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and hundreds more.

Integrated circuits are still pretty
new in TV and sterec equipment.

But Sylvania’s ECG Semicon-
ductor program really has those
applications pinned down. '

Today, just 28 of our ICs will re-
place over 300 type numbers.

We don’t do it by magic, or by

offering an “almost as good” re-

placement.

We do it by assigning our own
part number to just one high quality
I€ that can be used to replace doz-
ens of others.

And to make it easy for you,

we’ve put together a replacement
guide that telis you which of our
ICstousewhere.

Your customer won’t know that
you're not carrying 300 different
ICs. _

All he’ll know is that you fixed
his set fast, and fixed it right.

The fact that you only needed 28
IC replacements is your secret.

And ours.

In servicing, that can be the se-
cretof success.

Sylvania Electronic Components,
Waltham, Mass. 02154.

SYLVANIA
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COMPLETE MANUFACTURER S’CIRCUIT DIAGRAMS JANUARY » 1973
AND TECHNICAL INFORMATION FOR 4 NEW SETS

EMERSON

TV Chassis
T2L2-1A

AIRLINE . .................. SYLVANIA . ... .. ... ... ...
Color-TV Chassis 20K17-2A Color-TV Chassis EQ2-1, -

SYMBOL  DESCRIPTION EMERSON PART NO. L201A

L2018 Sound IF & phase shift coil . 72A301-2
EMERSON . .. .. ... ... L EMERSON . . . . . R208~ 1M volume control . - 3 75A120-1 L202 quad coi! (includes C207) 970383
TV Chassis T2L2-1A c |E TV NCh' : 3 M Y R320 30K contiast control R 75A121-3 L401 horiz lock coit 94A17-37
assis olor- assis 30M20 R323- 100K bright cantrol . . 75A1212 T201 audio output xformer . 79A81-23
R402A 5HO0K, vert lin control T301- 1st IF xformer 970384
R4028B 5M heght control L . 75A95-6 T302 2nd tF xformer 72A261-8
R422 -1.2M, vert hold . . . . . L. 15A121 T303 sound take off & 4.5 MH2 trap 72A1855
C504A 1505t 165v T401- vert output xformer 970385
€5048 15041, 150v Electroiytic . < . 970382 T402 - deflection yoke assembly 94A3721
C504C 200uf, 150v T403 honiz output xformer . ... 79A1385
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AIRLINE

JANUARY e 1973
COMPLETE MANUFACTURERS'

Color-TV Chassis
20K17-2A

SYMBOL  DESCRIPTION AIRLINE PART NO.

R734-control, red background, 100K
C110A, 8, C, D—1201/400v/201/400v/100p t/

150v/4 pt/300v, Electrolytic . . 87A751 L201—coil, Quad .. ... ... ...t
RVID2-VDR . ... ... ... ..........c.... .. 61A46-13 L601A, B—coil, horiz, freq/sine wave . . . ... ...
RVBOO-VDR .. ... .........coiiinninnann. 61A65-1 T101—xformer, power . . .. ... ............
R109--control, horiz. hoid {coarse}, 76K ... ... ... 75A1611 T102-xformer, vert output .. .............
R110-control, horiz. hold {fine), 20K T103—xformer, high voltage . . .............
R123-.control, vert. hold, 750K T200--xtormer, 4 SMHz sound driver . ... .....

R121—control, focus, 3M . . . ... ............... 75A157-13 T201-xformer. audio output

R127, 6101—control, vol, w/on-off switch 1M ... . .. 75A179-4 T300-xformer, st pix IF . ..............
R12B—control, contrast, 250 it 75A172:1 T301-xformer, 2nd pix IF . ..............
R130—control, bright, 100K ** " """ """ s T302-xformer, 3rd pix IF w/C314 .........
R131—control, color, 500R ... ................ 75A180-1 Y700-xformer, chroma take-off . ..........
R133—control, tint, 50K . .................... 75A181-2 Y703-xformer, chroma demodulator ... ......
R327-control, AGC, 40K CB101—circuit breaker, dual .. ...........
R736~—control, blue background . ............. 75A155.7 {GA1-12423A)
100K F101—fuse, 7a {slow btow) ...............
R738-~control, green background F102—fuse, .35a (chemical) ...............
100K {GA1-124238)
R508-~control, vert, lin, 3.4M tuner, UHF .. .. ... .. ... ... ...
R517—control, vert, height, 100K .. ............. 75A155-8 twner, VHF .. ... ... L

INDICATES COLOR BAR SIGNAL

(O INDICATES "AIR" SIGNAL
30 VOLTS P TO P AT TP303

2.5 VOLTS P TO P AT TP303

(31 64 Volts Harizontal [4] 240 Vairs Morizomral (3] 175 Vohs Horizontat

A

40 Volrs 3.58 MHz

(@) 125 Velrs Venticol (9 10 Vons 3.56mH:

60 Volrs Moriz.

GS) 50 Volts Horizontol

115 Volis Horiz.

19) 75 Volts Herizontel

(29 10 Volts Verricol

@ 520 Veolts Vertical

@ 300 Volrs Horizontol 6@ & Volts Vertical

s LM ST AKX

CIRCUIT DIAGRAMS
AND TECHNICAL INFORMATION FOR 4 NEW SETS

L106 -deflection voke . . .................

.... 84A4511
.. .. 94A4371

1]

@ 2 Volts Vertical At TPI02
2.5 Volis Vertical At TPI03

I

[€] 15 Vohs 3.58mH2

[11] 12.5 Voits Horia.

-
i

25 Volts Horizontal

21) 70 Volts Verticol

42 Volts Morizontol

[31] -28 Volts Horizentat
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El-Ecm SYMBOL  DESCRIPTION SYLVANIA PART NO. RS08~VDR, 67 ma @ 20vdc R22-10K, tint . ..ottt ittt 37-33036-4
R510~-thermistor, i1, cold R24-2K,verthold . ....................... 37-33098-2
SYLVANIA TECHNICIAN /DEALER i £100—s0und take-off R26-200K, bright ... ...l 330358
CB02—elect.-3section . ... .................. 41.35568-1 L104-quadrature . .. . :gg—f'(- horizhold  ..................... ;;ggggs-g

o A-80/200v "L200-tink .. ........ B 5 K,CONFaSt . ... .o ooeien. . 5.
go’or'TV Chassis B—150/200v 1202-47.25MHz trap . . R32-20K, 1008 . ... .. ... ... 37.33035-2
- - . C-150/250v L204-2nd IF . .. ... R34-5001, shavpnass .................. 37-33035-7
021, -2 COMPLETE MANUFACTURERS' CIRCUIT DIAGRAMS (57 dect2section ..o o000 41330541 1206-3¢d tF ... ... R294—50K. brightness fimiter ... ........ .. . 37.33036.6
AND TECHNICAL INFORMATION FOR 4 NEW SETS  A-1500/40v R18-100K, volume . R352-50K, vert freq . ..................... 37.23063-3
B- 750/40v R20—10K, color . . ... . ... it . -4 R360-25K, vertlin . .................... part of R358
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TV TUNER SERVICE

VHF, UHF, FM or IF-Subchassis. . .
. .. All Makes

Fast § hr. Service!

You owe it to yourself

to try P.T.S. We are the fastest growing, oldest and now the
largest tuner service company in the world. Here is what
you get:

1. Fastest Service — 8 hr. — in and out the same day. Overnight
transit to one of our six plants, for parts, tuners or IF-modules.

2. All tuners cleaned inside and out, repaired, realigned and air
tested.

3. On IF-modules all stages checked, all traps set with high calibre
test equipment.

4. Fine Quality! Your customers are satisfied and you are not
bothered with returning your units for rework!

5. Lo Cost! Up to $5.50 less th ther t ies!

et LD e S CL U L UL FIRST TO OFFER 365.DAY GUARANTEE!

6. Friendly, helpful personalized service! COLOR—BLACK & WHITE—TRANSISTOR TUNERS—ALL MAKES
GUARANTEED COLOR ALIGNMENT—NO ADDITIONAL CHARGE

We offer you finer, faster...  v#ruremm  $9.95
.« . uv-comeo  $16.95
PreClSIOn Major Parts charged at Net Pri

; Nl IF-MODULE $12.50
- = =9 FOR $12.95 UP (NEW OR REBUILT)

-

For fastest service, send faulty unit with tubes, shields and all broken parts to:

LIKE TO DO IT YOURSELF? PTS ELECTRONICS , INC.

PTS makes all tuner parts available to you.
HOME OFFICE—P. O. Box 272—Bloomington, Ind. 47401 Tel. 812/824-9331

Send one dollar (redeemable) for our EAST P. 0. Box 3189—Springfield, Mass. 01103 Tel. 413/734-2737
-_— . . BOX pringieia, ASS. el by

TUNER REPLACEMENT GUIDE AND PARTS CATALOG WEST COAST— P. O. Box 41354—Sacramento, Calif. 95841 Tel. 916/482-6220

060 pages of top information eBlow-up of all tuners eoLargest MOUNTAIN— P. O. Box 4145—Denver, Colo. 80204 Tel. 303/244-2818

eAntenna Coil Replacement Guide SOUTHWEST— P. O. Box 7332—Longview, Tex. 75601 Tel. 214/753-4334

exact tuner replacement guide
SOUTHEAST— P. O, Box 6771—Jacksonville, Fla. 32205 Tel. 904/389-9952

oMulti-fit Replacement Tuner Shaft Guide
« « . for more details circle 126 on Reader Service Card
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This month's cover photo, supplied through the courtesy of Channel Master, shows the
company's new “Foam Pack,” molded foam picture-tube container—designed for lighter
and e;zler handling of the tube. A news story concerning this container is included on
page 34.
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Technician shows how up to 25 minutes of installation time can be saved by doing
things differently.

46 A PRACTICAL APPLICATION

We used our own buiidings to show how a commercial audio system can be put to
good use.

48 BASIC DIGITAL CIRCUITRY

This, the third in a series of articies, tells how time constants are obtained for
regulating frequency-counting circuitry.

54 YOUR BUSINESS FUTURE: TO INVEST, OR NOT TO INVEST

Raymond Herzog explains some relatively simple math which can be used to help
you to determine how much money you should invest in your business future.

56 TEST INSTRUMENT REPORT
Reviewing specifications for Leader's Modet LDM-850 Digital Multimeter.

57 COLORFAX: Tips for easier color-TV set repair.

58  TECHNICAL DIGEST: Hints and shortcuts for more effective servicing.
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Instant inventory.

Keep electronic components handy with
Mallobin® Benchtop Organizers. Each Maillobin
contains a popular assortment of electronic
components in a stackable, interlocking plastic
case. Fifteen partitioned drawers keep parts
neat. And each drawer is color coded and
labeled for quick location of the part you want.

Mallobins come with selected components in-
cluding all types of fixed capacitors, MOL and
wire-wound resistors, carbon and wire-wound
controls. In addition to regular Mallobins, cus-~
tom assortments are available.

Ask your Matlery distributor for Maliobin prices
and details today.

MALLORY DISTRIBUTOR PRODUCTS COMPANY

adivision of I R MALLORY & CO.INC.
Box 128 1 Indinnapolis. Indiana 16206 'elepbone: :397-6Gi36G-5:35:3

MALLOR

Batteries --° CRIME ALERT® « DURATAPE® ¢ Recorders * iLEEILIES o Semicanductors © SONALERT® » Switches * Timers » Vibrators

« « . for more details circle 122 on Reader Service Card
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These solid state color systems are the most
serviceable we've ever built. Because independent
servicers helped us design them.

Independent servicers MA 25* diagonal [n many states, TV ser-

awarded us these W 22 °75 o Vicers usedirect phone
serviceability . A) lines to regional parts
ratings. Proof that centers. We provide
foresight pays. The specialized training. Our Tele-
foresight of the 3 vision Service News
television service 0 provides advance
industry in devel- °. S@R information ser-
oping specific ] vicers need to
serviceability ( S Bs ), more easily ser-
guidelines and ° : vice GE mono-
urging TV manu- == chrome and
fz;lcture’i"sh tof use X n! color models.
them. The foresight . g P .
of General Electric pY; e ind ’fhehservme
in working side by ; = _oEE g dmd ‘%S . 'ﬁiproé
side with indepen- . 225>  Vided foresigni an
Y0 PB0T direction. General Electric has
create 1007, solid JA responded. With solid state products

tosell and service with confidence. To achieve

state sets that are 19 diagonal . .
our mutual goal of customer satisfaction.

easy to service. Pl
GE'snewsolid 93.9% If you want to know more about GE service, call
. collect or write

. . elevision Re-

2;5222?’2133;;3 \(?)\?th ceiver Products

visual aids. And %gg&iﬁﬁ?ﬁ,

P, e

Example: 95% ZIBIZ-ZS,MI)

of the total com- ’

ponents in GE’s

new solid state

modular color

console models can . {
be removed for ser- <) 9..‘.: - seavice U ¢
vicing without using a solder- =21 T4
ing iron. Solid state Porta Color® II
models open like a book for ease of service.

Impressed ? That’s only half the story. To improve
lo.cal.part.;s availability we are expanding parts
distribution through independent parts distributors.

We build every television as if we were going to use it ourselves.
GENERAL @3 ELECTRIC
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EDITORIAL

The Other Person

Quite a number
of favorable
responses were
received concern-
ing last Septem-
ber's Crime Issue.
In fact, some
copies were sent
by our readers
to legislatures,
judges and schools
... also {of course)
concerned with the serious crime
situation. However, we did receive one
letter that was extremely critical of the
editorial printed in that issue. That
individual felt that the editorial was ~
too much “pie in the sky,” and out of
touch with 20th Century reality . . .
stating that there are many electronic
technicians, service dealers, and
reportedly even association leaders, that
are not honest people. How—it was
asked—can they deserve the honor, as
independent business people, given
them in that editorial?

Your editor is most definitely not an
idealist who believes that we and the
world about us are perfect. There
definitely are some individuals who
should be forced out of our industry for
their failure to demonstrate high
professional ethics. However, our
publication is not intended for those
“creeps.”

ELECTRONIC TECHNICIAN/DEALER is
published for the benefit of the many
high-principled electronic technicians
and service dealers—yes, and association
leaders—that do serve our industry. We
do not claim that there are not also
others of lower moral character that
read our publication. We simply do not
intend to waste valuable space for their
benefit . . . unless it's to show them
that they could actually make more

money {(and niore easily in the long run)
if they went about their work in an
ethical manner. Thus the September
editorial was intended for only you, the
vast majority of our readers.

There is hardly an honest electronic
technician or service dealer that cannot
point to some shop down the street and
say, “that character is an incompetent
crook!” And chances are, the individual
making such a statement will have
made an accurate assessment of the
situation.

There was once a time when we
simply ignored the less-than-honest
fellow electronic technician or service
dealer. We didn’t even care if there were
—by some chance—even corrupt
association leaders on a local, state
or other level. We ignored them all,
working as hard as we could to make
an honest buck. ““Stand behind your
own reputation,” was our model, “don’t
get involved in someone else’s business.’

It is really great to be independent.
We have covered that subject so many
times that by now some consider it a
tired, overworked subject. (We won’t
argue that point.) However, times have
changed. People move around a lot more
these days. Many of those satisfied
customers that we had last year have
moved away. And in their place have
come customers that have no reason to
trust us. Why? Because they have
legitimate gripes concerning the less-
than-ethical treatment given them by
the electronic technician or service
dealer in the town that they just moved
from. The set for which they were
overcharged for services never
performed, may have originally been a
“hunk of junk” that no ethical business
person should have ever sold them in
the first place. And now they are mad at
you for not rectifying the situation . . .

mad at you for being in the same
business as those that had just
swindled them.

We certainly do have a right to be
proud of our profession—one of the few
remaining forms of true Capitalism.
However, let's not let self-pride get the
best of us. There is dirt under the carpet.
Tacking the carpet down won't hide it.
We must sweep it away!

We must realize that although some
consumer groups do tend to become
grossly unfair, their activity is in
response to an injustice that we have
been guilty of ignoring. We must,
therefore, work to set these consumer
groups on the right path, just as we
must work to rid our industry of this
poison from within—a poison far more
treacherous than anything devised by
any servicing-oriented manufacturer.

There is only one way that we can do
this and protect our own rights at the
same time. And that is by being active
in our own professional associations.
Should we in doing so discover that
there are a few individuals within our
associations of the same kind as those
who we must remove from our industry,
then we should work just as hard to
also get rid of this very small minority.

The quality of our industry depends
on no one but you! Without you no
government regulations, public pressure
groups or dedicated association
leaders have a chance of changing
one darn thing.

g% AAAh, CEF
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SERVIBE technicians know that Color TV repair demands more

time and effort. That's why Sprague strives to simplify Color TV capacitor selection.

“l““ TV capacitors by Sprague come in the exact rat-

ings required to meet the exacting requirements of Color TV.

service becomes more demanding as Color TV keeps ex-
panding. That's why exact capacitor ratings are important. They
help you to restore original set performance.

EASI[“ selection of replacement ca-

pacitors for Color TV is assured when you look to the broad
Sprague line. You'll get the capacitor you need—when you
need it—every time.

Just off the press! See your Sprague Distributor

for a free copy of our new 40-page K-111 Twist-Lok®
and Print-Llok® Capacitor Replacement Manual, or
write to: Sprague Products Company, 65 Marshall St.,

SPRAGUE

North Adams, Mass. 01247

THE MARK OF RELIABILITY

’
THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

... for more details circle 130 on Reader Service Card
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LETTERS

=== S—=———1

Reader comments concerning past
teature articles, Editor's Memos, previous
reader responses or other subjects of
interest to the industry.

Certificate Won't Increase Income

One reads very much about CET
[Certified Electronic  Technicians]
these days. Not only do you advocate
it, two editors of RADIO ELECTRONICS
passed the examination and proudly
present their certificates. The impres-
sion that the average technician gets
is that all he needs to better himself
financially is to take the examination,
pass the test and display the diploma
on the wall.

It is very true that the highly quali-
fied electronics technician is grossly
underpaid. However, studying for and
obtaining a certificate of proficiency
will not increase his income. The very
nature of his trade precludes it. The
average customer knows little if any-
thing about how his electronic com-
ponent works. When faced with a mal-
function, he will take it to a repairman
who will repair it—he does not care
about the diplomas hanging on the
walls.

A parallel exists in the elevator in-
stallation and repair industry. An
automatic elevator possesses some very
sophisticated electrical and electronic
circuitry. The skilled workman com-
mands a wage far greater than the
electronics technician. But he does not
get this higher income because his em-
ployer loves him. No, he gets it be-
cause he is highly organized and does
not hesitate to use the strike weapon.

In conclusion, I must mention one
certificate which can increase the tech-
nician’s income. The F.C.C. issues first
and second class radio telephone li-
censes to persons passing a rather diffi-
cult examination. Since the number of
such persons is limited, their incomes
are higher. It's a simple law of eco-
nomics, restrict the number of quali-
fied men. This in turn creates a de-
mand for them and consequently
raises the price-wages.

MATT RUSK

Response to November Editorial

In response to your editorial in the
November 1972 issue of ELECTRONIC
TECHNICIAN/ DEALER, I take issue to
your thoughts that CATV is wrapped
up in self profit with no regard to pub-
lic interest.

A CATV company must enter thc
high density population areas in order
to economically survive. Once the

high-density area is covered, then it is
the company's duty to extend its cable
operations to the low density areas as
it can afford the expansion.

The whole idea of CATV is com-
munity service! To offer the popula-
tion a wider choice of TV and FM ra-
dio programming than is possible over
the air.

Our CATV divisions are built on
this premise. Located in the central
Catskills (which is a low-density area
even in the villages), we are trying to
extend our cable systems to the furthest
extent of our franchise in order to
serve every possible customer. We
further plan to add a local channel on
the cable with easy access, to stimu-
late communications in our communi-
ties. CATV can and does aid the com-
munities they serve.

Davib M. AMUNDSEN, PRESIDENT
PM DELAWARE, INC.

Speed of Light

The National Bureau of Stan-
dards has announced more
precise measurements of the
spced of light—the equivalent
to the speed of radio waves in
the vacuum of outer space. It
is now said to be 299,792.4562
kilometcrs per sccond, plus or
minus 1.1 meter per second.
This is translated as 186,282.-
3960 miles per second, plus or
minus 3.6 ft per second. This
ncw value is 100 times more
accuratc than the value ac-
cepted for the past 15 years.

“You can't miss my shop . . . it's right across
from the football fietd!"

nIA |

Delta’s Instant
Emergency
Telephone
Warning System.

Dial & Coder guards you around-
the-clock, signaling alarm for any emer-
gency condition where a simple contact
closure activates the system.Compietely
solid state, Dial & Coder utilizes the
latest in discrete and integrated circuit
technology to provide immediate remote
signaling between any two telephones.

CHECK THESE FEATURES!

» Dial any phone number up to eight
digits.

» Change numbers in ten seconds.

» Over 100 different code combinations

allow multi-phone connections.

Works with any direct contact switch.

Unlimited applications. Use with in-

trusion detectors, fire & smoke detec-

tors or a simple button control. Allows

children, clerks, or physically handi-

capped to call for help.

Automatic redialer when busy signal

received.

* Microphone can be added for audio
surveillance.

« Self-contained power supply. Once
tripped, unit cannot be stopped.

This one’s really priced right!

Made in U.S.A.
Write or Call today for free sales details!

DELTA PRODUCTS, INC.

P.O. Box 1147, Grand Junction, Colo. 81501,
Dept. ETD, (303) 242-9000

Superior Products At Sensible Prices
. . . for more details circle 109 on Reader Service Cart
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BOOK REVIEWS
e

PRACTICAL COLOR TV SERVIC-
ING TECHNIQUES by Robert Good-
man, published by Tab Books, 372
pages, hardbound $8.95, paperbound
35.95.

There is no point in taking up all
the space that would be required to
give a complete description of this
book. It is sufficient to say that it de-
scribes circuit function and mainte-
nance for virtually every portion of a
color-TV set encountered. These de-
scriptions are thorough, concise and
to the point.

The book also includes some basic
solid-state circuit tests for those tech-
nicians not yet familiar with some of
the newer solid-state color-TV sets,
and colored pictures are used to illus-
trate some trouble symptoms.

We feel that this book would be of
value to any electronic technician ac-
tively engaged in color-TV set servic-

ing.

HOW TO INTERPRET TV WAVE-
FORMS by Forest H. Belt, published
by Tab Books, 256 pages, hardbound
$7.95, paperbound $4.95.

Even today a surprising number of
seemingly qualified electronic techni-
cians fail to understand the scope
waveforms obtained from a TV set,
and how they relate to circuit defects.
We fecl that this book has done an ex-
cellent job in helping such people.

The author has gone through virtu-
ally every stage of a TV set and photo-
graphed scope traces representing both
properly and improperly functioning
circuitry—explaining to the reader the
trace observed. Thus virtually every
page in the book contains a waveform,
a description of the test point where
the waveform was obtained, and then
a detailed description of why the
waveform reflects a proper or improp-
er circuit condition. The publisher in-
dicates that 250 waveform photos are
included.

The book is very clearly written and
an effort is made to maintain a good
sequence of information. It is a must
for even some of the modcrately ex-
perienced TV electronic technicians.

MOYING?

Be sure to let us know your new address.
Please enclose a complete address [abel
from one of your recent issues.




RCA

antennas-

your answer
for the
2 toughest

questions
you get.

1. “How do | get a better picture?”
2.“ What does it cost?”

With RCA in your inventory, you’ll never
have to turn down a sale because you
don’t have the right image-improver.
RCA has everything for every reception
problem—a complete line of outdoor
antennas, rotators, reception aids and
hardware. Each RCA product is a
precision engineered, top quality
performer in its class. All carry the RCA
name that your customers know they

can depend on. And the complete array
of models gives you a full range

of prices to bargain from, too.

Next time you get a tough question
from a customer, make sure you have
RCA on hand to answer it for you.

See your RCA Parts and Accessories
distributor today, or

contact RCA Parts and

Accessories, Deptford, N.J. “ﬂ"

. . . for more details circle 127 on Reader Service Card
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READERS’ AID

Space contributed to help serve the
personal needs of you, our readers.

Telephone Answering Machine

I have a remote-control telephone
answering machine which I would like
to swap for an Electronic Frequency
Counter, dc to 120MHz. The unit is
in A-1 condition and the original price
was around $640. I would like the

frequency counter to be in the same
condition.

ROBERT SCHROMBERG
6416 24th Ave,
Brooklyn, N.Y. 11204

Manuals Wanted

I want to buy Rider's Radio Trouble
Shooters manuals, Volumes 1, 2 and 3
in good condition, I do not want the
abridged version 1 through 5. I also
want type 26, 27, 71A, 01A, 30, 99
and other antique tubes. I have many

e Wl N BN B B BB

Perma-Power ColorBrite i

N PO

| O Qs - «I "

you look good.
When a color TV picture fades, or when the black-and-white is erased by a
cathode-to-filament short, you can save the day, and the tube, by installing a

Perma-Power Britener.

Boost models bring out lost sharpness
and detail by providing increased fila-
ment voltage to increase electron
emission. Full contrast and color qual-
ity return immediately.

Isolation models restore the black-
and-white information that gives a
color picture its quality, by isolating the
short, thus restoring black-and-white
video drive.

Short now . . . fade later? Handle

both jobs with a Color-Brite Combina-
tion Isolation and Boost Britener.
There are Perma-Power Color Brite
models for both round tubes and rec-
tangular tubes. In fact, Perma-Power
has a Britener for just about every pic-
ture tube ever made! You'll look very
good to your customer when you pro-
long the life of the expensive picture
tube. Pick up a supply of Color-Brites
from your Perma-Power distributor!

PERMA-POWER DIVISION
CHAMBERLAIN MANUFACTURING CORPORATION

5740 North Tripp, Chicago, lllinois 60646

.. . for more details circle 125 on Reader Service Card
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new 6A7 tubes and older.

E. T. MONTGOMERY
1092 Willowbranch Ave.
Jacksonville, Fla. 32205

Part Wanted

I would like to buy a horizontal out-
put transformer No. 1A27, 1002126
for a Curtis Mathes TV set about 12
years old.

JOHN STROUD
119 Lewis St.
Nashville, Tenn. 37210

I am in need of a horizontal output
transformer for a Model 55-108, Run
M18AO0!, manufactured by Television
Manufacturers of America (TMA),
produced in Wheeling, Ill. They are
apparently out of business. Can any-
one tell us how we can handle parts
and warranties?

GEORGE BOETTCHER
Pelican Lake, Wisc. 54463

Part Needed

The tuning unit for a Mopar
Model 23D (6BP) car radio (Bendix)
used in a 1966 Plymouth Belvedere is
needed. Tuner unit No. GIC2093402-
0703 and coil assembly No. 2090131-
0076 are needed, but will buy used
radio if reasonable, in working condi-
tion or not.

STOoNEY KNOB TV SERVICE
Rt. 1 Box 72A
Weaverville, N.C. 28787

Test Equipment For Sale

I have a number of test instruments
for sale, in good operating condition
with original probes, cables and service
manuals. Please write for listing and
price.

W. D. SHEVTCHUK
1 Lois Avenue
Clifton, N.J. 07014

Several pieces of test equipment for
sale, all in good condition with less
than 2 hrs of use. Will sell for the
best offer. Please write for listing.

SADER BREITENFELDT
Tigerton, Wisc. 54486

Equipment Wanted

I would like to purchase a used pic-
ture tube rebuilding machine. Please
send details of equipment and price.

RAYMOND SMITH
P.O. Box 732
Miami, Fla. 33155



information Wanted

Service information wanted for a
“Phone-Tender,” telephone answering
unit distributed by Answermatic, Inc.,
1343 W. Valencia Dr., Fullerton,
California 92633.

CHARLES KOCSANDY
8350 N.W. 31st Court
Miami, Fla. 33147

For Sale

1 have for sale a Philco Precision
Visual Alignment Generator for TV
and FM, Model 7008, complete with
instructions and service manual.

JOSEPH V. WAYMAN
Route 1
Jefferson, Ohio 44047

I have for sale Riders Perpetual
Trouble Shooters manuals Volumes 1
through 22 with index from 1931 to
1951, RCA service notes from 1923
to 1951, less 1935. Make me an offer.

FraNCIS MURPHY
233 Flint Ridge Dr.
Gahanna, Ohio 43230

I have for sale a Hickok Model
580A tube tester.
DoMINIc DISTADIO
5 Eyland Ave.
Succasunna, N. J. 07876

Schematic Wanted

I am in need of a circuit diagram
for a Estey electronic organ, Model
805, manufactured by the Estey Mu-
sical Instrument Corp, Harmony, Pa.

In particular, I need to know what
components are contained in the
Sprague printed circuit No, 15-0026B.

DALE H. SMITH
P.O. Box 415
Granite Falls, Wash, 98252

I would like to obtain a schematic
and alignment information on a U.S.
Navy Radio, Model RCH, built by E.
H. Scott Radio Lab. I have for sale a
RCA-WR69A Sweep Generator in
original box with manual and cables.

PaurL W. CurTis
12 N. E. 6th St.
Milton-Freewater, Ore. 97862

I need a schematic for a Stewart
Warner all-wave radio, Model R-149
chassis. It is about 40 years old and the
company is out of business.

Mike CoNRrOY
25 Bay State Rd.
Pittsfield, Mass. 01201
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Cali-backs are just what you and your customers’ don’t want.
Once you install the B-T Horizon VHF two-set ampli-
fier, you can forget it, because it's quality built to be
reliable. It's the mast-mounted amplifier that thou-
sands and thousands of TV installers have found
“stays on the roof’’

What makes Horizon so reliable? Solid-state, trouble-
free circuitry. Four-way lightning and surge protection.
Temperature compensation for all-weather reliability,
and two individual amplifier circuits—one for Ch. 2-6
and the other for Ch. 7-13.

But the Horizon would not stay on the roof long if it didn’t perform. And
perform it does. 1t's back-matched for clearer color pictures. The patented ICEF
circuit delivers wide dynamic range so that strong signals won't overload weak
ones. It delivers more than ample gain for weak to medium signal areas for up
to two TV sets.

And these are the reasons that made the Horizon one of the fastest and best
sellers ever, and once it's sold, forget it. B-T has the industry’s broadest{ine
of home and MATV TV signal amplifiers—indoors and outdoors.

Available from Blonder-Tongue distributors.
For solutions to your reception problems write:
E Blonder-Tongue Systems Engineering Dept.
One Jake Brown Rd., Old Bridge, N.J. 08857.

BLONDER ¥ TONGUE

. . . for more details circle 103 on Reader Service Card
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NEWS OF THE INDUSTRY

Plans Announced for
Pilot JESUP Program

Although apprenticeship and other “entry” programs are doing a fair-
ly good job of supplying current needs for service manpower, and it is
generally felt that the EIA (Electronic Industries Assn.) and other groups
are effectively updating vocational and college electronic technician
instructors, there remains the problem of improving the effectiveness
of upgrading training for the electronic technician. To solve this re-
maining problem, the NEA (National Electronic Assns.) conceived the
idea of the JESUP program. JESUP stands for: Joint Electronics Service
Upgrading Program.

It is felt that too many TV set and test instrument manufacturers
are working independently in an effort to upgrade the technical com-
petence of the electronic technician. This results in far too many semi-
nars for most electronic technicians to attend, considerable duplication
of effort, and some seminars that turn out to be sales meetings rather
than training sessions.

The JESUP program is designed to solve these problems by coordi-
nating the efforts of these groups, feeling that training can be accom-
plished more satisfactorily by having all manufacturers work together
in conducting larger scale regional seminars that really contain some
technical meat.

A single pilot session of the JESUP Program will be conducted at the
Stouffer's Indianapolis Inn, 2820 N. Meridian St., Indianapolis, Ind. in
March. There 200 electronic technicians will attend the two-day pilot
session and have a chance to get first-hand technical information on 10
brands of new model TV receivers. They will also receive instruction in
the latest general troubleshooting techniques. Both hands-on sessions
with individual manufacturers and general lectures will be part of the
two-day program. A $10.00 registration fee will include the cost of two
luncheons plus coffee breaks.

JESUP Pilot Training School Schedule
indianapotis, Ind.

March 19, 1973

8:00 a.m. Student check-in

8:30 Orientation

9:00 General Session
Examples of difficult service probiems associated with feedback
circuits (AGC, AFT, ACC). A to show students the types of
problems that electronic technicians find most difficult and the
pitfalls that lead to sidetracks and time-consuming wasted
troubleshooting efforts.

9:30 General Session
Hints on understanding the feedback circuits and systematic
methods used to make these potential ‘“‘tough dog” problems
easy!
J. A. Wilson, CET
Professor: Kent State University
CET Exam author

10:00 Special Sessions
Students break into ten 20-man teams and are assigned to dif-
ferent manufacturers’ training directors for one hour. (They will
be shown how to apply the principles covered earlier to a
specific chassis of a color-TV set.)

11:00 Special Sessions
Students switch to a different manufacturer training director.

12:00 Noon Luncheon
included in registration fee.

1:00 p.m. General Session
TV Alignment: Why? Why not? How?
This session will explain alignment and show how it can be used
as a troubleshooting aid. It will also demonstrate practical
alignment techniques and most ly tered ali t
problems.
Buzz Padgett, CET
Bench Technician, W
Les Nesvik, CET
Service Manager, Wholesale TV, Indianapolis, Ind.

2:00 Special Sessions
Students again break into ten 20-man teams and are assigned to
their third manufacturer’s training director for one hour. (Align-
ment procedures, as outlined for the previous session, will be
applied by the students to different manufacturers’ receivers.
Students will participate m actual alignment, installing common
troubles and using the symptoms to diagnose problems.)

tholesale TV, indianapolis, Ind.

3:00 Coffee Break

3:15 Special Sessions
Each team of students switch to a fourth manufacturer training
director.

4:15 General Session

The Service Call

Problems encountered by electronic technicians working outside
the shop, and the latest equipment and methods currently being
used by working technicians today,
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5:00 Recess

7:00 Special Optional Session
Extra session to refresh electronic technicians with less than
four years of experience on basic theory, troubleshooting and
customer relations problems.

March 20, 1973

8:00 a.m. Reconvene
Students have one hour to visit individual manufacturers’ train-
ing setups for questions on the preceding day’s subjects and to
familiarize themselves with some of the differences in each
receiver.
(Written quiz may also be given.)

9:00 General Session
Solid-State Troubleshooting Techniques
This session compares the latest tube and solid-state repair
techniques, concentrating on step-by-step methods currently used
by ful bench technici Special emphasis will be placed
on procedures for overcoming difficult and time consuming re-
pair problems.
0. C. Brown, CET
Shop Owner/Technician
Instructor, Ahrens Trade School, Louisville, Ky.

10:00 Special Sessions
Students return to their 20-man teams to be assisted by a fifth
manufacturer's training director in applying the principles covered
in the pfevious session.

11:00 Special Session .
Students switch to a sixth manufacturer training director.

12:00 Noon Luncheon
Included in registration fee.

1:00 p.m. General Session
Horizontal Sweep, Pincushion and High Voltage
Many circuitry changes have occurred in this portion of the TV
receiver since the advent of solid state. This session will com-
pare the new with the old and will concentrate on showing the
technicians as many service precautions and techniques as time
will allow. Comparison of each manufacturers’ circuitry will be
made.
Frank Teskey, CET
Shop Owner/Technician
instructor, R.E.T.S. Schools, Indianapolis, Ind.

2:00 p.m. Special Sessions
Each 20-man team is rotated to a seventh manufacturer training
director for demonstrations of the most commonly encountered
problems in the horizontal high-voltage circuits. Students will
receive parts and service information on individual brands.

3:00 Coffee Break

3:15 Each 20-man team Is rotated to an eighth manufacturer training
director for additional information concerning the topics covered
in the previous session.

4:15 General Session
Question and Answer session with quiz of students for evaluation
purposes

4:45 Closing Remarks

Dick Glass, CET
JESUP Coordinator

5:00 Adjournment for Students
5:15 Staff and observers evaluate session
5:45 End of JESUP first pilot program

JESUP Committee Organization

Dick Glass, CET
Executive Vice President of NEA
1309 W. Market St.

Coordinator:

Indianapolis, Ind. 46222 317-632-2469
Co-chairmen: Ron Crow, CET

Executive Director of ISCET

1306 Douglas

Ames, lowa 50010 515-294-5060

Les Nesvik, CET

NEA iIndustrial Relations Committee Chairman
231 N. College Ave.

Indianapolis, Ind. 46204

J. A. Wilson, CET
Box 3321
Warren, Ohio 44485

Chief Instructor Supervisor:
216-898-3319

Course Outline Committee: Ron Crow, Chairman

Charles Cave, CET
7902 Bardstown Rd.
Louisville, Ky. 40291

Objectives Evaluation Committee: Gene Koschella, EIA
2001 Eye St. N.W.
Washington, D.C. 20006

Charles Cave
Ron Crow

Cost Evaluation Committee: El Muelter, Chairman
EIA Service Committee
9401 W. Grand Bivd.

Franklin Park, |1,
continued on page 32
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K couldn’t improye the
Oniy Complete Television Analyst?

Now there is a new Model.. . the 1077—B, with solig state
Sweep drijye,

Whether it’s tubeg or transistors, VHF or UHF, Simply inject
e appropriate test Pattern or any other known signal.

The new Mode] 1077—8, With | i

Checks everything from the antenng terminalg to the input

of the picture tube.

Ask your distributor about the new Television Analyst,
Only B & K makes it. And now B & k Makes jt even better,
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continued from page 30

J. A, Wilson

Admiral Corp.—M. F. Whittenberg
903 Morrissey Dr.
Bloomington, 1!, 61701

General Electric Co.—Don Whitton
6330 Brookville Rd.
Indianapolis, Ind.

GET Sylvania—Jack Berquist, CET
700 Elficott St.
Batavia, N.Y. 14020

The Magnavox Co.—Ray S. Guichard
1700 Magnavox Way
Fort Wayne, Ind. 46804

Motorola—El Mueller
9401 W, Grand Bivd.
Franklin Park, IIl,

Philco-Ford Corp.—Andrew Murnick, Jr.
Union Meeting Rd.
Blue Bell, Pa. 19422

RCA Consumer Electronics—Helb Horton
600 N. Sherman Dr.
Indianapolis, Ind. 46201

Zenith Corp.—Bill Grant
1900 N. Austin
Chicago, Ill. 60639

Literature Committee:

Manufacturer Personnel
and Equipment:

ISCET of Washington
Is Now a Reality

A number of Certified Electronic Technicians have
banded together to form an ISCET Chapter in the state of
Washington with the blessing of the Washington State Elec-
tronics Council. They will thus be the second state group to
receive an ISCET Charter, ISCET of Oregon having re-
ceived its last summer. (We are quite certain that there will
be many other state groups receiving their ISCET Charters
before the end of the year.)

A meeting of interested parties was held Sunday, No-
vember 19, 1972 where the final ISCET of Washington

constitution was drafted. Those in attendance included (I1to
r in photo) Bob Raught, CET; Elmer Dubrovay, CET;
Tom Long, CET; Carlyle Reynolds, CET; Don Reynolds,
CET; Ron Meyer, CES/CET; and Al Wyman, CES/CET.
Two other members represented by proxy included Eddie
Huss, CES/CET and Don Swanson, CES/CET.

The temporary officers, which will hold office until the
Spring Convention of WSEC, include Don Reynolds, CET,
President; Tom Long, CET, Secretary/Treasurer; Elmer
Dubrovay, CET, Delegate to the WSEC Board; and Ron
Meyer, CES/CET, Alternate Delegate.

As has been indicated many times previously, to become
a member of ISCET one must first pass the CET exam and
then have one’s character references approved. This
month’s issue includes questions representative of those
found in Part VIII of the CET Exam.

32 | ELECTRONIC TECHNICIAN/DEALER, JANUARY 1973

Section VIII
Troubleshooting and Network Analysis
1. Using a capacitor and a resistor, draw a low-pass filter.
2. If the circuit in Fig. 1 is a Class A amplifier, the dc

INPUT O—o- —O -20v
ouTPUT
4 '__
AN AW
—4

= Fig. 1

voltage at the collector would be approximately what?
3. With the sine-wave voltage applied to Fig. 2, draw the

[
Fin O l \ —0 £

+5v !
Ov
- 5v

—_l
——
—
—

Fig. 2

output voltage E.u:.
4. In Fig. 3, what voltage would be measured from A to B?

12K 2K
e
10v —— A B
12K 2K
Fig. 3

5. If the dc cathode voltage in a tube is made more posi-
tive, the tube’s conduction will (increase/ decrease).
Explanations
. You should have drawn something similar to Fig. 4.
High frequencies are “bypassed” to ground. Therefore

this is a low-pass filter.

1

continued on page 34

Fig. 4



GTE Sylvania has the lines
that lay it on the line.

Only GTE Sylvania gives you a choice of three different price lines in
color picture tubes.

And GTE Sylvania tells you and your customer exactly what you are getting
ineach line.

That makes Sylvania tubes easier to sell.

You can tell your customers the advantages of the top-line color bright 85® XR.
You can show them where the savings come from in the
economy color screen 85 line. And you can tell them ex-
actly what they're getting for their money in the middle-
line color bright 85% RE.

The way we see it, if we lay it on the line with you, you
can lay it on the line with your customers.

Instead of just handing them a line.

SYLVANIA

color sereent

color oright &2 x= | colop nrmm@m_

Sylvania rare earth yes yes yes
red phosphors

Other manufactured rare no no yes

earth phosphors

All sulfide phosphors no no no

X-ray inhibiting glass yes no no

New glass yes some some

Reused glass no " some some

Regunned no no some

Screen blemish specs OEM OEM slightly wider
than OEM

White field uniformity OEM slightly wider slightly wider
than OEM C than “RE"

Cut off; purity currents; OEM - OEM slightiy wider
beam shield leakage than OEM
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Lowest priced

digital muitimeter

NEW HEATHKIT
2',-Digit DMM
Kit IM-1202

$79.95*

The Heathkit IM-1202 2v%-Digit Multimeter sets the new low price for a
high performance DMM. It's an easy to assemble kit that pays you for
your time — with accuracy, flexibility and features found on multimeters
costing twice as much. 1% accuracy on DCV, 1%2% on ACV and AC-DC
current, 2% on ohms. 29 selectable ranges measure voltage from 10 mV
to 1000 V on DC in either polarity, 10 mV to 700 rms on AC; currents from
10 uA to 2 A, AC or DC; resistance from 1 ohm to 2 megohms. And the
bright cold-cathode display puts parallax and meter-tapping misreadings
out of the picture. Lighted indicators for overrange, positive and negative
DC — plus a neat front-pane! polarity switch make operation even easier.
Internally, the IM-1202 is solid-state perfection — with a pseudo memory
for clear, non-blinking display; a dependable ramp analog-to-digital con-
verter with readout updated every 16 msec., and overload protection on
all ranges. Everything's housed in a rugged aluminum case with handle,
3-wire line cord (no batteries needed) and universal banana jacks for the
test leads supplied.

Kit IM-1202, 6 Ibs. ......... ..o 79.95*

Lowest priced

C

frequency counter
NEW HEATHKIT 5-Digit 30 MHz

____ Counter
o it
IB-1100

$169.95*

We've broken the price barrier for frequency counters, too! The new
Heathkit 1B-1100 has 5-digit readout with 8 digit capability. Switch selec-
tion of kHz and MHz and a lighted overrange indicator. The all-solid-state
circuitry features cold-cathode readout tubes; custom-designed time-base
for_accuracy better than =3 ppm from 22° to 37° C.; diode-protected
J-FET for improved triggering over inputs from 100 mV to 150 V rms. In-
put impedance is 1 megohm, shunted by 20 pF. Professional features in-
clude the compact aluminum case with diecast front panel, tinted viewing
window, BNC input connector and bail feet. Most components mount on
one large PC board — build it in two evenings.

Kit 1B-1100, 6 Ibs. ............coovvvnniiiinnnnnn.s. 169.95*
[ veaner |
----------------- m——
The FREE g.ntrg‘c‘tmnuv |
TH! Heathkit o8 on Rarbor, Michigan 49022

|
Catalog |
has [JPlease send FREE Heathkit Catalog. |
over 350 [JEnclosed is $_ ___, plus shipping. 1
funto  Please send model(s) 1
hohe Aaarom !
0',‘:::; City State Zip. |
Prices & specifications subject to change |
yours without notice. |
today +Maii order prices; F.0.B. factory. TE-276

_________________________ -

. . . for more detaiis circle 118 on Reader Service Card
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2. To take advantage of the most collector voltage avail-
able, the transistor should be biased so that the céllector
voltage is about half the supply voltage or about 10v
in Fig. 1.

3. You should have drawn a sine-wave voltage with 10v
pp amplitude, the most positive voltage being Ov.

4. You would measure Ov between A and B. Each resistor
will have a Sv drop across it. The potential difference
between A and B is therefore Ov.

5. Conduction will decrease because if the control grid
voltage remains the same, the cathode going more posi-
tive increases the effective negative bias between cathode
and grid.

Foam Pack CRT Carton
Permits Easier Replacement

Channel Master is shipping many of its new replacement
picture tubes in a rugged styrofoam package (note this
month’s cover photo and the photo below) for lighter,

easier handling by the electronic technician. This container
is said to be 3% b lighter than standard cartons, while re-
quiring 40 percent less space. It reportedly comes with
hand grips for easier carrying.

The manufacturer indicates that this carton has the
added advantage of permitting the shipment of tubes on
their sides, rather than face up, thus reducing the chance
of particle damage and mask slippage; immunity to expo-
sure to moisture; and the advantage of providing a place
for immediately supporting the dud once it has been re-
moved—the new tube resting within one half of the con-
tainer and the dud resting within the other half.



Everytime we introduce

a new product,
you become more important.

New products mean more business.

Not only for us, but for you. Inde-
pendent service technicians. Once
a product leaves our hands, it’s in
yours. Along with our reputation
for making quality elcctronics.
And for standing bzhind them
That's why you're so important to
us. You help us maintain our good
name. Product cfter product. Year
after year.

Our products are designed not to
break down. But the present state
of the art, and the continuous flow
of new and unique products, con-

tinue to provide opportunitics for
the service technician.

We think about you even before
we introduce a product. We build
our equipment for casy service-
ability. Service literature and re-
placement parts i:re programmed
to be available when a product
gocs to market. Not months later,
when a custemer may need kelp.
There’s no delay for you. No in-
convenience for your customer.

As a special feature. we subscribe
to a country-wide. toll free tele-

phone referral system. It operates
2+ hours a day, 3€5 days of the
year. When a customer calls 800-
243-6000 asking for Panasonic
service, he is referred to the nearest
authorized independent service
center. Yes. our nationwide net-
work of authorized service centers
is made up of men like you. inde-
pendent service technicians.
Panasonic depends on you. For
in-warranty and cut-of-warranty

* work. It adds up to more business

for you And, it’s no wonder that
vou become more important to us.

. for more details wcie 124 i neadar Service: Card
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NEW AND NOTEWORTHY
L= —————  —— ——————

For additional information on products described in this section, circle
the numbers on Reader Service Card. Requests will be handled promptly.

INTRUSION DETECTOR 700

Insensitive to basic
sources of false alarms

The Adviser V Intrusion Detector is said to have a unique
signal processing technique making it insensitive to the
basic sources of false alarms in other motion detectors.
The system consists of a control unit and up to 20
unobtrusive transceivers which provide single or multiple
area protection of up to 20,000 sq ft. Transceivers, which
contain both the transmitting and receiving transducers, are connected to the
control unit by a single cable which may reportedly be up to 1500 ft. long. The
detector is said to be compatible with all standard alarm and central station
monitoring devices. Tampering or cutting of wires reportedly causes an
alarm. Up to 4 hr of standby power, without loss of detection, in the event
of a power failure is provided by self-charging batteries. Advisor Security. FOR MORE
NEW PRODUCTS
SEE PAGE 58

FET TESTER 701

Measures leakage down to 1ua
and collector currents to 1a

Introduced is the Model 1T-121 FET Tester
for checking transistors, diodes, FETs, SCRs,
triacs and unijunction transistors, in or out of
circuit. Five current ranges reportedly measure
current leakage as low as Iua and collector
currents as high as la. Gain (dc Beta),
transconductance (GM), and leakage values
are read directly on a large meter face. The
tester has color-coded pushbutton range
selection, battery testing circuit and 3-in.
leads. Heath Company.

COAX STRIPPER/CUTTER 702
Designed for use with RG59U coaxial cable

A coax stripper/cutter, No. 590, is designed
specifically for use with the popular RG59U coaxial
cable. Featured is a three-position selector lever.
With the lever in Position 1, the hardened and ground
blades reportedly cut cleanly through the jacket,
shielding and dielectric without fraying, to expose
the conductor. Position 2 removes the jacket and
shielding, while Position 3 strips the jacket off
without damage to the shielding, or dielectric. With
the selector lever disengaged, the entire coax cable
can be cut neatly to length. Handles have cushion l
grips for user comfort and to lessen fatigue. Xcelite. - f
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GREATEST TV Schematic Bargain EVER Offered

NOW-Gomplete TV Schematics for less than 9¢ each

COLOR TV BLACK & WHITE
Covers ALL Coverage for
Color Sets 23 U.S. Brands
1960 - 1968 1965 - 1968

TV TECH /MATICS -
8 Giant Volumes
Cover 99% of Color TV-4 Years B&W!

Here are FABULOUS savings on
nationally-known TV schematic and
service data. Here is everything
you need to fill your vital service
data needs for TV model years 1965
through 1968 . plus COLOR TV
coverage from 1960 through 1968!
What it amounts to is a low, low
cost of less than $9.00 per year for
your TV service data . . . with an
extra 5 years of Color TV coverage
thrown in for good measure!
Compare that with the over $100 a
year you may now be paying for
comparable information.

SERVICE DATA FOR MORE

THAN 20 BRANDS

TV TECH/MATICS is the ideal Ser-
vice Data package for today’'s mod-
ern technician. It includes com-
plete schematic diagrams and vital
servicing data for every TV receiv-
er produced by more than 20 lead-
ing American Manufacturers for
1965, 1966, 1967, and 1968. All dia-
grams and servicing details are
completely authentic, based on in-
formation provided by the original
equipment manufacturers. Each
year's coverage is permanently
bound into two convenient-to-use
volumes which open flat to 11”7 x
29Y4>*, ready to provide you with in-
stant service data at your work-
bench. Some of the diagrams are
as large as 58” x 22,

EASY TO USE

TV TECH/MATICS is easy to use.
Brand names are arranged alpha-
betically by model year. No more
hunting through several file draw-
ers to find the schematic you need!
And at the special low price, think
of the savings you will enjoy on
your schematic needs . . . think of
the time you’ll save by having the
schematics you need right at your
fingertips in handy, permanently-
bound form!

TV TECH/MATICS is the ideal way
to cut down your schematic expen-
ses, and to enjoy the convenience
of having all your data needs right
at your fingertips.

.
D S S ———

8 BIG Volumes
Regular Price $79.60

.NOW YOURS
for only $34.95

HERE'S WHAT YOU GET

You receive 8 BIG volumes in all,
two for each year from 1965
through 1968. Included is a clearly
detailed and annotated TV sche-
matic diagram for each specific
model. You also get complete re-
placement parts lists, alignment in-
structions, tube and component lo-
cation diagrams, plus key wave-
forms and voltage readings . . . all
the information you need to service
over 90% of the TV receivers you'll
encounter!

STREAMLINED AND CONVENIENT

All the information for a given mod-
el is contained on two facing
sheets. The special bound-leaf for-
mat allows pages to lie flat when
open. Each volume is organized al-
phabetically by manufacturer, then
numerically by model number. In
addition, a handy Chassis/Model
Finder is bound into each volume.
Regular list price for each year's
coverage — 2 BIG volumes — is
$19.90. All 8 volumes normally sell
for $79.60. Your price is ONLY

$34.95 ... a savings of nearly $45.00!
gt |
| &™ !

L &% l f"

MONEY-BACK GUARANTEE

You MUST be satisfied that TV
TECH/MATICS is the greatest bar-
gain in TV Schematics ever offered.
Order at our risk for FREE 10-day
examination. Prove to yourself they
are worth many times the price.
You can return them in 10 days for
full refund or cancellation of in-
voice. No need to send money. But,
the supply is limited, so fill-in and
mail the NO-RISK coupon today to
obtain these time-saving, money-
making manuals.

~-CONTENTS-

CONTENTS 1965 MOOELS

Covers all 1965 models for: Admiral, Airline,
Andrea, Coronado, Curtis Mathes, Dumont Elec-
trohome Emerson Firestone, General Electnc
Magnavox, Motoro!a Muntz, Olymy:.c, Packard-
Bell, Phllco, RCA Vuctor. Sears Sllvertone,
Setchell-Carlson, Sylvania, Truetone, Waesting-
house, and Zenith . plus all color sets 1960-
1965, at no extra cost!
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Covers all 1968 color and B & W models for: Ad-
miral, Airline, Andrea, Coronado, Curtis-Mathes,
Dumont Emerson, General Electric, Hoffman,
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co-Ford, RCA Vlctor Sears-Silvertone, Setchell-
Carlson Sonora, Sylvama Truetone, Westing-
house, and Zen| ith.
PUBLISHERS LIST PRICE ............... $19.90
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New Econoline
Parcel Van:

The 12-foot walk-thru van with the low price tag

Count on Ford to deliver. The new
Econoline Parcel Van gives you a
load capacity of up to 430 cu. ft. and
3,800 Ibs...all within the overall
length of an-average station wagon.

Take your choice of 10- or 12-foot
high-cube bodies. You can walk
right infrom the driver’s seat. Stand
upright in the 6-ft. cargo area. And

- 3 unload
quickly
through

N
the huge
66” x 60”

= =
oo
hinged

rear doors. (Roll-up door optional.)
You'll enjoy a load of driver com-
fort, too. With foam-cushioned
bucket seat and car-like instrument
panel. With exclusive Twin-1-Beam

g ‘ o~ independent
L »é "}

BN

front suspen-
1 sion for riding
smoothness.

And with Econoline’s wide-track

stability for sure, easy handling.

Why pay much more for much less?
See your FordiDealer.

A better idea for safety: Buckle up.

FORD
ECONOLINE
VANS

FORD DIVISION

.. . far mere details circle 117 an Reader Service Card
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TEKLAB REPORT
——

Emerson’s 30M20 Modular
Color-TV Chassis

by Joseph Zauhar

The extensive use of modules and
the manner in which components are mounted to the main chassis
make this receiver ideal for servicing

B Most of the manufacturers of
new color-TV sets introduced this
year are using modular-type chassis,
or have them in advanced stages
of pre-assembly-line development.
These chassis are aimed at making
servicing easier through the use of
modular circuit-board substitution
techniques.

One new modular chassis that has
been added to Emerson’s color-TV
line makes optimum use of the best
currently available characteristics of
integrated circuits, transistors and
tubes—all three. The resulting cir-
cuitry is contained on nine plug-in
printed-circuit boards, with the ex-
ception of the horizontal-output and
damper stages (and power sup-
plies).

The Emerson Model 25CC93S,
employing a 30M20 color-TV chas-
sis, that we received for review in-
cludes quite a number of new inter-
esting features. The chassis is
mounted on rails and can be pulled
out approximately 5 in. by remov-
ing two hold-down screws—thus
making component and module re-
placement easier.

Modules mounted to the main
chassis are secured with wing-type
fasteners, and they can be released
with a quarter turn—using a tool
provided with the TV set.

All wire connections to the mod-
ules are made on the top edges with
push-on-type  connectors.  The
boards are clearly roadmapped

along the top surface, showing the
various tie points and component.lo-
cations.

This chassis employs three new
electron tubes—a 6DK3 damper, a
6LW6 horizontal-output and a
6MN8 color-difference amplifier.
These new tubes will be included in
thc M20 service kit, which will re-
portedly be made available to per-
mit electronic technicians to trouble-

shoot, service and restore the chassis
more rapidly. The balance of the
tubes—a 6JW8, 12HG7, 6LU8 and
6AQS5—are not part of the service
kit.

The convergence board module is
mounted around the neck of the pic-
ture tube. In addition to the conven-
tional CONVERGENCE controls, this
assembly also contains a pin-cush-
ioning circuit, a width adjustment

Emerson’s Model 25CC93S
Color-TV set employing the 30M20 chassis.
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coil and a picture centering diode.

Some of the important new cir-
cuits for this chassis can be studied
with the use of this month’s Tekfax
Schematic No. 1454,

UHF/VHF Tuner

When viewing this TV set from
the front, we noted that it has only
one channel selector knob, which is
used in conjunction with a UHF/
VHF pushbutton switch. This tuning

system is somewhat different from
any that we have encountercd be-
fore.

The 12 position VHF tuner is
paired with a varactor UHF tuner
that includes an RF amplifier. The
varactor UHF tuner output is con-
nected to the cascoded VHF tunecr
mixer, and for this reason there is
not an extra channcl position on the
VHF tuner for UHF rcception.
Upon pressing the UHF/VHF

UHF-VHF
PUSHBUTTON

PERMACOLOR

PUSHBUTTON AND
INDICATOR LIGHT

ON/OFF
PUSHBUTTON

JHF PRE-SET
TUNING
CONTROLS

VOLUME

switch inward, B+ is removed from
thec VHF tuner’s RF and oscillator
stages and applied to thec UHF tuner
—the VHF tuner mixer stage re-
maining biased. The VHF channel
selector shaft is continually mechan-
ically connected to a switch for sc-
lecting any one of six dc control
voltages. Each time the VHF chan-
nel sclector knob is rotated two po-
sitions (over a range of two VHF
channels), a different UHF dial

Rear view of the color-TV set showing the service adjustments and the
Permacolor adjustments at the top right of the cabinet.

The M20 chassis utilizes a 12-position VHF tuner and a varactor UHF
tuner. There are six thumb knob adjustments which provide for tuning

six UHF channels.

o

le-d.

Most of the circuits are contained on nine plug-in modules. (The con-

vergence module is not shown.)

’

moval, if required.
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The filter capacitors are grouped and wired at the top to simplify re-



light is appropriately illuminated.
Behind the control panel door
there are six thumb knob adjust-
ments just below the selector knob.
Each thumb knob is located next to
an illuminated UHF channel pilot
light, indicating which thumb knob
is in use for channel selection. Turn-
ing a thumb knob adjusts a preci-
sion potentiometer, thus varying the
voltage supplied to varactor diodes
so that their resulting capacitance

make servicing easier.

The convergence module is mounted on the
neck of the picture tube. It includes the con-
vergence controls, pin-cushion circuit, width
adjustments and a picture centering diode,

! > 4 ! Az
Top view of the new 30M20 color-TV chassis employing ptug-in modules plus other features to

will tune the UHF tuner to the de-
sired channel.

Permacolor Circuits

Another pushbutton switch lo-
cated on the control panel activates
the Permacolor circuits. This feature
is intended to provide the customer
with a good color picture with mini-
mum adjustments. When depressed,
illuminating the pushbutton, the
BRIGHTNESS, CONTRAST, COLOR and

The high-voltage circuit uses a voltage tripler
—a solid-state device requiring a horizontal
pulse of slightly more than 8kv to provide a
high voltage of 25kv.

% § The connecting wires to the
modules are secured on top with
push-on-type connectors
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TINT controls are transferred to a
bank of preset potentiometers that
are adjusted from the rear of the
TV set.

Power Supply

The power supply module con-
tains three separate power supplies
to provide 400v and 310v, plus a
26v source for operating the solid-
state circuitry. Two 6.3v ac filament
voltage supplies are provided by an
independent filament transformer,
T101. The 6.3v ac supply for the
picture tube is established on a B+
dc level provided by voltage divider
resistors R905 and R900 to the
295v B+ line. The filament supply
lines are protected by fuses F903—
a 2-in. length of No. 26 copper wire
—and F902—a 4 amp pigtail-type
fuse. Fuse F900 and F901 are plug-
in fuses protecting the 25v and 28v
supplies. A 3a fuse (F100) is used
in the ac line.

Chroma Processing Circuits

The chroma processing module
employs three transistors and three
integrated circuits. Pulse-forming
transistors (Q400 and Q402) shape
the 10us normal retrace blanking
pulse and narrow it down to a 4.5us
pulse. The Colormaster transistor,
Q401, is switched ON or OFF by the
COLOR MASTER control, altering the
demodulation angle to widen the
flesh tone range. This transistor
serves as a switching device to con-
nect capacitor C436 (680pf) to
ground. When the PERMACOLOR
(ATC) switch is OFF, capacitor
C436 is connected in series with a
470pf capacitor, C433, which is re-
turned to ground. When the PERMA-
COLOR (ATC) switch is turned oN,
capacitor C436 is grounded di-
rectly through transistor Q401. This
capacitor is connected in series with
a 4800 resistor, R435, to Terminal
No. 10 of integrated circuit 1C400.

The 3.58MHz subcarrier regener-
ator integrated circuit (1C400) is a
plug-in type containing six stages.
These stages include the automatic
chroma control (ACC), automatic
phase control (APC), a 3.58MHz
oscillator, a 3.58MHz output stage,
a horizontal keyer and a 12v shunt
regulator circuit.

The second plug-in integrated cir-
cuit is the chroma amplifier



(IC401) which employs four stages
to accomplish its three functions.
These functions are to amplify the
color signal, to provide color killer
action and to respond to ACC de-
tector control, providing constant
color level with changes in broadcast
characteristics.

The third integrated circuit
(IC402) employs nine stages con-
taining the demodulation circuits.
This module also contains four
thumb adjustable ACC, APC,
COLOR KILLER and TILT (tilt of the
chroma IF bandpass) controls.
Video information is fed into this
module and its output contains the
R-Y, B-Y and G-Y signals that are
coupled into the video chroma out-
put module, containing the 6MN8
color-difference amplifiers.

The coLoOR control (chroma dc
gain) changes the dc potential at
Terminal No. 10 of the chroma am-
plifier integrated circuit, 1C401. In
a similar manner the TINT control
changes the hue by varying the po-
tential applied to Terminal No. 1 of
the sub-carrier regenerator inte-
grated circuit 1C400. These controls
operate in a different manner than
many earlier chassis since they sup-
ply a dc bias control voltage to the
integrated circuits and consequently
none of the controls need handle ac
signals—thus eliminating control
noise that might generate interfer-
ence.

Horizontal Output System

Two tubes are used in the hori-
zontal output system. They consist

of a 6LWG6 for the horizontal output
stage and a 6DK3 provides the
damping action.

Because of the low horizontal
output transformer pulse (slightly
over 8kv) permitted with the em-
ployment of a solid-state tripler, the
possibility of X-radiation in the high-
voltage circuitry is eliminated. The
horizontal output transformer is
therefore not in a shiclded compart-
ment. We found that the high-volt-
age transformer could therefore be
mounted for simplified removal if
required.

The positive pulse from the fly-
back is distributed throughout the
chassis, providing a signal source for
the keying, blanking and bias cir-
cuits. At the time the pulse returns
to zero, damper-tube conduction

_takes place, keeping the pulse from

going ncgative and removing un-
wanted oscillations or ringing. It is
during this time interval that the
first half field of horizontal trace is
swept. At the same time, capacitor
C113 is charging to the boost level.
The voltage developed damper con-
duction is added to the B+ supply,
devcloping B+ boost. The boost
voltage is then doubled by boost
diode D100 and associated compo-
nents (capacitors C110, C111 and
resistor R113) to provide supply
voltage for the picture-tube SCREEN
GRID controls.

The focus voltage on this chassis
is derived from a divider network
made up of resistors R127, R128
(Focus control) and the focus mod-
ule, consisting of resistors R126A

There are no components located under the chassis, but provisions are made for access to the

components on the modules.
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and R126B. This network is in par-
allel with the second anode voltage
and merely “taps off” a portion of
the high voltage to provide the de-
sired focus voltage.

Bias Rectifier

A pulse voltage from Terminal 1
of the high-voltage transformer
(T104) is applied to a capacitor
divider network consisting of capac-
itors C818 and C813. This divider
reduces the peak-to-peak voltage of
the horizontal pulse to the desired
value. Since the horizontal pulse has
a negative and positive voltage com-
ponent, diode D801 is connected
across C813 so that it will conduct
only on the positive portion of the
pulse. When the negative portion of
the pulse arrives at the diode, it is
back biased into non-conduction.
The resulting negative dc voltage is
applied to one side of the BRIGHT-
NEss control (R145), biasing the
second video amplifier (12HG7)
and picture tube at cut-off or no
brightness.

Audio Module

This module contains the sound
IF and detector (IC500), a transis-
torized audio amplifier (Q500) and
a 6AQS5 audio output tube. The IC
is mounted in a socket making re-
placement easier if required. The
VOLUME control on the front panel
of the TV set controls the volume by
changing the dc potential applied to
Terminal 6 of the sound IF and de-
tector IC.

Summary

We felt that it was obvious that the
chassis is designed to make servicing
easier. Not only simplified by the
extensive use of modules, but in the
manner which the components are
mounted on the main chassis.

The filter capacitors are grouped
and mounted with the wire connec-
tions on the top side. All wire har-
nesses are connected by employing
plug-in connectors. The high-voltage
wire terminals are on the top for
casy access, and the high-voltage
transformer can be removed from
the main chassis simply by removing
one screw.

You will likely agree that features
such as these can shorten your ser-
vicing time. ®



By 12:00 the electronic technician has
removed the dud picture from the chassis
—the first step required whichever procedure
is selected for replacing the defective

23EG tube,

New Color-Picture

Tube Replacement Technique

Replacing the 23EG a new way, with a better tube
that costs less, and in less time

-~

e S 4 o .

face down.

B The 23EG is one of the most
commonly encountered color-picture
tubes in older TV sets, and today
it accounts for about 10 percent of
all color tube replacements.

The electronic technician faced
with the replacement of this partic-
ular tube has three choices available
to him:

(1) He can replace the defective
23EG with another 23EG. This is
hardly cver done any more, since
the 23EG, an old typc originally
adapted from a black-and-whitc
bulb, is known as an unrcliable type
with a short life. Furthermore, it is a
sulphidc tube, and docs not mecasurc
up to modern standards of bright-
ness.

(2) The defective 23EG can be
replaced with the reliable 25A. This
is a rather popular procedurc. How-

o i ;
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A1—Before installing the 25A tube, the chassis must first be removed and the TV set placed

cver, to do so the installer must
purchasc a separatc conversion hard-
ware kit, consisting of a metal band
and mounting brackets, and attach
it to the tube before it can be in-
stalled.

(3) Probably the newest and
best alternative is to replace it with
a 25EG, a designation created by
Channcl Master. This consists of a
25A, using rarc-carth phosphors,
with all mounting hardwarc already
attached to the tube at the factory.
About 25 minutes arc saved by in-
stalling the 25EG instcad of the
25A, as wecll as the cost of the con-
version kit.

The sequencial photos shown in
the balance of the article compare
the steps required to make a re-
placcment with the 25A, versus the
25EG. continued . . .
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A2—The electronic technician must then study
the mounting instructions for the conversion
hardware kit.

A4—The beam shield is mounted
on the 25A tube, and the springs are stretched
with effort to fit the larger tube.

A5—The 25A tube is
mounted through the rear
of the cabinet.
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A6—The electronic technician manually adjusts all four mounting lugs o;u

the band and lines them up with the mounting hrackets. AT—The chassis is replaced.

1
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A8—The electronic technician is ready  EG1—With the other techmique, the first step
to set up the 25A tube. Total elapsed is to remove the 25EG tube, complete with
time—35 minutes. mounting brackets, from its carton. EG2—The beam shield is then cut and fitted over the 25EG.
It goes on easily with spring-mounted loops. (The ‘‘Speed
Fit" replacement for Zenith tubes includes a preassembled
beam shield, a de-gaussing coil and adhesion pads already
placed in position for the yoke.)

OLOR
Pﬁc}URE
L et

e

EG3—O0n most TV sets, the 25EG tube is
mounted from the front of the cabinet, far left.

EG4—The molding is then replaced around the
25EG tube and the installer is ready to set up
the tube. Total elapsed time—38 minutes.

-
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- A Practical Application

by Phillip Dahlen

One of the best commercial
audio systems in town is located right
in our own buildings

The two large tape decks in the Muzak center contain 8-hr. reels of
audio tape. A timing signal recorded upon the tape contrels the 132
minute playing interval, After a 1¥2 minute pause, the tape deck auto-
matically continues playing the music. The smafler tape deck below
was programmed to insert appropriate music at more frequent inter-
vals as the recent holiday seasom approached. (These tape decks were

_photographed throu
l'aa . 2y

The main audio amplifier, located
in the First Street building be-
hind one of several large racks
of telephone switching equipment,
is connected through a leased tele-
phone line to the Muzak center.
A 70.7v-balanced-line distribution
system is used for driving the
speakers in each building.
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gh the front window of the Muzak center.)

.’)‘

A second audio amplifier in the
Second Street Buildiag is con-
nected through a leased telephone
line to the amplifier in the First
Street building. The externai con-
trol to the left is typical of those
located in various parts of hoth

buildings for AUDSO-

LEVEL control.

regional

B Last year we ran a se-
ries of four technical arti-
cles by Jack Hobbs, form-
er Managing Editor of
ELECTRONIC TECHNICIAN/
DEALER, that was con-
cerned with the successful
installation of commercial
audio sysiems. These arti-
cles—printed in the Janu-
ary, March, May, and Au-
gust 1972 issues—told of
the need for background
music systems, how they
can be used in restaurants
for easier communications,
and their importance as a
source of future revenue.
Hints were also included
concerning the spacing of
speakers, proper speaker
wattages, power distribu-
tion and quality of com-
ponents used.

Although restaurants,
schools, grocery stores and
cven hospitals are consid-
cred a natural for back-
ground music systems hav-
ing paging facilities, office
buildings may too fre-
quently be overlooked as
another revenue source.
And what better example
of a successful application
than the two buildings
that we occupy in Duluth,
Minn. (Our corporation
owns the larger building
at 1 East First Street and
leases another building
several blocks west on Sec-
ond Street. This, of course,
is in addition to the office
building that it owns in
New York City and the of-
fices leased in many other
parts of the country.)

The system used in our
buildings is proevided by
Muzak Corp., a Tele-
prompter Co. (Muzak is
NOT a generic name!) The
music is shipped to their
Duluth facilities on large
reels of 8-hr magnetic tape.
There it is automatically
played for 132 minute in-
tervals with a 12 minute
pause between intervals.
This is not just “any old
music” that they are play-



A microphone at the switchboard
permits our company operator to

page people simultareously in
both buildings.
N Ta

Lower music levels also serve the fourth-floor
Production Department (in the foreground), the

Maximum volume is required in our first-floor
computer room—used primarily for maintain-
ing current subscription lists—to permit one
to hear the music and announcements over
the noise of the equipment. (Note the speak-
ers in the ceiling abave the computers.)

ing, but selections that are
said to be scientifically se-
lected for best employce
performance, using what
they call a stimulus pro-
gression—the  selections
progressing from the least
to the most stimulating.
The level of this music is
to be kept low so that one
senses its presence rather
than really listening to it,
and there is no vocal mu-
sic played.

Muzak literature tells of

all of our own.)

Directory Department (in the background), and
the artists (in many of the perimeter offices).
(The camera was positioned adjacent to the
desk of the ELECTRONIC TECHNICIAN/DEALER

Production Manager, not shown.)

A relatively high noise level must also be
overcome in the first-floor area in which sub-
scription information is key punched for the
computer. (This department is so large that it
handles outside publications, in addition to

A pair of speakers serve the company dining
area at the rear of the fourth floor.

one study in which this
music reportedly reduced
employee absenteeism
from 7.35 percent to 5.6
percent, reducing clerical
errors from 8.1 percent to
5.7 percent—they later
leveling off at 6.1 percent.

This music is trans-

mitted to our First Street
building at a —3db level
on a leased telephone line,
and then passed through a
75w audio amplifier lo-
cated in a first-floor room

containing company auto-
matic telephone switching
equipment. Messages are
added through a micro-
phone located at the com-
pany telephone operator’s
desk. Once mixed, the sig-
nal is applied to not only
the 49 speakers in this
building, but again re-
turned to a —3db level for
transmission through an-
other leased telephone line
to the other building on

continued on page 67

Lower music levels are required

for the second-floor area behind

the switchboard and executive

offices, used for the manual processing
of circulation information.

One of several speakers serving the Direct
Mail Department (background) and Stock Room.
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Basic Digital Circuitry

by Phillip Dahlen

Part lll—

Obtaining the counting interval

B The first of the two
previous articles in this
series was concerned with
modifying the applied sig-
nal so that it would prop-
erly trigger the first flip-
flop circuit in Heath’s
1B-101 Frequency Counter
(page 56 of November
issue), while the second
explained how flip-flop cir-
cuits—designed to count
only between zero and one
—~can be combined for
counting to ten (page 45
of the December issue).
This, the third article in
the series, is kind of a
break from the detail in
the previous articles—par-
ticularly the last one. It is
merely concerned with the
signal generated by the
crystal oscillator, and the
use of decade counters to
produce signals for switch-
ing oN and OFF the fre-
quency-counter  circuitry
at appropriate intervals.
This circuitry (Fig. 1)—
the clock and divider chain
—were originally shown
in the lower left of the

complete schematic in Fig.
7, page 58 of the Novem-
ber issue. It is also shown
in the partial schematic in
Fig. 2 of this month’s
article.

Gates A and B (cach a
quarter of the circuitry in
1C25) each contain two
inputs—Pins 1 and 2 for
Gate A and Pins 12 and
13 for Gate B. With one
of each pair of inputs
grounded, these gates func-
tion as inverter amplifiers
(Pins 2 and 12 being
grounded).

Some of the output sig-
nals from Gate D (Pin
14)—Fig. 6—is applied
to the 1MHz crystal,
which oscillates at its reso-
nant frequency and, along
with resistor R9 and ca-
pacitors C6 and C7, tunes
the feedback signal—Fig.
3—applied to the input of
Gate A (Pin 1). Gate A
inverts, amplifies and clips
the applicd signal, its out-
put—Fig. 4—being differ-
entiated by capacitor C8
together with resistor R11
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—Fig. S5-—before being
applied to the input of
Gate D. This second gate
in turn inverts, amplifies
and clips the applied sig-
nal, its output (Pin 14)—
Fig. 6—being fed to the
first decade counter in the
divider chain (IC 1) in
addition to being the

_"" ¢ s =
o & =) 2000UF-1CV+
+

N6

source of the feedback
signal.

Although the waveforms
in Fig. 3 through 6 ac-
curately represent the sig-
nals present in the clock
oscillator, they may gener-
atc some confusion con-
cerning the actual phase
relationship between these

1

e |
|

|
|

|
! |
1
|

fig. 1—The clock and divider chain in Heath’s 1B-101 Frequency

Counter.
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Fig. 3—Feedback signal applied
to Gate A.

Fig. 5—Differentiated signal ap-
plied to Gate D.
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Fig. 2—Schematic of the
QU Rl clock and divider chain,
) Courtesy of Heath Co.

Fig. 4—Output signal
from Gate A.

Fig. 6—Output signal from Gate
D used to excite crystal (Y1) and
drive divider chain.



signals. These waveforms
could have also accurately
indicated phase relation-
ships if we had applied an
external sync input to the
Telequipment D67 scope
used—thus synchronizing
the scope to but one signal
as we produced these wave-
forms. However, when ob-

Fig. 7—Composite photo showing
phase relationship of signals pres-
ent in oscillator circuit.

A=l

serving but one trace at a
time, it is stifl rather diffi-
cult to compare the phase
relationships  of  thesc
waveforms when you have
only the scope gradient as
a reference. It is much
simpler to instead use the
dual-trace feature of this
scope.

Fig. 7 contains a com-
posite photo of the same
type used in the two pre-

Fig. 8—Clock signal applied to
decade counter IC 1 (upper trace)
and the vesiiting output signal
(lower trace).

Fig. 9—A pair of scope probes are applied to integrated circuit IC 1 for
sampling the 1MHz and 100kHz signals present.

Fig. 10—Applied 100kHz signal
from previous decade counter and
resulting 10kHz signal,

Fig. 12—Applied 1kHz signal from
previous decade counter and re-
sulting 100Hz signal.

Fig. 11—Applied 10kHz signal
from previous decade counter and
reseiting 1kHz signal.

Fig. 13—Applied 100Hz signal

frem previous decade counter and

resuiting 10Hz signal.

vious articles. Waveform
A represents the Gate D
output signal, as fed to the
scope’s Input 1 (no effort
was made to see that the
gain of Inputs 1 and 2
were the same); Wave-
form B, the signal applied
to the input of Gate A, as
fed to the scope’s Input
2; Waveform C, the Gate
A output signal, as fed to
the scope’s Input 2;
Waveform D, the Gate D
input signal, as fed to the
scope’s Input 2; and
Waveform E, the Gate D
output signal, as fed to
the scope’s Input 2. This
photo thus shows the in-
terrelationship of the sig-
nals in the oscillator or
clock circuit.

The 1MHz signal from
the clock circuit is fed to
the divider chain to pro-
duce 1kHz, 10Hz and 1Hz
signals for precisely regu-
lating the frequency count-
er's counting circuitry.
More details concerning
the use of these signals will
be included in the next arti-
cle. At this point, we are
only interested in observing
the frequency of the IMHz
clock signal being divided
by 10 in each decade
counter of the divider
chain.

Fig. 8 shows 25 cycles
of the 1MHz signal from
the clock (upper trace)
and 2% of the resulting
cycles (lower trace) pro-
duced by the output of the
first decade counter (IC1).
Had we observed 30 input
cycles, we would have ob-
served three complete out-
put cycles. (In Fig. 9 we
see the scope probes posi-
tioned for obtaining this
pair of signals.)

Fig. 10 shows 28 cycles
of the signal from the first
decade counter (IC 1) and
nearly three complete re-
sulting cycles of the signal
output from the second
decade counter (IC 2).

Fig. 11 in the same

manner shows the applied
signal (upper trace) and
resulting signal from the
third decade counter
(IC 3).

Fig. 12 shows the 1kHz
signal applied to the input
of the fourth decade count-
er (IC 4) and the 100Hz
signal resulting at its out-
put; Fig. 13 shows the
100Hz signal applied to
the input of the fifth dec-
ade counter (IC 5) and
the 10Hz signal resulting
at its output; and Fig. 14
shows the 10Hz signal ap-
plied to the input of the
sixth decade counter (IC
6) and the 1Hz signal
resulting at its output.
Although each pair of
waveforms looks nearly
identical to the other, this
is due only to the fact that
the scope sweep frequency
was changed for each pho-
tograph. Thus the bottom
waveform in Fig. 12 shows
the same signal as the top
waveform shown in Fig.
13; and the bottom wave-
form in Fig. 13 shows the
same signal as the top
waveform shown in Fig.
14.

Unlike the decade
counters described in the
previous article, these dec-
ade counters have merely
a single output which pro-
vides a pulse for the next
circuit each time 10 pulses
are received. Since we are
merely interested in pro-
ducing output pulses at
predetermined frequencies,
rather than counting to
some number and then re-
peating the count, there is
no need for inhibiting or
resetting these counters, W

Fig. 14—Applied 10Hz signal from
previous decade counter and re-
suiting 1Hz signal.
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An

Extraordinary Offer

to introduce you to the benefits of Membership in

ELECTRONICS BOOK CLUB

for a limited time only you can obtain

OF

THESE
UNIQUE

BOOKS

...with Trial

(Combined List Price $43.80) ciub Membership

May we send you your choice of
any three books on the facing
page as part of an unusual offer of a
Trial Membership in Electronics Book
Club?

Here are quality hardbound vol-
umes, each especially designed to help
you increase your know-how, earning
power, and enjoyment of electronics.

These handsome, hardbound books
are indicative of the many other fine
offerings made to Members . . . impor-
tant books to read and keep . . . vol-
umes with your specialized interests in
mind.

Whatever your interest in electron-
ics—radio and TV servicing, audio and
hi-fi, industrial electronics, communi-
cations, engineering—you will find
that Electronics Book Club will help

you.

With the Club providing you with
top quality books, you may broaden
your knowledge and skills to build
your income and increase your under-
standing of electronics, too.

How You Profit From Club Membership

This special offer is just a sample of
the help and generous savings the
Club offers you. For here is a Club de-
voted exclusively to seeking out only
those titles of direct interest to you.
Membership in the Club offers you
several advantages.

1. Charter Bonus: Take any three of
the books shown (combined values up
to $43.80) for only 99¢ each with your
Trial Membership.

2. Guaranteed Savings: The Club
guarantees to save you 15% to 75%
on all books offered.

3. Continuing Bonus: If you continue
after this trial Membership, you will
earn a Dividend Certificate for every
book you purchase. Three Certificates,
plus payment of the nominal sum of
$1.99, will entitle you to a valuable
Book Dividend which you may choose
from a special list provided members.
4. Wide Selection: Members are an-
nually offered over 50 authoritative
books on all phases of electronics.

5. Bonus Books: If you continue in
the Club after fulfilling your Trial
Membership, you will receive a Bonus
Dividend Certificate with each addi-

SPECIAL FREE BONUS

... if you act now!

Yes, if you fill in and mail the membership ap-
plication card today, you'll also get this Bonus
Book, FREE!

TV TROUBLESHQOTER'S HANDBOOK
Revised Second Edition

A completely updated quick-reference source
for solutions to hundreds of tough-dog troubles.

Regular List Price $7.95

tional Club Selection you purchase.
For the small charge of only $1.99,
plus three (3) Certificates, you may
select a book of your choice from a
special list of quality books periodical-
ly sent to Members.

6. Prevents You From Missing New
Books: The Club’s FREE monthly
News gives you advance notice of im-
portant new books . . . books vital to
your continued advancement.

This extraordinary offer is intended
to prove to you, through your own ex-
perience, that these very real advan-
tages can be yours . . . that it is pos-
sible to keep up with the literature
published in your areas of interest . ..
and to save substantially while so do-
ing.

How the Club Works

Forthcoming selections are described
in the FREE monthly Club News.
Thus, you are among the first to know
about, and to own if you desire, sig-
nificant new books. You choose only
the main or alternate selection you
want (or advise if you wish no book
at all) by means of a handy form and
return envelope enclosed with the
News. As part of your Trial Member-
ship, you need purchase as few as four
books during the coming 12 months.
You would probably buy at least this
many anyway . . . without the sub-
stantial savings offered through Club
Membership.

Limited Time Offer!

Here, then, is an interesting oppor-
tunity to enroll on a trial basis . . . to

prove to yourself, in a short time, the
advantages of belonging to Electron-
ics Book Club. We urge you, if this
unique offer is

appealing, to act

promptly, for we've reserved only a
limited number of books for new Mem-
bers.

To start your Membership on these
attractive terms, simply fill out and
mail the postage-paid airmail card to-
day. You will receive the three books
of your choice for 10-day inspection.
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, Blue Ridge
Summit, Pa. 17214.

Typical Savings Offered Club

Members on Recent Selections

Kwik-Fix TY Service Manual
List Price $8.95; Club Price $5.95
Color TV Repair
List Price $7.95. Club Price $2.95
How to Repair Musical Instrument
Amplifiers
List Price $8.95; Club Price $5.95
Refrigeration
List Price $7.95; Club Price $4.95
Beginner's Guide to Computer Program’g
List Price $9.95; Club Price $6.95
How to Solve Solid-State Ckt. Troubles
List Price $8.95; Club Price $5.95
Elements of Tape Recorder Repairs
List Price $7.95; Club Price $4.95
Handbook of Electronic Tables: 2nd Ed.
List Price $7.95; Club Price $4.95
How to Repair Small Gasoline Engines
List Price $8.95; Club Price $4.95
Fire & Theft Security Systems
List Price $7.95; Club Price $3.95
Servicing Electronic Organs
List Price $7.95; Club Price $4.95
Basic Electronic Circults Simplified
List Price $8.95; Club Price $5.95
Electronics Data Handbook: New 2nd Ed.
List Price $7.95; Club Price $4.95
How to Interpret TY Waveforms
List Price $7.95; Club Price $4.95
Inst. & Svcing. Electronic Protective Sys.
List Price $7.95; Club Price $4.95
Electronic Testers for Auto Tune-Up
List Price $7.95; Club Price $4.95
199 Color TV Troubles & Solutions
List Price $7.95; Club Price $4.95
Commercial FCC License Handbook
List Price $8.95; Club Price $5.95
RCA Color TY Service Manual—VYol. 2
List Price $7.95; Club Price $4.95
Citizens Band Radio Service Manual
List Price $7.95; Club Price $4.95
Electronic Musical Instruments
List Price $7.95; Club Price $4.95
Computer Technician's Handbook
List Price $10.95; Club Price $7.95
How to Build Solid-State Audio Circuits
List Price $8.95; Club Price $5.95
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ELECTRONICS BOOK CLUB Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in the Electronics Book Club and send me
the three books whose numbers I have circled plus my FREE copy of “TV
Troubleshooter’s Handbook—2nd Edition” (billing me only 99¢ each plus a
few cents postage and mailing expense). If not delighted, I may return the
books within 10 days and owe nothing. Each month I will receive the Club
News, describing current offerings. If I do not wish to receive the monthly se-
lection, or if I want to order one of the many alternates offered, I simply give
instructions on the form provided. Otherwise, to complete my Trial Member-
ship, I agree to purchase at least four additional monthly selections or alter-
nates during the next 12 months, I have the right to cancel my membership
anytime after purchasing these four books.

30 101 300 436 486 513 530 534
544 566 577 580 584 593

Name _ Phone No.

Address

[NOTE: check if (] Home or [] Business address)

City ____ ___ State __ Zip

Company == Title 113

(The Club assumes postage on all prepaid orders. Foreign and Canadian prices 10% higher)
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Club Membership Advantages

Charter Bonus: The three introductory books of
your choice carry publisher’s retail price of up to
$43.80. They are yours for only 99¢ each with your
Trial Membership.

Continuing Savings: The Ciub guarantees to save
you 15% to 75% on the books you need.

Wide Selection: Members are annually offered
over 50 of the new and authoritative books on all
phases of electronic servicing.

Editorial Advisory Service: me ciub's Editorial
Advisory Board selects only the important books of
direct interest to you.

Bonus Books: 1 you continue in the Club after
fulfilling your Trial Membership, you will receive a
Bonus Dividend Certificate with each additional
Ciub Selection you purchase. For the small charge
of only $1.99, plus three (3) Certificates, you may
select a book of your choice from a speciat list of
quality books periodically sent to Members.

Prevents You From Missing New Books:
The Club's FREE monthly “News" provides advance
notice of new books vital to your continued pro-
fessional advancement,

Fill In Other Side and Mail Today!




104 Simple One-Tube Projects

A collection of use-
ful, easy-to-build econ-
struction projects for
techinicians,  experi-
menters, hams, and
hobbyists. Now you
can put those 1dle
tubes and compo-
nents to work with
this  vast, one-ol-its
: kind assortment of

unigue electronie eir-

cuits. Included in

this convenient selec-
tion are test instruments, ham gad:
gets, receivers, power supplies, DX
aids, wireless mikes, tube rejuvena-
tors, eclectronic games, eavesdroppers,
stereo and hi-fi devices, and literally
dozens more. None use Imore than
one tube! Few will cost more than
$5. Astute technicians and hobby-
ists will find many gudeets adaptable
to specific needs. 192 pps. Hard-
bound.

sy -

SiNALE
ORE-TUBE
PROJCTS

L“ OREHT M. BROWN

List Price $6.95 @ Order No. 486

Understanding Solid-State

Circuits

This brand-new book
truly eliminates the
niystery of solid-state
cirenits and  devices.
Written to serve the
interests of anyone at
the  sub-engineering
level (service techni-
cians, hobbyists, stu-
dents, ete.), the con-
tent thoroughly ex-
plains  semicondue-
tur circuit operation
without dvl\'mgz into
clectrochiemical physies and high-level
mathematics. Fucmupasses amplifica-
tion, feedback, sinusoidal and non-
shsoidal  oscillators, gain control,
logic circnits, and integrated cirenits.
Semiconductors covered include SCIRx,
FLETs, 1Cs, light-sensitive and  volt-
age-sensitive devices, The perfect text
ahd reference on solid-state devices
and basic circnit operation. 192 pps.,
over 150 iilus.

List Price $7.95 ® Order No. 513

DICTIGNARY OF
ELECTRONICS

Nerbey Cartor

particles,

for ‘“‘Susceptance,” which

List Price $8.95

DICTIONARY OF ELECTRONICS

You'll find this huge volume extremely useful in what-
ever connection you have with electronics. This dic-
tionary of electronics defines most all of the electronic
terms you will run across in your everyday reading . ..
from alpha particles through zoom lens . .
terms you need and use most often, including those
found in radio, TV, communications, radar, electronic
instrumentation,
etc. It provides full, complete and easily-understand-
able explanations of thousands of specific electronics
terms (such as transistors, acoustic feedback, alpha
_beat oscillator,
lens, nonlinear resistance, pool cathode, etc.). A unique
feature of this selection is the cross-indexing, whereby
key words contained in the definitions (words that are
defined more fully elsewhere in the book) are printed in small capitals so you
are not left in the dark by any definition. An example of this is the definition
includes the words
‘Resistance,”” and ‘‘Reactance,” indicating other applications. Appendix material
includes a list of units and abbreviations, graphic symbols used in schematics,
component color codes, db conversion tables, data on the electromagnetic spec-
trum, tube base diagrams, etc. 420 pps., 487 illustrations. Hardbound.

. defines the

broadcasting, industrial electronics,

final anode, electrostatic

‘“Conductance,” ‘‘Admittance,”

[ Order No. 300'

Practical Color TV Servicing
Techniques
This brand-new up-

P e dated and expanded
Lo second c(lli)tliull\ <t:on-
tains troubleshooting

C%%W guidelines and case
u histories on the lat-
- est  solid-state re-

ceivers, including a

4-color section with
32 trouble-symntom
photos and a foldout
section with 6 com-

plete TV receiver
schematies. Now in-
cluded are service tips and tech-

nigues on RCA, Motorola and Zenith
solid-state chassis, plus a host of

case histories and current data on
G.E. chassis. In_ fact, cach of the
12 chavoters is filled with informa-

tion applicable to virtually any brand
of color TV receiver, enabling you to
solve tough-dog troubles quickly. 4104

pps., 250 ijllus. Hardbound. 1

List Price $8,95 @ Order No. 436

Motorola Color TV

Service Manual - Vol. 2
This new sccond vol-
wme covers the new

A Quasars CTVT (TS-
; b 1

931) and
(TS-938), the Qua-
sar Il Models CTV5
(TS-929) and CTV6
(TS b, plus addi-
tional alighment and
troubleshooting infor-
mation _on the
inal  Quasars 1
915-019) Typical
lumes in the
i manual
on Mo
cmatics,
n_panel
A s and photos, and parts
Nunierons  troubleshoot i
s on Sar d  (uas
i to _quickly
. oand to

pair
x 11

9 fullsize
List Price $7.95 @ Order No. 584

Handbaok of Semiconductor
Circuits

Contamns 124 exam-

vles  of  standard
transistor  cireuits,
complete with opera-
tiorial data for am-
oscillators,
switching
vower sup-

, aud  varigus
nonlinear circuits,

The broad range of

oircuits included were

selected on the hasis

of _application and

A design  philosophy

practicatity,
section is included with each group
of circuits, thereby psoviding a basis
for understanding cirenits other than

those selected as vxamples. This is
a_ collection of practical circuits
which have wide application. Each
cirenit description ncindes data con-
CeTHINE any mnique design or opera-
tional dats. Tundreds of illostrations
and diagrams. 448 pps., 6" x 9.
Hardbound.

List Price $8.95 @ Order No. G-30

Servicing Modern
Hi-Fi Stereo Systems

A practical, up-to-
date guide on repair-
ing n-f systems—tu-
ners, amplifiers, pho-
nos, tape recorders,
cte,  Thoronghly de-
scribes modern system
design and how to
use perfurmance tests
in _troubleshooting—
SMPTE and CCI¥
methods for analyzing
verforniance, square-
. wave testing, distor-
tion and harmonic  measurement
cqualization and feedback. The final
chapter, with a schematic

GALE AL NGPRY

S
N
\\

12

tied in
foldout section, offers typical service
data: complete schematics, 'C board
illustrations, component location dia-
grams, troubleshooting charts, and
adjustment and alignment rue-
tions. 256 pps., including  32-page

fuldout schematic section. Over 125
illus. Hardbound.

List Price $7.95 ® Order No. 534

Electronic Circuit Design
Handhook

New Fourth Edition
—A brand-new, en-
larged edition of the
ever popular circnit
designer’s *‘cook-
book.” now eontain-
ing over 600 proven
circuits, for all types
of functions, selected
from thousands on
the basis of original-
ity and practical ap-
plication. Now you

. can_ have. at your
fingertips, this carcfully planned ref-
ercnce source of tried and tested cir-
cuits. Selected on the basis of their
usefulness, this detailed compilation
of practical design data is the an-
swer to the need for an organized
gathering of proved cireunits . . . both
basic and advanced designs that can
casily serve as stepping stones to
almost any kind of cirenit yon might
want to build. 384 pps.. 19 big sec-
tions, over 600 illus. 8% ” x 11~
List Price $17.95 Order No. T-101

TV Trouble Diagnosis Made Easy

" A brand-new picture-
symptom service
guide for solving eve
ery TV trouble, both
color and black-and-
white.  You simnly
compare the synm-
toms you see and
hear with those bic-
tured  or described
and you'll he able to
pinpoint any tronhle
to a specific cirenit
and  component in
short order. In the first chapter, cach
trouble symptom is pictured and de-
scribed to help you identify the vrob.
able canse, From there yon are re-
ferred to one of the remaining 19

chapters dealing with specitic troubles
ex-

in each section of the receivel
plaining how to further anulyze e
g symptoms and pinpoint tronbles,
Individual component tests are sug-
gested. too, cverything from tiybacks
to transistors. 256 pps., 225 illus,
Hardbound.

List Price $7.95 @ Order No. 544

How to Use Color TV

Test Instruments
Towh e Yepe Iere's an opportuni-
ty to closc whatever
COIUTTVTEST zaps  there are in
INSTRUMENTS  sour ability to use
modern,  up-to-date
E cquipment  designed
& sperifically  to  save
: You time and money.

. » Y You'll quickly grasp
Q‘ex the author’'s com-

mon-sense approach

to us:ng the right in-

e i struments, thereby
. gettime the most ont
of your investment in test gear.

You'll improve your ahility to use an
oseilloscope,  color  bar ~ generator,
alignment — generators,  vectorscope,
TV Analyst and sine, sauare-wave
generators. The author also has in-
cluded a_description of his “‘curve
tracer.” With this simple scope at-
tuchment. you can rapidly assess the
condition of diolcs, transistors—

even ICs—in or out of the circnit.
256G pos., over 230 ilius. Iardbound,

List Price $7.95 ® Order No. 577

Japanese Monochrome TV
Service Manual

— w This brm}d-no\t\'_, ali-
{1 n-one  schematic-ser-
JAPANESE vicing mannal con-

taing all the data you
need to repair virtu-
ally every Hitachi,
FPanasonic, and Sharp
black-and-white nux{
el sold in_the U.N.
and  Canada during
the past threc years
(196G9-71). In this
one compact voluine,
—— ) you lave all the 1t
sic information needed to service 75
specific nodels.  Included _are full-
size  schrmatic  diagrams, PC board
layout drawings and photoes. adjust-
ment  and alignment instructions,
and parts lists. The foldout section
has 24 full-size schenatic diagrams,
The text provides service information
on 47 additional chassig similar to
those shown in the foldout section.
188 pps.. 8% ” x 117,
List Price $7.95 @ Order No. 602

Basic Electronics Problems
Solved

Herc arc easy step-
by-st solutions to
many basie electronics
problems in a conve-
nient onc-stop sonrce
dealing  with  hoth
solid-state and tube-
type cireuits. The
content not only pre-
sents a detailed ex-
planation of each

noint, but also pro-
vides many actual
e.\'nm;i‘leS on how to
work ont problems. Then, to firnnly
fix the information in your mind,
there are numerous example prob-

lems for you to_solve: answers to
these are included in one Appendix,
and worked out solutions in another.
Covers DC cirenits, ‘' circnits.
powers of ten. semiconductors, npower
supplies, and receiver cirenits. A fin-
al chapter shows how to use a slide
rule to speed calenlations. 192 pps.,
over 100 illus. Hardbound.

List Price $7.95 @ Order No. 530

Jack Darr’s Service Clinic No. 2

v W Here's more of the

s | 0 Jack Jarr  wisdom

t{ wit!) in_book

orm—a valuable col-

lection of timely ser-

vice hints and trou-

ble solutions covering

color and_ mono-

chrome TV, radio,

sterco, honos, re-

corders, CB gear, etc.

Discnsses the ‘‘cu-

gineering”’  servicing

= approach, efliciency.

and how a techuician may condition

his thinking to produce more in a

given time period. Like the first vol-

the content was selected on the

f usefulness to the average

technician, covering a wide range of

electronics devices. Fach of the 10

chapters covers a general category of

interest, and in each the subject mat-

ter is arranged in logical order to

enable you to find what yon need

quickly. Pravides a wealth of infor-

mation. 176 pps.,, numerous illus.
Hardbound.

List Price $7.95 @ Order No. 566

Modern Radio Repair

Techniques
Up-to-date service

e L dara on all types of
1 mcdern radio receiv-
ers. including AM,
FM, sterco, auto
and multiband . | |
plus  complete 36-
page foldont
matics for 12 popn-
lar brand-name _sets.
Reveals many simple
shorteuts to making
radio repair a profit-
) . able side or main
line of business. Material is present-
od so that seasoned technicians can
gain  from the numerous trouhle-
shooting tips, and baginners, with a
few hours study, can hegin to turn
ont profitable work in a short time.
Includes shartcut methods of trouble-
shooting, pins  general  test  tech-
nianes. Covers reeeiver cirenits and
fundamentals _ of circuit operation.
260 pps., 170 illnx Hardbound.

List Price $7.95 @ Order No. 580

199 Electronic Test & Alignment
Techniques

vag Here's a  brand-new
S quick-reference guide
s.. ~ 0f 199 tests that will
— help you troubleshoot
- virtually any eclec-
tronic device found
in the average home
—AM and FM ra-
dios, TV receivers,
antenna systems, in-
tercoms, clectronic
organs, garage <oor
openers, auto igni-
tion  systems, and
many others, You'll also learn how
to check out home intercom systems
and elcctronically-controlled garage
door opencrs, With this book, it'll
be a brecze for yom to tackle almost
any electronic repair job. You'll learn
how to analyze the results of each
step you take and how to come to
the right conclusion, A concise, easy-
to-use source of troubleshooting infor-
mation. 224 pps., 130 illus. Hard-
bound.
List Price $7.95 @ Order No. 593
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Your Business Future:

To Invest,
or Not to Invest

by Raymond E. Herzog

The outlook for TV sales and service is good for
those in the TV business. To some others, our
national economic future may not be so promising.
Your decision: invest in your business now, or not
invest (and possibly miss a good profit).

QueStlon: “Would you invest $500 in your

business for a predicted return of, say, $1200?” . . . if
the chances for the return were good, you’d most likely
hasten to say, “Yes.”

Such an investment in business is quitc possible for
such items as: increased advertising, added help, fur-
thered education or training, or new equipment.

After all, the outlook for TV sales and service is
good. And your own thoughts on television, business
in general, and the economy, are fairly optimistic. (If
they weren’t, you probably would not have read past
the first line of this article.)
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So then, anxious to invest in this promising future,
you have one remaining decision—just how favorable
must this fine tomorrow be to get your $500 today?

Well, if the chances for good times were more than
50
100’
turn of more than twice an input; most assuredly, you’d
invest.

But just a moment! All that talk of good times ahead
has some opposing thoughts from the fellow down the
street (who is not in the TV business). He’s saying
that things may not be so good. And since he too is
part of our overall economy, his views should also be
considered.

This then makes the investment decision difficult
when the probability of a favorable future decreases.
Let’s say, for instance, considering both the optimistic
and the pessimistic thoughts, that the probability for a

there’d be little doubt as to what to do for a re-

favorable future is only ;(70(-)— That is an estimated prob-

ability.

. . now, if the chances for a gain were only {%06

—or let’s even drop down to 1—30%, what would you

say about investing $500?
e that return of $1200 looks tempting,
—but—
e if business/economy is poor, the $500 will be lost;
—and consider this—

e if there were no investment and the business/
economy was good, you’d stand to gain, say, $100
just riding the times,

—whereas—

e with no investment and a poor business/economy,
there’d be no loss.

The decision is yours: invest, or not invest.

These figures and estimated probability are hypo-
thetical values; they’ll be used in this article to exem-
plify a decision-making technique that permits an easy
way to answer the question, “Invest, or not invest.”

That technique is known as the indifference prob-
abilities method. This tongue twister is harder to pro-
nounce than it is to use. After we've studied this tech-
nique (using the hypothetical values), you’ll readily
be able to apply it with figures and facts for your own
situation.

Indifference Probabilities

Given two conditions for two alternatives, it is pos-
sible to determine the relative probabilities of those
conditions for which it would make no difference which
alternative were selected. These relative probabilities
are known as the indifference probabilities. They, in
turn, establish a basis for selecting the better alterna-
tive when an estimated probability exists for each con-
dition: that is, if the estimated probability for a given
condition is greater than the indifference probability,
the alternative to select is the one giving the better out-
come.

That mouthful of definitions can be better under-



stood with our example. We have two conditions: a
good business/economy—Ilet’s call it condition (x);
and a bad business/economy—refer to it as condition
(y). We also have two alternatives: (a) invest $500;
or (b) do not invest anything,

For condition (x) there exists one, and only one,
probability for which it would not matter whether we
selected alternative (a) or (b). Likewise, for condition
(y) there exists just one probability for which it makes
no difference as to which alternative is used. These
“one-and-only” probabilities are the indifference prob-
abilities.

It is easy to determine the indifference probabilities
with two simple steps. First, the conditions and alter-
natives are listed in a matrix, as in Table I. The out-
comes from the various combinations of conditions and
alternatives are then placed in their proper places. In
our example, with a condition of a good business future
and an alternative to invest the $500, the predicted out-
come is a $1200 return (identified as block A,). By
contrast, if the business future is bad, the $500 invest-
ment would be lost (block A.). For the condition of
a good future and the alternative of no investment, we
had assumed an expected small gain of $100 (block
B, ). Finally, for a bad business future and no invest-
ment, there would be neither a gain nor a loss (block
B,).

Table 1—Condition/Alternative Matrix.

CONDITION (x)
good business

CONDITION (y)
bad business

future future
ALTERNATIVE (a) $1200 —$500
invest A, A.
ALTERNATIVE (b) $100 $0
do not invest B, B,

Having filled in the matrix, the second step is to use
these values in the following formulas to get the indif-
ference probabilities for each condition:

for condition (x).
(Ai —B;)

¢ indifference probability = (A; = A, +B, —B))
IR 2= Dy

for condition (y).
Using the values from Table I in these formulas,
we get:
e indifference probability =

$0 — (—$500) _ 31 ¢
$1200 — (—$500) + $0 —$100 ~ 100 '°F con-
dition (x)
o indifference probability =
$1200 — $100 _ 69
$1200 — (—$500) + $0 —$100 _ 100 L°F com
dition (y)

It might be noted in passing that the sum of the in-

difference probabilities must equal one (1). This can
serve as a check in the mathematics.

The Answer: Invest or Not Invest

With the indifference probabilities calculated, it only
remains to compare them with the estimated probabili-
ties. You’ll recall that we had assumed an estimated
probability of 35 chances out of 100 that the business/
economy would be good. From this, it is quite obvious
that the chances for a bad business/economy would be
65
100°

By now, you might already realize what the answer
is. But to be sure of fully understanding how the esti-
mated probabilities and the indifference probabilities
relate to each other, and how the decision is reached,
they can be listed as follows:

CONDITION (x)
good business

CONDITION (y)
bad business

future future
indifference 31 Q_
Probabilities 100 100
Estimated 35 65
Probabilities 100 100

As we’ve previously said, if the estimated probability
for a given condition is greater than the indifference
probability, then the alternative to select is the one giv-
ing the better outcome.

In our case, the %56. estimate probability is greater

31

than its corresponding indifference probability of 100
—thus, the alternative to select is the one giving the
better outcome for the condition (x) represented by
these probabilities.

From Table I, the better outcome is with the alter-
native that gives a gain of $1200. And what does this
tell us?

... invest!

Not only does the indifference probabilities method
help in making a decision, it also shows just how criti-
cal the various factors are in affecting the outcome. In
our example, the decision was determined by a close
margin. Most likely, without any method for deciding,
a situation with factors as critical as those in our ex-
ample could be quite difficult to decide upon.

Now, consider your case. If you’ve wondered wheth-
er to make an investment, but don’t know how to arrive
at a decision, try this difference probabilities method.
You’ll probably be surprised at the results! ®

Reference consulted:

Bennion, Edward C. “Capital Budgeting and Came
Theory.”

Harvard Business Review (November-December 1956 ),
pages 115-123.
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TEST

INSTRUMENT
REPORT

® It would appear as if our month- Leader,s MOdel LDM - 850

ly Test Instrument Report has al-

most become a monthly report on = _ = .

digital multimeters, with so many Dlgltal MUItlmeter
such instruments having been re-

cently introduced by various manu-

facturers. This has_resulted from the by Phillip Dahlen

fact that technological developments

now permit the economical produc-

tion of digital instruments designed Permits Iocking in dlgltal
for quicker, more precise measure-

ments of circuit conditions—thus ~ measurements for |ater reference

making your job quicker so that you

can service more sets per hour and

thereby increase your profits. Voltage
Leader’s Model LDM-850 solid-

Range Accuracy Sensitivity Input
state digital multimeter has an inter- Impedance
esting feature that permits you to 0.2v +1.0% Rdg. *1 Dig. 100uv 10M
maintain your last measurement on 2v *+1.0% Rdg. =1 Dig. 1mv 10M
the digital readout—thus assisting DC 20v *1.0% Rdg. *1 Dig. 10mv 10M
absent-minded people, such as me, 200v *1.5% Rdg. =1 Dig. 100mv 10M
as they check measurements against 1000v *2.0% Rdg. *1 Dig. lv 10M
ELHELE S , 0.2v +1.5% Rdg. *1 Dig. 100 10M

Other interesting features include v +1.5% Rdg. *1 Dig. 1mv 10M
a LAMP TEST position of the func- AC 20v *1.5% Rdg. =1 Dig. 10mv 10M
tion switch to check the digital dis- 200v +2.0% Rdg. *1 Dig. 100mv 10M
play lamps, automatic polarity re- 350v +2.5% Rdg. =1 Dig. lv 10M

versal, over-range lamp indication,
and dual power supplies for both
field and in-shop testing. Current

The manufacturer indicates that

. bttt Range Accuracy Internal Max. Input
the instrument measures circuit con- Resistance Current
ditions at a sampling rate of 209 0.2ma +1.5% Rdg. *1 Dig. 1K Sma
times per second, and that the maxi- 2ma +1.5% Rdg. =1 Dig. 1K 5ma
mum input voltage is 1kv dc or DC 20ma +1.5% Rdg. =1 Dig. 1000 50ma
350v ac, or 100v dc on the ohms 200ma +2.0% Rdg. =1 Dig. 10Q 300ma
scale. 1000ma +2.5% Rdg. *1 Dig. 1Q 2.5a

Additional manufacturer specifi- 0.2ma +2.0% Rdg. *1 Dig. 1K o
cations include the following: 2ma *+2.0% Rdg. =1 Dig. IK Sma

AC 20ma +2.0% Rdg. *1 Dig. 1000 50ma
200ma *+2.5% Rdg. *! Dig. 10Q 300ma
1000ma *3.0% Rdg. *1 Dig. 10 2.5a

Resistance
Range Accuracy Sensitivity =~ Current
0.2K *1.5% Rdg. =1 Dig. 0.10 Ima
2K *1.5% Rdg. =1 Dig. 1Q Ima

Ohms 20K +*1.5% Rdg. *1 Dig. 10Q 100pa

200K +2.0% Rdg. *1 Dig. 1000 10pa
2000K *3.5% Rdg. *1 Dig. 1K 1pa

Leader’s Model LDM-850 Digital Multimeter. ) ) ) )
For more details, circle 900 on the Reader  Size: 10 in. W by 73 in. D by 3% in. H.
Service Card. Weight: 10 Ib.
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TECHNICAL DIGEST
——

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

RCA SALES CORP.

Amplifier Models $S4000/VS4000/VS6025/VS6060—Audio Output Bias
Adjustments

When servicing the AF block, and if any transistor or
other related components require replacement, it is im-
perative that the Bias controls be reset. Misadjustment of
these four controls (two per channel) can result in repeti-
tive component failures. Balanced operation of each chan-
nel may be obtained by the following procedures: (Refer
to partial schematic shown.)

Remove power to the amplifier and connect a 0-to-50ma
milliammeter in series between the positive (red) lead

7. Adjust
6. Adjust for for 30 ma

172 B+
1/2 of B+ S,

Set to minimum

) 2. Connect ammeter
A

4. Apply power 1. Shut off power

Repeat procedures
for other channel

from the 42v supply and the AF board. Then connect a
jumper from the base of transistor Q402B to ground (short
out R406B) to turn ofFF the channel not being adjusted.
Apply power to the instrument and set variable resistor
RV402A to minimum. Measure the B+ (nominally 42v)
and adjust RV401A for half of the measured voltage at
the junction of C409A and R414A (collector of transistor
Q406A). Adjust RV402A for a 30ma indication on the
milliammeter and remove the jumper used between the
base of transistor Q402B and ground.

The bias setup is now complete for one channel. Leave
the milliammeter connected for adjustment of the other
channel.

Remove power from the amplifier and connect a jumper
from the base of transistor Q402A to ground (short out
R406A). Then apply power to the amplifier and set vari-
able resistor RV402B to minimum. Adjust resistor RV401B
for 21v (Y2 of the supply voltage at the junction of
C409B and R414B, collector of Q406B). Adjust RV402B

for a 30ma indication on the milliammeter and remove
the jumper used to short the base of transistor Q402B to
ground.

TV Combination Models Using an RC1238/RC1239/RC1244 Radio Chassis
—Voltage-Regulator IC

The modification shown in the accompanying schematic
was made during the production of these chassis to opti-
mize the reliability of the voltage-regulator IC. In the event

i’v:__---____ﬂ'

|
AAA
1.ov hA 4
w04
[5 'luou
o 300,

v v
sTereo Guib O mowo
; .

ADD:
560n Sw

03 _ 7}

1€ 30
VOLTAGE REGULATOR =
—

it is necessary to replace the voltage-regulator IC in one
of these chassis, this modification should be included.

MOVING?

Be sure to let us know your new address.
Please enclose a complete address label from
one of your recent issues.

Why pay an answering
service when you can

own yourown?

Dictaphone has a machine to
make sure you never lose an
other cent through a missed
phone call or a garbled mes
sage. In fact, we have a whole
line of them.

They're called Ansafones. You can buy one outright
or possibly lease it for about what you're paying your
answering service now. And it works for you 24 hours a
day, 7 days a week.

For a free brochure describing how much an
Ansafone can help you, mail this coupon now.

™ =D SN ER = = & --------------q

i ®Dictaphone

|
! Box L-1-24, 120 Old Post Road, Rye, New York 10580 I

: Please send me full detaiis of the Ansafone line. :
l Name I
| Company Phone. [
J Address I
l City. State Zip Code. I
L--------------------J

Ansafone and Dictaphone are regi ks of Dictaphone Corp.
. . . for more details circle 110 on Reader Service Card
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COLORFAX

The material used in this section is selected from
information supplied through the cooperation of the
respective manufacturers or their agencies.

GENERAL ELECTRIC
Color-TV Chassis MA—Advanced One-Touch Color Systems

The improved one touch control circuit has two switch
positions, MANUAL and AUTOMATIC, as in previous receivers.
The AUTOMATIC position in the MA chassis, however, limits
the ranges of the TINT and COLOR controls so that the cus-
tomer always gets a reasonably good color picture when
he pushes the AuTo button regardless of where the controls
may have been set in the MANUAL position. In the AuTO-
MATIC position two resistors, R1402 and R1403, are con-
nected in series with the TINT control, R1902. This reduces
the effective range of the TINT control to about 40°. Re-
sistors R1402 and R1403 are so proportioned that the

+23v

TO CHROMA

i MODULE
PIN 13
5 1
RieOF -
LA
1 o
vo [ colon
CHROMA ®s0r  PART OF $1303 "AuTO™
nog#: o« oFrFe———>oN aisos. aesas
L Ll SOK
[} Jeunn v
[}

° > - —
i o) PART OF 81303 “AUTO™
) magr E oFFe——>ON
Rangt

v -
SIMPLIFIED TINT CONTROL CIRCUIT SIMPLIFIED COLOR CONTROL CIRCUIT

average dc level is maintained as it was in the MANUAL po-
sition. This keeps the average tint level the same. In the
chroma gain circuit resistor R1407 is connected in series
with the coLor control, R1901, to reduce the chroma gain
range variation. At the same time, a shunting resistance,
R1404, maintains the same average dc level as in MANUAL
position. Both R1404 and R1407 are adjustable so that the
desired gain characteristic may be obtained. In MANUAL
position, resistors R1407, R1402 and R1403 are shorted
out while R1404 is open circuited.

In addition, the customer still has the ability to “trim”
adjust the CoOLOR and TINT controls even when in the AUTO
position. Thus he can adjust color and tint in either
MANUAL or AUTO, although in AUTO the ranges are limited.
As in the past, the AFC is defcated in the manual position.
The AuTO position also switches on a neon indicator be-
hind the AuTO button.

MAGNAVOX
Color-TV Chassis T952—Low Brightness Symptoms

When troubleshooting a T952 chassis for symptoms of
low brightness, it is suggested that you check the value of
resistor R132 located in the cathode circuit of the picture
tube. The original resistor—6.8K, 2w—may have changed
in value, and some cases have been reported where the re-
sistance has dropped as low as 3K. As a replacement, you
should use Magnavox Part No. 230193-6829, or equiva-
lent, which is a 6.8K, 3w, glass-body resistor.

Some cases have been reported where an aging picture
tube was replaced, but the brightness was still not com-
pletely restored to normal. Resistor R132 should be
checked and replaced in these cases.

This chassis employs a beam-limiting circuit (transistor
Q25 and associated circuitry) which provides safety pro-
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tection for the picture tube, horizontal-output transformer
and tube, by sensing the cathode current in the horizontal-
output tube and adjusting the picture-tube bias to maintain
this current within proper limits. Obviously this circuit will
ceffect brightness, however, you are cautioned to not make
any circuit or component value changes in this circuit in
an attempt to correct for low brightness.

Color-TV Chassis T979—Bright Horizontal Line Moving Vertically

An intermittent condition is reported consisting of a
bright horizontal line that appears to move vertically
through the bottom third of the screen. A condition of
vertical jitter may also be apparent and in some cases the
condition appears to be corrected by tapping or moving
certain components on the “D" panel. Further investigation
indicates that this condition may be caused by a contami-
nate, such as solder flux, in the “D” panel plug-in socket
—at pins S, 6 and 7 in particular.

If you encounter this condition, it is suggested that both
the male pins and the female connectors on the “D” panel
be cleaned using an approved cleaner which will not react
with the PC board or adjacent components. The inside of
the female connectors should be cleaned with this solvent,
using an applicator such as a toothpick, and then thorough-
ly dried.

Color-TV Models IT5052 and IT5054—UHF Tuner Transistor Failure

In cases of transistor failure in the UHF tuner on these
models, check to see if there is a ground strap connected
from the upper right side of the tuner mounting assembly
to the picture tube shield. This ground strap was employed
in only a small quantity of these models and you are re-
quested to remove the strap on those models you service.
It is suspected that a momentary arcing in the picture tube
could result in sufficient conduction through this strap to
damage the UHF transistor. The tuner assembly is ground-
ed by other means and removal of this strap will not affect
set operation.

Color-TY Chassis T979—White Balance Adjustment

The procedure listed in the company’s T979 chassis Ser-
vice Manual (7339) neglects to mention that it may be
necessary in strong signal areas to switch to an unused
channel or disconnect the antenna when making white
balance adjustments. It is possible under strong signal con-
ditions to have sufficient conduction in the IF stages to
cause the luminance amplifier collector voltage to decrease,
resulting in an incorrect white balance set-up. Removing
the signal eliminates this possibility.

Color-TV Chassis T958/T1962—Failure of Capacitor C529

There have been reports of no high-voltage resulting
from failure of capacitor C529, located in the horizontal
oscillator circuit. In all cases checked, it was found that
the capacitor had shorted. The capacitor used in production
is a silver mica, 680pf rated at 500v, Part No. 250364-350.
This is the correct replacement part that should be used.
The company’s diagram incorrectly identifies C529 as
200v.

Color-TV Chassis T939—Focus Rectifier Lead Dress Modification

The T939 Color-TV chassis used in both consumer and
hotel/ motel product lines marketed during 1969 should be
inspected for focus-rectifier lead-dress whenever any service
is performed,

On some versions of this chassis the focus-rectifier socket



is mounted on top of the high-voltage cage. Illustration A
shows improper dressing of the focus-rectifier lead, which
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could cause arcing between the lead and the high-voltage
cage and/or deflection-yoke bracket.

Illustration B shows the recommended method for elimi-
nating this possibility, using materials available without
charge from Magnavox. Order Kit No. 171282-1 contain-
ing instructions and materials for five modifications from
your Magnavox district.

Color-TV Chassis T936/956/957—Snivets on UHF Channels

A condition of snivets on the left side of the screen on
UHF channels may be caused by a leaky diode, D102. This
diode is located in the horizontal-output section and is in
series with the center arm of the HIGH-VOLTAGE ADJUST-
MENT control. Replacement with a Magnavox Part No.
530088-1004 diode will correct this condition.

SYLVANIA

Color-TV Chassis D14, D15 and D16, Early Chassis Without Video Buffer
Stage—Intermittent Loss of Horizontal Sync When Changing Channels

When all checks of the horizontal and sync circuits show
normal operation, and advancing the AGC to the point
just before overload corrects the horizontal problem but
results in vertical jitter, several modifications can be made
to boost the sync level and eliminate these problems.

Change the emitter resistor to the first IF transistor,
Q200, from 5K to 8.2K. In many cases this resistor has
already been changed in production. Then modify the AGC
amplifier circuitry as shown in the diagram below.

NEW CIRCUIT

OLD CIRCUIT

TO IF
& TUNER
Q302
00| 680N

Also change resistor R334 in base circuit of transistor
Q308 from 470K to 390K. Any lower value than this will
affect horizontal phasing and couid cause excessive hori-
zontal jitter on weak stations. Change capacitor C304, the
AGC filter, to approximately twice its original value. Too
much capacity will cause airplane flutter and increase
effects of co-channel interference.

RCA SALES CORP.
Color-TV Chassis CTC46, 54, 59—Zero Color-Level Control

The function of the ZERO COLOR-LEVEL control (R9 on
the Chroma 1, MAC 002A Module) is to optimize custom-
er color control tracking. Control R9 is set during produc-
tion, and unless inadvertently misadjusted during servicing,
or the MAC module is replaced, it should not require
further adjustment.

ADJUST
RS
FOR NO COLOR

In the event normal color saturation is not obtained at
normal mid-range setting of the customer COLOR control,
R9 may require adjustment as follows: Tune in a color
program with the ACCUMATIC switch in the OFF position,
then turn customer COLOR control to minimum and adjust
R9 so that the color is just gone from the picture.

Never before has so much
been built into a low cost
solid state triggered
sweep scope!

!

INCLUDES EXCLUSIVE
DUAL PROBE

EICO introduces the first laboratory quality, high performance,
w'i'deg'and Triggered Sweep Oscilloscope, at a price you can
afford!

Use as Veclorscope for Color TV Servicing = 3 calibration
voltages (2, 5 and 10) = Quick connect BNC connector at
Vertical Input ® Front panel adjustable Horizontal and Vertical
DC Balance Controls m Vertical and Horizontal selection of AC
or DC modes of amplificalion m Sweep synchronized Gate Out-
put m Flat faced CRT » Z Axis input m Rear panel astigmatism
control = Edge lit calibrated screen m Operates on a standard
120 volt, a low 100 volt or a 220-230 volt line.

For name of nearest dealer and free catalog check re-
order service card or send 25¢ for prompt first class mail
service. EICO—283 Malta Si., B'kilyn, N.Y. 11207

. for more details circle 111 on Reader Service Card
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NEW PRODUCTS

ponent adhesive is said to have a tensile
strength of up to 5000 Ib/in. in each

. . . drop. Four different formulas are
For additional information on products

described in this section, circle the
numbers on Reader Service Card.
Requests will be handled promptly.

ADHESIVE 703

Four different formulas
bond most materials

A five-pack selection of the manu-
facturer’s permanent-bond Instant-
Weld alpha Cyancacrylate adhesive is
available. The powerful, single com-

available to provide users with the one
best suited for the types of materials
they want to bond. Each type is con-

Required
reading

for any one
about to repair

a turntable
or recorder.

DRIVE WHEELS, BELTS, PULLEYS

In these three, easy-to-use catalogs,

you'll find just about every major item you

need for every popular phonograph, changer
and recorder. And most parts are trouble-free originals or exact replacements. Cartridges.
Needles. 45 rpm adaptors. Manual and automatic centerposts. Motors. Tone arms. Drive
wheels. Belts. Pulleys.

And there’s more. Stereo headphones. Microphones. Audio cables. Complete changers.
Bases. Dust covers. Power megaphones.

Specifying E-V/Game saves you needless travel, phone calls and time because you
get everything from one distributor. And, most of all, you eliminate costly rework because
our products are precision engineered and quality assured.

Read all about us. Ask your distributor for a free copy of each catalog today. Or contact
us. E-V/Game, Inc., Box 711, Freeport, N.Y. 11520.

E-V/GAME, nc.

Division ot Electro-Voice. Inc. ® A GULTON Company
E-V/IGAME In Canada: E-V ot Canada. Lid.. Gananoque. Ontano
CARTRIDGES » NEEDLES ¢« WHEELS ¢ BELTS ¢ PULLEYS « STEREQO HEADPHONES
MICROPHONES ¢ HI-FI ACCESSORIES

. . . for more details circle 112 on Reader Service Card
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veniently packed in 2g tubes totalling
up to 760 one-drop applications.
Oneida Mfg., Inc.

INSTRUMENT ENCLOSURES 704

Front-loading case designed
to accept existing instruments

This front-loading case is designed
to be used as a customized enclosure
for existing instruments, allowing
standard panel size instruments and
circuit board racks to be slipped easily
into place through the front of the
case. The sides and trim of the case

are said to be composed of decorative
anodized aluminum shapes with top
and bottom panels of quality aluminum
sheets painted with non-glare paint.
Extrusions are uniquely designed to
allow fabrication of the cases in five
different heights, using standard com-
ponent parts. This production standard-
ization method produces, at the most
economical cost, a strong, secure case
with completely concealed fastenings.
Basic case heights available are: 5%
in.,, 7 in., 8% in., 102 in. and 12%
in. All cases have the EIA standard 19
in. front panel and 20 in. inside depth,
Shorter or longer depths available with
minimum lead time. Buckeye Stamp-
ing Co.

FIELD STRENGTH METER 705

Accuracy of *1.5dB over
entire frequency range

An all new VHF/FM/UHF Field
Strength Meter, the Model FSM-2, is
said to have an accuracy of *1.5dB
over its entire frequency range, which
extends from 54 to 216MHz and from
470 to 890MHz. Readings as little as
10uv, or as high as 3v can reportedly
be taken with this instrument. Front-
panel switches select average or peak



readings, UHF or VHF scales and
120v ac or battery operation. The all-
transistor superheterodyne circuitry
reportedly results in up to 50% longer
battery life, while a wide range regu-
lated power supply requires no ad-
justment as batteries age. The meter
movement is a taut-band wide-scale
Ima unit. The meter comes equipped

with a removable dust cover with safe-
ty lock which, when closed, automati-
cally turns the instrument OFfr. The
input connection is made through a
Type F connector mounted on the
front panel. A 300-75Q0 UHF/VHF
balun is provided as an accessory at
no additional cost. Optional acces-
sories include a low-frequency con-
verter for the 5 to 54MHz band, a
carrying handle kit and cover.
Blonder-Tongue Laboratories.

SOLID-TUBE FOCUS RECTIFIER

Replacement for vacuum 706
tubes in color-TV sets

A solid-state focus rectifier has been
designed for direct, plug-in replace-
2AV2, 2BA2 and 1V2 in
color-TV receivers. The
R-2AV2 Solid-Tube elim-
inates a potential source
of X-radiation, runs cool
vacuum tubes it replaces. Peak inverse
voltage of the unit is 9kv, peak repeti-
tive forward current is 100ma, aver-
age forward current is 5ma. Voltage
drop at 5ma is 20v. Electronic De-

ment of vacuum tubes
and reportedly outlasts the
vices Inc.

MATV AMPLIFIER 707

Single channel
6v output amplifier

A single channel 6v output MATV
amplifier, Model THPM-S, is used to
provide signal to very large MATV
distribution systems in apartments,
hospitals and hotels. A single channel
unit is available for each of the VHF-
TV channels, although the typical
MATV head end uses one channel
amplifier for each channel carried by

the system. A front panel AGC setting
provides an adjustable range of output

levels from 2v to 6v with a range of
usable input levels between +8dBmv
and +37dBmv. The AGC circuit re-
portedly maintains the output level
constant within 1dB with input varia-
tions of up to 20dB. Triple tuned in-

put circuits and double tuned output
bandpass filters are said to provide
skirt selectivity greater than 26dB at
the next non-adjacent channel edge.
Each amplifier includes a self-con-
tained power supply and takes only
134 in. of vertical rack space. Jerrold
Electronics Corp.

SOLID-STATE CURVE TRACER

Checks solid-state devices 708
in or out of circuit

The Model LTC-905 Curve Tracer
is designed for testing solid-state de-
vices in or out of the circuit. The in-

continued on next page

As fast as you get’em

we help you fix’em

with an RCA
ICTJ system

Sound like the TV serviceman’s dream? It is. RCA’s Industry Compatible
Test Jig is a complete testing system that lets you service more than
90% of all color TV console chassis on the market—and updates you

as new ones come along.

Here’s how: The RCA ICTJ system includes the test jig itself (in bench
or portable models), plus a handy cross-reference manual that specifies
the right adaptors for each set. Choose from more than 100 adaptors
and cables available (optional extra) to meet your needs. But most
important, as the new models need service, you'll be kept up to date
with new inserts for the manual and any necessary new adaptors will

be made available. So whatever’s coming, you'll be ready.

See your RCA Parts and Accessories distributor

today for fult information.

Parts and Accessories, Deptford, New Jersey 08096

. . . for more details circle 128 on Reader Service Card
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NEW PRODUCTS...

continued from page 53

strument reportedly features an ex-
clusive, variable, horizontal length
adjustment to 100v of sweep. This
helps place the entire horizontal trace
on the scope face and enables usc of
the instrument with all oscilloscopes.
The unit is said to check for opens,

shorts and leakages with a sweep
frequency of 120Hz and a sweep volt-
age selectable from 10 to 100v. The
test capability of this solid-state curve
tracer reportedly includes such devices
as transistors, unijunction transistors,
triacs, SCR's, zener diodes, signal
diodes, rectifier diodes, FET’s and
MOSFET’s—both depletion and en-
hancement model types. Accessories

include a special in-circuit probe, two
sets of leads for external checking, plus
horizontal and vertical scope leads.
Leader Instruments Corp.

FLOOR MAT SWITCHES 709

Designed to actuate
any alarm equipment

A floor-mat switch has been de-
signed for alarm use. Called Sccur-
Step, it is available in both individual
mat and long length matting form. It
is also designed to actuate any alarm
equipment. Because of its thin con-
struction, the unit can reportedly be

used in front of doors, windows, stairs
or under rugs, carpets or other cover-
ings without bulge. The mats are man-
ufactured in two sizes—onc for gen-

The “Country Boys” Have it!

Isn’t an absolutely safe

BEL Chemical FUSE

worth a nickel more?

Bel Chemncal Fuse

If there's any doubt about which replacement fuse to instalt

. install the only fuses used in original
. BEL- FUSES It's what's inside that makes

. a chemical. Never
substitute a wire type fuse. Here's why Break open an Oneida
BEL-FUSE. Now do the same with the one that /ooks like ours.
Light a match to each. Result? The chemical in the BEL- FUSE
blows instantly. And you'll burn your fingers before the other one
blows. This same safety protects the circuitry in TV sets. So

in your customer’s TV set .
television sets .
BEL-FUSES safe for expensive sets .

specify Oneida BEL-FUSES.

We even have handy Oneida Caddy Kits with
. for all major
TV sets. See your Oneida Distributor or Dealer TODAY.

a complete range of BEL-FUSES .

ﬁ-
=

$ 1

Wire Type Competitive Fuse

The “Country Boys" Appreciate Your Business

ONEIDA ELECTRONIC MFG. INC.
MEADVILLE, PA. 16335

7

P

o
2 .
Q0
O
S
we

@wida
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eral use, the other specifically designed
for use on stairs, measuring 30 in wide
and 5 ft and 25 ft in length, but can
be cut to fit any length required. All
units are heat sealed between sheets
of flexible plastic for long life. Recora
Co.

ANTENNA ROTATOR 710
REPAIR TOOL

Keeps antenna on roof
while repairing rotator

The Model 5245, Tenna-Clamp
Rotator and Antenna Repair Mount
is said to be easily mounted and
clamped with one hand. With this tool
it is now possible to keep an antenna
in position on the roof, while the
rotator is removed for repair or locked
in place. First, the tool is attached to
the antenna mast below the rotator
and locked in place. Next, the antenna

and mast is removed from the rotator,
then placed in the tool’s recciver flange
and locked in place. The rotator is
then removed for repair or replace-
ment while the antenna remains on the
roof where it is supported indefinitely,
if necessary. The Finney Co.

ANTENNA 11

60 active elements for
extreme fringe areas

An all-channel antenna with 60 ac-
tive elements for extreme fringe areas
is called the “CDX1150.” Tt is de-
signed with a
patented flip-eze
boom extension
and cradle
mount, making
the  extra-long
15.5 ft boom
easy to handle.
Also, for quick
installation, it is
folded and se-
cured with one
bolt. The cradle mount adds extra
strength and stability, providing a low
profile for high wind resistance to pro-
tect antenna installation. Other fea-
tures include new UHF High-Q de-
sign and extra heavy all-weather in-
sulators. It also reportedly provides




UHF performance previously requir-
ing specially cut Yagi antennas. The
weather insulators are said to with-
stand temperatures —80°F to 4 190°F.
Antennacraft Co.

MATV DISTRIBUTION AMPLIFIER

Delivers 7dB gain at each 712

of the four 75Q) outputs

An indoor-mounted distribution am-
plifier, Model PC4712, is designed to
boost and distribute VHF/FM signals
to one or four TV or FM receivers or
wall outlets. The silicon overlay tran-
sistor circuit design reportedly delivers

7dB gain at each of the four 75}
outputs. The amplifier and power sup-
ply are integrated into a single coral
and ebony decor-styled perforated
steel cabinet. JFD.

MATV DISTRIBUTION
AMPLIFIER

Provides 30 to 32dB gain
for signal distribution

A new 30dB MATV distribution
amplifier, Model 7330B, is designed
for medium size MATV systems. The

UHF / VHF /
' FM amplifier
: features all
new circuitry
which the
manufacturer
claims provides
new highs in
performance
and reliability.
It provides a
gain of 30 to
32dB for sig-
nal  distribu-
tion. The am-
plifier is an all-
channel  unit
using an inde-
pendent UHF
amplifying sec-
tion and separate first stage amplifying
sections for low-band and high-band
VHF, with a common two-stage out-
put circuit. The design is said to pro-
vide stable performance even in the
presence of voltage variations, tem-
perature changes and lighting static
discharges. Channel Master.
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INCREASE

YOUR
PROFITS

OWN and OPERATE
A COLOR TUBE

CENTER

Ovur Three Point
Program Is
Developed to
Insure Profits

1. Complete Plant
(rebuild all types of CRTS)

2. Engineering and Manage-
ment Assistance on
Continuing basis

3. Sales Program

For further information
please write or phone

Color Tube Center

P.0. Box 14 South Holland lllinois 60473
312/333-2003

. for more details circle 108 on Reader Service Card

ALl NEW FROM ENDECO

the desolaering
iron with @

light 4

Ausive new safety light

shows when power is on
MODEL 510 $15.95 NET

Three-way on-idle-off switch « Operates at
40w; idles at 20w for longer tip life « 6 tip
sizes available to handle any job « Cool. un-
breakable polycarbonate handle . Burn-re-
sistant neoprene cord « Exclusive new bracket
insures alignment, prevents damage . 8%"
long. 3% oz « Also soldering irons and solder-
ing/desoldering kits.

See your distributor or write . . .

pment
corporation

. .. for more details circle 113 on Reader Service Car

FREE...

1973 Heath/Schiumberger

Electronic Instruments
Catalog

One-stop shopping for virtually
all your test equipment needs:

80 MHz frequency counters from $295*
... 200 MHz counters from $495* ... 600
MHz counter only $795* ,..600 MHz
scaler just $365* ... programmable
timer only $395* ... dual trace 15 MHz
scope, $595* ... sine, square, triangle
wave generator, $245* .. .high and

low voltage power supplies from

$34* ... multimeters from $65*
...DVMs from $285.*

The new 73 Heath/Schlumberger
catalog describes all these and many

more...all factory assembled and aligned... all specification-guaranteed for one
full year...and all availabie at low mail-order prices. Use the coupon below and

send for your FREE copy now.

rneath/Schlumberxer Scientific Instruments

HEATH
Schlumberger ||

| Benton Harbor, Michigan 49022
i [ Please send 1973 Electronic Instruments Catalog.

FREE suw Oept. 581-681
1973

Heath/ i
Schlumberger Bame
Electronic | Address

Instruments Catalog. ! ity
Send coupon now.

__State_ —Zip.

Prices & specifications subject to change without notice,
EK-357

*Mail order prices; F.0.B. factory.

. . . for more details circie 119 on Reader Service Card
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Versatile
[IW

14-Piece, %" Sq. Drive

S0CKE!
Wrench set

drives fasteners 7 different ways

ﬁ‘g!usf’”’"ﬂ

REVERSIBLE RATCHET —
Precision made, long life,
fully enclosed mechanism.
Short handle swing for close
quarter work.

UNIQUE SPINNER/EXTEN-
SION —5-3/4” overall,
Plastic (UL) handle with
1/4” sq. drive socket insert
for ratchet. Use also as
regular nutdriver.

2" DRIVE EXTENSION —
'Fits on ratchet or either end
of spinner/extension.

RUGGED, HEAT TREATED,
ALLOY STEEL SOCKETS —
Nine for hex sizes 3/16” thru
1/2". Two dual purpose for
hex and square sizes 1/4”
and 5/16”.

FREE STICK-ON INITIALS
personalize the sturdy plas-
tic case and help prevent
loss or mix-up.

w
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-
-
3
>
o
-
“
~
-
1

nationwide availability through
local distributors

REQUEST BULLETIN N770

Made
in U.S.A.

®

XCELITE, INC., 14 Bank St., Orchard Park, N.Y. 14127
In Canada contact Charles W. Pointon, Ltd.
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DEALER SHOWCASE

For additional information on products
described in this section, circle the
numbers on Reader Service Card.
Requests will be handled promptly.

AUTO STEREO CONVERTER

Sounds enjoyed in auto can 714
be heard in the living room

Introduced is the Model 12R1000
home converter, including the 12R500
speaker shown, which can accommo-
date car stereo players when they are
equipped with the optional “Quick Re-
lease” mounting bracket. The unit is
engineered specifically to complement

all of the company’s car stereo players,
and the enclosure features a distrib-
uted port reflex design internally
damped to optimize the realism of the
reproduced sound. Their decorator de-
signed cabinetry features a walnut
finished styling with a black grill
trimmed in chrome. RCA Parts and
Accessories.

SLIDE RULE CALCULATOR 715

Low cost unit with
scientific notation

The Model SR-10 is reportedly the
first electronic slide rule calculator
W|th scientific notation priced at only
slightly  more
than  standard
hand-held units.
The calculator
performs the

standard  four
functions — ad-
dition, subtrac-

tion, multiplica-
tion and divi-
sion—as well as calculation of recipro-
cals. It also features true credit bal-
ance; that is, negative numbers are in-
dicated by a negative sign and their
correct value, The bright red 12-char-
acter light-emitting-diode (LED) dis-
play is clearly visible in either hand-
held or desk-top operation. The char-
acters consist of a multipurpose sym-
bol, an 8-digit mantissa, an exponent
sign, and a 2-digit exponent. The key-
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board consists of 10 digit keys, a deci-
mal key and 12 function keys. Three
nickel-cadmium fast-charge batteries
reportedly provide 5 to 7 hrs of con-
tinuous use before recharging. The
unit measures 6.3 by 3.1 by 0.75 to
1.5 in. Texas Instruments.

FM TWO-WAY RADIO 16

Plug-in modular design
allows future upgrading

A new solid-state FM two-way
mobile radio, called MASTR 1II, is
designed with built-in capabilities for

adding future options. Plug-in modules
makes it easy and economical to up-
grade the system as future needs de-
velop. The totally enclosed unit locks
into a separate mounting frame with
concealed sliding bolt action, provid-
ing greater security than swing-arm
locking designs. Top and bottom drip-
proof covers remain in place when the
unit is removed from the frame, giv-
ing complete circuit protection during
transit and servicing. The unit is said
to take trunk temperatures ranging
from —40°F to 158°F. Other features
include a single-conversion receiver,
squelch tail elimination, and positive/
negative ground capability with no
converters, General Electric.

PA SPEAKER ni

Response range from
25Hz to 20kHz

A three-way, dual-enclosure speak-
er, Model LS50, is designed for ex-
e tended deep bass
: response. Two sep-
arate cabinets are
featured—one for
the 12-in. acous-
tically suspended
woofer and one
for the mid-range
and tweeter —
which is said to
minimize acoustic
feedback by mak-
ing it possible to direct the higher fre-
quencies. Response ranges are report-
edly from deep bass to 25Hz to tweet-
er highs at 20kHz. The system is said




to produce 48w rms of sound through
three speakers for bass, mid-range and
treble. The cabinet is finished in oiled
walnut with black grille cloth. Bogen.

TELEPHONE INTERCOM 718

Designed for the small and medium
telephone intercom system

Designed for small and medium size
telephone intercom installations is the
Select-Talk Model ST-20 solid-state
pushbutton communication system.

The unit is said to be a selective tone
calling, full trunkage system capable
of up to nine simultaneous conversa-
tions on 19 phones in all-master,
master-to-remote or intermix installa-
tions. It reportedly features automatic

reset of pushbuttons and anti-side tone
circuitry for clear, crisp voice quality.
Other features are said to include a
light beige and charcoal brown decora-
tor styled high impact housing and self
cleaning isostat pushbutton switches
for no-maintenance dependability. A
number of accessory items are pro-
vided for the expanded function of the
basic system. Fanon/Courier Corp.

ELECTRONIC HARDWARE

Packaged in hang-up
plastic tubes

ns

A new line of merchandising, in-
corporating new products, packaging
and displays is in- .
troduced. The first
line called “Lock
‘N’ Ties” consists
of cable clamps,
ties and solderless
terminals. New are
the nylon screws,
washers and spac-
ers. The product is
packaged in hang- #
up plastic tubes and
carry the list price and merchandised
on a display, but each item can be
purchased individually. Workman.

B Gl [ester

You can afford to take along

A quality CRT tester with
individual test for each gun.

® Compare guns for emission.
Test for leakage and shorts.
Legible 3 color scale.
Compact, portable, rugged.
Avoid recalls, check the CRT

on every call.
f.

WRITE US!

take alone the time savers
* PIX-MATE « CRYS-MATE « GEN-MATE

2245 PITKIN AVE., BROOKLYN, N. Y. 11207

* SOUND-MATE « TRACE-MATE

The Caddy-Mate Line.

« . « for more details circie 132 on Reader Service Card

Fastatch Il

THE RIGHT CONTROL.
THE FIRST TIME.

Fastatch II is Centralab’s precise,
complete answer to control re-
placementin radio, TV, stereo and
auto radio. It makes possible
more than 9 billion combinations
—thus your Centralab Fastatch I
Distributor can serve you best —
now. TheFastatchIl snap-together
control exceeds OEM require-
ments because of these built-in
features for constant service.

o Patented, snap together, permanent
locking, anti-backlash construction on
dual and twin controls.

* No alignment or twisting of controls.
o Shafts can't loosen or pull out.

o No cutting of shafts.

e Universal terminals replace printed
circuit, wire wrap and hole type ter-
minals,

WHEN YOU NEED A CONTROL
YOUR FASTATCH II DISTRIBUTOR
IS THE FIRST MAN TO SEE

Get the right replacement faster
with 8 new Centralab service
kits. See your FASTATCH IT

distributor for complete details

DISTRIBUTOR PRDDUCTS

CENTRALAB

Electronics Division
GLOBE-UNION INC.

« « « for more details circle 106 on Reader Service Card
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Low Gost
Millivolt

Solid State
Voltmeter

g

P

Designed for
servicing
transistorized
equipment.

EXCEPTIONAL READ-OUT

= D.C.—full scale .1V to 1000V

® RMS—full scale .01V to 300V RMS
® —40 to +50 db. in 10 steps of 10 db.
® Input impedance of 10.6 megohms

m * 2% accuracy D.C., = 3% on A.C.

A hard-working test instrument for

SCHOOLS « SERVICE
LABORATORIES « INDUSTRIAL

Thousands in use throughout $ 95
the world. For complete details 99
write for spec. sheet CCA-72,

USER LIST

GOMMANIOER

COMMUNICATIONS Div.

AZTEK ELECTRONICS, INC.
P.0. Box B

Prospect Heights, 11l 60070
Phone 312/541-5110

. for more details circle 101 on Reader Service Card .

TECHNICAL

LITERATURE
= e

Alarm Equipment

A new 80-page alarm-equipment
catalog, designated the M-73, de-
scribes over 400 intrusion and fire
alarm products. The equipment offered
ranges from relatively simple kits to
the latest ultrasonic, radar and infra-
red intrusion detectors. Products are
described in some detail regarding ap-
plications, principle of operation, and
specifications, to allow skilled techni-
cians to make the right choices. The
catalog also features eight-pages of
“Application Notes” for alarm equip-
ment. Mountain West Alarm Supply
Co., 4215 N. 16th St., Phoenix, Ariz.
85016.

Switch and Component Catalog

The comprehensive 135-page cata-
log, No. 72F, includes over 90 pages
devoted to 45 categories of switches—
including toggle, push, rotary, trigger
and power tool, micro limit and snap-
action, illuminated, selector, miniature
and military types. Circuitry, electrical

Handy-Helper
DOLLY

For MOVING and LIFTING
* TV e APPLIANCES » FURNITURE « LARGE CARTONS|

T HANDLE

KYLON STRAP

STEEL HOOK

PROTECTIVE

SQUARE TUBULAR FRAME
PADDING QUARESTY

AUTOMDTIVE TYPE JACK

STEEL WHEELS
PADDED LIFT BRACKET

FLUSH
WITH FLOOR

WITH LEGS

Model TC-1 DEALER NET 38950
WRITE FOR CATALOG 20-621

The FINNEY Co.

34 West Interstate Street
Bedford, Ohio 44146
« for more details circle 114 on Reader Service Card
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ratings, terminal configurations and
dimensions are furnished, as well as
engineering and descriptive informa-
tion. The fully illustrated catalog also
covers such related items as relays,
transformers, terminal blocks, wire,
pilot lights, counters and test equip-
ment. LCOMP—St. Louis, Inc., 2605
S. Hanley Rd., St. Louis, Mo. 63144.

Marine Electronic Equipment
Catalog

A full line of marine electronic
equipment for navigation, communica-
tions and safety is featured in a new
16-page catalog. Two dozen radars,
radio telephones, radio direction
finders, loud hailers, loran receivers
and fathometer depth sounders are
pictured and described in detail.
Raytheon Marine Products, 676 Is-
land Pond Rd., Manchester, N.H.
03103.

Security Systems

A 12-page short-form catalog and
mailer is available describing the vital
features of five security systems and 37
accessories. Since it is only 3% in. by
6 in. and weighs only ¥ oz, it is ideal
for mass mailing in statement enve-
lopes. EICO Electronic Instrument
Co., Inc., 283 Malta St., Brooklyn,
N.Y. 11207.

Tools

A 96-page catalog, No. 572, “Tools
for Electronic Assembly and Precision
Mechanics,” is of particular interest
to electronic technicians working on
fine assemblies. Over 1900 individual
items are offered and described in the
catalog. Another important feature of
the catalog is the inclusion of four
pages of technical data on tool selec-
tion. Jensen Tools and Alloys, 4117 N.
44th St., Phoenix, Ariz. 85018.

Stylus Care Guidebook

A free booklet entitled “A Visit to
the Small World of a Stylus,” is pub-
lished to help owners of stereo sys-
tems understand the critical role of the
stylus. Since the stylus in a phono car-
tridge acts as the source of sound in
a stereo system, it deserves more than
haphazard care and replacement. Even
with the best of attention, however,
the diamond stylus will eventually
wear out, weakening this vital link in
the sound component chain. Dealers
who would like a reasonable quantity
of this booklet for selected mailings
and in-store distribution can write
Shure Brothers Inc., 222 Hartrey Ave.,
Evanston, 1ll. 60204.



PRACTICAL APPLICATION...

Second Street. Although it
would have been more
economical to have mere-
ly supplied both buildings
with direct lines from the
Muzak center, this would
not have permitted the use
of a common paging sys-
tem for both buildings.
In the Second Street
building a 10w amplifier is
uscd to supply the com-
bined audio signal to a
system of 28 speakers.
1t is hoped that the pho-
tographs in this article help
demonstrate more vividiy
the flexibility of audio sys-

continued from page 47

tems and their great mar-
ket potential. They may
also give a little more in-
sight as to the facilities in
which ELECTRONIC TECH-
NICIAN/DEALER is pre-
pared, for it is in these
buildings that our elec-
tronics lab, editorial offices,
plus the Art, Production,
Circulation and Direct-
Mail Departments, are lo-
cated—the publisher hav-
ing his office in our New
York City building and
the magazine being printed
and mailed out of our
plant in Dansville, N. Y. ®

In many parts of our second build-
ing there are no false ceilings,
thus requiring the use of dish-pan-
type speaker enclosures.

One of the conference rooms in
our second building contains a
speaker that can be independently
controlied for the desired sound
fevel.

These speakers have also been in-
stalled to serve a large portion of
the second building still reserved
for future expansion of our rapidly
growing company.

it
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Speakers along the length of this
fifth-floor hatlway (which is very
similar to the third-floor hallway
not shown) provide music and in-
formation to the editorial offices
along each side. (The editorial re-
ception area is at the far end of
the hall, while the electronics lab
and editorial offices for ELEC-
TRONIC TECHNICIAN/DEALER—one
of the 41 publications produced
by the Publications Div. of Har-
court Brace Jovanovich, Inc.—are
to the right, near the far end of
the hall.)

New

Iess SOLDERING IRON

greatest advance in soldering
since electricity

The new Wah! ““Iso-Tip" lets you soider in difficuit-to-work piaces
without a cord hindering your action; lets you move from place to
place without plug or extension cord! (Patents Applied For)

Just press the button and you have soldering
heat in 5 seconds. Nickel cadmium batteries
power up to 100 joints or more. Recharges
in stand (included) to full charge over- Y/
night. Replaceable, isolated-tip design ¢
eliminates electrical leakage and
need for grounding. Tip per-
formance equivalent up to 50
Watts. Fine tip standard. Work
light and pilot light built-in.
Weighs less than 6 ounces! See
how fast and easy soldering

can be. Only Wahl makes it —
$19.95.

WAHL

CLIPPER CORPORATION
Department 4

2902 Locust Street
Sterling, Hlinois 61081
815-625-6525

J & /

Contact your local distributor or write direct.

. . . for more details circle 133 on Reader Service Card

Think of it as the best tester
in your bag. Only $299

Now you can get a high performance Model 8000A Digital
V.0.M. from Fluke, America’s foremost maker of quality digital
mutimeters, especially designed for TV, radio, stereo and audio
service. No other digital V.0.M. gives you the resistance range
to check breakers and switches, the high resolution voltage to
look at emitter base and other transistor voltages, excellent ac
accuracy and full accuracy with a 30 second warm-up.

Measures in 26 ranges 100 pxV to 1200 V, 0.1 A to 2A, and 100
milli? to 20 meg$ with a basic dc accuracy of 0.1%. Full year
guarantee. Low cost options include rechargeable battery pack,
printer output, deluxe test leads, HV, RF & 600-amp ac current
probes, carrying case, and rack mount. Unique self zero elimi-
nates offset uncertainty. Electronics securely mounted in high-
impact case. Service centers throughout U.S., Canada, Europe
and Far East for 48-hour turnaround repair,

P.O. Box 7428,
FLUKES] scattie, Washington 98133.

Get all the details from your nearest Fluke sales office. Dial
toll-free 800-426-0361 for address of office nearest you.
. . . for more details circle 115 on Reader Service Card
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Leader
outduals

LBO-505
DUAL CHANNEL/
DUAL TRACE

them aII B OSCILLOSCOPE

SOLID STATE

Accuracy! Performance! Exclusive, Leader-de-
veloped features! That's what makes the
LBO-505 the Number One Dual Channel/Dual
Trace Scope. You get triggered and automa-
tic sweep. AC or DC coupling per channel.
15MHz bandwidth. Maximum horizontal
speed of 0.1 microseconds/cm (10X magni-
MODEL LBO-505 $559.95  fication). 10MVp-p/cm vertical sensitivity.

_ Price Includes: Separate or simultaneous display in sweep

2 LPB-8X Direct Lo/Cap Probes 46 of channels 1 and 2, alternating,
2 Terminal Adapters — BPX .

1 Set of Test Leads chopped, added algebraically and vector
(X-Y). The triggered sweep range extends
from 1us/cm to 0.5s/cm, calibrated in 17
steps. Scale illumination is continuous with
front panel control.
How can you use the LBO-505 most effici-
ently? You'll find more ways than you can
think of ... at first. It makes troubleshooting
a breeze! Compare 2 signals simultaneously
— input and output, for color, monochrome,
audio and much more. Check gain, loss,
distortion, phase shift, frequency ... you
name it. Do your own thing. The LBO-505

JeRTITITR Y -,)-_\,.

Q.
S

. ® belongs on every bench and in every lab.
i Feature-for-feature, price-for-price, job-for-
b I job ... it outduals them all!

Send for new catalog. See your distributor.

LEAUuEr
INSTRUMENTS CORP.
37-27 Twenty-Seventh Street

Long Island City, New York 11101

(212) 729-7410
. . . for more details circle 121 on Reader Service Card

The more you see...the more you believe.



Now=-2 year inboarded warranty
on RCA all-new
Hi-Lite Color picture tubes

with an optional third year if your customers want it

It's another profit-making reason to sell
Hi-Lite color replacement tubes—a 2 year
inboarded warranty from the date of in-
stallation, plus an optional third year at
modest additional charge.

This warranty will help you sell customers
on replacing the tube instead of the set. it
will help keep them coming back for serv-
ice on their TV sets and other equipment.
And it's further proof of the quality we

build into this top performance line of
tubes.

You can sell with extra confidence, main-
tain your own professional reputation,
when you sell Hi-Lite. Get full details from
your local RCA distributor. RCA/Elec-
tronic Components/Harrison/N.J. 07029



