transistor -Transistor logic is the most
popular type of logic device today. The
5400/7400 family of TTL devices has
been around for about fifteen years now
so if you are not aware of it you should
be, so buy a book. "Transistor -
Transistor Logic" (2nd Edition) by
George Glynn will not only familiarize
you with TTL but will increase your gen-
eral digital knowledge as well. It covers
TTL as used for gates, inventers, flip-
flops, decoders, shift registers-all the
logic applications. Appendices list de-
vices available, numbering systems,

for an entire community.
Indian Springs, California, 85 miles from

San Francisco, is a great place to live, but
not for getting much television.

To help sell their 155 -home development,
the Jules Duc Construction Company
planned a community MATV system. Dave
Marsh, who had left a good telephone com-
pany job to go on his own as a TV antenna
installer, got the chance to bid on the job.
He got a set of blueprints of the site and
designed a Winegard CLA system. "Then:'
Marsh recalls, "I sent the plan to Winegard
where some improvements were made. I
priced it out, submitted the bid, and got
the job:'

To get TV signals from San Francisco,
a 70 -foot self-supporting tower was put on
the side of the highest hill in Indian Springs.
Because of the inaccessability of the loca-
tion and the time requirement, Marsh hired
a helicopter. The job that would've taken
six men three days to complete was done
by four men in two hours. Marsh installed
five Winegard antennas on the tower:
CH -2026 for channels 2, 4, and 5, CH -9055
for channel 81, CH -2008 for 8, CH -7082
for 11-36, and a CH -9055 for channel 46.
Other equipment used included: AC -0926
preamp; ME -26 tuned for channels 2, 4,
and 5; DX -0302, DX -0303, DX -0304,
DX -0305, DX -0306, DX -0308, DX -0309,
and DX -0311 strip amplifiers; Three
VC -4213's; CL -22 and CLA-121 line am-
plifiers; CT -1001, CT -1002, CT -1004 drop-

taps: AF -0500, IP-6, IP-12. IVB voltage
block and CL -2800 cable.

"As the homes would go up I'd pre -wire
them:' Marsh said. "I'd go in right after the
electrician and just before the drywaller.
Each house received three outlets: With-

Dave Marsh, owner of AA Antenna Systems in San Jose. California. shows off the Winegard MATV headend he
installed to service 155 homes in the Indian Springs housing development. Reception is reported to be excellent
although this is a very difficult signal area.

out the Winegard system only two stations,
channels 8 and 46, would've been available
to the homeowners. As a result of the sys-
tem each homeowner now receives chan-
nels 2, 4, 5, 8, 9, 11, 36, 46 and 81. Marsh
credits the assistance he received from his
Winegard distributor, and the Winegard
District Manager, in helping him establish

his business. "Everytime I had a problem
I'd call on Winegard and they spent the
time to get things straightened out:'
Marsh stated.

Winegard has products that work, and
the experienced personnel who work to
help dealers solve the toughest TV recep-
tion problems.

WINEGARD WORKS... Everywhere!

WINEGARD
The Winegard Company 3000 Kirkwood Street Burlington. Iowa 52601
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Nobody does it
better than \HZ

ISOTAPR Isolation Transformers

MINIMIZE
SHOCK

HAZARDS

Here's new safety for service technicians. Protec-
tion for test instruments. ISOTAP provides AC out-
put voltages isolated from AC power lines. You need
an ISOTAP for servicing any transformerless equip-
ment. Absolutely necessary for today's solid state
TVs and stereos. Essential for safe servicing in the
industrial plant, laboratory or technician training
school.

WP -25A
275 VA isolated,
500 VA direct. Out-
puts at 105, 115
and 130 V.
$49

WP -26A
400 VA isolated,
500 VA direct. Out-
puts at 105, 115
and 130 V.
$58

WP -27A ISOTAP II
400 VA isolated
only. Outputs 25 to
150 Vac in 5V
steps.
$68

NEW WP-2
orta8lsotap

$44.95

Compact, lightweight unit.
Ideal for TV servicing. Easily
carried for house calls. Has
two fused outlets: (1) Isolated,
150 VA continuous for solid
state TV; (2) Direct, 500 VA,
a convenient power source for
service instruments. Comes
with accessory cords to take
power from TV set back. No
need to hunt for wall outlet.
Weight 8 lb. Dimensions 33/4 x
33/8 x 53/8 in.
See your local VIZ distributor.

MizTest Equipment Group
335 E. Price St., Philadelphia, PA 19144

The VoltOhmyst company

system design guidelines and a glossary
of logic terms. Published by Howard W.
Sams and Co. Inc., the cost is $6.95
(paper) available from your Sams' dis-
tributor.

An Audio-visual cassette line catalog
has recently been published by The Pro-
fessional Products Department of
Sharp Electronics covering the firm's
line of cassette products designed for
educational and industrial use and
featuring the seven Sharp models cur-
rently in the line. A comparison chart lists
all of the specifications of each unit.
Copies of the catalog may be obtained
free from: Robert Garbutt, Sharp Elec-
tronics Corporation, 10 Keystone Place,
Paramus, N.J. 07652.

Heathkit catalog 843, Winter/1979 has
just been released. It covers the com-
plete line of Heathkit products including
a new 35 MHz oscilloscope, a new Wea-
ther Computer, a microprocessor -based
weather station, and the Heathkit con-
tinuing education series including new
programs on test equipment use. For
your free copy write the Heath Com-
pany, Benton Harbor, MI 49022.

A 16 -page catalog of Oscilloscopes
and accessories has recently been
published by Gould. Five oscilloscopes
from a 50 MHz dual trace model at
$1795, to a 10 MHz dual trace unit at
$595, are featured in detail. All are porta-
ble models, compact and light in weight.
A storage oscilloscope and accessories
such as carts, carrying cases, front
panel covers, viewing hoods and rack
mounting kits for the entire line are also
listed. Copies are available free from
Gould Inc., Instruments Division, 3631
Perkins Ave., Cleveland, OH 44114.

Literature and samples of a new de-
sign of nylon cable ties from Andfel
Corp. are now available. Meeting UL
and MIL specs they are said to reduce
cost by 20% or more over conventional
cable ties. Andfel Corp., 2350 Fulton St.,
Chicago, IL 60612.

A continuing series of "Supper
Seminars" is being conducted by The
Antenna Specialists Company. These
seminars presented to groups of from 25
to 100 include a one hour presentation of
state -of -the art antenna information and
an informal supper, permitting discus-
sion and exchange of ideas. These
meetings are conducted throughout the
country on a prescheduled basis. For
information on scheduling contact The
Antenna Specialists Co., Professional
Products Division, 12435 Euclid Ave.,
Cleveland, OH 44106. ETD
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DEALER'S
SHOWCASE

Automatic Telephone Dialer
Circle No. 151 on Reader Inquiry Card

An automatic dialer which can, repor-
tedly, call up to 32 numbers at the touch
of a button, has been introduced by
Webcor, a division of Leisurecraft Prod-
ucts, Ltd. The Dial-A-Tron can be acous-
tically coupled to the telephone eliminat-
ing the need for electrical connections,
and a built-in speaker allows anyone in
the room to hear incoming conversa-
tions. The unit can store up to a ten digit
number and so also can be used to store
social security numbers, birth dates and
similar data. The suggested retail price
is $150.

Ultra -Compact Scanner
Receiver
Circle No. 152 on Reader Inquiry Card

The "world's smallest scanner radio"
according to Electra is their "Bearcat
Thin Scan." Featuring an all metal case

and weighing 10 ounces, the manufac-
turer feels it will be particularly popular
with professionals and others using
scanners under demanding conditions.
The Thin Scan covers four channels and
receives both low band and high band
with a flexible "rubber ducky" antenna
supplied. Wire antennas can be used.

Wireless Microphone
Circle No. 153 on Reader Inquiry Card

Mura Corporation now offers a wireless
microphone system consisting of a 100
milliwatt transmitter and a matched re-
ceiver operating in the new 49MHz
walkie-talkie band. Both units are crystal
controlled and are powered by 9V trans-
istor batteries. The receiver output has a
quarter inch phone plug for connection
to a PA mike input and a VU meter to
monitor the transmitter.

PA Amplifiers
Circle No. 154 on Reader Inquiry Card

Three solid state public address amplifi-
ers are now being manufactured by
Perma Power Electronics, Inc. Model
S-302 is a mobile and marine amplifier
which plugs into the lighter socket of
most cars or can be wired into the vehi-
cle's electrical system. Reportedly it can
deliver 32 watts output at 5% thd into 8

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

ohms. The Model S-402 is an ac pow-
ered unit with background music capa-
bility and paging override. The manufac-
turer states it can power up to eight
speakers and operates from 12V dc for
emergency use. The S-702 is a portable
amplifier designed to operate, according
to Perma Power, for 200 hours on one
set of alkaline "D" cells. It delivers 35
watts nominal battery powered output.

Marine CB Antenna
Circle No. 155 on Reader Inquiry Card

Antenna Specialists now has available a
new marine CB antenna specifically de-
signed for small boats. It features a two
hole swivel ball mounting for sloping
deck or side mount and is of half -
wavelength design to eliminate the need
for a ground plane. The fiberglass whip

NEW! AN IN -CIRCUIT ELECTROLYTIC
CAPACITOR TESTER THAT REALLY WORKS!

The Creative Electronics ESR METER!

(Equivalent Series Resistance)

Checks capacitors from 1 to 10,000
MFD in -circuit , charged or not!

Tells you how close to failure the
capacitor is by measuring the dry-
ness of the electrolyte - the major
reason for electrolytic failures.

Plainly shows up intermittent opens
resulting from bad terminations.

Research shows that both problems
account for 99% of today's electro-
lytic failures. Both can be located
Instantly with our ESR Meter!

Increases the productivity & profit
of the typical service shop by 5%.
Patent pending. For free brochure,
just send name & address to:

Creative adramic3
ESR Brochure

1417 N. Selfridge
Clawson, Mich. 48017

Only

$88.00

postpaid

30 -day Satisfaction Guaranteed.

Circle No. 108 on Reader Inquiry Card
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is four feet in length, white in color and
comes complete with mounting
hardware and six feet of coaxial cable
with a PL -259 installed. The suggested
user price of the Model ASM-251 is
$29.95.

Record Cleaner
Circle No. 156 on Reader Inquiry Card

A battery operated record cleaner,
employing the "double clean" method,
has been introduced by Panasonic.
Designated the BH-651E, it uses the
"double clean" method which uses a

rotary brush to collect dust from the
record surface and deposit the particles
in a built-in dust box. According to Pana-
sonic, the rotary brush's thin bristles
(0.05mm) collect dust without bruising
the record surface or causing static
electricity-like the record, the brush is
made of PVC. The brush turns at 3000
RPM and is battery operated.

Cordless Telephone System
Circle No. 157 on Reader Inquiry Card

An average effective operating range of
1/3 mile is reported for Fracom/Rova-
fone's Model 2500/B cordless tele-
phone system. The hand held remote

weighs 28 ounces and features touch
pad pulse dialer, 16 digit memory of last
number dialed, automatic redialing, and
up to 40 hours of stand by time between
battery charges. The system includes
the base, remote, carrying case, 2 an-
tennas, Ni-Cad batteries, remote
charger, base power module and a
modular line cord, and is approved for
direct connection to a single phone line.
The suggested price is $649.95.

Ultrasonic Alarm
Circle No. 158 on Reader Inquiry Card

Master Lock now offers an ultrasonic
burglar alarm called Ultrason-II which
reportedly automatically adjusts to dis-
tinguish between random room distur-
bances and actual intrusion. It can signal
via existing house wiring by means of a
special FM -coded signal to optional
satellite repeaters located remotely. The
Ultrason-II has a 15 second delay to
allow the owner to enter and disarm it
without actuating the alarm, and outlets
for controlling auxiliary lights, sirens,
flashers or other devices.

Digi-Scale
Circle No. 159 on Reader Inquiry Card

Webcor Division of Leisurecraft Prod-
ucts has introduced a LED, Electronic
Digital Scale which can register weight
to one -tenth of a pound on a lightweight
digital readout unit which can be hand-
held or wall mounted. The Webcor
Digi-Scale, Model #100, has a retail
price of $49.95.

Swivel Base CB Antennas
Circle No. 160 on Reader Inquiry Card

A new line of CB antennas including
"Quick Swivel" models for mounting on
inclined surfaces is available from AVAI.
The 700 Series antennas include roof
mount models, the 710 trunk mount, the

730 magnet mount, the 740 mirror
mount, the 750 hatchback and the 760
hood mount models, all available with
the "Quick -Swivel" feature, 17 feet of
cable and a quick -disconnect PL -259
connector. Specifications include stain-
less steel whip and hardware, triple
chrome plated bases, factory installed
in -line connectors and SWR of 1.7/1 or
better over 40 channels.

Wall or Rack PA Amps
Circle No. 162 on Reader Inquiry Card

Bogen Division of Lear Siegler, Inc.,
has recently announced the TU Series
of public address amplifiers designed to
interface with telephone lines and for
wall or 19" rack mounting. The three
fully solid state models, with power rat-
ings of 35, 60, and 100 watts, have 600
ohm line input transformers, three input
channels, 25V, 70V, and 16 ohm out-
puts, individual input and master volume
controls, separate bass and treble con-
trols, front panel circuit breaker, output
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stage thermal circuit breaker and can
be powered from 120V 60Hz line or 48V
dc.
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Low -Cost Video Terminal function is operated for 20 to 40 seconds
Circle No. 163 on Reader Inquiry Card to clean. Suggested list price is $5.95.

A black and white 12 -inch video monitor
is offered by Micro Products Unlimited.
Specifications include: 12Mhz ± 3dB
video bandwidth, 75 ohm input inpe-
dance, minimum 650 line resolution in
central 80% of CRT, 550 lines beyond.
The list price is $139.00. Dealer inquiries
invited.

Record Care Products
Circle No. 164 on Reader Inquiry Card

The Cecil Watts line of record care prod-
ucts has been repackaged in a new uni-
torm gold and ebony design giving all the

Watts products a family identity for the
first time. Among the products in the
Cecil Watts line are the Dust Bugs; the
Preener, a self humidifying velvet pad
for manual groove cleaning and the
Manual Parastat a broom of nylon bris-
tles between two velvet pads. Cecil
Watts products are marketed in the US
exclusively by Empire Scientific.

Cassette Deck Head Cleaner
Circle No. 165 on Reader Inquiry Card

The Allsop 3 cassette deck cleaner si-
multaneously cleans the head, capstan
and pinch roller of a cassette deck. A
special solution is applied to the pads of
the Allsop 3 before it is inserted into the
player. Once inserted, the deck play

Handheld UHF FM Transceiver
Circle No. 166 on Reader Inquiry Card

The Radio Products Division of the E. F.
Johnson Company has announced the
addition of the FM548 to its economy
portable product line. The FM548 with 1,
2 or 4 channels in the 450-512MHz
range is reportedly available with two
power levels, 1.25 or 4.0 watts. It can be
used as a handheld, as a portable with a
separate push to talk microphone, or as
a compact base unit. Optional acces-
sories include: callguard tone squelch,
external speaker/microphone, ear-
phone, six unit battery charger, base
station consol/charger, leather carrying
case, mobile charger and stub antenna.
Made in the USA, it carries Johnson's
one year warranty on both parts and
labor. &TO

TUNER SERVICE
All overhauls guaranteed two full years.

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

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

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

B&K-PRECISION's

new
digital

probe
offers more
than logic

Model

DP -50
 Reveals pulse

presence to 50MHz
 Priced at only $50
 Multi -family, compatible

with TTL, DTL, RTL,
CMOS, MOS, and HiNIL

 Clearly displays in -circuit
logic activity

MI Memory mode to "freeze"
pulse display

II Pulse mode to "stretch"
short pulses

 2 megohm input impedance
 Typically detects pulses

to 10 nanoseconds
 Overload and reverse

polarity protected

The new B&K-PRECISION DP -50 50MHz
digital probe simplifies the trouble-
shooting and analysis of all digital cir-
cuits by clearly displaying in -circuit
logic activity and pulse presence.

This compact instrument includes
every important logic probe feature
and more. Three bright LED indicators
display pulse presence and high- and
low -logic states. Unlike ordinary logic
probes, the DP -50 digital probe will con-
tinue to indicate pulse presence to
50MHz.

Available for immediate delivery at
your local distributor.

PKPRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Illinois 60635  312/889-9087

In Canada Atlas Electronics. Ontario

Circle No. 126 on Reader Inquiry Card Circle No. 106 on Reader Inquiry Card
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NEW
PRODUCTS

Portable Insolation
Transformer
Circle No. 133 on Reader Inquiry Card

VIZ Mfg. Co. has just introduced a com-
pact, low weight isolation transformer
portable enough to be carried on service
calls. Called the Porta-lsotap it is rated
at 150VA continuous and weighs eight
pounds. It offers a non -isolated output
rated at 500VA for a light, soldering iron,
or test instruments, and comes with ac-
cessory cords that allow it to be plugged
into the interlock connection on the back
of the TV set.

Dual Triggering Oscilloscope
Circle No. 133 on Reader Inquiry Card

A 20MHz dual trace instrument with a
unique, reportedly exclusive, indepen-
dent dual triggering capability is the
latest addition to Ballantine Laborato-
ries line of general purpose oscillos-
copes. The model 1032A has ten trigger
modes including independent dual trig-
gering which permits simultaneously
viewing two asynchronous waveforms.

Intended for portable operation the
1032A has die-cast front and rear
frames for strength and rigidity and a
tight all aluminum case for RFI shielding.
The construction is modular for easy
maintenance; the circuit boards are re-
movable or replaceable in less than five
minutes and replacements are available
as pre -tested assemblies. Front
switches plug in without cables and all
replacement parts are off -the -shelf,
none are proprietary. Specifications in-
clude a 20MHz (3dB) passband, sen-
sitivity from 5mV/div to 20V/div and
sweep speeds from .5 sec/div to 1 µ

sec/div. A 2.5 to 1 sweep vernier is pro-
vided and a X10 magnifier function is
included. Display models include, chan-
nel 1 or 2 only, chopped or alternate dual
trace, channel 1 plus or minus channel 2
and X -Y. The price is $895.

Miniature Electric Drill
Circle No. 134 on Reader Inquiry Card

The 'so -Tip Electronic Technician is a
small lightweight electric drill of 1/8 in.

capacity from Wahl Clipper Corporation.
It is intended for circuit board revision,
solder removal, lead hole cleaning and

other such jobs. Its speed is approxi-
mately 9,000 RPM and it comes with a
collet chuck, 4 collets and #56 and #71
drills.

Precision DVM
Circle No. 135 on Reader Inquiry Card

A microprocessor based 51/2 digit mul-
timeter has recently been announced
by Keithley Instruments. The 191 is a
manual ranging bench instrument with
dc volts and ohms standard; an ac volts
plug in is optional. The measuring
ranges are from 200mV to 1000V full
scale ac and dc volts and to 20

megohms resistance with 1 µV and 1
milliohm sensitivity and 0.0005% resolu-
tion. Twenty-four hour accuracy at
22-24°C is reportedly as good as .004%
+ 1.5 digits on dc volts. Other features
are push button null which stores the
displayed reading in memory and dis-
plays subsequent readings as devia-
tions from it, and 2/4terminal ohms. Ac-
cessories available are ac volts option,
RF probe, 50 -ampere shunt, 200 am-
pere clamp -on current probe, 40 KV HV
probe, mounting kits, carrying cases and
test leads. The price of the 191 is $499,
the ac option is $175.

In -Circuit Capacitance Tester
Circle No. 136 on Reader Inquiry Card

An in -circuit electrolytic capacitor tester
has recently been announced by Crea-
tive Electronics. Called an ESR meter
because it measures the equivalent
series resistance of electrolytic capaci-
tors, it reportedly will locate dried out
electrolytics and intermittent opens in-

stantly and in circuit. The manufacturer
states that its field failure research dis-
covered these two problems account for
99% of today's field failures. The spe-
cially scaled meter also indicates poten-
tial failures by indicating relative electro-
lyte dryness. It is stated that the ESR
meter can increase productivity and
profits for the typical service shop by 5%.
It is priced at $79.50.

Low -Cost Multimeter
Circle No. 137 on Reader Inquiry Card

Soar has recently introduced a new low
cost analog multimeter which is stated to
be drop -proof, utilizing a U.S. made
taut -band meter movement which repor-
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tedly can absorb shocks to 50 G's. Smal
and light (11.6 oz.), the meter features a
95° mirrored scale and ranges from .5 to
1000V dc, 10 to 1000V ac, dc current to
250mA and ohms scale X1, X10, and X
100. The stated accuracy is -±3`)/0 dc and
±4% ac. The price is $30.00.

Digital Capacitance Box
Circle No. 139 on Reader Inquiry Card

A digitally switched capacitance sub-
stitution box with a range of 100pf to
99.9999 j.iF in 100pf steps has been in-

troduced by IET Labs, Inc. The Model
CS -300 C -box uses six thumb wheel
switches and 4% 100 volt capacitors in a
high impact plastic case. The price is
$99.95.

Portable Microfiche Reader
Circle No. 140 on Reader Inquiry Card

More and more service data is becoming
available on microfiche; Information
Technology, Inc., has just introduced a
new portable microfiche reader, The
Fichette which can deliver a crisp bright
image under normal office lights, accord-
ing to the manufacturer. It is suitable for
field use weighing 3 pounds and is 8 x
10 x 21/2 inches in size in its case, includ-
ing storage for 12 microfiche. The price
is $149.00. IT/I)

ADMIRAL
continued from page 32

in M47 series and 950V p -p in 10 and
28M55 chassis and have a base width
of about 12 microseconds. If it is too
wide the HV will be low but the picture
will be wide. If it is narrow the picture
will be narrow but the HV will be high.
If the pulse amplitude is low the HV
will be low and the picture will be
narrow. Abnormal pulse width is
caused by a problem in the
components that make up the output
resonant circuit; insufficient amplitude
is usually caused by low 145v B+ or
resistive loading of the output circuit
which may also cause the horizontal
output transformer to overheat.

Intermittent breakdown of the HV
tripler can cause overheating of the
horizontal output transformer.
Improper mounting of the horizontal
output transistor, failure to use proper
heat transfer compound, can cause
premature failure.

Power supplies
All chassis use a half wave +145v
supply for a basic B+ source. The
10M46 chassis uses a series regulator
in this supply. All chassis also use a
scan derived +24v supply and a 6.3v
RMS scan derived voltage for the
CRT heaters. This is a complex
waveform with about a 120v peak

value limited by zener diodes. The
10M55 also uses a scan derived +65v
supply for the vertical output
transistors and the 10/28M55 use a
scan derived +250v source for the
RGB output transistors. Loss of either
the +145v supply or the +24v supply
will result in a dead set. A sixty Hz
hum bar or raster distortion can occur
because of poor +145v filtering. (Ti)

REBUILDING TUBES
continued from page 19

Each tube is now "spot -knocked" with
voltages ranging from 45-to-70-KV and
"aged" for fifty minutes at voltages many
times higher than will be experienced in
actual use in a TV chassis (Figure 8).

The aging process
Aging equalizes the emission levels of
all three guns, and activates the total
surface of a cathode to peak emission
level. If a tube is not aged in the plant, it
will age in the set, requiring constant
adjustment of tracking. Cathode
currents are automatically measured
and recorded during the aging process.

Each tube is then checked again for
gas ratio and loaded in a test set where
is is subjected to a battery of tests and
measurements for high voltage stability;
G-2 cutoff; red, green, and blue purity;
convergence; screen blemishes, white

Complete Line of
Replacement Parts for

CB - STEREO - TV

Model UG175

Adapts PL -259
for use with
RGSSU Cable
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IMMEDIATE DELIVERY WITHIN 48 HOURS

Minimum order 510.00 Add 51.00 postage
Quantity discount prices Mfgr. inquiries Welcome

Ask For Our Complete Price List

FUJI - SVEA ENTERPRISE
a Division of Fuji-Svea Incorporated

P.O. Box 40325 Cincinnati, Ohio 45240

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

Hours Mon -Fri 10-7. Sat 11-5
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Let the Real Estate Investing Letter show you

HOW TO MAKE THE MOST OF YOUR
REAL ESTATE INVESTMENTS
with this special no -risk introductory offer.
In times like these, it's important to get the
best advice you can. That's why you should
be getting the Real Estate Investing Letter
-the nation's largest paid -circulation real
estate investment publication.
Every monthly issue gives you 10 fast -read-
ing pages of information, interpretation
and analysis. You get sound, up-to-date
and USABLE advice . . . the kind you
need to protect your assets and build
your holdings.

The Real Estate Investing Letter.
It's like sitting down with experts.
As a subscriber to the Real Estate Investing
Letter, you'll join thousands of investors,
managers, brokers, and builders. You'll
read articles by leading authorities covering
all areas of the real estate investing field,
from investment planning, strategies and
analysis to financing, insurance, and taxes
. . . from mortgages and legal matters to
landlord/tenant affairs.
The subjects of some recent feature articles
indicate how useful the REI Letter can be
to you. Consider these!
 New Alternatives to Conventional

Mortgages
 Maxi -Money with Mini -Shopping

Centers
 Auditing Your Investment Performance
 How to Buy Raw Land
 Tenant Screening: Recognizing Danger

Signals
 3 Ways to Appraise a Property
 Reducing Your Largest Operating

Expense: Property Taxes
 Keeping Your Equity Lean: When To

Refinance
 Single Family Homes: The Advantages

of Buying to Rent
 Advantages of Rehabilitating Apart-

ments for Low -Income Tenants
But feature articles aren't all. You'll benefit
from the REI Letter's regular columns and
departments as well. "Update" alerts you
to fast -breaking news and trends. "Mis-
takes to Avoid" helps you steer clear of
costly errors. "Readers' Forum" answers
your toughest questions. And "In Brief"
gives you two full pages of mini -reports
that have a bearing on the profitability of
your holdings.

MONEY -BACK GUARANTEE. If
you're not completely satisfied with
the Real Estate Investing Letter after
reading your first three issues, let us
know and we'll send you an immedi-
ate, full refund-no questions asked.
The issues and "15 Outstanding Strate-
gies" are yours to keep in any case.

And all articles are briefed for quick
comprehension.
With coverage like this, it's no wonder the
Real Estate Investing Letter has become so
well respected.
What it says to subscribers is only one rea-
son. How it presents information is signifi-
cant, too. The REI Letter is written in
clear, concise language . . . and to avoid
possible confusion, technical terms are
defined, common abbreviations are
explained, and helpful graphs and charts
are liberally used.

Meet the people who put it together
for you:
The REI Letter is published by United
Media International, a subsidiary of the
publishing company Harcourt Brace
Jovanovich, Inc.
Our editors know real estate first hand-
and communicate their knowledge in the
clearest, most concise way possible.
John T. Reed, Editor. Apartment building
owner with years of experience in real estate
brokerage and property management. Fre-
quent guest speaker at apartment owners
associations. Author of Apartment
Investing Check Lists.
Thomas O'Dea, Senior Contributing Edi-
tor. Manager of property acquisitions and
operations for the General Investment
Development Company. Vice President of
Oxford Development Corporation.
Giles Kemp, Executive Editor. Harvard
MBA. Professional writer and editor for
publications including Business Monthly
and Money Management Digest.

r

Subscribe now and receive this
valuable free report.

Subscribe to the Real Estate Investing
Letter now, and you'll receive a free
26 -page report entitled "15 Outstanding
Real Estate Investment Strategies
for Today."
"15 Outstanding Real Estate Investment
Strategies for Today" covers such areas as
investing in office buildings . . . inflation
. . . vacation homes . . . mini -warehouses
. . . second mortgages . . . buying property
in default . . . and duplexes.
This report is yours free with your
subscription.
A one-year subscription to the REI
Letter-that's 12 monthly issues-is just
$35. And the subscription price is fully tax
deductible if you use the Letter for
business or investment purposes.
Clip and mail the coupon today!

I WANT TO GET
MORE FROM MY
REAL ESTATE
INVESTMENTS

 Please enter my one-year (12 issues) subscription to
the Real Estate Investing Letter for $35. And rush me
"15 Outstanding Real Estate Investment Strategies for
Today" as my free bonus.
 I prefer a short-term trial subscription. Send me the
next three issues for $10-payment enclosed. (I under-

stand that this short-term offer does not entitle me to receive the bonus-and that I
must enclose payment to take advantage of this trial.)

Name

Street

City State ZIP

 Enclosed is my check or money order.  Please bill me.
Charge my  Master Charge  American Express  BankAmericard/VISA

Account Number Fxpiration Date

Signature

Real Estate Investing Letter, 306 Dartmouth Street, Boston, MA 02116 H91601.1L
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field uniformity; anode leakage; G-3
leakage; G-2 RGB leakage; G-1, RGB
leakage; heater -cathode leakage; zero
bias emission and focus resolution.

It takes two pounds of resin to properly
bond a 25 inch tube. The tube then
"cures" for 80 minutes, during which the
resin hardens. However, we find that
some tube rebuilders economize on this
operation. They either just tape the
faceplate into position with no resin at all
or inject resin only into the corners. Such
shortcuts make the faceplate merely
cosmetic, and provide no implosion
protection at all.

Implosion protection
The rimband system, which is becoming
more prevalent, employs a two piece
metal frame that encloses the perimeter
of the tube face. The frame is cemented
to the tube with a continuous coating of
epoxy, and then banded by a high
strength metal strap, tightened to 2,000
pounds pressure per square inch. A
combination of the compression and the
bonded frame provide the implosion
protection. Examination of duds
entering our plant reveals that many
rimband types have been rebuilt without
epoxy, and without steel bands of
sufficient tension. Again, implosion
protection is sacrificed in the interests of
economy . . . at the expense of the
dealer's and consumer's safety.

It is also important to note that some
rebuilders may not remove their
rimbands or bonded faceplates and
therefore, can not heat the tube
sufficiently during later stages of
manufacture, particularly when the
tubes are again put under vacuum. This
process not only makes the tube
dangerous to handle but also makes for
a very short life reliability.

After the tubes have received the
proper implosion protection system it is
then sprayed with an external coating of
dag, and dried in an infrared oven. (The
internal coating, covering the tube from
gun anode to screen, maintains equal
voltage so that there is no electrostatic
field to deflect beams from desired
paths. The external coating, when
grounded, provides a built in capacitor,
with internal coating, for the anode
circuit). An anti -corona spray is applied
around the anode button. This is a high
resistance, high moisture absorbing
paint, that helps prevent anode leakage
to the external coating.

Lot samples of each day's production
are selected for various quality checks,
including physical appearance, low
voltage performance on commercial
tube checkers, high voltage

characteristics, and X-ray emission.
After still another round of 100%

electrical and visual inspection
(including rise time emission, gas ratio,
gun inspection, tube face and resin
quality) all tubes are bulk packaged and
taken on a 70 mile road test at highway
speeds over roads of varying quality.
Each individual tube is again checked
and tested for gas ratio, leakage (all
grids), screen appearance, G-2 cut off
and peak cathode emmission RGD.
These final tests take place after the
completed tube has been held in
inventory for at least three days, enough
time to detect any slow gas leaks that
can affect tube emission and life.

It has taken a total of 171/2 hours to
make the tube!

Major brand tube remanufacturers
require their tubes to exceed new tube
quality standards. For example, the
"Opti-Vue" tube allows only .020 inch
(twenty -thousandths of an inch) blemish
on the screen where the prevailing new
tube allowance is as large as .050
inch. Many rebuilders can not afford
the equipment required to make
measurements of this kind. But, the
tubes of major brands follow UL's safety
test requirements. ETD

COAXIAL
continued from 22
mechanically and electrically reliable
joint that can be separated and
reconnected hundreds of times if
necessary. Separation may be
necessary when troubleshooting the
system or adding equipment such as
splitters, pads or line amplifiers.

Next time you make a trip to your
distributor, ask him to show you the
advantages of coaxial cable over
twinlead; and have him explain how it
can actually increase your profits. ETD

CONSUMER SHOW
continued from 27
given this brief profile of the "typical"
large screen projection television
purchaser:

-Current owners are in the upper 2
percent income bracket:

-They average 26 hours of TV
watching per week, which approaches
almost twice the national average;

-Most are males who like watching
sports first and movies second;

-And, as noted, 13 percent of them
made structural design changes in
their homes just to fit these units in.

How much of a market there really
is for this type of plaything is certainly
a question for debate. As for ET/D,
we'll just wait and see. ET/D

CHECK 013R LOW PRICES!
Original Japanese Transistors

FET, IC, Diodes

(See Partial List Below)

Ask About Our
Quantity Discounts

254 102
254 234
264 473
254 484
254 495
254 497
234 509
254 561
254 562
264 5644
264 634
254 643
254 673
264 676
254 662
254 683
254 664
254 695
254 6994
2SA 706
264 719
254 720
254 733
264 747
264 1111
254 .1

30
59
59

1.95
.40

1 30
.40

AO

AO

30

50
45

.45

.45
1.00

AO

45
.59
.70

1.10
40

4.90
90
30

2S8
2.1 22
2513

258 75
255 175
2513 186
258 324
258 337
256 405
2513 407
.13 434
2513 435
2511 .3
256 473
256 474
256 492
258 507
256 5260
268 595
258 596

30
45

30
.40

90

40
1.00
1.00
1.20
1.20

A0
.90
90

1.00
90

1.50
1.50

2SC

2SC 291
2SC 372
2SC 373
25C 380
2SC 394
25C 458
2SC 495
2SC 509
2SC 515A
2SC 517
2SC 535
2SC 6344
2SC 696
25C 710
2SC 711
25C 730
2SC 732
25C 735
25C /56
25C 7564
25C 7111

2SC 764
25C 799
2SC 121
2SC 1139
25C 867
25C (1674
2SC 867
2SC 930
2SC 945
2SC MO
2SC 959
2SC 1000131.

40
.30
30

30

30
60
45

1.00
300

45
1.30

30
.30

3..
.30
20

2.00
2.00
2.40

2.50
30

3.70
370
2.50
30
30
70

1.30
45

25C 1014
25C 1016
2SC 1030C
25C 1061
25C 1079
2SC 1096
2SC 1096
2SC 1111
2SC 1124
25C 11728
2SC 1173
25C 1229
2SC 12264
ISC 1239
25C 1306
2SC 1307
25C 1316
2SC 1383
25C 1344
25C 1419
25C 1675
2SC 1171
2SC 1729
2SC 1730
25C 1760
2SC 1816
25C 1956
2SC 1908
25C 1909
2SC 1945
25C 1957
2SC 1970
25C 1926
2SC 2029
25C 2029
2SC 2076
2SC 2091
25C 2092
25C 2166

70

41

240
.90

3 90
.60
.70

280
1.00

3.
60
60

2.90
1.60
2.40

AO

.45
sa
30

1.40
90
59
90

1 95
.70

.40

225
5.410

AO

280
6.60

70
2.00

70

1.20
225
1.90

2SC
2513 72
2SD 234
2513 235
250 261
250 287
250 313
250 315
250 325
250 427
2513 525
2513 526

2513 19131.

25K 23
2513 30
2SK 33
250 55
359 227
350 39
313K 40

356 41

3513 45
356 46
35K 42

AN 2140
AN 239
AN 247
AN 274
AN 312
AN 315
BA 5114
BA 521
NA 1151
MA 1156
NA 1306W
HA 1322
MA 1339

10

so

so

45
290

$0

o
so
so

225
1.20

60

60

90

80

1.80

120
120
ITO
1.41
lee
1.41

1.30

90
300
1.95
3.40
2.25
225
2..
1.95
2.00
2.50
3.00
3.00

114 13394
NA 1366
NA 1366W
HA 1366WR
LA 40311/
LA 4032P
LA 4400
LA .001
LA 4420
1951513L
STK 011
STK 013
STK 015
STK 435
TA 704519
TA 7060P
TA 70619
TA 7062P
TA 7089P
T 72029
TA 1203P
TA 7204P
TA 1205P
TA 73109
TBA 91056
TC 5080P
TC 5001P
TC 50629
UXIC 002
UNIC 004
UH1C 005
UPC 200
UPC 563
UPC 52502
UPC 5/6
UPC 592112
UPC 1001
UPC 10080
UPC 1020N
UPC 1025N
UPC 1154
UPC 1155
UPC 1156
UPC 14305
UPD 161
UPD 657
UPD 656
PLL 014
PLL 024
PLL 03A

3.
2.90
290
290
2.25
2.25
2.40

2.50
2.50
250
440
eee
490
560
2.50

90

1.20
140
250
2.90
210
250
2.00
1.60
240
5.60
3.40
3.90
4.90
490
410
2410

2.40
141
2.40

90
2.40
4.90
240
2..
ISO
250
240
340
9.50
950
7.00
460
5.90

0.
DIODES

IS 84
IS 332
IS 953
IS 1007
IS 1209
IS 121/
IS 1555
IS 1541
IS 11915
IS 2076
IS 2093
15 2473
154 34
IN 60
100 1
100 10
0068

60

45

20
45

45
.45
25

.25

.20
25
45
20
15

15

41
41

WZ 071
WZ 075
WZ 090
WZ 120
WZ 192

25
25
25
25

MI SC

SG 613
79105
MPS U31

595
1.10
190

IMMEDIATE SHIPMENT WITHIN 48 HOURS
Minimum order S5.00 Add 51.00 postage
Quantity discount prices - Mfg. inquiries Welcome

Ask For Our Complete Price List

FUJI - SVEA ENTERPRISE
a Division of Fuji-Svea Incorporated

P.O. Box 40325 Cincinnati, Ohio 45240

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

Hours. Mon. -Fri. 10-7; Sat. 11-5
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CuusinED
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

REPLACEMENT COLOR YOKES -
DEALERS 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

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

From - Antennas Unlimited"
ONLY $6.00 buys Antul' parts

All - $6.00 - Postpaid - 30 Day Guarantee
1 - 2 way 82 ch. 76 OHM coupler - indoor
1 - 2 way 82 ch. 300 OHM coupler - low loss
1 - 10 DB coax antennuator pad - inline

Send $6.00 to: Antennas Unlimited'
P.O. Box 30142  Chicago, IL 60630
(USA only)

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

Complete color, b/w picture tubes rebuilding
equipment. Never used. Phone (212) 387-2744,
Brooklyn, NY 11211. #FLOE308506302. 4f79

DOES Xc = Ifirc OR IS IT EQUAL TO 2rtfc?
It's easy to forget after leaving school. Each of
us have a special place to find this information
but for most technicians time means dollars.
Solve this problem and others with TECHNI-
CAL REFERENCE CARDS: Wallet size
easy -to -read plastic cards that save many
footsteps. Ohms Law to Digital Truth Tables.
Send $5.50 per set to: BILabs, P. 0. Box
32941, Oklahoma City, OK 73123. 3/79

Complete Radio Retailing ET/D magazines
September 1953 to 1976 and TEKFAX circuit
diagrams only September 1952 (beginning)
to August 1953. All $95 plus 130 pounds
freight. 512-733-8978. Jordan, 2334 W. Mul-
berry, San Antonio, Texas 78201.

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

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

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-ET3,
Paradise, CA 95969

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

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

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

2. Start with (month) issue (Copy must be in by 1st of month preceding)
3. Amount enclosed: $

PAYMENT MUST ACCOMPANY ORDER. WE'LL BILL RATED FIRMS

NAME COMPANY

STREET

CITY STATE ZIP

MAIL AD COPY TO: DAWN ANDERSON, ELECTRONIC TECHNICIAN/DEALER, 1 EAST FIRST
STREET, DULUTH, MN. 55802.
RATES: 40 cents per word(minimum charge, $10). Bold face words or words in all capital letters
charged at 50 cents per word. Boxed or display ads charged at $50 per column inch (one inch

I minimum). For ads using blind box number, add $5 to total cost of ad.
_J
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Supplement your TEKFAX file with early
Sams' Photofacts, Supreme Publications,
Rider's manuals. Bargain list of available ma-
terial free. Beitman, Box 46, Highlan Park,
Illinois 60035. 3/79

OSCILLOSCOPES Dual Trace 22MHZ
Triggered Scopes Calibrated, guaranteed
$350.00. Send for catalog. A -OK ELEC-
TRONICS, 1445 N. W. 9th Street, Home-
stead, Fla. 33030 (305) 247-6349. 4/79

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

Write for free catalog. One year uncondi-
tional guarantee. Phyltron Electronics, 487
Springfield Ave., Summit, NJ 07901. TF

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

TV AND RADIO TUBES 364/ EA!! Send for
free color parts catalog. Your order free if not
shipped in 24 hours. Cornell Electronics
4215-17 University San Diego California
92105 TF

Do you want to make more profit servicing
televisions in 1979? We will show you how to
increase your profit by Forty Percent. Send
$20.00 cash, check, or money order to Elec-
tronics Profit, 4803 Gen. Scott, Bossier City,
La. 71112. 4/79

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

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

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. 4/79

Loudspeakers. Auto. Stereo. Replace-
ment. Free Catalog. Squires. Maxatawny
PA 19538 4/79

For Sale: Sencore super mack automatic
CRT tester and restorer. Like new. Sencore
lifetime guarantee. $250.00 Flinker's Enter-
prises, 2317 E. 8th St., Davis, CA 95616

WANTED

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

Live in the Valley of the Sun! We need an
extremely competent, honest "dogcatcher"
TV technician. Best paycheck in Phoenix.
Amtech, P. 0. Box 11414, Phoenix, AZ
85061.

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

BUSINESS OPPORTUNITIES

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

TV sales and service business established 23
years. Building available. 109 W. Center
Street, Bellevue, Ohio 44811. 3/79

WORK AND PLAY ON CAPE COD. Estab-
lished RCA sales and service business for
sale. Fully equipped shop. Excellent growth
potential. Good reputation. Write: P. 0. BOX
533, East Dennis, Mass. 02641. 4/79

WANTED. SCHEMATIC or VOLTAGE TRI-
PLER FOR MUNTZ, TMA. MODEL 8100-3
has 18VBHP2 picture tube. Also buy non-
working trade in TVs. MD, PA, NJ, NY.
Charles Kirby, Box 176, Route 3, Chester-
town, MD 21620. 3/79

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-ET3, Paradise, CA 95969

J.H. Miller. International Marketing & Sales Manager, BRK Electronics, Division of Pittway Corporation, Aurora, ill.

ritpri A Public Service ofA a This Magazine
e3u7c The Advertising Council

reason J.H. Miller
started exporting BRK's
smoke detectors was
a world full of dollar sales.

Another was the advice
he got from us.

Can we help you, too?

Write:
Secretary of Commerce, U.S. Dept. of Commerce
Industry and Trade Administration, BED 19
Washington, D.C. 20230

ETID - March 1979 / 47



Everything
for the

service pro

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

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

Circle No. 111 on Reader Inquiry Card

9 reasons why
the real pros
prefer Endeco
desoldering
irons

1. Operates at 120v,
40w. Idles at 20w
for longer tip life

3. Cool,
unbreakable
polycarbonate
handle

4. Exclusive
bracket
insures
alignment,
prevents
damage

2. Flexible,
burn resistant
Neoprene
cord set

MODEL
510

6. Stainless
steel

construction

8. Eight tip sizes.
Comes with
.063 I.D.

9. Converts to soldering iron
with 1/4" shank type tip

See your distributor or write . . .

5. Safety light
in handle
tells when
it's on

7. Temperature
control.
Low, high
or off.

Enterprise Development Corp.
5127 E. 65th St  Indianapolis IN ln,'Pr

PHONE 13171 251 12

READER SERVICE INDEX
ADVERTISER'S INDEX

106 B & K Precision/Dynascan 41

107 Cooper Group, The 7

108 Creative Electronics 39

109 Devco 29

110 Dictaphone Corp. 26

111 Eico Electronic Instruments Co. 48

112 Electronic Book Club 23

113 Enterprise Development Corp. 48

114 John Fluke Mfg. 27

115 Fordham Radio Supply Co., Inc. 35

Fuji-Svea 43,45

General Electric/TV Business
Div. Coy. 3

General Electric/Tube Div. 20

GTE Sylvania, EGC Consumer
Renewal 3

Learn Inc. 33

118 Modular Electronics Services, Ltd. 14

119 New -Tone Electronics 10

120 Perma-Power Co. 35

102 PTS Electronics, Inc. Coy 2, 1

Real Estate Investing 44

121 Sentry 14

122 Simpson Electric Co. 13

123 Sprague Products 5

124 Thordarson Meissner 9

125 Texas Tuner Service 39

126 Texas Tuner Service 41

104 Triplett Corp. (for info) Coy 4

105 Triplett Corp. (for demo) Coy 4

Viz Manufacturing Co. 38

129 Ungar, Div. of Eldon Ind. 8

130 Winegard Co. 36-37

131 Zenith Radio Corp. 15

This index is furnished for the readers' convenience.

However, the publisher can not guarantee its accuracy

due to circumstances beyond our control.

THE
AMERICAN

LEGION
PREPARES

OUR
YOUTH

FOR
TOMORROW

The American Legion
sponsors physical fitness

activities like Legion
Baseball, Scouting, the
Special Olympics, and

many other children and
youth programs which help

make growing up a little
easier and happier.

60 YEARS OF SERVICE

Circle No. 113 on Reader Inquiry Card
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General Electric has the magic
number. Atoll -free hotline con-
necting you directly with the GE
Parts Center in most all areas. And
the simple key to using it is charg-
ing your order to VISA, Master
Charge or an approved GE Open
Credit Account.

That's one way we're making
your business easier. But it's not
the only way. We're continuing to
increase stocks throughout our
national computer-linked parts
distribution system. And striving
to fill orders fasterthan ever before.

To make GE Performance Tele-
vision even easier to service, we're
packing a new Mini Manual into
the back of every color set. It gives

you the right schematic diagram,
parts list, symptom repair infor-
mation and safety features for the
set you're working on.Which
makes your job a lot easier.

For our list of toll -free numbers
and everything you need to order
GETV parts fast fill out and send in
the coupon below. It's our business
to make your business easier.

"DUTCH" MEYER
GENERAL ELECTRIC TELEVISION
ONE COLLEGE BOULEVARD
PORTSMOUTH, VIRGINIA 23705

Please send the following:
 Brochure covering GE toll -free ordering numbers.
 Listing of Parts Distributors.
 Master Charge and VISA information.
 GE Open Credit Account information.

ETD 79

Name

Service Company

Address

City State Zip

GENERAL ELECTRIC
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Seventy VOM ranges are available at the flick of a
single switch on the versatile Model 630 -NA and 62
ranges on Model 630 -NS. And, the 11/2 % DC accuracy
rating makes them adaptable for exacting electronic/
electrical testing in the lab or shop. Ruggedly built
and field -proven for communications, utility, indus-
trial and general service work, the 630 -NA offers
20,000 ohms per volt sensitivity and the 630 -NS fea-
tures 200,000 ohms per volt sensitivity.
MODEL 630 -NA only $139.
1. 70 range VOM with single range switch and DC

polarity reversing switch.
2. Accuracy 11/2% DC and 3% AC; mirrored scale.
3. Diode overload -protected suspension movement

with temperature compensation.
MODEL 630 -NS only $172.
1. V -O -M with 200,000 Ohms per volt DC and 20,000

Ohms per volt AC; accuracy 11/2 % DC, 31/2 % AC.
2. 5 p,A suspension movement with diode overload

protect on; mirrored scale.
3. 62 ranges with single range switch and DC

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

Triplett performance... a tough act to follow

...Circle No. 104 for information
...Circle No. 105 for demonstration 111TTRIPLETT


