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An up front discussion
on tuner repair and

modaule rebuilding.

TV service technician dealers
are in business to earn a profit,
providing customers with
timely, professional work. To
maximize profits and still pro-
vide quality work, it makes
sense to take advantage of
outside independent help. Our
tuner repair and module re-
building services can add new
dimension to your shop's
profits. Consider the advan-
tages PTS offers.

1. One stop shopping. Our
tuner repair service includes

all makes and models includ-
ing foreign—color, black and
white, tube, transistor or
varactor. We repair them all.
Our module rebuilding ser-
vices include all leading
brands.

2. Repair . . . our first
business and our major
business. Our service business
isn't an after thought to manu-
facturing. We stay on top of
the latest design develop-
ments in all brands—not just
one or two.

3. Same day service. Your
reputation is as much time as
it is quality. Same day service
isn't a gimmick with us, it's a
promise we strive to keep.

4. Module Exchange. Not
only do we rebuild modules.
We also exchange and buy
duds.* You can turn dud
modules into needed cash.

5. One year warranty. We're
so confident of the profes-
sional quality of our work, we
provide a one year limited
warranty to back it up.

6. Protective packages.
Tuners and modules are
shipped to you in protective
packaging, eliminating risk of
damage.

7. Replacement parts. All
tuner and module services
utilize original or superior
parts. Parts are constantly
updated to improve module
and tuner performance and
reliability.

8. Servicenters. There are
PTS company owned servi-
centers in every metropolitan
area of the U.S. Each is fully
equipped and professionally
staffed to serve you.

* Acceptable brands are Admiral, GE, Magnavox.
Montgomery Ward. Philco. Quasar, RCA, Sylvania,
Seors/Warwick, Wells Gordner and Zenith.
PTS reserves the right to reject any or all modules
presented for dud value including ceramic encap-
sulated. broken or cannibalized modules.
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PTS

SERVICENTER
GUIDE

MIOWEST
Home Office
BLOOMINGTON, IN 47401
5233 S. Hwy. 37, P.0. 272
812-824-93N
CLEVELAND, OH 44134
5682 State Road
216-545-4480
KANSAS CITY, KS 66106

NORTHEAST

SPRINGFIELD, MA 01103
191 Chestnut, P.O. 3189
413:734.2737
PHILADELPHIA
Upper Dorby, PA 19082
174244 S1are Rd.. P.O. 207
215.352.6609
PITTSBURGH, PA 15202

31194 Merriom Lane, P.O. 6149 257 Riverview Ave. W. P.O. 4130

913.831-1222
MINNEAPOLIS, MN 55408
B15-W. Laxe St., P.O. 8458

612.824:2333

ST. LOUIS. MO 83130
8456 Poge Bivd.. P.O. 24256
314.4281299
DETROIT. Mi 48235
13707 W. 8-Mile Rd

313-862:1783
GRAND RAPIDS, MI 49501

1134 Wolker Northwest

412-761-7648
E. PATERSON, NJ 07407
158 Market St., P.O. 421
201.791-6380
BUFFALO. NY 14212
993 Sycomore St.. P.O. 1241
716-891.4935
BOSTON
Arlington, MA 02174
1167 Massachusetts Ave., P.O. 371
617-648.7110
SYRACUSE. NY 13204

I JUSTRY
REPORT

AM Stereo Report
Goes to FCC

A special study on three competing AM
band stereophonic broadcast systems
has been handed over to the Federal
Communications Commission for
evaluation.

The NAMSRC (National AM
Stereophonic Radio Committee) report
indicates the three systems tested are
capable of transmitting and receiving

stereo sound “with fidelity nearly com- -

parable to FM stereo.” Additionally, the
report indicates, the systems are “ba-
sically” compatible with existing radio
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PTS ELECTRONICS, INC.

U.S, thus excluding these manufactur-
ers from the import quota restrictions.
Toshiba thus joins Mitsubishi (MGA) in
announcing plans to seek U.S. produc-
tion facilities.

Toshiba said it sold 500,000 color
television sets in the U.S. in 1976 but
expects its 1977 output to be about half
that figure.

NATESA Sets 1978

Convention Date : =
The National Associatic’n of Taievio. -
and Electronic Servic S 0i Americ.
(NATESA) has set i'fS 1978 nationai
convention Aug. 24 t¥irough the 27th.

According to Frank - Moch, executive
director, this year's n '€étings and social
events will be held a t Chateau Louise in
Dundee, ., a resor 1 facility located 20
minutes from Chica/30's O'Hare Interna-
tional Airport.

A special golf tournement will get
things rolling a:'d will be followed by
business and chnical oriented simi-
nars plus ma= ther social events. €7D

A\
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On the cover:

Two versions of the different
home video cassette recorders
now on the market—Sylvania‘s
VTR, which uses the Matsushita
format, and Zenith's VTR, which
uses the Sony format. (See
Home Video Recorder, pg. 14)
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now 3-strong

celite family of attaché

tool
Bl cases

And here’s the newest
addition ... Model TC-150/ST...
containing an intermediate assortment of
tools for the technician, serviceman, or
field engineer. It contains 52 items in all,
including 24 famous Xcelite ‘Series 99"
interchangeable-blade tools, a broad
variety of othar Xcelite Professional
screwdrivers, nutdrivers, pliers, cutters,
strippers, measuring tapes, and
specialized electronic tools, plus the
Weller® Cordiess Soldering Iron and
recharger, an added convenience where
outlets aren’t accessible. Tools are
mounted in see-thru pockets on
removable pallets in a durable,
attractive case with Whiskey-tan
Marvelon exterior and sun-tan vinyl
lining. Plenty of extra space for
additional tools, prints and
manuals! Solid brass hard-
ware and padded handle are
additional quality touches.

TC-150/ST

It joins the other members of the family/ -
Model TC-100/ST, the "big daddy"” of Xcelite S cased tool se
with the greatest varlety—a total of 86 type  and sizes of dri
wrenches, pliers, cutters, strippers...and V‘0del TC-200/ST,
the 37-piece set that’s unequaled in econo™Y and value.

See the new TC-150/ST at your distribut® Now. And ask for
Xcellte literature, which will give you a deailed listing of the
contents of all three Xcelite Attache Tool (<35€s:

TheCooper Group

COOPER e e e
INOUSTRIES Electmnics Dl\’lSlon
WELLER®. wiss®* XCELITE®
P.O. BOX 728, APEX, NORTH CARC 7502, 919/362-7511
Circle N Reader Inquiry Card

TC-200/ST



NEWSLINE

TV SOUND COULD GET BETTER. If TV set manufacturers follow suit,
TV sound reproduction could improve because of a bandwidth conver-
sion ‘Just- completed by AT & T. ' A¥l TV etwork sound faecilities
including that of affiliates have been converted from the tradi-
t@onal 5,000 kHzZ to 45,000 kHES This doesn®t ‘Include) ptblie TV,
but they are using satellite transmission for network programs and
that has broad audio bandwidth. Thus, with network facilities up
to stereo level, it's up to set manufacturers to include stereo
sound in thelr product -- that is, if the consumer will pay for it.

FCC GRANTS 'ONE' CB SALE EXTENSION. Some CB manufacturers could be
miffed by the 6-month extension to their Jan. 1 marketing cutoff
date for 23-channel sets. The agency has granted an exemption pe-
tition filed by Tanner Electronic Systems Technology, Inc. for the
marketing of thelr 23-channel receiver-converters for AM auto
radios. Complete explanation of the FCC extension is yet to come.

LAST YEAR 2ND BEST IN TV SALES. With all TV set-sales-to-dealers
figures in for 1977, the year winds up as the 2nd best in history
for color unit sales. And all-time monthly sales records were
broken in April, June, October and November. Total color TV sales
to dealers in 1977 was 9,107,000 -- up 18.3% over 1976, and just
1.7% less than the all-time record set in 1973. Black-and-white
sales in 1977 were up 8.9% from 1976 for a total of 5,660,000 sets.

NEW VTR HAS FOUR SPEEDS. A Japanese producer of video tape record-
ers, the Victor Company, has introduced a new VTR -- Model HR-3600
-- that features four-speed playbaeck -- standard, still, slow and
double-speed. Specific pricing information is not yet available,
but it is expected to be about $120 higher than their original
product which was priced in the U.S. at $1,280. Victor has not yet
entered the VTR-pricing-race. Their price is highest on U.S. mar-
ket -- a four-hour machine for about $1,300.

NEW VIDEODISC PLAYS TWO HOURS. A new optical system developed
Jointly by Philips and MCA allows the recording of a two-hour movie
on two sides of a single disc. This 1s first for an optical system
although RCA and Matsushita already have a needle-in-groove system
that does the same thing. The Philips/MCA system uses a "variable
angular velocity" system that allews disc to continually change
speed from start to finish with speed kept constant with the laser-
beam pickup. Disc plays inside-out, with starting speed at 1,800,
dropping to around 600 rpm at. end.

]

WINTER CES BREAKS RECORD. cial attendance flgures now in show
that 42,676 passed througk s of the recent Winter CES in Las
Vegas. This 1s 36% hie' =r t.an \attendance at last year's show in
Chicago. High attep~ e continfied through to end of show.

~ N |
ADMIRAL MAY BE NEXc.© Admiral may be the next TV set manufacturer
to be "caught up in the restructuring wave that 1s sweeping the
industry" according to a SpeCU1at€ve story in TV Digest. A spokes-
man for the parent company, Rockw&11l, was quoted as saying, "Mar-
keting and manufacturing of TV setgs in the U.S. are undergoing
significant change and Admiral 1s €valuating those changes. That
evaluation has included discusslons with both foreign and American
manufacturers." )
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Two Emmys for VIR.
Onetothe signal. One to General Electric
for using it first.
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The National Academy of Television Arts and Sciences made two awards last
year for outstanding achievement in engineering development.

An Emmy to the Electronic Industries Association committee that develop-
ed the VIR signal. And an Emmy to General Eleciric “for the first application
of the Vertical Interval Reference (VIR) signal system to television receivers”

When the VIR signal is added to the picture signal, stations can automati-
cally correct the color balance even though distortions may have occurred on
the way. The development of VIR was a big step for color broadcasting.

With the VIR signal system established, the next challenge was to designa T'V set that could use it. So
General Electric developed the VIR Broadcast Controlled Color System. And won an Emmy of our own.

With computer-like circuitry, GE VIR color sets auty ~atically adjust | e

color and tint —sixty times a second — in accordance wit} ignal
broadcast with many color programs. :

We know you’ll be passing on the news of our Em ~ustomers.
So will we. In national TV and magazine advertising. ~aler

promotional kit. All highlighting General Electric’s |
VIR Broadcast Controlled Color System.

THIS IS GE PERFORM/

GENERAL ¢ -



From blisters to Mallory solderless terminals are available

now — packaged to suit your needs. These

boxes to bags. crimp-tyoe terminals and connectors fit

virtually ell popular applications and come in
a complete range of sizes from 26 through

Y 4/0 AWG.
ManOl‘y S gOt the Buy the winning team for convenience and
winning team reliability. See your Mallory Distributor. Or

contact Mallory Distributor Products Com-

fO‘r y()ur solderless pany, a dvision of P, R. Mallory & Co. Inc.,
Box 1284, Indianapolis, Indiana 46206.

terminal needs. (317) 856-3731.

-
| COE—

=
- =

p, -
m 204K 8

3
TN tnetered

30 Pes.
1210 AWG

gutt Connector Terminal

: -‘Solderless Terminals - Sonalert® Signals - Switches
L



In one of my recent editorials | talked to you about some of the
rnom home video tape recorder servicing schools which were being held
in various sections of the country. | said if your shop is seriously

T'IE interested in this new opportunity, you should look into attending
them.

Not being that familiar with VCR machines, | decided to take a

D ® little of my own advice and | checked into a session held by GTE
Sylvania’s newly reorganized Product Services Division at Batavia,

N.Y. This division, under the direction of Rick Polichicchio, is

DE’K comprised of three formerly separate units—the field service
managers, the parts division and the former Sylvania Service

Company.

The reason | mention this is because, when | got to Batavia,
what | found was a highly professional and very intelligible
approach toward spreading service information about a
tremendously complex electronic machine.

Sylvania, of course, is marketing the Matsushita VHS unit, which
contains nine circuit boards — but nine boards which act as 13,
depending on the various speeds (2 or 4 hour) and modes (play or
record) being employed.

Quite frankly, in most cases, there is very little chance anyone
— short of the design engineer — can look at one of the
schematics and follow a particular signal through the various
sections.

While I'm not fully aware of what all of the manufacturers are
doing concerning instructional sessions, Sylvania's approach to
solving this problem is, to say the least, innovative. It was
hammered out by Field Service Manager Jack Berquist and
co-worker Charles Johnson, both of whom literally spent 16 days
and nights closeted with the Japanese engineering staff at
Matsushita trying to figure out just what this machine is all about.
The results are one of the most complete and informational
schematic diagrams | have ever seen.

Not only is the complete electronic schematic included, but a
block diagram shows from what board the input to the
chrominance panel originates and to what pin it travels. Included
are scope photographs of waveforms at easily identifiable tie
points.

All in all | believe this approach to be one of the most
understandable and easily followed instructional aids | have ever
seen. | believe the people at Sylvania's Product Services Division
are to be commended for this superior effort at field instruction.

Sincerely

ET/D - February 1978 | 7



THE COUNTERS

YOU REALLY WANT

MODEL 380

AT AFFORDABLE
PRICES.

A Model for every need.

M )
1 Hzotc)DB%Il\-Ar?z,B% ppm 3209

MODEL 380X.
1 Hz to 80 MHz, 1oppm  $269
MODEL 385.
1 Hz to 512 MHz, 10ppm $419
MODEL 385X.
1 Hz to 512 MHz, 1ppm $499
Perfect for communications, CB
audio, TV and digital work, serv-
icing and laboratory applications
All 4 field-proven models feature
full 7-digit display with automatic
decimal and fuli autoranging. Qur
exclusive SPEED READ mode pro-
vides fast update (5/sec) time for
easy tuning and adjusting
Handsome, rugged metal case
with brushed aluminum panel
including all-angle tilt stand. (Low
cost rack mounting kits for stand-
ard 19” rack also available.) All
models come packaged in a plastic
carrying case that protects the unit
in shipment and in use
Why settle for less than the best
See these hard-working counters at
your distributor now

HICKOK

the value innovator

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

THE LINES ARE TOO FAINT

In ET/D for November, 1977, the
schematic for the GE Portable Color TV,
Chassis AA, in TEKFAX, No. 1721, was
so faint that the schematic was not
readable - thus the whole thing is use-
less. Could you somehow send me a
replacement schematic or reprint a
good one in the magazine?
H. E. King
Kansas City, Mo.

EDITOR: We've had a number of letters
about the GE schematic that reproduced
so badly. We will correct the problem by
including a useable Chassis AA
schematic in the March issue of ET/D.
Thanks.

THE RADIO FROM HONG KONG
Please try to help me. | am looking for
the name of a firm and address where |
can get a schematic and service litera-
ture for a radio ‘made in Hong Kong
under the name of “Hanimex.”

A.C. Cook

Milford, Ohio

EDITOR: We have searched through
our reference library for the name and
address you need without success.
Perhaps an ET/D reader can help. We
hope so.

LOOKING FOR METER

REPAIR SERVICE

Along with myself | know of several TV/
Sound/Radio servicemen who pur-
chased the Amphenol Model 870 FET
Voltmeter several years ago. To say that
this was a fine, accurate and sensitive
meter would be putting it mildly.

Now we have troubles with them and
would like to get them repaired. | would
appreciate learning where these units
are being repaired. There must be hun-
dreds in the field and it would be a
shame to see them go by the wayside
and not be kept up and in working con-
dition.

Have you any information that would
help us out?

Edward Scribner

Schoharie, N.Y.

EDITOR: We checked with Amphenol
and found that test instrument parts and
repair are now handled through: Aztec
Electronics, a division of Commander
Communications, 505 G. Harvester
Court, Wheeling, lllinois 60090. £TD

ISOxTIP

cordless
soldering iron

completely recharges

in 60 minutes.

MAKES CORDLESS SOLDERING
PRACTICAL FOR
HEAVY-USE APPLICATIONS.

The Iso-Tip 60 can make up to
125 electronic joints or more
per charge. When completely
discharged, the iron can be
recharged and used in a few
minutes or fully recharged in
an hour. Low voltage, battery
powered, ground free isolated
tip design. Ask your electronics
dealer.

WAHL CLIPPER CORPORATION

ORIGINATORS OF PRACTICAL CORDLESS SOLDERING

2902 Locust Street o Sterling filinois 61081 @ (815) 625-652%

*Manufacturing Excellence Since 1919

16 snap-in \ y ,u

tips 1o fit s~ a1 //%
any job NS AP
= = e
plus a 0 N
PC Drill. QS

¢ Pl ) >
7 | ) %)
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Nobody can replace all
our replacements.

When it comes to replacement tubes, nobody
has as many types as Sylvania—from power
amplifiers to Nuvistors.

We've got them for domestic and foreign TVs,
radios and stereos, plus a full line for industrial
applications.

So, when you need replacement tubes come to
the place that has everything—your Sylvania
distributor.

You'll find he's irreplaceable.

(G113 SYLWVANIA

Circle No. 118 on Reader Inquiry Card
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RELY ON THE SERVICE seminAR

ADMIRAL
Color TV Chassis 3M10/4M10—For all symptoms listed
see diagram below
Symptom—Slow start up of horizontal oscillator.
Check value of R814. It should be 430 ohms, 5% VaW.
1 .

Symptom—Poor horizontal sync, HV shutdown and/or
"“squeak” noise when turning receiver on or off.

Check lytic capacitor, C811, 10mfd, 25V. It could be leaky.
Symptom—No raster, no sound, and no collector voltage

S IT'SGETTING HARDER | (19VDC) on Q801.

@ TO GET IT WHEN YOU Itis possible thatthe Zener reference diode, D803, is shorted.
Symptom—No raster, no sound.

@ = WANTIT ... BUF-M.E.S, | Possibly, the Horizontal Driver, Q803, is shorted, which could

ALONE WILL GIVE | 350 take out R818, 560 ohm, 3W.
YOU THAT | Symptom—The horizontal scan line inthe center of the picture
=’ GUARANTEED PROFIT | is missing.

RETURN. PLUS, WE'LL Check the value of R632. It should be 56 ohms, 5%, VaW.
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X WE'RE BECOMING $18159.12 CE g ;578194 m { “,‘® je
VLSE SHAPER I3 ., -
— FAMOUS FOR! w06 57194-11 ”;-om'?“..m ‘ 3
ot conThne ::f:.", g S
\_/ M k. \ } 1]
O Vel 22718
es 2 Tane 1k t‘:a & <. 1‘”” + ;
WE...Specialize in all Magnavox & {3-"; e 1 Qg;g%:‘ %
w3 e “ " yER| 820 L)
G.E. modules. , Podefhly © | g | @ A
_ e | o S o 57813412 wp L
e Service all Magnavox remote | ﬁ -sf"“ 3..0,\‘578‘9469' AR v Gl
A & 4 lan "w, w 2 —
GO < IR CTTYRY LI - [
e Final check all modules on an } B A } I3 E= —t
operating chassis. ! ~LT,_] ¢ '”@ s B I v
P v L1 1T TR i T ME00
e Use only factory specs parts for ! Dhnes Fling e VER‘;?CA
H {
repairs. _ N , -
e Have been in TV servicing for 20 ' M700. MBOO RGB 8 H. 0SC 1
years. [ |
. |
e Are factory trained, CET’s & state
o GENERAL ELECTRIC
e Give you a 1 year limited guaran-
tee. Color TV Chassis YA—Hum in the Audio

You should be able to get rid of the hum by relocating the
ground wire for the Volume control as shown in the photo

SEND YOUR MODULES NOW below.
48 HOURS IN SHOP SERVICE

) RECONNECT IT TO TME GROUND

"/ MODULAR R
c MES ELECTRONICS
/" SERVICES, LTD

¥

4024 W. 10th St. -
Indianapolis, Ind 46222 3 e
(31 7) 243-8347 FRAOM THIS TERMINAL DF
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GTE SYLVANIA

Color TV Chassis E03/04/05—The raster lines at the bot-
tom third of the screen squeeze together.

Replace the Vertical Driver, Q306 (diagram below).

Color TV Chassis E21—The red & blue bottom vertical
lines would not converge. Turning the control only

causes bottom of picture to fold up. SC808 is probably
breaking down under load. Checks O.K. out of circuit.

RCA

Color TV Chassis CTC 48—Circuit breaker trips at high
brightness levels. Previous replacement of C403 was incor-
rect. Replace now with RCA specified part.
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Telephone orders of the GTS-10
General Television Servicer on
VISA and MASTER CHARGE
accepted for same day ship-
ment. Call 303 275-8991.

ATTENTION
SERVICE DEALERS

Buy directly—
Top Line
Solid State Replacements

40% Off Dealer Cost
2 Year Warranty Devices

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

To Order: Send us the ECG,
SK, or GE numbers and we will
promptly ship you the premium
PR direct Replacements,—
plus a free PR Replacement
Guide. Remember, these are top quality, no culls, no
seconds. Orders over $25.00 shipped free. Orders up to
$25.00 add $1 UPS. All orders over $100.00 receive 5%
discount. To approximate amount of you order, deduct
40% from dealers cost of ECG, SK or GE types. All
orders shipped within 24 hours. Also, send or call for

our free catalog of our original Japanese transistors
at substantial savings.

P.O. Box 270, Garwood, NJ 07027

DEVCO (201) 688-0300

.
AMERICAN TECHNOLOGY CORP.
| 225 Main Streel, Oept. B T peroiass]
| /-8 B W iy, Colorade 81212 el e I
I Name Phone I
iy E02 |
I Addres {
City tate
L e et s e e (e —
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WE PUT THE WICK
.BELONGS

IN A UNIQUE, BUILT-IN
DESOLDERING TOOL—YOURS
FREE, AS A LIMITED-TIME
INTRODUCTORY OFFER TO SDS5.
Imagine having desoldering wick, right where you can
get at it fastest, when you neec it the most ... while you're
( soldering. It's our new patent-pend
ing and completely refillable SD5
solder/desolder system with 2'.-inch
heat-resistant, telescoping Teflon*

T =7 probe.
é;;‘m“. Fan \ Snapped right into the center of
e AT SR a pound spool of our high quality 16,
e e 18 or 21 gcauge MIL-spec solderis DS

even in high — our easy-to-use desoldering tool.
density circuits D5 contains 5 feet of pure copper

braid wick that lets you see the absorption of solder
S0 you never overheat boards and components by work
ing with a used portion of wick. And its non-activated,
pure, water-white rosin flux coating helps assure that
every drop of solder is quickly removed, without leaving
corrosive residue

Nothing beats the D5 dispenser tool for easy
desoldering without burnt fingars Its 2'2-inch

s

Teflon probe reaches right
in...even to tight areas, for
precision solder removal

And by applying tension

to the D5 probe, you can shape, &
form or “web"” the wick to providea ¢
greater absorption surface. You also
use less wick, dispensing only the
right amount as you need it.

SDS5 is the total system for
maximum soldering/desoldering
efficiency at your bench or assembly station. Alone, the
D5 tool is perfect for times when you want
to pocket the wick and leave the solder
behind. And D5 is also refillable. Just
snap out the Teflon probe and plug in a D5
refill, available in two gauges —.10 inch and
N\ .06 inch for all desoldering applications

The Chemtronics modular soider/de-

Modular construction— D5 tool
is removable. 22" probe
snaps into wick refi

Snap out. pocket D5 gpjder system can be purchased separately

as half- or one-pound spools of solder, D5 desoldering
tool and D5 wick refill. Or buy it as a complete SD5 unit
with free D5 desoldering tool . Take advantage of this
limited-time introductory offer at your Chemtronics
distributor now.

CHEMTRONICS .. e

WHERE CHEMISTRY MAKES ELECTRONICS WORK BETTER
45 Hottman Avenue, Hauppauge, N.Y 11787 (516) 582-3322 /(212) 895-1930
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Home
video

recorders

A new avenue for service volume

In this article the author
describes the azimuth
recording system basic to
the modern cassette units
currently penetrating
American homes.

By Bernard B. Daien

Just as in audio recording, the cassette
loading format is the most desirable for
general use, since it eliminates the need
for tape handling, threading, and thus
enhances customer acceptance.
Unfortunately the lack of standardization
as to tape width, number of heads, tape
speed, and handling mechanisms
between competing companies has
delayed wide spread use.

This appears to be the year for VTRs
to take off, however. In the past, Sony,
Concord, Panasonic, JVC and 3M used
a % inch tape width. Now Panasonic,
Matushita, Sanyo, Toshiba, Zenith,
Magnavox, and others have gone to the
Y2 inch cassette. The tape handling
mechanism which is now the most
popular, and seems destined to become
the standard for some time, is based on
Phillip's VCR (Video Cassette
Recorder). We will examine this type of
machine as being representative of the
latest, and most successful effort so far
in cassette machines.

The electronic recording process that
is now most popular goes under several
names ... “VHS", for Video Home
System ... "Betamax”, etc. All use the
same basic system incorporating
azimuth recording, which will be
covered in this article. Azimuth
recording is the secret of the LP, (long
playing), 4 hour tapes.

The electronic system
In article two of this series we showed
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the slant track machine, and it's
recorded tracks. If we consider a two
head machine, the heads, and their
gaps, can be represented asin Figure 1.
The resulting magnetic fields would
appear on the tape as in the illustration,
Head X" records the tracks marked
“X", while head “Z" records the “Z'
tracks. As the head drum rotates, each
head alternates with the other in
recording. Thus each head records
“every-other” track. Since the head
gaps are oriented identically, the
recorded fields are likewise identically
oriented.

Notice that between each track there
is a “guard band" in which no recording
occurs, thus the tfacks do not interfere
with each other, (crosstalk). This means
that there is much tape on which nothing
is recorded. If we could eliminate the
guard bands, we could devote the entire
tape length to recording, yielding LP
(long playing) tapes.

This is accomplished by the method
illustrated in Figure 2, wherein the two
heads have their gaps tilted in opposite
directions. The resulting recorded fields
on the tape are likewise angles. Athigh
frequencies, if the direction of the
magnetic fields recorded on the tape is
different from the head gap orientation,
there is little or no pickup. Thus, despite
the lack of aguardband, each head does
not playback the material recorded by
the other head, and there is no crosstalk.

Recording color

The recorded fields on the tape are
shown in the figure which indicates the
results of the head angling. This is
called, “Azimuth Recording”.
Remember, this effect is useful only at
the higher frequencies. But, you will
recall from the previous article, only the
luminance (black and white) information
is recorded at the higher frequencies.
The chroma information is heterodyned

down to below 1 megaHertz before
recording. The chroma information
therefore would suffer from crosstalk
between tracks, despite the azimuth
recording technigue .... but we use
another method to prevent this, as
described below. (The method of
heterodyning down the color information
is termed the, “Color Under” method.)
Since the chroma information is
processed separately, we can phase
invert every line fed into one of the
heads. Upon playback we again invert
the signal from the same head. Thus it
appears as if the signal were never
processed, since two inversions bring
the output of both heads back in phase.
But crosstalk picked up during
playback undergoes only one phase
inversion and, therefore, is out of phase
when the two playback heads are
compared. One of the signals is then
passed through a delay line, with a time
delay of one horizontal line. The
delayed, and the non delayed signals,
are then fed into an adder, or summing
amplifier, the output of which is the sum
of the inputs. Thus, the desired signals
add up, while the crosstalk is cancelled
out. Inthis manner we get rid of crosstalk
at the lower chroma frequencies on the
tape, without the need for guardbands.
Due to the elimination of the
guardband, and some refinements, the
tape speed isreducedtolessthan 1inch
per second! The head to tape speed is
over 23 feet per second however, due to
the high head rotational speed made
possible by the closely spaced tracks.

Tape handling mechanism
The cassette has a supply reel, and a
takeup reel within it. Since the machine
is a slant track, the tape within the
cassette must be wrapped half way
around the two head drum. This is
accomplished by means of the “Loading
Arm”, which draws the tape out of the



HEAD “X"

HEAD “Z"

A EQ_.W\J;[D

——— RECDRDED MAGNETIC FIELDS FROM HEAD “X™
\—--RECDRDED MAGKETIC FIELDS FROM HEAD “Z™ /

~

HEAD “X"

4 \

HEAD “Z"

RECORDED FIELDS FROM HEAD "X

L e

LN

GUARD BANDS -

AT IDENTICAL ANGLE

NOTE: BOTH TRACKS HAVE FIELDS ORIENTED

\/’

RECDRDED FIELDS
FRDM HEAD "Z"

NOTE: THERE ARE NO GUARD BANDS, AND ALTERNATE TRACKS
HAVE FIELDS TITLED OPPDSITELY.

Fig. 1 - Vertical orientation of head gaps (1A)
necessitates guard bands (1B) between recorded tracks to

eliminate crosstalk.

cassette, around the various heads,
idlers, head drum, and drive capstan.
The operation of the loading arm is
shown in Figures 3A, B and C.

The recording and playback proceed
as in other siant track machines, with
one exception. Since the tape must be
drawn out of the cassette in a
complicated maneuver, and returned
the same way, no other operations can
be made during the time of drawing out
and return. Thus interlocks, and a
warning light are usually provided,
preventing recording, playback, rewind,
etc., during the several seconds
required to complete this action, in order
to prevent tape jamming. This is a
peculiarity of this type of cassette
format, inherent in the design, and can
cause problems to users who are not
familiar with the machine, or who fail to
read the instructions before using.

VCR characteristics

Cassette recorders have a built in
UHF-VHF tuner, and an antenna
coupling/switching system. The TV
antenna is connected to the terminals on
the back of the VTR, and signals are
supplied both to the tunerinthe VTR and
the tuner in the TV set.

The output of the VTR is on either
Channel 3, or 4, whicheveris not used in
the area. With the VTR off, the TV
antennais connected to the TV set. With
the VTR on, whichever channel the VTR
tuner is tuned to is recorded, and the TV
set can be used as a monitor by tuning it
to either 3 or 4. On playback, the VTR
feeds a signal to the TV set via a builtin
transmitter (similar to the way a color bar
generator works), and the picture and
sound are seen and heard via the TV
set, like any off-the-air signal.

Since the VTR has its own tuner, the
TV set can view one channel normally,
while the VTR records another, for future
viewing. Provision is also made for

Fig. 2 - Oppositely slanted head gaps (2A) permit recording with

oppositely polarized tracks (2B) which in turn reduce crosstalk

action without the use of guard bands.

ERASE
HEAD

PULL-OUT
ARM

' VIDEO
‘ TAPE

__— CASSETTE

A

LOADING

ARM

TAKE-UP
REEL

SUPPLY
REEL

TAPE WITHDRAWAL

TAPE

Fig. 3 - Progressive views of the tape threading operation. Figure 3A shows tape
position at the start; 38 is a view of the half completed threading operation; and 3C

shows the completed threading.

recording tape from a TV camera with
microphone, which is available as an
accessory. The camera for this use has
its own vertical and horizontal sync and
sweeps, and generates a composite TV
signal similar to the signal from the video
detector in a TV set.

It should be noted that some TV
cameras do not have internal sync
generators, but derive their sweeps,
from the system to which they are
connected. Thus one must be careful in
attempting to adapt other cameras to
the videocassette machine. ¢mmp

ET/D - February 1978 /| 15



VTR test
gear

Special ET/D report

Video tape recorder servicing is a new
and developing service area for the
modern television and home
entertainment service shop. As a
service to our readers and in
conjunction with ET/D’s articles
dealing with video tape recorder
theory, we have asked the
manufacturers of electronic test
equipment to tell you, through us,
what types and kinds of equipment
are available and on the market today
for this specialized service area.

As you can see in the following
pages, most of the equipment is not
new or strange to you. You'll need a
high quality scope—for obvious
reasons. In this regard, manufacturers
say high bandwidth is not so important
as signal delay action so as to permit
viewing of the leading edge of high
frequency pulse activity.

A sensitive counter capable of
handling the usual television
frequencies is necessary because of
the critical timing characteristics of the
VTR oscillators. Also, for obvious
reasons a high quality digital
multimeter is something you’ll
absolutely have to have—digital
readouts being so much easier to
interpret. However, you'll find some
very high quality meters with both
digital readout plus a small analog
meter incorporated on the front panel
for null and peaking tests.

Finally, something you cannot get
along without is the color generator. A
word about the different basic types,
the NTSC Standard generator and the
Gated Rainbow—or “offset” generator.

At least one manufacturer of the
VTR unit requires the use of an NTSC
color generator as a condition for
becoming an authorized VTR service
shop. Others, however, do not set this
requirement and in this case a quality
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rainbow generator is considered
sufficient.

The NTSC Standard color generator
produces six colors bars which are 75
to 100 per cent saturated, a reference
black level, a reference white level,
and the pure | and Q signal color
bars. These signals are used in many
instances for calibration purposes in
the broadcast studio setting.

The standard rainbow generator
produces a display of 10 color bars
each separated by 30 degrees from
one another. While it does not
produce the “pure” | and Q signal
bars, this really has little significance
in a machine operating of the color
difference system (R-Y), (BY),

(G-Y). Insofar as the generator is
capable of producing the other
reference patterns, or patterns that
may be substituted for them, then it
may be substituted for the NTSC
generator for many testing and
servicing purposes. Thus it is that we
have listed both NTSC and Gated
Rainbow types of generators.

Foliowing then is ET/D’s report on
those manufacturers who responded
to our survey. We asked them to
supply us with the information on the
test gear which they make and which
they recommend for use in servicing
video tape (cassette) recorder/players.
Because of space limitations. ET/D
has limited each manufacturer to one
specific type of unit per category,
when in fact several alternatives may
have been recommended by the
manufacturer. In any case, if a piece
of test gear in this report interests you,
we suggest you contact the
manufacturer of that equipment direct
for any equipment updates or
alternatives, before making your
purchase.

continued on page 18
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Fig. 1-Ballantine’s newest DMM is a
portable rms responding meter with a low
end full scale range of 20mV plus the
High-Low ohms feature. Fig. 2-Viz's Model
750A features both digital and analog
readouts for peak and null tests. Fig.
3-Racal-Dana offers this high .01z
accuracy DMM for VTR service work.
Basic input impedence measure 10,000
Megohms. Fig. 4-Leader's LBO 515, B &




K's MOdel 1474 and Phillips Model 3214
comprise three excellent scopes for VTR
work, Each features wide band response,
plus signal delay and channel inversion
capabilities. Fig. 5-Hickok's 30Mhz dual
trace Model 532 is a rugged, compact unit
suited for bench or field service. Fig.
6-Phillips offers a pair of fully automated,
compact and light weight counters based
on LS/ circuitry in 80 or 520 Mhz versions.
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Fig. 9A

Fig. 7-John Fluke Co. is out with a 7 digit
multi-counter with excellent 20mV
sensitivity and a basic maximum frequency
rating of k25 Mhz. Fig. 8-Non Linear
Systems offers its FM-7 seven digit, 60
Mhz counter for under $200. Fig. 9-At least
one VTR manufacturer recommends NTSC
color generators for VTR service. Two units
to choose from are Tektronic's model 1470
and Leader's LCG-396. Fig. 10-Simpson

NTRc
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and American Technology Corp. offer two
less expensive color generators. Rainbow
patterns are developed by the “offset”
method. Fig. 11-Sencore’'s newly
developed VA (Video Analyzer) 48.
Manufacturer's specifications indicate this
comprehensive test signal unit includes all
necessary signals for TV-VTR-and-MATV
applications.
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VTR test gear...

continued from page 17

Manufacturer
American

Technology Corp
Canyon City, Co

Hickok
Cleveland, Ohio

Leader
Ptainview. N.Y

Sencore
Sioux Falls, S.D.

Simpson
Elgin, Il

Tektronix
Beaverton, Ore

Viz
Phiiadelphia

Manutacturer

Ballantine
Boonton, N.J

B&K Precision
Chicago, Ill.

Data Precision
Wakefield MA

Fiuke

Mountlake Terrace,

Washington

Leader
Plainview, N Y

Non Linear
Systems
Del Mar, CA

Simpson
Elgin, !l

Systron Donner
Concord, CA

Racal-Dana
Irvine, Ca

Triplett
Blutfton, Ohio

Viz
Philadelphia, Pa

Sencore
Sioux Falls, S.D.

Hickok
Cleveland, Ohio

Hewlett Packard
Palo Alto, CA

Color Generators

Model & Color Bars Video Freq.
Cost Gated Ralnbow—NTSC Rasters Response Check

GTS-10 Yes R-B-G-Grey Yes
$349
246 Yes R-B-G-Grey Yes
$225

LCG-396 Yes R-G-B-White Yes
$899
VA48 {Uses the new & patented "Bar Sweep" methods
3975 for chroma and video response calibrations.)
432 Yes R-B-G-White Yes
$215
1470 Yes R-B-G-white Yes

$26.000

WR 515A Yes R-B-G-White Yes
$199

Digital Multimeters

Model &
Cost

30288
$295

283
$185

175
$189

8000A-06
$325

LDM 851
$199

LM 4A
$227

460-3
$299

T141A
$395

4600
$549

3300
$175

750A
$267

DVM38
$348

334
$234

3476
$225
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DC Voits  Freq. High/Low DC
Display Ranges Limit ms  Accuracy
High Low

D(3%2) 1200 .02 110Khz Yes
D(3%2) 1000 1 400Hz Yes 1%
D(3%) 1000 .1 50Khz Yes 1%
D(3%) 1200 2 10Khz Yes 1%
D(3%2) 1000 1

D(4) 1000 1 400hz No 1%
D(3%2) 1000 .2 20Khz Yes 1"

& Analog

D{4) 2000 .2  20Khz No .05%
D(4%) 1000 .2 100Khz No 01%
D(3v2) 600 2 a No 5%
D(3%) 1200 .2 500hz Yes 1%
D(3%) 2000 2 5Khz Yes 1%
D(3¥2) 1200 .2 1Khz No 3%
D@3%) 1000 1 5Khz  No 3%

Manutacturer

Ballantine
Boonton, N.J.

B&K Precision
Chicago

Hewilett Packard
Colorado Springs.
0

Leader
Plainview. N Y

Phillips
Mahwah, N.J

Simpsom
Elgin, Il

Tektronix
Beaverton, Ore

Viz
Philadelphia

Heath/Schlumberger
Benton Harbor
Mich

Hickok
Cleveland, Ohio

Manutacturer

Ballantine
Boonton, N.J.

B&K Precision
Chicago, It

Data Precision
Waketield, Ma

Fluke
Mounllake Terrace
Wash

Heath Schiumberger
Benton Harbor
Mich

Hickok
Cleveland, Ohio

Leader
Plainview, NY

Non Linear
Systems,
Del Mar, Ca

Phillips
Mahwah, N.J

Sencore
Sioux Falls,
SD

Simpson
Eigin, Il

Systron Donner
Concord, Ca.

Viz
Philadelphia

Racal-Dana
Irvine, Ca.

Dual Trace Scopes

Model Calibrated Signal Channel
Cost Bandwidth Sweep Delay Inversion
1010A 15 MHz Yes No No
$595
1475 30 MHz Yes Yes Yes
$960
1222A 15 MHz Yes Yes Yes
$895
LB0O515 25 MHz Yes Yes Yes
$1.395
PM3214 25 MHz Yes Yes Yes
$1,425
452 15MHz Yes No Yes
$675
T922 15Mhz Yes No Yes
$850
WO555 15Mhz Yes Yes Yes
S04510  30Mhz Yes Yes No
$750
532 30Mhz Yes Yes No
$995

Frequency Counters

Model & Maximum
Cost Digits Sensitivity Frequency (Mhz)
5720A 8 50mV 80
$195
§740 6 30mvV 80
$260
5740 4 30mv 100
$295
1910A 7i 20mv 125
$395
im4110 8 25mV 110
$190
380 7 80mv 80
$269
LDC 22 7 20mv 80
$299
FM 7 7 30mv 60
$195
PME661 8 20mV 80
$275
FC45 8 25mv 230
$395
710 6 50mvV 60
$150
6241A 8 10mV 100
$595
WD752A 6 100mv 60
$255
9911 8 1omv



The Leader
Scope

LBO-515
25MHz, Delayed Sweep,
Dual Trace

® Built-in variable delay circuitry —
1uSecto5Sec.
® 5mV/Div Vertical Sensitivity.

® Rectangular, 8x10Div CRT with
internal graticule.

® 14nSecrise time.
® Trigger CH-10rCH-2.

® H.F_filter plus TV sync. assures
stable displays.

® Selectable synchronization,
automatic, normal, single trace and
resetmodes.
$1395.

with accessories

The Leader| The Leader

Generator

LCG-396
NTSC Color Bar
Pattern Benerator

® NTSC colorbars and staircase.

® 75() Video (1 Voltfixed) and RF
output for TV and VTR equipment.

® Equalizing pulse phase locked to
color sub-carrier.

® Provides full-field for IQW insertion,
plus on-off control of chroma and
luminance.

® Better checking and adjusting of
purity and white balance viared,
blue, green, white rasters.

® Dots and single crossbars for
convergence, raster and all other
alignmentrequirements.

® Progressive or interlaced scanning.
$899.95

Counter

LDC-822

7-Digit Freq'y Counter
with Period Function

® 20mV RMS Sensitivity — Variable.

® Period Function determines precise
pulse width.

® 5ppm Accuracy.

® Bright '/2"” Display.

@ High Reliability, LSI Circuitry.
® Gatetime Indicator.

® 1M () Input Impedance.

® Overrange Indicator.
$299.95
with accessories

For Leader’s complete line of ““VTR Approved’ Test Instruments,
See yourdistributor or write for details.

When Quality Counts . . .

LEADER 151 Dupont Street, Plainview, N.Y. 11803

Instruments Corp fERTRTIRELS
Circle No. 121 on Reader Inquiry Card
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Quasar’s

latest color

receivers

What's new for'78

A completely redesigned
color system, “Audio
Spectrum” sound, and tri-
potential in-lines highlight
Quasar’s 1978 models.

By Richard W. Lay

Quasar's new 1978 table and console
model television chassis (TS-961/
962) incorporate a number of circuit
changes over previous models which
are designed to result in sharper
resolution and better color regis-
tration while maintaining the
advantages of the “Super Module”
chassis (TS-958/959) introduced last
year.

In the 13- and 15-inch color
portable field, the new TS-963
incorporates the most reliable cir-
cuitry of the past while adding newly
revised circuitry in the video, audio
and vertical sweep circuits, plus
simplified customer color controls
and AFT switch. g

Essentially, the TS-961 and 962
contain the same basic circuitry as
found in last year's modules, includ-
ing the easily removed super module
board (secured by six screws) which
contains about 70 per cent of the
components; scan derived +20 volts
and regulated +12 volt sources; the
“slide back™ chassis for easier
servicing in the 19-inch (TS-961)
models, and the “Works in the
Drawer" 25-inch (TS-962) model.

However, important changes have
been made, primarily in the color
circuitry, the high voltage assembly,
a special three-speaker “Audio
Spectrum” sound system on some
models, and the addition of tri-
potential, 100 degree in-line gun
black matrix CRTs.

Both the 962 and 961 contain an
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added color processing IC (602)
which serves as the color demod-
ulator and automatic “flesh tone”
corrector which Quasar calls
“Dynacolor.” The high voltage
assembly and associated diodes
contain a new 12K volt tap used to
feed the new tri-potential, 100
degree deflection CRT and this
combination permits the higher
resolution necessary to allow use of
a 25-inchin-line CRT for the first
time.

Circuitry in the video path has
been revised to accommodate
Quasar’s new Dynacolor system. In
previous models the emitter of first
video amp Q3201 fed both the 2nd
video amp G302 and was the takeoff
for the input to the color processor.
However, in the TS-961 and 962, the
collector of 301 now feeds the input
to the first color processor, IC601,
and this arrangement, with the
Dynacolor button activated, reduces
the range of the picture and
color controls to prevent severe
customer misadjustment (Figure 2).

The tri-potential CRT

The new tri-potential, 100 degree
deflection CRT features reduced
spot size, negative guard band black
matrix construction for improved
contrast, and simplified convergence
— a characteristic of all in-line guns.

Significant differences in the focus
system are a 12K volt potential
placed on grids 3 and 5 which are
placed before and after the 6-7K volt
potential on G4 for improved picture
resolution (See Figure 3).

The audio section in the new
chassis is basically the same as that
found in last year's models, until it
gets to the output section in the new
high end models. The output of the
third video IF Q101 is fed to audio
detector D201. The detected 4.5 MHz

FM sound signal is fed through
tuned circuits and T201 to pins 1 and
2 of sound processor |C201 which
contains the IF amplifier/limiter, the
FM detector and the audio-amp. Pin
12 of the IC feeds audio output
transistor Q201 which is turn is fed
to the speaker through T202.

However, in “Audio Spectrum
Sound” models two additional
speakers have been added (Figure
4). One speaker is physically located
on the right side of the cabinet below
the control cluster and two others
are on the left side, which has
necessitated increased cabinet
width. Crossover frequency capac-
itors have been added. An 8 ohm
speaker connects across the audio
output transformer and responds to
lower frequencies. Additionally,
audio signals connect to the 16 and
32 ohm speakers through 30mfd
non-polarized electrolytics, whose
natural impedance (capacitive
reactance) decreases as signal
frequencies increase. Thus these
speakers pick off the high and mid
range signals. Resistor 250 and a 25
ohm POT which varies signal
amplitude to the 8 and 32 ohm
speakers and, when fully counter-
clockwise, it disconnects the left side
speakers from the system.

Low voltage supplies

Asin the TS 958 and 959s, scan-
derived +20 and +12 volts power most
of the signal processing circuits.
Positive voltage from the flyback
during scan is rectified by D505
(Figure 4) and charges C520 to
develop the +20 volts used in the
audio, vertical sweep and third video
IF circuits.

This +20 volts is also applied to the
collector of pass transistor Q805.
Zener diode 806 clamps the base of
this transistor at +12.5 volts forcing it
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A top view of the Super Module used in Quasar's new T5-962 chassis. It is similar except for a faw extra components

to the module used in the TS-961 chassis.

A rear view of Quasar's TS-961 chassis.

to function as a dynamic variable
resistor to provide regulated +12
volts to most of the signal processing
circuits, the customer controls and
tuners.

The 25-inch TS-962 chassis
features a self-regulating ferro
resonant power supply for the 130
volt source. Two power diodes are
used for full wave rectification which
is filtered by an L-C network.

In the TS-961 chassis the 129 volt
source is from a line operated full
wave bridge rectifier assembly

A rear view of Quasar's TS-962 chassis.

and a series regulation circuit.
This circuit is basically the same
as the TS-959 although it appears
different schematically. The driver
transistor has been removed from
the “super module” but is included
in the circuitry. A new regulator
transistor is actually a Darlington,
thus both the driver and regulator
are enclosed in a common case.

A new color system

Quasar's new color processing
system (Figure 6) has been

substantially changed from previous
models to include the automatic color
intensity and flesh tone correction
system—"Dynacolor.” ICs 601 and
602, which are CA3126EM1s and
CA3137EM1, replace the previous
color processing 1C601, a
UPC1380C/AN380, found in the
T5958/959 chassis. Included

in IC601 are the 1st and 2nd

chroma amps, the burst gate and phase
detector, the 3.58 MHz oscillator and
amplifier, a phase shifter and overioad
detector.
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IC602 contains the 3rd chroma,
the DC level and color difference
amps, the hue and flesh controls, a
carrier limiter, an | & Q demodulator
and matrix section to develop the
color difference signals (R-Y}), (B-Y),
(G-Y).

The output of IC602, pins 6, 7 and
8, provide low impedance outputs at
the proper DC levels which are fed to
the red, blue and green drivers on
the CRT/Video assembly board. With
Dynacolor activated a flesh corrector
corrects for flesh tone phase errors
but has minimum effect on the three
primary colors.

IC601

Color signals are fed from the
collector of the first video amp to
Pin 1 of IC601, the first chroma amp,
which in turn feeds the ACC
detector, burst gate and 2nd chroma
amp. Horizontal keying pulses from
the keyer, trigger the detector and
gate into conduction while similarly
turning the 3rd chroma amp off, and
vice versa. Therefore the outputs of
these stages are pure burst signal
from the detector and burst gate, and
pure chroma minus the burst from
the 2nd chroma amp. This chroma
signal, from Pin 15, feeds the auto

intensity amplifier, @601, and Pin 3
of 1IC602. This transistor functions as
an automatic intensity control (AIC)
which is independent of the burst
signal amplitude and it acts to
control the gain of the 3rd chroma
ampin IC602.

Here's how it works: Sub intensity
control establishes the conduction
level of Q601 which amplifies the
chroma signal. This signal is
rectified by diode D603. When R622
is grounded through the automatic
intensity control, C609 differentiates
the rectified signal applied to the
overload detector. With the AIC in
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Formerly

struments

“Piece by piece,my

bench is becoming"

all-VIZ.”

...

1Z wrsson

n

“I repair and maintain all types of sophisticated
electronic devices, so I need test equipment I
can depend on.

“Lately, I've become disillusioned with many
leading manufacturers' instruments. This one
doesn't work right, that one doesn’t have the
right features, some aren't easy to use, and
many force you to do things their way instead
of your way.

“That's why I'm glad to see many more new
VIZ instruments — they’'re reliable, easy to
use, and priced right.

“V1Z's pulse and function generators are
good examples of what I like. The pulse
generator has a 5Hz-5MHz range, pulse width
from 100ns to 0.1 sec, and is TTL and CMOS
compatible, making it ideal for digital

troubleshooting. The function generator has
sine, sawtooth, and square wave output from
1Hz-1MHz, frequency stability of 200 ppm/°C,
and is simple to use.

“Other instruments I've liked include VIZ's
new FET VOM VoltOhmyst™, their versatile
dual-trace scope, and their 60MHz frequency
counter with selectable 10 or 100mV input
sensitivity, built-in 1kHz audible side tone, and
a high-stability 10.000MHz crystal time-base

for long-term accuracy.
“ lZ Test

“Once you've seen and
tried VIZ test equipment,
Instruments Group

you'll understand why I'm
sold on VIZ."

335 East Price Street Philadelphia, PA 19144 (215) VI-4-2626

The Circuit Tester line

Accuracy and stability assured

© Viz

7001

Circle No. 129 on Reader Inquiry Card
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the “off” position, the ground return
resistence of C609 is greatly
increased and the charge accumu-
lated prevents coupling to the
overload detector.

The overload detector reacts to
large areas of color or noise which
may cause saturation and it applies a
bias to the 2nd chroma amp through

D603 to reduce gain with the AIC
“on."”

The gain of the 3rd chroma amp,
as stated previously, is controlled
by a bias developed through the
automatic intensity amp which adjusts
for large areas of color. The color
intensity control is active with Dynacolor
on but its range is greatly reduced

PIN NO.| CONNECTION

Ll

LD 00~ OV B W PO =
—_ > o -

I

i |

I
RSl

Gl G4
G5

AN e — -

G5

%
12KV 67KV

connections.

Figure 3 Circuit illustrations of the new 100 degree, tri- -potential, in-line gun and pin

C250, . 30MF

HI FREQ j_

through shunting resistor R644.

Over voltage shutdown

The TS-961 includes a special over
voltage beam current shutdown
circuit to guard against excessive
radiation if runaway conditions
develop (Figure 8).

During horizontal retrace a
positive pulse from the horizontal
output transformer biases D813 into
conduction and charges C814. Any
increased pulse amplitude corres-
pondingly increases the charge on
this capacitor. A special shutdown
control, R818, is adjusted to cause
conduction of zener diode D809
when the horizontal pulse reaches a
predetermined level. When this
occurs, the zener gates SCR Q804
into conduction and this reduces B+
to the horizontal oscillator, causing
circuit shutdown. This control is factory
sealed to prevent accidental
misadjustment.

Small screen changes

The most significant differences in
Quasar's portable chassis design
(TS-963) for 13-and-15inch CRTs,
are found in the video, vertical and
sound output sections.

The newly redesigned video
section uses five transistors to

1s251] LS250 provide video amplification.'DC

g 320 restoration, vertical and horizontal

e blanking, brightness, picture and

> sharpness control.

g ® The vertical sweep section is
comprised of four transistors and
associated circuitry which generate

Figure 4 The “Audio Spectrum” sound circuitry
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Figure 6 Quasar’s redesigned color processing circuitry
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the vertical sweep currents. A base- control circuits which helps maintain 961 and 962, while basically the

gated multivibrator develops the the proper ratio of brightness, same, are notinterchangeable
sawtooth waveform appilied to the contrast and intensity. The viewer (Figure 7). Luminance from the
output, two stacked NPNs which may adjust the picture to personal service switch is DC coupled
share the B-plus supply voltage. preference and the light sensor through series drive controls to the
A complimentary symmetry output  maintains the selected ratios. emitters of the red and blue output
sectionis the biggest differencein | transistors and through a fixed
the audio section of the TS-963 Video output assembly resistor to the emitter of the green
(Figure 9). The CRT socket boards in the TS- continued on page 45

Audio signals from Pin 12 of 1IC201,
the sound processor, are applied to
audio amplifier Q251, the collector ;
of which feeds Q251, an NPN V'DEO OUTPUT ASSEMBLY
device, and Q253, a PNP transistor.

Therefore a positive audio signal

CRT / VIDEO OUTPUT
ASSEMBLY

to the base of 251 increases collector - Lgﬂ s
conduction and lowers its voltage. Rz 1k 140353

This, in turn, decreases bias to 251 “?J’——O—l—wv*f x

but increases bias to 253. A negative Ll 2
going signal produces the opposite '°"‘E[ %
effect, thus causing current through ___J,_“

the output transformer to reverse.

Automatic hue control

The 3.58 MHz oscillator signal is o
applied to the flesh control and ! g
carrier limiter stages through a hue s

AC

contro! stage. The external hue Akl e
control varies a DC voltage which o c! marz o |C30
shifts the phase of the oscillator SERV. SW O 03533 s B
signal to adjust picture hues. The b2 ﬁ?,{,ﬂ.“il*{_% ‘
sub hue control centers on the range = RED OUTPUT | et W o
of the customer hue control, which is A e Noetss
always active but with reduced range rfés‘i%i‘ |
with Dynacolor on. \

A separate carrier limiter stage OLE%M
limits the amplitude of the 3.58 MHz 3‘&%’&
oscillator signal. It couples through L '"O’;‘;z‘ Lty LR A2l
C626 to the “I" demodulator and is B25cc 1819 L i
through a 90 degree phase shifter &E ¢ G ourPur -
network to the “"Q" demodulator. 'l : v

Foliowing “I" and “Q" axis g}:ﬂ
demodulation, the R-Y, B-Y and G-Y 8 o
signals are developed in the matrix 3 AR = LIGHT ]
stage and applied to the color 051% ol w392 270 o PRz
outputs on the CRT/Video output 5 sﬁ%ﬂlm L ziu-’v Ll R
board. G-Y ! NOTICE 03512 035%7?3'5( 2

Flesh tone correction circuitry ook ™S rmm
corrects for yellow/green and o
purplish flesh tones by phase
modulating the 3.58 MHz carrier. A Bey
phase detector compares the

chroma anao continuous wave carrier FROM HOR 12 H.V.
signals and controls a modulator i 0t ;g?”
which phase shifts the generated 3
carrier proportional to the phase Figure 7 The video output assembly
error and toward the flesh region.
The greatest shiftis in the
yellow/green or magenta regions %“l‘m REZWOBK ABL VOLTAGE
and minimum correction occurs for OVERVOLIAGE 2 ]csls ,QN_ . i1 53
errors in the flesh colors. Maximum S"moovgu _2 JonE “E,‘W Slinct cale FB a H.O.T.
correction range is limited to a plus B E = P
or minus 20 per cent phase shift. ;g%’:‘z o~ 2 o

In addition, with Dynacolor*on,” a CIRCUIT
light dependent resistor controls the
DC voltage applied to the picture Figure 8 The over voltage beam current shutdown circuit used in the TS-961 chassis.
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Digital

electronics,
part three

A look at Digital Counters

In this article Mr. Carr shows
the elemental logic behind
basic counting circuits and
how to build them.

By Joseph J. Carr, C.E.T.

Now that we have discussed elementary
logic elements we can proceed to more
complex clocked logic forms and an
example of a counter circuit. Almost all
of the clocked logic and counter circuits
may be formed from combinations of the
gates discussed last month, but are
usually considered as separate
components because they are available
inintegrated circuit form and need notbe
constructed for each use.

Multivibrator circuits, because they
switch between two operating
conditions (high and low), are used in
digital applications for switching, pulse
shapers, gating (triggering) operations
and as counters and scalers in modern
test equipment. There are several types
of multivibrators — whether they are
constructed via discrete transistors or in
integrated circuit form — and it is
important to note the basic differences
concerning them.

The “free running” or Astable
multivibrator is one whose active
devices (transistors) alternate between
the on and off state at specifically timed
intervais. This type of multivibrator is
generally employed as a waveform
generator oscillator since it does not
require continuous triggering.

Another type is the Monostable “one
shot” multivibrator, which alternates
between its two operating conditions
only when a triggering signal is received.
In other words, one of the switching
actions occurs when the triggering
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signal is received and the second
follows at a specific interval.

Flip-flop circuits

The third, and most used type of
multivibrator in digital counting
operations is the Bistable device, more
commonly known as the “flip-flop.” The
characteristics of this device indicate
that once its outputs are placed in either
a high or low condition, that condition is
held until a second triggering signal
reverses its state. As such, it may be
employed as a type of memory devicein
digital applications.

Examples of a bistable RS (reset-set)
flip-flop are shown in figures 1 and 2.
These are made from cross coupled
NOR and NAND gates, respectively.
Although both are usually labeled
simitarly in schematics, they have quite
different properties (study the truth
tables accompanying the respective
figures).

Also note that these flip flops have two
output terminals, labeled Q and Q (read
not Q). These are complementary
outputs because one will be low when
the other is high.

The NOR gate RS flip-flop follows
these rules:

1. Ifbothinputs are low (logical-O), then
Q and Q remain in their present state.
2. Ifthe SET input is brought high, then
the Q output is forced high and the Q is
low. The flip-flop will remain in this state
despite any further changes in the SET
input condition.

3. If the RESET is brought high, then
the Q will go low and the Q is made high.
The flip-flop will not respond to any
further changes in the RESET input.
4. If both inputs, SET and RESET, are
brought high the poor thing doesn't know
what to do. This is a disallowed state.

NAND gate rules
The Nand gate flip-flop of figure 2 will

obey these rules:

1. If both inputs are low, no change
occurs (same as rule #1 above).

2. If the SET is made high, then the Q
output is low and the Q is high.

3. Ifthe RESET is made high thenthe Q
output goes high and the Q is low.

4. If both inputs are high, again a
disallowed state.

Note that both types of RS flip-flop
respond the same to the conditions of
rules #1and #4, butin the rules #2 and
#3 they behave in opposite manners.
This is not actually too surprising since
they are constructed of opposite types of
gates; NOR and NAND. Some older
texts (and a few new ones) called the
latter flip-flop a R-S (Not-R-Not-S)
flip-flop but that is awfully clumsy, so
most people simply call them both by the
name RS flip-flop.

Gates and the RS flip-flop operate in
response to changes at their respective
input terminals, and will react at the time
when the changes occur. This is known
as asynchronous operation. Another
class of flip-flops operate in a
synchronous manner in that they will
respond to input changes only at certain
times that are dictated by a system clock
(a pulse train). This is known as a
TYPE-D, or gated flip-flop.

Type-D flip-flops

An example of a simple clocked logic
flip-flop is the Type-D circuit of figure 3.
The signal level (1 or 0) applied to the
date (D) input is transfered to the output
only when the clock terminal is in a high
state. Data transfer occurs on the
positive transition of the clock pulse. ltis
necessary that the clock pulse be a
sharp, square, well-defined and
noiseless pulse from 0-volts to +5-volts.
Otherwise, erroneous operation will
occur.

The Q and Q outputs will remain in the
condition dictated by the data signal until



SET SET
O a (o ]
a (]
RESET e RESET O
1% o )
R S Q Q = -
R S 0 Q
0 0 no change
( ge) 0 0 (no change)
0 1 1 0 0 1 0 5
1 0 0 1 1 0 1 0
1 1 (disallowed) 1 1 (disallowed)
A i
Fig 1-Two input NOR gate RS flip-flop with its associated Fig 2-Two input NAND gate flip-flop with its associated
truth table. truth table.
(logical-1). We can get other counters by
Data Input Output the mere expedient of cascading the
o——pD ob—o0 | divide-by-two stages.
The timing diagram of a three stage
Outpui J SET g circuit is show in Figure 5. These
Gk | SF=——0 Cir diagrams are extremely useful for
figuring out the circuit action in digital
K o Qp—— electronics, and should be drawn
whenever you are studying a new circuit.
Juuu l Recall that a J-K flip-flop will only
Clock input respond to the falling edge of the input
pulse. We get one output transition for

Fig 3-Block diagram of a Type D flip-flop

the next clock pulse is received.
Between clocked pulses the data input
signal can change all it wants, but no
change will be reflected at the outputs
until a clock pulse is received.

Direct Vs. clocked input

The J-K flip-flop is a little more
complicated, and is shown in figure 4
and its accompanying truth table 1. This
type of clocked logic circuit has two
types of input, direct and clocked. The
direct inputs force the outputs to a
predetermined condition, while the
clocked inputs follow rules that
determine what will happen by the
conditions present at the J and K inputs.
If the SET input is made high, and the
CLEAR inputis low, then the output will
be low. If the SET is low and the CLEAR
is high, then the output s high. Clocked
operation occurs if both the SET and
CLEAR inputs are high. Under this

Fig 4-Block diagram of a J-K flip-flop

condition, the flip-flop responds to
changes atthe J and K inputs, only when
allowed to do so by the clock, in this case
on the negative going transitions (i.e.,
from +5 vdc to 0 vdc). By triggeringonly
on the falling edge of the clock puise you
will note there are only half as many
output pulses as there are only half as
many output pulses as there are input
pulses (see Table 2 and the
accompanying waveforms). The J-K
flip-flop then, can be used as a counter
since it divides by two. The output
frequency is one half input frequency.

Counter circuits

Counter circuits perform not only the
binary counting function that their name
implies, but are also used as frequency
dividers. The simplest counter is the
divide-by-two, consisting of a single J-K
flip-flop with its K and J terminals
connected permanently to +5 volts

every falling edge applied to the input
clock. The output frequencies of such a
circuit are f, f/2,f/4,1/8...1/(2").

Of course, information coded in binary
form is useful inside of an electronic
instrument (computer, counter,
calculator), but virtually meaningless if
disptayed in binary form for the human
operator. Since we are most
accustomed to counting in decimal
numbers, it is quite common in digital
circuits to devise systems that count in
the same number also.

Scale of 10 counters

Actually, by using common binary
flip-flop circuits and various types of
feedback we can “trick” the counter into
thinking it is counting in decimal form.
The secret is to make the counter reset
to zero on the tenth pulse.

Let's describe one, of many, methods
for doing this.

Refer to figure 6, a block diagram of
four cascaded flip-flops with an inverted
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feedback capability into the SET inputs
of FF2 and FF3. In this case the flip-flops
are SET by negative going pulses. Also
refer to the input pulse table for this
circuit.

As the input table shows, the count
proceeds normally during the first seven
input pulses. For example, on the third
input pulse, FF1 has just been activated
into the “high” state, FF2, which does
not respond to positive going pulses,
remains in the “high"” state, and this
gives us a binary count at the four
flip-flops of 0011, which you should
recognize as decimal number “3.”

However, as the eighth input pulse
reaches FF1, its output reverts to the
zero state. This negative going output
from FF1 should have triggered FF2 into
the zero state, and FF2's falling polarity
should have triggered FF3 “low,” and
similarly, FF3's falling polarity should
have triggered FF4 into the “high” state.
But— because of ourinverted feedback

arrangement —itdoesn’twork that way.

Here’s what happened. As FF4,
representing binary “8” went high, the
signal inverter in the feedback circuit to
the SETs of FF2 and FF3, kept those two
flip-flops in the high state. Thus the
eighth input pulse advanced the binary
count to an apparent 14—1110. The
application of the ninth pulse to FF1
simply advanced the binary count by
one, to binary 15— or 1111.

However, look what happens on the
10th pulse, everything falls to zero — or
reset— which brings us full circle for our
scale of ten counter. In other words, all
four flip-flops responded to the negative
pulse at their inputs and their outputs fell
to the zero state. The zero state at the
output of FF4 wasinverted and fed to the
SET inputs of FF2 and FF3, but since
they do not respond to positive going
pulses, there was no effect on their
output.

In the past few months we have
featured a little about digital electronics
and introduced you to simple counting
principles. Now that you have the
basics, you may expect to see an
increased number of articles on digital
circuits and more sophisticated counting
methods. ETD

TABLE 1
Set Clear Output
0 0 (Dissallowed)
1 0 0
0 1 1
1 1 (see clocked operation)

TABLE 2
Rules for Clocked Operation

Clock J K Q Output
0 0 (no change)
1 0 1
0 1 0
0vDC ==~ 1 1 {Goes to opposite of present condition)
B
Input to H/1 1 2 3 4 5 6 7 8 1
Input to f/2 l L J l I l l 1
Input to H/3 l I l |
input to
succeeding stage £ l

Fig 5-Timing diagram for three plus stage flip-flop circuit showing
input and output wave forms.

Input Pulse Counter State -
i FFa FFa FF2 s Count
}: 0 0 {1 0 0
1 0 0 0 4 .
2 0 0 1 0 5
3 [} 0 1 1 :
4 0 1 [i] 0 4
] 0 1 0 1 .
6 0 1 1 0 :
7 0 1 1 § y
; ) ' 1 0 "
d 3 ; 1 1 15
10 0 0 0 0 >
INVERTER
!
~
- SETs sn,t-
o :r_a FFy :Z— w | "
o S 0 o

Fig 6-Block diagram of a scale of 10 counter and the table showing its summary of states.

Table 1-Direct input rules for the J-K flip-flop
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Table 2-Truth table for clocked operation of the J-K flip-flop plus the associated wave forms




Now you can
save money
and
get the counter
you want-

A frequency counter
should deliver all the per-
formance you expected when you placed the
order. If the counter is a B&K-PRECISION
you'll be getting that plus some equally impor-
tant benefits—a price that you can easily
afford and off-the-shelf delivery.

B&K-PRECISION has engineered a line of full-
feature frequency counters to suit most

MODEL 1850
+ 520MHz guaranteed;

typical

et

Compact size;

v _3.‘; accuracy

6 digit readout

MODEL 1820
+ 80MHz guaranteed;
100MHz typical

immediately

applications. All have been
conceived as cost-effective
answers to frequency measurement needs in
communications, lab, field and plant applica-
tions. Every B&K-PRECISION counter fea-
tures: autoranging, liberal input overload
protection, a minimum of 1Hz resolution,
conservative specifications, and easy-to-read
LED displays.

MODEL 1801
- 40MHz guaranteed; .
60MHz t)_lp'cai |

-

(="

1y
vl

+Period, event and time measurements

At the top end of our line is the new Model
1850, very conservatively rated at 520MHz.
Features include: TCXO time base...Period
measurements from 5Hz to 1MHz...Leading
zero suppression...Bright .43" LED display

Gate times from 10 ms to 10 seconds...$450.

The 1820 Universal Counter is one of the most
versatile counters available at any price.
Frequency measurement typically extends be-
yond 100MHz .. Period measurements from
5Hz to tMHz . . . Period average, auto and
manual positions . . . Elapsed time measure-
ments to 9999.99 seconds (plus overflow)...
Totalizes event counts to 999999 (plus over-

flow)... $260.
o PRECISION

At only $120, the 1827 portable frequency
counter is slightly larger than a pocket
calculator. 30MHz guaranteed; SOMHz typical
. . . Battery saver for all-day field use . . . Full
range of optional accessories available.

The 1801 is a rugged frequency counter
designed for production line and mainte-
nance applications. Readings to 40MHz guar-
anteed; 60MHz typical . . . Easy to use and
read...Wide range input eliminates the need
for level adjustments...$200.

Isn't it time you stopped sacrificing features
and performance for price? See your local
distributor for immediate delivery.

DYNASCAN
CORPORATION

6460 W. Cortland Avenue, Chicago, IL 60635 312/889-9087
In Canada: Atias Electronics, Ontarlo
International Sales: Empire Exporters, Inc.. 270 Newtown Road, Plainview, L1, NY 11803
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Electronic

tuning
systems

The conversion has begun

In this article Mr. Shih
analyzesthe operation of “first
generation” sequential
electronic tuners.

By Paul Shih

Electronic tuning of television receivers,
firstintroduced in Europe, has been slow
gaining acceptance in the United States
primarily due to the cost. Now, however,
the advantages in the performance of
electronic tuning over that of a
mechanical tuning system have begun
to outweigh that concern. Additionally,
technological advances in the design
and production of digital circuitry have
cut down the cost of electronic tuning
systems. Some U.S. TV manufacturers
have now begun to switch to
all-electronic tuning systems not only for
their top-of-the-line console chassis, but
also for 19 ' and smaller portable
chassis.

Inherent disadvantages associated
with a mechanical tuning system, such
as unreliable operation due to wear, or
poor contacts and inconvenience in
switching from one channel to the
others, have long been recognized.
More advanced random access tuning
systems make it possible to go directly
from one channel to any other in a
fraction of a second without
encountering other channels along the
way. Thismakes UHF tuning as easy as
VHF tuning.

In this article | will limit myself to the
“first generation” of sequential
electronic tuning systems. Their
analysis canbe a problem when you find
that LSI technology encapsulates the
whole tuning system in one or two large
integrated circuits.

Basic principles
Electronic tuning is made possible by
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use of a varactor tuner in conjunction
with analog or digital control devices that
provide necessary tuning voltages. A
varactor is a semiconductor diode
whose junction capacitance is inversely
proportional to the applied reverse bias
voltage. The varactors replace ordinary
tuning capacitors in the RF amplifier,
mixer, and local oscillator. (see Dz, Da,
De and Ds in Fig. 1) When variable DC
voltages are applied to these varactors
in the tuner through various schemes to
be discussed later, the capacitance of
the four tuning circuits is changed
accordingly, thus accomplishing tuning
operation.

There are at least three systems now
being used to produce and switch the
required tuning voltages. The simplest
system uses an array of 16 or 20
potentiometers that are connected
between a constant DC voltage source
and the ground. After preadjusting each
potentiometer to obtain a voltage that
would tune the receiver to one of the
local channels, it becomes a matter of
routing these analog pre-set voltages to
the tuner in order to tune in the desired
stations.

The analog voltage routing process
may be accomplished by selectively
pressing a set of push-buttons on the
front of the receiver to close the
potentiometer circuit for the desired
channel. (see Fig. 2) A tab for identifying
the channel number is usually inserted
in each push button.

Digital switching circuits

A more elaborate method to produce
and switch a pre-set analog tuning
voltage employs an AFC voltage source
in conjunction with a digital switching
circuit. To illustrate such a system, the
first generation of General Electric
electronic tuning, found in MB chassis,
will be used as an example (see Fig. 3).
The system produces and switches
tuning voltages and also performs such

functions as channel indication, VHF
Hi/Lo channel switching, UHF/VHF B+
switching, AFC defect and
deprogramming of unused channels.

The voltage source for the tuning
potentiometers is obtained from a
combination of a regulated power supply
and the collector voltage of a differential
amplifier which consists of Q148 and
Qias. The dual-polarity AFC voltages
from IC 202 on the MB chassis are
coupled to the bases of the differential
amplifier. Variations of the AFC voltage
at the base of Q148 cause its collector
voltage to become more or less positive.
This changing DC volitage is applied to
the upper ends of the VHF tuning
potentiometers.

By properly adjusting each of these
tuning potentiometers, the initial tuning
voltage for the desired channel is
obtained at the wiper arm, and after
amplification by Q1eo, the tuning voitage
is coupled to the varactor diodes in the
tuner.

How is AFC operation on VHF
channels achieved? The AFC operation
is achieved when the changing DC
collector voltage from the differential
amplifier compensates for slight
mistuning caused by animproper setting
of the wiper or frequency driftin the local
oscillator. The maximum DC voltage
change at the top of the VHF
potentiometers is approximately +2
volts.

UHF operation

The AFC setup for the UHF channels is
slightly different than that for the VHF
channels. This is due to the fact that
each UHF potentiometer must tune
through a wide frequency range for 70
channels in a similar tuning voltage
range as in the VHF operation. It is
obvious that the +2 volt variation in the
DC voltage source would be too much
for one single UHF channel. Therefore,
instead of connecting the top of the UHF
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Fig. 1—A simplified schematic diagram of a varactor tuner.

Fig. 2—A basic push-button channel selection system.
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Fig. 3~ A simplified schematic
diagram of GE electronic tuning
used in MB chassis.

potentiometers to the 25.1+2 volt
collector potential, the UHF
potentiometers are connected to the
fixed DC power supply through Riss.
The AFC +2 volt variation at the
collector of Qiasis scaled down to a very
small AFC voltage by Ris7 and Rieo. This
small AFC voltage added to the voltage
coming from the wiper of the UHF
potentiometer at the base of Qieo for the
UHF operation does not have an
appreciable eftect on the VHF operation
because the VHF AFC voltage swing
has a much wider range.

When turning on the set and also
during switching between channels, the

normal AFC function is defeated to
prevent channellockout. This is done by
sending a pulse from the oscillator, to be
discussed shortly, through Qis2 and
Q147 which saturates Qise. The
saturated Quas shorts out the dual AFC
inputs to the differential amplifier.

The digital gates

There are five digital ICs usea for
switching the tuning voltage. The IC194
and ICq98 €ach have four two-input
NAND gates. The four gatesin IC1g4 and
gate 5in IC19s are wired externally with
Q151 and Quso to form a switching
oscillator. When either the “up” or

“down" switch is closed, the charge and
discharge of C1a7 in the oscillator circuit
begin to produce a sequence of timed
pulses. The pulses are coupled to two
interfact NAND gates 6 and 7 inthe IC1gs
and are shaped into square waves for
application to the up/down counter IC1gs.
By counting the square wave input
pulses, the counter produces four-bit
binary coded decimal (BCD) outputs
which are then converted into ten digital
encoded outputs by the decoder
IC195. The ten digital encoder outputs
(only two possible states, high DC
voltage or low DC voltage) are
applied to the emitters of ten pairs of
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You can be sure

more times in more circuits in more places
than with any other multimeters on the market today

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

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

DVM38 $395
3% DIGIT .1% DCV ACCURACY
AUTO-RANGING DVM

A *prime” standard at your fingertips for
measurements you can trust. Auto-ranging
for extended low-level range and ease of
operation, 15 Megohm input impedance
assures ,1% reading accuracy is maintained
in solid state circuits. Highly sensitive, yet
fully protected to 2000 VDC overloads, Hi-
Lo Power Ohms circuit simplifies in-circuit
resistance measurements.

DVM37 ne¥ $268
3% DIGIT .1% DCV ACCURACY
PORTABLE DVM

Prime standard .1% accuracy on the bench
or in the field for less than $250. The
DVM37 is the most accurate portable DVM
you can buy, with 15 Megohm input imped-
ance for 50% mare accuracy. Includes auto-
matic features—Auto Zero, Polarity, Deci-
mal, Overrange. Fully protected inside to
over 2000V on all functions, including
Ohms, and protected outside with super-
rugged case. Full ranges for every test
Fingertip 'Push-On’* switch in probe saves
batteries as power is applied only when
needed.

In stock at your favorite local

Sencore Full Line Distributor.
In Canada: Superior Electronics

DVM32 $225
3% DIGIT 5% DCV ACCURACY
PORTABLE DIGITAL MULTIMETER
Bench and field master for digital accuracy
measurements anywhere, 0.5% DCV accur-
acy, backed with 15 Megohm input imped-
ance. Exclusive battery-saving Auto-Display
turns the display on automatically when you
make a measurement. 2000V input protect-
ion on all functions and ranges—including
Ohms.

DVM36 $158
3% DIGIT 5% DCV ACCURACY
POCKET PORTABLE DVM

Pocket portable lab accurate performance
that fits every budget with highest perform-
ance-to-price benefits of any meter..5% DCV
accuracy, backed with 15 Megohm input im-
pedance for lowest circuit loading. Full pro-
tection to 1000 V on all functions and
ranges—including ohms. Drop-proof case
Battery-saving "'Push On’ button in probe.

DVM35 $134
3 DIGIT 1% DCV ACCURACY
POCKET PORTABLE DVM

Fast, direct reading digital accuracy for the
man on the go. Same features as DVM36,
except 3-digit, 1% DCV accuracy, backed
by 15 Megohm input impedance that is ten
times more accurate than analog meters.

+.9949

S ENCORE

SENCORE

DIGITAL MULTIMETER SPECIALISTS
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channel driver transistors, one driver
transistor for each channel. These
twenty transistors are divided into two
groups in terms of their base
connections. The bases of one group of
transistors for channel 2 through 11 are
connected to the Q output at pin 8 of the
flip-flop IC197. The Q (not Q) output at pin
6 is tiéd to the bases of the remaining
group of transistors for channels 12, 13,
and eight UHF channels.

A channel is selected by saturating
the driver transistor because under this
condition the conducting transistor
completes the potentiometer tuning
circuit and allows the tuning voltage to
be supplied to the tuner. The transistor is
switched to saturation by a low DC
voltage from IC195 on the emitter and a
high DC voltage from IC197 on the base.
All of the other 19 transistors will be cut
off. The “carry” and “borrow” pulses
from IC196 trigger gate 8in IC19s, and the
output from the NAND gate is used as
the clock input to IC1e7. The output of
flip-flop IC197 at pin 8 and pin 6, which as
we said, controls the base voltage of the
driver transistors, is switched into either
state by the clock input at pin 12.

Channel switching

To see how a series of channels are
tuned in, let's assume that the “up”
switch is held down, and the system is
cycled to channel 2. At this point, the
channel 2 driver transistor is saturated,
andthe tuning voltage is being applied to
the tuner. If the switch is still closed, the
oscillator will continue to produce pulses
which are counted “upward” by the
counter. The result is that pins 2, 3, 4,
continuously to 11 of IC1gs, will have a
low DC voltage one after the other, and
thus channels 3 through 11 will be
sequentially tuned in the same way as
channel 2.

After channel 11 is selected, a carry
pulse from the |C19¢ will trigger the
flip-flop 1C197, causing the Q voltage at
pin 8 to become low on the low channel
driver bases and Q output at pin 6 to
become high on the high channel
(channels 12, 13, U, through Us) driver
bases. The high channels from 12
through Us will be tuned sequentially in
the same manner. After channel Us is
tuned in, a carry pulse again will switch
the state of Q and Q, and the next
channel to be tuned in is channel 2.

Tapping either the “up” or “down
switch will switch one channel at a time.
The momentary closing of the channel
selection switch causes the counter to
advance one “counting” number. The
result, of course, will be for the system
to switch one channel.
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Fig. 4—A GE remote transmitter used with
MB chassis.

Volatile memory system

The General Electric electronic tuning
has a volatile memory system that
allows the receiver, when turned dn
again, toreturnto the same channel that
was being viewed when the set was
tuned off. This is accomplished by
continuously supplying the power to the
tuning, switching and AFC circuits
whether the set is on or off, as long as
the receiver line cord is plugged into a
electric outlet.

Sequentially switching the channels
from one to the next has a
pre-determined rate. However, if some
unwanted or empty channels are in the
way and need to be by-passed, simply
turntheir respective potentiometers fully
counterclockwise. This places the arm
of the pot at the driver’s collector end.
When any one of these channels is
selected, the saturated transistor
causesiits collector voltage, and also the
arm of the pot, to drop below 1.2 volts.
Since the cathode of the pot diode is now
near the ground potential, both the pot
diode and the diode Y132 condu conduct,
causing Qiss and Qi91 to saturate. The
saturating Qis1 shunts Ri77 across Yise
to decrease its back resistance. This
causes the oscillator to increase its
frequency sharply so that the unwanted
channels will be passed over very
quickly.

Channel indication is shown by the
flow of an indicator lamp directly behind
the associated channel number. A neon
bulb is connected between the collector
of each driver transistor and a constant
current source through Ri1s. When a
channel is selected, the collector of the
selected channel driver transistor and
one side of associated neon bulb will be
atalow potential. Since the other side of
the neon bulb is still at a high potential,
the bulb glows.

VHF Hi/Lo channel switching

The frequency range for the VHF
channels 2to 13 has aratio of 1:4, which

is too much of a variation for capacitive
tuning by a varactor diode. In order to
obtain a sufficient tuning range by using
the same varactor diode, part of the
inductance is shorted out to reduce

inductance for the high VHF channels 7 |

through 13. This is accomplished by
applying a voltage to forward bias a
switching diode that is connected across
part of the inductance. (see D,, D3, Ds
and D7 in Fig. 1). To tune in low
frequency channels 2 through 6, the
switching diode is cut off by a reverse
bias voltage so that the full inductance is
restored.

The forward and reverse bias
voltages are switched back and forth by
a PNP transistor Qiss (see Figure 3).
When any of the VHF high channels is
selected, the corresponding saturating
channel driver transistor causes its
collector diode to conduct. This pulls the
base voltage at Q1s9 down, and the
result is that Q1ss saturates, and its
collector voltage jumps from —21 volts
to +22 volts. The +22 volts from the
collector is routed to the tuner to forward
bias the switching diodes.

During the low channel operation,
none of the high channel driver

transistors or their collector diodes are |

conducting. This allows the base voltage
of Qise to return to about +23 volts, and
thus cuts off Q1se. With Q1ss cut off, Ries
presents a lower source impedance
than that of the collector to emitter of
Quss. Thus, —21 volts is now supplied to
the tuner to reverse bias the switching
diodes.

Remote control system

A wireless remote control system, used
in MB chassis, employs ultra-sonic
waves at 38.5 khz to activate the on-off
and volume stepping function and 41.5
khz to start the “up” channel selection
operation. The system consists of a
hand held transmitter unit and a receiver
unit thatis located inside the TV cabinet.

In the transmitter unit, a free-running
oscillator produces either 38.5 khz or
41.5 khz ultra-sonic waves, depending
on the value of capacitance of the LC
tuning circuit (Fig. 4). Two switches S
and S: are used to select two different
capacitances, as well as to turn on the
battery power for the transmitter unit.
Pressing the ON-OFF VOLUME switch
S2 closes the battery power supply
circuit and at the same time places C s ¢
in parallel with L1 for generating 38.5 khz
waves. When the CHANNEL SELECT
switch S is pressed, once again the
battery supply circuit is completed, and
Ca is connected in parallel with L1 to
produce 41.5 kHz waves.

Earn
$30,000

a Year

Are you a T.V. technician
tired of working for the other
man? Would you like to open
your own repair service?
Would you like to double your
present income? If so you
should see my Overhead
and Profit control system.
With this system you can
open a shop of your own with
very little overhead and no
risk of failure while at the
same time locating your shop
in the heart of the business
community in your town. |
opened my shop 3 years ago
and this year | will net over
$30,000 and you can do the
same far more easily than
you would have ever
thought. If this sounds
unlikely, | can’t say that |
blame you for being skeptical
so | want you to see this
system at no risk. If within 30
days of receipt you are not
satisfied just return the
material for a full refund.

Please send me your system
for my examination. If | am
not satisfied | may return the
material for a full refund.

Enclosed please find $4.00

NAME
ADDRESS

To: Bill’'s T.V.
1101 So. Main St.
Springfield, Tenn.
37172
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Antennas and Accessories and many
other electronic items are covered in the
new expanded catalog from RMS Elec-
tronics. Items detailed include: TV and
FM antennas, antenna kits, hardware,
and accessories, MATV systems
equipment, replacement antenna rods,
CB and two-way communications
equipment, and PA and audio speaker
horns. New items covered include: a
75-300 ohm balun for indoor and out-
door use, new MATV cables featuring a
75 ohm CB interference filter, a 75t0 75
ohm CB interference filter with a new
solid-state network, and others. The
new literature also includes a guide to
exact replacement for the SRA and RA
series of replacement antenna dipoles
and back-of-the-set antennas. Catalog
is free from RMS Electronics, Inc., 50
Antin Place, Bronx, N.Y. 10462.

How to Obtain An Electronics Degree
Through Independent Study is de-
scribed in a new catalog available from

the Center For Degree Studies. The lit-
erature  describes a  guided
independent-study program designed
especially for those who can't fit per-
sonal or working hours to classroom
schedules. This program, when com-
pleted, will result in an AST degree (As-
sociate in Specialized Technology) in
Electronics Technology. Study schedule
and pace of study are up to the individual
with no need to attend classes. The
brochure includes information about the
complete curriculum and how to enroll.
Free from Center For Degree Studies,
Electronics, AST, INTEXT, Scranton,
PA 18515,

The Full Line of Wiring Components
is described and illustrated in the latest
literature from the Panduit Corporation.
The newly updated 12-page catalog in-
cludes illustrated information on the
firm's line of cable ties, clamps and
marker ties; cable tie mounting and
marking accessories; tension-controlled
cable tie installation tools; plastic wiring
duct; spiral wrapping; terminals, splices,
disconnects, wire joints, installation
tools and wire and identification mark-
ers. Bulletin CC-3 is free from Panduit
Corporation, 17301 Ridgeland Ave., Tin-
ley Park, lllinois 60477.

Electronic Component Assortments
available from Sprague Products are
featured in a new 12-page tabloid flyer.
The new brochure features 8 aluminum
electrolytic capacitor assortments; 11
film tubular capacitor assortments; 1 di-
pped tantalum capacitor assortment; 2
carbon film capacitor dssortments; 1
Zener diode assortment; 1 small signal
and power transistor assortment; and 1
switch assortment. Also included in the
brochure are 3 metal-encased compo-
nent assortments intended for larger
service shops, labs, schools and indus-
trial plants. The brochure, M-946A, is
free from Technical Literature Service,
Sprague Products Co., Marshall St.,
North Adams, Mass. 01247.

Replacement Parts for TV Games are
listed in a new brochure from Workman.
The literature describes crystals, chips,
switches, controls, antenna junction
boxes and AC adaptors needed for ser-
vicing of the new TV, or video games.
The brochure, No. MS2422, is available
free from Workman Electronic Products,
Inc., P.O. Box 3828, Sarasota, Florida
33578.

Aluminum Electrolytic Capacitors are
described in a new technical information

Finding the right semiconductor replacement is easy with.....
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bulletin now available from the Mallory
Capacitor Co. The bulletin (Form
4-303A) is a comprehensive information
source containing standard design rat-
ings, an application guide, typical per-
formance curves and complete perfor-
mance characteristics for the capacitor.
The CGS capacitor is a computer grade
capacitor available in a wide variety of
mounting and technical configurations.
The literature is free from George Smith,
Product Mgr., Mallory Capacitor Co.,
P.O. Box 1284, Indianapolis, Indiana.

Japanese Replacement Parts, for CB
Radio, Tv, and hi-fi equipment are cov-
ered in a new 8-page illustrated catalog
from Ora Electronics. Featured parts in-
clude: integrated circuits, transistors,
ceramic filters, and tape and cassette
heads. Also included is “Understanding
Japanese Semiconductors,” a purchas-
ing guide for Japanese parts. Free from
Ora Electronics, P.O. Box 7548, Van
Nuys, CA 91409.

Cable, Wire, Assemblies & Harnes-
ses are described in new literature from
Precision Cable. The catalog details the
firm's cable assemblies, wire harnes-
ses, cable and all types of wire, such as
automotive, electrical, military primary,

milspec and UL wire, from 8 to 28 gauge
size. Catalog is free from Precision Ca-
ble, 2722 National, Garland, Texas
75040.

Exact Replacement TV Antennas are
covered in a new 16-page guide offered
by JFD Electronics Corporation. The
new booklet catalogs the firm’s antenna
replacements for table and portable TV
sets including the latest models. In-
cluded are exact replacement antenna
listings for Admiral, Emerson, GE, Mag-
navox, Motorola, Packard Bell,
Panasonic, Philco, RCA, Sears, Syl-
vania, Sony, Westinghouse and Zenith.
Each replacement antenna is cross-
referenced to each brand by TV chassis
number and antenna part number. Free
from Linda Swindell, JFD Electronics
Corp., Industry Drive, Oxford, N.C.

A New Microphone Shorting Plug de-
signed to eliminate hum and noise
pickup is covered in new literature avail-
able from Switchcraft, Inc. New Product
Bultetin No. 323 describes the firm’s new
“Q-G" shorting plugs that connect di-
rectly to female receptacles, shorting
circuits together, and reportedly
eliminating hum and noise pickup by un-
terminated circuitry. A six-inch chain on

the plug is included for anchoring, pre-
venting loss or misplacement. The Bulle-
tin is free from Sales Dept., Switchcraft,
Inc., 5555 No. Elston Ave., Chicago, |I.

A New.Portable Frequency Counter is
described and illustrated in new litera-
ture available from Continental Spe-
cialties. The new brochure describes the
firm's 8-digit 100MHz frequency
counter, Max-100. The full-color four-
page brochure is free from Continental
Specialties Corporation, 70 Fulton Ter-
race, New Haven, Connecticut 06509.

A Brief Guide to Microphones is the
title of a new instructional booklet avail-
able from Audio-Technica U.S., Inc. The
15-page booklet explains microphones
through eight basic terms — dynamic,
condenser, omnidirectional, unidirec-
tional (or cardioid), proximity effect,
feedback, impedance and sensitivity. It
uses a step-by-step approach with
simplified technical terms and should be
useful to amateur and pro recordists and
audio retailers. The firms says itis nota
product catalog and that the information
applies to all brands of microphones.
Available free from Audio-Technica
U.S, Inc., 33 Shiawassee Ave., Fair-
lawn, Ohio 44313. 7D

RCA's all new _
1978 Replacement Guide!

RCA’s biggest and most complete Guide, ever. Our

comprehensive line of replacement transistors, rectifi-
ers, thyristors, integrated circuits, and high voltage
triplers has now grown to over 750 SKs that repliace
143,000 domestic or foreign semiconductors. Andit'sall

under one cover.

It's an encyclopedia of solid state replacements. The

new Guide includes 387 SKs which have been added to
the line since February 1977. It contains 240 pages that
represent thousands of hours of engineering know-how.

Everything you need to stay up-to-date. The new Guide
covers consumer, TV, Hi-Fi, CB and industrial applica-
tions. And more importantly, they're available from your
RCA SK distributor. And remember, too, that every RCA
SK is backed up by RCA. They're Top-of-the-Line
quality.

Ask your RCA Distributor for a copy of the 1978 SK
Replacement Guide. Or write, enclosing $1.50, (check or
money order) to: RCA Distributor and Special Products
Division, PO Box 85, Runnemede, NJ 07078.

“c SK Replacement

Solid State
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INSTRUMENT

REPORT

Sencore has come up with a truly ver-
satile and unigue piece of video test
equipment in its new VA48 Video
Analyzer which features a brand new
(patented) method for fast video IF and
chroma section alignment work. What
they've come up with in this unit is a
complete and practical system for
analyzing and troubleshooting in TV,
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For more information about this instrument, circle 200 on the

Sencore’s
new video
analyzer

By Richard W. Lay
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Reader Service Card in this issue.

VTR, and MATV systems.

Retailing at $975, the VA48 is a com-
plete 23 pound package which contains
all of the signal generating circuits re-
quired for checking via the signal sub-
stitution method in any section of a TV
receiver from the low level front end and
color sections to the high level horizontal
and vertical drive signals. While similar
signal substitution units are on the mar-
ket, Sencore’s approach goes a step
further to provide signal levels which
emulate those found in today’s modern,
modularly constructed receivers— in
addition to providing the signal levels
necessary for electron tube work.

However, the major innovation is the
VA48's newly patented “Bar Sweep”
method for IF and chroma section
alignment. Together with an oscillos-
cope, you and your VA48 should be able

to completely align any receiver in rec-
ord time without the need for separate
color or post marker-sweep generators.
More about the “Bar Sweep” method
later.

Other highlights of the VA48 are the
seven video patterns (see illustration).
RF signals atthe 5SmV level are available
for UHF, VHF and tuner substitution
purposes. There are 50mV level signals
for injection into the 2nd IF stage, and
500mV signals for the 3rd IF input or for
checking the adjacent video, sound, ad-
jacent sound and sound IF traps.

Later stage injection signals are avail-
able from a separate Drive Signals
selector at two maximum levels, 30 and
300 volts. These include vertical and
horizontal output pulses, vertical and
horizontal sync pulses, a horizontal key-
ing pulse for testing AGC or burst gates,
a keying pulse designed for SCR hori-
zontal stages, and a 30 volt maximum
1,000 Hz audio tone and 3.58 Mhz crys-
tal oscillator for substituting the color
subcarrier. Additionally, any of the
seven video patterns may be selected. A
separate “Drive Level” controls signal
attenuation between —30 and +30 volts
for solid state circuits and between
-300 and +300 volts for work in tube
circuits.

Other features of the VA48 include a
separate bias and B+ supply (adjusta-
ble from zero to +35 volts), a special
circuit for ringing and impedance match-
ing tests on flybacks or yokes, and a
meter for use with the impedance tests
as well as for display of signal leveis for
all drive signal functions.

But, what really sets the VA48 above
any of its competitors is the Bar Sweep
method of IF and color section align-
ment.

The VA48 provides an IF frequency
suitable for direct injection into the IF
stages. This IF is modulated by five fre-
quency bars, any of which may be indi-
vidually injected into a circuit simply by
depressing that frequency bar’s front
panel button. The available frequencies
are 188Khz, 750Khz, 1.51Mhz,
3.02Mhz, and 3.56Mhz and they have
been selected to provide a good reading
of overall frequency response through-
out the video bandpass area. Simply by
viewing the bars on the CRT screen you
can see which bars do not provide suffi-
cient detail or ringing.

Theoretically, all of the bars should
have about the same response through-
out the video bandpass. Therefore, by
simply turning down the brightness con-
trol of the receiver, and observing which
of the frequency bars drops from view



first, you can tell at which end of the
spectrum your IF strip or tuner is having
problems.

Once, having determined a problem
does exist, you can determine whether
you have IF or tuner problems using the
VA48 as a tuner subber or via direct
injection of the signals into the various IF
stages.

Similarly, alignment of the color
bandpass amplifiers is facilitated with
the VA48s patented “Chroma Bar
Sweep” system.

The chroma bar sweep provides three
color bars at 3.08, 3.56, and 4.08Mhz. It
may be used as a direct replacement for
the NTSC color generator in video tape
applications in that it contains a color
burst signal for properly setting color kil-
ler circuits.

Again, simply by reducing the bright-
ness level of the receiver and observing
the chroma bar pattern on the CRT
screen, you can determine at which end
of the frequency spectrum your
bandpass problem exists. To complete |
the color bandpass amplifier alignment |
directly from the CRT, just adjust the ’
coils for equal brightness levels on the
first and third, (upper and lower)
sideband color bars. If you're still using
your scope, adjust the three color bars
for equal amplitude on the scope screen.

Allin all, this has been a rather quick |
rundown of a very unique piece of new
equipment from Sencore. The theory
behind the use of this instrument ex-
tends far beyond what | can describe in
this short article.

Suffice it to say, the VA48 has applica-
tions for troubleshooting, analyzing and
correcting within every stage (video,
chroma, sound, sync, etc.) to be found
inside of a television receiver. It's an ex-
citing new piece of test equipment well
worth checking into. €7D

Perform a
death-defying act.
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Stop smoking.
Give Heart Fund

American Heart Association

A new standard
in quality Frequency Counters . ..
yet priced under $400!

Read

frequency

to nearest KHz

in the “MH2""

position, or to the
nearest cycle (Hz)

when switched to “"KHz".

194, 450«
H50. 235«

Maintaining a high degree of accuracy in frequency tolerances is
essential . .. you can’t afford to use anything but the best, whether it is
in audio, or FCC type accepted equipment, microwave sets, base station
transmitters and so on. Wilson, the name known for a decade in 2-way
amateur and commercial equipment, brings you two highly accurate
quality frequency counters at less than wholesale prices. The Model
WF C-500-E has 0.000002% measurement accuracy, and Model WFC-
500-S has 0.0001%. Both models enable counting of a wide range 10 Hz
to 500 MHz, have MHz or KHz indication with six digit readout and
feature lightweight advanced integrated circuitry design. Comes with
probe chord and both 110V AC and 12VDC power chords.

® Shipped via U.P.S. — Freight Prepaid!
® 10 Day Money Back Guarantee and 90 Day Limited Warranty!!

CALLOURTOLL FREE OROER DESK: 1-800-634-6168
=== o=l clipand mail the order belowm = = o - = - -y

Quan: Model WFC-500-E (.02 ppm) @ $399.00
Quan: Model WFC-500-S (1 ppm) @ $319.00
Please send me further literature on your Frequency Counters.

[ |
[ |
]
Name ]
Address :
City |
State Zip Telephone AC 1
]
]
1
]

Ship C.0.D. Cashiers Check or M.O. enclosed
Master Charge # BAC (VISA) =

Expiration date
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The Fastest C/‘mw.’ng Hame in Communications

Wilson Electronics Corp.

4288 So. Polaris » P. O. Box 19000 ¢ Las Vegas, Nevada 89119
Phone (702) 739-1931 » Telex 684-522

DEALERS WANTED for many areas . . . write for details
and complete literature on other Wilson products!!!
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DEALER'S

SHOWCASE

Portable Tape Recorder
Circle No. 135 on Reader Inquiry Card

A new AC/DC minicassette tape rec-
order, Model 2002, has been introduced
by Magnavox. Offering ‘no hands' oper-
ation with its built-in condensor mi-
crophone, and fingertip controls for
stop/reject/rewind, the new recorder op-
erates on DC with five 12 volt batteries,
or on AC with a plug-in AC supply unit
included with the cassette. Other fea-
tures include a safety record interlock to
prevent accidental erasure, pause con-
trol, quick repeat button for fast rewind/
replay and a tape travel indicator.

Front-loading Cassette Decks
Circle No. 136 on Reader Inquiry Card

Three new front loading cassette decks
have been introduced by Marantz Com-
pany, Inc. They are Models 5030, 5025
and 5010. Model 5030 features a DC
servo transport and three-head, full pro-
cess Dolby noise reduction system.

B
1 sepEsess £

Heads are of super-hard permalloy.
Model 5025 has two heads and single
process Dolby. This model also features
mic/line mixing, master level/fader con-
trol, tape counter with memory and a
defeatable peak limiter. Model 5010 fea-
tures the Dolby noise reduction system,
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permalloy head, extended range VU me-
ters, peak limiter and Bias and EQ set-
tings for three types of tape.

CB Antennas & Accessory
Display
Circle No. 137 on Reader Inquiry Card

A new colorful, island display promoting
CB antennas, accessories and re-
placement parts is now available for
dealers from Antler Antennas. The unit
displays up to six antenna models plus
an assortment of accessories and parts.
A container is included on the display

1l 'e
l | }'\Ib
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unit for distribution to customers of a free
antenna selector brochure. The red,
gold, white and brown unit provides a
focal point for floor or window displays.
The tower design is 6-feet high, yet, is
only 20 inches at the base. The display
unit is available free with quantity an-
tenna orders.

TV, CB and Telephone
Accessories
Circle No. 138 on Reader Inquiry Card

New packaged lines of television, modu-
lar telephone and CB accessories are
now available for dealers from Columbia

-

Electronic Cables. The new packaging
is designed to make both buying and
selling easier through the comprehen-
sive sales information provided on each
package. The firm’s full line of TV acces-
sories includes antenna coaxial cable
assemblies in 50 ft., 75 ft., and 100 ft.
lengths with “F” fittings and transfor-
mers. CB accessories include coaxial
assemblies, cable, antennas, mikes,
plugs, lightning arrestors, adaptors and
mike holders. Modular telephone ac-
cessories include modular converters,
line and extension cords, jack covers
and assemblies, jack and wall plate as-
semblies and adaptor plugs.

Telephone Privacy Control
Circle No. 139 on Reader Inquiry Card

A new product, called the “Silencer”,
that provides protection from the inva-
sion of unwanted telephone calls, has
been introduced by Zoom Telephonics.
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The device, which fits all normal phone
styles, and installs easily with a screw-
driver, clips on a phone, and keeps the
phone from ringing. A flip of the switch
turns the device on or off. It will retail for
$9.95.

Anti-static Turntable Mat
Circle No. 140 on Reader Inquiry Card

A new rubber phono turntable mat that
reduces static charge from records has
been introduced by Audiotex Laborato-
ries. Carbon fibers impregnated into the
“Anti-Stati"” mat attracts static away from
an album the moment itis placed on the
mat. This action is said to free the repro-
duction of the album from static induced
noises. This 12-inch rubber mat may be
used either as a turntable replacement
mat or on top of the original mat. €rp



ELECTRONIC
CIRCUIT
DESIGN

You

FOUR Of These
Huge Books
For Only
$1.99

ELECTROMIC CIRCUIT DESIGN HANDBDOK — 4th Edition

This new fourth edition contains 639 proven circuits for all types of
functions, selected from thousands on the basis of originality and
practical application. This detailed compilation of practical design
data is the answer to the need for an organized gathering of proven
circuits that can easily serve as stepping stones to almost any kind
of clrcuit you might want to build...adapted or modified to suit your
own specific needs. Here is a GIANT of a book—an 8 1/2x11”
hardbound volume of 416 pages, with 19 BIG sections of tried and
tested circuits, which will serve as "imagination triggers” for
anyone who has an interest in electronic circuit design and con-
struction. 416 pps., 8 1/2 x 11”. 966 ill. List Price $17.95

MASTER HANDBOOX DF HAM RADIO CIRCUITS

A rich collection —a super collection —of over 100 practical, un-
ique, tested arcuits created by hams for hams! Contains some of
the most usable, most ingenious ham radio circuits around —all
have been built and tested by hams — some are brand new, some
are oidies but goodies that are well worth remembering, and some
are souped-up versions of the tried and true—but they're ali
useful. to the novice operator and to the extra-class licensee.
There are circults for voice communications, for CW, for
fadioteletype, for SSTV...for just about anything and everything you
want. If there's a new circuit that hams are hooked on, if there's an
innovation that operators are excited about, chances are it’s in this
book! 392 pps., 301 illus. List Price $12.95.

INDEXED GUIDE TD MDDERN ELECTRONIC CIRCUITS

Composed entirely of electronic circuits and descriptions of how
they work and how they sometimes fail, including essential theory,
troubleshooting tips, signal flow info, and other data designed to
help you better understand and more quickly repair the great
majorty of those tricky electronic circuits seen every day. The
material is categorized according to the equipment in which you're
most apt to find the circuits described. And an extraordinarily large
Index lists and cross-references each circuit, subarcut, circuit
element, and arcuit function so you can find it in seconds! 216
pps., 92 illus. List Price $7.95

library

all four!

Top-Quality
/ Binding

/ Contains

Thousands
of Circuits

Over 2,600

1,626 data-

L et us send you these four practical, time-
and-money-saving books 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.

These handsome hardbound books are indica-
tive of the many other fine offerings made to Mem-
bers...important books to read and keep...volumes
with your specialized interests in mind.

Whatever your interest in electronics—
computers and microprocessors, radioand TV ser-
vicing, audio and hi-fi. industrial electronics, com-
munications, broadcasting, electronics as a
hobby—you will find Electronics Book Club will
help you get the job you want, keep it, improve it or
make your leisure hours more enjoyable. With the
Club providing you with top quality books, you
may broaden your knowledge and skills to build
your income and increase your enjoyment of elec-
tronics, too.

This Special Offer is just a sample of the help

Facts About Club Membership

® The 4 introductory books Carry a publishers retail price of
$51.80. They are yours for only $1.99 (plus postage and
g) with your Tnal Membership

MASTER HANDBOOK OF 1001 PRACTICAL ELECTRONIC CIRCUITS

Here are IC and transistor circuits for practically anything and
everything —with ALL the data needed to put them to work It's the
ideal schematic sourcebook for all active technicians, engineers,
experimenters, amateurs —for anyone who must occasionally or
regularly construct or adapt electronic circuits for amy purpose
whatsoever. Each circuit diagram has every component carefully
labeled, and every schematic is accompanied by afl the info you
need to construct the circuit for use in your own individual applica-
tion. if there are coils to be wound, you'll find full and complete
coil-winding details nght there on the spot. If special parts are
required, you won't have to invest a ot of time and effort before the
fact, for it's all there before you in condensed captions. The circuits
included are tompletely up-to-date, and have been designed, buift,
tested, reworked as necessary, and perfected. You'll find any circuit
you're ever likely to need in the pages of this rich volume. Includes
an ultracom plete 22 page cross-reference index so you can quickly
find the circuit you need. The schematics are classified according
to general application. If you're in the business of servicing/
repainng commercially built electronic equipment, you're going to
especially appreciate the comprehensive Appendix of IC substitu-
tions, which includes base diagrams for most popular ICs, and
gives you all the info you need to adapt the IC packages of one
manufacturer to the arcuit applications of another. 602 pps., over
1250 itlus. List Price $12.95

® You wil receve the Club News descnbing the current
Selection. Alternates and other oHerings. every 4 weeks (13
times a year)

@ It you want the Selection. do nothing it wili be sent to you
automatically !t you 0o not wish to receive the Selection or it
you want to order one of the many Alt:rnates ottered. you
simply give nstructions on the reply form (and in the en.
velope) provided and return it 1o us by the date Specried
This date allows you at least 10 days in which to return the
form. 11, because of late mail delivery. you do not have 10
days 10 make a dectsion and So receive an unwanted Selec
tion, you may return it at Club expense

@ Personal service for your account—no computers used’

® To compiete your Trial Membership, you need buy only
four addinhonal monthly selections or alternates dunng the
next 12 months. You may cancel your Membership any time
after. you purchase these four books

® All books—including the Introductory Otfer—are tully re-
turnable atter 10 days if you're not completely satisted

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

® Continuing Bonus: If you continue atter this Trial Mem-
bership. you will earn a Dividend Certificate for every book
you purchase. Three Certificates. pius payment of the
nominal sum of $1.99 will entitie you to a valuable Book
Dividena of your choice which you may choose from a list
provided Members

Circle No. 114 on Reader Inquiry Card

Only $1.99 for

Regular List
Price $51.80

illustrations

Contains over
600,000 words

packed pages

ELECTRONICS BOOK CLUB

invites you to take this
1,626-page electronics circuits

for only

31@@

with a Trial
Membership in
the Book Club

that Saves you
25% to 795% on

a wide selection of
electronics books

and generous savings the Club offers you. For here
1s a Club devoted exclusively to seeking out only
those titles of direct interest to you. Members are
annually offered over 50 authoritative books on all
phases of electronics.

This extraordinary offer is intended to prove to
you, through your own experience, that these very
real advantages can be yours...that it 1s possible to
keep up with the literature published in your areas
of interest...and to save substantially while so do-
ing. As part of your Trial Membership, you need
purchase as few as four books during the coming 12
months. You would prabably buy at least this many
anyway...without the savings offered through Club
Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today.
You will receive the 4-volume Electronics Circuits
Library for 10-day inspection. YOU NEED SEND
NO MONEY! If you are not delighted, return them
within 10 days and your Trial Membership will be
cancelled without cost or obligation.

ELECTRONICS BOOK CLUB. Bjue Ridge Summit, Fa 17214
'------------

@ ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa., 17214

Please open my Trial Membership in ELEC-
TRONICS BOOK CLUB and send my 4-volume
Electronics Circuits Library, invoicing me for
only $1.99 plus shipping. If not delighted, | may
retum the books within 10 days and owe no-
thing, and have my Trial Membership cancelled
| agree to purchase at least four additional
books during the next 12 months, after which |
may cancel my Membership at any time

Name _ = __Phone __
Address —_—

City — — —_—
State L e —

(Valid for new Members only. Foreign and Canada 20d 10%) T1-28
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PRODUCTS

Clamp-on Dmm
Circle No. 139 on Reader Inquiry Card

A new clamp-on digital multimeter that
continuously measures volts, ohms and
amps, with a readout on a 3-digit LED
display has been introduced by the
James G. Biddle Co. Accuracy on all
ranges and setting is 1% with low range
capability extending from 0.1 to 99.9. A
special ‘surge-lock’ mode allows mea-

surement of voltage and current surges
while a unique ‘invert’ feature permits
the display to be read if the instrument is
turned upside down. Clamp jaws open to
a full two inches. The case is of high-
impact ABS plastic, with a break-resis-
tant clear plastic display window. An op-
tional recharger kit is available using re-
chargeable Ni-Cad batteries.

Modular Service

Benches
Circle No. 140 on Reader Inquiry Card

A new series of benches designed to
permit the selection of optional features
to meet any electronic service require-
ment or budget is now available from
Advance Engineering Systems. Called
the “Valuemaster Series,” the new
benches offer different ways to create
the most efficient work stations, without
the expense of custom benches. Start-
ing with a basic bench, it is possible to
add an instrument shelf, a service duct
for electrical and other efficiency options
at relatively low cost. Electrical circuits

5 )
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can be placed at any of 9 optional loca-
tions for convenience. Bench tops are
covered with non-glare, thermosetting
plastic to provide a durable surface and
minimize eye strain. Available in 4, 5, 6
and 8 foot lengths. Prices for basic
benches start at $89.

Distortion Analyzer/Oscillator
Circle No. 141 on Reader Inquiry Card

A new true-rms distortion/ac voltmeter
and low distortion oscillator has been
introduced by Hewlett-Packard. The
new instrument, Model 339A, is a small
lightweight bench measurement set that
allows THD measurements as low as
0.0018% over a 10 Hz to 110 kHz fre-
guency band including harmonics to 330
kHz. As a distortion analyzer, the in-
strument measures total harmonic dis-
tortion from 0.01% to 100% full scale in

tions where additional RF power is
needed, the unit can be tuned to 15
watts with a reduction in operating time.

Oxidation Eraser
Circle No. 143 on Reader Inquiry Card

A new 3-in-1 oxidation eraser for use by
electronic technicians, jewelers,
machinists, and other servicemen has
been introduced by Fancort Industries.
The new eraser is furnished with three
interchangeable erasers, each impre-
gnated with a special abrasive to allow
the spot erasing of solder particles, rust,
corrosion, oxidation or heat marks.

nine ranges. The fundamental fre-
quency range for distortion mea-
surements is from 10 Hz to 110 kHz;
harmonics are indicated up to 330 kHz.
As a true-rms calibrated voltmeter,
Model 339A measures input levels from
1.0 mV RMS to 300 V RMS full scale
over a frequency range from 10 Hz to
110 kHz. As an ultra-low distortion oscil-
lator, it delivers sinusoidal frequencies
from 10 Hz to 110 kHz with output level
adjustablefrom 1mVto 3Vrmsintoa
600 ohm load. Priced at $1900.

Coronary Observation Radio
Circle No. 142 on Reader Inquiry Card

A new Duplex/Multiplex Coronary Ob-
servation Radio with 12 watts of power
contained in a rugged case weighing
only 19 pounds is being introduced by
Motorola Communications. The radio's
duplex/multiplex operation alows medi-
cal personnel at the hospital to receive
an uninterrupted transmission of the pa-
tient’s electrocardiogram while discuss-
ing the patient’s condition with the
paramedic. Operation of the radio is
similar to the procedure for lower pow-
ered portables that use repeater radios
in nearby vehicles. Duplex operation for
one hour having 12 watts RF output is
possible with the new radio. In applica-
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Eraser grades are fine, medium and
coarse. Featuring a metal spring clasp,
the device can be carried as a pen or
pencil with two spare erasers stored in-
side. It is made of brass and chrome
plated and adapts to a drill press for high
speed cleaning.

Sound System Driver
Circle No. 144 on Reader Inquiry Card

A new sound system driver designed for
use in the presence of flammable lig-
uids, dusts and gasses has been intro-
duced by University Sound. The new
unit, designated Model 7110X, is U.L.
listed for Class |, Groups B, C and D, and
Class Il, Groups E, F and G environ-
ments. It is manufactured from heavy
die-cast aluminum explosion barrier
housing, and finished in baked-on,
corrosion-resistant acrylic paint. The
driver features an 8-ohm voice coil and



has a power handling capacity of 65
watts. The driver's throat is protected by
a U.L. listed, sintered bronze filter.

Four-channel Mixer-preamp
Circle No. 145 on Reader Inquiry Card

A new four-input, all-silicon transistor
mixer-preamplifier, Model CXM, is now
available from Lear Siegler/Bogen. It
has been designed especially for the
expansion of inputs in public address
systems. The new unit features active

mixing, normally found only in expensive
consoles, for nearly zero interaction
among its four input controls. Active mix-
ing is said to minimize the residual mix-
ing bus noise and provides constant
preamplifier gain as more input chan-
nels are added. The CSM has four mi-
crophone inputs, two of which are con-
vertible to auxiliary inputs. Each input
can accept either high- or low-
impedance microphones. Suggested list
price is $137.25.

Portable Oscilloscope
Circle No. 146 on Reader Inquiry Card

A new, portable 15 MHz/2mV oscillos-

cope designed for a wide range of appli- |

cations has been introduced by Philips

Test & Measuring Instruments. Desig-
nated Model PM3211, the new scope
features a double insulated power sup-
ply, so no grounding is needed and
measurements can be made without
ground loops, thus eliminating hum and
spurious signals which often influence
results. Triggering on the PM3211 can
be in “auto” or level-set modes and
multi-sourced, thus eliminating the need
to change probes. Channel B can be
used as an X input to facilitate X-Y dis-
plays with calibrated attenuation of both
X and Y inputs. Channel B can be in-
verted and with the ADD function can
display A + B. The scope's 18-speed
timebase has a vernier control for
simplified phase and timing mea-
surements. Priced at $875.

Single-Chip Power Transistor
Circle No. 147 on Reader Inquiry Card

Billed as the “world's first,” a new
single-chip power transistor with IC up to
100 Amps has been announced by
Germanium Power Devices. The design
is based on what is believed to be the

largest discrete Germanium junction |

ever used — a 0.475 inch diameter chip.
The devices are styled GPD 100SC
series, and will be available with various

TEST JIGS

FROM $39.95

YOKE ADAPTORS
ALL $4.95 EACH

CONV. PLUGS

ALL $1.50 EACH

PLUS:
HORZ. AND VERT.
MATCHING SYSTEMS

CRT ADAPTORS
EXTENSION CABLES

De

DOWD ENTERPRISES

P.O. BOX 318
167 HUNTING HIllS LANE
MEDIA, PA. 190

Please send FREE Catalog to:

COMPANT i iq e sttt ansitn vt a'ses 4008 sk s bdenn

Addressnsosanman sonssronesmee smeo s cmmacios
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SUBBER®

MARK 1V-CUV

A TIMESAVING
INSTRUMENT
BY CASITLE

“ :} >
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VHF-UHF TV tuner and i-f signal analyst
incorporates these imporant features:

Tunes all VHF & UHF Channels
Electronic Fine Tuning

Dual 40 MHZ IF Output Jacks
Battery Condition Indicator

MARK 1V-CUV

Net $74.95

®

CASTLE ELECTRONICS

5233 Old South Highway 37

Bloomington, indiana 47401

For Moare Details and Specifications Contact Your Neorest Distributor
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OPTIMA VALUE SALE

G. E., SYLVANIA, ZENITH, RCA, ETC.
75% Off LIST NEW JOBBER-BOXED TUBES
6 for 16.60

O 3A 4
856 8 5 oe

6BK4 5 for 13.81 BGLBB 6 for 14.94
L 8FQT 6 for $5.63 8FQ7 5 for $6.63
[18GH8 5 for $6.88 (J12GN7 S for 10.38
(J8GJT 5 for $6.689 (J17JZ8 S for $7.69
[JeDWA4 6 for $6.94 (12329 5 for $9.44

O
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»
]

b for $7.13 [(J3BHET 5 for 13.63
*All Tubes Not Advertised, Write in at 769,

off iist. Sleeves Only. slnqles at 72% oﬂ list.

Special: 100 GHB s G.E. §9
TRANSISTORS EQUIVALENT UP TO 901 OFF LIST
.36 each—Minimum 20 per number
SK ECG SK ECa

O 3018 108 3114 189
O 3024 128 3122 123A
O 3028 129 123A
Minimum 6 of a Number
SK ECQ
0 3027 1380 ea. 90¢
] 3u54 184 ea. 70¢
O 3103 167 ea. 60¢
O 3041 162 ea. 7
O 3079 162 ea. $1.50
O 3116 165 ea. $2.76
3248 186A ea.$ .70
—_— 1166 ea. $2.60
—_— 1068 ea. $2.60
3197 236 ea. $2.00
O 3021 124 ea. 66¢

ea. e
[ 28D236 70¢ O AN214 2.60
JTAT204 $2.00 TA7205 $2.50
[JUPC1025H $3.26 UPC1020 3.26
J2sc1172 2.76 () 2SC645A 2.96
8 2SC1226A 60¢ 28C517 2.60
25C1678 $2.00 (] 2s8C1308 2.00
(J28c2098 $3.00 [ 28C1307 3.00
1.C. EQUIVALENT TO ZENITH
$69 per 100
022142 [)221-46 [(J)221.46 [J)221-62

IC'S EQUIVALENT TO ECG

$1.00 each Minimum 6 of a Number
(Jy08 []709 8110 0312 713
0714 718 719 (5722 (J728
0726 731 (J740 [(J743 (748
o780 783 788 (J790 (J791
J793 1912 923D
YOMES
0OY88 ([JY130 [J)Y®84 (Y106 (Y119
[]96-2779 ea. $6.76
OY163 () DY®92C ([ DY99AC ea. $8.96

OIODES. RECTIFIERS, EQUIVALENT

(08600 PIV Color Focus Rect. 10 for $4.96
2.5a 1000 PIV IR 170 100 for $9.00
B+ Boost Rect. 20 for $6.00

[ Admliral Tripler ea. $4.96

AUOIO - CARTRIDGES - NEEDLES EQU.V.

[0 Astatic 133 ea. $1.95 [J]142 ea. $1.45
(] BSR SCTM2 []SC8H2 () SC12H ea. $1.90
(JEV 26 ea. $1.60 (JEV 6016 ea. $2.15
[0 GE LC2 ea. $.85 (J GECC650
(] 660 ea. $2.96
[} Panasonlc EPC 42 ea. $2.00
[J EPCTO ea. $1.00
[ Tetrad All Numbers SN-1 to 8 ea. $1.95
[J Varco CN76 OTN ea. $1.40
[sTax ea. $1.15
(J Zenith_142.1668 (1167 [1168 ea. $2.76
[ N44 L 11 076 091 (V16 ea. $2.26
[J BSR 10 for $6.90
CB HARDWARE and WIRE
D3 ft. RG68 2PL269 10 for $9.90
020 ft. $2 00
(J 20 ft. RG68 1PL269-1 Spade Lug $1.70
[J€B Lightning Arrestor 99¢
{160 ft. 659V Incl. F. conn. ea. $1.89
100 ft. $3.69
gso ft. RG 8U ea. $7.65 100 ft. $12.96
1500 ft. 3+24 $6.00
500 ft. #22 $6.265
500 ft. ~20 $7.50
500 ft. 1 $8.76
76 ft. 22" Insulalod Wire 765¢

MOOULAR TELEPHONE ACCESSORIES

[J Standard Telephone Jack 10 for $2.90
[] Standard Telephone Plug 10 for $2.90
[] Telephone Extension Kit 26 ft. 99¢
Q Instant Jack 10 for $6.90

Telephone Extenslon Cord with Lugs 9¢

Telenhone Handset Extension

Coll Cord 16 ft. 51 96
[J Two ft. Modular with Female Jack 49
[] 25 ft. Modular with Female Jack .;1 95
25 ft. Module to Module $1.49
[ ] Telephone Jack in Plug 10 for 55.80

GENERAL
[J Blue Lateral Purlly Magnet
Mikes Value to $16.00

10 for $9.60

5 for $15.00
Universal DC Converter $1.99
{7 Alignment Tools Value $60.00 60 for $6.60

WANTED: Electronic Merchandlse
WILL PAY CASH .
Letters of credit and all checks placed on de-
posit with Manufacturers Hanover Trust Bank
N. . _Master Charge, Min. $100, C.0.D.'s
5009, Dep. BankAmericard-VISA, Min. $100,
€.0.D.'s 509, dep. Min, order $76 FOB Brook-
lyn, N.Y. Catalogue $3, refundable upon order.

SEND CHECK OR MONEY ORDER TO:

OPTIMA ELECTRONICS

Box 372 Ryder Street Station

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

Circle No. 126 on Reader Inquiry Card
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operating voltages. Typical applications
are in inverters, switching regulators,
power amplifiers and similar high current
circuits. Being based on Germanium
technology, the GPD 100SC series also
is said to give high gain (HFE = 120
typical at —60A Ic, —1V VCE),high effi-
ciency, low input voltage and, above all,
very low saturation voltage.

Broadband MATV Amplifier
Circle No. 149 on Reader Inquiry Card

A new broadband VHF-FM ampilifier that
covers channels 2 through 13and FM, is
new from the Winegard Company. The
new model, DX-0323, is part of the DX-
series strip amplifiers from the firm and
replaces the DA-1000. Typical gain of
the new amplifier is +35db to + 54dB
with 54dBmV output per channel. Input
for one channel runs from OdB to
19dBmV with 17dBmV to 36dBmV total.

The noise figure is extremely low: 3.2 dB
on the low band and 3.5dB on the high
band. VSWRis 1.5:1. Power required for
the new amplifier is 8 watts. Two F-59
connectors, F-59TB terminator, coax
jumper, and mounting hardware are fur-
nished. It can be rack or surface-
mounted. List price is $284.75.

Digital Display Counter
Circle No. 148 on Reader Inquiry Card

A new six digit industrial display counter
has been announced by Scientific
Technology, Inc. Available both as an
accessory to its standard line of process
control infra-red sensors and as a stand
alone general purpose event counter, it
will accept either contact closure or logic
inputs. The unit was developed for se-

vere industrial counting applications in
hostile environments with the LED dis-
play, counter circuitry and power supply
mounted in an aluminum die case
NEMA 4 & 12 rated enclosure. Counting
rate is up to 1 mHz and input power
sources from 12 VDC to 240 VAC canbe
accommodated. Standby battery power
is also available. Priced at $85 in single
unit quantities.

CORNELL) ELECTRONICS COMPANY

4213 N. UNIVERSITY AVE. SAN DIEGO CALIF. 92105

THE ORIGINAL

HOME OF Same Low Price

East or West Coast!

ONE YEAR
GUARANTEE

5 DAY MONEY
BACK OFFER

LAB TESTED USED

100 vuns Ot MORE |
CPII TUsk
]

% Bargain Tools
Y Transistor Tester
% Technician’s Library

SEND FOR FREE
NEW 48 PAGE
(OLOR CATALOG

% Dumont Picture Tubes
Y Diodes—Transistors—Kits
 Tube Cartons

Your Order FREE if Not Shipped in 24 Hours

SPECIAL
OFFER

ON ALL ORDERS,
OVER $10.00

20

PER TUBE
MO LT
FROM THIS LIST

6AG5 6CB6

Circle No. 111 on Reader Inquiry Card



Wire-wrapping Kit
Circle No. 150 on Reader Inquiry Gard

A new wire-wrapping kit that contains a
universal PC board, an edge connector
with wire-wrapping terminals, two 14-pin
DIP sockets, two 16-pin sockets, a DIP
inserter, a DIP extractor, a wire dis-
penser and a new wire wrapping and
unwrapping tool, is now available from
OK Machine and Tool. The tool, model

240920420 020

WSU-30, wraps and unwraps 30 AWG
wire on .025 square pins and strips the
wire. The board features glass coated
epoxy laminate construction with solder
coated 1 0z. copper pads. Sockets have
gold plated terminals and tharmoplastic
bodies. The wire dispenser includes 50
feet of kynar insulated, silver plated
copper wire. The kit is priced at $25.99.

Appliance and Auto

Multitester
Circle No. 151 on Reader Inquiry Card

A new versatile multitester designed es-
pecially for home-appliance and auto
maintenance and repairs is now avail-
able from EICO, Inc. Called the Model
540, the new instrument can be used to
locate faults in electrical appliances,
such as irons, toasters, heaters, etectric
blankets, etc., and for troubleshooting
auto electrical systems. It has four ac
and dc voltage ranges: 7.5, 15, 150 and
300 volts, and two resistance ranges.
Two of the ac and dc voltage ranges
connect the meter to the tester’s built-in
line cord, so that by simply plugging into
any wall outlet, line voltage can be mea-
sured directly without test leads. Then
by plugging an appliance into the built-in
receptacle, the condition of the wiring
can be checked by noting how much the
voltage drops. In kit form, priced at
$21.95, or factory-wired, at $29.95.

TECHNO ELECTRONICS
63-02 39th Ave. P.0. Box 277
Woodside, N.Y. 11377
(212) 899-3902

ORIGINAL JAPANESE TRANSISTORS

A
>
Z
%

&

w
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&
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Circle No. 128 on Reader Inquiry Card

specializein

SOCKETS

and over 3,000 other quality
products for the electronic
trade available through fine _
Electronic Distributors
everywherein g

the U.S.A.

ledonic

PRODUCTS. INC

WORKMAN
SARASOTA, FLA. 33578

P.O. Box 3828 (813) 371-4242
TWX B10-864-0401 Workman Sara

| Circle No. 132 on Reader Inquiry Card

Save design, troubleshooting
and evaluation time with the
Fluke Temperature Probe.

4
/4

The 80T-150 Temperature Probe can be used with any voltmeter to quickly locate malfunction-
ing and overstressed components, or to confirm difficult thermal calculations.

The Fluke 80T-150
Temperature Probe eas-
ily converts any DVM to
a direct reading ther-
mometer (1mV/degree).
Range is —50°C to +150°C
(or —58°F to +302°F),
and the probe can be used
in surface, air or liquid

applications. Additionally,
a 350V standoff allows
measurement of live cir-
cuits. It is fast respond-
ing and battery powered.
$99.*

Call today—800-426-
0361 toll-free—and ask
for Application Bulletin

IFLUKE]

®

AB-28 for information on
other ways to make ther-
mal measurements with
the 80T-150. Or, write:
John Fluke Manufacturing
Co., Inc., P.O. Box 43210,
Mountlake Terrace, WA
98043.

*U.S. Price Only

1806-7014

Circle No. 115 on Reader Inquiry Card
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Two-way Radio Slide Mount

Seeking Original lapanese Replacement Circle No. 152 on Reader Inquiry Card
% Parts for CB and Stereo Repair Use2 A new slide mount that provides easy

removal of two-way radios for antitheft
and/or convenience of transferring and
-interchanging radios from one vehicle to
the other has been introduced by Scien-
tific Dimensions. Designated Model
SDI-700, the new mounting device fea-
tures a tin-nickel plated contact that will
handle up to 500 megaHertz. It is con-

CB REPAIR PACKAGE SPECIAL PACKAGE OF MOST
$63.00 value for only $39.95 COMMON DRIVERS & FINALS
Contains 2 each. Repair almost all CB Sets Tgis kit contains gseach of:
2SB 405 2SC 1014 2SC 1307 25C 1678 C 756
2SC 710 2SC 1173 2SC 1678 2SC 1018 28C 799
2SC 756 2SC 1226 2SD 235 25C 1226 2SC 1239
2SC 828 2SC 1239 TA 7205P 25C 1306 2SC 1307
2SC 945 2SC 1306 BA 511 $145.00 value for Just $99.95

Original Japanese Transistors, FET, IC, Oiodes
CHECK OUT OUR LOW PRICES!

TRANSISTORS 2SA 839 215 | 25C 454 59 2SC 898 4.40 | 25C 1478S 70 | 2SD 388 3.40
28A 49 59 | 2SA 841 59 | 2SC 458 59 2SC 900 59| 25C 1509 110 | 2SD 424 8.50
25A 70 1.10 | 2SA 847 59 | 2SC 460 59 25C 929 59| 25C 1584 850 | 2SD 427 2.80
25A 101 59 | 2SA 850 70 | 2SC 461 59 2SC 930 59 | 25C 1586 6.60 | 2SD 525 1.60 -
2SA 102 59 | 25A 872A 59 | 2SC 481 1.60 25C 943 1.20 | 25C 1624 130 | 2SD 526 1.10
25A 234 59 | 25A 908 11.00 | 2SC 482 1.50 25C 945 59| 2SC 1626 110 | 25D 555A 6.60
25A 342 90 [ 25B 54 59 | 2SC 485 1.60 25C 959 1.50| 25C 1628 1.30 | 25D 610 1.90 . A
S gl SRR g ] RS TR R T = HORGNCH ISP stesl ATk I\
2, 1 1
G e AT ooy L ) 2t il el ean ) el SIOWE,KhER el ey G ookl
258 1 25C 4 1.6 1 L 1 ar
B GRISE R\ W o8| BRI R RIR 18| Aiwee ke the cide mount s s
4 258 202 1 4 ) H i i -
S8 ORIER BlEmm b manimme sime el e e o pate to oo
0. 36 1030 8 1 K 1.30 |
2SA 496 110 | 258 324 70 | 2SC 537 59 25C 1047 70| 2SC 1728 2.00 | 25K 55 1.30 cLie y & ampe into p ace to prevent
25A 497 160 | 2B 337 1.6 | 2SC 538A .70 [ 25C 1060 225| 2SC 1760 200 | 25K 68  1.30 breakage. The leads are 18-gauge
25A 509 70 | 25B 367 50 | 2SC 562 215 25C 1061 1.40 | 25C 1775 45| 38K 22 2155

1
25A 525 250 [ 2SB 368B 2.15 [ 25C 563 1.10 [ 2SC 1080 4.40| 25C 1816 425 | 3SK 35
2SA 837 225 258 379 1.10 | 25C 620 59 | 25C 1096 1.00 | 2SC 1885 70 | 35K 39

H stranded with 10 amp capacity. Coaxial
2
25A 539 70 | 2SB 400 59 | 25C 627 1.60 25C 1111 3.40 | 2SC 1908 59 | 3SK 40 2
2
2
2

cable is RG58 C/U with UHF connectors

25A 561 59 | 25B 405 70 | 2SC 632A 70 | 25C 1115 340 | 2SC 1909 4.40 | 3SK 41 attached. The new mount is priced at

2SA 562 591 2SB 407 1.40 | 25C 644 59 25C 1116 4,40 | 2SC 1951 110 | 3SK 45
2SA 564A 59 { 2SB 415 70 | 2SC 645 70 2SC 1116A 4.90 | 25C 1957 1.20 | MK 10 $1g a5
25A 565 110 | 25B 434 1.20 | 2SC 650 1.30 | 2S5C 1124 1.30 | 25C 1969 4.90 y :
2SA 566 340 | 25SB 463 1.50 | 25C 668 59 25C 1162 110 | 2SC 1973 1.10 iC
2SA 606 190 | 2SB 471 1.60 | 2SC 680 2 80 25C 1166 59| 25C 1975 4.40 | AN 2140 3.40
25A 624 110 | 2SB 472 280 | 2SC 684 1.40 25C 1173 90 | 2SC 2028 90 | AN 315 3.70
S R e el de s sl e, cofpt sl o
a 9 1 1" 14 2091 6 21 0
25A 634 90 | 2SB 507 1.60 | 28C 708A 190 | 2SC 1189 140 1 25C 2092  3.90 | HA 1151 3.70 Frequency ResPonse
2SA 640 591 25B 509 190 { 25C 710 59 | 25C 1211D 701 2SC 2098 3.90 | LA 4400 3.70 Recorder
e I R RO i TR R N G | Sl S .
5 1222 4 1 4 ircle . 153 on Reader i r
e aimm a8 w o g f] R N 150 on e iy G
2 28 1.6 2 3] 1 9 1.6 A 7055 3.00
S olane seletee e gy s mnbey D, i) e e eqangy Rispohes Heporder
12 0 1 1.90 4
BEORIRE R RR B R L B e | e o e
25B 539 90 | 25C 735 2 1 2.00 05P  3.90
Mo ml oz el | aie m|abi ow m 38 || frequency response, wow and fluter
2 1 4 ul H. 1.60 ) =
B dmm cmlma AlEAC B niE bR s e o nas oenn ne
1 1 g 1 ers or audio equipment has been intro-
25A 715 140 | 2SB 564 90 | 2SC 774 1.60 | 2SC 1327 59 | 2SD 188 3.00 DIDDES quip A
B ol @, iRl REr m)mcux om)zpas bojise ™| | duced by Leader instruments. Desig-
2 1342 15§ 188 4 .
Bm o BIEM OBIRM R B R | e e o et
184 134! 2 1 1 45 9 g o £
L e Sl Do i s el ]| el ERASSSErASEEBIE Saattie ety
4 4 1§ 1209 45 i i »
B fmlaE slaal glxm e B B | e e i
1364 1.40 1S 1555 2
25A 745R 440 | 2SC a7 59 | 2SC 789 1.00{ 25C 1377 490 | 25D 235 1.00 | 15 1588 32 SISAre 2 swegp oscillator may e used
25A 747 5.80 | 25C 372 59| 25C 793 280 | 25C 1383 59| 250 287  3.70 | 1S 1885 45 separately for direct frequency response
25A 750 59 | 25C 373 59| 2SC 799 3.60 | 25C 1400 59| 25D 313 1.10 | 1S 2076 45 . oad
25A 756  3.40 | 2SC 374 59| 25C 815 591 25C 1402 3.70| 25D 315  1.20 | 1S 2093 45 readout on an oscilloscope. In addition,
2SA 758 5801 28C 380 59| 2SC 828 59| 2SC 1403 3.70 | 2SD 325 1.10 | 1S 2473 45
25A 774 59 | 2s5C 381 59| 2SC 829 59 25C 1419 110 | 2SD 3560 t.10 | N 34 25
2S5A 7717 1.10 25C 382 59| 2SC 838 59| 2SC 1444 280 2SD 357D 1.00 | 'N 60 25

25A 798 70 | 2SC 387 59| 2SC 839 59| 25C 1448 110 2SD 358 1.30
25A 814 190 | 25C 394 591 25C 870 59| 25C 1449 1.00| 25D 360  1.20
2SA 816 70 [ 2SC 403 59 2SC 871 59| 2SC 1451 160 | 2SD 371S  2.80
25A 818 140 | 2SC 430  1.10| 2SC 897  2.65] 2SC 1475 1.40| 2SD 382 140
PRICES MAY CHANGE WITHOUT NOTICE )
COD ORDERS WELCOMED Less than $500 no deposit required

IMMEOIATE DELIVERY WITHIN 48 HOURS ON ALL TRANSISTORS IN STOCK
Minimum order $10.00.  Dhio residents add 4% sales tax. Add $1.00 postage and handling
Quantity discount prices. ASK FOR OUR COMPLETE PRICE LIST Manufacturer inquiries welcomed

ALL PARTS GUARANTEED AGAINST FACTORY OEFECT

Nationwide 800/543-1607 TOLL FREE TELEPHONE: Local 513/874-0220
Ohio 800/582-1630 Hours: Mon.-Fri. 10-7, Sat. 11-5 513/874-0223
FUJI-SVEA ENTERPRISE .
a Division of Fu“-svg Incorporated the chart section can also serve as a

direct current reader to 10mV/cm. The

Dept.
P.O incinnati, Ohi p . .
e O 4 design format includes: automatic start

Circle No. 117 on Reader Inquiry Card
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circuitry which is said to simplify tape
recorder response measurements;
standard signal frequencies of 1KHz
and 333Hz for reel-to-reel or cassette
recorder checkouts. Priced under
$3000.

Circuit Protector
Circle No. 154 on Reader Inquiry Card

A new circuit protecting device called
“Re-Cirk-It" is being introduced by
Heinemann Electric Co. The new device
protects like a fuse but is resettable. itis

4
- TS
v

pecially useful in matching and adjusting
transmitters to antennas for optimum
power output. The Model WV-551A
wattmeter is priced at $60, and Model
WV-552A is priced at $150.

Projection TV Kit
Circle No. 156 on Reader Inquiry Card

A new projection television kit that in-
cludes a color TV set is now available
from Miami Flock Equipment. The kit is
furnished with a two element Fresnel fl.5
lens and an easy-to-mount lens hood
assembly. A 12 inch color TV set and a

stand with wheels are included in the kit.
The new kit sells for $375. €TD

QUASAR

continued from page 25
driver. A low light control in the
emitter circuit of each device and a
single screen control establish
conduction levels for proper low
level tracking. Highlight tracking is
established by the drive control
settings in a conventional manner.
The color difference signals are fed to
the base of the output transistors, the
collectors of which feed the CRT
cathodes. €TD

said to be cost-competitive with fuses
and fuseholders, installs in the same
panel space as a conventional fuse-
holder, and is attractive enough to be
placed on front panels. The unit trips
instantaneously on short circuits and
with delay on sustained overloads. It can
only be electrically tripped, and it can't
be turned off or held against a fault.
Available in current ratings from 0.25
through 10A. Sample is available for
$1.00 and a blown fuse.

RF Wattmeters
Circle No. 155 on Reader Inquiry Card

Two new easy-to-use RF wattmeters
have been introduced by V/Z Test In-
struments. Designed for testing ham,
vhf, fm, cb and uhf transmitters, the new
instruments are the Model WV-551A
dummy-load rf wattmeter and the WV-
552A in-line rf wattmeter. The WV-551A
has a broad frequency range —from 1.0
to 512MHz, with a power range from 0.5
to 15W with full-scale accuracy better
than 5%. Input impedance is 50 + 2%,
and VSWR is less than 1.15 at 500
MHthe WV-552 in-line rf wattmeter is a
dual taut-band meter unit used to mea-
sure forward and reflected power — es-

lest
| Ezt‘épﬁwsent

- -
Television Analyst Mode! 10778
® Cuts troubleshooting time in half ® Provides
signal substitution for the entire range of signals present
in any TV set, black-and-white or color ® Honzontal and
vertical drive for solid state and tube type circults

® Audio output « Built-in scanner for test-pattem

shdes (supplied) or any 3 x 4" postivie transparancy

(] H?h‘vonage incication ® B VHF channels. .. all

UHF channels 14-83

Model 415

Solid State Sweep/Marker Generator
® Four Instruments In one: sweep generator; marker
generator; marker adder; bias supply ® Complete
accessory pack ®» All intercabling changes and

nerator

For N.Y. State call (516) 752-0050

Circle No. 116 on Reader Inquiry Card

selections accomplished intemally with master function switch
and front panel controls 8 Concentrates alt TV alignment tools
{except oscilloscope and VT VM) into one, easy-to-use instrument

FOR PRICING AND TO
PLACE YOUR ORDER
CALL TOLL FREE (800) 645-9518 . v s

Master Charge, BankAmericard & C.0.D.'s accepted

RADIO SUPPLY CO ., INC
onklin St

| Fonm Farmingdale. N.Y. 11735

| YOUR ONE STOP DISCOUNT CENTER

BEST
BUYS

CRT Restorer/Analyzers

® Test and restore CRT s faster
with fewer callbacks ® Exclusive
multiplex technique tests all three
guns of color CRT simultaneously
under actual operating conditions
even CRT's with common G1 and G2
® Uses the most powerlul restoration
method known with minimal danger to
CRT-guarantee with confidgencet
» All CRT's checked identically
ncluding all “inline
and “one-gun” types

Model 467

[
[N J

Model E 200D

Solid-State RF Signal Generators
® 100 kHz t0 216 MHz in 5 bands ® Six individually
shielded siep attenuators plus vanable fine output level

ntrol with calibrated meter provide widest range of outputs
with known signal levels ® Double shielding eliminates
spunious radiation even at outputs of 1 uV ® Intemal crystal
calibrator has accuracy of better than 0.1%

Model 1248

Digital 1C Color
Generator/Analyst

® Generates 9 pattems and logic functions

» Locate dead IF stages ® Check operation of mixer.

RF and local oscillators ® Check stages sequentially

® Locate color shifts and internal ghosts from RF. mixer
IF or video stages. Plus all standard color generator uses
» Switchable horizontal and vertical sync output

® Sync level independent of video level control

» Crystal controlled RF and IF outputs

==

fordham
o FREE

1073 4eCONCS | 148 page catalog of
ookI0F | gyer 3000 Mems
= test equipment. CB I

| B tools. tubes
=
-

components and a |
—rd—====4 { ]| line of electronic

- 1 D L_’fﬂjfwmw |

R ——
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CLASSIFIED

RATES: 40 cents per word {(minimum charge, $10).
Bold face words or words in all capital letters
charged at 50 cents per word. Boxed or display ads
charged at $46 per column Inch (one inch mini-
mumy). 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.

ORIGINAL JAPANESE
TRANSISTORS & IC'S
For Stereo, CB, TV

25A489—1.50 25C458— .40
25C789— .95 25C1079—4.20
25C1096—.60 28C1000— .45
2SD287—2.90 2SD313— .90
AN213Q—2.85 TA7205—3.10

And Many More
For your Dealer's Confidential Price
CALL US FREE
1-800-543-3538
(except Ohio)

MCM AUDIO INC.

639 Waterviiet Ave.

Dayton, Ohio 45420

(513) 252-5662

FOR SALE

ENJOY 7 FOOT THEATER
Television in your home now! Projector lens
plans only $19.95. FREE DETAILS. Oak-
ridge Associates, Box 219, Dept. TV,
Blackwood, NJ 08012, 3/78

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

AMAZING OFFER
RADIO/TV SERVICEDATA

Your best, complete source
for all needed pre-1970 Radio
and TV diagrams and helpful
servicing data. Old prices;
amazing values. Sets sold
to 40% discount or at $4 per
manual. Cover all important
makes and models. Use this
ad as your no risk order form.

™ — —— NO-RISK ORDER COUPON — —— — I

TELEVISION SERVICE MANUALS

Supreme TV manuals are still best for
faster, easier TV repairs. Accurate factory
data at bargain prices. Complete circuits,
all needed alignment facts, printed circuit
views, waveforms, voltages, and double-page
schematics. Issued in large annual manuan.
Sold in sets to 40% off, or at $4 per vol-
ume. Send entire ad as your order form.

O Between 1985 and 1970, in 8 large vols.,
B-W & color, value $24, only $16.80

O Between 1957 and 1964, in 7 handy vol-
umes, lar price $28, now only $16.80

03 early of 1950's TV manuals, $8.95

RADIO DIAGRAM MANUALS

These low-priced radio manuals simplify I
all repairs. Cover everything you may need
from recent radios to antiques; all makes I
radios, stereos, transistor portables, FM-
AM, and auto sets. Large schematics, all I
needed alignment facts, printed boards, volt-
a&e data, dial stringing. Volumes are big,
8% x 11", most have 192 pages. Only $4 each. |
(01960 through 1969, in 8 volumes, cover I

all makes, $32 value discounted to $19.20
O Between 1851 and 1959, in 7 large vols.,

data you need, regular $28, only $19.60 I
01850, O 1848, [ 1942, O 1941, each $4
0 1926-1938 Antique Radio data, only $7 |
O Early Auto Radio Repair Manual, $2.50 |

)

SUPREME PUBLICATIONS

P.O. Box 46, Highland Park, IL 60035
Rush TV and Radie manuals checked in
no-risk order form above.
full price plus $1 for postage and handling.
Satisgsction guaranteed or money back.

I am enclosing

Name:
Address:

City: Zip
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FREE MONTHLY LISTING of IC's, transis-
tors, regulators, opamps at super savings
e.g. SN7400-.08, 2N2222-.03, LM309K-.50,
LM709C-.13. Many, many more great buys.
Write us to be put on our monthly m/l and we'll
send you free one of each of the above parts.
Industrial Semiconductors Inc., 97 Rantoul
St., Beverly, MA 01915. 278

BUGGING & WIRETAPPING is a growing
public concern. Are you equipped to answer
your customers’ questions—and get your
share of the ‘de-bugging’ profits? ‘ELEC-
TRONIC SPYING' is the most simplified and
comprehensive book ever written on the sub-
ject of electronic surveillance, and will tell you
all you need to know. Order direct from pub-
lisher for only $7.95: MENTOR PUBLICA-
TIONS, Dept. 120, 135-53 No. Blvd., Flush-
ing, N.Y. 11354, 778

Construction Plans

LINEAR AMPLIFIER, 2-30 MHz, 100 watt
solid state. FREQUENCY COUNTER, 300
MHz, 7 digit, miniportable/mobile, crystal ac-
curacy. OMNIPOLARIZED BASE ANTEN-
NAS (specify frequency). Complete detailed
plans $3.00 each, all three $7.50. Kits avail-
able. Many other plans. Free catalog.
PANAXIS Productions, Box 5516-ET2, Wal-
nut Creek, CA 94596. 478

TV AND RADIO TUBES .36¢ EA! Send for
free color parts catalog. Your order free if
not shipped in 24 hours. Cornell Electron-
ics 4215-17 University San Diego Califor-
nia 92105. TF

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

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

Seeking original Japanese transistors, IC,
FET and diodes for CB repair use? Write or
call for our list and compare prices. See our
2/3 page ad in this magazine. Fuji-Svea En-
terprise, Dept. ET, P.O. Box 40325, Cincin-
nati, OH 45240. (513) 874-0220. 278

TUNER SUB ONLY $19.95, wired, tested,
complete with batteries and ready to use on
tube or transistor sets. This unit is without
knobs or cabinet but very compact with no
wires or controls dangling. Easy to use, sim-
ply hook set's coax to sub and view picture
(instructions provided). Only $19.95, we pay
the shipping. This is not a gimmick. If not
completely satistied, return within 10 days for
full refund. TEXAS TUNER SERVICE, 4210
N.E. 28th Street, Fort Worth, Texas 76117.
Phone (817) 834-8201. 478

BUSINESS OPPORTUNITIES

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

GET INTO BROADCASTING! Start your
own AM, FM Cable station — receive free
tapes, records! Unique Cable FM business
makes money — no experience or invest-
ment required! Others operate for you. Free
details. “Broadcasting”, Box 5516-ET2, Wal-
nut Creek, CA 94596. 4/78

SELLING, FLORIDA—ZENITH T.V. SALES
& SERVICE: 16 YEARS SAME LOCA-
TION—PARTS, FIXTURES, EQUIPMENT &
CUSTOMERS—$7000.00. BILL ELLIS,
5688 OAKHURST DR., ST. PETERSBURG,
FL. 33542. 2/78

ELECTRONICS/AVIONICS EMPLOYMENT
OPPORTUNITIES. Report on jobs now open.
Details FREE. Aviation Employment Informa-
tion Service, Box 240Y, Northport, New York
11768. a78

Good ongoing TV service business in Nassau
Co., L.I. One or two man shop. Will train and
help finance. (516) 293-2335. a/78

WANTED

Wanted: Radio-Detector for 27 MC range,
with antenna if possible, “Parabolic”. New,
Used, or Government Surplus. Robert W.
Vitullo, CRT Service, 2761 Pawtucket Ave.,
E. Providence, RI 02914. 278



HELP WANTED

ESCAPE THE CITY! -
Live, work in spacious Northern Maine. Tele- | Meet a new f“end
vision and stereo technicians. Serd resume
to Expert Electronics, Box 604, Presque Isle,

“  with an old problem.

WORKING PARTNER—Parts Distributor,
also TV-Stereo Sales and Service. Potential
For Expansion. Established 18 years. Market
Advantage On Many Products. Sales Middle
6 Figures. Write T.V., 2 Eldorado Ct.,
Rochelle Park, N.J. 07662. 2/78

X ¢ Give a hoot!
@@ Don't pollute.
™ 0in Woodsy.
$ Give a hoot. Don’t pollute.

Work out ways to
make wastes useful.

ALARM SYSTEMS

DON'T PURCHASE any burglar-fire alarm
equipment before getting our free value |
packed catalog. Super savings on dialers,
master controls, infrared detectors, wireless

panic buttons and much more. No shipping @
charges. Sasco, 5619-E St. John, Kansas

City, Mo. 64123 (816) 483-4612. 2/78

1. Number of insertions: (circle) 1 2 B8 b 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. NO AGENCY COMMISSION

NAME___ ___ COMPANY _ S —.
T e i e ———
CITY _STATE P ZIP

MAIL AD COPY TO: SUSAN HELLERMAN, ELECTRONIC TECHNICIAN/DEALER, 757 THIRD
AVENUE, NEW YORK, N.Y. 10017

RATES: 40 cents per word(minimum charge, $10). Bold face words or words in all capital letters
charged at 50 cents per word. Boxed or display ads charged at $46 per column inch (one inch
minimum). For ads using blind box number, add $3 to total cost of ad.

e e e e . e e e e e T —— e e e S e -
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SYLVANIA

Color TV Chassis
E46-1, 2

ET/D =nx

COMPLETE MANUFACTURER'S CIRCUIT DIAGRAMS

FEBRUARY e 1978

e ———————
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GTE SYLVANIA
Color TV Chassis
E46-1, 2
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ZENITH
Color TV Chassis
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ZENITH
Color TV Chassis
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ZENITH
Color TV Chassis
17JC55
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Chances are you can improve color viewing

no matter what make TVyour customers now have.

®

CHROMACOLOR

Replaceme
Picturelu

Before Chromacolor,every large screen son between a Chromacolor picture tube color can do a lot for older color TV's...and
color TV picture was made up of thousands from your Zenith distributor and that you many not-so-old sets as well. Even those
of tiny red. green and blue dots on & gray may attempt to re-build yourself. When of other makes
background you get down to it. you simply can't invest That's why you should check with your

But Zenith found a way to make the dots ~ Man hors in a re-built that will seldom Zenith distributor now and stock up with
smaller. e if ever. measurr‘e up to the ’?"afb" ty. the Zenith's 17°,19". 23", and 25" diagonal sizes

v nsi i - .
surround I I A (S:S s:?égng:"rt)ri;ﬁg:"y of afactory Besides brightening your customers
them with viov'v PP o picture viewing. Chromacolor will brighten
jet black and. A 3 A VA - As a result of this reliability. Zhroma- your profit picture too! Reliably!
fqr the first A_A A Call your Zenith distributor now
time, fully
illuminate every dot not only for greater bril-
liance, but also for dramatic contrast ’

The result was the famous Chrcma- / AR

color picture tube — widely recognized at its 4 )

introduction as one of the most important
breakthroughs in color picture tube tech-
nology since the coming of color television

Today. Chromacolor still represents
a significant forward step in the state of

picture tube technology...in brightness. —
contrast, and true-to-life color. o
/

And for reliability, there's no compari-

For your own reputation and in your
customers’ best interest, always specily Zenith
exact replacement parts and accesscries

ENITH

The quality goes in bzfore the name goes on

Zenith Radio Corporation/Service, Parts & Accessories Division[11000 Seymour Avenue/Franklin Park, lllinois 60131
Circle No. 103 on Reader Inquiry Card




a New Family of VOMs
The Model 60 Series

MODEL 60

" RANGES
8 DC VOLTS
4 DC CURRENT
6 AC VOLTS
5 OHMS
5dB

MODEL 60-NA

16 DC VOLTS, 10 DC CURRENT,
10 AC VOLTS, 6 OHMS, $'|40
AND 8 dB RANGES

X'TRA™ RUGGED
The new 60 Series has been designed for the OVERLOAD PROTECTED
value conscious users in industrial production and SAFETY DESIGNED FOR YOU

maintenance, communications, vocational train-
ing and hobbyists, airconditioning, appliance
and automotive service, R & D and application
engineering . . . anyone who wants to be more
productive with the latest in V-O-M technology.
The large, “'simplified” 4Y," scale is an ‘'easy
reader’’. This combined with a single range MODEL 64
selector switch minimizes the possibilities of er-
ror. Detented handle position, only 2 recessed
input jacks and 48’ safety engineered test leads
are just a few of the many other user benefits of
the 60 Series. Compare them with other V-O-Ms
and you'll know why the new Triplett family of
V-O-M’s eliminate over 90% of the costly re-
pairs from V-O-M misuses. Cultivate a profitable
habit for selecting Triplett designed products.
For more technical data and a demonstration of
the Model 60 Series, see your local Triplett dis-
tributor or a Triplett sales representative. Triplett
Corp., Bluffton, Ohio 45817, (419) 358-5015.

RANGES
8 DC VOLTS
8 AC VOLTS

7 OHMS
6 Low Power

m@TRIPLETT

BLUFFTON, OHIO 45817

‘&:“ -
Trnplett T he easy readgs.

..for FREE demonstration cm:le Y04 on'Reader Serﬂce card
..for more dJetails circle 105 on Reader Service Card



