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Precision Tuner Service

t .
Ssgtaat Bud. now available near you
-+ RRERE LI
ALABAMA: CALIFORNIA— CALIFORNIA— COLORADO: FLORIDA—NORTH: | FLORIDA—SOUTH: | HOME OFACE— KANSAS:
NORTH: SOUTH: INDIANA:
4611 AUBURN BLVD 1918 BLANDING BLY 5233 S HWY 37 1o MERRIAM LANE
24 32nd ST SOUT SACRAMENT 5111 UNIVERS!TY AVE 58 ALLISON S JACKSONVIL TNW 7TH AVE BLOOMINGTON RARSAS CIT
BIRMINGHAM ALA 35222 CALIF 95841 SAN DIEGO CALIF 92105 ARVADA COLO 80001 FLA 3221 MIAMI. FLA 33168 INDIANA 2740 RANSAS ot
EL 205 323-2657 TEL 916 iz 6220 TEL 713 280-/070 TEL 303 423-7080 TEL 901, 389- EL 305 685-9811 TEL 812 19331 L
TEXAS—EAST: Z — LOUISIANA:
T— 914 WYTCHWOOD DRIVE
43226 TELEPHONE RD BRame - AN METAIRIE
HOUSTON TEX 77032 o \ UISING
TEL 713 644-6793 S tLo02
NEW DTS PRODUGCTS STOP . PT'S 4001 & Vq}_.._._...._
PORT-A-ANALYST - STOP . NOT [UST A SUBBER. 4 A ) .
TEXAS—NORTH: PHE CADILLAC OF ALL ANALYZERS . STOP . PTS 3001 GIVES e S ]  MARYLAND:
82 CHANNELS OF HIGH GAIN RECEPTION .. STOP g o 5 5 105 SPRING $1
MOPAC LANE [VHE AND VHE STOR 1'SEAS AN ANALYST / = < ILVER SPRING
LONGVIEW TEX 75601 OR PORT-A-TENER - STOP . CONPLETELY e ] »7g MO 20910
TEL 214 753-4334 SAFE  STOP  ELECTRICALLY ISOLATED o w TEL 301 565-002
LISV AC I8V DC . STO! 4 ¥ ¢
- SOTE _\F | ]
TENNESSEE: ) . $59.95. . g 1 2% MASSACHUSETTS:
11 ; : i
i R ENDE SEE YOUR DISTRIBUTOR OR 6%, 191 CHESTRU 1
TENNESSEE 38118 WRITE THE PTS SERVICH ‘4,?/ SPRINGHELD
01 36519 CENTER NEAR YOU FOR T MASS 01103
TEL 901 365-1918 FENN o . R TEL 24 3
NORE INFORMATION A : ’
STOP | i b
PENNSYLVANIA— PTS ELEX. ! » -
WEST: 4 MICHIGAN:
N4 e
257 RIVERVIEW AVE W y'i 13709 W 8 MILE RD
PITTSBURGH. PA 15202 [ J,f DETROIT MICH. 48235
TEL 412 761-7648 J\\\ - TEL 313 862-1783
\ § 7
PENNSYLVANIA— ‘\ - 3\ MINNESOTA:
EAST: v ¢ TN
2 A R \ 815 LAKE ST
19215, 70TH ST L\ /f’/\ KV \ MINNEAPOL
PHILADELPHIA PA 19142 R f‘y G N MINN 55408
TEL 215, 724-0999 l < \ TEL 612 82:-2333
9 {
\S
OREGON: OKLAHOMA: OHIO—SOUTH: OHIO—NORTH: NORTH CAROLINA: NEW JERSEY— NEW YORK: MISSOURI:
5220 £ SANDY BLVD 3007 N MAY e O RECIrG
PORTLAND OKLAHOMA CITY us TUNER SERVICE 5682 STATE RD 724 SIEGLE AVE 58 MARKET ST 993 SYCAMORE ST 8456 PAGE BLVD
OREGON 97213 OKLA 73106 CINCINNATI OHIO 45215 § CLEVELAND OHIO 44134 HARLOTTE N C 28205 £ PATERSON N.J 07407 BUFFALO N Y 14212 ST LOUIS MO 63130
TEL 503 282-9636 TEL 405 947-201 TEL 513 821-2298 £L 216 845-1480 TEL 704, 332-8007 TEL. 201. 791-6380 TEL 716. 891-4935 TEL 314 428-1299

PTS will 1

epair any tuner—no matter how old or new- black & white or color—transistor or tubes—varactor or

electronically tuned—UHF 8 hour service 1s a must!

 Fastest Service—8 hour—in and out the same day. Overnight transit to one of our strategically located

plants.

. Best Quality—Your customers are satisfied and you are not hothered with returning tuners for rework.
_ PTS uses only ORIGINAL PARTS! No homemade or make-do. inferior merchandise (this is why we charge for

major parts'). You get your tuner back in ORIGINAL EQUIPMENT condition.
PTS 1s recommended by more TV Manufacturers than any other tuner company

 PTS 1s overhauling more tuners than all other tuner services combined.
VHF. UHF $10.95*
UV-COMBO 17.95
12.50

IF-SUBCHASSIS
Major parts and shipping
charged at cost.
(Dealer net!)
4000 exact tuner replace-
available for $14.95 up

Over
ments

(new or rebuilt).

*Due to printers error, this price was incor-

ELECTRONICS’ INC rectly listed as $10.05 in the September issue.
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MAIL COUPON TODAY
Please send me a Jerrold GIFTORAMA Catalog

and one free GIFTORAMA Point.

fm————————
|
|

' Name
Address
City State & Zip
\ Mail to: Jerrold Electronics Corpotation
P.0O. Box 350 « Horsham, Pa. 19044 RE-5
SR Y 4

Professional Antenna Installers...cut yourself in on...

Fr_ee T :
frome==

Jerrold [

More and more professional installers are choosing

Jerrold top-rated antennas, preamplifiers, accessories and 7
INSTANT MATV equipment. If you are one of the many pros b Y
using Jerrold equipment, this exciting new incentive program ¢,

[ . ! 4 / -
will give you the opportunity to gain free gifts as our way ﬂ, & =
of saying “Thank You.” If you are not yet using the Q
Jerrold line, these premium gifts are an incentive for you
to try Jerrold products. For complete details on this
program, contact your participating Jerrold distributor
or mail the above coupon today.

E JERROLD Electronics Corporation ¢ P.O. Box 350 e Horsham, Pa. 19044

a GENERAL iINSTRUMENT company

Circle 2 on reader service card

www americanradiohistorv com

LY

v.61 H38N3AON

—h


www.americanradiohistory.com

RADIO-ELECTRONICS

N

Stocking these 9 ECG semicon
is like having hundreds of solid-state
deflection circuit devices on hand.

GTE Sylvania has checked
out hundreds of different TV
set models to find out what
they have in common.

And we've been able to
boil down practically all of
their deflection circuit needs
to just nine parts.

Then, we put together a
brand-new cross-reference
guide (ECG-212E) that tells
you which of the nine units
replaces which numbers.

But, we didn't stop at
deflection circuits.

Our new guide also

covers over 75,000

other parts including
industrial components

as well as all types of home
and auto entertainment
equipment.

Because we've reduced
the number of parts that you
have to have on hand, it's
easier to keep a complete stock.

And that makes it easier
for you to be sure you have
the part you want when you
want it.

SYLVANIA

GTE Sylvania Electronic Components, Waltham, Mass. 02154.
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Radio-Electronics.

THE MAGAZINE FOR NEW

IDEAS

More than 65 years of electronics publishing

IN ELECTRONICS

NOVEMBER 1974 Vol. 45 Vo. 11

ON THE COVER

42 First Computer Terminal You Build From A Kit 3
COVER R-E Exclusive Report tells how the MITS computer :h|s| co:u:le:’e e(l:’:tn;puter tﬁ::::r‘:nel:
FEATURE terminal operates and what it does—it's complete with q: ;I)‘pe c’0 f t oovzrapmn rect a
MODEM and cassette tape recorder jack. and has an output you can
by Thomas Durston tape recorder to. Best of af, you
build it from a kit. Get all the iletails
in the article starting on gagie 42.
33 200-Watt-Second Photoflash -
BUILD ONE Three different versions along with construction details
OF THESE are described. by Jim Gupton
54 40 COSMOS Circuits To Build
Part Ill presents another group of easy-to-build, yet
practical, IC projects. by R.M. Marston
100 Build 3-Way IC Function Generator
One IC delivers sine, triangle and square waves.
by Robert Colman
TEST 45 Digital Multimeters Under $300
R-E's technical editor brings you up-to-date on what’s
INSTRUMENTS available in the $300-and-under category and what they
will do for you. by Robert F. Scoft DIGITAL MULTIMETERS UNDZF  $300?
50 Digital Instruments For Electronics There's a heap of them. Heres a wrapup
There's more than DVM's that have gone digital. R-E’s shﬁw;ng what's available and wiat they
service editor reports on “the rest.”” by Jack Darr LALCLE - - vee page 45
63 Equipment Report Hugo Gernsback (1884-1967) founder
H . i N i M. Harvey Gernsback
Two Hewlett-Packard triggered-sweep oscilloscopes. editor-in-chief and publisher
Larry Steckler, CET, edntorc
Robent F. Scott, W2PWG ET,
69 Service Clinic technical edntor
3 Arthur Klei , i i
TELEVISION R-C networks and different waveforms. by Jack Darr J,ck“[,,,ﬁ"gg'}' :ses;si%?tgd?gl:or
) h = ;
72 Reader Questions Le%::%‘ 'Fi(ijclitr::ril assoctate
R-E’s service editor solves reader problems. contributing high-fidelity editor
David Lachenbruch, contributing 2d tor
64 Step-By-Step Troubleshooting Charts e,arbar? Pchyartz, editgrial assistant
X . q incent P. Cicenia, cti ane ger
Waveform analysis and how to use it. by Stan Prentiss  garan Martin. production assistant =
Harriet 1. Matysko, circulation direcior
Arline R. Bailey, adve_rtising coorndinator
HILFI 26 Equipment Report Advertising Sales Offices, see paje 16
STERéO Technics model RS-676US Dolby cassette recorder. Cover photograph by Walter Herstati
c design by Louis G. Rub
61 The New FTC Audio Power Rules over design by Louis G. Rubsamen
How good are they? How big are the loopholes? You Radio-Electronics is indexed in /\p-
get the answers here. by Len Feldman plied Science & Technology index >7=—\",
and Readers Guide to Periodical z
— — — Literature. K e
Ak
4 Looking Ahead Radio-Electronics, Published monthly 1y Gerns-
GENERAL , . back Publications, Inc., 200 Park A: h
ELECTRONICS Tomorrow’s news today. by David Lachenbruch Ne: |Yourk|Cait;; r:f)oo:r;.c:hone’d 322-7;'{":30_5‘%‘;0;
. . . ond-class po i t York, N.Y. d
24 Appliance Clinic additisnal rr)m:s)il?r?;; t;’(?ilcesa. On?-vyeatr) stbscripggn
. . ate: U.S.A., U.S. i d Sam 8.75.
Automatic light switches. by Jack Darr lr;‘a(r;?—%mesricaln cou%?rsif;?sgg.sg? 0‘(h:rr" ggbnstries,
.75. Si ies 75¢c. ©® 1974 5
66 R-E's Replacement Transistor Directory ?ublicaiigr‘mg,e |$1?'e:u ﬁg.f?s rese$yell:.ergfi?1at:§
This month’s installment continues our coverage of inU.SA.
replac_ement tra_nsistors. Subscription Service: Mail all subscription orders,
compiled by Elizabeth and Robert F. Scott changes, correspondence and Postmasisr Notices
of undelivered copies (Form 357¢) to Radio-
R S g(l)ggtzronics Subscription Service, Boulder, Colo.
DEPARTMENTS . 116 Advertising Index 87 New Literature A smmped" se,gadd,%ssed envelope must ac-
company a mitt cri d rt-
108 Books 82 New Products workldor photzgraphse it ";gre‘:’rs rrelas:-n’; Idoersi?ed
should they be rejected. We disciakin a -
16 Letters 98 Next Month spg?sibility (orkthe Iosshor damaﬁ;e Dlh-i nnu:gri;;‘:s
6 New & Timely 119 Reader Service Card ELCHE ELNETL (7 LU TLEUDR L O LSET
possession or otherwise.
As a semce to readen, Radlo-Electromcs pubhshes ava:;a!a:ee :.::T:y :rd:..:o matic ' ng tlo ” rkm h‘ g and sclantific and
b var i ngG < i of materials
s any responsibility for the safe and proper functioning of reader-built pro':ech ‘based upon or wom';:am.:: ..Ip = & byrmaden‘ fn' ‘lfhl';l s oazinet
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Flat TV screen
e e e

The long quest for a thin-
panel electroluminescent TV
screen as a substitute for the
cathode ray tube may be
nearly over, according to sci-
entists at Japan’s Sharp Corp.
They claim to have overcome
the drawbacks in previous
devices—short life and low
brightness. Lab samples of
Sharp’s thin-film panels have
been operated for 10,000
hours *‘without any indication
of degradation’ and with
brightness of more than 60
foot-lamberts at the regular
60-fields-per-second TV scan-
ning rate. Contrast ratio was
given as better than 60 to 1.

Sharp's panel, said to be
about the thickness of a win-
dowpane, is a three-layer
sandwich (electroluminescent
layer between two insulating
layers) and is driven at a peak
voitage of 260 volts ac. The
experimental unit is 48 x 36
mm (about 1.9 x 1.4 in.), has
81 picture elements vertically,

108 horizontally, and is ad-
dressed by horizontal and ver-
tical grids. Sharp says pro-
duction is now feasible and
the initial applications prob-
ably will be for calcuator and
computer display, rather than
TV. The device currently is
monochrome (orange-yellow),
but Sharp is working on a
three-color version. Sharp
officials are so contident
they’re on the right track that
they predict the first no-tube
television set within “the next
few years.”

P e———— —— -
Digital watches
e —————

The electronic digital watch
soon will be the hottest new
product on the market, and
there are indications that
prices will decline as rapidly
as those of electronic calcu-
lators. Until very recently, LED
and liquid-crystal types were
selling at $250 and up. Dur-
ing the summer, new models
came out in the $200 range,
followed shortly by watches
as cheap as $120. Next step:
$85. Timex is now marketing

a liquid-crystal quartz wrist-
watch at that price. Not only
are the traditional watch man-
ufacturers in the race, but the
calculator manufacturers—
such as Bowmar, Casio and
Eiko—are joining in, and be-
fore long the makers of IC’s
are expected to enter the
market with their own brand
watches, just as they did in
the calculator field.
Calculators, meanwhile, are
glutting the market. With an
oversupply, the calculator in-
dustry underwent a severe
recession last summer and
was counting on the student
and Christmas markets to
help pull them out. Despite
inflation, prices continued to
drift downwards, with under-
$20 units no longer unusual
and an occasional bargain
showing up at less than $15.

[ e e |
Audio price probe

Is there illegal price-fixing
in the audio components busi-
ness? Spurred by complaints
from dealers, the Federal
Trade Commission has
launched a nationwide inves-
tigation to determine whether
brand-name manufacturers
and importers are withholding
merchandise illegally from
dealers who sell below speci-
fied minimum prices. The
FTC revealed no details of its
inquiry, but it’'s believed to
cover not only the traditional
audio retailers but mail-order
houses which advertise in
audio publications and vari-
ous other discount opera-
tions, such as those in large
cities which quote discount
prices by telephone.

Solid-state sweeps TV
By e =]

It probably won't come as
any surprise that solid-state
circuitry is finally overtaking
the television industry. In the
first half of 1974, nearly 63%
of all color sets produced or
imported into the United
States were solid-state mod-
els, as compared to only
36.5% in the first half of 1973.
In the 1974 period, more than

83% of all consoles and
54.5% of all portables and
table models were solid-state,
but solid-state construction
accounted for only a little
more than 30% of mono-
chrome sets.

Portables and table models
continued to increase their
share of the color TV market,
representing 71% of all sets
in the 1974 period, up from
66% in the first half of 1973.
The fastest growing picture
tube sizes were the new 13-,
15- and 17-inch categories,
at the expense of the 12-inch-
and-under and the 25-inch
sizes. Remote control may be
coming into its own, account-
ing for a record 8.2% of
color sets in January-June
1974, up from 4.6% in the
same 1973 period.

In black-and-white, the 11-
and 12-inch sizes represented
more than one half of the to-
tal supply for the first time (it
was less than 40% one year
earlier), and the monochrome
console finally has virtually
disappeared, dropping to only
2% of the total.

P — = — o]
Tighter UHF rules?
e ————————]

After 22 vyears of UHF
broadcasting, there is a strong
feeling among engineers on
the FCC staff that new mea-
sures are necessary to bring
a greater level of equality be-
tween UHF and VHF televi-
sion stations. These could
take the form of new regula-
tions aimed at better per-
formance of UHF transmitters
or receivers or both. Recent
FCC tests of receivers indi-
cate that the performance
level of UHF tuners has im-
proved little, if at all, in two
decades. The Public Broad-
casting System is beginning
a series of tests of both trans-
mitters and receivers which
could result in recommenda-
tions to the FCC for further
action to mandate UHF-VHF
parity. The all-channel law
already resulted in bringing
the UHF receiver population
close to 100% of TV house-
holds. The more recent tuner-
parity rules make UHF as
simple to tune as VHF in cur-

rent-model receivers—if the
viewer can locate the UHF
signals at all.

Some sentiment is discern-
abie at the FCC for an amend-
ment to the all-channel law
to give the Commission the
authority to establish UHF
tuner performance standards.
The FCC currently has the
power to fix noise levels only
—and it's felt that congres-
sional action would be re-
quired to give it greater
authority over other perform-
ance factors. So far there's
no groundswell for further ac-
tion on UHF, but it could
build up in the coming
months.

$31.6 billion for electronics

The U.S. electronics indus-
try brought in $31.6 billion in
factory sales last year, ac-
cording to EIA. The biggest
segment was the communica-
tions and industrial market,
which accounted for $12.9
billion, followed by govern-
ment electronics (military,
space, etc.) at $10.8 billion.
The consumer market ac-
counted for sales of $6.9 bil-
lion, while replacement parts
represented $920 million in
sales. All segments of the
market registered increases
in 1973, and total electronics
business was up 7.4% from
$29.5 billion in 1973.

The other matrix

Although most of the public-
ity in the four-channel record
race has gone to the discrete
CD-4 (Quadradisc) and SQ
matrix systems, another ma-
trix system is now making a
major bid. This is the QS sys-
tem, being pushed by Sansui.

Sansui's catchword is Vario-
Matrix, which describes a new
four-chip decoder circuit that
has a three-position switch—
for decoding QS discs, SQ
discs and synthesizing four-
channel from regular stereo
records.

by DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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ALL PARTS .
INCLUDED (nus: i)

except tubes and transistors

ONE YEAR GUARANTEE

TUNER SERVIGE CORPORATIONT

PROVIDES YCU WITH A
COMPLETE SERVICE FOR
ALL YOUR TELEVISION
TUNER REQUIREMENTS.

REPAIR

VHF Or UHF Any Type $9.95.
UHF/VHF Combo $15.00.

In this price all parts are included.
Tubes, transistors, diodes, and nuvistors
are charged extra.

Fast efficient service at our conve-
niently located service centers. This price
does not cover mutilated tuners.

All tuners are cleaned ultrasonically,
repaired, realigned and air tested.

Universal Replacement (In Canada $14 35)

This price buys you a complete -ew
tuner built specifically by SARKES TAR-
Z1AN INC. for this purpose.

All shafts have a maximum lengtr of
10’ which can be cut to 1%2".

Specify heater type parallel and se-ies

b

450mA or 600mA.

Customized tuners are available =t a
cost of only $15.95. (In Canada $17.95/81¢ 35)

Send in your original tuner for eom-
parison purposes to:

TUNER SERVICE CORPORATION

Backed by he largest tuner manufacturer in the U.S.—SARKES TARZIAN, Inc.

HEADQUARTERS .BLOOMINGTON, INDIANA 4701,

........ 537 South Walnut St. ......................... Tel: 31 334-0411

ARIZONA ........ TUCSON, ARIZONA 85713, ..............uuns 1528 S. 6th St. (P.O. Box 4534) ................. Tel: 5(&-791-9243
CALIFORNIA ..... BURLINGAME, CALIFORNIA 94010,.......... 1324 Marsten ROAd .. .....ovvevrerenieanianann. Tel: 41-347-5728
CALIFORNIA . fMODESTO CALIFORNIA 95351, ............. 123 PROENIX AVE. -« .vveeine et e e Tel 2x-521-8051
CALIFORNIA .. ’N’O‘Q\ H HO OD, CALIF. 91691, ........ 10654 Magnolia BIVG. ...........c..ccoooeennn. Tel: 21.769-2720
FLORIDA ... ... TAMPA,ELORIDA 33606, ... o yoress. : 474253-0324
GEORGI ..ATLANTA, GEORGIA 30310, ............ L....938 Gordon St,, 0.758-2232
ILLINOIS/ . ....... CHAMPA| NOIS 61820, .. ..... ... ....405 East Univ ™ T R S8 : B1.~356-6400
ILLINOIS . ....... CHIC INOIS 606 737 WLI55th Sf........ }7#4/¥3-5556-7
ILLINOIS/......... SKOKIE{/ILLINOIS 60076, D e s ST 510 W| Browh.St. ... 1:-675-0230
{NDIAN \. ....... INDIAN LLS, IND 46204, i PP 4o 112 Wegt.St-Ctaur sx ,,,,,,,,,, § 11 -632-3493
'ND|WﬁA MOND, INDI Rl apwsans P nd Ave. . X @\l WL...... : 214-845-2676
T \W VILLE, KENTUCKY 40208, ............. 2920 Taylor Blvd f y : 500-634-3334
LOUISIANA . S OUISIA,NA 71108, ... + 4. .3025 Highfand Avg. .4 0 ST : 311:-861-7745
MARYLAND ...... B tgi .21215, ...... ‘ .............. 5505 Relsterstown : 3 -358-1186
MISSOURI ....... ST. < 132 z ..................... 10530 Page Ave. : 314..429-0633
NEVADA ......... LAS NEv 9102, '+1412 Weste A_vg. : 710-384-4235
NEW JERSEY ... .JERSEY c , NEW RSEY 07 0755 sz.av E ...547.49 Tonndle Ave. 207 -792-3730
NEW JERSEY ....TRENTON, JERSEY 08638, ............. &1 N.Olden/Ave. . /... b N : 6(4-393-0999
OHIO ............ NATI, OHIO 45216, .. ............. L. 7850 Ve St bk : 571.821-5080
OHIO ............ i, OHIO o, ®..0..........}... 4597 P % : 275-741-2314
OREGON......... GON 97 10,_..L:.— ..1732 N.W. 25th Ave. : 5003-222-9059
TENNESSEE NESSEE 37743, .. .1215 Snapps Ferr; N : 675-639-8451
TENNMNESSEE ..... MEMPHIS, T SEE 38111, 3158 Banquve. .................. : 98 -458-2355
TEXAS ........... DALLAS, TEX '75218, ....... ...11540 Garland Rd. ..................... 5./} .Tel: 214327-8413
VIRGINIA ........NORFOLK, VIRGINIA 23513, ................. 3296 Saptos Street .................... \\g& 804-£55 2518-9955
CANADA ..... ... TUNER SERVICE CO.. QUEBEC ... .. .... Write héadquarters oftice for address.
CANADA ...... .. TUNER SERVICE CO.. ALBERTA . . .. .. . Write headquarters office for address.

Franchises available-Contact headquarters for information.

Circle 3 on reader service card
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new & timely

| Active Citizens Bander is named

“Handicapped American of Year”

H. Keith Russell, Silver Spring, MD, a
member of the Montgomery County
REACT No. 2348, has been named Han-
dicapped American of the Year by the
President’s Committee on Employment
of the Handicapped, and was awarded
the President’'s Trophy, the nation’s
highest honor to its handicapped citi-
zens. (REACT-—Radio Emergency Asso-
ciated Radio Teams—is an organization
of Citizens Band groups who keep a
24-hour watch on CB channel 9, give
help to motorists in difficulties and as-
sist in emergencies and catastrophes.)

Mr. Russell, who moves about with
crutches and long leg braces, works
continuously for handicapped people—
especially in the area of removal of
architectural barriers— in addition to
his REACT volunteer work. In Mont-

gomery County he was instrumental in
helping the passage of special parking
privileges for the handicapped, ramping
of shopping centers, curb-ramping ordi-

H. Keith Russell

nances, and the removal of discrimina-
tory employment practices.

He is also active in local and national
organizations concerned with the re-
moval of such architectural barriers as
stairs, narrow doorways, etc., which pre-
vent 10% of the population from moving
about freely.

Mr. Russell is chief of the Armed
Forces Institute of Pathology Histopath
Laboratory of Walter Reed Hospital and
has an additional part-time occupation
as a musician. He also builds musical
instruments and installs automobile
hand-controls for a large manufacturer.
In addition, he often travels to speak to
medical groups about the correct use of
medical aids for severely handicapped
patients.

Duval Payne and David Robinson
win latest Gernsback Award
Duval W. Payne, a home-study student

of the National Technical Schools, Los
Angeles, is the most recent winner of
the 1974 Hugo Gernsback Scholarship
Award, a check for $125 given annually
to a student in each of eight leading

Duval W. Payne

electronics home-study schools. The
Award is in memory of the late Hugo
Gernsback, who devoted much of his
energy to encouraging young men in
the study of electronics.

David B. Robinson

A second prize—an RCA WV-529-A
“Service Special” VOM—contributed by
RCA for the runner-up in each of the
1974 Award contests, goes to NTS stu-
dent David B. Robinson.

Mr. Payne, who lives in Pittsburgh,
writes: “| am employed at present as
foreman of Building Equipment Mainte-
nance for the U.S. Postal Service, which
has become so highly automated that
they have need for technicians.... The
things | have learned are a tremendous
asset on my present job, and | also
intend doing part-time TV repair.”

Mr. Robinson is an auto mechanic,

shop foreman for Daniels Chevrolet in
Colorado Springs, CO. He says: “The
knowledge gained (in my current Elec-
tronics course with NTS) has been of
extreme importance in the presently ex-
panding use of electronics in cars. [n
coming years, | think courses like this
should be included in expanded Auto
Mechanics courses.”

Radio waves may affect
human health

Radio waves may affect the nervous
system and behavior, and normal devel-
opment and growth processes “at lower
levels than anticipated in the past,” the
government Office of Telecommunica-
tions Policy stated in a report to Con-
gress. The Office warns, however, that
the tentative findings are based on a
small number of experiments on a lim-
ited number of subjects, and that ‘“cas-
ual relationships between the electro-
magnetic fields and observations are not
yet clearly established.”

High concentrations of radio frequency
radiation is known to cause adverse
biological effects by generating heat in
the tissues. The thermal effects are
fairly well understood, and it has been
fairly well established that power densi-
ties of less than 10 mW per cm2 are
harmless to human beings, as far as
their heating effects are concerned.

Less is known of other effects of rf
radiation, though they have been sus-
pected to exist for some time, especially
with microwaves. In the 1940’s, while he
was manufacturing microwave diathermy
equipment, Lee de Forest suggested a
study of ‘“the non-thermal effects of
higher radio frequencies.”” Some effects
of radio waves are rather sharply tuned:
ants align their antennas parallel to an
electromagnetic field at 9 MHz; emis-
sions at 29-MHz have been used to kill
bugs in bread, and radiations at 388-
MHz have killed monkeys. On the other
hand radiation at 21-MHz increases the
germination of gladiolus bulbs. These
are obviously non-thermal phenomena;
effects due to heat would cover wide
frequency bands.

Emergency audio transmitter
is help for seizure victims

A device for persons who may be
liable to heart attacks, epileptic seizure
or diabetic coma is now being marketed
by a Denver firm.

Called the Emergency Medical in-
structor, it is a small case that contains
a taped message pre-recorded by the
patient’s own physician, telling what is

(continued on page 12)
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Avoid serious trouble in color TV sets

by using the right replacement capacitor!

<

This capacitoris GREAT for
90% of your film capacitor
it's NOT
designed for certain

replacements. But . . .

~ critical applications.

The next time you replace a dipped tubular in one
of the newer color TV sets, don’t automatically
assume you're replacing an ordinary every-day
film or paper capacitor. If it happens to be a deflec-
tion capacitor used for commutating or S-shaping,
you need a polypropylene or polycarbonate film
replacement with (1) high a-c current-carrying ca-
pability; (2) close capacitance tolerance; (3) good
capacitance stability. The standard replacement

These capacitors
are a MUST for critical
commutating and S-shapirg
applications.

capacitors used in the industry, even our superior
Type PS dipped tubulars, just won’t do the job . . .
and they could cause serious trouble after the set
is put back into operation.

Play it safe . . . dipped tubulars may lock alike
on the surface, but there can be a big differznce in
the film dielectric. Keep a supply of Spragus Type
PP and PM capacitors on hand for those critical
situations where ordinary replacements wen't work.

SPRAGUE 7112?;5 rorvearsonate i CAPACITORS

JF@WDC  Cap.Tol. D.xL. Cat. No.
175 @ 100 +5% 900 x 1000 PMI-ML.75
15 @150 +5% 800x 937 PM15-M1.5
01 @400 +5% 400% 750 PPA-S10
015 @ 400 +5% 450 750 PPASIS
033 @ 400 25% 500x 750 PP4-533S
06 @400 +5% 800 x 1.250 PP4-360S
081 @ 400 2% 500 x 1300 PP4-S81S
2 @ 400 359 700 x 1700 PP4-P20
0018 @ 600 +5% 400 750 PP6-D18S
0022 @ 600 - +5% 400x 750 PP6.D22S

For cross-reference information on close-tolerance polypropylene and
polycarbonate film capacitors, showing original part numbers with
correct Sprague replacements, ask your Sprague distributor for Cross-
Reference Guide C-873, or write to: Sprague Products Company,
81 Marshall Street, North Adams, Mass. 01247.

THE BROAD-LINE PRODUCER OF ELECTRONIC PARTS

4F@WDC  Cap. Tol. D.xL. Cat. No.
0039 @ 600 +5% 400 % 800 PI’6-D39S
01 @600 5% 500 x 1.250 PI’6-S10S
066 @ 600 5% 800 x 1250 PI’6-S66S
075 @ 600 5% 750 x 1.250 PI’S-$758
022 @800 +3% 600 x 1.300 PI'8-5225
047 @ 800 5% 700 x 1250 PI8-S47S
051 (@ 800 5% '800 x 1.250 PI’8-S51S
0018 @ 1600 +5% 500x 1.300 PI'16-D18
002 @ 1600 +59% 500 x 1.300 PI'16-D20
10033 @ 1600 5% 550 x 1,300 PI'16-033
0039 @ 1600 5% 600 x 1.300 P16-D39

Circle 4 on reader service card
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Almost half of the successful TV servicemen have
home study training and among them, it’s NRI 2 to
1. It’'s a fact! Among men actually making their living repairing
TV and audio equipment, more have taken training from NRI
than any other home study school. More than twice as many!

www americanradiohistorv. com
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Not only that, but a national
survey: performed by an
independent research
organization, showed that the
pros named NRI most often as
a recommended school and as
the first choice by far among
those who had taken home
study courses from any school.
Why? Perhaps NRI's 60-year
record with over a million
students...the solid training
and value built into every NRI
course...and the designed-for-
learning equipment originated
by NRI provide the answer.
But send for your free NRI
catalog and decide for yourself.

Two Famous Educators...
NRI and McGraw-Hill.

NRI is a part of McGraw-Hill,
world’s largest publishers of
educational matenal.
Together, they give you the
kind of training that’s geared
for success.. practical know-
how aimed at giving you a real
shot at a better job or a
business of your own. You
learn at home at your
convenience, with “bite-size”
lessons that ease learning and
speed comprehension. Kits
designed to give you practical
bench experience also become
first-class professional
instruments you’ll use in your
work.

*Summary of survey results upon request.

25’’ Diagonal Color TV...
Professional Instruments

As a part of NRI's Master
Course in TV/Audio servicing,
vou build a big-screen solid
state color TV with every
modern feature for
great reception and
performance. As you
build it, you perform
stage-by-stage
experiments designed
to give you actual
bench experience
while demonstrating
the interaction of
various stages of the
circuitry. And your
TV comes complete
with console cabinet,
an optional extra
with other schools.
Likewise, NRT's
instruments are a cut above
the average, including a 32
digit precision digital
multimeter, triggered sweep 5
oscilloscope, and integrated
circuit TV pattern generator.
They’re top professional
quality, designed to give

you years of reliable service.
You can pay up to $800 more
for a similar course and not get
a nickel’s worth extra In
training and equipment.

I*n
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NRI SCHOOLS

Widest Choice of
Courses and Careers.

NRI doesn'’t stop with just one
course in TV/Audio servicing.
You can pick from five
different courses (including an
advanced color course for
practicing technicians) so 3 ou
can fit your training to your
needs and your budget. Cr
you can go into Computer
Technology, learning on a real,
digital computer you build
yourself. Communicatior s
with famous Johnson
transceiver. Aircraft or Marine
Electronics. Mobile radio.

and more.

Free Catalog...
No Salesman Will Call.

Send the postage-paid card
for our free color catalog
showing details on all NR
electronics courses. Lesson
plans, equipment, and career
opportunities are fully
described. Check card fc
information on G.I. benelits.
No obligation, no salesman
will call. Mail today and = ee
for yourself why the pros
select NRI two to one!

If card 1s missing, write to:

H McGraw-Hill Continuing Education Certer
3939 Wisconsin Avenue,
I . Washington, D.C. 20016

v.61L H3IGW3IAON
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happening, the identity of the victim,
and giving necessary instructions for
emergency action. If the wearer falls to
the ground, the device starts and con-
tinues to repeat the 4-minute message
loud enough to attract attention, for up
to two hours.

The manufacturer, National Identifica-
tion Co., believes the equipment will
save lives, since in the past some such
cases have been mistaken for ordinary
drunkenness and correct treatment de-
layed until too late.

Microneurosurgery is aided
by compact color TV

Microneurosurgery—operation under
a microscope—has been hampered by
the fact that no more than two persons
can watch the operation. Using ex-
tremely small surgical instruments, one
surgeon operates looking through a bin-
ocular microscope while the other
viewer uses the second lens of the
binocular. This not only limits the pos-
sibility of training other surgeons, but
places the surgeon in an isolated posi-
tion, as the operating room staff are
unable to observe the operation and
therefore cannot intelligently anticipate
the surgeon’s needs.

With the help of a new compact color
TV camera, devised by Motorola, New
York's Mount Sinai hospital has over-
come these difficulties. Since the size
of the new camera permits connecting
it directly to the microscope, the opera-
tion can be telecast to TV sets in the

operating room exactly as the surgeon
sees it. The operation can also be re-
corded on videotape as an aid in train-
ing future surgeons for the same opera-
tion.

Auto license plate
to go electronic?

An electronic license plate proposed
by Dr. Fred Sterzer, director of the RCA
Microwave Technology Center in Prince-
ton, NJ, may make that now little-
regarded part of the car an important
factor in highway safety, vehicle sched-
uling and control, theft protection, and
traffic control.

The device is described as ‘‘a printed-
circuit antenna covered by a visual dis-
play of the license number, a frequency
doubler, a modulator and an rf detec-
tor.” It would receive signals on an as-
signed frequency and retransmit them
on double that frequency. An integrated
circuit encoder would enable the license
plate to transmit a signal that would
identify the vehice carrying it. Costing
only a few dollars to make in quantity,
the electronic license plate could:

1. Respond with a vehicle’s identify-
ing code when interrogated electronic-
ally. (Electronic interrogators (trans-
ponders) placed along streets and
highways, and connected into a data-
processing network could schedule or
dispatch ambulances, police cars, trucks
or busses more efficiently. Trucking
firms could reduce the risk of highjack-
ing by monitoring the progress of trucks

P

carrying valuable cargo. Interrogators
could search for cars reported stolen,
or report those whose owners were
ignoring summonses for traffic viola-
tions.)

2. Receive and transmit messages to
and from a vehicle. (The driver of a dis-
abled car could transmit a coded call
for assistance to fixed roadside receivers
or to highway patrol cars, and could
receive safety messages—or special
calls from police vehicles, addressed
directly to him.)

* a

3. Serve as a transponder for a col-
lision-avoidance radar. (The electronic
license plate meets all the requirements
for a second-harmonic reflector, as used
in the second-harmonic highway col-
lision avoidance radar demonstrated by

RCA in 1972. Such radars avoid the
clutter and confusion faced by ordinary
radars, since they see only the signal
transmitted—at twice the frequency—
from the electronic license plate instead
of the reflection of the direct transmitted
signal, which can be bounced off road-
side objects, cars approaching in the
opposite lane, etc.)

While the adoption of such a radar
system would—like the present adoption
of safety seat belts—require legislation
or mass manufacturer cooperation, Dr.
Sterzer believes that such action would
be well-advised. ‘One person is injured
every six seconds and one is Killed
every ten minutes in the United States,”
he says. “Increased control over motor
vehicles would be a cheap price to pay
for reducing this slaughter.”

Television inventor Zworykin
is unhappy with today’s TV

Viadimir K. Zworykin, celebrating his
85th birthday, stated that to him the best
control on the TV set is now the *“off”
switch. In language reminiscent of de
Forest's “What have you done to my
child?” speech, he said: “When TV

L=

COMPACT COLOR TV CAMERA, SHOWN IN PLASTIC AT EXTREME LEFT, televises in color
what the operating neurosurgeon sees through his microscope lens.

RADIO-ELECTRONICS

(continued on page 14)
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MARK TEN B, \

THE GAS SAVING, PLUG SAVING

TUNE-UP SAVING, ELECTRONIC
IGNITION FROM DELTA.

NOW AS LOW AS $49.95.

Years of testing
end use by race
car drivers in all
categories have
proven Delta’s
Mark Ten B the
most advanced
ignition system
¢n the market today.

Prove it to yourself. Give you car vrocoom!
With a Mark Ten B Capacitive Discharge Igni-
t on System under the hood of your car great
things will happen...like reducing costly
tane-ups by as much as 75%. Further, ycu get
tetter all-weather starts, quicker acceleration
end bett2r mileage.

Many operational problems caused by
€emission control devices, poor manifold ng or
improper fuel mixtures disappear. Delta’s
Mark Ten B even improves the performance
cf brand-new factory installed elect-onic
ignitions (Chrysler and Ford). Factory systems
merely eliminate points and condense-, but
the Delta Mark Ten B combines the advan-
tages of capacitive discharge with solid state

] Please send me free literature.
Enclosed is $
bled @$6495ppd. .
dard Mark Ten assembled, @ $49.95 ppd.

(] Ship ppd. [ ] Ship C.0.D. Piease send:
Mark Ten B Kit @ $49.95 ppd. (12 volt negative ground only)
6 Volt: Neg. Ground Only
. Neg. Ground . Standard Mark Ten Deiltakit* @ $34.95 ppd.

electronigsjco

give rea pir-

formnancelaf d
increas

it-vourselfey ?
Build your p#n
Mark Ten B. .|

available in low-tdst

kit form. Or, if you pefer,

get the complete ready-to-irgtg !

unit. Either way, you can instalf it

yourself in minutes with no rew ring, gvén
over Chrysler and Ford systems.

Mail the coupon today and disccver hawiio
enjoy happy motoring with Delta’s Mark [T&n
B. The do-it-yourselfer's dream that r3ajly
pays off.

|
DELTA PRODUCTS, ING

P.O. Box 1147. Dept. RE  Grand Junctior. Colo. 81
303-242-9000

. Pos Ground

(12 Volt Positive or Negative Ground Only)

Car Year Make

Name - 2020 =
Address

City/State

Circle 5 on reader service card

Mark Ten E z5sem-
Stan-
12 Volt Soecify
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This IC150 . . . is the finest and most
versatile control unit | have ever used.
For the first time | can hook all my
equipment together at once. | find
many semi-pro operations possible
with it that | have never been able to
pull off. including a first-class equal-
ization of old tapes via the smooth and
distortionless tone controls. | have
rescued some of my earliest broad-
cast tapes by this means, recopying
them to sound better than they ever
did before.

--Ed Canby, AUDIO

ti I
n ew E I me y()”[f”“yd f['()]” page 12)

broadcasting began to develop, | hoped
that it would be used for educational
purposes, especially so that different
cultures could learn to understand each
other. Instead, most of the time when
| turn on the TVv—bang, bang, bang!”

The Russian-born inventor, working
for Westinghouse in 1923, demonstrated
a crude television camera and receiver.
When the head of his department saw it,
Zworykin revealed, he said: “Put that
guy to work on something more useful!”
Later, Zworykin took his neglected de-
vice to RCA, where Sarnoff saw its
possibilities and supported it to the
ultimate commercial success.

CETA of Poughkeepsie area
elects its 1974-75 officers

Ron Palluth, CET, of Poughkeepsie,
NY, was re-elected president of the
Consumer Electronics Technicians As-
sociation (CETA), at a meeting held at
the Kitchen Restaurant, Hyde Park, NY,
last June. Vice president is Ken Parese,
CET, of Wappingers Falls, also re-elec-
ted. Treasurer is Tom McNamara, Salt

ing secretary,
Kingston.

Dick Jones, also of

Lessons from satellite
teach teachers to teach

The first instructional television pro-
gram to be broadcast by a sateilite has
been originated by the University of
Kentucky at Lexington. One program is
designed to show teachers how to
teach children about adult careers, an-
other includes lessons on conducting
remedial instruction. The first programs
were carried by land line from Lexing-
ton, KY, to Rosman, NC, and transmitted
from there to Applied Technology
Satellite 6, for re-transmission to wait-
ing teachers from Huntsville, AL, to
Fredonia, NY.

A New York Times reporter, covering
15 schools in the Applachian area, re-
ports that signals from AT-6 came
through strong and clear.

Other educational and medical pro-
grams were planned for later in the
year, and it is anticipated that next year
the satellite may be shifted farther east

Among the things you can do with an 1C150: Point; recording secretary Dan Ells-|to transmit educational programs for
worth, CET, Kingston, and correspond-| 5000 villages in India. R-E
Produce your own taped programs! Record
from any of seven inputs: 2 phono, 2 tape,
1t 2 auxiliary (t layer, ¢ tt . .
deCL:(negrl’Jitar l:.:;liclrg{)rfoi%e e[zc;l r casselte Radio-Electronics is published by Gerns-| —_
' ‘ SR back Publications, Inc. 200 Park Ave. S. S I
Clean up record lerat_Ch, tape hiss and New York, N.Y. 10003 (212) 777-6400 MOVING. | l
'I[urnltable rumble W|"[[h f|ll'[ers which scarce- President. M. Harvey Gernsback | |
y altér program maternal. Secretary: Bertina Baer Don't miss a } I
Improve frequency response with bass single co of
and treble controls for each channel. Ra%io E:)zc | ]
Enhance stereo image with the 1C150's ADVERTISING SALES tronics. Give : {
exclusive panorama control. EAST : | ATTACH [
. i us:
Record two copies of a program at once, S?&}ﬁ%:@?{;ﬁ:ﬁ:gaswm Sales Mgr. | LABEL 1
and monitor source and tape for each. Or, - |
or each. - 200 Park Ave. South A : |
record on one tape deck while listening New York. N.Y. 10003 Six weeks' no- l HERE |
to a second tape. (212) 777°6400 tice ' |
Recreate original placement of soloists, i |
small groups and actors, regardless of R
speaker position. MIDWEST /Texas/Arkansas /Okla. Your old ad : {
Ralph Bergen dress and zip I |
The IC150 performs all these func- The Ralph Bergen Co. code
tions and more with lower distortion and ((3;:?119 N. Clelelnterglelf;\é/e. : :
noise than any other preamplifier. This icago, lll. i
combination of clean sound and versatility (312) 792-3646 Your new ad- | |
cannot be bought anywhere else for less dress and zip : :
than $600. But you can buy it for only $349 . code e e e
at your Crown dealer. See him today to gaAng;gngggsnMwma'" States
1) make your own comparison. J.E. Publishers Representative Co., _ !
O 8560 Sunset Blvd., name (please print)
g For independent fab test reports on the IC150, E:uiteil\GOLi Calif. 90069 o B o
ite CROWN, Box 1000, Elkhart, Indiana, 46514, os Angeies, Lalit. ddress
E write et (213) 659-3810 addr
2 Sales Mart Building city state zip code
iy 1485 Bayshore BIVC,’" Box 140 Mail to: Radio-Electronics
= . rown San Francisco, Calif. 94124 SUBSCRIPTION DEPT., BOULDER, COLO.
2 — (415) 467-0125 80302
- MADE ONLY IN AMERICA
14 Circle 6 on reader service card
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No other

10 MHz
oscilloscope
gives you all

this for $475

The TELEQUIPMENT D61
isalow priced 10 MHz dual
trace oscilloscope with sweep
rates up to 100 ns/duw. It is ideally
suited for students, technicians,
and hobbyists

Operating Ease. Front
panel controls are engineered
for instant recognition. Line or
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frame displays are selected
automatically in the TV trigger
position. And. choppea or
alternate modes are deter-
mined automatically to
optimize display clarity.

Bright, stable viewing.
Stabie waveforms, displayed on
an 8 x 10cm crt, are easy to
view, even under unfavorable
ambient light canditions. Two
identical input channels sim-
plify generation of X-Y displays.
This 1s particularly useful in
analysis of vector patterns.

Application versatility.
Because of its X-Y capability,
the D61 simplifies alignment
and troubleshooting of color
television sets. Its performance
equals or exceeds the reguire-
ments for servicing audio
equipment, pocket calculators,
public safety control, alarm,
and communications systems,
microwave ovens, digital clocks,
and similar consumer elec-
tronic products.

Compact, portable. Fully
transistorized. and weighing
only 15 pounds, the D61 occu-
pies only 6.3 inches of bench
width. It's easy to transport and
use in confined working areas.

Tektronix reliability.
TELEQUIPMENT products
carry the well-known Tektronix
warranty and are marketed
and supported by the
Tektronix organization.

Automatic triggering.
TV Frame
and line triggering.

Dual-trace, XY
and vector modes.

Send me the D61 Spec Sheet and Telegu oment .

catalog.
[] Have your field engineer call to arrange
demonstration.

Tektronix Inc, PO Box 500 Beaverton, Oregor 97 )05

. Name

L Title Telephone No.

. Company

. Address

TEKTRONIX

commtted to

technical excellence

Circle 16 on reader service card for deissntration
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MORE NEW TECHNOLOGY—
PLEASE!

| would like to say that your magazine
excells above the other publications
when it comes to quality construction
projects such as the character gener-
ator of the September 1973 issue. I'm
sure you have received many letters
appreciating this. | did send for the
booklet also which | feel was well worth
the cost. | have not as yet built the
project, but plan to in the near future.
| would like to see more projects of this
caliber. | would especially be interested
myself in monitor-receiver projects.

| like the idea of your magazine pre-
senting new technology to its readers.
Computers are now a part of our lives
and with the number of calculators now
on the market, we service technicians
need all the updating we can get. No
schooling is available of decent quality
to aid technicians to service such
equipment, so most people are forced
to pay large service fees for manufac-
turer-oriented service personnel.

The quality of technicians in general
is below what it should be overall. The

CET licensing program will help tre-
mendously. Shop owners should en-
courage the study and acquisition of
CET certificates to their technicians.
Right now, many shop owners either
don’t seem to know or don't care if a
technician even possesses such a
certificate.

Thank you again for the opportunity
to “sound off.”
GERALD F. CLEMENT JR.
Canoga Park, Calif.

City of New York
Dept. of Consumer Affairs
80 Lafayette Street
New York, NY 10013
Elinor Guggenheimer,
Commissioner

Dear Mrs. Guggenheimer:

Re: Chapter 32 title b Art. 44 Admin
code.

Thank you for sending us a copy of
the New York City Rules and Regula-
tions relating to TV, Radio & Audio
Equipment repairs. The following are
the observations | have:

1. Estimates have always been and

are now a most difficult problem for
technicians. Often, diagnosing a prob-
lem from the symptoms displayed can
lead even the best practicing techni-
cians to believe a certain part is at fault
when, in the end, it turns out something
completely different is causing it. By
requiring an estimate as outlined in
the law, the technician and dealer are
asked to be very accurate or face a
loss or try to amend the estimate later.

| realize this is a most difficult area
you have to deal with in the regulations,
but it is one where after some experi-
ence, your department may want to
modify the rules. This may benefit the
dealers by relaxing the procedures
while benefitting the set owner by al-
lowing the dealer-tech to give more ac-
curate estimates without over-protecting
himself.

NESDA (National Electronic Service
Dealers Association) is very interested
in your experience in this regard and
would be most happy to have your opin-
ions on it, later, for our use in helping
other areas solve problems in their
legislation.

(continued on page 22)

The FM-2400CH provides an
accurate frequency standard for
testing and adjustment of mobile
transmitters and receivers at pre-
determined frequencies.

40 MHz.

to +104°F.

MHz crystals available).

 F
11

CimoBiE

The FM-2400CH with its extended range
covers 25 to 1000 MHz. The frequencies L
can be those of the radio frequency channels
of operation and/or the intermediate fre-
guencies of the receiver between 5 MHz and

Frequency Stability: = .0005% from + 50°

Frequency stability with built-in thermometer
and temperature corrected charts: + .00025%
from +25° to +125° (.000125% special 450

INTERNATIONAL

quency

ef FM-2400CH

\;M}*}‘%
¢ e Tests Predetermined Frequencies 25 to 1000 MHz
e e Extended Range Covers 950 MHz Band
i e Pin Diode Attenuator for Full Range Coverage
as Signal Generator
e e Measures FM Deviation

v -

Self-contained in small portable case. Complete

solid state circuitry. Rechargeable batteries. e i c ”
WRITE FOR CATALOG! %

\

FM-2400CH
(meter only)..........._. $595.00
RF crystals (with temper-
ature correction) ......
RF crystals (less temper-
ature correction) ...... 18.00 ea.
IF crystals................. catalog price

24.00 ea.

INTERNATIONAL
vy~

CRYSTAL MFG. CO,, INC,
10 NO LEE ® OKLA CITY OKLA. 73102 |

Circle 8 on reader service card
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CHANNEL MASTER PUI
GREAT RECEPTION
TO THE TEST!

VHF HI-BAND

GAIN REFERRED TD TUNED DIPDLE — DECIBELS

N W & N 0

L o =

& W N

VHF LO-BAND FM

2 34
CHANNEL

5 6

With the Ultra Hi Crossfire--engineered with
the performance that's made the Crossfire
Series the world’s most powerful and pop-
ular antenna---plus a retuned UHF section
that delivers constant high gain across the
band.

When tested against all other antennas of
comparable size and element count, the
Ultra Hi Crossfire proves its high standing
by outperforming all others---in all critical
gain areas! No other antenna in its category
can approach the Ultra Hi Crossfire’s com-
bined UHF and VHF performance.

7 8 210111213
CHANNEL

UHF

14 25 35 45 60 70
CHANNEL

Ruggedly engineered with extra heavy duty
elements and tough construction, the Ulira
Hi Crossfire has the guts to stand the test
of the worst wind and weathering con
ditions possible.

Your Channel Master Distributor has actue
results---see for yourself how the Ultra
Crossfire stands the test of great receptio™
--and comes out on top of its class!

Channel Master Ultra-Hi Crossfire

Circle 9 on reader service card
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Bell & Howell Schools introduces three
fascinating learn-at-home programs featuring

some of the finest equipment available as your
“teachers.” Choose the program you prefer—

then mail card for free details today!

Experience is the best teacher, without a doubt.
And when it comes to learning electronics, we feel it's
hands-on experience with state-of-the-art equipment
that counts the most. That's why with Bell & Howell
Schools’learn-at-home programs you work with some of
the most up-to-date equipment. Equipment that's being
used today—and will be used tomorrow. So the skills and
knowledge you acquire will be useful for years to come.

Of course, with all our learn-at-home programs
you'll have plenty of lab manuals and basic principles to
work with. And you'll also get exciting “teachers” to help

make electronics come alive . ..

Lab Starter Kit gives you hands-on experience
with the very first lesson.

We get you started with the basics'in an exciting
way! At the very beginning you get a fully-assembled
volt-ohm meter as well as design panels, modular
connectors, experimental parts and battery. So you don't
just read about electronics principles, you actually see
them at work!

You build your own Electro-Lab" electronics
training system.

Whatever program you choose, you get
your own home laboratory including
oscilloscope, digital multimeter and
design console to give you actual
experience in wiring, soldering,
assembling, testing, trouble-shooting
and circuit analyzing.

I. Learn new skills in the field of Home
Entertainment Electronics including
building the new generation color TV.

What better or more exciting way
to learn digital electronics! Once you have
the basics under your belt and get into color
theory and service, you'll build a 25" diagonal
color TV and probe into the digital technology
behind digital channel numbers that flash on the
screen ... a digital clock that flashes the time to
the second and an automatic channel selector.

RADIO-ELECTRONICS

'y
@

how advanced integrated circuitry works, how to
trouble-shoot it and much more. Upon completion
of the program you'll have gained the specialized
occupational skills to service color TV's plus the
principles that you can apply to repair a variety of
home electronic equipment. And you'll have the
foundation to understand and work with new product
applications as they're developed, too!

Il. Use proressional communications equipment as
you delve into Communication Electronics .

Here's how to pick up skills in the wital field
of two-way radio, widely used in public safety, marine,
industrial and transportation areas. Bell & Howell
Schools Communication Electronics Program can
help prepare you for the FCC licensing exam, right
through to st class radiotelephone operator. And
teach you skills in two-way radio, radar or commercial
broadcasting.

For a refundable deposit, you get to use the
special two-way radio equipment lab
featuring an FM transceiver, d
frequency meter, and
modulation meter. All
regular, first-rate commercial
grade test equipment.

“Electro-Lab" Is a registered trademark of the Bell &
Howell Company.

Simulated TV Picture/ Test Pattern
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integrated circuits so you'll have a solid background in
Industrial Digital Electronics. modern digital electronics and its applications to industy.
Digital technology is setting new standards & You study at home in your spare time.....
of accuracy and beginning a revolution in \L/‘ﬁ with help as close as the telephone.
industry. For example, more precise control in
refining, manufacturing plants, food =
processing and transportation.
And now youcan learn
about this technology with
Bell & Howell Schools unique
Digital Trainer. You'll analyze and
experiment with various types of

Because these are
home study programs, you

can learn electronics without missing a

day of work or a single paycheck
- You study at your convenience —
without being a classroom
captive. If you ever have any

questions, you can cal
our toll-free number for heip.
You can also meet and talk shop
with fellow students and instructors at"help sessions™ 2l in
50 cities at various times throughout the year
Bell & Howell Schools tries to give you more
personal attention than any other learn-at-
home program.

Decide which exciting program
you're interested in...you can check
more than one. Then mail postage-
paid card today for free

information—no obligation!

Taken for vocational purposes, the Home
Entertainment and Industrial courses are
approved by the state approval agency for
Veterans' Benefits. Please check box on card
for free informaticr

1. Power Gutput Me Design Console 3. Modulation
Meter 4. Digital Multimeter 5. Triggered
Sweep Oscilloscope 6. Lab Starte: F.it
Multimeter 7. Frequency Meter 3. FM
Transceiver 9. 25" Diagonal {o or
TV 10. Alignment Generator

11. Lesson Tape Player

12. Digital Trainer

)

724

~ " ificaslhas been removed. please vsrite to:
o " An Efect 1:ns Home Study Schoe!
e = DeVRY INSTITUTE OF TECHNOLOGY
ONE OF THE

BELL & HOWELL SCHOOLS

4141 Belmont Chicago [linois 6064
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/Checklist of Books for the Libraries
of Technicians, Hobbyists & Students

AUDIO HI-FI & TAPE RECORDERS

Electromic Music Production. 156 p 7Y $3.95
Auto Stereo Service & Installation, 252 p 45 $5.95
FM Stereo’Quad Recerver Servicing Manual. 19 1 $4.95
Experimenting with Electrome Music. 180 ¢ 10+ [ $4.95
Cassette Tape Recorders/How They Work/Care & Repair. 204 n $4.95
Questions & Answers Ahout Tape Recording. 264 p. 10 3595
4-Channel Stereo—From Source to Sound. 175 o 98 $3.95
Jap Radio, Record & Tape Player Svcing. Manual. 8!.:11" $4.95
Acoustic Technrgues for Home and Studio. 708 0 . 167 $4.95
Basic Audio Systems. 740 o 1 $4.95
Selecting & Improving Your Hi-Fy System. 274 p, 1221 $4.95
Pictorial Guide to Tape Recorder Repairs. 756 p ih $4.95
How to Repair Musical Instrument Amplifiers. 278 p 110 $5.95
. Serviting Electronic Organs. 8' 11" 196 p $1.95
Electronic Musical Instruments. 197 p 121 $4.95
Svcing Modern Hi-Fi Stereo Systems. 248 p 175 $4.95
Handhook of Magnetic Recording. 224 p, 90 11l $4.95
Installing and Svcing. Home Audio Systems. 256 o 150 $5.95
Tape Recording for Fun & Profit. 224 p . over 200 $5.95
Audio Systems Handbook. 192 p. 128 $4.95

AUTO ENGINE & APPLIANCE REPAIR

The Comp. Hdbk. of Auto Engines & Systems. 218 p . 239 11l $5.95

[JRapid Auto Tumeup & Troublesheoting. 180 p . 97 I $3.95
The Complete Snowmobile Repair Handbhook. 348 p. $6.95
Modern Guide To Auto Tuneup & Emission-Control Svce. 240 p. $4.95
How to Repair Small Gasohne Engines. 256 o $4.95
Everyman's Guide to Auto Maintenance. 192 p.. 38 i1 $4.95
The Complete Minibike Handbook, 320 p., 145 11l $5.95
Using Electronics Testers for Auto Tuneup. 256 p.. 226 11 $4.95

{1 Major Apphance Repair Guide. 260 p., il $5.95

C]Small Appliance Repair Guide. 224 p., 100 ill. $4.95

"] How to Repair Home & Auto Air Conditioners. 208 p, 100 (1. $4.95

TRefrigeration. 148 p.. 5311 $2.95

HAM RADID, COMM'S,, B'CASTING., CATY

[7] Amatuer FM Conversion & Constr. Projects. 276 p., 187 ili  $5.85
") Broadcast Anncr. 3rd Class FCC Study Guide. 156 ¢, 191411 $3.95
("1 The Complete Shortwave Listeners Handbook. 288 p., 101 ill. $6.95

JHow To 8e A Ham—Including Latest FCC Rules. 197 p. $3.95
"I Commercial FCC License Handboak, 444 p.. 150 1| $5.95
The 2-Meter FM Regeater Circuits Handbook. 312 p., 182 /). $6.95

[ Mobile Radio Handbook. 192 p, 175 111 $4.95
Pictorial Guide to CB Radio Installation & Repair. 256 p. 1Il. $4.95
RTTY Handbook. 370 p.. 230 i1l $6.95
["1 Design. and Main. the CATY & Small TV Studio. 256 p. $12.95
‘I Video Tape Prod. & Commun. Techpigues. 256 p., 100 1l $12.95
CATV Systems Engineering—3rd £d. 256 p.. //I. $12.95
C8 Radio Service Manual. 228 p., 98 411 $4.95
{1C8 Radio Operator’'s Guide. 224 p ., 248 11! $4.95

AMATEUR RADIO STUDY GUIOES: [ 1 Novice $3.95 (] General $6.95
[C] Advanced $3.95 (] £xtra $4.95 [ Incentive $3.95

COMPUTER TECHMOLOGY

] Simplified Computer Prog./The Easy RPG Way. 240 p.. 177 111. $5.95
{1 Beginner’s Guide to Computer Programming. 480 p., 364 ill.  $6.95

[ Computer Technician's Handhook. 480 p, 400 11 $8.95
("1 8eginner's Guide to Computer Logic. 132 p, 100 il $4.95
{7 Computer Circuits & How They Work. 192 p.. ill. $4.95
ELECTRONIC SERVICING
[ Effective Troubleshooting With EVM & Scope. 240 p. $5.95
[J Pinpoint Transistor Troubles in 12 Minutes. 492 p., 243 ill.  $6.95
[ Troubleshooting Solid-State Amplifiers. 256 ¢, 95 11} $4.95
(7 Electric Motor Test and Repair—2nd £d. 160 p. $6.95
[ How te Solve Solid-State Circuit Troubles. 304 p., 161 (11 $5.95
[J Trblshting Solid-State Electronic Power Supplies. 208 p., ill.  $4.95

[] MATY System Handbook: Design, Inst. & Main. 176 p., 91 ill. $4.95
[ A Practical Guide to MATY/CCTV Sys. Design & Serv. 252 p.  $5.95

(1 Professional Filmmaking. 252 p., 96 (Il $9.95
] Radio Advertising—How To Sell It & Write It. 228 p. $12.95
( Practical Electronics Servicing Techniques. 256 p. $4.95

(] 10-Minute Test Technigies for Electronics Servicing. 176 p.  $2.95
[T Solid-State Circuit Troubleshooting Guide. 224 p., over 150 11, $4.95

A UNIQUE COHCEPT IN KITS—
TAB ELECTRONIC BOOK KITS

For the price of a kit alone, you get @ book by an expert who opens the
world of electronics to you—PLUS a complete kit to help you start
building and learming. Guaranteed to work!

O Audio Mixer, $7.95 OJ 5-Watt Hi-Fi Ampnitier, $9.95 [J Electronic
Fortune Teller. $4 95 [J AM Wireless Mike, $6.95 OJ Fiectronic Touch
Switch, $6.95 [ Garage Lignt Control. $3.95 [J Audio Signal Generator
Injector, $5 95 OJ Low Voltage OC Power Supply, $4.95 {J Diode Tester,
$5 95 [ High Power Lamp Dimmer, $4 95 [J 20W Four-Channel "Quad’”
Amphifier, $18.95 (O Electrame Siren. $4.95 O Intrusion Alarm, $7.95
[J Tunable Electronic Organ. $9.95

ELECTRONIC TEST EQUIPMENT

[ How To Thisht. & Repair Elect. Test Equip. 228 p.. 143111 $6.95
{7 Electrome Test Equipment—& How To Use t, 204 p., 132 ill $4.95
] Electronic Measurements Simplified. 240 p . 217 1l $4.95
7] Practical Test Instruments You Can Build. 204 p.. 157 il $4.95
] How to Test Almost Everything Electronic. 160 p.. 114 1[I $2.95
] Understanding & Using the Scope. 272 p. 170 11 $4.95
"] Basic Electromic Test Procedures. 416 p.. 178 11l $6.85
{1 Understanding & Using the VOM & EVM. 192 p., 187 11l $4.95
(1 99 Ways to Use Your Oscilloscope. 192 p, 327 Il $4.95
(] wWorking With The Oscilloscope. 104 p. 8%%2x11", 183 1lI $4.95

{7 How to Use Yest Instruments in Electronic Sveing. 256 p $4.95

HOBRY PROJECTS & PLANS

Electronics For Shutterbugs. 156 p. 841 5.95
RF & Digitat Test Equipment You Can Build. 252 ¢ 21 5.95
Practical Circuit Design for the Experimenter. 167 p 119 4.95
Pract. Triac/SCR Proj. For The Experimenter. 152 p 146 4.95

Professional Picture Framng For The Amateur. 168 p . 136 $3.95

Miniature Projects For Electronic Hobhyists. 168 0, 77111 $3.95
Digital Etectromics: Priniples & Practices. 282 19101 $5.95
New IC FET Principles and Projects. 160 p . over 601 $3.95
Handbook of IC Circuit Projects. 224 p, 13611l 4.95
Sterea/Quad HKi-Fi Principles and Projects. 192 p . 100 4.95

64 Hobby Projects For Home & Car. 192 p . 159 4.95
How To Build Solid-State Audio Circuits. 320 p, 190 11! 5.95
Solid-State Projects for the Exper. 224 p, 228 ilI 4.95

104 Ham Radio Projects For Novice & Technician, 197 p 3.95

"1 Electromc Hobbyist's IC Project Handbook. 160 p . 86 (i 3.95

"1 Radio-Electronics Hobby Projects. 152 p., 214 4 4.95

VHF Projects for Amateur & Experimenter. 224 ¢ /1| $4.95
125 Dne-Transistor Projects. 192 p, 125111 $3.95
Practical Solid-State Principles & Projects. 176 p, 127 1 $3.95
IC Projects for Amateur & Experimenter. 192 p., 252 il1. $4.95
104 Easy Projects for the Electronics Gadgeteer. 160 p. $3.95

104 Simple One-Tube Projects. 192 p, 104 | $
71104 Easy Transistor Projects You Can Build. 224 p, 10511  $4.95

“LEARN IT YOURSELF" BEGIMNER'S BOOKS

Elect. Unraveled—A New Commonsense Approach. 228 p., 96 /11, $4.95
Model Sail & Power Boating, by Remote Control. 192 p, 103 /1. $4.95
Electrical Wiring & Lighting For Home & Difice. 204 p., 15511/, $4.95
Basic Electricity and Beginning Electromics. 256 p.. 191 ill.  $4.95

Basic Electronic Circuits Simplified. 352 p., 170 ill. $5.95
How to Read Electronic Circuit Diagrams. 256 o., 140 il $4.95
Basic Electronics Course, 384 p., 275 11l $6.95
Beginner's Guide to TV Repair. 176 p., 80 1l $3.95
] How To Become 2 Radio Disc Jockey. 256 p., 25 lessons $7.95
] Basic Radio Course. 224 (liustrated p $4.95
] Basic Tv Course. 224 p., 128 41 $5.95
1 Electronics Self-Taught with Exp. & Proj. 228 p., 191 111, $5.95
1 Model Car Racing by Radio Control. 224 p.. 250 1] $3.95
1 Basic Electronics Problems Solved. 152 p., over 100 111, $4.95

RA

& TV SERVICING

[JCET ticense Handhook. 276 p., 244 iil. $5.95
Ol togical Color TV T'shooting—Inct. Quick-Ref. Symp. Guide.  $5.95
] Installing TV & FM Antennas. 168 p., 158 ifl. $3.95

[J Color TV Troubie Fact Book—2nd Edition. 348 p. 4.95
[J TV Bench Servicing Techniques. 228 p., 177 11l 4.95
"1 10-Minute Test Techniques For PC Servicing. 216 p., 114 )il. $4.95
[J TV Tuner Schematic/Servicing Manual. 224 p. 6.95
[ Japanese Consumer Electronics Service Manual. 196 p.. 8'/2x11 $5.95
Tl Pinpoint TV Troubles in 10 Minutes. 372 p., 394 {1, $5.95
] Kwik-Fix TV Service Manual. 384 p., scores of charts $5.95
[J Modern Radio Repair Technigues. 250 p., plus 36-p. foldout  $4.95
[J Pictorial Guide to Color TV Circuit Troubles. 256 p., 262 1if. 4.95
[ 125 Typical Elect. Cir. Analyzed & Repaired. 208 p., ill. 4.95
[] Simplified TV Troublte Diagnosis. 320 p., 292 ill. 5.95
(3199 color TV Troubles & Solutions. 224 p 4.95
J All-In-One TV Alignment Handbook. 304 p., 145 il 5.95
] Basic Celor Television Course. 420 p., over 300 ili. 7.95
[J Home-Call TV Repair Guide. 144 p., charts 3.95
) How To Interpret TV Waveforms. 256 p., over 250 i!l. 4.95
1199 TV Tough-Dog Problems Solved. 252 p., 199 ill.

5.95
7101 TV Troubles—From Symptom to Repair. 224 p.. 170 ill.  $4.95
[ Servicing The Solid-State Chassis. 256 p.. ifl 5.95
T7@n The Color TV Service Bench. 192 p., heavily ill. $4.95

REFERENCE & GEMERAL ELECTRONICS

[J Modern Communications Switching Systems. 276 p., 171 j1i. $17.95
[ Getting The Most Out Of Your Elect. Calculator, 204 p., 18 ill. $4.95
[ Indexed Guide To Moderp Electronic Circuits, 216 p., 92 ill.  $4.95
] Modern Applications of Linear IC's, 276 p., scores of ill. $12.95
[ Solid-State Circuits Guidehook, 252 p., 227 ill. $5.95
I T'shting. Solid-State Wave Gen. & Shaping Cir. 192 p., 78 ill. $4.95
[J Handbook of Semiconductor Circuits. 444 p. $5.95
[ Basic Math Course for Electronics. 168 . $4.95

(] Dictionary of Electronics. 420 p., 487 ill. $3.95
J Intro. to Medical Electr’s. for Elect./Med. Pers. 272 p., 126 il1. $6.95
[J Fire & Theft Security Systems. 176 p., over 100 ill. $4.95
[ Tube/Transistor Substitution Guide. 256 p. $2.95
[J Marine Electronics Handhook. 192 p., 106 ili. $4.95
[J Handbook of Electronic Tables—2d. Ed. 224 p. $4.95
[ Solid-State Circuit Design & Operation. 272 p., 150 1. $9.95
[J Electronics Data Handhook—2d. £d. 256 p. $4.95
[J Pulse & Switching Circuits. 258 p., 184 ill. $5.95

[J Modern Radar: Theory, Oper. and Maint. 480 p., 367 ili. $1.95
O Inst. & Sveing. Electronic Protective Systems. 252 p., 160 ill. $4.95
[J Passive Equalizer Design Data. 496 p., B2x11”, 125 ill. $19.95

ALL-IN-ONE TV SCHEMATIC ' SERYICING MANUALS

Each volume contains complete service data, incl. full-size schematic
diagrams, & all info needed. All 8%2x11”, 212 p. $4.95 unless other-
wise marked.

COLOR: Sveng. Modular Recwrs. Vol 1 [J, Vol. 2 [J: Admiral Vol. 1
$5.95 O3, Vol. 2 J: GE Vo!. 1 $5.95 [J, Vol. 20J; Jap. Vol. 10, 2 0]
& 3 03; voi. 4 O & 5 [J $5.95: Magnavox Vol 1 O, vol. 2 OJ;
Motorola Vol. 1 [J, Vol 2 $5.95 [J: Philco $5.95 [J; RCA voi. 1 00,
2 (0. 300 & 4 [J$5.95; Sylvania Vol. 1 $5.95 OJ, Voi. 2 [J: Zenith
Vol. 100, Vol. 2 OJ, Vol. 3 ). B&W: Admiral [, GE (], Jap. [, Mag-
navox [J, Motorola [J, Philco [J, RCA [J, Sylvamia (], Zemith (.

See these helpful books at your parts distributor or
clip this ad and order on FREE 10-DAY TRIAL!

HO RISK COUPON — MAIL ENTIRE AD

TAB BOOKS, Blue Ridge Summit, Pa, 17214
Please send me books checked above.
[11enclose $ U

[] Please invoice on 10-day FREE trial.

[] Send FREE 36-page catalog.

Name S _Phone

Company B _—
Address S -

City ___ State_ Zip._
SAVE POSTAGE by remitting with order.

Foreign add 10%. Pa. residents add 6%. RE-114
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LETTERS

fcontinwed from page 16)

2. Reg. No. 11 would be interpreted
by a majority of judges as meaning any
(TV-Set, Stereo, Radio, etc. as a unit)
must be warranted or guaranteed, both
parts and labor. | don’t think that is
your intent. but it must be spelled out
that only those parts replaced and only
the actual repair work charged for are
guaranteed. As is, the dealer is ex-
pected to be a philanthropist, possibly
repairing an inexpensive item (for ex-
ample) and yet being asked to warrant
the $250.00 picture tube!

3. In Indiana and in all other of the
nine states with electronic service leg-
islation, there is an industry advisory
board. Without these experts to advise
you, some common servicing practices
may seem wrong when they are right.
To discredit a dealer unfairly or your
department would lessen the effective-
ness of the regulations. Consider ap-
pointment of such a board (preferably
a five-man board).

4. The $100.00 fee for a dealer license
is quite high when compared with that
in other states. | realize that for effec-
tive administration of the law that you
will need investigators, a staff, etc. and
other items. However, other govern-
ments with fewer shops have been able
to have a greatly reduced cost for the
license to the shop.

Since this cost, as well as the other
costs in time and materials which this
regulation will impose on the dealers,
must be passed on to the set owners,
reduction of the fee would be in the
best interest of the public.

5. Equal justice under this act is so
vital. Much of the problems of the elec-
tronics service business over the years
has been caused by people performing
service with an unfair advantage. Ex-
amples of this are those servicers who
operate on a haphazard basis out of
their homes, who hide their income
thus not paying any taxes on it; who do
not protect their customers by having
insurance; efc.

If all servicers in New York have to
play the game by the same rules
equally, this law can be complied with,
with the above modifications. However,
if enforcement is not certain and swift,
the law could merely increase the cost
of service and fower its quality.

If 1 can be of further service to you
or the dealers and techs in New York,
feel free to call on me.

DICK GLASS

Executive Vice President

NESDA

Indianapolis, IN R-E

its working
Thanks to you

The
United Way

advertising contributed JAVS

for the public good Cstn‘(l
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NEW FREEDOM OF SPEECH on your
ampiities cats o WIth Radio Shack’s DUGF
room filing voime! ~ @l@ectronic telephone ampli
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»
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QOO0 seesesstespecsoeros

DUDFEONE  ELECTRONIC TELEPHONE AMPLIFIER S"STEM

DUBFonN
[
Eucrnnmcruspnone
AMPL

—_— FiEm SYSTEM

0 ey
I I
........

Executives — everyone can
join in conterence calls

Mom — calls are no
longer an interruption

Dad — talk while you
anjoy your hobby

—— E—
FREE New 1975 Hands-free use —talk and listen as f

- the other party were in the room with jou
Radlo ShaCK Catalog | DUBFONE"is the first low-cost amplifier system that |2ts you
OVER 2000 PRODUCTS write, work, even walk around as you talk on your pnone. Its
EXCLUSIVES ON EVERY PAGE ultra-sensitive microphone picks up your normal conwvzrsational
BEAUTIFUL FULL COLOR voice from anywhere in the room. And its solid-state amplifier

lets you hear callers as clearly as listening to a radio. Volume
Stereo ¢ Quadraphonic * Phonographs control, reliable battery operation, stylish molded enc Jsures.

TV Antennas ¢ Radios ¢ Citizens Band Our Jack-In-A-Plug makes installation instant with most >hones,
Kits ¢ Amateur Radio ¢ Tools #43-270. There's only one place you can find it . .. Red 'z Shack!
Auto Tune-Up ¢« Batteries ¢ Wire
Test Instruments ¢ More! Freedom of travel, too!

o R DUGFONE automatic telephone ans
# 164 pages of the finest In

home and hobby electron cs
Respected names like Real-
istic. Micronta. Archer
Science Fair — and thevre
available only at Radio
Shack stores and dealers

.. . nationwide!See what's really . ! Eecords each Ca'{
\ — new in electronics. L hange your mesg
= ‘ time using the built
== ] er With batteries.
SEND FOR YOURS TODAY! hookup to most s
FILL OUT COUPON BELOW vate ine phoneswi
b o e . ——— — - —— — ——  — ————— P OU“’errlng. 343_25 |
. 444 |
| 1ets Mail 1o Radio Shack, P. O. Box 1052,
| Catalog Ft. Worth, Texas 76101. (Please print)
l Customer-owned equipment connected to telephone
| | company equipment may be subject to local tarift
| Name Apt. No 1 J A AR %
e cARE it ® <
| steet — g | e ' & hk m
=7 S — <
| | o= Radie fha® :
l ity I Master Charge or A TANDY CORPORATION COMPANY %
[_r_'_r BankAmericard at W o
| swte 2o [ 1 1 [ ] | [Bepkamencaaat 3000 STORES * 50 STATES « 8 COUNTRIES
l._____——___________.__j Retall prices may va-y at indrvidual es R‘
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J46 Ways

To Save On
Instruments,
Burglar Alarms,

Automotive &
Hobhy
Electronics!

The more you know about
electronics, the more you'll
appreciate EICO. We have a wide
range of products for you to
choose from, each designed to
provide you with the most
pleasure and quality performance
for your money. The fact that
more than 3 million EICO products
are in use attests to their quality
and performance.

“Build-it-Yourself’ and save
up to 50% with our famous
electronic kits.

For latest EICO Catalog on Test
Instruments, Automotive and Hobby
Electronics, Eicocraft Project kits,
Burglar-Fire Alarm Systems and name
of nearest EICO Distributor, check reader
service card or send 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207

Leadership in creative electronics

since 1945. @@

Circle 12 on reader service card

appliance clinic

AUTOMATIC LIGHT SWITCHES

by JACK DARR
SERVICE EDITOR

AUTOMATIC LIGHT SWITCHES HAVE BE-
come quite popular, not only in rural
areas but in suburban areas as well.
These switches use a very simple elec-
tronic circuit; a small relay which is
controlled by a photocell. When the
outside light is high enough. the relay
is energized and the light goes off.
Figure 1 is the schematic of a typical
unit. This is one of the smaller types,
for controlling lamps up to 300 watts.
There are several different sizes, in-
cluding types which can control high-
intensity mercury lamps.

The ac current flows through a
5100-ohm resistor (refer to Fig. 1).
through a cadmium-sulphide photo-

mLAMP
N
R cDS
) 5.1K PHOTOCELL
5
A

AC LINE
WHITE ¢ | ¢ :N.C.
BLACK ’ ’

RELAY

coiL

1K

FIG. 1

cell (abbreviated CdS), then through
the coil of the relay. The CdS cell
here is used as a variable resistor. The
arrows are the symbol for a light-
actuated device.

When the cell is dark, it has a high
resistance. More light falling on it
decreases the resistance and more cur-
rent flows. The relay contacts do the
actual switching. They are normally
closed (“NC”) when the relay is not
energized, and the light goes on. This
gives us “fail-safe” operation. If any-
thing goes wrong in the control cir-
cuitry, the light remains lit.

The control unit is usually mounted
on top of the lamp reflector, under a
small metal cover. This will have a
little window in it; the photocell is
mounted behind this. For best results,
this window should be on the north

=
)
|
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side of the cover when installed. This
keeps the direct rays of the sun from
falling on it, and gives better control
of the light.

To repair one of these, start with
the lamp. If the lamp won't light, re-
place the bulb with a good one. Now,
cover the window on the housing with
your hand. You should hear the relay
click. If this happens, but the light still
refuses to go on, turn the power off
and remove the cover. There are
several hot wires exposed, so don’t
take any chances.

Check the relay contacts; they may
be burned or pitted so badly that they
do not make contact, even though the
armature of the relay may pull in. In
most of these units, the contacts are
easily accessible. Pull a strip of fine
sandpaper between them, holding the
armature down with your finger
(power OFF, remember!) Close the
relay gently by hand and look at the
contacts; you will be able to tell
whether they're touching or not. Turn
the power on, keeping clear, and re-
check the unit to see if it’s operating.
You can cover the photocell with a
piece of dark paper or cloth.

One common cause of damage to
these units is a nearby lightning dis-
charge. If this has happened, you will
probably see burned parts, charred in-
sulation or carbon “tracks” across
insulators. If this is the case, take the
unit off and repair it.

Disconnect both wires and remove
the control unit and lamp socket.
You’'ll need an ohmmeter to check it.
Disconnect the capacitor across the
relay coil and check it for shorts. If
it has shorted, the 5100-ohm resistor
will probably be well charred, too. Re-
place these. if they're bad. Before
connecting them back, check the relay
coil. If it too, has been damaged by
the lightning, its coil will look very
dark, or even charred. Normal resis-
tance of a typical unit is about 1000
ohms.

If the capacitor took a direct hit,
its case may have exploded, so that
you can't read the markings. Fortu-_
nately, they aren’t too critical; a .01-
#F capacitor at 600 volts is a good
size.

While the circuit is opened up,
check the photocell. With the surface
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Now make almost all_
your replacements wit

RCA's medium-priced
Colorama A's

That's the kind of socket coverage you can
counton from this popular new “middlz line” of
RCA replacement color picture tubes. With
just eight Colorama A types, you can cover
almost all of the replacement market with
“Grade A" performance at a price your
customers can afford.

Every tube in the RCA Colorama A line is
totally remanufactured. That's why they all
can carry RCA's 18-month inboarded warranty
plus the option for an additional 12 months.
Each has a completely new gun and a com-
pletely new screen made of the latest all-new
rare-earth phosphors. In addition, every
“V’ type is made of advanced x-ray glass.

The RCA Colorama A line includes three
Matrix types: CA-21VAKP22, CA-23VALP22
and CA-25VABP22. These advanced RCA
Matrix tubes are as much as 100 percent
brighter than any equivalent non-Matrix
picture tube in RCA history.

So why notgive your customers the “Grade
A" choice. Choose Colorama A at your RCA
Distributor today.

Remember, RCA is the world-wid2 leader
in picture tubes, with over 65 million produced

to date.

|
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NEW!
Larger Page Size

NEW!
More Full Color

NEwW!
Easy-Read Typeface

Save
On Exclusive Lafayette Products |
plusthe Best Major Brand Names

e Stereo and 4-Channel Music Systems

¢ Tape Recording Equipment o Car Stereo
and Accessories ¢« CB and Ham Gear ¢ Po-
lice/Public Service Receivers ¢ Car Stereo
and Accessories ¢ Antennas e Cameras |
s TV o PA and Test Equipment ¢ Music In-
struments and Amplifiers » Books » Electron-

ic Calculators » Security Systems  PLUS
PARTS, TUBES. BATTERIES, HARDWARE—
ALL YOU NEED FOR QUALITY LIVING
THROUGH ELECTRONICS.

It's the ONLY Nationally Distributed Full- |
Line Catalog with a Major Showing of the
Newest NAME-BRAND electronic products
for 1975! l

Mail this coupon today

DEPT. 17114 |
Latayette Radio Electronics

111 Jericho Tpk.. Syosset. LI. NY 11791

Send me your FREE 1975 Catalog

Name .................. Apt. .. ...... |

SN G056 00065006 00066000 60960600 |

City ..........ovnn.. State .. ...... o |
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Send a 1975 Catalog to my friend

Name .................. Apt.  ...... |

Street ... ... e i l

[0 State ............ l
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Circle 13 on reader service card

report

Technics Model RS-676US
Dolby Cassette Recorder

Circle 110 on reader service card

WITH EACH NEW DEVELOPMENT IN
high fidelity, manufacturers often just
dip their toes in the water while check-
ing on what everyone else is doing.
Few take the full plunge at once.

But in the Technics (by Panasonic)
RS-676US cassette recorder, we find
virtually all the latest advancements
made in hi-fi in the last few months.

Starting off, the RS-676US is basic-
ally a Dolby cassette deck with the
addition of special switching and cali-
bration that permits the Dolby pro-
cessor to be used for monitoring (or
recording) Dolby FM broadcasts.
Next, we find the tape transport is un-
like most other cassette mechanisms
you've run across. This mechanism
has two motors: one for the capstan
drive and one for a “superspeed” re-
wind and fast forward. Looking even
closer we find the mechanism is all
solenoid operated—the control but-
tons operate only solenoids, which in
turn provide the mechanical opera-
tions. All-solenoid control means re-
mote control is possible, and the rear
panel of this recorder has a remote-
control socket for an optional control
unit, or one you can easily build your-
self.

Finally, we come to the peak/aver-
age VU meters used for setting the re-
cording level. When the cassette sys-
tem first made the hi-fi scene, it was
nothing more than an improved ver-
sion of the basic Philips casette sys-
tem, which was intended for record-
ing speech. The reference recording
level was pegged at tape saturation for
the average program level, and signal
peaks were driven well into tape
saturation distortion — there was no

www americanradiohistorv com

equipment

“headroom™. To maintain an accept-
able signal-to-noise ratio, the refer-
ence recording level for hi-fi was main-
tained at tape saturation; a colossal
blunder, because the tape got better
but the signal level was still driving
program peaks into tape saturation.

With the newer tapes plus Dolby
B noise reduction, the signal-to-noise
ratio is sufficient to permit reducing
the average program level to provide
“headroom™, and that’s just what Pan-
asonic has done in their latest record-
er. The 0-VU record level is 6-dB
below tape saturation. When the VU
meters are switched to NORMAL the
meters indicate as do any other level
meter, the difference being that 0-VU
is 6-dB below 2% total harmonic dis-
tortion (from the tape).

So in one package we find the latest
developments in hi-fi: Dolby FM,
automatic chromdioxide equalization
switching. cassette tape “headroom”,
solenoid operation and superfast tape
wind.

There are controls for record input
selection, line/tuner record level, rec-
ord balance, and concentric left and
right microphone record level. There
are switches for Dolby B in/out/filter,
Dolby FM in/out, tape type and
peak/normal VU meters. Left and
right screwdriver-adjust controls on the
front panel permit calibration of the
Dolby FM circuit to 50% modulation
—the Dolby reference level for FM
broadcasts. (FM stations transmit the
calibration tone once or twice a day;
and once the controls are adjusted
their setting is permanent as long as
the same FM tuner is used.)

The FCC has recently allowed Dol-
by FM stations to use a 25-uS pre-
emphasis instead of the standard 75
#S. The recorder has a 75/25 uS
COMPENSATION switch on the rear to
permit optimizing recording and re-
ception of either pre-emphasis. When
the recorder is set to Dolby FM, the
output to the amplifier’s tape monitor
is “flat"—the Doly processor can be
used for straight listening as well as
recording.

The tape mechanism has pushbut-

(continued on page 110)
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Ity a mod. mod. modular world.

Simplity, simplify! Instead of paying more for bigger, bulkier audio control
components, pay less for compact Shure modular components that —
singly or in ccmbination—handle critical functions flawlessly. Cases i point:
(1) the M67 and M68 Microphone Mixers, the original high-perfor nance,
low-cost mixers; (2) the M610 Feedback Controller, the compact cormponent
that permits cramatically increased gain before feedback; (3) the M6} Audio
Master, that gives almost unlimited response shaping characteristics; (4)
the M688 Stereo Mixer, for stereo recording and multi-source aucio-visual
work; (5) the M675 Broadcast Production Master, that works with our M67
to create a complete production console (with cuing!) for z fraction of the
cost of conventional consoles; and (6) the SE30 Gated Compressor.'Mixer,

[3 - - - Z

(not shownr above) with the memory circuit that eliminates “‘pumpin3.” For S
more on how to ‘‘go modular,” write for the Shure Total Communi:zations m
Components Catalog No. AL280. =
Shure Brothers Inc. w. ® g
222 Hartrey Ave., Evanston, 11l. 60204 i‘ ‘ ; ,_.l= 2
In Canada: A. C. Simmonds & Sons, Limited ‘ N
Circle 14 on reader service card 27
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The better the
the better you’

OSCILLOSCOPE Ja

TUBE & TRANSISTOR

COMPU-TRAINER

TESTER

AN SRR T e

ey

As an NTS student you'll acquire the know-how that
comes with first-hand training onn NTS professional
equipment. Equipment you’ll build and keep. Our
courses include equipment like the 5" solid-state
oscilloscope, transistor and tube-tester,vector moni-
tor scope, 74 sq. in. B&W TV, and solid state stereo
AM-FM receiver. The unique NTS Digital GR-2000
color TV with first ever features like silent varactor
diode tuning; digital channel selection, {with op-
tional digital clock,) and big 315 sq. in. ultra rectan-
gular screen. This is just a sampling of the kind of

Simulated TV reception

COLOR TV WITH 315 SQ. IN. PICTURE
AND VARACTOR DIGITAL TUNING

. gl

ELECTRO - LAE NTS DIGITAL GR-2000 SOLID STATE

ey

TROUBLESHOOTER
vOM

better equipment that gets you better equipped for
the electronics industry.

This electronic gear is not only designed for train-
ing; it's field type — like you’ll meet on the job, or
when you're making service calls. And with NTS
easy-to-read, profusely illustrated lessons you learn
the theory behind these tools of the trade.

Choose from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, lessons, and manuals to make your training
more practical and interesting.

www.americanradiohistorv.com
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LO—SILHO
SUPERHET RADIO

SOLID STATE STEREO
AM FM RECEIVER
AMPLIFIER
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maATemrr

VECTOR MONITOR
SCOPE

FZT—\VOM

SIGNAL

5" OSCILLOSCOPE TRACER

Compare our training; compare our tuition. We em-
ploy no middlemen because we need no salesmen.

We believe you have the right to make your own de-

cisions based on the facts, and you’ll find these all
spelled out in our catalog mailing. Lessons, Kits, and
experiments are described in full color. Most liberal
refund policy and cancellation privileges — it's all in
writing. And our low tuition is another big advantage.
No frills, no commissions to pay. This means lower
tuition for you. You receive solid training value. NTS
puts more into your training, so you get more out of

SOLID STATE 2-METER
FM TRANSCEIVER AND
POWER SUPPLY

SOLID STATE

noorman

SIGNAL

SOLID STATE GENERATOR

POCKET RADIO

it. Make your own decision. Mail the card, or write if
card is missing. There's no obligation, ever, and 70
salesman will call.

Approved for Veteran Training. Get facts on new
2-year extension.

NATIONAL @< SCHOOLS

TECHNICAL-TRAOE TRAINING SINCE 1905
Resident & Home Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037

www americanradiohistorv com
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while the guy down the street
complains about how tough
alignments are...l do them!

I used to hook up a separate sweep generator, marker
generator, marker adder and bias supply, hope that
everything was properly calibrated and adjusted, and
pray that the alignment would hold after | discon-
nected the cables draped all over the bench.

| didn't do it very often.

Now, in the time it used to take me just to set up, |
can almost complete an alignment. And I'm confident
the set will perform as well as it possibly can. My cus-
tomers notice, too. That's the difference B&K's 415
Solid-State Sweep/Marker Generator made.

Setup is no problem. After | connect the 415’s out-
puts to my scope (there's even low-frequency com-
pensation to eliminate pattern errors), | connect its RF
outputs (channel 4 or 10) to the antenna terminais or
mixer test point, the direct probe to the video detector
test point (Or anywhere else after the video detector
diode) and the demodulator probe to the bandpass
amplifier output.

They're all clip-on connections, and the 415 comes
with all the accessories | need. Once I've made the
initial signal and bias hookups, there’s nothing else to
connect or reconnect. All intercabling changes and
generator functions are controlled from the front panel.
There's even a 15,750Hz filter to eliminate disabling

PRODUCTS OF

5 s § DYWASCAN

Model 415
$459

the set's horizontal output section.

Shaping the waveform is easy, because the 415 has
10 crystal-controiled IF markers, each of which lights
up on the front-panel waveform diagram as it is used.
Markers can be shown either vertically or horizontally
onthescopetrace. There's a 100kHz modulated mark-
er that makes nulling the traps so easy it's almost
automatic. And three low-impedance, reversible-
polarity bias supplies—two, 0-25VDC; one, 0-50VDC.

CHROMA
4217

ADJ. PIX

CHROMA
42.17

ADJ. PIX

Vertical Markers Markers Tilted Horizontally
Every step is easy to understand, too, thanks to the
comprehensive manual.

Since | have nothing to sell but my time, | have to
make the most profitable use of it | can. That's why |
have a B&K 415,

In stock now at your local distributor or write
Dynascan.

1801 V. Belle Plaine Ave. » Chicago, IL 60613 « Phone (312) 327-7270

Complete Line of Analog and Digital Multimeters, Oscilloscopes, Signal Generators.
Semiconductor Testers. Power Supplies. Probes, Tube Testers and Substitution Boxes.

Circle 15 on reader service card
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by JIM GUPTON

BARE-BULB ELECTRONIC PHOTOFLASH
units are becoming increasingly pop-
ulur with amateur and professional
photographers. Soft shadows and wide
angle coverage increase the versatility
of any camera and make those *Im-
possible” group shots. .. possible. Add
a Lawson Enterprises "Reflectasol” to
a bare-bulb photoflash and you have a
professional studio light source for
color portraits. By obtaining power
from the standard 117-volt ac line,
you eliminate the weight and expense
of batteries and have the fastest re-
cycling time of any electronic photo-
flash on the market.

This article contains the construc-
tion details for three bare-bulb photo-
flash units. The first unit uses
computer-grade capacitors and has an
output of 200 watt-seconds. The sec-
ond unit has an output of 100 watt-
seconds and uses standard photoflash
capacitors. A selectable output unit
having 50, 100, 150, and 200 watt-
second outputs is also described.

All three photoflash units can also
be used as slave units with an optical
trigger circuit that is described. As a
slave unit, the photoflash is triggered
with the light from a photoflash
mounted on your camera. This elim-
inates the need for sync cords and per-
mits the placement of the slave unit
anywhere in the picture taking area.

Opticilly triggered slave units are com-
monlv used among professional
photogzraphers.

Of all electronic comstruction proj-
ects, none can be more deadly than
the elcctronic photoflash unit. Voltages
ranging between 400 and 500 Vdc, at
a current of 1 ampere, can kill you!
‘Therefore, every step of the construc-
tion, including the final assembly and
testing, must be and is, engineered to
protect you against accidental shock
hazards and possible fatal injury. It is
imperative that no deviation from the
specified material be attempted. When
constructing one of the three alternate
photoflash circuits, observe capacitor
polarity at all times.

Plastic canister housing

The electronic circuits for the bare-
bulb electronic photoflash must be
housed in a shock-proof container.
Metal cases offer considerable physi-
cal protection, yet the metal exterior
is like'y to become charged and it will
create a shock hazard when contact is
made with a common ground circuit.
The iceal case to house the bare-bulb
photoflash can be found in the house-
hold section of most any department
store or discount house. The article’s
housing was originally one of a set of
four kitchen canisters. It has rigid side
walls and ample inside dimensions to

www.americanradiohistorv.com

house the electronic circuit
with complete protection f
dental shock hazards.

To eliminate the molded handle
grips and bottom depressions of the
canister’s top and bottom, tiniply cut
away the surface containing th: raised
handle and bottom deprestions. and
replace it with a matching contour
section of fiber glass priniei-circuit
board. The fiber glass board 'rovides
a metai shielding surface ard is rigid
and thin enough to support tae flash
tube circuits. They are easil attached
to the plastic top and botton with
epoxy cement and small aluminum
angle sections to assure firm attach-
ment and rigidity. In my model, a
metal ring surrounds the flath tube to
provide mechanical protectior to the
tube and to serve as supp for a
large reflector. Remember that the wall
thickness is an important item in se-
lecting your plastic canister. The plas-
tic walls must have enougl -trength
to support the photoflast when
mounted on a tripod. Flexible plastics
should not be substituted as tFz2y can-
not meet the support requirem :nts.

ecurely
1 acci-

Power-capacitor bank circuits

The schematic circuit diagram in
Fig. | illustrates two types of capaci-
tor banks. One type of capacitir bank
is series connected, providzs a 200

v.61 H3GW3IAON
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watt-second output, and is shown in
Fig. 1-a. Figure 1-b shows the alter-
nate, parallel circuit which provides a
100 watt-second output

The series circuit takes advantage
of high-capacitance computer-grade
capacitors for high output power at a

~ T"POWER & CAPACITOR BANK

minimum of space requirements. How-
ever. there arec some who may be
apprehensive about the ability of com-
puter-grade capacitors to hold up under
rapid discharge cycling and of the
higher leakage rate common wich this
type of cupacitor. The alternate. par-

D3 AISB T
R1
| D2 AISB  s000 R3 |
ki 10w 30K A ——=
5W c4 i
H_c1 P 3900uF 1t
180/200V 250V Cé ;1I:
( R2 —
F1 ==C2 30KS A
I 180/350V 5W c3 C3-C6-525uF
 3900uF 450V
_H250v _——
T1 T1

ALTERNATE CAPACITOR BANK

PC BOARD
———/ s s
ON § OFF ‘ T2
110-120 VAC
i
|
R6
3 MEG

CAMERA
SYNC
SOCKET

|

| __FLASHTUBE
o4 SOCKET

T

—'.FRIGGER PC EOARD

Fig. 1—BARE-BULB PHOTOFLASH CIRCUIT. Circuit a shows the series capacitor bank which
provides a 200 watt-second output. Circuit b shows the alternate capacitor bank which pro-
vides a 100 watt-second output. With the optional addition of capacitors C5 and C6, circuit
b provides 200 watt-seconds. An optional switch wired between the positive terminals of the
capacitors in circuit b will also provide multiple power output ratings. Circuit ¢ is the trigger

circuit.

4.5/8"
2.7/8"

7" 17 3"

|«

19" " 5"

oo?ul

@

16 2 4

32

6-15/16"

FIG. 2—FOIL PATTERN for series capacitor bank which provides 200 watt-second output.
This foil pattern is also used for the parallel capacitor bank, having an output of 100 watt-
seconds, with a jumper connected between J1 and J2 and other modifications (see text).

1
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atlel crreuit employs the standard
photoflash capacitors for maximum
power output and requires a larger
canister housing

Computer grade capacitor circuit
The circuit bourd illustrated in Fig.
2 can be used for computer-grade ca-

SLAVE TRIGGER PARTS LIST

SC1-—National Semiconductors Ltd.
NSL-701-3, 3-element, series-con-
nected silicon cell

C1—0.01 uF ceramic disc capacitor 50
Vdc

R1-—39K; Va-watt resistor

SCR—General Electric C106B3 SCR Ac
plug

TRIGGER CIRCUIT PARTS LIST

R5, R7—2-megohm 1-watt resistor

R6—3-megohm 1-watt resistor

C5-—.25,F Mylar capacitor 400 Vdc

Flash tube socket, standard 4 pin radio
socket

Flash camera sync socket, standard ac
socket

Flashtube DX-5—Kemlite Laboratories,
1819 W. Grand Ave., Chicago, Il
60622

200 WATT-SECOND SERIES
CAPACITOR POWER PARTS LIST

S1—Dpdt switch-rocker or toggle type,
Allied Electronics No. 700-5110 or
equal

F1—1%s amp. Slow-Blow

D1, D2, D3—General Electric A15B or
equal 1A 200V silicon rectifier

R1—400-ohm, 10-watt resistor

R2, R3—30K, 5-watt resistor

C1—180 uF/200 Vdc Matlory
No. CG181T200A1

C2—180 uF/350 Vdc Mallory
No. CG181T350B1

C3, C4—3900 uF/250 vdc Mallory
No. CGS393T250FH1

Ac line cord and plastic strain relief.

PARALLEL CAPACITOR—
POWER PARTS LIST

S1—Dpdt switch, rocker or toggle type,
Allied Electronics No. 700-5110

F1—1%s amp. Slow-Blow

D1, D2, D3—Silicon rectifier GE type
A15B or equal

R1—400 ohm, 10 watt resistor

C1—180 uF/200 Vdc Mallory
No. GC181T200A1

C2—180 uF/350 Vdc Mallory
No. GC181T350B1

C3, C4, C5, C6—525 uF/450 Vdc Mal-
lory type FF45052 or equal

pacitors in series or standard photo-
flash capacitors in parallel with minor
changes. The series circuit employs
Mallory 3900-uF. computer-grade ca-
pacitors. This amount of capacitance
will produce a 200 watt-second output
to the flash tube. Resistors R2 and R3
serve to equalize the voltage across
the capacitor discharge bank, C3 and
C4. To produce the charging dc voltage
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for C3 and C4, capacitors C1 and C2,
in conjunction with the silicon diodes
D1, D2, and D3, form a voltage-
tripler circuit to transform 117 volts
ac into 450 volts dc. Fuse F1 is rated
at 1 ampere and must he of the Slow-
Blow type due to the greater current
drain .during the initial forming of
computer-grade capacitors. Likewise,
the current limiting resistor R1 is rated
at 10 watts and must be mounted no
less than '8 inch above the circuit
board to properly radiate the heat gen-
erated in the initial forming operation.

A jumper is indicated at J1 and J2
of Fig. 2. The jumper is only used
when modifying the circuit board for
standard photoflash capacitors and is
not required for series capacitors. The
dimensions indicated on Fig. 2 are to
locate drill centers for components
and capacitors. All electrolytic capaci-
tor terminal holes are %4 inch in di-
ameter. When mounting the capacitors,
be sure that the number 10 washer is
between the copper circuit and the
capacitor terminal with the mounting
screw inserted through the Vi-inch
hole from the component side of the
circuit board. Be sure the correct po-
larity is observed in mounting the
capacitors.

Parallel standard
photoflash capacitors

Only minor modifications are needed
to convert the circuit board in Fig. 2
to the parallel-connected standard
photoflash capacitor bank. The 1050
«F capacitance (525¢F + 525uF) will
produce an output of 100 watt-seconds
or, if you prefer, you can use the
larger circuit board in Fig. 3 with four
standard photoflash capacitors. This
will produce a 200 watt-second output
similar to the computer-grade series
capacitor circuit. In parallel use, the
circuit board in Fig. 2 does not require
R2 and R3. The 10-watt resistor Rl
must now be connected between the
cathode of D3 and the heavy foil
strip running across the top of the
board. (Use the holes provided for R3
in the series-capacitor circuit.) Capa-
citor C4 must be reversed in polarity
so that the positive terminals of C3
and C4 are attached to the plus bus
circuit. Now connect a number 18
wire between jumper terminals J1 and
J2. Trigger terminal T2 cannot be
used as shown. Move it 1o the positive
terminal bus at point R2. No change
is made to the voltage-tripler circuit
or its associated capacitors or diodes.

The four-capacitor parallel circuit
(Fig. 1-b, using the circuit board in
Fig. 3) can be modified to provide
selectable light output. For a choice
of either 100- or 200-watt-second out-
put, connect a single-pole, heavy-duty

AN
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FIG. 3—-FOIL PATTERN for parallel capacitor bank which provides 200 watt-seccnc output
(connect jumper between J1 and J2). With modifications, the foil pattern is aiso used for the

multiple power output flash (see text).
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FIG. 4—FOIL

TRIGGER PC BOARD

s @}

PATTERN for the
trigger circuit.

Ql_y
)
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toggle or rocker switch instead of the
jumper between points J1 and J2 in
Fig. 3. For a choice of 50, 100, 150
or 200 watt-seconds, modify the cir-
cuit board by removing the copper foil
paths between the positive terminals
of C3 und C5 and C4 and C6. Install
a heavy-duty single-pole, 4-position
progressive-shorting switch on the
housing top. Connect the four termi-
nals to the positive terminals on C3—
C6 and the arm to point T2.

WARNING: ONLY POWER-CAPA-
CITOR BANK (Fig. I-b) CAN BE
MODIFIED WITH OPTIONAL
POWER SELECTION SWITCH.
UNDER NO CIRCUMSTANCES
SHOULD A POWER SELECTION
SWITCH BE ATTEMPTED ON
FIG. 1-a SERIES-CONNECTED
COMPUTER-GRADE CAPACI-

www americanradiohistorv com
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TOR CIRCUIT. PLACING 9NLY
ONE CAPACITOR ACROES 450
VOLTS DC WILL PRODUCE A
DANGEROUS OVERLOAD OUT-
PUT AND CREATE A ?GTEN-
TIAL EXPLOSIVE CONDITION
IN THE CAPACITOR.

Trigger circuit board

The trigger circuit shown in Fig. 1-c
is simple with only 4 componenis. The
PC board for the trigger circuit is
shown in Fig. 4. Since the fashtube
socket is on the component side of the
circuit board, some minor difficulty
may be encountered in connecting the
flash tube socket to the circuit connec-
tions 1, 2, 3, and 4. All that is necessary
to make the proper connecticns is to
attach number 16 solid wires ta the 4
tube socket pins and insert th¢ other
end of the wires in the corresponding

.61 HIGW3IAON
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print board contact holes and solder.
Firm mechanical connections must be
made to the tube socket pins to pre-
vent solder heat from breaking a
solder-only connection.

To mount the trigger board to the
housing’s top, attach 4 stand-off ter-
minals to top and solder stand-off pins
through 4 corner holes of the trigger
circuit board. TS1 and TS2 connect
to the camera sync socket which con-
sists of a standard ac connector, with
either number 16 or 18 flexible, strand-
ed wire. The camera sync socket is
mounted on the housing’s top and can
be either a push-in, snap-lock, or
screw-mounted socket. This location
for the sync socket minimizes the
number of connections between trigger
circuit board and the power-capacitor
bank and places the sync socket in the
most advantageous position for use
with an optical slave trigger.

Power input connections

Ordinarily, one would expect the
power switch discussions to be along
with the 117-volt ac tripler circuit.
However, because there is a potential
shock hazard associated with the ac
power switch, it is described sepa-
rately. Only a double-pole double-
throw switch should be used in the ac
power line. The ac line must be con-
nected to either the two top or two
bottom terminals of the switch with
the power-capacitor bhank connected
to the center terminals of the switch
and a jumper connected to the unused
terminals. This connection, shown in
Figs. 1-a and 5, prevents voltage feed-
back through the switch to the ac plug
terminals and ecliminates a potential
shock hazard. It also provides a capa-
citor discharge shunt when the switch
is in the OFF position, to remove dan-
gerous stored capacitor voltages.

Optical slave trigger

The most valuable accessory to elec-
tronic photoflash photography is the
optical slave trigger for your photo-
flash (Fig. 6). It triggers the photo-
flash with the light from your camera
mounted photoflash and eliminates the
use of two sync cables. Figure 7 illus-
trates how the four components are
assembled on the prongs of an ordi-
nary ac plug and encapsulated in a
clear plastic or epoxy resin. The Gen-
cral Electric C106B3 SCR is specified
not only for the electrical specifica-

three 0.1 x 0.2 in. silicon chips con-
nected in series to provide sufficient
voltage output to trigger the SCR when
struck by the light from the master
flashgun. The NSL-701-3 can be pur-
chased for $6.00 from National Semi-
conductors Ltd., 331 Cornelia Street,
Plattsburgh, NY 12901.

(The NSL-701-3 is sold as an as-
sembly of bare silicon chips. These
are very fragile and easily damaged.
If you wish, you can purchase a com-

TO
CIRCUIT
BOARD

FIG. 5—AC POWER SWITCH wiring.

SCR A
c106B3

117 VAC

SC1 C1
NSL-701 -9

AC PLUG
FIG. 6—OPTICAL SLAVE TRIGGER CIR-
CUIT.

CAPACITOR BANK CIRCUIT board can be
seen from component side of board.

plete optical trigger—ready to plug
into the flashgun from most photo
equipment supply houses for approxi-
mately $15.00. The device is the Wein
Micro Slave.—Editor)

Final assembly

Upon completion of the power-
capacitor bank and trigger circuit

REAR VIEW OF PHOTOFLASH unit mounted
on tripod shows power cord and ac switch.

boards, the final mounting of compo-
nents in the plastic housing is begun.
Figure 8 shows the side view of the
component mounting inside the can-
istor housing. The ac power switch is
mounted on the bottom plate of the
housing with the 117 volt ac line con-
nected to the end terminals on the
switch and a shorting jumper con-
nected across the opposite end ter-
minals (see Fig. 5). Connect a 10-inch
section of ac cord from the two center
terminals of the switch and run it

0
% tions but for the anode terminal posi- | towards the top of the housing. Next,
O tion opposite the gate and cathode insert the power-capacitor bank circuit
T terminals. This is most convenient for ® board to locate the tripod mounting
O mounting the SCR on the prongs of position. The correct position for the
L_'“. the sync plug. | tripod mount is. slightly 'below the
o The light-sensitive device is a Na- L bottom of capacitor C1, with enough
9( tional Semiconductors Ltd. type NSL- FIG. 7—OPTICAL SLAVE TRIGGER com- space below ClI for.adequate back-
@ 701-3 silicon photodiode. It consists of ponent placement diagram. plate support. The tripod socket can
36
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If you select the variable-output
circuit for your flashgun, you'll find
a progressive-shorting switch al-
most impossible to obtain because
it appears that they’re now being
made only on special order.

Do not be misled by the terms
“shorting” and ‘‘non-shorting” in
switch catalogs. A shorting-type
switch has its arm or wiper arranged
so it establishes a new contact be-
fore breaking the old. In a non-
shorting switch, the wiper breaks
contact with one terminal before it
makes contact with the adjacent
one.

A progressive-shorting switch has
a long wiper that progressively con-
nects or shorts the fixed terminals
until all are tied together. Your best
chance at a suitable switch of this

surplus radio transmitter or antenna
tuning unit. Diagram a shows how
to connect it. (I have a hunch that
the burners on electric ranges have
a similar switch so you might 160k
into this.)

If you can't find a progressive-
shortirg switch, you can make an
equivalent from by wiring a 4-pole,
4-position rotary switch as in dia-
gram b. It should have ceramic
wafers and contacts rated at at least
5 amps at 350 volts dc.

The DX-5 flash tube is rated at
150 watt-seconds maximum, How-
ever, the author assures us that he
has not noticed any shortening of
the tube life due to its operation at
200 watt-seconds. Furthermore, this
tube is used in several commercial
200 wett-second flash guns.

type is to salvage one from a —Editor
FLASH TUBE
CAPACITOR BANK
METAL
SHIELD CIRCU!}BOARD
! CAMERA SYNC
TRIGGER 3
CIRCUIT I f SOCKET
BOARD
STAND-OFF—___|

FUSE F1

I—==1®

c4

-AC POWER SWITCH

FIG. 8—COMPONENT PLACEMENT DIAGRAM for the barebulb photoflash unit.
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be made from a 1-inch circle or square
plate of aluminum or brass, !4 inch
thick and with a v4-20 thre:ded hole
in the center point of the plate. Or,
if you prefer, a tripod socket inay be
purchased from your local camera
storc or a quick-release tripcd base is
available from Edmund Scientific Co..
101 East Gloucester Pike, Bartington.
N.J. under catalog number 40941,
With the tripod socket instal ecl. wrap
the capacitor bank, below th: print
board. with plastic film or acetate
sheet and tape securely. This wi'apping
offers additional electrical shielding
and will contain capacitor electrolyte
should a capacitor rupture for any
reason.

Insert the power-capacitcr circuit
into housing and firmly seet the pc
board to housing sides. A small piece
of tape is sufficient to secure ‘h: entire
assembly if the pc board has been
accurately contoured to the housing’s
interior dimensions. Attach the trigger
circuit connections and insert the top
of the housing onto the housin: body.
However, do not secure the top to the
body at this point. Insert the Jash tube
in the flash tube socket.

(continued on pige 80)
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LEADER IN ELECTRONICS
TRAINING

Over the years, Sylvania Resident
Schools have trained thousands of
men and women for key positions in
the electronics field. Now, through
Sylvania Home Training, you can
receive the same high-quality career
training at home. In your spare time.
While you hold your present job.
Remember, this training is designed
with one purpose in mind — to give
you the background you need to land
the electronics job you really want!

AUTOTEXT TEACHES YOU
ELECTRONICS RAPIDLY,
EASILY.

AUTOTEXT. offered exclusively by
Sylvania. is the proven step-by-step
method of hometraining that canhelp
you learn the basics of electronics
quickly and easily.

3 CASSETTE SYSTEM

This innovative learning-by-hearing
approach is a special option that adds
anextradimensiontoAUTOTEXT . It's
almost like having an instructor in
your own home. As you play the
cassette tapes, you'll have aninstruc-
tor guiding you through your
AUTOTEXT lessons. Explaining the
material as you read it. Going over
schematics with you, reinforcing the
basic electricity and electronics study
materials with you. Everything you
need to know to get you started
towards a highly regarded position as
an electronics technician — all in an
easy-to-understand, conversational
tone.

SPECIALIZED ADVANCED
TRAINING

For those already working in elec-
tronics or with previous training,
Sylvania offers advanced courses.
You canstartonahigherlevel without
wasting time on work you already
know.

PERSONAL SUPERVISION
THROUGHOUT

All during your program of home
study, your exams are reviewed and
your questions are answered by
Sylvaniainstructorswho becomeper-
sonally involved in your efforts and
help you over any “rough spots” that
may develop.

6 HANDS-ON TRAINING

To give dractical application to your
studies, a variety of valuable kits are
included in many programs. In
Sylvania s Master TV/Radio Servicing
Program, you will actually build and
keep an all solid-state black and white
TV set, and a color TV set. You also
construct an oscilloscope which is
yours to keep and use on the job.

FCC LICENSE TRAINING —
MOHREY BACK AGREEMENT

Take Sylvania’'s Communications
Career Program — or enter with ad-
vanced standing and prepare im-
mediately for your 1st, 2nd, or 3rd
class FCC Radio Telephone License
examinations. Our money-back
agreement assures youotyourmoney

back if you take, and fail tc pass. the
FCC examination taken vithin 6
months after completing the course.

CONVENIENT PAYMENT
PLANS

You get a selection of tuition plans.
And, there are never any n erest or
finance charges

SEND ATTACHED POSTACE PAID
CARD TODAY! FREE DESCRIPTIVE
BOOK YOURS WITHOUT OBLIGATION!

Sylvama Technical Systems, ¢

If reply card 1s detached send this coupon
| SYLWANIA TECHNICAL scHoot ]
| Home Study

| 909 Third Avenue
| New York, N.Y 10022

Piease send meFREE llustrate icareer
catalog. lunderstandthatiariunderno
obhgation

Address

State Zp

|
I — e i i, i S S e S — ——— — ——

=S
|

756-411-0
4

SYWANIA

Age e
Veterans: Check here O
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In the Master TV/Radio Servicing Prograrn,
you buitd and keep the all solid-state tlack
and white TV set, the color TV set, the 0s-
cilloscope and the muitimeter shownatove.
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THE LOW COST MINI-COMPUTER IS A
reality today. Together with time-shar-
ing systems, they are performing an
increasing number of tasks in all types

of applications.

However, the relatively high cost of
terminals has slowed both the accep-
tance and the use of the computer in
small businesses, homes, and schools.
The MITS Comter 256 (CT256) com-
puter terminal described here can be
built for less than Y2 the cost of most
terminals and offers many unusual
features not found in terminals cost-
ing several times as much.

The terminals important features

include:

A

- making

computer connection simpler and sav-

ing added cost.

A that allows trans-
mitting data or program material to
the computer from memory, line by

line.

omplete cursor contr

1 by software

as well as by manual control via the

keyboard.

. tape record

{0

t L
output jack

to enable taping of frequency shift
keyed (FSK) tones during telephone
connection to a computer. This gives
virtually unlimited memory capability.
Almost any type of tape recorder may

be used.

Ja-character

w1th a soft orange,
readout.

Standard ASCII encode

with TTY-33 format.

ter Burro

ughs display

hlghly legible

d k wl "“"l.:

Internal memory capability of 256
characters per page and up to 4 pages

of each page for a total of 1024 char-

acter storage for a 4-page unit.

ible er requirements. Oper-
able from hne voltage of 100 to 130

volts or 200 to 260 volts.

and add-on accessories.

N
ow in the termin:
w in the tern ninal

5 pin input output accessory

ck for hardwire computer connection

This is a special report
terminal in kit form. It
a computer directly orvia

The block diagram of the Comter
256 (Fig. 1) represents considerable where the tones are amplified, filtered

digital circuitry (91 logic IC’s in @ 4-  and demodulated back into serial bi-
page unit). The data path starts at the nary coding.
keyboard. When a character key is de- From the demodulator, the serial
pressed, the character is encoded into data goes to the UART and is con-
a 7-bit binary code and is sent in par-  verted to parallel form where it waits
allel form on 7 lines to the UART to be loaded into memory. When a
(Universal Asyncronous Receiver-  data available signal from the UART
Transmitter—a 40-pin  MOS chip) coincides with the 32nd character dis-
which converts the character data to play time for the self-scan (right hand
serial information. The serial data is end of display), the first 6 bits of the
sent to the FSK modulator which con- character are entered into memory
verts a binary 1 to 1270 Hz and a bi- (the seventh bit is not used in the CT
nary O to 1070 Hz. 256 memory) and the data position is
These tones are transmitted from automatically moved one position to
the acoustic coupler to the computer, the left.
via the telephone lines. The computer The self-scan display is connected
processes the data and returns it back to the memory so that as a character
over the telephone wires to the ter- is entered into memory it is simul-

minal at a different frequency (binary taneously displayed along with the

of memory. I = 2225 Hz, binary 0 = 2025 Hz). other characters in memory. This pro-
Automatic page change at the end The data is fed to the acoustic coupler cess is repeated for every character
POWER SUPPLY ACOUSTIC COUPLER
+260 AT 25mA FSK FSK TAPE
RS 232 2-MHz
MODULATOR | DE INPUT
75 ATIA MODULATOR ooTPLT INPUT/OUTPUT cLock
+5 AT 1A 1270Hz — MARK | 2225Hz — MARK
"10 AT 300mA 1070Hz — SPACE | 2025Hz — SPACE
-12 AT 180mA I f
SERIAL 1
DATA
FREQUENCY
BAUD RATE X16
UART & RECEIVE DIVIDERS & | —
A
A { B1B7 PARALLEL
KEYBOARD |PARALLEL | kEvBOARD/TRANSMIT READMWRITE CLEAT
15 kHz LOGIC & SWITCH
CURSOR
PR AL SEr CONTROL DISPLAY
R/W j' COUNTER
X&Y
o MEMORY P1 ADDRESS T
52) PAGE SELECT P2 COUNTERS UPDATE
z P SELF =
T RAM POWER SCAN pfit
5 SWITCHING P4 RESET| pispLAY
[37]
par DATA ‘[ ADDRESS
w ouT B1-B6 PARALLEL DATA
Q
2 FIG. 1—COMTER 256 COMPUTER TERMINAL block diagram showing data flow. Data flow
@ starts at the keyboard, which is shown at the left side of the diagram.
42
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Terminal
From A Kit o )

on a 4-page computer
can be connected to
telephone lines.

by THOMAS W. DURSTON

transmitted from the keyboard, plus
the computer can also transmit its own
characters to the terminal as the soft-
ware requires.

How it works

The most important single circuit in
the CT256 is the clock oscillator. It is
a 2-MHz crystal oscillator that pro-
vides the time base for the logic, and
is also used in the modulator of the
acoustic coupler to provide the FSK
tones. A crystal oscillator was chosen
for its stability. The 2-MHz clock is
divided down to provide 1 MHz, 62.5
kHz. and 15.625 kHz for logic time
base. It is also used to determine baud
rate (data transmission rate) for the
UART. The baud-rate switch selects
either 1760 Hz (110 baud Xlo, or
4800 Hz (300 baud X16) for the
UART clock by setting a program-
mable counter to divide the 2-MHz
clock by 1136 or 416 respectively. The
modulator in the acoustic coupler
works in a similar manner. Instead of
setting a switch to set a programmable
counter to divide by different rates, it
uses the binary logic 1 or 0 of the data
to derive the two divide rates.

Starting with the data path, the key-
board encodes the character by feed-
ing a 15-kHz signal to a 4-bit binary
counter that is connected to a 4-to-16
line decoder. The character keys are
connected to the 16 lines according to
the first 4 bits determined by the
ASCII code. When a key switch is
closed, and the line it’'s connected to
is strobed. the 4-bit counter is halted.
The 4-bit count where the counter
stopped is the first 4 bits of the 7-bit
ASCII code and the other 3 bits are
encoded by a series of logic gates.

quencizs as described before and is fed
into a speaker which transmits the
FSK zudio to the transmitter of the
telephone handset.

When the computer returns the data
or originates its own, it is received as
a 2225-Hz or 2025-Hz tone. The sig-
nal is picked up by a ceramic micro-
phone adjacent to the receiver in the
telephone handset, and is amplified
and converted to a low-impedance out-
put by a JFET-NPN transistor circuit.
This low-impedance circuit feeds the
tape cutput and a two-stage op-amp
active filter.

The two-stage filter removes noise
and irterference and provides a gain
of about 400. The filter output feeds a
carrier detector circuit that turns on
the carrier LED, enables the transmit
circuit, and enables the FSK demod-
ulator which consists of an XR210 IC
phase locked loop. The output of the
op-amp filter also feeds the XR210
and tihe signal is demodulated into
serial binary form. This serial binary
data is fed into the UART and is
sampled at the set baud rate. If the
serial data is valid, it is converted into
a 7-bit parallel format corresponding
to the ASCII code for the character

into memory, if it is a control charac-
ter (bell signal, cursor conirol char;
see table of control characters_ the re-
ceive decoder inhibits memory loading
and initiates the necessary ope -ation.

Memory operation

Probably the most involved <ircuitry
in the CT256 centers arounc 11e 5-bit
(32 count) display counter and 4-bit
(16 count) X-Y memory address
counters. The X-Y memory address
counters are both 4-bit (16 coiat) up-
down. presettable counters. mzking a
total combination of 256 a:ldresses
(16X by 16Y). For referen.c sake,
the Y addresses are called lises and
X addresses are called charzcier posi-
tions (see Fig. 2 & 3). The siait of the
page is called “home” (sec Fig. 4)
and has address ¢, § (line §. position
#). When the black “H” key (home)
is depressed, it homes the data to the
cursor position (right hand en.| of dis-
play—32nd character) and r:sults in
the X-Y address counters bein.: at §), ¢
during the 32nd character disp ay time.

After a 30-ms debounce period, a received. The cursor position is very impor- =
load signal is sent to the UART, where The UART also indicates that it has tant because it is during thi; 32nd- @
the parallel 7-bit character code is en- new data available. Meanwhile, the character display time that; r:w data D
tered into registers and transmitted out reccive decoding determines if the new is entered into memory, data i+ shifted %
serially at the selected baud rate. The 7-bit character is a display character right or left in the display, data is 3
serial data is sent to the modulator or a control character. If it is a display homed, memory is cleared, ind many g
where it is converted into audio fre- character. it is allowed to be entered other timing chains are based. N

43
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1 CHARACTER (6 BITS)

B1
~—
0
ASC Il CHARACTER 1 ~
CODE ENTERED 2 ]
HERE 3 ]
4 L]
5 .y
6
Y ADDRESS = Rp
(LINE POSITION) ™ (]
8 1| l
9 ] .
J I~ .
K el .
L | .
M ] .
N M~ .
L, j .
[
0, 234 L]
5

X ADDRESS
(CHARACTER

el T

~ RAM 6
TO

L RAM 1

POSITION)

FIG. 2—MEMORY FORMAT. The 6-bit character is entered into memory in ASC11 code. The
memory location is selected in accordance with the respective position on the page (line and

character position.)

At the time when the UART indi-
cates new data available and the 32nd-
character display time starts, the read/
write logic generates a write pulse for
the memory. The first 6 bits of data at
the output of the UART are then
written into 6 RAMs (Random Access
Memory) at that address. The write
pulse also goes to the cursor control
logic, where, upon completion of the
write pulse, the X-address is incre-
mented one position, shifting the data
one position to the left on the display.
The write pulse also triggers a circuit
that resets the data available line from
the UART.

The clear circuit, activated by either
pressing the black “C” key or receiv-
ing a control “L”, enters the ASCII
code for a blank into all 256 posi-
tions of memory for that page. It
works by holding the write circuit on
and forcing the data input lines to the
memory to coding for a blank. This
only takes place during the 32nd-
character display time during which
it “homes” the X & Y counters and
advances the X-counter 256 positions
(one complete page) at a 1-MHz rate.

The auto transmit circuit works by
depressing the black “T” Kkey which
activates logic that switches the trans-
mit data lines from the keyboard to
the data output lines from the memory.
Whatever character is in the cursor
position of the display is transmitted
out to the computer. As that character
is received back, it is re-written into
the same position in memory, the data
is shifted left one position and the next
character in memory is transmitted.

bits of ASCII code to locate a partic-
ular address in memory and display it
in the cursor position. The first char-
acter received after the address func-
tion is initiated, selects the line number
(1-16) by setting the Y address counter
equal to the first 4 bits of that charac-

FIG. 3—MEMORY FORMAT shows the page
position and character location respectively.
Address 0, 0 is the “home"” position on the
page.

FIG. 4—PAGE FORMAT shows how the page is displayed on the Self Scan dispiay. Each line
of the page is 16 characters long and the page is displayed one line at a time,

Since the memory only stores the first
6 bits of the 7-bit ASCII code, the 7th
bit must be derived by logic gating.

This is one reason why the CT256
cannot auto-transmit control charac-
ters.

The 7th bit cannot be derived for
control characters, and since the mem-
ory does not receive and store them
anyway, they have to be transmitted
manually via the keyboard. To allow
entry of control characters such as
carriage return, the detection of the @
symbol will cause auto-transmit to stop
and the desired character may be man-
ually transmitted. The @ symbol is
detected in the cursor position and
auto transmit cannot take place unless
it is shifted out by manually entering
a new character.

The address function is initiated by
pressing the black “A” key or by re-
ceiving a control “O”. It sets up the
receiving decoding to accept the next
two characters and use their first four-

WwWWwWwW americanradiohistorv com

ter’s ASCII code. The second character
received selects the position in the line
(1-16) by setting the X address counter
equal to the first 4 bits of that charac-
ter’'s ASCII code. These two characters
are used only for address location and
are not loaded into memory. For Y
(line) and X (position) identification
see Fig. 3.

Page circuitry

The page control circuit for a multi
page unit consists of two circuits for
each page. The first set of circuits en-
ables each set of 6 RAM’s, making
them active for the page selected; the
second set of circuits reduces power
to the unused pages to standby levels,
reducing current drain by 75%.

The operation of the page control
circuit is determined by the setting of
the PAGE switch. In MANUAL, the page
can only be changed by depressing the
black “P” key. Pressing the black “P”

(continued on page 91)
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Digital

Multimeter

Roundup

The digital multimeter has finally moved out of the laboratory and
onto the service bench. Here’s a rundown on those that sell for $300 or less.

FOR YEARS THE MULTIMETER HAS BEEN
the principal—and sometimes the only
—test instrument used by the service
technician for voltage, current and re-
sistance measurements. Many old-
timers have an almost continuous
squint acquired from peering at a
meter and (rying to read the voltage
indicated by a pointer that has banged
against its pins once-too-many times.

Digital meters—presenting the me-
tered quantities in large easy-to-read
numbers—have been used in labor-
atories, industrial plants, etc. for years
but have just recently been developed
to the point that they are priced within
the reach of electronic service tech-
nicians and many experimenters.

The digital multimeter, often called
2 dmm or dvm, offers many advan-
tages to the busy service technician.
For example, in some dmm’s, range

by ROBERT F. SCOTT
TECHNICAL EDITOR

selection, polarity indication and deci-
mal point placement are performed
automatically. The indications are often
large erough to be easily read from
up to 20 feet away. Parallex does not
exist so it cannot affect reading ac-
curacy. The accuracy of the instrument
is much greater than a typical analog
vom or vtvm.

There are quite a few new dmm’s
in the $300 and under class that will
appeal to the service technician and
advanced experimenter. We are going
to discuss the features and operating
principlzs of the dmm and present the
pertinert specifications of the instru-
ments you should consider before
making your selection.

How th2 dmm works

The analog instrument takes the
meterec quantity—voltage, current or

$2/53
=y = o S B — = T T T T~ A
i ) :
i [ voLTaGe ! '
:o/ ATTENUATOR I !
1
% | i
INPUT ' CURRENT ] AC
SELECTOR -0+ SHRURNTNS O &0 !
SWITCH . (N
\ CONVERTER
DC/INO |
OHMS e f
CIRCUIT ! o
DC/Q AMPL [
RAMP L——o “
GENERATOR
COMPARATOR
{A/D CONVERTER} r DIGIT DRIVERS
LSt —
SEGMENT |—4 DISPLAY
DRIVERS
BATTERY
CLOCK DISPLAY MULTIPLEX — ¢
OSCILLATOR RATE POWER =
SUPPLY -

[TTl

+10V 46V 0 +tav

FIG. 1—BLOCK DIAGRAM OF BALLANTINE MODEL 3/24 digital multimeter. Note the basic

similarities between this and an analog multimeter.
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resistance—and converts it into & volt-
age that is read on the meter in the
proper values and terms. A precision
voltage divider attenuates the tes: volt-
age so it is within the basic voltage
range of the meter movement The
dmm is similar except that the moving-
coil meter is replaced by an anaalog-
to-digital converter whose cutput
drives a digital display or readout.

Compare the block diagram o>f the
Ballantine model 3/24 dmm (Fig. 1)
with that of your Simpson 2€0, Trip-
lett 630 or similar instrument and
you’ll see the resemblance. The dmm
is basically a dc instrument with a
scaled-down portion of the input volt-
age applied to the display through the
analog-digital (A-D) converter. Resis-
tance is measured by passing a1 con-
stant current through the uncnown
resistor and measuring the voltage
drop across it. Current is mete-ed by
measuring the voltage drop across a
current shunt. When measuring ac
voltage or current, a rectifier is inserted
between the input attenuator and the
A-D converter.

The A-D converter is the in erface
between the analog dc input and the
digital display device. There are a
number of different ways of convert-
ing an analog dc voltage to a digital
value. Among these are: voliaje-con-
trolled oscillator, single-ramp and
double-ramp integration, charge bal-
ancing and successive approxirnation.
All have advantages and disadvintages
that affect accuracy, resolutio:, and
the rate at which the-display can fol-
low or track a changing input signal.
The study of A-D converters as ap-
plied to dmm’s is quite interestiag; but
is beyond the scope of this article. If
enough of you are interestzd, we'll
cover A-D converters in a futur: issue.

Displays
The three types of displays in com-
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mon use are LED’s in both 5 X 7 dot
matrix arrays and seven-segment ar-
rangements; liquid crystals in both
transmissive and reflective types and
gas-discharge tubes such as the Nixie.
Each type has its advantages and dis-
advantages.

Gas-discharge tubes generally offer
brighter and larger digits that can be
read from greater distances. However,
they require a relatively high excita-
tion voltage and their current drain is
high enough to restrict their use to
line-operated bench-type instruments.
LED’s are thc most common type of
display. They are easy to read in either
format; are high-efficiency devices that
operate from approximately 1.5 volt
and draw about 25 mA pcr segment.
When the display is strobed, the aver-
age power is low and long life can be
expected from high-quality dry cells.

There are reports that some bench
technicians complain of eye strain and
fatigue after long hours of reading
LLED and gas-discharge displays. Too,
both types tend to wash-out when
viewed in bright sunlight.

Liquid crystals are the new-comer
to the display field and seem to be the
ideal in terms of power consumption.
A liquid-crystal display draws only
microwatts while an equivalent LED
display will draw many milliwatts.
This type of display is made in
both  transmissive and reflective
types. The former must be back-
lighted which compromises the power

TWENTY TWO RANGES, four each for
dc and ac volts and current and six for
resistance are included on the Data
Precision model 134. lts 3% -digit, 7-
segment gas-discharge display incor-
porates 200% over-range and has a
reading rate of approximately 1 per sec-
ond. Voltages up to 1.5 kV rms; current

to 2 amps and resistance to 20 megs
can be read. At 100% overrange, the
reading is 1999. Readings above 1999
are indicated by the lighted *“1” and
selected decimal point. The other three
digits are blanked.

The least significant digits are 1, 10,
and 100 mV and 1V on the voltage
ranges; 1, 10, 100 A and 1 mA on cur-
rent; and 0.1, 1, 10, 100, 1K and 10K in
the resistance mode.

Optional isolation probe has switch-
able 100K isolating resistor. High-volt-
age probe extends range to 30 kV. 3%
X 7¥8 X 87 in. 4% Ibs. $189.
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saving gained through its use. The re-
flective-type display can be used in
areas where high ambient light and
widest angular visibility are not needed.

Battery operation

Most dmm’s are line-operated with
built-in batteries. Some have throw-
away dry cells and others have re-
chargeable batteries, either installed or
in optional battery packs. If you want
a battery-only instrument, be sure that
the batteries will last long enough for
a couple of days use.

LINE-OPERATED VERSION of the model
21 is Data Technology’s model 20.
Ranges, functions and specifications are
the same as in the hand-held mode/ 21.

Options include single and side-by-side
rack mounts, carrying case, high-voltage
probe; 100-, 115- and 230-volts ac line
operation and IC sockets for quick com-
ponent replacement, 2.5 x 6.25 x 9 in.,
2.3 Ibs. $269.

FOUR RANGES and cold-cathode read-
outs and indicators are used in the
Heathkit IM-1202 portable digital multi-
meter. This 2V2-digit instrument is well
within the reach of hams and beginning
electronics experimenters while meeting
the specifications required for many op-
erations on the radio/TV service bench.

Its ranges are: 2, 20, 200 and 1000
Vdc; 2, 20, 200 and 700 Vrms (25 Hz to
10 kHz); 2, 20, 200 and 2000 mA dc and
ac; 200, 2000, 200,000 ohms and 2 megs.
Overrange is 25% on all ranges—within
maximum limits. Resolution on the low-

R o

est ranges is 10 mV, 10 xA and 1 ohm.
Accuracy (full scale 1 digit): dc volts
+1%; dc and ac current and ac volts
+1.5%; ohms *+2%.

Input impedance is 1 megohm on all
voltage ranges. Power requirements
110-130 or 220-260 Vac, 50/60 Hz. 7%
X535 X 3% in., 2¥2 Ibs. $79.95.

-
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WORLD’S SMALLEST is the claim made
for the Non-Linear Systems mode! LM-4,
a full 4-digit instrument with full-scale
count of 10,000 on 0.31-in. red LED dis-
play elements. It measures ac and dc
volts from 100 4V to 500 V and resis-
tances from 0.1 ohm to 10 megohms and
operates from the 117-volt line.

The case is 13 inches high, 2%
inches wide and 3% inches deep. Iis
carrying handle also serves as an ad-
justable tilt stand. $187.

PLUG-IN BOARDS, IC’'S AND read-
outs for easy replacement are features
of the DigiTec model 2110 and 2120.
Internal rechargeable batteries facilitate
operation independent of power lines. A
built-in automatic charger keeps the
batteries charged as long as the dmm
is connected to the power line.

Dc voltage ranges extend from 199.9
mV to 1000 volts full scale with basic
accuracy of 0.1% of the reading. Ac

voltage can be measured from 1.999 to
500 volts (750 volts on the 2720) with

accuracy of 0.5% of the reading. Basic
accuracy of 0.5% of the reading is
available on five resistance ranges ex-
tending from 199.9 ohms to 19.99 megs.
A zero control permits nulling test-lead
resistance.

Functions are selected by pushbuttons
while ranges are changed with a rotary
switch that includes a BATT CHK posi-
tion. Input impedance is 10 megs on
dcV; 1 meg shunted by 10 pF on acV.
The 3% -digit display uses 0.3-in. high
LED numeric indicators. Overrange
blanks all numerals except the over-
range “1”, polarity sign and decimal
point.

Gulton R-200 batteries operate the
model 2770 a minimum of 8 hours and
the 2720 5 hours in continuous opera-
tion. Recharging takes 16 hours after
full discharge.

The 2120 (not shown) has all the fea-
tures of the 2710 plus five ac and dc
current ranges extending in decades
from 1.999 kA to 1.999 A.

Power requirements 115/230 V, 50-
400 Hz; 2.5 W for the 2770 and 5 W for
the 2720. Size 2.43 x 7.25 x 7.95 in.,
2 Ibs. less batteries. Model 2110 $219,
2120 $275.
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AUTOMATICALLY POSITIONED deci-
mal point, 100% overrange capability
and fool-proof out-of-range indications
are features of the B & K Precision
mode! 281. On this 2Va-digit instrument,
out-of-range is indicated when the first
digit remains on while the second and
third digits are off.

Ac and dc voltages are measured on
100 mV, 1.00, 10.0, 100V and 1.00 kV
ranges. Accuracy is *1% of reading

+1 digit on dc and *=1.5% of reading
+1 digit on acV. Current measurements
(ac and dc) are in 100 gA, 1.00, 10.0
ana 100 mA and 1.00 amp ranges with
accuracy of =1.5% of reading =1 digit.
Frequency response is 20 Hz to 1 kHz.

Seven decade resistance ranges (10
ohms to 10.0 megohms) provide ac-
curary 2% of range to 1 megohm and
3% of range on 10 megohms. The in-
strument provides 100% overrange on
all functions.

The 281 operates from 117 Vac, 15 W.
32 x 7 X 9in. 5 Ibs. $170.00.

CAPACITANCE READING CAPABILITY
in a hand-held dmm is a unique feature
of the Data Technology model 21. It is
a 3% -digit instrument powered by four
internal rechargeable batteries that pro-
vide up to several weeks of intermittent
usage. It comes with a plug-in battery
charger that can be specified for 100-,
115- or 230-volt operation. Battery
charge life is extended by the use of
PUSH-TO-READ switches.

Voltage ranges are 2, 20, 200, and
1000 volts dc and peak ac with 1-mV
resolution, Resistance ranges are 2K,
20K, 200K and 2 megohms. Capacitance
is read in four ranges from 2 to 2000 nF
(.002 to 2.0 uF) with resolutions of 1, 10,
100 and 1000 pF.

Accuracy on resistance and capaci-
tance is +0.15% of reading +0.05% of
full scale; +=0.1% of reading +0.05%
of full scale on dcV and 0.5% or reading
+0.1% of full scale (50 to 500 Hz).

The mode! 21 slips into a pocket or
into a handy carrying case that clips
onto a belt. It is 6.8 x 3.25 x 1.75 in.
and weighs only 12 oz. $269.

Reading specifications

The 2 digit: Dmm’s are generally
specified by the number of digits (nu-
meral indicators) in the display. Each
digit is capable of displaying any nu-
meral from O to 9. A 3-digit instru-
ment will have a maximum reading of
999 anc a minimum of .001. If it has
1, 10, 100 and 1000 volt ranges, it
reads maximums of .999, 9.99, 99.9
and 99¢ voits, respectively.

Each digit added to a display in-
creases zircuit complexity and cost pro-
portionately. Manufacturers found that
they conld improve the resolution (the
smallest change in the quantity being

T e e e

NOISE COMPONENTS on the signal be-
ing metared are removed ty a two-pole
filter before being processed by the
A/ D converter in the Fluke model 8000A.
It is a compact 3%2-digit instrument
featuring pushbutton range and function
selection, automatic polarity switching,
a self-locating decimal point and self-
zeroing to eliminate offset uncertainties.
The basic dmm is designed around 0.2
and +2.0 Vdc and has twenty six ranges
and six functions.

The 8000A measures ac and dc volt-

ages from 100 gV to 1199 V; current
from 100 mA to 1.99 A; and resistance
from 100 milliohms to 19.99 megs. Dc
voltage and current are measured with
accuracy of =0.1% of reading +1 digit
and +=0.3% of reading +1 digit, respec-
tively. On ac (45 Hz to 10 kHz) voltage
accuracy is *+0.5% of reading + 2
digits. Current measurements are =1%
of reading +2 digits (except on 2000
mA where frequency is limited to 3
kHz). In the range of 10 kHz to 20 kHz,
voltage accuracy is *=1% of reading
+2 dijits. Resistance accuracy is =+
0.2% of reading +1 digit on all ranges
except +0.5% of reading +1 digit on
20-mec range.

Inpu: impedance is 10 megs on dcV
and 10 megs shunted by 100 pF on acV.
Optional probes extend measurement
capabiiities to 30 kV dc, 200 amps dc
and to 500 MHz on acV.

The Fluke dmm is available in some-
what more expensive options. The
8000A-01 includes an optional recharge-
able battery pack providing over 8 hours
of portable operation. The 8000A-02 has
a digital printer output; the -05 features
a 10-amp current range and the -06 has
low ohms (2 and 20 ohms) ranges.

The 8000A operates from 100-115
and 230 Vac, 50400 Hz, 2 W. 2.52 X
8.55 x 9.9 in., 2.75 Ibs. $299.
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measured that will produce a change
in the display reading) of their iastru-
ments at little increase in circuil com-
plexity or cost by adding a lzf -hand
digit that displays only the numeral
“1.” This 1" is called the hili-digit.
Thus, a 3V4-digit instrument can dis-
play 1999.

Overrange is an extension of the
half-digit technology and is a raeans of
extending the readings beyond what
would be full-scale on an analog in-
strument. Most multimete: have
ranges of 1, 10, 100 and (00 or
similar decades. Now, suppos¢ tiat we
want to measure the precise voliage of
a standard 1.5-volt dry cell. Using an
analog instrument, we would have to
use the 10-volt range and woud not
be able to read the voltage ‘with any
degree of accuracy. With a ¢mm, we
would use the 1-volt range. Tae ap-
plied voltage would be greate- than
the range selected. The instiument
would sense an over-range; ‘he half-
digit “1” would light and the voltage

'—-—
TRUE PORTABILITY AND LAB preci-
sion are claimed for the 4V2-cigit Data
Precision model 245. It is about the size
of an Instamatic camera and e.en in-
cludes a wrist strap. Voltage, current

and resistance are read on Zz1 ranges
with 100% overrange. It comes with
carrying case, wrist strap, tes leads

and a battery module that includes re-
chargeable batteries, battery charger
and line cord.

When operated on the ac e, the
batteries remain on charge wteiher the
dmm is turned on or off. When discon-
nected from the power line for p-ortable
or field use, the batteries last at least
6 hours before recharging is required.
Recharging takes about 12 hcurs.

Ranges: Dc volts 1.000 to 1030 with
100% overrange. Input impedance 10
megs on three highest ranges:; over
1000 megs on 1.000-volt rang=z. On ac,
the ranges are the same == on dc

" e

except on the 1-kV step wrere over-
range voltage is limited to 500 volts.
Ac input impedance is 1 egohm
shunted by 50 pF or less. Maxirmum rms
input is 500 V, 30 Hz to 10 kHz. above
10 kHz it decreases linearly to 20 V at
50 kHz. Settling time (to setth: within
+ 0.1% of final reading with full-scale
input) is 2.5 sec.

Current (ac and dc) 1 mA tc 1 A in
four decade ranges with 100°% over-
range. Resistance: 1K to 10 megs in five
decade steps. Least significant digit on
lowest range is 1 milliohm. NMaximum
open-circuit voltage is 3.5 V.

Operates from 105-125-vo'ts 47-63
Hz. 5% x 1% x 3% in. 1.3 Ibs. $295.
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could be read with three-place accuracy
—1.470 for example—an impossibility
with an analog vom.

Accuracy of an analog vom is
usually specified as a percentage of the
full-scale reading—generally 2 to 3%.
Parallax, pivot wear, needle unbalance
and other deficiencies of the moving-
coil meter can further degrade ac-
curacy. On the other hand, the
accuracy of a dmm is specified as = a
percentage of the reading plus 1 digit.
A reading of 1.000 volt would have a
possible error of (1.000 x .001) + 1

FULL 3-DIGIT LED DISPLAY is used on
the Ballantine 3/24 dmm. Two rotary
panel switches provide 25 operating
ranges including one for battery check.
A flashing left-hand digit and an indica-
tion of less than 200 indicate a reliable
reading between 1000 and 1200. Auto-
matic polarity indication when measur-
ing dc voltages and current. Ranges are:
1000 mV, 10, 100 and 1000 Vdc; 100 and
1000 pA, 10, 100 and 1000 mA dc and
ac; 1000 mV, 10, 100 and 500 Vac; 100,
1000, 10,000, 100,000 ohms and 1 and
10 megohms.

Accuracy is +0.2% of reading +1
digit on 1000 mV dc, =0.5% of reading
+1 digit on 10, 100, 1000 vdc and the
five current ranges; +=1% of reading
+2 digits on acV; =1.5% of reading
+2 digits on ac current and =1% of
reading —+1 digit on all resistance
ranges.

The optional 70850A peak detector
can be used to measure sinewaves to
beyond 500 MHz. Maximum input signal
is 30 Vac. The optional 70800 HV probe
measures dc up to 30 kV.

The 3/24 operates from any one of
four dc power sources: NEDA type 1603
dry cell battery, any external 6.2-10-
volt source delivering 50 mA, a voltage-
dropping network or the Ballantine 32401
dc adapter permitting operation from 9.8
to 34 volts dc at 10 to 100 mA, depend-
ing on the input voltage and setting of
the display brightness control. Ac op-
eration is from the optional 32402A
plug-mounted supply requiring 100 to
135 Vac at 3 watts. The unit stores in
the dmm’'s battery compartment. A
32403A rechargeable NiCad battery sup-
ply powers the dmm for 16 hours and
incorporates a charger that restores full
charge in 16 hours. Fits in battery com-
partment and operates from 100-125
and 200-250 Vac, 48-420 Hz.

The 3/24 is 55 x 2.4 x 7.1 in., and
weighs 2 Ibs. with battery. $195.

or = .002 volt.

Auto-ranging is a feature of some
dmm’s. The operator selects the de-
sired function (volts, current, resis-
tance, etc.) and connects the test leads
to the point or component being mea-

ANALOG OUTPUT AND DISPLAY are
features of the Simpson 360 that are
unique in dmm'’s in its class. The an-
alog output terminals of the 360 provide
1 Vdc (open-circuit) corresponding to a
digital reading of 1000. This analog sig-
nal voltage can be used to drive a
graphic recorder.

The analog meter is a zero-center
instrument that is handy for peaking,
nulling and making other adjustments
on circuits evolving rapidly varying
signals.

The 360 is a 3V2-digit instrument em-
ploying 7-segment LED display elements.
It can operate from 117 or 240 Vac, 50-
400 Hz lines. For complete isolation
from power lines or in cases where ac
power is not available, rechargeable
NiCad batteries provide up to five hours

of continuous operation. Recharging is
automatic when the line cord is plugged
in and the function selector is in the
BATT CHRG ONLY position. A LED on
the panel shows when the battery is be-
ing charged.

The function selector switch has four
positions: OFF disconnects all power
from the internal circuits; BATT CHRG
ONLY fully charges the battery in 16
hours; DC OHMS connects the appro-
priate input jacks for measuring dc cur-
rent, voltage and resistance; depending
on the setting of the range selector. AC
connects the appropriate panel jacks to
the ac voltage or current metering cir-
cuits selected by the range switch.

Voltage ranges are from 200 mV to
1000 Vdc and 600 Vac. The 0-200 and
0-2000-ohm resistance ranges are ‘“‘low
power’’ with a maximum 150 mV open-
circuit. The other ranges are 20K, 200K,
2 megs and 20 megs full scale.

Input jacks—20 wA, 200 pA, 2 A and
10 A—are used for current measure-
ments with full scale values selected by
the range switch with accuracy +0.5%
of the reading +1 digit (except on 2 A
and 10 A ranges where accuracy is
+1% of reading + 1 digit). Six ac
ranges cover from 200 pxA to 10 A. Ac-
curacy *=1.0% of the reading +1 digit
through 200 mA; +2.0% of reading +2
digits on 2- and 10-amp ranges.

Size 7.2 X 54 X 3.75 in., 4.5 Ibs.
$295.
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CONDUCTANCE AND LEAKAGE cur-
rent are two unique features of the
Tekelec 357 Multex dmm. Like the TA
355 and TA 356, the TA 357 has optional
transmissive or reflective liquid-crystal
readouts, ZERO control and Touch-n-
Hold probe. There are six decade volt-
age ranges covering 0.1999 volt to 19.99
kV. Input impedance is 10 megohms on

the first three ranges and 1000 meg-
ohms on the 1.999- and 19.00-kV ranges
with the 100:1 HV probe. An ON-OFF
switch displays the ac line voltage when
the ac-volts function is selected.

Current (ac and dc) is metered in
0.1999, 1.999, 19.99 and 199.9 mA
ranges. Conductance is mhos is mea-
sured in four ranges: 2 X 10% 2 x 107,
20 X 10* and 200 X 10 Leakage cur-
rent ranges are 10 pA, 100 pA and 1 nA.
Size 2% x 5% x 92 in. $179.

ITS 3%-DIGIT DISPLAY makes the B
& K Precision model 282 the “Big
Brother” of the 2871. It reads voltages in
four decade ranges from 1.000 to 1000
voilts ac and dc. The 100% overrange
feature permits maximum readings of
1.999, 19.99, 199.9 and 1999 on all
ranges. On the 1-, 10-, and 100-Vdc
ranges accuracy is =0.5% of the read-
ing =1 digit and *=1.0% of the reading
=1 digit on the 1-kV range.

On ac volts (50 to 200 Hz), accuracy
is =1.0% of the reading =1 digit on the
three lowest readings and +=1.5% of the
reading =1 digit on the 1-kV range. Ac-
curacy (50 to 1000 Hz) is =1% on the
1-, 10- and 100-V ranges and *+1.5% on

the 1.5-kV range. Response is =0.5 dB,
1000 to 10,000 Hz on the 1- and 10-volt
ranges; +=1 dB, 1000-10,000 Hz on 100-
V range and 1000 to 2000 Hz at 1 kV.

Resistance is measured in six decades
from 100 ohms to 10 megohms. Accu-
racy is =1% of reading =1 digit, 100
ohms to 1 megohm; =2% of reading
on 10-meg range.

The test probe has a selectable 100K
resistor that is used in making measure-
ments in high-impedance and high-fre-
quency circuits. This resistor, in series
with the 10-meg internal voltage divider
causes a — 1% error in the reading. When
precision is needed, increase the meter
reading by 1%.

Operates from 105-125 Vac, 50-60 Hz.
3%2 X 7 X 9in., 3 Ibs. $200.
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BUILT IN A PROBE, the Hewlett-Packard
mode! 970A has automatic ranging, zero
and polarity indication.

The voltmeter ranges are 0.1, 1.0, 10,
100 and 1000 volts with 500 V dc and
ac maximum input. On dc the accuracy
is =0.7% of the reading +0.02% of the
range. On ac, accuracy (1 V to 1 kV) is
+2% of the reading +0.5% of the range
—from 45 Hz to 1 kHz. From 1 to 3.5

¢

kHz, accuracy is +=3% of reading +0.5%
of range. Five ohmmeter ranges cover
from 1K to 10 megs with accuracy of
+1.5% of reading +0.2% of range.

Accessories include 5-range dc and
ac ammeter adapters measuring 100
uA to 1 A fullrange, an rf probe that
adds 100 kHz to 500 MHz to the ac
measurement range of the 970A.

Size 6%2 X 1% X 1% in. 3 Ibs. $275.

FIVE MODELS in the Weston series
4400 of dmm’s are within the $300 fimit
set for this listing. They vary in accu-
racy, number of ranges, functions and
the type of operation. They are all 3V2-
digit instruments. The 4440, 4442
(shown) and 4443 are self-contained
portables with rechargeable battery
packs that deliver up to twelve hours
of continuous power. The 4448 and 4449
are for use on 117 Vac, 60-Hz only.
Models 4442 and 4449 have twenty
ranges covering from 20 mV to 1 kV ac
and dc, 200 ohms to 20 megs plus 199.9

pA and 1.999 mA dc and ac current
ranges. The 4443 measures only dc
volts and current and resistance in the
same ranges as the other instruments
in the series.

All instruments in the 4400 Series are
2.25 X 5.45 X 7 in. and weigh less than
2.5 Ibs. Prices range from $220 for the
model 4448 to $275 for the 4442.

sured. The dmm automatically selects
the correct range and positions the
decimal point to give the most ac-
curate reading.

Now that we’ve had a look at the
dmm. let’s take a look at the pertinent
specifications of dmm’s in the $300
and under range.

MANUFACTURERS

Ballantine Laboratories
PO Box 97
Boonton, NJ 07005

B & K, Div. of Dynascan Corp.
1801 W. Belle Plaine Ave.
Chicago, IL 60613

LIQUID-CRYSTAL DISPLAYS using field-
effect 7-segment devices are featured in
the Tekelec model TA 355, TA 356 and
TA 357 dmm’s. The TA 355 bench model
and the TA 356 portable dmm have five
functions, 25 ranges with pushbutton
range and function selectors. Sensitivity
is 100 xzV on ac and dc voltage, 100 nA
ac and dc and 0.1 ohm.

The standard displays are transmis-
sive types—black on a white back-
ground. The optional reflective displays
are black on a grey-green background.
The ZERO control is a screwdriver ad-
justment on the 355 and a thumb-wheel
control on the 356. Range-to-range shift
is 1 digit, maximum. The reading rate
on th2 portable is fixed at 3 per second.

A 3-position rocker switch on the 355
selects 3 readings/second, 1 reading/
second or “hold” the reading indefi-
nitely.

Thz TA 356 operates from internal re-
chargeable NiCad batteries with a life
of about 6 hours per charge with the
transmissive display and 8-10 hours
with the reflective display. The separate
power supply/battery charger is stan-
dard for either 117 V, 60 Hz or 230 V,
50 Hz.

The TA 355 can be specified to op-
erate from either 117 Vac, 60 Hz or 230
Vac, 50 Hz. Interchangeable NiCad bat-
teries and charger/ac supply are op-
tional.

Dc and ac voltage ranges are 0.1999,
1.999, 19.99, 199.9 and 1000 volts. Cur-
rent ranges are 0.1999, 1.999, 19.99,
199.9 and 1999 mA. Resistance ranges
are (.1999, 1.999, 19.99, 199.9 ohms and
1.999 megohms.

Ogtions are Touch-n-Hold probes and
BCD printer output (TA 355 only). The
TA &55 is 3% x 8%2 x 12% in.; the
TA 356 is 2% x 5% x 9% in. $289 each.
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Dana Laboratories
2401 Campus Drive
Irvine, CA 92664

Data Precision Corp.
Audubon Rd.
Wakefield, MA 01880

Data Technology Corp.
2700 Fairview St.
Santa Ana, CA 92704

DigiTec (United Systems Zorp.)
918 Woodley Rd.
Dayton, OH 45403

John Fluke Mfg. Co.
PO Box 7428
Seattle, WA 98113

Heath Co.
Benton Harbor, Ml 49022

Hewlett-Packard Co.
1501 Page Mill Rd.
Palo Alto, CA 94304

Keithley Instruments Conp.
28775 Aurora Rd.
Cleveland, OH 44139

Non-Linear Systems
PO Box N
Del Mar, CA 92014

Schneider Electronics
11 Riverside St.
Medford, MA 02155

Simpson Electric Co.
853 Dundee Ave.
Elgin, IL 60120

Tekelec, Inc.
31829 W. La Tienda Dtiva
Westlake Village, CA S1251

Weston Instruments
614 Frelinghuysen Ave.
Newark, NJ 07114

A TEMPERATURE RANGE of -50°C to
+200°C is a unique featurz of the
Digitest 610, a product o 3Schneider
Electronics, Inc. It is a 4 -digit instru-
ment with four piano-type function keys
—for temperature, resistarc¢, voltage
and current—along the righi esge of the
case and six range keys across the bot-
tom. It operates from bultin NiCad
batteries and from 117 or 210 V, 50—
6- Hz. A BATTERY-TEST funac:ion is in-
cluded.

Resistances from 0.1 ohm to5 5 megs
are measured in five ranges. /Ac and dc
currents from 100 nA to 1 NA are mea-
sured in one range; voltage from 100 gV
to 1 kV in four ranges.

The Digitest 610 is 3.3& 473 X
9.06 in., 3.5 Ibs. with batteries. $295.

(Product Listing continues nn page 81)
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THINGS ARE GOING DIGITAL ALL OVER
the place. Aside from the advantage of
getting a definite figure for a given
reading, the digital-readout instruments
have the advantage of high accuracy.
A lab instrument can be as accurate as
0.002%, and field type instruments
are now in use at 0.2% and even bet-
ter.

There are places where the old-fash-
ioned D’Arsonval meter still has a
slight advantage. It is easier to see a
peak in a reading with a meter-needle,
or sudden current-surges, etc. How-
ever, for use in labs, R&D, and service
work, the precise figures displayed by
the digital readouts is definitely bet-
ter. In many modern circuits we must

they can be made with letters, etc.).
Each cathode is switched on to display
the digit.

The latest thing is a light-emitting
diode (LED) readout. These are most-
ly of the GaAs type, and emit red
light with only a very small amount of
voltage and current (other materials
are used to produce green or yellow
readouts). There are two major types;
the dot and the “seven-segment” type,
with seven bars. These are arranged in
a pattern like Fig. 1. To make an “8”,
all bars are activated. To make a “3”,
bars A, F, G, E and D are energized,
and so on.

The LED dot displays work just like
the 7-segment bar type, but they use

er) are often combined in the same
IC. It decodes the BCD (Binary-Cod-
ed-Decimal) signals from the Mem-
ory-Latch, and converts them into sig-
nals to actuate the display.

The Memory-Latch is fed by the
Decade Counters; we'll trace this out
in a moment. The main difference be-
tween Nixie and LED readouts is the
voltage. Nixies use about 100 volts,
LED’s about 15 volts. So, LED’s work
well with the low-voltage TTL IC’s
used in the control circuitry. LED’s,
however, do draw more current than
the Nixie type display and do not use
very much less power.

Now let’s follow the control pro-
cess through, from the counter inputs.

Digital Insfruments
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FIG. 1—SEVEN-SEGMENT DISPLAYS using LED’s. a—Shows the bar
type, and b——The dot type. Five dots equal one bar.

FIG. 2—DIGITAL METER CIRCUITRY using MOS IC’'s and LED dis-
play. Display units light in sequence, but so fast that there’s no tlicker.
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be pretty accurate; transistor voltages,
etc. The digital readout gives us our
measurement as “10.75 volts” or what-
ever is called for. (It is slightly discon-
certing to some old goats to see such
a reading displayed as **10.7543 volts”!
It takes a little practice to learn to ig-
nore the “LSD” which is not a chemi-
cal but “Least Significant Digit™!)

How they work

Digital readouts are made with sev-
eral different types of display units.
The original was the Nixie tube made
by the Burroughs Co. It is a cold-cath-
ode tube like a neon lamp. It has a
common anode, and ten cathodes—0
through 9 (in the most common type;

sets of four or five individual LED’s
to make the equivalent of the bar.
Liquid-crystal displays have been used
in some instruments, but there are still
some drawbacks—visibility to name
just one. As a result, they’re not quite
as common as the others.

The control circuitry

All of these readouts use a control
system which is basically similar. Start-
ing at the display unit and working
back toward the input, we go through
a Display Driver. This is a set of solid-
state switches which controls the illum-
ination of the desired segments of the
display. It is fed by a Decoder. These
two circuits (decoder and display driv-

-
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The decade counters do just that;
count to ten. Their input will be a
series of digital pulses, usually BCD,
from the input of the instrument. Each
of these counts up to 9 pulses, then
transfers the tenth pulse to the follow-
ing decade counter and starts over.
The counters are connected in series;
each one controls one of the digital
readouts. The first operates the “units”
readout, the next the “tens”, next the
hundreds, and so on and on.

Their input signal is controlled by
a “clock oscillator”; its high frequency
has been divided down to get a longer
sampling period. A sampling circuit
controls the gating of the input signal
into “slices” of a given time-duration,

» T LY
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say 1.0 ms. If we're counting a fre-
quency, these circuits will slice off a
1.0 ms sample, square it into square
waves, and feed it to the decade count-
ers.

The counters receive the input for
the period of time selected by the in-
strument controls. While doing this, the
first decade counter counts up to 9,
then passes the next pulse along to the
tens counter. This one takes the first 9
counts, and then passes along a “100”
count to the following counter. This
can go on as long as necessary, de-
pending on the number of units (dig-
its) in the display, and the signal he-
ing counted.

At the end of the counting or sam-

cominands them to deliver one output
(that is, the output signal which will
light only one digit of the display) for
giver combinations of high and low
on the inputs. A Nixie driver will have
the four logic inputs, and ten individ-
ual outputs, one for each digit. The
one corresponding to the desired digit
will go low (grounding the proper
cathode in the tube) and all others
will remain high. In a Nixie display,
all of the tubes light at the same time.

For LED displays. the same basic
circuitry is used. But there can be
some differences in the actual opera-
tion. For example, the Weston panel-
meter unit, Model 1221, in Fig. 2, has
a four-digit LED display. This one

ily obtained with low-volt:ge TTL
logic units, since it takes only a few
volts to bring an LED to full bril-
liance.

Needless to say, this kind of work
can only be done by liberzl use of
integrated circuit technology. In many
of the new instruments, even these are
being supplanted by large scale inte-
grated MOS IC’s (LSI-MOS). Fig. 3
shows the “works” of a Weston Model
1230 bipolar panel-meter. Fig. 4 shows
a front view of the Model 220 and
1221, which does the same thing with
only a single LSI chip! You can do it
with discrete transistors but vou’ll need
a U-Haul truck to carry it around!

FIG. 3—INSIDE A DIGITAL PANEL METER.
This unit is a Weston Model 1230.

FIG. &—A SINGLE IC does all the work in
this digital panel meter.

IB-1100 fre-
quency counter uses Nixie type readout.

FIG. 5—HEATHKIT MODEL

FIG. 6—THIS FREQUENCY COUNTER has
eight digits in its readout and goes out to
120 MHz.

FIG. 7—A FREQUENCY COUNTER CAN be
used to check the frequency of an amateur
radio rig.

FIG. 8—HIGH-FREQUENCY MEASURE-
MENTS can be made with instruments like
H-P 5354A. It goes to 4 GHz.

FIG. 9—COMBINATION INSTHUMENT is a
wave analyzer and a selective voltmeter.
Interesting combination of digital meter and
analog meter.

pling period, the total number of
counts is present on the string of
counters, as logic highs or lows at
their terminals. Next, a “transfer pulse”
commands the counters to send the
stored numbers along to the Memory
Latch, and reset themselves to zero.
These memory latches transfer the
stored signals to their outputs when
the transfer line goes to a logic low,
they “remember” the figure, and hold
it. This is then transferred to the de-
coder-drivers.

These decode the BCD signal, which
is on four lines (called A, B, C and D
to avoid confusion with figures (and
we’ll have enough confusion as it is).
The “truth-table” for the decoders

uses a seven-segment display.

A mildly unusual method of light-
ing the LED’s is used. The count
comes through the logic, the multi-
plexer unit, and goes to seven lines
leading to the display. All lines are
connected to each LED unit, in par-
allel. To display different figures, the
enti-e display is “strobed™ by the sec-
ond set of drive transistors; in other
words, cach unit is flashed in sequence,
by -he strobe signal from the multi-
plexer. So it displays only the digit
which its logic signals tell it to.

The scanning is so fast that the dis-
play seems to be continuously lit; in
this instrument. at a 100-Hz rate. This
kind of switching and scanning is cas-
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Typical instruments

Now let’s look at a few o' the ways
in which a digital readout c:n be used
to improve the usefulness of an instru-
ment. We have always had instru-
ments which were potentiallv very ac-
curate; now we have a readout that
can match this. For the ‘irst, look
again at the Weston Digtal Panel
Meter in Figs. 3 and 4. Thi; is a sim-
ple (On the outside, anyhow!) black
hox.

It is basically a voltmeter. By select-
ing values for built-in rargc resistors,
it can be anything from a 0 10 100-mV
voltmeter to a 1000-volt meter. Dc
current from 10 mA (ful-scale to
100 mA can also be read. Ac voltages
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and currents can be read with an ac
adapter, Model 9744.

Data can be provided to make the
model 1220 or 1221 read engineering
units—feet, pounds, rpm, pressure,
and so on. The only difference be-
tween the two models is the power
supply; the 1220 uses 5.5 volts dc,
and the 1221 is 117-volt ac powered.

Frequency-countnig is one of the
tricks that digital readouts do well.
The Heath Co. has four models, the
IB-1100 (5 digits, to 30 MHz), the
IB-1101 (5 digits, to 100 MHz +),
the IB-1102, (8 digits, to 120 MHz)
and the IB-1103 (82 digits, to 180
MHz). These are shown in Figures
5 and 6.

Figure 10 shows the H-P 8640B vhf
signal generator, with a digital read-
out that can be used to show the out-
put frequency, or to read the fre-
quency of an external signal. It will go
from 450 kHz to 550 MHz, on AM or
FM. The D’Arsonval meter on the pan-
el will also do tricks! It read AM mod-
ulation percentage, FM peak deviation
or output level in dBm or volts, and it
is an autoranger. No switching is need-
ed; it adjusts itself.

Figure 12 shows an H-P Model
5270A Automatic Capacitance Bridge.
It has a dual digital readout; onc reads
the capacitance, and the other the dis-
sipation factor or conductance, which-
ever is desired, simultaneously.

to a signal that is drifting or changing
in frequency. Indicator lights on the
panel tetl whether the circuit is locked
or unlocked to the signal.

Figure 11 is the front panel of an
oscilloscope. Innocent-looking enough,
isn't it? It isn’t. This is a digital oscil-
loscope, the Nicolet Instrument Corp.
Model 1090. The difference lies in the
way the signal can be displayed. A
standard analog scope displays the in-
stantaneous waveform. Storage scopes
can hold it, on the special screen of
the crt. In the Model 1090, the signal
is not fed to the crt. It goes, instead,
to a memory bank with a capability of
storing 4096 words of 12 bits each.

To display the recorded waveform

FIG. 10—VHF SIGNAL GENERATOR (450
kHz to 550 MHz) has digital readout to show
what frequency signal it is producing.

FIG. 11—DIGITAL SCOPE made by Nicolet
Instrument converts visual signals into digital
code and then remembers the code so it
can display the remembered waveform on
demand.

FIG. 12—AUTOMATIC CAPACITANCE
BRIDGE has a dual digital readout.

FIG. 13—ELECTRONIC STOP WATCH by
TAFCO is a different kind of digital instru-
ment.

FIG. 14—AUTORANGING FREQUENCY
counter by John Fluke Company uses LSI
MOS IC’s.
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FIG. 15—UNIVERSAL COUNTER-TIMER
from Tektronix.
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Hewlett-Packard makes a Model
5307A counter. It is basically a fre-
quency counter, but with the proper
transducers can be used for many
measurements; vibration, shock, trans-
ients, and so on. The Model 5307A is
a high-resolution type.

Figure 7 shows another use for a
frequency counter. Here, the Hewlett-
Packard Model 5382 is being used to
check frequency on an amateur rig.
This would be the height of something
or other to me! Carrier frequency can
be accurately read to within 10 Hz!

Figure 8 shows an H-P Model
5354A counter. It will go to 4 GHz,
and lock automatically on pulse-trains,
as well as CW.

Figure 16 is another capacitance
meter. This one is the H-P Model
4282A High Capacitance Meter. The
unusual thing about it is its top range;
it will go to ONE FARAD. (When I
first went into this business, one Farad
was literally an inconceivable quan-
tity.) The 4282A will make other
handy measurements too: the internal
capacitance of a battery; capacitance
of a transistor, and so on.

Figure 9 shows an interesting com-
bination instrument; the H-P 3681A
Wave Analyzer and Selective Voltmeter.
Tuned to a known frequency com-
ponent of a signal, this instrument will
read it to five-digit accuracy, or 1.0
Hz. It has afc which allows locking it
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the controls are adjusted, and the wave-
form is repeated indefinitely. Cross-
hair vertical and horizontal lines on
the display can be adjusted to inter-
sect any part of the waveform. When
this is done, by pressing the COORDI-
NATES button under Numerics, the
time since the trigger is shown on the
bottom of the crt screen in figures, at
the left side. On the right side is dis-
played the voltage of the waveform at
that point, also in figures. By adjust-
ing the controls, any point along the
whole length of the 4096-word record-
ed waveform may be frozen and stud-
ied. One engineer told me that this
was equivalent to a scope with a trace
twenty-two feet long.


www.americanradiohistory.com

Nicolet Instruments also offers their
Model 93 plug-in for their scope. This
has a dual channel input. Either input
may be recorded in the memory bank,
at will. Note the STORAGE CONTROL
pushbuttons in the center. By pushing
HOLD NEXT the memory records the
waveform that comes along after the
next trigger signal. HOLD LAST records
what followed the last trigger. LIVE
shows that waveform as it is actually
taking place, in real time. The Model
93 plug-in will even display the stored
information while watching live sig-
nals, at the same time.

Figure 13 shows still another use.
This is an electronic stop-watch, with
a digital readout. Using a crystal-con-

the same well known company, an-
other unit in the same series, with a
slightly different form of digital read-
out, i3 a dc power supply. It is very
tightlv regulated, and the exact voltage
output is shown on the three-thumb-
wheel control — a special kind of
“digital readout”.

Tektronix also make a 550-MHz
Frequency Counter, with digital
readout, plus indicator lamps to make
sure you know where you are in the
band. Fig. 15 shows a Model DC-505
“Universal Counter-Timer”, which will
do so many things that I'm not even
going to try. Check that panel.

A novel approach to the use of a
scope as well as a digital meter can be

events-counting, etc.) you szt the fig-
ures on the thumbwheel dial.. When
the number of events reachcs the pre-
set count, the DD-501 puts dut a trig-
ger pulse, for an oscilloscope or any
other type of triggered instrumrent.

A well-known name in thc service
instrument field, the Simpscn Electric
Co.. makers of the famous old 260
vom, also shows up in the digital field.
Figure 19 shows an instrument that
might be called “Son Of 26(" 1t’s the
digital vom, Model 360. Ttere is also
a “lay-down case” type, the slodel 460
in the same line. The sam¢ company
also makes a digital panel-ricier (Fig.
20). This basic instrument can be
made to read almost any quaantity de-

FIG. 16—HIGH-CAPACITANCE METER ac-
curately reads capacitor values as large as
one Farad.

FIG. 17—DIGITAL DELAY MODULE by Tek-
tronix. Thumbwheel switch for getting count
is also digital readout.

FIG. 18—COUNTER/TIMER module with
digital display is part of new Tektronix in-
strument system.

FIG. 19—SON OF 260 is the Simpson model
360 digital vom.

FIG. 20—DIGITAL PANEL METER can be
used to read almost any quantty

o =

FIG. 21—MOST UNUSUAL DIGi* AL instru-
ment we found is this Green B&nl: Scientific
Sobriety Tester.

trolled clock. it can be used in two
ways; for timing the overall time of
an event, and also for checking lap
times. etc. without losing the overall
count.

Figure 14 is an autoranging counter
from the John Fluke Co. It will go up
to 80MHz. and count as low as 5 Hz.
This versatile instrument is also made
possible by LSI chips.

Figure 18 shows one of the numer-
ous combinations of instruments possi-
ble in Tektronix’s new TM-500 series.
It shows an SG-503 oscillator. a DC
504 Counter-Time and a DM-502 Di-
gital Multimeter, in a 3-unit Main-
frame. The power supply for all three
is provided by the mainframe. From

yours mounting a DM-40 DMM on
top of a 465 portable Oscilloscope.
Now, many things can be done. For
only one, you can read the time inter-
val setween any two points on the
waveform: this is shown on the digital
rcadout in whatever units are needed.
Accuracy of this is within 0.1%.

A typical use of the plug-in concept
of tte TM-500 Series is in a Medical
Instrument Calibration System; it can
he uvsed for calibrating EKG, ECG,
Crash-carts. and many other types of
medical electrontc instrumentation.

Figure 17 shows an unusual digital
readout application. It is a Tektronix
DD-501 Digital Delay. To read any
desired count (for applications such as
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sired, with a few simple char ges. This
is the Model 2830.

Last but not least, we sgs 1n instru-
ment that could conceivatly cause
some arguments. It is madz oy Green
Bank Scientific Co., Box (0, Green
Bank, W. Va., along with sy :ral other
similar instruments. It’s a dizital-read-
out Sobriety Tester. You gt 2 definite
PAss or FaIL readout. Figiwe 21 shows
the instrument.

There are probably man+ other uses
for these versatile and highly accurate
instruments. but this is a r2»r :sentative
sampling of what is being Jc1e in the
field at the moment. R-E
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: sing COSMOS
Digital IC’s

This is part Il in a series of article$ describing COSMOS IC’s,
the latest in solid-state technology.

Monostable and astable multivibrator circuits are described
here, along with simple circuits you can build.

by R. M. MARSTON

IN PART II OF THIS SERIES WE LOOKED AT pulse, C1 starts to charge via RI1, and voltage of the individual CD4001 IC
the operating principles of COS/MOS an exponential rising voltage is applied to that is used.

digital 1C’s, and explored a number of the input of gate B via the R1-C1 junc- Three points should be noted about
practical ways of using the CD4001 IC in tion. Eventually, after a delay determined this particular circuit. The first point is
inverter, gate, and logic applications. We by the R1 and C1 values, this exponential that, since the period of the circuit is
went on to discuss bistable multivibrator voltage rises to the transfer voltage of dependent on the transfer voltage of the
applications. gate B, and at this point, the output of particular CD4001 that is wused, the
In this third part of the series, we go gate B switches sharply back into the low period that is obtained using a particular
on to look at monostable and astable state. As the output of gate B goes low it set of R-C values can vary considerably
multivibrator applications. between one CD4001 and another. The
o . ; el ehia : m: T aToy CD4001 in fact has a production trans-

Monostable multivibrator projects : T%lf;m'. e fer voltage spread of 30% to 70% of the

A basic monostable or one-shot multi- i : S : ; sho supply vol%age.
vibrator can be made from two NOT or FErE 4 s EFSETEE e e In practice, the transfer voltage of any

I 3 . N
NOR logic gates by direct-coupling the Fy e Ll 1 particular CD4001 is almost constant
- il o s A ke Bt .
output of one gate to the input of the e R S v i over a wide range of temperature and
ER s :
i
{
|
|
|
i

other, and by coupling the output of the : B supply vo]tag§§, so the Fig. 21 cir(fuit has
second gate 1o the input of the first via a vaenano || it excellent stability, but must have its time

_*3

——— e
: :Nﬁl__t‘r 5
simple R-C time constant network. Fig- GATE A - | ; l—. o constant va}lues iqdiyidually adjusted to
ure 21 shows a practical way of making == tgkciE—~ = give a particular timing period. The Fig.

a basic monostable multivibrator, or pulse

CATER ¢

114 CDSOOI BUTRLT 21 circuit in fact gives a period of

|
I
.
stretcher, from one half of a CD4001 iy i roughly 1 second per uF of CI value
cos/mMos 1C. You can also use the i when R1 has a value of 1.5 megohms.
KD4001. '*.*'3:2 B
Here, gate A is used as a NOR logic IMEs 7 : = % i
element, and gate B is used as an inverter Bt oy b JH'E,%P?,‘E e g ‘5 i A1 ? D T
B ; ] L L8 AND 1S 51 :
or NOT gate. The circuit action follows: ; |_=.5TAFET] 1.5 MEG
Normally, when the circuit is in its S B
quiescent state, the input to gate B is held FIG. 21—BASIC MONOSTABLE MULTI- 1 Td X o1
high via RI, so the output at gate B is VIBRATOR or pulse stretcher. 3 ey
low: Both input terminals of gate A are L 5
thus low, so lhe_output of gate A is high. causes the_ output of gate A. to go high: © 4 CDA00I i HEG e
Consequently, since both ends of C1 are C1 then discharges rapidly via the output GATE A i &
high, C1 is fully discharged. of gate A and input protection diode D1 ; ; &
Suppose now that a brief positive trig- (see Fig. 7-b, September 1974 issue) of ; ; GATE B ; i
ger pulse is applied to the input of gate gate B, and the operating sequence is # 1i4 CD40QI: T AT
oy A. As soon as this pulse is applied, it then complete. G
©  drives the output of gate A to ground Thus, the output of the Fig. 21 circuit e
% and drags the input of gate B with it via is normally low, but goes high as soon !
E discharged capacitor C_I: Copsequently. as a brlgf positive trigger pulse is apph.ed < 2 =
¢ the output of gate B immediately goes to the input: The output then remains 100k PR TOPINS
W high, and thus holds the output of gate A high for a certain period, and then i 4 8,8 13 ARD 13
W in the low state even when the input trig- switches abruptly back to the low state by
O  ger pulse is subsequently removed. again: The precise period of the output : =
9( As soon as the output of gate A goes pulse is determined by the R-C time con- FIG. 22—"“NOISELESS"” PUSH BUTTON or
o©  low as the result of the applied trigger stant, and by the value of the transfer manually-triggered monostable.
54
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FIG. 23—BASIC COMPENSATED monostable multivibrator.

+5 TD 15V

R1
1 MEG . _ha /Cz)
3
=t 174 CD4OOI
—id
CK 1/4 CD400I

INPUT 5 = b~ -
‘M’—le OUTPUT

R3
1K

7/

R4 R2<
100K 1MEG{ C2

o

TO PINS
8,9, 12 ANC 13

511 S
o1
oL_TI,

—1 = 1 SEC/uF —

R1=R2
C1=C2

*D1=LOW-LEAKAGE GENERAL-PURPOSE SILICON DIODE
FIG. 24—IMPROVED COMPENSATED monostable multivibrator.

C1 can have any value between a few
pF and hundreds of gF: The value of R1
can range from a few thousand ohms to
thousands of megohms, if required.

The second point to note about the
circuit is that its input must always be
tied to ground in the absence of the posi-
tive trigger pulse: This requirement can
be met by applying the input from a
permanently connected dc source, or by
strapping the input terminal to ground
via a 1-megohm resistor, as shown dotted
by R2 in the diagram.

The final point to note is that, since an
exponential voltage is applied 10 the in-
put of one of the gates during the oper-
ating cycle, the gate is driven into its
linear region during each operating cycle.
A measurable current thus flows in the
circuit during the operating period. All
cos/M0s monostable and astable multi-
vibrator circuits in fact pass a measurable
current when they are in their functional
modes.

Figure 22 shows how the circuit in
Fig. 21 can be used as a ‘noiseless’ push-
button or manually-triggered monostable
by simply using the push-button to apply
the positive trigger pulse to the circuit.

It has already been pointed out that
a snag with the basic monostable circuit
of Fig. 21 is that its period depends on
the transfer voltage of the individual
CD4001, and is not dictated solely by

the K. and C values. Figure 23 shows the
basic circuit of a compensated mono-
stable multivibrator that does not suffer
from this snag. The diagram also shows
the tasic waveforms of the circuit. Note
that the circuit uses two sets of R-C
time-constant components. Circuit opera-
tion is as follows:

When the circuit is in its quiescent
state the S1 side of C1 is grounded via
R3, but the R1 side is held positive: CI
is thas fully charged under this condition,
and the input of gate A is high. The out-
put of gate A is thus low, so C2 is fully
discharged at this time, and the output of
gate B is high.

Suppose now that START button S| is
briely closed and then released. As Sl
is closed, the S| end of C1 is connected
to the positive supply line, and CI dis-
charges rapidly via R4 and D1 (which is
one of the input protection diodes built
into the CD4001): This action has no
effect on the circuit. When S1 is released,
however, C! is fully discharged, so as
soon as S1 is released, C1 starts to re-
chazge via R1, R3, and R4, thus pulling
the input of gate A low and making the
output of gate A go high: As the output
of gate A goes high, it charges C2 rapidly
via D2, and thus causes the output at
gate B to go low.

As soon as St is released, C1 starts to
charge up, and a rising exponential volt-
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age is applied to the input of gate A.
After a time determined by the R1 and
Cl values, this voltage RISES to the
transfer voltage of gate A, aed at this
point the output of gate A switches
sharply into the low state anc removes
the charging voltage from C2 a3 D2 be-
comes reverse biased. C2 then starts to
discharge via R2, and after a tm:z deter-
mined by the R2 and C2 values, the C2
voltage FALLS to the transfer veitage of
gate B, and at this point the ottput of
gate B switches sharply into tae high
state. The operating sequence of the cir-
cuit is then complete. Note that R4 and
RS are used purely as safery resistors,
and prevent heavy capacitor discharge
currents from flowing into the [T gates if
power is removed from the circuit dur-
ing the operating sequence.

Now, this particular circuit uses two
identical R-C time constant retworks,
and its final output period is ejuzl to the
sum of the two individual time¢ c¢onstants.
The important point to note, howvever, is
that one of these time constants causes a
circuit action when its expon:n:ial volt-
age RISES to the transfer voltag: of gate
A, and the other causes a circtit action
when its voltage FALLS to 1te transfer
voltage of gate B. Consequent!y, if both
gates have identical transfer vcl ages, the
transfer voltage values effectively cancel
out, and have no effect on the actual
period of the circuit.

For example, if both gates h. ve trans-
fer voltages of 30%, C1 will have to
charge to 30% of the supply ‘oltage to
cause gate A to change statz, and C2
will discharge by 70% of the sepply volt-
age to cause gate B to chang: 'tate, thus
giving a total voltage chang: >f 100%.
If, on the other hand, both gates have
transfer voltages of 40%, C1 will charge
to 40% and C2 will discharge by 60%
during the operating sequenc:. again giv-
ing a total voltage swing of 110%. The
total period of the circuit is ‘hus inde-
pendent of the transfer voltuz: value of
the IC, providing that bott gates have
identical transfer voltage valie..

Now, although transfer voiiige values
can vary over wide limits tetween indi-
vidual cos/Mos IC’s, the indevidual trans-
fer voltage values of a set of gates within
a single CD4001 are alway: virtually
identical, since the gates ar: all formed
on the same semiconductor chip at the
same time. Consequently, the total timing

period of the Fig. 23 circuil is dictated
purely by the values of R1-C1 and R2-
C2, and is independent of veriations in
the parameters of individt CD4001

IC’s.

The Fig. 23 circuit is shown as being
manually triggered. The circuait can be
modified for electronic iriigering by
simply eliminating S1 and applying the
positive trigger pulse across R3. In either
case, a practical disadvantage of the cir-
cuit in Fig. 23 is that the &ctual mono-
stable action 1is initiated v the end,
rather than the start, of the input trigger
pulse. This snag can be overcome by
modifying the circuit as shawn in Fig. 24.

This circuit gives an culput that is
normally high (positive), but which goes
low (to zero volts) for 1 p-eset period
when a trigger pulse is apylied. If re-
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ADVANCEMENT NOW—

'With CREI's unique Electronic
Design Laboratory Program

There is only one way to a career in
advanced electronics—through advanced
training. You can get such training through
a resident engineering collegz or you can take
a CRE! specialized college level electronics
program at home.

Wide Choice of Programs. CIREI offers you
program arrangements with fourteen areas of
specialization in advanced elzactronics. You
can select exactly the area o7 specialization
for the career you want.

CREI also offers program arrangements
both for those with extensive experience in
electronics and for those with only limited
experience. All programs are college-level,
except for a brief introductory level course,
which is optional.

Unique Laboratory Program. CREI now offers

a unique Electronic Design Laboratory Program
to train you in the actual design of electronic
circuits. You also get extensive experience in
tests and measurements, breadboarding, pro-
totype building and in other areas important

to your career. The Lab Program makes it
easier for you to understand the principles of
advanced electronics. Only C REI offers this
complete college type laboratory program.

The Lab Program includzs professional
equipment which becomes yours to keep.
You will especially appreciatz the Electronic
Circuit Designer, which is available only
through this program and which you will find
extremely valuable throughout your profes-
sional career.

College Credit. You can actually earn college
credit through CREI programs, which you can
use at recognized colleges for an engineering
degree. CREI maintains specific credit transfer
arrangements with selected colleges in the U. S.

Industry Recognized Training. For nearly

50 years CREI programs have been recoc¢nized
throughout the field of electronics. CREI
students and graduates hold responsib e
positions in every area of electronics anc are
employed by more than 1,700 leading cr¢ani-
zations in industry and government.

Qualifications to Enroll. To qualify for en-oll-
ment, you should be employed in electroics
or have previous experience or practical train-
ing in the use of electronic equipment. Yu
must also be a high school graduate o1 true
equivalent.

All CRE!I Programs are available
under the G.I. Bill

Send for FREE Book. If you are qualified,
send for CREI’s full color catalog describiing
these college-level programs and your career
opportunities in advanced electronics. Mail
card or write for your copy of this book

CAPITOL
RADIO
ENGINEERING
INSTITUTE:

McGraw-Hill Continuing Education Centzr
3939 Wisconsin Avenue Northwest ,
W

Washington, D. C. 20016 H
‘.‘l}.
THill

Accredited Member, National Home Study Council
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quired, the polarity of the output signal
can be reversed, so that it is normally
low but goes high for the duration of the
output pulse, by simply wiring an in-
verter into the output of the circuit in
Fig. 24, as shown in the positive-output
compensated monostable circuit of Fig.
25.

Astable multivibrator circuits

The most widely used type of multi-
vibrator circuit is the astable, or square-
wave generator. Figure 26 shows how
one half of a CD4001 cos/mos IC can
be used to make a basic 1-kHz astable
multivibrator. Note that both gates of the
circuit are connected as simple inverters,
and that the circuit uses only a single set
of R-C time constant components. The
action of the circuit is as follows:

Suppose initially that a stage has been
reached in the circuit operation where the
output of gate B has just switched into
the high state and the output of gate A
has just switched into the low state, and
that C1 is fully discharged at this mo-
ment.

Since Cl is discharged at this time,
the input of gate A is effectively shorted
to the output of gate B, and is high. As
soon as the above stage of operation is
obtained, Cl starts to charge up via Rl
and the low (effectively grounded) out-
put of gate A (which is derived from
the R1-Cl junction) starts to decay ex-
ponentially towards zero.

Eventually, after a delay determined
by R1 and ClI, the input voltage of gate
A falls to the transfer voltage point of
gate A and at this instant, the output of
gate A switches into the high state and
drives the output of gate B into the low
state: As the output of gate B switches to
the low state, it forces the positive end
of C1 downwards, and thus forces the
gate A input end of Cl to attempt to
swing negative with respect to the zero
volts line: As the input of gate A goes
negative to the zero volts line, input pro-
tection diode D3 (see Fig. 7-b, September
1974 issue) conducts and removes the
charge from ClI.

Thus, at the end of this switching
cycle, C1 is again fully discharged, the
output of gate B and the input of gate
A are low, and the output of gate A and
the input of gate B are high.

As soon as this new stage of the opera-
tion is obtained, C1 starts to recharge in
in the reverse direction via R1 and the
low (grounded) output of gate B, and
the voltage at the input of gate A (which
is derived from the RI1-Cl junction)
starts to rise exponentially towards the
positive voltage. Eventually, after an-
other delay determined by R1 and CI,
the input voltage of gate A rises to the
transfer voltage of the gate and at this
instant, the output of gate A switches
into the low state and drives the output
of gate B into the high state.

At this moment, C! discharges rapidly
via input protection diode D1 of gate A
as the R1-Cl junction end of the capa-
citor attempts to go positive relative to
the positive supply line, and the operat-
ing sequence is then complete. The
switching sequence then repeats ad in-
finitum, and a series of approximately
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FIG. 25—POSITIVE-OUTPUT compensated
monostable multivibrator.
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FIG. 26—BASIC 1-KHZ ASTABLE multi-
vibrator or square-wave generator.

+5TO 15V

R1 14
100K | 5 3

B I I

OUTPUT A
R2  1/4CDA0OI | |
4 1 MEG 001
b
0——, 174 CD400I L S
L 5 4 )\
6 OUTPUT B
7
TO PINS

8,9, 12AND 13

FIG. 27—VARIABLE FREQUENCY (600 Hz-
6 kHz) astable multivibrator.

square waves are generated at the two
outputs of the circuit: Outputs A and B
are 180° out of phase.

An outstanding feature of the basic
astable multivibrator circuit of Fig. 26
is that it uses only two time constant
components (R1 and C1), and the values
of both of these components can be
varied over wide ranges to give required
operating frequencies. The value of Rl
can be varied from a few thousand ohms
to thousands of megohms, and C1 (which
must be a non-polarized capacitor) can
be varied from a few pF to several gF.
The operating frequency is inversely pro-
portional to the R1 and CI values, and
can be varied from less than one cycle
per hour to several MHz.

The operating frequency of this circuit
can be made variable, if required, by

v
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FIG. 28—GATED 1-KHZ ASTABLE multi-
vibrator.
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FIG. 29—COMPENSATED 1-KHZ astable
multivibrator.

wiring a variable resistor in series with
limiting resistor R1, as shown in the
circuit of Fig. 27. With the component
values shown, this circuit covers the ap-
proximate frequency range 600 Hz to 6
kHz.

If required, the basic astable multi-
vibrator of Fig. 26 can be gated on or
off via an external pulse signal by con-
necting gate A as a NOR gate and apply-
ing the gating signal to one of the NOR
gate inputs, as shown in Fig. 28. The
multivibrator is cut off when the gate
input signal is high, and is operative
when the gate input signal is low.

The basic astable multivibrator of Fig.
26 acts as a simple and very useful cir-
cuit, but suffers from several disadvan-
tages. The first of these is that, since the

(continued on page 88)
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new FTC ratings
for audio amplifier power

are they any good?

There are some potential loopholes in the
newly imposed FTC rules. Here’s a look at how they
work and where the problems may lie

BY THE TIME YOU READ THIS, MANY
manufacturers of home entertainment
audio products will be busily printing
new advertising literature, specifica-
tion sheets and even the outside of
packing cartons. No, the industry has
not suddenly redesigned its entire prod-

uct line—the amplifiers haven’t
changed that much. But they are
changing the statements regarding

their power output capability to bring
them into line with a new trade regu-
lation promulgated on May 3, 1974
by the Federal Trade Commission.
The new rule becomes effective No-
vember 4, 1974 and the FTC will
consider violations after that date to
be “an unfair method of competition
and an unfair or deceptive act or
practice within the meaning of Section
5 (a) (1) of the Federal Trade Com-
mission Act 15 US.C. S 45 (a) (1)
to violate any applicable provision of
this rule.”

Reasons for the FTC action

Over the past few years, some seg-
ments of the audio industry have been
engaged in a quasi-technical semantic
race to devise power output statements
tfor audio amplifiers which would yield
higher and higher numbers of “watts
of output” for their products. About
the only thing these assorted specifica-
tions had in common was their use of
the word “watts” as a measure of
power. But what “kind” of watts were
used? There were “continuous watts”
—the amount of power that an am-
plifier would deliver on a continuous
basis into a fixed, resistive load.

by LEN FELDMAN
CONTRIBUTING HI-FI EOITOR

This measurement, the most con-
servative of all, became known as rms
power, a termy which in itself is seman-
tically meaningless. The letters rms
stand for ‘“root-mean-square.” Many
ac voltmeters are calibrated to read
0.707 of peak sinusoidal ac voltage
applied to their terminals. In the case
of a sine wave, power developed across
a load is defined by the Formula
(E...)*/R — P, where E.., is the
root-mean-square voltage, R is the re-
sistive component of the load imped-
ance across which the output voltage
is applied and P is the resulting power
in watts. Power itself cannot be termed
rms because musical waveforms are
seldom, if ever sinusoidal and as an
amplifier is driven into clipping or
overload, even a pure sinusoidal wave-
form changes shape so that voltmeter
readings no longer correspond to 0.707
of peak voltage values. Nevertheless,
the term “rms power” persists and for
our purposes can be considered iden-
tical to “continuous power”—the more
appropriate term.

Another term “music power™ (also
known as “dynamic power, IHF Dy-
namic Power or IHF Music Power”)
has been used to describe amplifier
power output at somewhat higher
numerical values of wattage. The num-
bers are based upon the fact that for
short periods of time, most amplifiers
can deliver somewhat more power than
they can on a continuous basis. Since
musical waveforms contain relatively
short bursts of higher energy, many
experts felt that “music power” rep-
resented a more meaningful way to
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describe an amplifier’'s power output
capability.

Unfortunately, ‘“music power”
quickly became corrupted anc gave
way to such meaningless terms as
“peak power,” “peak music power,”
instantaneous peak power (I’F) and
even ‘“instantaneous peak music pow-
er.” Each of these successive manip-
ulations of terms gave rise to higher
and higher wattage figures. Tt was not
uncommon to find products rated at
100 watts “IPP” which actually pro-
duced 5 watts or less of “cont nuous
power.” Small wonder that the FTC
stepped in and tried to bring some
order into these chaotic audio specs.

A summary of the FTC rule

To begin with, the new FTC regu-
lation requires that all audio oroducts
that deliver more than a 2-wait dutput
must specify, in boldest advertising
type, the following with regerd to
power output:

1. “The minimum sine-wave «on-
tinuous average power output, in
watts, per channel —

a. for each load impedance for
which the equipment was de-
signed

b. measured with all
driven

channels

2. The manufacturers rated power
band or power frequency re-
sponse, in Hertz (Hz) for eacty of
the rated power outputs requ red
to be disclosed per item (1) and

3. The manufacturer's rated per-
centage of maximum total har-
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monic distortion at any power
level from 250 mW to the rated
power output for each rated pow-
er output and its corresponding
rated power band or frequency
response.

A ‘‘Legal” power statement

Based upon our interpretation of
the above, the following might con-
stitute a proper power output dis-
closure:

“Brand “X" amplifier has a rated

power output of 50 watts per chan-

nel, all channels driven, into an im-

pedance of 8 ohms, at any fre-

quency from 20 Hz to 20 kHz, with
harmonic distortion not exceeding

0.5%.” Similar statements would

also have to be made with appro-

priate numbers substituted for 4

ohm and 16-ohm loads, if the am-

plifier were designed to operate
into these additional load imped-
ances.

Remaining ambiguities

To paraphrase astronaut Armstrong,
the new FTC rule represents “one
giant step” for the audio industry—
but the typical hi-fi component pur-
chaser can still be subjected to am-
biguities and confusion even if the
new rules are strictly followed and
enforced. Consider, first, the two
power output curves of Fig. 1. Both
amplifiers “A” and “B” could be de-
scribed exactly as in the example

BOTH AMPLS
CARRY FTC
POWER RATING
OF 50W/CH

8-0HM LOADS
BOTH CHANNELS
DRIVEN

THD = 0.5%

90
80 AMPLIFIER A"
701

60 - - ——N

sl — AMPLIFIER “B" + Y
40
30
20
10t

POWER QUTPUT
(WATTS/CHANNEL)

Aol NS EETY

20 100 500 1K
FREQUENCY (Hz)

FIG. 1—POWER VERSUS FREQUENCY of
two amplifiers at 0.5% THD rating.

W EET

'
5K 10K 20K

above. Each can produce 50 watts at
0.5% THD at the frequency ex-
tremes of 20 Hz and 20 kHz. Note,
however, that if the power bandwidth
had been limited to from 50 Hz to
10 kHz, amplifier *“A” could have well
been rated as a 70-watt-per-channel
amplifier and, with that lmitation,
would “read” as the better amplifier
(which in fact, it actually is).

Figure 2 presents a more confusing
situation. The manufacturer of ampli-
fier “B” now chooses to rate his am-
plifier as a 100-watt unit—but at a
power bandwidth extending only from
100 Hz to 5 kHz. While more con-
servative manufacturer “A” prefers to
provide data on bandwidth from 20

8-0HM LOADS
BOTH CHANNELS DRIVEN
RATED THD = 0.5%

I

Y S I

=z

Zz 120 t T T

< 1of AMPLIFIER "B" "100 WATTS/CH"
O 100

oot /[ ____L__ "\
80k =

g 7o=/ N
= 60 AMPLIFIER “A"

5 50 75 WATTS/CH

[+ N

'5 40

o 301

x 20

w 10_

g L4 11l 11 ) 1111 1L Ll

£ 2 100 500 1K 5K 10K 20K

FREQUENCY (Hz)

FiG. 2—"LOWER POWERED” AMPLIFIER A
can actually produce more power at frequen-
cies in shaded areas because of its better
power bandwidth.

Hz to 20 kHz, and therefore limits
his power rating to 75 watts. Ampli-
fier “A” will probably sound better
when pushed to its power limit, be-
cause the low frequency energy de-
mands of music are great, and at 40
Hz, amplifier “A” is actually capable
of audibly greater power output than
amplifier “B”. If this idea is carried
to its ridiculous extreme, there is
nothing to prevent an amplifier manu-
facturer from specifying power band-
width from 999 Hz to 1001 Hz so as
to come up with the highest wattage
rating possible (power output at mid-
frequencies is almost always easier to
achieve than at frequency extremes.
Only an educated consumer could be
expected to understand this subtle
subterfuge and separate the good am-
plifier from the not-so-good one.

Thus far, we have given examples
of pairs of amplifiers having identical
rated harmonic distortion (THD). In
this area, too, there is unlimited lati-
tude for manufacturers to take. Con-
sider Fig. 3. Amplifier “B” appears to
have greater power output than am-
plifier “A” and even has great power
bandwidth (20 Hz to 20 kHz against
30 Hz to 20 kHz) but is it, indeed the
“better” amplifier? Its rated distortion
is quoted as 1.0% while that of am-
plifier “A” is quoted as 0.1%. If
amplifier “A” were driven harder, so
as to produce the 50 watts shown for
amplifier “B,” would its distortion be

AMPL A AMPL B
POWER OUTPUT 40 50
RATED THD 0.1% 1.0%
POWER BANDWIDTH 30Hz—20kHz  20Hz—20 kHz
SE 80 AMPLIFIER “B" +—]
2z 101
S<z( 60/ - —~—
O X 50 P i ST
8 40 |-~ AMPLIFIER A"
ww e
gl; 30
gq 20
R
L1 (L) L 1411l 1. 1 11491l
20 100 500 1K 5K 10K 20K

FREQUENCY (Hz)
FIG. 3—SINCE MANUFACTURERS MAY
QUOTE different rated harmonic distortions
for their products, a fair comparison of these
two amplifiers cannot be made without fur-
ther information or lab testing.
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better, equal to, or worse than the 1%
quoted for amplifier “A”? Further,
would its power bandwidth then equal
or exceed the 20 Hz to 20-kHz band-
width quoted for amplifier “A”? The
only way a consumer can know would
be to take both amplifiers to a prop-
erly equipped laboratory and have
them measured under identical con-
ditions, even though both manufac-
turers have fully complied with the
new FTC rule.

Pre-conditioning tests

In an attempt to insure that all
amplifier ratings are determined on
the basis of long term operation and
stability of the product being speci-
fied, the FTC rule also calls for certain
standard test conditions (120-volt sup-
ply voltage for example) and a one
hour pre-conditioning test during
which the amplifier is required to de-
liver ¥4 of its rated power to a re-
sistive load. Anyone familiar with class
“B” operation of solid state amplifiers
knows that maximum internal power
dissipation of the output transistors
occurs when 40% of maximum power
is delivered to the external loads.
Since V3 of full power is very close to
40% of full power, this means that
the output devices will be dissipating
nearly their maximum. Many better
amplifiers are equipped with electronic
protection circuits which would inter-
rupt power under these conditions. In
theory, such amplifiers would have
fulfilled their pre-conditioning tests
even if no power were delivered to
the loads for the last 40 minutes of
the specified hour—though surely the
avowed purpose of the pre-condition-
ing would not have been fulfilled.

On the other hand, manufacturers
of less sophisticated amplifiers (which
might well destroy themselves or blow
their output fuses during these pre-
conditioning tests) may well have to
derate their stated power output fig-
ures or add cost to their products in
the form of larger heat sinks or over
rated power output semiconductors.
This strikes us as unfair to the con-
sumer and the manufacturer. It is well
known that under musical playback
conditions, average power output from
an amplifier (over a long time period)
can be expected to be about 10-dB
lower than maximum power produced
during moments of loud musical cre-
scendos. Thus, a pre-conditioning test
at 10% of rated power would h‘fwe
been more realistic and more mean-
ingful. Such a 10% pre-conditioning
test was, in fact, called for in the now
obsolete IHF measurement standards.

Other power disclosures

The FTC rule does not specifically
prohibit the publication of power out-
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put ratings other than the preferred
“continuous” power. It does., however,
require that such optional disclosures
as “‘peak power” or “music power” be
accompanied by a disclosure of the
other accompanying parameters such
as impedance and power bandwidth.
Distortion, however, need only be
quoted for the additionally disclosed
rated output (and not all the way
down to 250 mW, as in the case of
continuous power). The FTC further
requires that such optional disclosures
be less conspicuously or prominently
made than the continuous power out-
put disclosure. They go on to define
“less conspicuous™ as not being in
bold face type nor in type which is
more than two-thirds the height of
the continuous power disclosure. The
advice to the audiophile would seem
to be “Read the large print and ignore
the fine print!™

A Noble Beginning

Our criticism of the newly issued
FTC power rule should not be taken
as a negative one in all respects. Cer-
tainly the need existed for some clar-
ification of this primary specification
as it applies to home audio equipment.
We do, however, take issue with those
who maintain that the new rule in
and of itself, will solve all the prob-
lems of misinformation which have
been rampant in the audio industry
for many years. Literature and ad-
vertising matter printed by low-end
audio producers of consoles, compacts
and low fidelity components will, no
doubt, have to be dumped in trash
cans (hopefully for paper recycling)
and no doubt these hi-fi opportunists
will henceforth omit all references to
power output rather than be caught
with their one or two watts showing.

Reputable manufacturers of good
quality component equipment will
hardly be affected by the new rule,
since they have generally gone beyond
its disclosure requirements in the past.

The real point to be made is that
the potential audio consumer not be
lulled into a false sense of security
when reading post-November 1974
specification sheets. There can still be
confusion—and you are still not as-
sured of being able to compare prod-
ucts on a totally equal basis. Hope-
fully, the Institute of High Fidelity
will come up with new Amplifier
Measurement Standards which should
help to make power amplifier speci-
fications more uniform. Until that
happens, it’s up to the consumer to
read specs carefully, compare per-
formance through listening tests, and
rely on the hard earned reputation of
legitimate high fidelity component
manufacturers. R-E

ecquipment

report

Hewlett-Packard 1221A
and 1220A Oscilloscopes

THE HEWLETT-PACKARD CO., MAKERS
of precision instruments have come up
with a new solid-state triggered-sweep
oscilloscope that should be ideal for
most kinds of electronic work. There
are twd models; the 1221A single-
channel, and 1220A dual-trace. Other-
wise, the two are identical.

The vertical amplifiers have a very
wide response, from dc up to 15 mHz,
at a risetime of 23 ns. The dual-trace
displays in the 1220A use two differ-
ent modes. The signals are “chopped”
at the lower frequencies, from 0.5
s/div up to 1.0 ms/div. This causes
the sweep to display small sections of
each waveform alternately. While the
beam is traveling from one channel to
the other, it is completely blanked. So
the two waveforms appear to be con-
tinuous.

For the higher frequencies, from
0.5 ms/div up to 0.1 ns/div, the
switching goes into an “alternate”
mode. Now, each trace is fully scan-
ned, and the beam then switches to
the other for a full trace.

Each vertical amplifier is identical.
They have calibrated vertical attenu-
ators which cover a range from 2 mv/
div up to 10 V/div in 12 separate
ranges. A variable attenuator can be
used for vernier settings if needed.
Pushbutton selector switches allow a
choice of CHANNEL A, CHANNEL B, or
both at once. The displays are both
locked by the signal in CHANNEL A
for triggering. Since most work in-
volves signals at the same frequency,
one trigger signal can be used for both.

The triggering circuitry will lock in
on any signal from 2 Hz to 15 MHz,
provided the input signal is large
enough to produce one division of
vertical deflection. The trigger action
is very stable and easily adjusted. In-
ternal, external, or ac line sync can be
used by pushing the proper button.
For TV work, the 1220A has an in-
ternal TV sync separator. This helps
to lock any standard TV waveform of
either vertical or horizontal frequency.

A slope control allows triggering on
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either the positive going or ne3ative
going portions of the waveform. In-
cidentally, the TV sync separator can
be used as a low-pass filter for other
waveform tests. if needed. A other
pushbutton control allows the ise of
a fixed attenuator with the e»ternal
trigger signal or external sweeo. [t has
two positions 1:10 or 1:1.

For use with an external horizontal
sweep signal, the 1220A c:n be
switched to EXT. HOR. input, when the
X-Y/ SWEEP switch is pushed. n the
X-Y position, the internal hcrizontal
sweep is disabled, and a sweep signal
must be fed into the EXT. HoORr. Jack.
This is for use with sweep alignment
equipment. For vectorscope usz, the

signal from the red grid can go (o the
CHANNEL A input, and from the blue
grid to the EXT.HOR. input

The CRT used in the 12204 is a

special type. It has the graticvie on
the inside of the screen, to e iminate
parallax errors. The phosphor used is
a special P31 type. The trace is blue,
and very bright thanks to the 2 kV
accelerating voltage used.

A BEAM-FINDER pushbutton i« used
if there is no trace on the screen This
partially collapses the sweep, showing
you where the pattern is. In adiition
to this, the triggering circuiir has
another very handy feature. Irstead
of blanking the trace complet:ly if
there is no input signal, an automatic
circuit causes the trace to appear This
is called the BRIGHT-LINE display.
When a signal is applied to the nput,
the bright-line circuitry is autor-atic-
ally disabled and the triggerec ~weep
operates normally.

Despite all of its complex circuitry
the 1220A is a very compact instru-
ment. Only 17 cm high, 30.4 cin. wide
and 39.7 cm deep (7x12x153, in
inches). The controls are very ciearly
marked, and the panel is dividec into
sections so that confusion is elimir ated.

The customary, highly detailec and
well-written instruction book anc ser-
vice manual is provided. This gives
you full instructions for setting up and
operating the 1220A. In additicn to

this, a very detailed section the
theory and operation of the irstru-
ment is included. R-E
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Step-by-step
TV Troubleshooters Guide

Analyzing output waveforms is an integral part of troubleshooting
atelevision receiver. This method pinpoints the defective
circuit quickly. Here’s a guide to this effective method.

WITH THE INTRODUCTION OF BOTH
better instruments and solid-state color
TV receivers, TV waveform analysis
has become a science rather than an
art. And several manufacturers are
already indicating this as they offer
factory-generated keyed rainbow sig-
nals for checking overall receiver op-
eration and troubleshooting.

In hybrid and tube sets, marginal
operation is still possible and even
probable if a component is malfunc-
tioning, but solid state receivers either
play or shut down sectionally or com-
pletely if a single transistor or IC isn’t
doing its job. The reason is that semi-
conductors normally operate at 90%
of maximum until they either open or
short. Leakage (at least for silicon
types) is usually negligible unless man
made or caused by poor case seals. So,
with RCA announcing no more tube
receivers, and other set manufacturers
probably following, the days of whole-
sale component substitutions are past,
and an analytical approach to repair
must prevail. Better color bar gener-
ators will help make this possible.

The general approach
When examining an ordinary block

UHF VHF

by STAN PRENTISS

diagram of a color TV receiver, it is
important to look at the set in terms
of functional units rather than limited
stages (see Fig. 1). Using this ap-
proach, the overall area of trouble can
be located accurately and quickly, then
conventional methods such as exam-
ining individual parts can take over.
With modular and IC receivers this
approach should work, for in some of
these sets selective waveforms will be
either difficult or virtually impossible
to obtain. You should, however, be
very aware of what each waveform
means and why it is there.

Video i.f. amplifiers and agc

As shown in Fig. 2, the upper dis-
play (YIWI1) is the total composite
video signal. This signal is composed
of the vertical sync tips (a); blanking
pedestal (b); black peak (c); video
information and white peak (d). Point
d also shows you when the composite
video signal is at full modulation so
the agc may be properly set to avoid
sync compression. The rf agc is ad-
justed visually (or with a voltmeter)
on weaker signals so that it will be-
come active at some pre-determined
dc level (or i.f. agc’s strongest out-

put). It’s better of course, to use a
broadcast signal to set the agc than
one from a signal generator since there
is usually more than one station in
each community, and their signal
strengths will normally vary. Using
the composite video signal is also an
excellent way to determine if agc will
drive i.f. amplifiers between cutoff
and saturation; such action is normal
in well-designed sets. In addition, if
the i.f. amplifiers aren’t operating
correctly; sync, luminance, and
chroma are all directly affected, as
well as sound. So when servicing a
color receiver, check its general video
response following the video detector;
often your problems begin here and
not where they seem to be. Figure 2
also shows the conventional sync pulse
tip (Y2W1) with the video removed
and a swing of 30 volts p-p. The
waveforms in Fig. 2 consist of slightly
more than one field since each field is
16.664 us in duration, and the scope
time base is set for a total of 20 s
(10div. X 2 ps/div.).

Sync pulses

In Fig. 3, all voltages, time base,
and dc references for both waveforms

TUNER TUNER
: l l OR l OR
L. RED
L I.F. STRIP o LUMINANCE Rl IRy
TDUU AMPLS BLUE _| CHROMA J lay
T L hd CHROMA " o ™| OUTPUTS = ] [
= DEMOD ° 1G-y
!
VIDEO BANDPASS
FROM _, G5 DETECTOR-AMPL.[ *| AMPLS LOR_T N
HV
RED BLUE f\
L OR -
L—J l—‘ REF. REF.
DIFFERENTIATOR v v 358 mHz [ 3.579545 MHz < OR
SEPARATOR R —'[]H SUBCARRIER |05 —e
REGENERATOR L
- XTAL /T\ H-V
o HORIZONTAL é INTE- SWEEP 25kV
= 0SC.-SWEEP = $ GRATOR = TO
o —|— 30kV &
= DEFLECTION = _n_FROM SYNG .
o HIGH YOKE VERTICAL OR HV
o VOLTAGE ] OSC.-SWEEP
z -y
9 \'u\_ b ]
a - -
é FiG. 1—BLOCK DIAGRAM OF TYPICAL COLOR TV is the same for tube, transistor or IC circuits.
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FIG 2——COMPOSITE VIDEO and sync wave-
forms.

see, sync is transmitted only when
there is no incoming video, so blank-
ing intervals are important too.

The composite video signal is shown
again in Fig. 4 (YIW3) at a sweep
rate of 10 ws/div. The composite
video signal has a blanking interval
(g) of just under 12 us, and a hori-
zontal sync pulse (h) width of 5 us.
Note that the sync pulse (h) (Y2W3)
has a sharp leading edge because of
the instantaneous charge of the differ-
entiator and coupling capacitor, but
the capacitor discharge forms a sloppy
trailing edge. Only the leading edge,
however, is used for the receiver’s afc

4. ,,

FIG. 3—USING THE SCOPE’S X5 EXPANDER shows the intricate details ot Fig. 2.

are the same as in Fig. 2, except we're
using the oscilloscope’s X5 expander
that produces a sweep of 0.4-ms per
division instead of 2 ms/div. The
blanking interval and sync pulse de-
tails now become quite distinct. The
1.4 ms vertical blanking (two fields
to a frame) can now be measured
quite accurately, and the six vertical
pulses (e) are very evident in both
waveforms as are the six equalizing
pulses (f) which precede and suc-
ceed them. If this sync information
had been compressed or distorted, the
deflection circuits would be malfunc-
tioning, especially the vertical oscil-
lator which is often affected first.
Although you won’t be expected to
count these vertical sync and equal-
izing pulses each time there is a sync
problem, it is comforting to know
they’re there and not buried some-
where they shouldn’t be. As you can

sync time comparison. So there’s no
confusion between leading and trailing
edges, let’s reverse polarity of the
sweep, and show the trace from left
to right in Fig. 5, rather than vice
versa. What's important about the
waveshapes in Fig. 4 is that both sync
pulses (YIW3, Y2W3) should have
enough amplitude, duration, and be
of the proper shape, for without all
these your sync problems can be
severe.

Color bar generator substitution
There is only a slight difference in
the waveform’s video content as we
substitute a color bar signal, but the
horizontal sync pulse remains the same,
as Fig. 5 shows. The pulses in place
of video in YIW4 are the 11 color
bars. Bar No. 12 has already been
used by the generator as a sync pulse,
and No. 11 will be removed by the

www americanradiohistorv.com

receiver’s blanking circuit teiore it
reaches the chroma demodu alor. In
the chroma-luminance output, there-
fore, you’ll only see 10 colos bars,
which represent keying of the color
bar oscillator at 30° interval:, pro-
ducing a rainbow sweep from burst
to 300°, inclusive.

The vertical output pulses for all
receivers are somewhat similar, but
there are horizontal drive diférences
between tube and solid state receivers.
In the tube receiver, the her zontal
output signal shown in Fig. 6 (¥1WS5),
measures 250 volts p-p while tte ver-
tical output (Y2W3) is almost 1000

FIG 4—A FAST SWEEP HATE |s USED to
show the blanking interval and syrc puise.

FIG. 5—INTRODUCING THE COLC:? BAFR
GENERATOR.

FIG. 6—HORIZONTAL DRIVE and jrertical
output signals of a tube color set.

volts p-p. In addition, althoagh the
vertical waveform is universal for alk
sets, the tube horizontal drive pulse
must be semi-trapezoid (pus: and
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RADIO-ELECTRONICS
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sawtooth combined) to drive both in-
ductance and resistance in the yoke
and flyback circuits, while solid-state
versions interface at much lower im-
pedances and may use rectangular
waves with duty cycles of approx-
imately 50% . Whether trapezoidal or
rectangular, neither waveform drives
the horizontal output for more than
half the total cycle, so that the output
is on for only half the waveform, and
only reaches dc and cutoff at its very
peak.

In RCA’s SCR horizontal deflection
drive circuit it’s worthwhile looking at
all three drive and output traces (Fig.
7). Here we're dealing with silicon
controlled rectifiers, and when they
conduct, the output voltage drops to-
wards dc. And when they’re cut-off
the output voltage rises. Therefore,
the horizontal oscillator trigger (trig,
W6) sends the retrace (comm.
W6) into conduction and it remains
in that state for 25 us. During that in-
terval, the trace SCR cuts off and
stops conducting for about 10 gs. The
scope trace then shows that the com-
mutator SCR does not conduct for
some 38 us, making a total horizontal
sweep time of 63.5 us. The trace SCR
(and diode) conducts for a total of
some 53 ps.

Chroma circuits

Chroma circuits are no more diffi-
cult to analyse than luminance and
sync circuits, but you may not be used
to the clean test patterns on some of
the better sets. In these circuits the
bandpass amplifiers, burst, 3.579545
mHz subcarrier oscillator, and the
chroma-demodulated output are all
needed to complete the analysis. So
with the preset composite video signal
following the video detector, the task
shouldn’t be that difficult. Deviations
at this point, however, means there
are specific problems in the receiver
and they should be attended to before
continuing.

Chroma and demodulator outputs
should be examined first, if there is
no color but good black and white. In
most integrated circuit receivers, lumi-
nance information is added either in
the demodulator chip itself (Fig. 1),
or directly into the chroma output

amplifiers. The reasoning here is to
combine luminance information and
chroma (color) information before
the picture tube so both signals can
have identical impedances, proper ac
and dc levels, and be routed to the
picture tube through one set of elec-
trodes. However, you may not see the

FIG. 7—RCA’s SCR deflection waveforms.

.
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patterns.

FIG. 9—CHROMA IC AMPLIFIER OUTPUT
and subcarrier sinewave.

NEW ELECTRICAL CODE ADOPTED

The National Fire Protection Associa-
tion adopted the revised and corrected
1975 National Electrical Code as its
standard at its meeting in Miami last
Spring. The new code’s publishing date
is September, replacing the present
1971 edition.

The new edition contains some sig-
nificant changes, relaxing provisions of
the old Code in some places and tight-
ening them in others. Thus Section
336-3 (Nonmetallic Sheathed Cable) now

permits types NM and NMC cable to be
used in certain types of dwelling and
other structures, and Sections 230-208
and 240-100 (Services and Overcurrent
Protection) deletes requirements per-
taining to visual current indication. But
Section 300-15b (Wiring Methods) limits
the use of certain devices without sep-
arate boxes. In several sections, some
requirements that had been applied only
where voltages were over 600 are now
general requirements.

www americanradiohistorv com

played as cleanly as those in Fig. 8
(R-YW6 and B-YW6) unless the
luminance signal is shunted to ground
with about an 80 pF capacitor.

Obviously, if you have such wave-
forms with the red zero reference
voltage at bar six, and the blue zero
reference voltages at bars three and
nine; and plenty of amplitude, your
chroma sections are operating well.
The two 11-4S rectangular pulses cut
off the pix tube during line retrace.
Further confirmation of the chroma
section comes from the two vector
patterns in Fig. 8 (W6) although the
right one is upside down and the
scope’s horizontal and vertical polar-
ities must be reversed to turn it right
side up (left vector).

If the chroma outputs are not satis-
factory, backtrack to the bandpass
amplifier and see if it has an output
at least in the millivolt range in semi-
conductor sets, (Fig. 9, top trace) and
in the volt range in hybrid sets. The
bottom trace of Fig. 9 is the output of
the 3.58-MHz oscillator viewed at 500
#S/div. If either the color information
or the subcarrier reference is missing
or is off frequency, then there is no
demodulation and no color. R-E

R-E’s Substitution
guide for
replacement transistors

PART XXI

by ROBERT & ELIZABETH SCOTT

ARCH—Indicates the Archer brand of
semiconductors sold only by Radio
Shack and Allied Radio stores.
Allied Radio Shack, 2725 W. 7th
St., Ft. Worth, Texas 76107

DM—D. M. Semiconductor Co., P.O. Box
131, Melrose, Mass. 02176
G-E—General Electric Co., Tube Product
Div., Owensboro, Ky. 42301
|CC—International Components, 10 Daniel

Street, Farmingdale, N.Y. 11735

IR—International Rectifier, Semiconductor
Div., 233 Kansas St., El Segundo,
Calif. 90245

MAL—Mallory Distributor Products Co., 101
S. Parker, Indianapolis, Ind. 46201

MOT—Motorola Semiconductors, Box 2963,
Phoenix, Ariz. 85036

RCA—RCA Electronic Components, Harri-
son, N.J. 07029

SPR—Sprague Products Co., 65 Marshall
St., North Adams, Mass. 01247

SYL—Sylvania Electric Corp., 100 1st Ave,,
Waltham, Mass. 02154

WOR—Workman Electronic Products, Inc.,
Box 3828, Sarasota, Fla. 33578

ZEN—Zenith Sales Co., 5600 W. Jarvis Ave.,
Chicago, lll. 60648

Radio-Electronics has done its utmost to
insure that the listings in this directory are as
accurate and reliable as possible; however,
no responsibility is assumed by Radio-Elec-
tronics for its use. We have used the latest
manufacturers material available to us and
have asked each manufacturer covered in the
listing to check its accuracy. Where we have
been supplied with corrections, we have up-
dated the listing to include them. The first
part of this Guide appeared in March 1973.
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2N4348
2N4349
2N4350
2N4352
2N4354

2N4355
2N4356
2N4359
2N4360
2N4381

2N4382
2N4383
2N4385
2N4386
2N4387

2N4388
2N4389
2N4380
2N4395
2N4296

2N4399
2N4400
2N4401
2N4402
2N4403

2N4404
2N4405
2N4406
2N4407
2N4409

2N4410
2N4411
2N4412
2N4413
2N4414

2N4415
2N4416
2N4417
2N4418
2N4419

2N4420
2N4421
2N4422
2N4423
2N4424

2N4425
2N4427
2N4428
2N4429
2N4430

2N4432
2N4433
2N4434
2N4435
2N4436

2N4437
2N4440
2N4441
2M4442
2M4443

2M4444
2M4449
2N4450
2M4451
2N4452

2N4453
2M4a851
2M4852
2M4853
2h4864

2M4867
2N4868
2M4869
2M4870
2M4871

ARCH

MNA

NA

NA

NA
RS276-2021

RS276-2021
RS276-2021
NA
NA
NA

NA

NA

NA

NA
RS276-2025

RS276-2025
NA
NA
NA
NA

NA
RS276-2009
RS276-2009
RS276-2021
RS276-2021

NA

NA

NA

NA
RS276-2008

RS276-2008
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
RS276-2009
NA

NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
RS276-2029
RS276-2029
RS276-2029

NA

NA

NA

NA
RS276-2029
RS276-2029

NA=NOT APPLICABLE

DM

T-707
TS-3020
TS-3001

T-803

T-708

T-708
T-708
TS-0006
TF-1035
T-803

T-803
TS-3026
TS-3026

NA

T-702

T-702
T-57
T-713
T-247
T-247

TS-7001
T-736
T-736
T-716
T-716

TS-3031
TS-3031
TS-3003
TS-3031
TS-0001

TS-0001
T-52
T-51

T-716
T-51

T-716
T-802
T-801
TS-0004
T-50

T-734
T-50
T/734
NA
T-736

ts-3024

TS-3008

TS-3001
NA
NA

T-736
T-734
T-709
T-709
T-736

T-736
NA
SR-1220
SR-1221
SR-1222

SR-1223
T-50
TS-0004
T-715
T-716

T-76
T-310
T-310
T-310
t-241

NA

NA

NA
T-310
T-310

NA
GE-28
GE-28

NA
GE-67

GE-67

GE-21

GE-67
NA
NA

NA
NA
GE-63
GE-63
GE-69

GE-69
NA
GE-27
GE-19
GE-19

NA
GE-20
GE-20
GE-21
GE-21

NA
NA
NA
NA
GE-18

GE-18
NA
GE-67
GE-67
GE-67

GE-67
GE-FET-2
GE-FET-2

GE-20

GE-20

GE-20
GE-20
GE-20
GE-21
GE-20

GE-20
GE-18
GE-28
GE-28
GE-28

NA
GE-61
GE-17
GE-17
GE-20

GE-20
GE-28
GEMR-4
GEMR-4
GEMR-4

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

GE-FET-1

GE-FET1

GE-FET-1
NA
NA

ICC

ICC-707
1ICC-$3020
ICC-33001

ICC-803

ICC-708

ICC-708
ICC-708
ICC-S0006
ICC-F1035
ICC-803

ICC-803
ICC-S3026
ICC-S3026

NA

ICC-702

ICC-702
1CC-57

ICC-713
ICC-247
ICC-247

ICC-S001
ICC-736
ICC-736
ICC-716
ICC-716

ICC-S3031
1ICC-S3031
ICC-S3003
ICC-S3021
1CC-50001

ICC-S0001
ICC-52
ICC-51

ICC-716
ICC-51

ICC-716
ICC-802
NA
1CC-S0004
ICC-50

ICC-734
ICC/50
ICC-734
1CC-52
1CC-736

ICC-53024
ICC-S3003
1ICC-S3001
NA
NA

ICC-736
ICC-734
ICC-709
ICC-709
ICC-736

ICC-736
NA
ICC-R1220
ICC-R1221
ICC-R1222

ICC-R1223
ICC-50
ICC-S0004
ICC-715
ICC-716

ICC-76
ICC-310
ICC-310
ICC-310
ICC-241

NA

NA

NA
ICC-310
iCC-310

IRTR-61
NA
NA
NA

TR-19

NA
NA
NA
NA
NA

NA
NA
NA
NA
IRTR-58

IRTR-58
IRTR-54
IRTR-87
IRTR-59
IRTR-59

TR-20

TR-21

TR-21
IRTR-54
IRTR-54

IRTR-73
IRTR-88
IRTR-88
|RTR-88
IRTR-87

IRTR-87
TR-20
IRTR-88
TR-20
IRTR-88

TR-20
NA
NA
NA

TR-21

IRTR-24
TR-21
IRTR-24
NA
TR-21

NA
IRTR-87
NA
NA
NA

NA
TR-24
TR-21

IRTR-65
TR-21

TR-21
IRTR-565
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

MAL

PTC 118
PTC 144
NA
NA
PTC 127

PTC 127

PTC 103

PTC 127
NA
NA

NA

NA

NA
PTC 136
PTC 113

PTC 113
PTC 103
PTC 117
PTC 119
PTC 119

NA
PTC 123
PTC 136
PTC 103
PTC 103

PTC 141
PTC 141
PTC 141
PTC 141
PTC 123

PTC 123
PTC 103
PTC 103
PTC 103
PTC 103

PTC 103
PTC 151
PTC 152
PTC 133
PTC 136

PTC 136
PTC 136
PTC 136
NA
PTC 123

PTC 123
PTC 143
NA
NA
NA

PTC 123
PTC 132
PTC 132
PTC 132
PTC 123

PTC 136
NA
NA
NA
NA

NA
PTC 133
PTC 136
PTC 127
PTC 103

PTC 127
NA
NA
NA
NA

PTC 152

PTC 152

PTC 152
NA
NA

MOT

HEP-707
HEP-S3020
HEP-S3001

HEP-803

HEP-708

HEP-708
HEP-708
HEP-S0006
HEP-F1035
HEP-803

HEP-803
HEP-S3026
HEP-S3026

NA

HEP-702

HEP-702
HEP-57

HEP-713
HEP-247
HEP-247

HEP-S7001
HEP-736
HEP-736
HEP-716
HEP-716

HEP-S3031
HEP-S3031
HEP-S3003
HEP-S3031
HEP-S0001

HEP-S0001
HEP-52
HEP-51

HEP-716
HEP-51

HEP-716
HEP-802
NA
HEP-50004
HEP-50

HEP-734
HEP-50
HEP-734
NA
HEP-736

HEP-83024
HEP-S3008
HEP-S3001
NA
NA

HEP-736
HEP-734
HEP-709
HEP-709
HEP-736

HEP-736
NA
HEP-R1220
HEP-R1221
HEP-R1222

HEP-R1223
HEP-50
HEP-S0004
HEP-715
HEP-716

HEP-76
HEP-310
HEP-310
HEP-310
HEP-241

NA

NA

NA
HEP-310
HEP-310
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RCA

SK 3079
NA
NA
NA

SK 3025

SK 3114
SK 3114
NA
NA
NA

NA
NA
NA
NA
SK 3083

SK 3083
SK 3118
NA
SK 3027
SK 3027

NA
SK 3122
SK 3122
SK 3114
SK 3025

SK 3025
SK 3025
SK 3025
SK 3025
NA

SK 3045
SK 3114
SK 3025
SK 3114
SK 3025

SK 3114
SK 3112
SK 3112
SK 3039
SK 3039

SK 3124

SK 3124
SK 3024
NA
NA
NA

SK 3122
SK 3018
SK 3117
SK 3117
SK 3122

SK 3122
NA
NA
NA
NA

NA
SK 3039
SK 3122

NA
SK 3114

SK 3118
NA
NA
NA
NA

SK 3112

SK 3112

SK 3112
NA
NA

SPR

MNA
NA
NA
NA
RT-115

RT-115
RT-115
NA
NA
NA

NA
NA
NA
NA
RT-133

RT-133
RT-126
NA
RT-131
RT-131

RT-148
RT-102
RT-102
RT-115
RT-115

RT-115
RT-115
RT-115
RT-115
RT-114

RT-110
RT-115
RT-115
RT-115
RT-115

RT-115
RT-176
RT-176
RT-113
RT-113

RT-113
RT-113
RT-113
RT-115
TR-102

RT-102
RT-114
RT-154
RT-154
RT-154

RT-102
RT-108
RT-113
RT-113
RT-102

RT-102

RT-154
NA
NA
NA

NA
RT-113
RT-102
RT-126
RT-115

RT-126
NA
NA
NA
NA

RT-176

RT-176

RT-176
NA
NA

SYL

HA
A
NA
NA
ECG 159

EGC 159
ECG 159
NA
NA
NA

NA
NA
NA
NA
ECG 153

ECG 153
ECG 106
NA
ECG 130
ECG 130

ECG 180
ECG 123A
ECG 123A
ECG 159
ECG 159

ECG 129
ECG 129
ECG 129
ECG 129
NA

ECG 154
ECG 159
ECG 129
ECG 159
ECG 129

ECG 159
ECG 133
ECG 133
ECG 108
ECG 108

NA

NA

NA

NA
ECG 123A

ECG 192
ECG 128
NA
NA
NA

ECG 123A
ECG 107
ECG 161
ECG 161
ECG 123A

ECG 123A
NA
ECG 5442
ECG 5444
ECG 5446

ECG 5448
ECG 108
ECG 123A
ECG 106
ECG 159

ECG 106
NA
NA
NA
NA

ECG 133

ECG 133

ECG 133
NA
NA

WOR

WEP-707
WEP-S3020
NA
NA
WEP-717

WEP-717

WEP-717

WEP-717
NA
NA

NA
WEP-3023
WEP-3023
WEP-3020

WEP-700

WEP-700
WEP-52
WEP-53

WEP-247

WEP-247

WEP-WS7001
WEP-735
WEP-735
WEP-717
WEP .717

WEP-242
WEP-242
WEP-242
WEP-242
WEP-712

WEP-712
WEP-717
WEP-242
WEP-717
WEP-242

WEP-717
WEP-801
WEP-801
WEP-56

WEP-56

WEP-723
WEP-50
WEP-723
WEP-717
WEP-735

WEP-735
WEP-243
NA
NA
NA

WEP-735
WEP-720
WEP-719
WEP-719
WEP-735

WEP-735
NA
NA
NA
NA

NA
WEP-56
WEP-735
WEP-52
WEP-717

WEP-52
WEP-310
WEP-310
WEP-310
WEP-241

WEP-801
WEP-801
WEP-801
WEP-310
WEP-310

ZEN

ZEN 204
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

NA
ZEN 120
JEN 120
ZEN 107
ZEN 107

NA
NA

ISEEY!
mmim
z
N
=)
~

NEYLY]
1

DD DB
>
[5)]

N 120
NA
NA
NA
NA

v ]

NA
ZEN 100
ZEN127
ZEN 106
ZEN 107

MNA
fEM 129
ZEM 129
ZEN 129

HA

NA

NA

HA
TEN 129
TEM 129

(turi page)
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ARCH DM G-E ICC IR MAL MOT RCA SPR SYL WOR ZEN

2MaaTe L L T-52 N, ICC-52 NA PTC 127 HEP-52 SK 3118 RT-126 ECG 106 WEP-52 Na
2N4873 NA TS-0004 NA ICC-S0004 NA PTC 133 HEP-S0004 SK 3033 RT-113 ECG 108 WEP-56 ZEN 127
2N4874 NA TS-3008 NA ICC-S3008 NA PTC 143 HEP-S3008 NA NA NA NA NA
2N4875 NA TS-3008 NA ICC-S3008 NA PTC 143 HEP-S3008 NA NA NA NA NA
2N4876 NA TS-3008 NA ICC-S3008 NA PTC 143 HEP-S3008 NA NA NA NA NA
2N4877 NA TS-3010 GE-66 ICC-83010 NA NA HEP-S3010 NA RT-150 NA NA ZEN 207
2N4878* NA T-738 NA ICC-738 NA PTC 123 HEP-738 NA RT-109 NA WEP-728  ZEN 121
2N4879" NA TS-0007 NA ICC-S0007 NA PTC 144 HEP-S0007 NA NA NA WEP-712 NA
2N4880* NA T-729 NA ICC-729 NA PTC 121 HEP-729 NA RT-109 NA WEP-729  ZEN 115
2N4890 NA T-708 GE-67 ICC-708 NA PTC 141 HEP-708 NA RT-115 ECG 129 WEP-242 NA
2N4891 NA T-310 NA ICC-310 NA NA HEP-310 NA NA NA WEP-310 ZEN 129
2N4892 NA T-310 NA ICC-310 NA NA HEP-310 NA NA NA WEP-310  ZEN 129
2N4893 NA T-310 NA ICC-310 NA NA HEP-310 NA NA NA WEP-310 ZEN 129
2N4894 NA T-310 NA ICC-310 NA NA HEP-310 NA NA NA WEP-310  ZEN 129
2N4898 RS276-2025  T-702 GE-69 ICC-702 IRTR-58 PTC 113 HEP-702 SK 3083 RT-133 ECG 218 WEP-700 NA
2N4899 RS276-2025 T-702 GE-69 ICC-702 IRTR-58 PTC 113 HEP-702 SK 3083 RT-133 ECG 218 WEP-700 NA
2N4900 RS276-2025  T-702 NA ICC-702 IRTR-58 PTC 113 HEP-702 NA RT-133 ECG 218 WEP-700 NA
2N4901 RS276-2027  T-705 NA ICC-705 TR-29 NA HEP-705 NA NA NA WEP-S7001 NA
2N4902 NA T-248 NA ICC-248 TR-29 NA HEP-248 NA NA NA WEP-87001 NA
2N4903 NA TS-5005 NA ICC-S5005 NA NA HEP-S5005 NA NA NA WEP-S5005 NA
2N4904 RS276-2027  T-705 NA ICC-705 TR-29 NA HEP-705 NA NA NA WEP-57001 NA
2N4905 NA T-248 NA ICC-248 TR-29 NA HEP-248 NA NA NA WEP-57001 NA
2N4906 NA T-248 NA ICC-248 NA NA HEP-248 NA NA NA WEP-S7001 NA
2N4907 NA T-248 NA ICC-248 NA NA HEP-248 NA NA NA WEP-S7001 NA
2N4908 NA T-248 NA ICC-248 NA NA HEP-248 NA NA NA WEP-S7001 NA
2N4909 NA TS-5005 NA ICC-85005 NA NA HEP-S5005 NA NA NA WEP-S5005 NA
2N4910 RS276-2017  T-703 GE-66 ICC-703 NA PTC 112 HEP-703 SK 3131 RT-150 ECG 175 WEP-241 NA
2N4811  RS8276-2017  T-703 GE-66 ICC-703 NA PTC 112 HEP-703 SK 3131 RT-150 ECG 175 WEP-241 NA
2N4912 RS276-2017  T-703 GE-32 ICC-703 NA PTC 112 HEP-703 SK 3131 RT-150 ECG 175 WEP-241 NA
2N4913 NA T-247 GE-19 ICC-247 TR-59 PTC 118 HEP-247 SK 3027 RT-131 ECG 130 WEP-247 NA
2N4914 NA T-247 GE-19 ICC-247 TR-59 PTC 118 HEP-247 SK 3027 RT-131 ECG 130 WEP-247 NA
2N4915 NA T-247 GE-14 ICC-247 NA PTC 118 HEP-247 SK 3027 RT-131 ECG 130 WEP-247 NA
2N4816  RS276-2023 T-52 GE-22 ICC-52 TR-20 PTC103 HEP-52 SK 3025 RT-115 ECG 159 WEP-717 NA
2N4917  RS276-2023 T-52 GE-21 ICC-52 NA PTC 103  HEP-52 SK3114 RT-115 ECG 159 WEP-717 NA
2N4918 RS276-2027  T-700 GE-29 ICC-700 NA NA HEP-700 NA RT-153 ECG 185 WEP-WS5007 NA
2N4919 RS276-2026  T-246 GE-29 ICC-246  IRTR-77 NA HEP-246 NA RT-153 ECG 185 WEP-WS5007 ZEN 203
2N4920 NA TS-5006 GE-69 ICC-S5006 NA NA HEP-85006 NA RT-153 ECG 185 WEP-WS5007 NA
2N4821 RS276-2018  T-245 GE-28 ICC-245 NA PTC 110 HEP-245 NA RT-152 ECG 184 WEP-WS5003 ZEN 202
2N4822 RS276-2018  T-245 GE-28 ICC-245 NA PTC 110 HEP-245 SK 3054 RT-152 ECG 184 WEP-WS5003 ZEN 202
2N4823 RS276-2018  T-245 GE-28 ICC-245 NA PTC 110 HEP-245 NA RT-152 ECG 184 WEP-WS5003 ZEN 202
2N4924 NA T-713 GE-27 ICC-713 NA PTC 144 HEP-713 SK 3045 RT-110 ECG 154 WEP-712 NA
2N4925 NA T-712 GE-32 ICC-712  IRTR-78 PTC 117 HEP-712 SK 3045 RT-110 ECG 154 WEP-712  ZEN 205
2N4926 NA T-712 GE-27 ICC-712  IRTR-78 PTC 117 HEP-712 SK 3045 RT-110 ECG 154 WEP-712  ZEN 205
2N4927 NA T-712 GE-27 ICC-712  IRTR-78 PTC 117 HEP-712 SK 3045 RT-110 ECG 154 WEP-712  ZEN 205
2N4928 NA T-710 NA NA IRTR-88 PTC 127 NA SK 3025 RT-115 ECG 129 WEP-242 NA
2N4932 NA NA NA NA NA PTC 128 NA NA NA NA NA NA
2N4934 RS276-2011 T-56 NA ICC-56 IRTR-66 PTC 133 HEP-56 SK 3039 RT-113 ECG 108 WEP-56 ZEN 104
2N4835 RS276-2011 T-56 NA ICC-56 NA PTC 133 HEP-56 SK 3039 RT-113 ECG 108 WEP-56 ZEN 104
2N4936 NA T-56 NA ICC-738 NA PTC 133 NA SK 3039 RT-113 ECG 108 WEP-56 ZEN 121
2N4937* NA T-715 GE-21 ICC-715 NA PTC 127 HEP-715 NA RT-115 NA WEP-715  ZEN 106
2N4938* NA T-715 GE-21 ICC-715 NA PTC 127 HEP-715 NA RT-115 NA WEP-715  ZEN 106
2N4939* NA T-715 NA ICC-715 NA PTC 127 HEP-715 NA RT-115 NA WEP-715  ZEN 106
2N4940* NA T-715 GE-21 ICC-715 NA PTC 127 HEP-715 NA RT-115 NA WEP-715  ZEN 106
2N4941* NA T-715 GE-21 ICC-715 NA PTC 127 HEP-715 NA RT-115 NA WEP-715  ZEN 106
2N4942* NA T-715 NA ICC-715 NA PTC 127 HEP-715 NA RT-115 NA WEP-715  ZEN 106
2N4943 NA T-714 NA ICC-714 IRTR-87 PTC 144 HEP-714 SK 3024 RT-114 ECG 128 WEP-243 NA
2N4944 NA T-714 GE-20 NA IRTR-87 PTC 123 NA SK 3024 RT-114 ECG 128 WEP-243 NA
2N4945 NA T-714 GE-18 NA IRTR-87 PTC 123 NA SK 3024 RT-114 ECG 128 WEP-243 NA
2N4946 NA T-714 GE-20 ICC-714  IRTR-87 PTC 123 HEP-714 SK 3024 RT-114 ECG 128 WEP-243 NA
2N4948 NA T-310 NA ICC-310 NA NA HEP-310 NA NA NA WEP-310 ZEN 129
2N4949 NA T-310 NA ICC-310 NA NA HEP-310 NA NA NA WEP-310 ZEN 129
2N4950 NA NA GE-20 NA NA NA NA NA NA NA NA NA
2N4951 NA TS-0004 GE-20 ICC-S0004 NA PTC 136 HEP-S0004 SK 3124 RT-102 ECG 123A WEP-735  ZEN 127
2N4952 NA TS-0004 GE-20 ICC-S0004 NA PTC 136 HEP-S0004 SK 3124 RT-102 ECG 123A WEP-735 ZEN 127

) 2N4953 NA T-736 GE-10 ICC-736 TR-2 PTC 136 HEP-736 SK 3124 RT-102 ECG 123A  WEP-735 ZEN 120

[6)

% 2N4954 NA TS-0004 GE-10 ICC-S0004 TR-2 PTC 136 HEP-S0004 SK 3124 RT-102 ECG 123A  WEP-735  ZEN 127

o 2N4955 NA T-737 NA ICC-737 NA NA HEP-737 NA RT-109 NA WEP-735 NA

*6 2N4956" NA T-724 NA ICC-724 NA PTC 121 HEP-724 NA RT-105 NA NA ZEN 112

W 2N4960 NA TS-3001 NA ICC-S3001 |IRTR-87 PTC 123 HEP-S3001 SK3024 RT-114 ECG 128 WEP-243 NA

d 2N4961 NA TS-3002 NA ICC-S3002 IRTR-87 PTC 123 HEP-S3002 SK 3024 RT-114 ECG 128 WEP-243 NA

o “Indicates a dual transistor for high-speed switching, diff amplifier etc. Likely to be a matched pair. Use two of the type specified, matching when necessary, on a

=) curve tracer or lab-type transistor checker.

é NA=NOT AVAILABLE (continued next month)
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RC networks and
different waveforms

The effects are weird if you
don’t know what to expect

by JACK DARR
SERVICE EDITOR

This column is for your service
problems—TYV, radio, audio or general
and industrial electronics. We answer
all questions individually by mail, free
of charge and the more interesting ones
will be printed here.

If you’re really stuck, write us. We’ll
do our best to help you. Don’t forget to
enclose a stamped, self-addressed en-
velope. If return postage is not includ-
ed, we cannot process your question.
Write: Service Editor, Radio-Electron-
ics, 200 Park Ave. South, N.Y. 10003,

RE’s Service Clinic

WHILE WORKING IN MY LABORATORY
recently, doing research on the be-
haviour of special test signals. (Trans-
lation; I was goofing off in the shop,
playing with a function generator!) I
ran across some interesting things.

from a function generator; sing, square
and triangular waveforms. I fel these
through the two stock R-C n:twork
hook-ups; a differentiator and &n inte-
grator. A quick look at the s:hematic
of any kind of electronic equ pment
will show you lots of these th:n;:s.

Figure 1 shows the circuits used.
Look at these. Now, draw yoer idea
of what the output waveform looks
like, and see if you can explain it.
After you get through, read c¢n and
see what [ actually got, and myv idea
of why. Have fun!

The answers.

Figure 2 shows the inputs (o the
differentiator circuit and the bdutput
waveforms | saw on the scope

1. Almeost everybody should get this
one, or get close. The differentiator
makes a spike waveform from a square
wave. This is used in mary pulse
generator circuits.

DIFFERENTIATOR

SCOPE
SIG-GEN
-—) VERTICAL
oUTPUT & el
1.5K
COMMON
DIFFERENTIATOR
SCOPE
géﬁgiﬁ VERTICAL
15K INPUT
COMMON
FIG. 1 INTEGRATOR
fx3kHz
INPUT

ANIVAN
S VAR

NN
- \J \

They interested me, anyhow. I knew
that you’d change a waveform if you
fed it through an R-C network. How-
ever, 1 got one result that wiped me
out. After a lot of digging, I found out
why. See if you can predict the results,
and then explain ’em.

1 used the three standard signals

FIG. 2
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2. This one fooled me. Hov/ever,
you can see what happened. The time
constant is long enough so thzt the
capacitor reaches full charge. 5o, it
rounds off the leading edge af the
square wave.

3. This is the wipe-out. What hap-
pended? Nothing. Output waviform
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exactly the same as the input! We'll
explain that in a minute. Go on to
Figure 3. This is the integrator.

4. Surprise! An integrator makes a
triangular wave out of a square wave.
This is used in function generators to
develop a triangular wave,

5. Look at this one. Integrating a
triangular wave makes a sinewave.
Another method used in function
generators, although theirs is much

more elaborate.
6. Here we go again. Nothing hap-
pens, just as before.

Wha’ Hoppen?

How come this reaction? Frankly,
I expected to see a change in wave-
form in all of them. When the sine-
wave came through undisturbed, I
couldn’t believe it. Back to the books.
Here is the best explanation I could

INTEGRATOR

f~ 30 kHz
INPUT

o AN
VAR

NN
VA

FIG. 3

OUTPUT

JANIWAN
VoA

[\ /\
(VAR

ANVANE
(VAN

find, after quite a bit of digging
around.

As briefly as possible, both square
and triangular waves can be considered
as being made up of innumerable
harmonics! The charging of the
capacitor and the action of the resistor
affects these; the waveform is dis-
torted, although its fundamental fre-
quency is still the same.

The really odd effect is the reaction
on the sinewave. Why doesn’t the R-C
network upset it, as it does all others?
Here’s what they say.

A sinewave, especially one with very
low distortion, is considered as a “pure
signal.” That is, it’s not made up of
harmonics, but is just a single fre-
quency, theoretically wirhour any har-
monics at all! So, yow’ll see practically
no effect on the waveform. Most of
what you will see will be only a small
loss in amplitude.

You can try this yourself, with any
audio signal generator and scope. It’s
fascinating. Try different values for R
and C, and different frequencies. If
you don’t have a square-wave signal
generator, feed the sinewave output
into a pair of low-voltage Zeners, tied
in parallel and reversed. This will
make a fair square wave. You can get
the triangle by feeding the square
wave into a separate integrator, and
then feeding the resultant into another
R-C network. (continued on page 72)

RCA's versatile WO-535A...
DC to10MHz response for only $349:

1. Operates in either triggered
or recurrent sweep mode.

2.Vertical sensitivity of
59 mV p-p/cm (15 mV/in).

3. Simplified calibration for
p-p voltage measurements.

4. All solid state.

5.DC/AC input.

6.Preset TV, “V" and “H" fre-
quencies for instant
lock-in.

7.Flat-face 5-inch CRT.

8. llluminated graph screen cal-

ibrated directly in volts.

9. Regulated power supply prevents '
trace bounce; excellent stability.

10. Return-trace blanking.

*Optional price including probe.

Electronic

Circle 17 on reader service card
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Instruments

11. Terminals for direct connec-

tion to the CRT.

12. Camera mounting studs.
13. Phase control for sweep

alignment.

14.Includes WG-400A

shielded Direct/Low-
Capacitance Probe and
Cable.

For complete information and
fast delivery on the versatile
WO-535A, Dual Mode Os-
cilloscope, contact any one of
the more than 1,000 RCA Dis-
tributors worldwide. Or write:
RCA Electronic Instruments
Headquarters, Harrison, N.J.
07029.

Specialists demand the best tools of their trade
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A POCKET-SIZE MULTIMET
TO GO.

9333

q DATA PRECISION

MODEL 245, ACTUAL SIZE

This rugged, truly miniature, lab-quality 4% digit multimeter measures DC
volts, AC volts, DC current, AC current and resistance with .005% resolution.

Data Precision’'s Model 245 is the smallest,
lightest and most accurate 4 ‘2 digit multimeter you can
buy

It's a revolutionary instrument with basic ac-
curacy of +0.05%.

Rechargeable battery and line operated, Model

$295.00

COMPLETE

245 provides fast, reliable and incredibly precise m:a-
surements in the lab, on-site or anywhere else an iic-
curate reading is essential.

Small enough to fit in the palm of your hanc, hig
enough to do whatever you want it to do, here’'san e er
that will meet your most exacting needs.

If all you're locking for is a reliable bench DMM
— a low cost instrument that’s actually price competitive
with analog meters — then Data Precision’s Model 134
is probably just what you've been looking for.

Big, bright, easy to read, ¥2"" high, 3-Y2 digit
display.

Model 134 measured DC and AC volts, DC and
AC current and resistance through a total of 22 range
scales. No interpolations are necessary. And the specs
speak for themselves: basic accuracy of +0.2%
reading +0.2% fs. with autopolarity, auto-decimal
positioning and 100% overrange.

Optional High Vcitage Probe available for both
245 and 134.

Data Precision Corporation

Audubon Road, Wakefield, MA 01880
Phone (617) 246-1600

ERDATA PRECISION
..years ahead

A Full Range 5-Function
3-1/2 Digit Multimeter

MODEL 34 O/GITaL MULTIMETER

1866

$199.0“D

with standard prot s : nd
special isolation | rcbe

$189.00

with standard probe

To get your hands on these meters, simply contact the
representative nearest you for immediate deliv:r

AL (205) 533-5896 MA
AZ (602) 994-9519 MD
CA (N) (408) 733-9000 MI
CA (S)(714) 540-7160 MN
Cco (303) 449-5294 MO (W)(816) 737-0066 TX (N) (214) 234 4137
cT (203) 525-7647 MO (E) (314) 731-2331 TX (S) (713) 461 4437
FL (813) 294-5815 NC (919) 787-5818 UT (801) 268 3111
GA (404) 457-7117 NJ (S) (215) 925-8711 WA (206) 763-2210
HI (808) 262-6286 NJ (N) (201) 863-5660 CAN (W)(416) 787-12)8
iL (312) 593-0282 NM (505) 265-6471 CAN(W)(613) 772-5874
IN (317) 293-9827 NY (N) (315) 446-0220 CAN(E) (514) 731-5328

(617) 273-0198 NY (S) (516) 482 3500
(301) 552-2200 OH (N} (216)725-4530
(313) 482-1229 OH (S) (513) 8854171
(612) 781-1611 OR (503) 238 0001

Circle 18 on reader service card
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HEFERENCE BOOK

by Marry Themas

When the ELECTRONICS VEST POCKET REFER-
ENCE BOOK was first offered to members of the
ELECTRONICS BOOK SERVICE, they gobbled it
up in unprecedented quantities. No other offering
had ever been so well received. So great was its
acceptance, in fact, that we became convinced that
everyone in the field of electronics should have a
copy of Harry Thomas's handy compendium of in-
dispensable information—have it on his desk or
bench, or in his pocket, at all times.

So we have made special arrangements with the
publisher to let you have a copy of ELECTRONICS
VEST POCKET REFERENCE BOOK for just 99¢—
when you accept a risk-free trial membership in the
Electronics Book Service—a unique and practical
way to advance your career ... add to your income
...and enjoy your hobby.

In the pages of the ELECTRONICS VEST POCKET
REFERENCE BOOK you'll find tables, lists, for-
mulas, laws—all sorts of information and material
necessary to anyone, novice or expert, who works
with electronic or electrical equipment, in any
branch of its technology.

Packed full of vital material and indispensable in-
formation, ELECTRONICS VEST POCKET REFER-
ENCE BOOK explains and illustrates principles that
are applicable in all branches of electronics. What-
ever you're looking for, you'll quickly find it in this
handy reference tool—simply by reaching into your
vest pocket and flipping a few pages. It's as
simple as that. There's hardly a page in this book
that doesn't contain illustrative material of some
kind. You'll find scores of equations, formulas,
charts, graphs, and diagrams—all of which help
to make the printed information absolutely clear.
A separate box in this advertisement gives you a
bare outl/ine of the contents of the ELECTRONICS
VEST POCKET REFERENCE BOOK—but only when
you see it for yourself will you realize just how
continually valuable it can be to you.

What membership in the
ELECTRONICS BOOK SERVICE
means to you

1. When you enroll as a member, you will re-
ceive at a token price (plus postage and han-
dling with tax where applicable) the introductory
selection described elsewhere in this offer.

2. Thereafter you will receive approximately
once a month (but no more than 13 times per
year), a free bulletin describing the forthcom-
ing selection. If you want the selection, no
further action is required . . . it will be shipped
to you automatically. If you don’t want it, just
return the card that accompanies the bulletin.

3. You have 10 days to decide whether you
want the selection or not. Return the card so we
receive it no later than the date specified. If you
don’t have 10 days to answer and receive an
unwanted selection, return it at our expense.

4. Any selection you decide to buy will be
billed to you at the exclusive member’s price,
which saves you at least 15% off the publisher's
regular list price.

(Your regular bulletin also describes a number
of alternate selections, also available to you at
the special member's prices.)

5. There is no obligation to purchase any
minimum number of selections. Your only ob-
ligation is the token price you pay for your
introductory selection. You may purchase as
many or as few as you wish, and you will be
under no pressure to buy any more. And you
may resign at any time without obligation, once
you have paid for your introductory selection.

Now —the handiest book
on electronics you'll ever own—

The Electronics
Vest Pocket

Reference Book

—yours for only 99¢!

And you’ll also receive a RISK-FREE Trial
Membership in The Electronics Book Service.
{No obligation ever to buy ANY minimum number of books.)

THE ELECTRONICS VEST POCKET REFERENCE
BOOK IS DIVIDED INTO SIX SECTIONS:

. Electronics Laws and Formulas: Ohm’s Law;
Resonance in AC Circuits; How to Calculate
Decibels; Radar Band Codes and Frequencies;
TV Channel Frequencies; others.

. Constants, Standards, Conversion: International
System of Units (Sl); Physical and Electrical
Conversion Factors; Electronic Constants, Mul-
tiples, and Sub-Multiples; others,

Symbols, Components, Codes: Eiectronic Cir-
cuit and Component Symbols; Summary of Re-
sistor Types; Diode Symbols, Characteristics
and Applications; Coaxial Cable Types and
Sizes; others.

IV. Mathematics, Mechanics, Charts: Computer
Number Codes; Number Functions; Powers of
Numbers; Four Place Log Tables; Twist Drill
Sizes; others.

V. Circuits, Instr ts, M ts: Common
DC Bridges; Common AC Bridges; Fuse Data-
Basic Rectifier Circuits; Transistor Test Cir-
cuits; others.

VI.

Microwave Hardware and Micro-electronics:
Screws, Bolts, Nuts and Washers; Transducer
Types; Date Display Devices; Thermistor Types
and Sizes; others.

¢ AC and DC Circuits and Measurements ® Tran-
sistor Circuit Analysis ® Color TV Servicing e
Electric and Electronic Circuits ® Frequency Modu-
lation Receivers ¢ Electronic Switching Circuits
e Electron Devices and Circuits ® Special Purpose
Transistors ¢ Electronic Tests and Measurements
¢ Solid State TV Systems

—plus many other guides, including handbooks
and data books, to circuitry, radio, TV and elec-
tronic equipment, and math and physics of elec-
tronics, and all related areas of significance to you.
In an area in which novelty today is old hat to-
morrow, there is no better way to keep on top of
the changing technology—no more practical way
for you to build an electronics library of permanent
value to you—at your own pace and in line with
your own special interests.

Start saving now!

Just mail the coupon below to get your copy of the
ELECTRONICS VEST POCKET REFERENCE BOOK
for only 99c—and to receive all the benefits of
membership in the Electronics Book Service on a
RISK-FREE trial basis. Don't wait another day for
this valuable, money-making knowledge. Send the
coupon.

Electronics Book Service, Dept. 6699-P1(4)
Englewood Cliffs, New Jersey 07632

Please enroll me in Electronics Book Service on a
risk-free basis. | am to receive all announcements,
free of charge, and | will be entitled to full privi-
leges as a Member without obligation to buy any
specific number of club selections. As my first
selection under this trial membership, send me the
ELECTRONICS VEST POCKET REFERENCE BOOK for
only 99c.

Name

Address

City State Zip

Circle 19 on reader service card
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(continued from page 70)

reader
questions

THE “REGAUSSING” COIL

Originally, this Motorola TS-914
chassis came in with the circuit-
breaker tripping. Replaced a bad
diode in the voltage-doubler—no
help. The resistor in parallel with
the degausser coil was open and I
replaced it. When I turned the set
on, there was a spark from some-
where. After this the breaker
didn’t trip any more.

The purity is lousy. The best I
can get is a 12-inch red circle in
the middle with blotches around
the edge. I cooked it for 6 hours.
While this was going on, I noticed
that the purity began to get worse
around the edges. Manual degaus-
sing will clear it up, but it comes
back in a few hours.

I’m at a loss. HELP!—D.S. Ore-
gon, OH.

The trouble is in the auto degaus-
ser circuit. It is obviously “re-gaus-
sing” the tube! In this chassis, the
most likely suspect would be the ther-
mal degaussing switch. This could
have been where your arc was. If the
points have welded, this leaves the
coil in-circuit all the time, and this
causes impurity.

NO SNOW, THAT’S BAD

This Sylvania DO3 has been
pretty well overhauled; tuner, new
filters and so on. Pm still not hap-
py with it. The agc control doesn’t
have the proper effect. Also, I have
no snow on unused channels, nor
with the antenna off. Distant sta-
tions won’t come in, though the
owner says they used to. Colors
aren’t good, even on local stations.
What do you think?—R.D., Panama
City, FL.

I think you're “losing it,” some-
where. This set obviously doesn’t have
enough gain. The no-snow symptom is
almost always an indication of very
poor rf or i.f. gain. This could be due
to one of two things.

Excessive negative agc voltage could
be holding the gain down. This is the
easy one. Clamp the agc to 418 volts.
If this sounds funny in a tube set,
remember that the Ist i.f. cathode is
421 volts above ground so that the
actual agc bias on the tube is a —3
volts. If this brings the snow and the
colors back, check out the dc voltages

(continued on page 78)
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Our town

Miami Beach visitors come to “our town” to stay at the famous ocean front
hotels and enjoy the temperate southern climate. And when these vaca-
tioners visit the lively Miami Beach nightclubs and show rooms, tkey want
%o hear the entertainers as well as see them perform. That's why sound
technicians at most of the leading hotels “on the beach” rely on Shure

microphcnes and Vocal Master Sound Systems for top performancz and 3
dependability. From a top show at a famous hotel to a huge political c:nven- <
tion, Shure provides the sound Miami Beach professionals prefer. Z
s8]

m

Shure Brothers Inc. ® 2
222 Hartrey Ave., Evanston, Ill. 60204 g.‘ t= 3
in Canada: A. G. Simmonds & Sons Limited Y | &
Crrcle 20 on reader service card 73
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CIE graduate builds
two-way radio
service husiness
into*1,000,000
electronics company!

How about YOU? Growth of two-way
transmitters creates demand for
new servicemen, field and system
troubleshooters. Licensed experts
can make big money. Be your own
boss, build your own company. And
you don’t need a college education.

Two-way radio is booming. There are already nearly
seven million two-way transmitters for police cars, fire
department vehicles, taxis, trucks, boats, planes, etc.,
and Citizens Band uses. And the number keeps growing
by the thousands every month. Who is going to service
them? You can — if you've got the know-how!

Why You’ll Earn Top Pay

One reason is that the United States Government doesn’t
permit anyone to service two-way radio systems unless
he’s licensed by the FCC (Federal Communications
Commission).

Another reason is that when two-way radio men are
needed, they're really needed! A two-way radio user
must keep those transmitters operating at all times. And,
they must have their frequency modulation and plate
power input checked at regular intervals by licensed
personnel to meet FCC requirements,

As a licensed man, working by the hour, you would
usually charge at least $5.00 per hour, $7.50 on eve-
nings and Sundays, plus travel expenses.

Or you could set up a regular monthly retainer fee
with each customer. Your fixed charge might be $20 a
month for the base station and $7.50 for each mobile
station. Studies show that one man can easily maintain
at least 135 stations —averaging 15 base stations with 120
mobiles! This would add up to at least $12,000 a year.
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Edward J. Dulaney, Scottsbluff, Nebraska, (above and at right)
earned his CIE Diploma in 1961, got his FCC License and moved
from TV repairman to lab technician to radio station Chief
Engineer. He then founded his own two-way radio business.
Now, Mr. Dulaney is also President of D & A Manufacturing,
Inc., a $1,000,000 company building and distributing two-way
radio equipment of his own design. Several of his 25 employees
are taking CIE courses. He says: “While studying with CIE, |
learned the electronics theories that made my present
business possible.”

Be Your Own Boss

There are other advantages, too. You can become your
own boss — work entirely by yourself or gradually build
your own fully staffed service company. Of course, we
can’t promise that you will be as successful as Ed
Dulaney, or guarantee that you’ll establish a successful
two-way radio business of your own, but the opportuni-
ties for success are available to qualified, licensed men
in this expanding field.

How To Get Started

How do you break in? This is probably the best way:

1. Without quitting your present job, learn enough about
electronics fundamentals to pass the Government
FCC exam and get your Commercial FCC License.

2. Then get a job in a two-way radio service shop and
“learn the ropes” of the business.

3. As soon as you've earned a reputation as an expert,
there are several ways you can go. You can move
out and start signing up and servicing your own cus-
tomers. You might become a franchised service repre-
sentative of a big manufacturer and then start getting
into two-way radio sales.

Cleveland Institute of Electronics has been successfully

teaching Electronics for over 37 years. Right at home, in

your spare time, you learn Electronics step by step.

{ dmimon Sy
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CIE’s AUTO-PROGRAMMED® Lessons remove the
roadblocks by using simple, concise examples. You learn
in small, compact steps — each one building on the other!

You’ll learn not only the fundamentals that apply to
all electronics design and servicing, but also the specific
procedures for installing, troubleshooting, and maintain-
ing two-way mobile equipment.

You Get Your FCC License...

or Your Money Back!

By the time you’ve finished your CIE course, you’ll be
able to pass the FCC License exam. A recent survey
of 787 CIE graduates reveals that better than 9 out of 10
CIE grads passed the FCC License exam. That’s why
we can offer our famous Money-Back Warranty: when
you complete any CIE licensing course, you’ll be able to
pass your FCC exam or be entitled to a full refund of all
tuition paid. This warranty is valid during the completion
time allowed for your course. You get your FCC License
— or your money back!

It’s Up To You

Mail the reply card for two FREE books, “Succeed in
Electronics” and “How To Get A Commercial FCC
License.” For your convenience, we will try to have a
representative call. If card has been removed, mail cou-
pon or write: Cleveland Institute of Electronics, Inc.,

1776 E. 17th St., Cleveland, Ohio 44114.

APPROVED UNDER G. 1. BILL

All CIE career courses are approved for educaiional
benefits under the G.I. Bill. If you are a Veteran or in
service now, check box for G.I. Bill information.

Cleveland Institute
of Electronics, Inc.

1776 East 17th Street, Cleveland, Ohio 44114
Accredited Member National Home Study Council

Please send me your two FREE books:
1. Your book on “How To Get A Commercial FCC License.”
2. Your school catalog, “Succeed in Electronics.”

| am especially interested in:

] Electronics Technology

] Broadcast Engineering

] First Class FCC License ] Electronics Engineering
{7 Electronics Technology with Laboratory

{7 Electronic Communications

Name ! .
(Please Print)

Address. o -

City n N

State Zip Age .

(] Veterans & Servicemen: Check here for G. I. Bill informaticn
RE-:8

Fm——— e ——— e e — 1

Circle 21 on reader service card

www americanradiohistorv com

-
|
|
|
|
|
|
|
1
|
|
|
|

7 Industrial Electronics :
|
|
I
|
|
|
1
|
|
|
]

i |

$261 HIGWIAON

~
~


www.americanradiohistory.com

AADIO-ELECTRONICS

~
(-~}

SERVICE CLINIC
(continued from page 72)

APPLIANCE CLINIC
(continued from page 24)

around the agc tube. Remember that
the schematic voltages are read with
no signal. These are all critical volt-
ages.

Second possibility is a problem of
low gain in either the rf amplifier or
possibly the 1st or 2nd video i.f. stages.
Check all dc voltages and the tubes,
etc.

While you’re there, check the 5.6-
megohm resistor from the rf agc ter-
minal to 4265 volts. This is supposed
to provide a small positive voltage to
keep the agc from going too far nega-
tive. If it’s open, you'll often get the
type of symptom you have.

G-E M110YBG HINT

On the G-E M110YBG and other
SY chassis models, they use a copper
strip bolted to the top front horizontal
bar of the chassis as the ground for
the Aquadag coating on the picture
tube. If the Aquadag burns off or has
poor contact here, it will arc. This will
radiate and mess up the horizontal
sync. Fix this ground. Use a spring, or
another thin strip like that used to
ground the tuner. I've done this on
several of these sets.

Thanks very much to Paul Fleming
of Dallas, Texas for this one. R-E

covered, this should read approxi-
mately 15,000 ohms or more. Now
uncover the cell and let light hit it.
The resistance should drop to some-
where around 1500 to 2000 ohms.
The higher the intensity of the light,
the lower the resistance. The relay
should now close if power is applied
to the unit. If it won’t move, turn the
power off and connect a jumper clip
lead across the photocell. The arma-
ture should now close unless the coil
has some shorted turns.

Figure 2 shows the schematic of a
larger unit, used with the mercury-
vapor lamps. Note the similarity. This
one has a temperature-sensitive resis-
tor mounted in shunt with the photo-
cell and coil. Some units have a
sensitivity control, so the lamp can be
turned on at any desired level of out-
side light. (Some of these can be so
sensitive that they turn on when the
weather is fairly cloudy!)

The control unit in Fig. 1 is prac-
tically instantaneous. With the larger
units in Fig. 2 and mercury-vapor
lamps, there will be about one or two
second delay. This isn’t due to the
control unit but rather the character-
istics of a mercury-vapor lamp. These
are actually “arc lamps,” and it takes

MERCURY

{0\ VAPOR LAMP
Ly
R cDS
JEER/ PHOTOCELL
A
>
AC <
LINE 749
N.C
THERMAL| - :
ResisTor| T !
RELAY
coiL
4,00002

FIG. 2

a little time for the arc to form.
This delay will be almost impossible
to notice during normal operation,
However, during a violent thunder-
storm with its associated bright flashes
of lightning, you may notice the larmp
going off. It may stay off for a moment,
especially after a very bright flash. The
photocells in this case are said to be
temporarily “blocked”. This is caused
by very high-intensity light, just as
human vision is temporarily blinded.
This won’t do any permanent damage,
unless of course the unit takes a direct
lightning hit. R-E

Here's everything

Here's everything

you'd expect from a high-priced
signal generator.

Except a high price.

Our new B&K Model 2050 Solid-state RF Signal
Generator has features other companies charge
much more for. Look at our specs: 100% Solid-
state silicon circuitry with FET's in RF and audio
oscillator stages. 6 bands with 1.5% accuracy
from 100 kHz to 30 MHz. 3 outputs: RF, modu-
lated RF (400 Hz), and externally modulated RF.
Positive anti-backlash dial drive. Zener-regulated
power supply. You needn't pay high prices for
versatility, accuracy and reliability —now there’s
the Model 2050. And that's just what you'd ex-
pect from B&K,

Contact your distributor, or write Dynascan
Corporation. -

$‘|o700 :

e

/BL Very good equipment at a very good price.

Dynascan Corporation
1801 West Belle Plaine Avenue, Chicago, Illinois 60613

Circle 22 on reader service card

you'd expect from a high-priced
Hi-Low FET multimeter.

Except a high price.

Introducing the B&K Model 290 solid-state FET
Multimeter. Just by glancing at its specs, you can
tell that the 290 is capable of more applications
than any other multimeter in its class. 75 ranges.
Hi-Lo power ohms ranges (low power only 33 mV).
15 megohms input impedance. A large 7"meter.
50 mV to 1500V full-scale sensitivity on both AC
and DC. 50 micro-amp current range. Rx0.1 ohm
range with 1 ohm center scale lets you measure
low resistance down to .01 ohm. Circuit provides
automatic overload protection with fuses and spark
gaps. More multimeter for your money —that’s

e T just what you expect
from B&K.

Contact your
distributor, or write
Dynascan Corporation.

Model 290 Hi-Low
FET Multimeter in-
cluding Model PR-21

Probe: $1 5100

/B{] Very good equipment at a very good price.

Dynascan Corporation
1801 West Belie Plaine Avenue, Chicago, lliinois 60613

Circle 23 on reader service card
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Build and test circuits as fast as
you can n think W without soldermg

or patch cords with N W (g

Here are four yversatile new Contmenta\ Spema\t\es
Proto Boards, ma ade from convenient combinations
of QT Sockets and Bus Strips, that t let you make
all circuit and power mterconnechons wit
common sotid =22 wire, while power
distribution busses make wiring 3 snap.

features one ot mo 5 way bmdmg
osts to tie into system or power

ly ground. And all are compatible

with digital and linear 1CS, in 105s,

DIP packs and discrete components.

gach is assem

breadbood

.. .with power for the professuonal ...with econom
fresh, from the 1ahoratories of gontinental specialties, whose Q1 sockets and Proto- _Boards have
here are exciting NEW ideas 1o make your circuit design an nd testmg faster, safer, easier and ess ex

For the economy- -minded student of expenmenter

ROl B“I\““ \N\

Here's @ lOW cost b g 10 1C capacxty

preadboard kit || the quality of
New Proto Board 203 with built-in regu\ated short-pf ] QT Sockets and the best of the Proto-
1AMP power supp! Ready-to-use- Just plug-in and start puilding! Board series . - - lete down 10

\B

2 extra floa ating 5-way pinding posts fof external signals.

completely se\t contamed with power switch indicator lamp an
pewer fuse. 24-14 pin DIP capacity. All metal construction .- -

no chipping 0t cracking like plastic cases. Two-tone go\d/b\ack

quality casé makes PB B203 asthehca\ly, a5 well 3s technically,
pleasing.

0

includes 2 QT-358 Sockets;
1QT-35B Bus Strip; 2 5-way
pinding posts; 4 rub

feet; SCIEWS, nuts, bolts;
and easy assemb\y
mstructlons

COMPLETE KIT.

$
oaum YOURS TODAY!

pB203 contains: 3 QT-595 sockets; 4
Q71-598 Bus stripss 1 Q7.478 Bus Strips
15V, 1A AMP regula(ed power supp!y;
2 power supply 5-W bmdmg posts:

2 ﬂoa(mg bmdmg posts 934"L X

6y2"W 23"H. weight: 5 {bs.
COMPLETE NEW! PROTO-CLIP for power-on,
$ hands-off signal tracmg. EI minates
’ 5 shorting jeads -« and € s under 5‘
gring 1€ leads up from m pc poard for

ORDER fast sugna\ tracing 2 d trouble o
TODAY! shooting inject signal Wire unused
circuits into hoards. Scope probes 14-pin P »-Clip
and test leads lock onto Dynagrnp ..$450 each
(see circle) ins t for hands0 15 pm pre o-Clip
testing. New plastic construction _§¢.7 each

eliminates $ Springs, pivots. Non-

corrosive nickel/sitver
contacts fof simul-
taneous 1OW resist-
ance connections.
Narrow throat

for high density
pe poards.

patents Pe ending * Made in U.S. A
Prices Su ubject to change

Breadboard Assem b
@

Proto Board 102. Compact. 12-14
pin DIP capacity. 77, 42" 995

~ Proto Bod ard 101,

Compact. \nexpenswe
10-14 pin
5 g~ long %

Proto Board 103. 4 x proto poard 104
2,250 solderless tie g Huge- 3.0
pomts (4) 5-way : ie poi
pinding posts B ~ sts. 324
24-14 pin DIP e ) A g\gncmcnty.j‘:; 9\03;5
capacity- 95 ; R\ ; ide. J

mbled and ready-to-use. g" x 6", 59 1 ‘r

Available off-the- .shelf at your local distributor of order directly from continent:

Metric-to-Eng fish SLIDE RULE. Speciaities. Phone charges accepted for gankAmericard, Master Charge. American
Convert lengths, area, weight, Express Wrie e for Free catalog Dealer |nquiries nvited
z
mlmmus eg\ ‘éOYM‘s’:‘ FREE with =E= Continental Specna|t|es Corporatio® o
b 44 Kendal St., B x 1942  Haven, Conr. 8912 5
Circle 2 Teleph 203 624 3103 %
rcle 24 on reader servic CANADA: m
ader service curd Available thry Len Fuwler, uwd. D
pownsview, Ontarin =
N

~
w0
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BUILD A PHOTOFLASH
(continued from page 37)

Series capacitor bank
forming operation

Plug in the ac power line and turn
the power switch to oN. Before trig-
gering the photoflash unit, allow the
unit to charge for no less than three
hours, overnight is even better.

After the minimum charging period,
or overnight, attach a camera sync
cord to the camera sync socket and
with a pin or small piece of wire,
short the end terminals to trigger the
flash. Then allow 3 to 7 seconds for

the recycle power to build-up. Then
re-trigger the unit for approximately
30 flashes. The combination of 3 hour
charge and repeated flashing will com-
plete the forming operation and the
flash unit will be ready to use with
your camera.

Always trigger your flash unit sev-
eral times before beginning to take
pictures to assure maximum power
output. Unused units will gradually
de-form with age, and it is recom-
mended that the forming operation be
followed once every two to three
months for better operation and to
extend the life of the capacitors.

CHANNELLOCK Gives You MORE In Hand Tools Including

THE FIRST OF

STILL

“The handiest plier ever made’" .

The ORIGINAL Tongue-'N-Groove Plier

.. the verdict of millions of tool

users who own CHANNELLOCK. the original tongue and groove
plier. And for good reason. CHANNELLOCK gives you advantages

not available in its imitators:

1 —Smooth working. machined mating parts that can never jump
out . . . both the tongue and grooves are undercut. CHANNELLOCK

imitators can't say this.

2 — Patented reinforcing flange that eliminates stress breakage.
Again, CHANNELLOCK imitators can't say this.
Be sure you get the genuine CHANNELLOCK. Look for the trade

mark on the handle.
See The Entire Line . .
CHANNELLOCK. INC. ,

Send For Qur Free Catalog.
Meadville, Pennsylvania 16335

Circle 25 on reader service card

Operation

Bare-bulb operation, without a re-
flector, usually has a guide number of
30 for a 200 watt-second power out-
put, and as high as 150 with reflector
for ASA 25 film. Guide numbers are
just that . . .a guide to use as a start-
ing point for proper exposure. I rec-
ommend running a test film of varied
exposures and shutter speeds to deter-
mine the proper guide number for
your type of use. This involves shoot-
ing a scries of pictures on a good
resolution film, one rated at ASA 30
to ASA 65. Bracket your exposures
4 stops up and 4 stops down from
f-8 at a shutter speed of Vo-second.

Always use a maximum shutter
speed of Y%oth of a second for cameras
with focal plane shutters since the
photoflash triggers at X or zero-delay
shutter setting.

Troubleshooting the
photoflash unit.

If you have properly made the cir-
cuit boards and installed each com-
ponent properly, there should be no
difficulty encountered in operating the
unit. Usually, during the initial form-
ing operation, considerable heat will
be radiated from RI, and the possi-
bility of the fuse blowing exists. This
can be caused by excessive leakage of
capacitors C3 and C4 that will cor-
rect its-self after completing the form-
ing operation. It can also be caused
by connecting the polarity of the ca-
pacitors incorrectly. Should your fuse
blow, check the capacitor polarity
FIRST.

Should the flash tube fail to fire,
remove the flash tube from it’s socket
and measure across the socket pins
with a DC Voltmeter. The positive
lead of the voltmeter to pin 2 and
the negative lead to pin 4. It should
measure 450 volts. Should you be
unable to measure the voltage; turn
off power switch, open top, and check
the following:

check | Open fuse

check2 Open RI

check 3 Incorrect polarity of capa-
citors C3 and C4

check 4 Open or shorted D1, D2,
D3

check 5 Incorrect polarity of capa-
citors C1 or C2

check 6 Open connection between

power circuit and trigger
circuit

For those who would like to con-
struct a bare bulb electronic photoflash
unit but would prefer to assemble a
kit, there is a kit for the Uniflash
barebulb photoflash produced by
Mitchell Enterprises, P.O. Box 1372,
San Francisco, CA. 94101. R-E
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NEW IN DVM's
(continued from page 49)

COLD-CATHODE DISPLAY TUBES and
other similar lamps indicate voltage,
current and resistance measurements on
the Heathkit model IM-102 3Y2-digit
dmm, Most voltage and current ranges
have overrange capability and an over-
range indicator is provided. Polarity of
dc voltage and current is automatically
detected and displayed. Decimal-point
positioning is automatic on each range.

Dc voltage ranges are 200 mV, 2, 20,
200 and 1000 volts. Input impedance is
greater than 100 megs on the first range,
greater than 1000 megs on the second
and 10 megs on the 20, 200 and 1000-
volt ranges. Accuracy is =*+0.2% =1
digit. Overrange capability 20% —sub-
ject to overload protection limits. Reso-
lution (200-mV range) is 100 uV.

Ac voltage ranges same as dc; input
impedance is 1 megohm/150 pF. Over-
load protection 250 Vrms on lowest two
ranges; 500 Vrms on the top three. Ac-
curacy ranges from =0.75% =1 digit
to =1.5% =1 digit.

Current ranges (dc and ac): 200 uA,

2, 20 and 200 mA and 2 A. Accuracy
+0.3% =1 digit on dc, =1.0% =1 digit
on ac.

The IM-102is 3 X 7.9 X 7 in, 4 Ibs.
$239.95.

AUTO-RANGING AND LOW-POWER
OHMS are but two of the features of the
Keithley model 168 dmm. The five func-
tions give you the capabilty of measur-

= R

ing 100 xV to 1000 Vdc, 100 xV to 500
Vac, 100 nA to 1 amp ac and dc and
100 milliohms to 20 megohms. Input
resistance is 10 megs on dc and 9 megs
shunted by 90 pF on ac.

The 168 may be powered by line volt-
age or rechargeable NiCad batteries
when the model 1688 rechargeable bat-
tery set is installed.

With this dmm, you can turn on a
semiconductor junction to see if it is
good; or measure resistance in-circuit
without turning on associated semicon-
ductors. The 1.8 volts across the test
prods, in the HIGH-OHMS mode, is
enough to turn on most semiconductors.
In the LOW-OHMS mode, a maximum of
180 mV is applied to the circuit under
test so semiconductors are not turned

This dmm operates from 90-110, 105—
125, 195-235 or 210-250 V, £0- 60 Hz,
6 W, It is 3%2 x 9% x 103 in, :iV2 Ibs.
$299, $359 with rechargeablz battery
pack installed.

ONE-YEAR BATTERY LIFE fram a stan-
dard 9-volt transistor battery anc liquid-
crystal display are two novel fiza ures of
Danameter model 2000, a pro:uct of
Dana Laboratories.

Voitage ranges (ac and dc) are 2, 20,
200 and 1 kV with 1 mV resaluon. In-
put impedance is 10 megohins on dc
and 2 megs shunted by 40 pF on ac.
Accuracy is +0.5% of reading +.05%
of range on 2-volt dc range; =:0 75% of
reading +.05% of range on tre -emain-
ing dc ranges.

Direct current ranges are 29 gA, 200
mA and 2 A with 0.01 gA resdlution.
Resistances ranging from 20 ¢nms to
200 megohms are covered in foir 100:1
ranges. Resolution is 0.1 wh~. The
Danameter 2000 is $195. R-E

KICK . UT THOSE “TOUGH DOG” TIME

A PROFIT MAKER WITH
PATENT APPLIED FOR!

ONLY $495

BEFORE THEY EAT UP ALL YOUR PRCF'ITS.

WITH THE ONLY COMPLETE AM-FM STEREO
ANALYZER ON THE MARKET TODAY..
SIGNALS AT BETTER THAN FCC SPECS

ALL 12 SIGNALS THAT YOU NEED TO WALK THE
TROUBLE OUT OF ANY AM, AM-FM, AUTO RADIO,OR
THE BIGGEST HI FI IN THE BUSINESS.

TAKES THE FEAR OUT OF STEREO SERVICING BY
ISOLATING PROBLEMS IN MINUTES WITH:

.WITH ALL

ALL IF SIGNALS g
gg“’s”réEj;ELSAM'FM | INCLUDING SWEEP S
AND MARKERS \
]
- /S
ALL MULTIPLEX COMPLETE AUDIO <§,\
STEREO SIGNALS | ®| AMP SIGNALS .

MONITORED BY DUMMY LOADS AND 2 D'ARSONVAL NVETERS
FOR POWER OUTPUT AND TRUE SEPARATION TESTS.

SEE YOUR SENCORE FLPD DISTRIBUTOR FOR A 10 DAY FREE THIAL.

1K E,
S ENC O FRES oo s, 300 tiscea o

Circle 26 on reader service card
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new products

More information on new products is available from the
manufacturers of items identified by a Reader Service num-
ber. Use the Reader Service Card inside the back cover.
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RECEIVER, mode/ R36S features 30 watts per
channel into 8 ohms, both channels driven
from 20-20,000 Hz at less than 0.5% distor-
tion. FM performance includes IHF sensitivity
of 1.9 uV, capture ratio of 2.5 dB and mid-
band stereo separation of 35 dB minimum.
Operating features include channel selec-
tor, ganged bass, treble and volume controls,
channel-balance control, switched loudness-

compensation, mono/stereo mode, tape
monitor facilities, muting and high-frequency
filter switches, speaker connections and
switching for two sets of stereo speakers.
Separate signal-strength and center-channel
tuning meters are included. Rear panel fea-
tures include choice of 300-ohm antenna
strip or 72-ohm antenna jack, DIN jacks and
multiple voltage selector for foreign opera-
tion, speaker fuses and extra accessory
power outlets. Frequency response: 25-15,000
Hz. 5% x 18 x 13 in.; 24 Ibs.; $329.95.—H. H.
Scott, Inc., 111 Powdermill Road, Maynard,
MA 01754,
Circle 31 on reader service card

OSCILLOSCOPE, mode/ 530A. Medium-band
width, dual-trace portable scope features in-
ternal parallax-free 6 X 10 cm CRT graticule,
1-mV sensitivity on both vertical channels
with a full 25-MHz bandwidth, five display

modes and stable, high-speed gated trigger
capable of locking any-signal from dc to 40
MHz, including TV line and frame. Special
operating requirement such as dc trigger or
x5 magnification is obtained by pressing the
appropriate button. Also incorporates internal
delay lines and offers optional battery pack.
$1,150.00—Scopes Unlimited, Inc., 1928
South Anaheim Blvd., Anaheim, CA 92805.
Circle 32 on reader service card

AMPLIFIERS, models PA-2938 & PA-2939.
Both models help to boost low-power mobite
or base station and give it increased talk
power and greater operating range. Opera-
tion is automatic and self-protecting. Bal-

anced emitters are tested for all mismatched
conditions. Extra heavy heatsinking is used
to provide extended duty cycle in the course
of everyday use.

Built-in low-pass filter atténuates harmon-
ics in excess of FCC requirements. SWR pro-

tection has reset button to reactivate power
amplifier after shutdown. Frequency range:
150 MHz-175 MHz. Power input: PA-2938, 10
watts; PA-2939, 25 watts. Power output:
PA-2938, 80 watts; PA-2939, 80 watts.—Sonar
Radio Corp., 73 Wortman Avenue, Brooklyn,
NY 11207.
Circle 33 on reader service card

POWER SOURCE MONITOR, mode!/ VS-200
contains five regulated power supplies. Has
dual =15V, 110 mA supply for most common
linear amplifier applications. Has dual polar-
ity, tracking =200 mA power supply that can
be controlled between 50 mV and 20 V. Also
has 0-200 mV, 10-mA supply whose polarity
can be reversed.

3% digit liquid-crystal meter is 0.5” tall;
monitors the output of any power supply; can

be switched by front panel control to monitor
the outputs of standard power supplies; can
also be used to measure voltages produced
by other devices; accuracy is 0.2%. Auto-
matic decimal point placement; automatic
short-circuit shutdown; unit doubles as digital
voltmeter. 5 x 15 x 11 in.; $395.00.-—Thinc,
Technical Hardware Inc.,, P.O. Box 3609,
Fullerton, CA 92634.
Circle 34 on reader service card

OSCILLOSCOPE, mode!/ PS940A. Mini-port-
able scope features computerized triggering.
TTL logic circuit eliminates the need for front
panel adjustment to achieve a stable trace
display. DC trigger mode most often used in
digital test efforts allows user to make verti-
cal position adjustments without losing sync.

www americanradiohistorv com

Twenty one sweep ranges, 20 MHz band-
width, 10 mV/div sensitivity, buiit-in delay line
for use in viewing pulise leading edges, fuii
dual-trace switching capability, algebraic
wavetorm as well as ac, low-frequency reject

m\« -
and high-frequency reject trigger modes.
Screen size is full 8 X 10 divisions with each
division equal to ¥ ". Battery recharging cir-
cuitry is included within chassis. Operates
from battery, ac or dc powered; battery
charge indicator. 3% x 8%2 x 12 in.; 9.5 Ibs.;
$1,095.00. Vu-data Corp., 7170 Convoy Court,
San Diego, CA 92111,
Circle 35 on reader service card

CB ANTENNA, mode/ M-306 is designed for
use on motorcycles, fiber-glass bodied vehi-
cles, boats, snowmobiles and other vehicles
that do not have enough metallic ground
area to assure good operation of a standard
CB antenna. Secret of the unit’s performance
is its half-wave-length electrical design with
both base-and-whip-loading coils. Heavy-

A

duty spring above the base loading coil pro-
vides shock protection.

Entire antenna is designed for reliable
operation under high vibration conditions.
Has white fiber glass whip and streamlined
chrome spring assembly. Supplied complete
with hardware for a variety of installation
requirements that include mounting on verti-
cal or horizontal surfaces or on round bars
up to 34" in diameter. $30.95—complete with
coax cable and connector.—Antenna Spec-
ialists Co., 12435 Euclid Avenue, Cleveland,
OH 44106.

Circle 36 on reader service card

SOLDERING IRON, D / Line. Heater and han-
dle with two-conductor cord set and safety
plug are double insulated; meet latest safety
standard of OSHA and are UL listed. Modu-
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lar in concept. Four rugged stainless steel
heaters and three heat ranges provide flexi-
bility for virtually every soldering job. Easy-
to-use, lightweight and compact design. Han-

dle is molded of durable plastic with
finger-ease cool drip.—Ungar, Div. of Eldon
Industries, Inc., 233 East Manville, Compton,

CA 90220. )
Circle 37 on reader service card

SPEAKER, Formula 1 is a two-way system
that is designed as the main speaker in
budget systems or as a second stereo pair.
Frequency response is 35—17,500 Hz; im-
pedance is 8 ohms. For use with low-power
amplifiers or receivers, yet it can handle as
much as 50 rms watts per channel.

Bass energy is boosted as woofer’s back-
wave energy travels through Venturi-coupled

path that functions as acoustic transformer.
In that path, air motion velocity increases
over broad band of bass frequencies. “Bi-
conex’’ horn/compression driver assembly
is used to cover mid-range and treble fre-
quencies. 15 X 107 X 10 in.; $74.95 each.—
BIC Venturi, British Industries Co., Westbury,
NY 11590,
Circle 38 on reuder service card

4-CHANNEL RECEIVER, mode! CS70R offers
choice of 4-channe| systems—discrete or
matrix—or 2-channel stereo; full-featured
digital clock that can be pre-set to turn
complete system on or off; power switch that
is actually a key that can lock the system
in the off position.

Tuner features: FET FM front end, if.

IC and three solid-state

amplifier with an
filters, IC FM multiplex demodulator, ultra-
sensitive AM tuner section. Preamplifier sec-

.WRITE TODAY FOR FREE LITERATURE

®

RESEARCH AND MFG. CO.
CONSHOHOCKEN, PA., U.S.A.

Circle 27 on reader service card

need beits

We've thousands in stock

Ready for immediate stipment!
Belts for over 1800 makes and
models of tape recorders, proj:ctors,
dictating machines, video recorders
and our simplified cross
reference system makes it =isy for
you to order. Drive tires, wheels,
phono idlers also listed. Om most
items we can ship the same day.
Call or write today for vour free
catalog/cross reference ckart

PROJECTOR-RECORDER BEIL'T CORP.
317 Whitewater St.,, Whit:water,
Wisconsin 53190 414/473 2151

Circle 28 on reader service cart

The New
Electronics

Book

Sophisticated Electronics For Fun

By Joe R. Urschel

A totally new step by step guide to the “how to” of
modern electronics, with 190 illustrations in this big

8 1/2" X 11” book.
Now, whether you’re a novice or an expert you can benefit from this fict filled,
easy to read book. Plus how to use TTL logic, in a non-academic arp ‘oach to
analog and digital electronics.

Special Bonus

Complete tried and proved plans to build e
electronic clock with chimes « juke box with no moving parts ¢ compu«

chines e
game.

two electronic slot 1

Available in the Chicago area at Kroch’s & Brentano’s bookstores.

Order Today
r-------,-—-------------------------------------“ -----‘1
KROCH’S & BRENTANO’S 29 S. Wabash Ave., Chicago, Il 50603 :
Please send me copies of Sophisticated Electronics For Fun. $6.95 eect lf not
completely satisfied. | may return the book(s) within ten days for credit a- yefund. :
RE
]
Name _ :
]
1
Address e L :
]
, o ]
City/State/Zip 1
3 ]
[] Charge my K & B account Payment in amount of $ __'nclosed 1
[_] Charge my Master Charge or Bank Americard Expiration date ___ :
lllinois residents add 5% tax. Freg delivery in Chicago and suburbs. Elsewhere add 40¢ per book m ailing & 1

]
1
1
]
1
]
1
]
]
[}
]
]
1
1
]
]
[}
]
]
]
1
b

handling charge. Sorry. no C.ODs.
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AUTOMATIC

STAPLE GUNS

CUT WIRE & CABLE
INSTALLATION COSTS

. . without cutting into insulation!

SAFE! Grooved Guide positions wire for
proper staple envelopment! Grooved Driving
Blade stops staple at right depth of penetration
to prevent cutting into wire or cable insulation!

" —) | Y
0. T-18—Fits wires up to
3/16” in diameter. .

BELL,
TELEPHONE,
THERMOSTAT,
INTERCOM,
BURGLAR
ALARM
and other low
voltage wiring.

Uses T-18
taples with 3/16” round crown

in 3/8” leg length onlyJ)

f — » )i
No. T-25—Fits wires up to
1/4” in diameter,
2 Same basic construction

and fastens same
wires as No. T-18.

== =

Also used for
RADIANT
HEAT WIRE

Uses T-25 staples & =
with 1/4” round crown in 9/32”, [
3/8”,7/16” and 9/16" leg lengths.,” /

T-18 and T-25 staples also available in Monel and
Qith beige, brown and ivory finish at extra cost.

d 11

No. '?-75—Fits wires and cableﬁ
up to 1/2” in diameter.

RADIANT HEAT
CABLE,
UF CABLE,
WIRE CONDUIT
COPPER TUBING
or any non-metallic
sheathed cable.
Also used as
DRIVE RINGS /-
A stnngmg wires.
Uses T-75 staples with 1/2”
flat crown in 9/16”, 5/8” and
7/8” leg Iengthy

4L

&

I V) =

RADIO-ELECTRONICS

[ ]
H

Arrow Automatic Staple Guns save 709% in time
and effort on every type of wire or cable fasten-
ing job. Arrow staples are specially designed with
divergent-pointed legs for easier driving and
rosin-coated for greater holding power! All-steel
construction and high-carbon hardened steel
working parts are your assurance of maximum
long-life service and trouble-free performance.

Ask your Electrical Supply Dealer
or write for further details.

ARRow  ASTENER LCOMPANY INC.

Saddle Brook New Jerscy 07663

“Pioneers and Pacesetters
For Almost A Half Century”

Circle 29 on reader service card

tion has 11 controls that include separate
bass, treble and loudness controls; inputs
for tape, phono and aux.; accommodates
FM wireless microphone; stereo and 4-chan-
nel headphone jacks. Amplifier section has
bridged transformerless circuit, power out-
put in 2-channel mode 22 + 22 watts rms
(each channel driven) into 8 ohms at 1000
Hz; in 4-channel mode 12 X 4 watts rms
(each channel driven) into 8 ohms at 1000
Hz; total harmonic distortion in 2- and 4-
channel modes is less than 1% at rated
power; power bandwidth in all modes is
30 to 40,000 Hz; frequency response is 40
to 20,000 Hz + 3 dB — 3 dB. $370.00.—
Yamaha, 6600 Orangethorpe Avenue, Buena
Park, CA 90602.
Circle 39 on reader service card

SERVICE AID, Omni-Spra, is a nozzle exten-
sion that sprays in a 360° circle as well as
out the end—used for cleaning the backs

NS
AN

and sides of components as well as the
fronts. New aid is being packed with all cans
of the company’s "Blue Shower.” For free
sample, send note to attention of Jean Main.
—Tech Spray, P.O. Box 949, Amarillo, TX
79105.

Circle 40 on reader service card

LEAD BENDER, mode/ N-300 eliminates
measurement and trial and error bending
of component leads. Matching pointers with
eyelet holes in circuit boards by spining
knurled wheel with thumb automatically
spaces bends for insertion of component
into board. Bends are formed by pressing

leads against sides of pointers with thumb
and forefinger. All axial lead components
are accommodated, e.g., resistors, capaci-
tors, diodes, transistors, inductors, etc. up to
Y2 in. diameter x 1%z in, long with maximum
distance between inside of bends of 1.725
in. $32.50—complete with spare set of lead
guides.— Harwil Co., 903 Colorado Avenue,
Santa Monica, CA 90401.
Circle 41 on reader service card

TURNTABLE, mode/ SR-212. Two-speed

{33, 45 rpm) unit features a heavy bell-

driven 12" aluminum alloy platter. Motor is
a stable 4-pole synchronous design that
maintains constant speed regardless of line
voltage variations. Cueing device is damped
going up as well as down. No chance for
tone-arm snap-up and loss of correct posi-
tion when just a pause in play is desired.
All you have to do is move tone-arm over
the record groove and nudge cueing lever.
Arm floats down over the groove and lifts
up again when the side is completed; arm
is an S-shaped design with anti-skate counter

www americanradiohistorv com
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SPECIAL — THIS MONTH ONLY:

LM1800 Phase-locked Ioop stereo demulti-
plexers. No coils!!

Regularly $2.50; this month only, $2.00 each

008A MICROCOMPUTER KIT
8008 CPU, 1024 x 8 memory; memory is
expandable. Kitincludes manual with schematic,
programming instructions and suggestions; all
ICs and parts supplied except cabinet, fuses
and hardware. Includes p.c. boards. $375.00
MANUAL ONLY, $25.00
008A-K ASC1l KEYBOARD INPUT KIT
Kitincludes keys, p.c. board, ICs, power supply,
schematic and instructions. This kit is intended
to interface ONLY with the RGS Electronics
008A Microcomputer $50.00
LAB TYPE POWER SUPPLY
PS 25-—1 Zero to 25 volt 1 amp lab type
power supply with adjustable current limiting;
has remote sensing and remote programming
for voltage and current. Instructions included.
All parts supplied except chassis and meter(s).
Kit of parts with schematic, $14.95
P.C. Boards avaitable for PS 25—1, #007, $3.00
TRANSISTORS
NPN General purpose TO—92 $.08;$5.95/100
PNP General purpose TO—92 $.08;$5.95/100
Other transistors and JFETS available at our
usual low prices; all are tested, good units. Specs
available in our flyer.
RGS ELECTRONICS, 3650 Charles St. Suite K
Santa Clara, CA 95050 (408) 247-0158
We sell many ICs and components not listed in
this ad, included most of the 7400 series,; send
a stamp for our free flyer.
TERMS OF SALE: All orders prepaid; we pay
postage on all U.S. orders. Handling charge of
$1.00 on U.S. orders under $10.00, foreign
orders under $25.00. California residents please
include sales tax. Please include name, address
and zip code on all orders and flyer requests.
DISCOUNTS: 10% OFF ORDERS OVER $24
20% OFF ORDERS OVER $250.

Circle 30 on reader service card

SCELB!I COMPUTER CONSULTING, INC.
Announces The Totally New and The Very First

MINI-COMPUTER
Designed For The
ELECTRONIC/COMPUTER HOBBYIST!
This is a true digital mini-computer with com-
puting power that will astound you! At a LOW,
LOW price you may find hard to believe. This
versatile electronic wonder has been designed
to delight the very heart of every person who
has dreamed of owning their very own computer.
It is all solid state and conservatively designed
to provide years of lasting pleasure. It is a fully
programmable machine.
A complete line of peripheral units are available
to use with the SCELBI-8H. Such as an interface
that turns a low cost oscilloscope into a com-
plete alpha-numeric display system, low cost
keyboard and TTY interfaces, and an interface
that turns a low cost audio tape cassette unit
into a “Mag-Tape”’ storage system.
Plus — a large selection of software! Programs
such as Editors, Assemblers, Calculator pack-
ages, /0 routines for ASCII and Baudot ma-
chines and SCELBI interfaces, Data manipulating
routines, Games, and much more.
And, the skill and support of an organization
staffed with professionals dedicated to bringing
you the most computer power for your money.
Professionals who have been delivering SCELBI-
8H systems for more than a year!
Fully tested card sets for the SCELBI-8H start
as low as $440.00! Complete computers (card set
plus chassis) as low as $580.00. And, for the
real “do it yourself” buffs, we now offer “unpop-
ulated” p.c. card sets starting as low as $135.00.
(Domestic prices.)
Literature available by request:

SCELBI COMPUTER CONSULTING, INC.
1322 Rear — Boston Post Road
Milford, CT. 06460
Phone (203) 874-1573

Circle 61 on reader service card-
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balance in addition to conventional stylus
torce counter balance weight. Comes com-
plete with walnut base. Connection from arm

to amplifier is low-capacitance lead that is
suitable for CD-4 applications. $149.95—
Sansui Electronics Corp., 55-11 Queens
Blvd., Woodside, NY 11377.

Circle 42 on reader service card

DIGITAL MULTIMETER, mode/ 2180. 3%z
digit, bipolar instrument has all five standard
multimeter functions plus five decibel mea-
surement ranges extending from —60 dB to
+56 dB. Basic accuracy of 0.1% and resolu-
tion of 100 uV; operates from either ac line
or internal rechargeable batteries,

Functions are pushbutton selected and in-
clude ac volts, dc volts, ac current, dc cur-
rent, resistance and decibels. Its 31 mea-
suring ranges are selected by rotary switch
with additional battery check position that
allows internal battery conditions to be mon-
itored. Automatic integral battery charging

circuit will maintain batteries at full charge
as long as instrument is connected to ac line.
“HT Converter” A-D conversion technigue,

coupled with LSI, has enabled reduction of

components. Circuit boards, IC’s and dis-

plays are plug-in. $395.00.—United Systems

Corp., 918 Woodley Road, Dayton, OH 45403.
Circle 43 on reader service card

HOME ALARM SETS, Snap On. Every com-
ponent is pre-wired with exclusive Snap On

e O e
(.Vq y 1“ o ° '
" ’1: - .3&.

e Ky

V&3 ™

A =
O o

oo £ R TE

connectors, There are no wires to cut, strip,
solder or splice. Power source is a standard
6- or 12-volt battery.

Each set includes a solid-state control
center that is always alert to fire danger,
even when the burglary system is turned off;
an electronic siren with separate signals for
fire or burglary; a key switch that permits
the system to be turned on or off from out-

side the home; intrusion detectois for doors
or windows; fire detectors; 20-foct :xtension
cords; three-way connectors; an easy-to-
follow installation manual; identifying warn-
ing decals. $69.95; expanded dalux: version
$99.50.—Master Lock Co., 2600 Mirth 32nd
Street, Milwaukee, WI 53210.
Circle 44 on reader service - d

NON-CONDUCTING METAL SHEET for
printed circuitry. To make a sirp e circuit
or a complex multi-layer breact:ard, you
draw or scribe your design directly on the
surface of the material which inst:ntly ren-

ders a working circuit, Pressure s 1ll that is
necessary. For mass producticn  a letter
press can be used. Without using a new
board, circuits can be erased for m: king new
designs. Since the metal shee: Is non-con-
ducting, components and wiring ca" be spot-
soldered at random, indeperdint from
adjacent areas of the board. For us: in solid-

Now available, our latest version of the amplifier that start-
ed it all; the faithful old "“Universal Tiger”. We have put
him in a fancy new chassis and added our famous comple-
mentary differential input circuit, but this is still the rug-
ged, low distortion, economical amplifier that thousands of
you out there love so well. With a power output of 75 Watt
into an 8.0 Ohm load, or 90 Watt into 4.0 Ohms the
“Tiger B” is the ideal BASIC amplifier for all types of ap-
plications; from HiFi systems to public address work, to
instrument amplifiers; you name it. With its tremendous
frequency response, -1.0 dB at 1.0 Hz and 100KHz and
super low distortion of .06% M at rated output, Tiger '‘B*
is ideal for almost any application using an audio amplifier.

Nothing but the best components and first quality fibre-
glass circuit boards are used in thiskit. The chassis is bronze
anodized and the perforated metal cover is standard.

For those who insist on ““guilding the lilly’’ we have an
accessory kit to add an output meter, input level control,
overheat indicator lamp, front panel power switch, etc.

Circle our reader service number for your free copy of our
latest catalog.

Southwest Technical Product
219 W. Rhapsody, Dept. RE |

# 275 Amplifier Kit (single channel).............. BRI $64.50 PPd
# AC-275 Accessory Kit........ccovviriiiivierinisiieieierainns 3 7.90 PPd

San Antonio, Texas 78216

Circle 62 on reader service card
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AMAZING OFFER

'4--“;;"3"“ RADIO & TV SERVICE DATA state printed circuitry, breadboarding, ter-
minal blocks, chassis, etc.—Metal Circuit

Your best, complet I? : ,
[Telesision all obedeq TV and RADIO - diar Systems Corp., P.O. Drawer 2226, Houston,

grams and helpful servicing data.
Most amazing values. Most giant
volumes only $4, some at $2. Cover
all important makes, models of all

e blosder)tomye Lo AR ER WIRE STRIPPER, mode/ EWS-10K. Cuts and
e e e NO-RISK ORDER COUPON ey RIG b 3 Istripsh sg?o M;ires per hour with 6 in. wire
ength, Strip length from 0-1.5 inches in 0.1
TELEVISION SERVICE MANUALS , wu ,
Supreme TV manuals are best for faster, easfer MONEY-SAVI"G E inch steps; wire length from 2.5-99.9 inches
TRICCER ¢ i€ rronics

TX 77001.
Circle 45 on reader service card

TV repalrs. Accurate factory data a'.tbtrirg"ain prllctua in 0.1 inch steps, Wire feeds via two step-
Complete circuits, needed alignment facts, printe " . q X

circuit vlews, waveforms, voltages, productian ping motors; wire length and strip length
changes, and double-page schematics. Mostly $4 controlled by gating proper number of motor
each, some less, for a large annual manual. Check

volumes wanted.

1970 COLOR TV Manual, $4 [7] 1970 B-W TV, ;4 FOR THE MAN IN ELECTRONICS

1969 COLOR TV, $4 11969 B-WTV,

8 TV, $4 1967 TV 1966 TV,

Aaau-o‘r’.auss L 3 'ﬁsagwss TV, 84 4 TRIGGER'S

1960 TV Manual 5 Early 1959 TV, $4 GREAT SELECTIONS

1958 TV Manual, 3 []Additional 1957 Tv, $2 Send for this reliable buying

19557TV,$2 (119547, $3 []1951 wkss guide to carefully selected:

Master Index to all TV & Radio Manuals, 50¢ Amateur Gear s Stereo Hi-

RADIO DIAGRAM MANUALS i+ Elecronic Kits o CB

These low-priced radic manuals snmpmy all re- Radio ¢ Tape Recording o
pairs. Cover everything you may need from recent Electronic Parts « Antennas
Tl o SLFimert a1} Lyps o pytion herso (e - ‘Tubes « Trantistors =
AM auto sets. Large i;:hema:tltcsd s Tools « Books « Test Gear
11 ded ali t T nte:
aoar?i:e solt:gem:il:te: di:(i str?xsglng Count on TRIGGER for the
hints. Volumes are big. 8%"x11% best in electronics. Write for

about 190 pages, each —

[7]1967-1969 Combined Volume [ 1966, [] 1965, this Free Catalog today!

11964, []1963, 1962, []1961, 1960,

1959, [ 1950, 1956, O 1955 1954. A MONEY-SAVER -

E] 1953, []1952, 1951, 1950, 1948, OK MACHINE AN® TOOL t‘tw‘l-vy
(11946, []1942, []1941, T11940, EACH, $4 * SEND FOR IT TODAY! FREE LR G

B 1926-1938 Antique Radios, 240 pages 7 || Eaie
1965 Auto Radios, $2 []Televusmn Course, $3 TRIGGER Electronics, Dept. 13-NO " steps. Same strip block used for all lengths.

SUPREME PUB“CAT'ONS | 7361 North Ave., River Forest, IIl. 60305 | All solid-state control; no air required. Pre-

1760 Balsam Road, Highland Park, ILL. 60035 | O Send FREE TRIGGER Catalog set number stops operation automa‘ticz.ally
Rush todsy TV and Radio manuals checked {n no- after selected number of cycles. Non-nicking

|
|
risk order form of this ad. I am enclosing full Drice Name. blades are made of heat treated tool steel.
2,',‘:;3‘ e i | reenseran I Complete panel functions; three operating
= | Address | speeds—slow, medium, fast. For AW_GZ4-30.
’ 18 X 20 X 20 in.; 90 Ibs.—OK Machine and
Addicss3 I City. State. Zip | Tool Corp., 3455 Conner Street, Bronx, NY
City: || s —— — | 10475

Circle 63 on reader service card

Circle 46 on reader service card

]
EXACT REPLACEMENT ZENITH SOCKETS,
w e mos en 0 a e Kit No. 39 contains a general purpose as-
ans sortment of four sockets, none of which has
s = a substitute. In addition to this kit, Oneida
0-it-yourself project
[]
01 your life-a Schober
ectronic Organ!

You'll never reap greater reward, more fun and Five superb models with kit prices from $575

proud accomplishment, more benefit for the to around $2,300, each an authentic musical

whole family, than by assembling your own instrument actually superior to most you see in

Schober Electronic Organ. stores, easy for any musically minded aduit to

You need no knowledge of electronics, wood- learn to play, yet completely satisfying for the

work or music. Schober's complete kits and accomplished professional. And there are acces-

crystal-clear instructions show you — whoever sories you can add any time after your organ is

you are, whatever your skill (or lack of it) — finished — lifelike big auditorium reverberation,

how to turn the hundreds of quality parts into automatic rhythm, presets, chimes, and more.

one of the world’'s most beautiful, most musical Join the thousands of Schober Organ builder- also offers zenith sockets $-74-C, an exact
organs, worth up to twice the cost of the kit. owners who live in every state of the Union. )

Often starting without technical or music skills, Sipi [eplacementhand SSASIEL an sxach 120

they have the time of their lives — first assem-

pin replacement. Combination of the kit as-

l = .
E bling, then learning to play the modern King of sortment plus the other two sockets.prowdes
= Instruments through our superlative instructions complete Zenith coverage.—Oneida, Box
and playinglcourses. 558, Meadville, PA 16335. R-E
Get the full story FREE by mailing the coupon i d ice card
TODAY for the big Schober color catalog, with Ginclej 47 qujreaderiseryice ¢an
gll fheMazcinating [delails) American Airlines installs TV
(0] s R ——— .
o 1 on all its luxury planes
= : The .?o/wéez Organ Corp., Dept. RE-132 ] 5 ial levisi t that o
o] § 43 West 61st Street, New York, N. Y. 10023 ' _Special television systems ] l?l pr r;
= § O Please send me Schober Organ Catalog. V'de' recorded TV shows or full- eITgtf
O 1 [J Enclosed please find $1.00 for 12-inch L.P. 1 movies hvave been '"S‘a”ed, on a9
L 1 record of Schober Organ music. ' American’s DC-10 Luxury Liners. Each
Ty 1 1 DC-10 is equipped with a color video-
NAME _ 3 K
®] . ADDRESS : cassette player/recorder in the first
9( : o A— R ] class section and a 25-inch RCA XL-100
—_— —ZIP ol i i -
oS l--------------------------- television set in the cabin, R-E
86 Circle 64 on reader service card
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new It

All booklets, catalogs, charts,
data sheets and other litera-
ture listed here with a Reader
Service number are free. Use
the Reader Service Cardinside
the back cover

ELECTRONIC COMPONENTS CATALOG. 35-
page catalog contains 350 items carrying the
Ultratec label. Among them are mike, tape
and phono accessories, miscellaneous elec-
tronic accessories, audio cables and adapt-
ers, hi-fi and hobby electronics, tools and
service aids, panel lamps, fuses and battery
holders, wires and cables and electronic
construction components. An alpha/numeri-
cal index appears at the end of the catalog.
—Workman Electronic Products, Inc., Box
3828, Sarasota, FL 33578.
Circle 48 on reader service card

J-JACKS CATALOG. 12-page brochure ex-
plains the company's J-Jacks system for
educational and medical TV systems; per-
mits distribution of uhf, vhf, FM, ctosed-cir-
cuit video and audio signals simultaneously
throughout the school or hospital; also has
2-way signal carrying capability. Covers de-
sign and installation, from basic distribution
systems to sophisticated automatic 2-way
systems. Architect specifications are also in-
cluded.—Jerrold Electronics Corp., 401 Wal-
nut Street, Philadelphia, PA 19105.
Circle 49 on reader service card

KIT CATALOG. 56-page catalog lists over 175
different kits ranging in price from a few
dollars to a few hundred dollars. Product
areas covered are amplifiers and preampli-
fiers, test instruments, power supplies, radio
control apparatus, auto accessories, ham and
CB accessories, musical instrument acces-
sories, FM transmitters and receivers. Many
illustrations.—Audiex Electronics, P.O. Box
156, Station “S”, Toronto, Ontario, Canada
M5M 4L7.
Circle 50 on reader service card

BUSINESS FORMS CATALOG. 32-page cata-
log for television and appliance firms con-
tains multipart service order forms, repair
tags, sales forms and billing forms. These
forms are in duplicate and triplicate sets,
consecutively numbered and imprinted with
your firm’s name and address. Also featured
are business cards, pressure sensitive labels,
carbonless register forms, bookkeeping sys-
tems and many other business forms. lllus-
trations in color.—New England Business
Service, Inc., P.O. Box 500, Townsend, MA
01469.
Circle 51 on reader service card

CHART, /Increase Your Viewing Pleasure.
Complete buyers’ and sellers’ guide to RCA
Permacolor outdoor antennas, uhf-vhf/FM,
vhf/FM, uhf-only, FM-only; rotators (includ-
ing Selecta-channel 10W606); three different
types of antenna mounting kits and Mini-
State antenna system with hand-held rotator
remote control unit. 11 x 44 in.; shows inside

components of Mini-State antenna and cab-
inet design of rotators; also lists components
of antenna mounting kits that are available.—
RCA Parts and Accessories, P.O. Box 100,
Deptford, NJ 08096.

Circle 52 on reader service card

HI-FI LOUDSPEAKER SYSTEMS CATALOG.
24-page illustrated brochure describes floor
standing loudspeaker systems, compact loud-
speaker systems, Stonehenge | and il loud-
speaker systems as well as components and
utility systems. Price list is inserted in bro-
chure.—Altec Sound Products Division, 1515
South Manchester, Anaheim, CA 92803.

Circle 53 on reader service card

1974-75 VHF-UHF-FM TUNER REPLACE-
MENT GUIDE AND PARTS CATALOG NO. 4.
95-page catalog contains exact tuner re-

placements, widely used tuner parts, chem-
icals and tools. Indexes for blcw-ups and
uhf tuners. Covers Standard Kollsman, Oak,
Sarkes Tarzian, RCA, Zenith, Philct:, Motor-
ola, G.I., miscellaneous, domestic and for-
eign made tuners. Includes antenna 'natching
coils and antenna coil replacemerit guide.
$2.00; refundable on first order for yoods or
services.—PTS Electronics, Inc, 'O. Box
272, 5322 Hwy. 37 S., Bloomington, IN 47401.

STEREO & 4-CHANNEL CATALQOG. 32-page
catalog contains 8-track sterec recording
decks, AM/FM stereo systems, turntables,
mini changers, TV tuner and electrimnic con-
trol cleaner, speaker systems, recording
tapes, hi-fi shelving unit, tape recoried con-
trol center, headphones, audio gadgets and
many illustrations.—Etco Electron cs, Box
741, Montreal, Quebec, Canada. R-E

K159
TUBE

20 gg

BONANZA!
assorted tubes for $1.00
Untested (some will be
good, some bad).

TAKE A CHANCE FOR

$1.00

SLIDE  wa
ﬁ SWITCHES %
° 12 for $100

Alltypes, SPDT, DPDT, etc. K106

BARGAIN
BONANZA

EDLIE

HIGHEST QUALITY

KITS

DISC CAPACITORS

& 070 51°

Assorted capacitances fior .0001to.).
Different voltages, mestj 600 voits
N.P.0. N750. | ! K140
MINIATURE TRAFSE TR
ELECTROLYTE"

13 tor g1

Some axial leads, some ve tical mount,
mixed capacitances aml rmiced capaci-
tances and mixed volta;;e: K159

MINIATUIE g
o T
12 for §17° ‘/["

TRANSISTOR
A Used in transistor and miniature
$1oo ONLY NEW applications. K141

Includes resistors, condensers. trans-
istors, transformers and various &
sundry parts used to repair transitor
radios, walkie-talkies. tape recorders,

PRODUCTS
EXCELLENT MIXTURE

Acquired trom 1I.S.
Defense depats or re.
moved from eGiup-
ment (new and usd).

etc. K107 Lh:t:.d lrodlthwm ory
— K188 GIANT PACK OF Yeed for one ful maT.
- B— ASSORTED TRANSISTORS Most e of 3ich
— =0 g Silicon Planar RCR," ! 'o"h.'f*n o
PRECISION ntested, NPN & PNP ’
RESISTORS Power, Audio, RF leeny&a]xr':ff: ving

All 1%, Y2 watts & 1

100 for $1.98 -
LED’s in working

114, 155,

watts. from low to for Y 3CB64, 3DG4, 3EHZ, 3E17,
high ohmages. $1 00 gofr:)?g?r})g Ejesis ye”.(()::)«‘ 3KT6, 354, 3Q4, 4BC!
K”si 10 LED's asst. in working “BN% 45”2' 5C25, 3 s'é
conditions $1.00 K102 | 578, 5Ud, 6AC7, 64B4 GAF4,
1.25 each bAGS5, 6AJ8, 6AKS, 6EK6,
7 segment $ BALS, BAQS, 6AUS, &4 X4,
readouts K103 6BAS, 6BAIT,
6BL8, 6BN4,
DUAL 6BQO, 6BS3, 6BUS, 6k W4,
6BZ6, 6CB6, 6CD6, 6€ 76,
POTENTIOMETERS 6CG7, 6008, 6CM:
25 for $1.00 6CQM, 6DA4, 6DE4. &1:G6,

Assorted ohmages. Originally for
Hi-Fi, Stereo and TV.
K123

TIE LUGS

VOLUME CONTROLS
20 for $1.00

Wire wounds & carbons, up to 1
meg, some with switches.
K126

6DK6, 6DN7, 6DTS, Gl'w4,
6EA7, 6EHS, 6EH8, 6117,

6FM7, 6FQ7, 6GF7, 60348, 6GK6,
6GL7, 6GM6, 6GNE, 5GU7,
6GV5, 6HES, 6HJ7. 6118,

6HS8, 6J6, 6IN6, EIWE,

6K7, 6K11, 6KY8,

50 for $1.00
From 2 lugs up
K143

MISCELLANEOUS

25 ASSORTED POLY-STYRENE
Top grade capacitors $1.00.

6LF8, 6LY8, 65A7, 6SH7,
6SN7, 65V7, 618, éTH)
6V4, 6W4, 6X4, 7GS2
8CM7, BCN7, BEBS, &N7,
12AD6S, V2AE7, 12AU7

e L Dedlisefeglsl Loty

in st sets. , . E

TUNING @ 12BH7, 12BY7, 12C34,
':‘E"E“;- . 12CNS, 12DS7, 12¢5,

or $1. 125C7, 12SN7,
K190 WRITE FOR 18FW6, 1978, 2.6Z7, J2BW3,

FREE VALUE PACKED | 35v4. 36am3, 508
- MONEY BACK GUARANTEE CATALOG 25 ASSORTH
erms: Minimum order $4.00. In- POLYSTYR:NI
clude postage. Either full payment BONUS TOP GRAJJE
with order or 20% deposit, bal- CAPACITCRS

ance C.0.D. FREE CAPACITOR KIT Usecti by Hi-Fi manul.icturers in
most sets

FREE CATALOG

With Every $5 Purchase

K175

EDLIE ELECTRONICS, INC. 2700-K HEMPSTEAD TPKE. LEVITTOWN. Nv. 11756 | | |
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? COSMOS PROJECTS
e/e aflc MJ-195 (continued from page 60)
MASTER TEST RIG
FOR TUBE AND SOLID STATE SERVICING

voltage swing of C1 is clamped to the

limits of the power supply voltage by the

input protection diodes of the cos/Mos

gates, the operating frequency is influ-

enced by variations in the supply voltage:

Typically, a 40% variation in supply vol-
+5TO 15V

C1
001

2 4
6§17
TOPINS
12 AND 13

4

& $149.95

FIG. 30—BUFFERED-OUTPUT 1-KHZ astable

less 19" picture tube +5 70 15V
+ 30 KV CAPACITY * HIGH VOLTAGE METER
- METAL CABINET + STATIC CONVERGENCE 14
- SPEAKER BUILT IN - FRONT PANEL CONNECTIONS s 5 3
2245 Pitkin Ave. Brooklyn N Y 11207 A3 R4 Lo
FREE! Adaptor Quick Reference Chart 10K 10K
Circle 66 on reader service card
4 /1 R2
P 1 MEG 1 MEG
CIAUAIO | Frerything yon wanted o
verything you wanted to | o 02 [ vacoacol

~

@m@ ST | | know aboat €D Ignition e

6
A quarterly for the craft aidio buf} sgstems hnt didn’t know

COMING UP: A mixing preamp, Custom- h : ask ‘D1 AND D2 = LOW-LEAKAGE GENERAL.
ized Dyna PAS, a 247 Transmission line L om tﬂ pode

woofer, 3-way variable inflection tone con- +5TO 15V

trol, Synthesizer. PUBLISHED FARE: 9- f

octave Equalizer, Dyna PAT-4 update,

power and low level amps, 4 channel de- Send for FREE Tiger booklet
coders and encoders, Electrostatic speaker 20 ich } Il 1 14
plus 900W. direct coupled tube amplifier. ( pages) which answers a 1 5 3
Plus much, much more. your questions.
SR 174 CD40O0I
‘Absolutely top quality,..the Only U.S. publhica D1* 100K
tion completely devoted to the really serious au- N
diophile constructor. CRAIG STARK, Columnist iNEG R2
Stereo Review magazine. 1 MEG
‘I enjoy TAA tremendously. | just tinished build Address
ng the Wilhamson 20/20 Mark || power amphifi D2°* R3
er. Although | have built many Eicos. Scotts and Cit 100K
Dynas, | have never expenenced anything as y <
worthwhile as this. It was exciting, stimulating,
and for the first tme | learned a lot
E.A. BUNTEN, Toronto. State] Zip 174 CD400I
q 5 4
For a free prospectus & full details CLIP OUT THIS AD AND SEND TO— 6 -
N g
e TRI-STAR CORP.
'Cl“ State e P. O. Box 1727 Dept. H =
Grand Junction, Colo. 81501 ‘D1 AND D2 = LOW-LEAKAGE GENERAL-

Quarterly:87 vr.: 3 vears $20.

FIG. 31-a—VARIABLE MARK/SPACE RATIO
T EERIH idrimgralPA 18R g VIBRATOR with independently variable on

Circle 67 on reader service card Circle 68 on reader service card
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tage causes a 5% variation in frequency.
Another disadvantage is that the fre-
quency of operation is influenced by the
transition voltage values of the CD4001
gates and in practice, the actual fre-
quency of operation may vary by 10%
over the production spread of the CD-
4001 when using identical R1 and CiI

values.
(continued on page 90)
174 CD400I
L] o= JUr.
3 OUTPUT 0

multivibrator.

e,
0
L C1

™ .001

I

PERIOD OF EACH HALF CYCLE IS
VARIABLE FROM 8uS TO 800uS

N
L,
TO PINS a

8,9, 12 AND 13

PURPOSE SILICON DIODES

L. c1 f >~ 600Hz
™ .001 M/S RATIO = 1/11 TO 11/1

Y

TO PINS b
89,12 AND 13

PURPOSE SILICON DIODES
astable multivibrator. b—ASTABLE MULTI-

LEADER
Video Color

sssoevsrone

Signal Source

ame vnsin

Who else can give you 5-Step Stiifc asé,
Window, Convergence and While

. >
An exciting first with digital IC Pu r|ty Ad ;ustme s
circuitry, offering 5-step staircase,
window, convergence, white purity
adj’'m’ts, and scope triggering. Has
complete rainbow spectrum, 10 gated for 0n|y

rainbow patterns, pius 3 gated bar
patterns. With video IF, RF and
composite video outputs. Pertect for
testing and maintaining CATV,
MATV, CCTV, VTR & NTSC receivers.
Compact, lightweight.

LEADER ‘putUs ToThe Test”

INSTRUMENTS CORP. 151 Dupont Street Plainview, N.Y. 11803 (516) 822-9300

$299* .2

MODEL LCG-395

Circle 69 on reader service card

LML,

It's one thing to make the most.
And another to make the best.

We do both.

We make 2 out of every 3 automatic turntables in the world. That's nore
than all the other makes put together. So BSR is big, all right. But we
also make what we sincerely believe is the best automatic turntabie in
the world. The BSR 810QX for sophisticated systems.

Don't take our word for it. Take it right from High Fidelity maca-
zine's technical reviewer: “Taking it all together — performance, fea-
tures, styling — the BSR 810QX moves into ranking place among the
best automatics we know of.”

The 810QX at fine audio retailers. Ask for a demonstration or wnite
for free literature.

McDONALD

BSR (USA) Ltd
Blauvelt, N.Y. 10913

and off times.

Circle 70 on reader service card
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CATALOG of over
1500 vnusual tools

A carefully selected and tested
assortment of unique, hard-to-find
tools, clever gadgets, precision

instruments, bargain kits. One-stop
shopping for the technician, craftsman,
hobbyist, lab specialist, production
supervisor. Many tools and measuring
instruments available nowhere else.
One of the most unusual and complete
tool catalogs anywhere. Get your copy
of the NC FLASHER today.

&P\ National Camera

v 2000 West Union Ave., Dept. GBC
Englewood, Colorado 80110

 (303) 789-1893

Circle 71 on reader service card

FREE ALARM
SYSTEM
CATALOG

Controls

Sirens

Full line of professional burglar
and fire alarm systems and sup-
plies. 96 pages, 450 items. Off-the-

-

==

shelf delivery.
mountain west alarm
4215 n. 16th st.
phoenix, az. 85016

(602) 263-8831

Circle 72 on reader service card
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COSMOS PROJECTS

(continued on page 89)

Both of these disadavantages can be
largely overcome by simply wiring a high
value resistor in series with the input
of gate A, as shown in Fig. 29, thus
enabling the voltage swing of Cl to ex-
ceed the supply voltage. Limiting re-
sistor R2 must have a value at least dou-
ble that of timing resistor R1.

In practice, the operating frequency of
this circuit is subject to a change of less
than 5% over the production spread of
transfer voltages, and to a frequency
shift of less than 2% with a 40% change
in supply voltage. Another advantage
conferred by the use of R2 in the Fig.
29 circuit is that of excellent thermal
stability: The operating frequency typi-
cally varies by only 1% over the tem-
perature range —40°C to +85°C.

Minor disadvantages of both the Fig.
26 and Fig. 29 circuits are that the lead-
ing and trailing edges of the output wave-
forms sometimes contain a certain amount
of sag and ‘mush’, and the operating
frequency is influenced by variations in
the output loading conditions. Both of
these disadvantages can be overcome by
interposing an inverting buffer stage be-
tween the output of the astable multi-
vibrator and the input of the external
loading circuit, as shown in Fig. 30.

A final disadvantage of the Fig. 26
circuit, and to a lesser degree of the Fig.
29 circuit, is that the symmetry or mark/
space ratio of the output waveform de-
pends on the transition voltage value of
the individual CD4001 that is used. An
IC with a transition voltage value of 35%
gives a mark/space ratio of approxi-
mately 35/65, and an IC with a value
of 60% gives a mark/space ratio of ap-
proximately 60/40. A true square wave
(50/50) output is available only if the
IC has a tranmsition voltage value of
exactly 50%.

The mark/space ratio of the output
waveform of the astable circuit can be
made variable by using steering diodes
to select alternative charge and recharge
resistance paths for the time-constant
network, as shown in Figs. 31-a and 31-b.

In the Fig. 31-a circuit, the capaci-
tor charges via D1 and the low half of
the resistance chain in one half cycle,
and via D2 and the top half of the re-
sistance chain in the other half cycle.
The mark/space ratio can be varied over
the range 1/11 to 11/1 via R2, and the
circuit operates at a frequency of roughly
600 Hz.

The Fig. 31-b circuit has independently
variable ON and OFF times. In one half
cycle, the capacitor charges via DI—RI1
and R3, and in the other half cycle, it
charges via D2—R2 and R4. The period
of each half cycle is variable over the
approximate range 8 us to 800 us using
the component values shown.

In this part of the series we have
looked at practical ways of using the
CD4001 in monostable and astable multi-
vibrator applications. In the coming part
of the series we shall go on to look at
sixteen ways of using the CD4001 in
lamp flasher, time delay, oscillator, and
alarm applications. R-E
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EXPANDS their line of
SYNTHESIZER

KITS

from the

modular systems
all at affordable prices

demonstration record,
including explanatory manual,
patch charts and scores
now available - $190ppd,
catalog - free

PAIA-ELECTROMICS
BOX Ri4385, OMNLAHDMNA CITY, OK 73114

Circle 73 on reader service card

. B ~ T ~ Ve
WHAT’S AN “EBM ???
Over 1,000 Jttustratawns and Tables, nig'-densaly

Zext equavalent i confent W a whole colleciun
o otier bocks, atranged in specigas scetiens uili

HENC- PIANNING
FACTITTIES ..
AZSZEMBLY, o .SEMICONDUCZTORS o WRLECTRPON TURFS. ..
RESISTORS, POTFNTIOMLTERS A
ITORS % ELOCTROSTATIC DEVICES .. .. INDUCTORS &
ZLECTRPOMACNLTIC DEVICES, .
NIRE S CARLIL.DISPLAYS,
ENERCY LOUPCES, EARDWARE,
o JMECHANTOCAL DEVIZES, MOVEMINTS & ACTUATORS
o WDEVICL & COMPONLNT DATA. .

< LAYOUT. ., . BASIC BONCH SUPPOPT
+HEAND SOLDERING,...CONSTRUCTION .

RHEOSTATS ., .CAPAC-

SSWITCHES L RETAYS ..

INLICATORS & M TIRS, .
FINISLES & HOUSINGS

TNERPAL TABIES »

FORMULAS .. 7TME L P REQUENGY SEPVICFES, L ATP T-
CATIONS . 0 ' =0UTTS.
Bac L sepasaiey teund book seltao, wich e ol

detaced for wse on e bk, ctowsad wgnd i Gu
ugyed sclid poeted tagdens vawde suppled.

ORDER YOURS TODAY!

Check, Mewdy (adex, Wrmn.::w_n_t_wr:mm:;r_

[wadfy on Coff with Accousd ¥
STILL oMLY

$1795 TECHNICAL DOCUMENTATION
= BOX M0
CENTREVILLE, VA 11014
T B L)

Pos
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ND.1 ANSWER
FOR
PRINTED GIRGUITS

wWeller

MP Series. Two models, 650°F or
750°F output, designed especially for
today's printed circuit electronics.
Famous closed loop control protects
sensitive components from heat dam-
age. Comfortable pencil-grip iron with
non-burnable cord. Power unit oper-
ates from line-voltage with step-down
transformer. ON/OFF switch and red
indicator light. “Non-sinking” tool
stand. Tip-cleaning sponge receptacle.
Variety of available tips multiply use-
fulness of this versatile station.

Ask your local distributor or write. ..

Weller-Xcelite
Electronics Division
2 The Cooper Group

\coomg' P. 0. BOX 728,
| woustacs APEX, NORTH CAROLINA 27502
Circle 75 on reader service card

COMPUTER TERMINAL
(continwed from page 44)

key sends a pulse to the 2-bit page
counter which increases its count by 1
and advances the page controls 1 step.

In AUTO, the page will automatically
change every time a character is en-
tered into the last position in a page.
The instant after the page change, the
new page’s home position is at the
cursor position. The black “P” key can
still be used to change pages in the
AUTO mode.

In the auTto sTopP mode, the opera-
tion is identical except that the auto-
matic page change can be stopped on
any page desired by wiring from the
PAGE switch to one of four points. This
gives the operator the advantage of be-
ing able to receive data into memory
in the automatic mode and retain it,
say, in the first 3 pages, and work on
the 4th page without writing over it,
and not having to change any switches.

In either automatic mode, pressing
the clear key (black “C”) will have
the same effect as entering data into
memory in the last position. This re-
sults in a page change every time you
clear a page in automatic. This gives
the operator the advantage of clearing
all 4 pages with 4 key strokes of the
clear key.

Power supply

The power supply consists of two
paralleled power transformers (for
added current and packaging require-
ments), a +250 volt unregulated sup-
ply, two +5 volt regulated supplies,
a —10 volt an —12 volt Zener regu-
lated supply.

The 4250 volt supply runs the self
scan plasma display. One of the +5
volt supplies runs all logic on the main
board, and the other runs the key-
board, modem/coupler board, and add
on memory board. The —10 volt sup-
ply powers only the memory, while the
—-12 volt supply is connected to the
UART and to the modem/coupler
board to power the op-amp and XR210
demodulator.

Tape recorder memory

Using the tape record feature to
record and play tapes from the CT-
256, a medium quality (cost greater
than $50) or better cassette recorder
is advisable along with a good quality
recording tape. Of course a good reel
to reel machine would insure better
data integrity but good results are ob-
tainable from a cassette machine.

Making a recording is as simple as
connecting a miniature phone plug to
the jack on the back of the CT-256
and the other end to the “mic.” input
on your tape recorder. Once you have

(continued on page 106)
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s Xcelite

FOR DOUBLE DUTY ON D)ZENS
OF POPULAR SCREWS ANC MUTS

S 00 0¢ e

Three new assortments have joined
Xcelite's family of “Compact Cor verti-
bles.” Each an Xcelite “original = No-
where will you find such a vinny of
sizes and types in a midget s:t, for
driving slotted, Phillips, Allen, Scmijox®,
hex, and clutch head screws. And hex
nuts.

All of professional quality, przcision
made of finest materials. All loing
“double duty” with torque am dlifier
handle that slips over coler-taded
midget tools for longer reach :reater
driving power. Each easily ident fiable
on the bench or in the service kit thru
Xcelite's exclusive, optically clear, iiastic
“show case’’ that closes secure ¢ with
positive snap-lock.

NEW! !
PS130 — 3 slot tip, 2 Phillips szrew-
drivers, 5 nutdrivers

PS140 — 4 slot tip, 3 Phillips screw-
drivers, 3 nutdrivers

PS6 — 3 slot tip, 3 Phillips screwr rivers

PLUS — PS88, PS120, PS7, PSBI. PS44,
and PS-TR-1 with varying selec-
tions of screwdrivers .

and nutdrivers. M‘l 5
B =2 T

Ask your locat distributor or wnte . . .

Weller-Xcelite
Electronics Division
The Cooper Group

COOPER | ORCHARD PARK, N. Y 14127

INDUSTRIES

Circle 76 on reader service c.rd
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There’s a new Heathkit
everyone on

The Heathkit D

two kinds
of people

... those

who understand
electronics, and
those who don’t

People who understand electronics
will appreciate the GR-2000’s ad-
vanced digital design, incorporating
on-screen channel readout

and optional clock. Digital

k.. logic circuitry programs

L up to 16 stations in any

y o0 sequence. Then just
"ot press a button—you’ll
. never have to switch
through a “dead”
channel again.

And our exclusive
VHF/UHF varactor
tuner eliminates clunking

contacts that corrode and noisy mo-
tors that break down. ,\;\b

The GR-2000 also has . ey
the industry’s first _é ' ’é;j-"‘ "
fixed-filter IF am- ‘:m
plifier. There’s no :
need for instrument
IF alignment ever, so
the picture stays bright
and clear year after year. And even in
urban areas where stations
are packed closely
together, there’s vir-
tually no adjacent
channel interference.

The 100% solid-state
chassis uses 19
integrated circuits —
more than any other TV
around. You’ll get
superior pertormance and reliability
no conventional set can match.

A built-in dot generator and test meter
make it easy to keep the GR-2000 in
peak condition without expensive
service calls. The slide-out service
drawer and hinged, swing-out chassis

put everything in easy reach. If any-
thing ever goes wrong, an extensive
trouble-shooting guide will help you
fix it.

And people who don’t understand
electronics will enjoy the best looking
picture around. Popular Electronics
said the picture on the 25” (diagonal)
screen ‘‘can only be described as su-
perb. The Black (Negative) Matrix
CRT, the tuner and IF strip, and the
video ampilifier provide a picture equal
to that of many studio monitors...”

Everyone likes the on-screen readout
that puts the channel number into the
picture whenever you want it. When
you change channels or touch the re-
call button, the big, bright digits
reappear. Add the optional clock
module and you'll see the time as well
as the channel.

The optional wireless remote control
makes the GR-2000 even more enjoy-
able. Change channels, adjust the vol-
ume, set tint and color intensity and
turn the set on or off from across the
room. And, a touch of the Volume bar
automatically returns the digital read-
out to the screen momentarily. It's an
amazing handful of convenience.

Even if you don’'t have a lot of kit-
building experience, you'll enjoy the
GR-2000. lilustrated step-by-step in-

www americanradiohistorv com

igital Color TV is for

structions, prefabricated wiring har-
nesses, transistor and IC sockets and
modular circuit boards greatly sim-
plify assembly.

See the TV the experts are talking
about. Popular Electronics summed it
all up: “In our view, the color TV of
the future is here—and Heath’s GR-
2000 is it!”

GR-2000—the TV everyone can ap-
preciate.

Mail order price for chassis and tube,
$669.95. Remote control, $89.95, mail
order.
Cabinets
start at
$154.95,
mail
order.
{Retail
prices
slightly
higher.)
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Christmas gift for

your lis

Give your scientist, engineer or stu-
dent a gift he’ll use all year long.
Finger-sized keys and 8 bright 2" dig-
its make it easier to use than pocket
calculators. Cumulative memory and
register exchanges virtually eliminate
scratchpad work. Performs arithmetic
plus trig and arc trig in degrees

or radians, common

and natural

logs, el N

powers of e,
square roots,
inverses, pi
and exponential
functions.

Kit 1C-2100, 4 Ibs.,
mailable . .119.95*

Unique New Heathkit
AM/FM Digital Clock Radio

Our outstanding clock radio makes
even sleepy Santas happy.

The electronic clock with snooze
alarm features a gentle “beep” with
adjustable volume. Or wake to the
component-quality AM/FM radio.
Standby batteries (not included) keep
the clock on time during power inter-
ruptions. Kit GR-1075, 1C Ibs., mail-
able'r: 5 san e mwems e s 5.8 ...129.95*

Our new
Heathkit
Desktop
Electronic
Sliderule
Solves Your
\Problems

New Heathkit
Aircraft Strobe

A bright idea for the pilot on your list
—or for anyone who needs an emerg-
ency marine or marker light. It meets
FAR 23.1401 and
assembles easily in

just one evening. For

12 VDC neg. ground. _ %

With clear lens, . =

optional red \tmﬁ“
and red/clear p

lenses available.

Kit OL-1155, 3 Ibs.,
mailable . ...54.95*

“ j!i.u

Learning’s Fun With Our New
Heathkit “Electronics Workshop”

The JK-18A teaches kids electronics
the easy learn-by-doing way. 35 excit-
ing projects include light meter, sound
meter, transistor radios. For safety,
c it's battery

K powered and
[ requires no
Pt VA soldering.
IS (Batteries not
3 » included) Kit
JK-18A, 10 Ibs.,
mailable . .34.95*

Circle 100 on reader service card
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New Heathkit Electronic
Clock/Timer for Car,
Boat or Plane

A timely gitt—

an electronic clock and a 20-hour rally
timer, both with quartz crystal accur-
acy. Bright 12"-tall digits dim auloma-
tically at night. 12 VDC, mounts n or
under dash. Kit GC-1093, 2 Ibs., mail-
able . ... ... .ol €2.95*

Two Heathkit Electronic
Clocks with Standby Power

Two beautiful gifts—the GC-10€2A is

# a clock with a snooze alarm; tie GC-

1092D reads the time in 6 digit:, the
month and date in 4 digits. Both have
standby power to keep the clack on
time without the display even ¢ .iring
temporary power interruptions. (Bat-
teries not included.) Kit GC-1097°A or
D, 5 Ibs., mailable . ..... each &:.95*

Time/ Jilarm

Times Date

Heathkit Exhaust Analyzer
Checks Your Car’s Tune Up

Make everyone's Christmas white - and
cleaner—be sure your tune up is 1elp-
ing clean up the environment. Big 42 "
meter reads
relative
combL stion
efficiency,
air-fuel
ratic and
perczr tage
carbon moncxide.

Kit C1-1080, 6 Ibs., mailable . . .5).95*
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GRATICULE

DUAL TRACE OSCILLOSCORS

Exc1t1ng new Heathkit
: Christmas giving

new Heathkit

MOoDEL ID-48C

It offers a
lot more than
just a low price

The Heathkit 10-4510 is your best
‘scope buy for two good reasons—it
does more and it costs less.

Time base sweep up to 100 nsec/cm.
There's always a reference baseline,
even when there's no trigger signal.
The time base can be precisely trig-
gered at any point along the positive
or negative slope of the trigger signai.
In automatic mode, it triggers at the
zero crossing point.

Modes of display. Either channel can
be displayed as a function of time or
both can be displayed together. In
X-Y operation, channel 1 provides
horizontal deflection and channel 2

dual-trace DC-15MHz scope

HEATHXIT

Compare the features:

e Dual-trace with true X-Y
capability

e 1 mV/cm vertical sensitivity
over the full bandwidth

e Post-deflection accelerated CRT
for bright trace, fast writing

o Vertical amplifier delay lines for
pulse analysis capability

o Digitally controlled triggering
for exceptional stability

e Typically triggers up to
45 MHz—guaranteed to
30 MHz

provides vertical deflection. There are
22 calibrated time bases from 0.2 sec/
cm to 0.1 psec/cm. The sweep speed
is continuously variable between
switch positions. Any speed can be
expanded five times by pulling out the
control knob.

For easy calibration, a 1 volt peak-to-
peak square wave is available on the
front panel. The regulated supply op-
erates from 100-280-volt AC power.
Kit 10-4510, 34 Ibs., mailable 549.95*

Assembled S0-4510, factory-wired &
calibrated version of the 10-4510, 34
Ibs., mailable .............. 750.00*

New Low-Cost Heathkit
Function Generator

A true function generator, not an os-
cillator, delivers sine, square and tri-
angle waveforms from 0.1 Hz to 1
MHz. Short-proof output supplies 10
volts peak-to-peak into 50-ohm load.
A calibrated step attenuator adjusts
from 0-50 dB (10V to 30 mV) in 10 dB
steps. A variable control provides up
to 20 dB of additional attenuation at

www americanradiohistorv com

each step. Attenuator accuracy is *1
dB; frequency accuracy is *3%. Non-
lmeanty of the triangle waveform is
5% max., symmetry is within 10%.
Sine wave THD is 3% max. from 5-
100k Hz. Square wave rise and fall
times are 100 nsec max. 105-130 or
210-260 VAC. Kit IG-1271, 7 ibs., mail-
aAbIE vro e e oo S ST 99.95*

Assembled SG-1271, factory-wired &
calibrated version of 1G-1271, 7 lbs,,
mailable . ................. 140.00"
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projects-timed for

Coming in December...

Anew
generation of

Heathkit ham
radio equipment

New Heathkit SB-104 transceiver

Years ahead in design & features — the SB-104
is a complete rethinking of what a CW/SSB
transceiver should be. It utilizes the latest digi-
tal & solid-state technologies. The ‘104" is com-
pletely solid-state from the front end to the RF
output.

Totally broadbanded. You can switch from 3 to
30 MHz without preselector, ioad or tune con-
trols.

True digital readout with 6 bright digits to indi-
cate the frequency with accuracy to 100 Hz.
Mobile-ready. The SB-104 operates from 12
VDC, so it's ready to go mobile when you are.
Optional features include a plug-in digital noise
blanker and 400 Hz crystal filter for CW.

Just about the only things that aren’t totally new
about the 104" are the quality and easy assem-
bly that have made Heath famous. Kit SB-104,
31 Ibs., mailable _...... .669.95*

Kit SBA-104-3, 400 Hz CW crystal fllter for SB

104, 1 1b., mailable ........ 34,95 .

Kit SBA-104-1, digital noise blanker for

SB-104, 1 Ib., mailable .. ...... 24.95*
Kit SBA-104-2, mobile mount, 6 Ibs.,
mallable......._

4.95*

New Heathkit SB-230 1 kW
conduction-cooled linear

High-power match for the SB-104. Lowest cost
conduction cooled linear on the market. 1200
watts PEP and 1000 watts CW from less than
100 watts input. It's also rated at 400 watts in-
put for slow-scan TV and RTTY. And absolutely
silent — no blowers, no fans.

Full metering of relative power, plate current,
grid current and plate high voltage. Safety fea-
tures include microswitch interlocks for top and
bottom shells, thermal shutdown, fused cathode,
on/off switch with circuit breaker for power
transformer.

On the air in 15 to 20 hours. Fast, easy assem-
bly, then check it out with an chmmeter —no
alignment necessary. Kit SB-230, 40 Ibs., mail-
ADIE e 319.95*

New Heathkit SB-614
station monitor scope

How clean is your signal? The bright 1%2 x 2"
screen helps you keep your rig in peak condi-
tion. Reveals a wide variety of operating prob-
lems — nonlinearity, insufficient or excessive
drive, carrier or sideband suppression problems,
regeneration and key clicks. Monitors AM, SSB
and CW signals up to 1 kW from 80 to 6 meters.
Kit SB-614, 17 Ibs., mailable.......... 139.95*

New Heathkit 5-Function
SB-634 station console

Five accessories in one — a 24-h u 6-digit
electronic clock, a ten-minute digital D timer
with visual and/or audible alarms, FF wattme-
ter, SWR bridge, hybrid phone patch w th man-
ual and VOX controls. Kit SB-634, 14 |ts., mail-
able 179.95*

New Heathkit SB-644 remate VFO

Designed exclusive for SB-104, it picuides the
ultimate in multi-mode operation with 1vo crys-
tal sockets for fixed frequencies. Mc riodifica-
tions — just plug the VFO into the 14 and go
— VFO frequency even reads out or tie 104's
digital display. Kit SB-644, 10 Ibs.,

mailable .....iuiiiieiiiireienes . 119.95*
New Heathkit Fixed station

AC power supply

Powers the SB-104 from 120 or 24(: ¥ AC. So-
phisticated regulation assures almost change

in voltage from no load to full load. Ertire sup-
ply fits inside SB-604 speaker cabnet Kit HP-
1144, 28 |bs., mailable . .89.95*

New Heathkit SB-604
station speaker

Response-tailo-e | to SSB
and desigr=1 o match

the SB-104. Larg«: £ "ough to
house HP-1144 AC pi v r SUppPly.
Kit SB-604, 8 Ibs., mailable . .29.95*

HEATHKIT ELECTRONIC CENTERS —
Units of Schlumberger Products Corporation
Retail prices slightly higher.
ARIZ.: Phoenix; CALIF.: Anaheim, El Cerrito, Los
Angeles, Pomona, Redwood City, San Diego (La
Mesa), Woodland Hills; COLO.: Denver; CONN.:
Hartford (Avon); FLA.: Miami (Hialeah), Tampa;
GA.: Atlanta; ILL.: Chicago, Downers Grove; IND.:
Indianapolis; KANSAS: Kansas City (Mission); KY.:
Louisville; LA.: New Orleans (Kenner); MD.: Balti-

more, Rockville; MASS.: Boston (Wellesley);
MICH.: Detroit; MINN.: Minneapolis (Hopkins);
MO.: St. Louis (Bridgeton); NEB.: Omaha; N.J.

Fair Lawn; N.Y.: Buffalo (Amherst), New York City,
Jericho, Ll Rochester, White Plains; OHIO: Cin-
cinnati (Woodlawn). Cleveland, Columbus; PA.:
Philadelphia, Pittsburgh; R.l.: Providence (War-
wick); TEXAS: Dallas, Houston; WASH.: Seattle;
WIS.: Milwaukee.

enclosed $

[J GR-2000 Color TV

O GRA-2000-1 Digital
clock module

workshop

control
] 1C-2100 Calculator
3 CI-1080 Exhaust analyzer

1 GR-1075 Digital
clock radio

] GC-1093 Digital car
clock/timer

Name.

Heath Company, Dept. 20-11
Benton Harbor, Michigan 49022

Send for your FREE 1975 catalog today.

J Please send my free 1975 Heathkit Catalog.
[ Please send the merchandise checked below. |'ve

[ JK-18A Junior electronics

O GC-1092A Digital clock
with snooze alarm

[ GC-1092D Digital clock
with date display

[ 10-4510 Oscilloscope (kit)

[ S0O-4510 Oscilloscope
(assembled)

0 1G-1271 Function
generator (kit)

, plus shipping, in paymen

[ SG-1271 Function
generator (assemble

[] SB-104 Transceiver

[ SB-104-1 Noise hlaucer

[ SB-104-2 Mobile mo int

] SB-104-3 CW crys alfilter

[ SB-230 1 kW linea

[J SB-614 Monitor sccre

] SB-634 Station mcni or

] SB-644 Remote VFO

[0 HP-1144 AC powe s ipply

7 SB-604 Station spea er

Address

City.

State. Zip.

*Mail order prices, FOB factory

Prices and specifications subject to change without notice.

1
1
1
|
1
1
'
'
1
1
1
1
'
'
1
!
'
1
1
: [0 GRA-2000-6 TV remote
1
'
1
1
1
1
1
1
1
1
1
1
1
1
]
1
1
1
1
1

Corcle 100 on reader service card
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NEW FREE

CATALOG OF
CIRCUIT DESIGN

& BREADBOARDING
EQUIPMENT!

—\
NOW . . . TEST NEW
CIRCUIT IDEAS, LC.'S,
DISCRETE COMPONENTS WITH NO SOLDERING!

Circuit Design’s new catalog has every-
thing you need to take you from circuit
concept to working hardware in minutes.
Featured items include the great SK-10
socket for solderless circuit design and
testing, the NEW SK-20 socket (only
$2.75) for smaller circuits, the versatile
Digi Designer (in kit form or assembled),
a new Op-Amp Designer, plus power
supplies, pulse generators, digital logic
courses, plug-in socket boards, and
much more.

Write today for your free copy.

CIRCUIT DESIGNS, INC.
P.O. Box 24, Shelton, Conn. 06484
Exclusive mail order dist. for E&L Instruments.J

.

Circle 77 on reader service card

8 RADIO-ELECTRONICS

Kleps 40
Kieps 30 Kieps 1
Kleps 10 - 20
Kleps 10 /!'E !
1 Kieps 30
J | 3
R0 f Pruf 10

Clever Kleps ‘
Test probes designed by your needs — Push to seize, push
to release (all Kleps spring loaded). 4 Kleps 40
Kleps 10. Boathook clamp grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 4% long. %1.39
Kleps 20. Same, but 7" long. _ 1.49
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. $1.79
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins. (.
Accepts banana plug or plain wire. 6% long. $2.59 Kleps 1

Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing ctaws. 4%2" long. .99
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch” pin fits banana
jack. Phone tip. 5%2" long. $ .89
All'in red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.
v Available through your local

distributor, or write to.

RYE INDUSTRIES INC.
128 Spencer Place, Mamaroneck, N.Y. 10543

In Canada: Rye Industries (Canada) Ltd.
Circle 78 on reader service card

Pruf 10

rye

INDUBTRIES
————

next month

DECEMBER 1974

B New 1975 color TV circuits
The new sets have arrived and with them
come some fascinating circuits. We’ve
selected several of the more interesting
ones and describe them here.

B Digital Remote Control For TV
Punch out the channel on a calculator-
type keyboard. The set switches and the
channel number appears on the screen.
See how it works.

B Build DVM Plug-In For Grinchwall
Add-on plug-in multimeter makes your
Grinchwall digital instrument more useful
than ever.

W All About MOS Shift Registers
Learn how these special IC’s work and
how you can use them effectively.

PLUS

Step-By-Step Troubleshooting Charts
Equipment Reports

Appliance Clinic

Jack Darr’s Service Clinic

December issue goes on sale November 18, 1974

www americanradiohistorv com
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SHOPPING POWER FOR YOUR DOLLAR

FREE $1 BUY WITH EVERY 10 YOU ORDER
Only applies to “$1" Buys

FREE GIFT WITH EVERY ORDER
CANADIANS: Ordering is easy—we do the paperwork—try a g il order

RCA 110° FLYBACK TRANSFORMER

We scooped the Mar-
ket.
SN
) Ak
2 g
3 ' " !

Latest type
\\standard for all 110°
TV's

RCA's design of large
Coil produces 18KV—

assuring adequate
Tagas Blidth Incl. 8cl||emtatic
H |agram application
G # ;..-"") for any
L= List price $13 %0 g8
Your price ...........

10% off in lots of

WESTINGHOUSE

ALL TRANSISTOR HOME/OFFICE

MESSAGE CENTER

Leaves messages for other for replay .
microphone for talk-into convenience .
minutes of messages . .

affecting recording volume . . .
BRAND NEW SOLD AS IS

IHuminated sugnal shows when a
message is waiting. Control adjusts playback volume without
Capstan Drive: 795

. Built in speaker/
Records up to 3

SHANNON MYLAR RECORDING TIPE

19
. .8

CASSETTE C-60
CASSETTEC-90 ...
CASSETTE C-120 .
8-Track — 64 Mi.
8-Track — 80 Mi1.
8-Track — Cleany ......1.

3"  TAPE REEL ...
312" TAPE REEL..
§"  TAPE REEL .
7" TAPE REEL...

110° TV DEFLECTION YOKE 495
for all types TV’s incl schematic
“COMBINATION SPECIAL"’ 695
RCA 10° FLYBACK plus
95

0

Test Equip. Special Discount Prices

(] finest
]

Leader

SENCORE

D TV DEFLECTION YOKE
for al

110° DEFLECTION YOKE
295
| type TV’s incl schematic m

OJ

70° FLYBACK TRANSFORMER
for all type TV’s incl schematic
70° TV DEFLECTION YOKE
for all type TV's incl schematic
SHARP 110° FLYBACK &
YOKE COMBINATION #S8FT-
592 Good for most portable TV ___
90° COLOR YOKE For all
Rectangular 19 to 25"

Color  CRT's
70 COLORE YOKE

For all round color CRT's

SPECO — V.0.M. — MODEL
THL-33 2% Accuracy—l1%
Precision Resistors—Meter Fuse
Protection Full Range—Complete 995
with test leads & Manual _______
MATCHED PAIRS

D 90° FLYBACK TRANSFORMER
fnr all type TV’s incl schematic

00

695

1095

6DQ5 - 12BH7 - 18FY6

3CB6 - 6FQ7 - 6GH8 - 6JW8
8FQ7 - 12AT7 - 12BD6 - 12FXS 5 For

2CYS - 3DT6 - 4DT6 - SU8 - 6AF9

6CBS - 6DW4 - 17BE3 - 1723 6%
35EHS - SOEHS oo 5 For

6CL8 - 6LU8 - 10L28 - 12006 ....5 For /°°
GAUS - 25CD6 - 25E5 ... s ror 10%

]
]
O
0

TUBE SPECIAL

500

WHILE SUPPLIES LAST

TRANSISTORS NPN & PNP

(2N4252 2N2904) (2N2222-2N2907) 100
achset . .

ZENITH TV TUNER

Model 175-1164 & 175-1151

;»E)del 17% 1120 & 175-1118 995
(Series)
SARKES TARZIAN TUNER

1me

Latest Compact
Mode! good for
all 41 mc TV's,
5 BRAND NEW —

Best TUNER ‘‘SARKES TARZIAN"
ever made — last word for stability,
definition & smoothness of operation.
An opportunity—to improve and bring
your TV Receiver up-to-date. 795

Complete with Tubes
99

WESTINGHOUSE FM TUNER
#476-V-015D0 1 Transistor ...
WESTINGHOUSE FM TUNER
(12DT8 Tube) . __
UHF TUNER—Transistor Type
Used in all TV sets
STANDARD TUNER—
Transistor (Gulded Grid)
4 Channel closed circuit
D PHILCO TV TUNERS
Model-76-13983-3 (5GJ7-3HQS5) _
D WELLS GARDNER TUNER Tart
#7A 120-1 (4GS7-2HAT Tubes) _
G.E.—TV TUNER (2GK5-4LJ8) 795
Model #EP 86x11
2—ELECTROLYTIC Condensers 100
100/75 mtd-300V, 70 mfd-25V
2—ELECTROLYTIC Condensers
300 mfd-200V, 200V,
300/60 mfd-150V .
PHILCO UHF/VHF TUNER

100
495

95

Transistorized
GE TV TUNER 595
ET 86x196, (6GK5-6BLS8) . —

D 5—AC LINE CORDS 100
Approved 6’

UNIVERSAL TV Antenna Back of 999

set mounting . 5 section rods
BLUE LATERAL Magnet Assy. 179
Replacement for most color TV's _
COLOR CONVERGENCE Assy. 249
Universal type—good for most sets
COLOR-TV RECTIFIER—Used 195
in most color sets—6500 kv 3 for _
2 COLOR-TV CRT SOCKETS 100
Wired leads, for all color TV's
3—RCA 110° CRT SOCKETS 100
Wired lesds, for all TV‘s

IMMEDIATE DELIVERY .

HANDY WAY TO URDER

U
(]

TRANSISTOR RADIO
asst type good, bad, broken,
as-1s, potluck . .
TAPE RECORDER
assorted types good, bad
broken, as-is, potluck
200 ASST. /2 W RESISTORS
Top Brands, Short Leads,
Excellent Selection
75—ASST Y, WATT RESISTORS
stand, cholce ohmages, some in 5%
100—ASST !, WATT RESISTORS
stand, choice ohmages, some in 5%
70—ASST | WATT RESISTORS
stand, choice ohmages, some in 5%
35—ASST 2 WATT RESISTORS
stand, choice ohmages, some in 5%
50—PRECISION RESISTORS
asst. list-price $50 less 98%
20—ASSORTED WIREWOUND
RESISTORS, 5, 10, 20 watt .
10—ASST SLIDE SW!TCNES
SPST, SPDT, DPDT,
25—SYLVANIA HEAT SINKS
For Transistors
20—ASSORTED TV COILS
I.F. VIDEO, sound radio, etc.
I—ELECTROLYTIC COND.
200/300/100/100 MFD—25V ______
I—ELECTROLYTIC COND
1060 MFD—400V
3 ELECTROLYTIC COND
20/20 MFD-450V .
5—9 VOLT MOTORS
Excellent for hobbyist .
1—6"x9" Heavy Duty 10 oz. Speaker
Ceramic Type . Ohm
10—ASST DIODE CRYSTALS
1IN34, 1N48, IN60, 1N64, etc. _____
6—Top Brand Silicon RECT.
1 amp., 1000 PIV —
5—PNP TRANSISTOR
general purpose, TO-5 case _______
5—NPN TRANSISTORS
general purpose, TO-5 case
25--ASSORTED TRANSISTORS 100
big factory scoop—sold as-is ______
TV TWIN LEAD-IN 100
300 ohm 500'—$7 100°'—$1.50, 50’
10—MINI ELECTROLYTIC Cond 700
For Transistor & miniature work
UHF or VHF Matching Trans. 100
100

U
U

100
100
100
100‘
100
100
100
100
100
100
100

U
(]

U
U

U
U

(I
U

Simple Fool-proof instaliation
4—ELECTROLYTIC COND
75/30mfd—150V
8 ELEMENT Color Outdoor
ANTENNA Big shot Jr. List $11.95
4—Polarized CHEATER CORD

100

Grey

70° COLOR TUBE 395
BRIGHTNER D
90° COLOR TUBE 495
BRIGHTNER

0

2—Colorburst Quartz-Crystal

For most color TV sets 3579.545 KC
5 ASST GLOBAR VARISTOR
Popular replacements for

most COLOR TV

189
100

0

Scnentmc light packing for safe delivery at minimum cost
. Send check or money order, add extra for shipping. Lists of mew offers will be returned in your order.

Circle 79 on reader
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250—ASST SOLDEHING LUGS
bes'. types and 8
50—ASST WOOD SCREWS
finest selection
250—Asst Self Tapping
#6, #8, ete.
IOO—ASST 6/32 SCREWS
and 100—6/32 HEX NUTS ____
100—ASST 8/32 SCREWS
and 100—8/32 HEX NUTS .
100—ASST 2/56 SCREWS
and 100—2/56 HEX NUTS
100—ASST 4/40 SCREWS
and 100—4/40 HEX NUTS __
100—ASST 5/40 SCREWS
and 100-—5/40 HEX NUTS ____
500—ASSORTED RIVETS
most useful selected slzes ...
300 ASSORTED WASHERS
most useful selected sizes
100—ASST RUBBER BUMPERS
for cabinet bottoms—other uses
100—Asst RUBBER GROMMETS

best sizes —
100
00

100
100

SCREWS 100

3—ELECTROLYTIC COND _
100 mfd.—100V. 50 mfd.—75V __
32'—TEST PROD WIRE
DELUXE QUALITY red & black
DELMONICO NIVICO COLOR 1095
FLYBACK Part #A20411-B ..

15—Mini 456KC IF Transformers 100
PC %*x%"—good value
4 — TV ALIGNMENT TOOLS {00

most useful assortment #1
4 — TV ALIGNMENT TOOLS 149
For Color TV #2

6 — TV COLOR ALIGNMENT
TOOLS Most popular type
8-TRACK TAPE Playback Deck 2750
Compact design fits anywhere
ELECTROLYTIC CONDENSERS 100
200/200 mfd.—200V
2—ELECTROLYTIC COND

1500 mfd.—35V

|1—5* SPEAKER

with output transformer _______
12 UNIVERSAL SPEAKER

79

139
5"
299

Top Quality . . . Large Magnet __
10 PHILCO SPEAKER
Top Quality . . . Large Magnet

8" UNIVERSAL SPEAKER—
Large Magnet—Special Buy
4 UNIVERSAL TWEETER 29
1 oz. Magnet —

5--10K—2 WATT BIAS POTS 100
Used in solid stat,e“nppllcauon

295
100
100
100
100
100
100

2%2''x4' SPEAKE 69:
Special Buy 10 for $5 EA.
4%x6~ ‘QUAM‘* 16 OHM SPK.
Large magnet . . . Special BUY 179
(10 for $15.00) . ..
RONETTE Steren Cartridge 200
latest dual sapphire flipover type
Stereo Headphones Hi-Fi Quality 595
. Complete with Stereo plug
10—STANDARD TRANSISTORS 100
NPN & PNP 2N404, 2N414, ete.
UTAH 8*—HEAVY DUTY 10 0Z. 450
SPEAKER Ceramic Type—8 Ohm
VARCO Stereo Cartridge-CN-72
le.h mounting bracket, flipover
ELEcTROLYTIc CONDENSER
300 mfd.—200V
15—DIPPED MYLAR CAP.
.01—600V
15—DIPPED MYLAR CAP.
033—e00V.
15—DIPPEQ MYLAR CAP.
.0033—1000V .
15—DIPPED MYLAR CAP.
.047—400V
15—Molded Tubular Capacitors
.068—400V

15—DIPPED MYLEH Ctmdensors 00
.0039 400V . .
TACHOMETER 24"’ Sq. Panel

Meter 1-VDC, full scnle 33 Ohm 200
coll resistance 0-6000 R.

I—CASSETTE type dyntmle Mike 999

with universal plugs—200 Ohms
10—SETS PHONO PLUGS &
PIN JACKS RCA type __ —
8—MINI PILOT BULBS With
8’ Leads—6.3V 30MA (5000 Hrs)
8—MINI PILOT BULBS With 12%
Leads—6.3V, 150MA (5000 Hrs.)

100
100
100

service card

1Istorv . com

"MARKET SCOOP (.0.UMN

ZENITH Color Demodulat ¢ Chip
Part #221-39

{Sprague Eqv. TV

CO-AX CABLE HGESU biaek)
250'—$10, 100'—$4.50, 50
1C4 and IC3 Integrated C: reuit
Used in Scott—Fisher ete.
I15—ASSORTED IC’'S

For Experimenters ..

Silicon NPN HV TRANSIITOR
RCA—SK-3021—Hep-Z i
RCA—SK-3026—Hep-2'1
Transistor Specials—Yeur
SK3006, 3K3018, SK30: 0
SK3122, SK3124 .
Transistor Specials—Ycur
SK3009, 8K3024, SK3G10
Outdoor/Indoor MIN] SPIAKER
4"—1 Oz. Magnet—S8 Ofmsz —
Audio level control
CONVERGENCE REC"
For COLOR TV 4 Cell—
Used in RCA—Philco—"ex [th, etc.
TV DAMPER DIODE iiole—

U
L

0

Choice

Cholce

O

3 95
269
100
100
169

Replace RCA part #12081: $2.29
Dual — RCA part #1359% ..$4.95
TOSHIBA Cassette Ste-oa Deck

Model KT-403DC Record 95

Play Back ..
TELMATIC Tuner-Mats 1 T-730
Portable *’Substi-Tuner''—
Instant Tuner Check _ —
TELEMATIC Test Jig M- dol—
EJ-190—Master Rigs—

Combo Rigs—Econo Rigs ____

3 SPEAKER—7 WAY ‘iE .ECTOR
SWITCH Wall Mount

STEREO MICROPHOHE}

FL 1979/01 Made in Hilis:d SET
25' Shielded MIKE Cn8/.E
Grey 25/1
50—ASSORTED FUSES
Popular asstd. ampere rith s
50—RADIO & TV SOCKI TS
all type 7 pin, 8 pin, 9 Hir ete. .
1—5“x7" UNIVERSAL 8'K.
(10-20-40 OHM Imped )
25'—MICROPHONE CAELE
Deluxe. 2 conductor 3kiclled
COLOR POWER TRAMS
~—Good for most sets 2611
List Price—$36.75 .
TUBE & CONTINUITY :KR.
Model FT425

U
U
U

0

495

69

198

{Tests fuses, heaters, Lum =, Ete.)
KLEPS “CLEVER” T/:8" PRODS
*“Third-hand’’ test proés, reach into
out of way places - Insulst.d - cannot
slip - accommodates ‘ar- wire or

banana Plug—no solderins .
PRUF 10— 89e
Versutile Test Probe
KLEPS

0

Boathook CIamn 4% Lag

Boathook C|nmn 7 (mg
KLEPS 3

KLEPS 40 FLEXIB/.E PC

Board Terminals 6'4° ling __
D KLEPS I-ECONOMiY

Kleps for Light Woert

o 1%

KLEPS 20— 149

9

1lax|bls-l'orkad Tongre * ¥ long 1
259
9

KANDU—Printed Circuiv Kit
Trace & Etch your ow1 s reuits—
easy to use instructions . ____._
4-50' HANKS Hook-Un Y'ire
assorted colors E——
100'—SPOOL SPEAK IR WIRE
2 cond minl zip, clear, 1 uses
10—ASST RADIO & TV TUBES
Every Tube a good nutiber
5—Audio Output TRA4S OHM
Sub-min for Trans Rali .
5—1.F. Coil TRANSFO"‘NEHS
456-ke for Transistor tasios
6 UNIVERSAL SPE+#KIR

Top quality Special buj -EA.
ALL AMERICAN TUBE KIT
(12AV6-12BE6S-12BA8- 35" ¥4-50C5)
VU I’ PANEL METER

0-20 db Scale .
2—ELECTROLYTIC COM D

40 mfd—500V, 40 mfd-—¢ OV ____

O

0

795
=
100
100
129
295

100

Minimum Order $5.00
Please specify refund ‘on shipping overpayment desired: [] CHECK [ POSTAGE STAMPS [ MERCHANDISE (our choice) with advantage tv customer
BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N.Y. 10024

212-874 5600
TELEPHONE
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MINI-BAR

color generator

- ."_—'

BG']“ battery-operated, fits in shirt pocket!
No AC plug in . .. automatic on & off with LED indica-
tor . . . fast, easy hook-up with coaxial cable.. . . all
essential patterns ... ® Low power consumption for ex-
tended battery life (Uses inexpensive 9 volt bat-
teries) ® Shuts off when not in use ® Enclosed RF
cable compartment e Size: 5 1/2” x 3" x 1 1/8”. Only
12 ounces e TV station type sync signals ¢ CMOS LS|
IC for all counting functions . . . no internal adjust-
ments ® RF output on Ch. 4 or 5.

BG-10 (less battery)
CC-1CarryingPouch . . ... ... .. ... ........ $ 2.95

L

See your distributor or write

LECTROTECH,INC.

5810 N. Western Ave., ol Available in Canada
Chicago, lilinois 60659 ‘. vaom —
(312) 769‘6262 r Inucpenov ectronics
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the smallest
digital multimeter

Ko Y€ vac @
/ OFF /
10K
MODEL LN-4 IX 190 10

L——‘_.—'__:":_?"J:

Full four digits.

19"H X 2.7°"W X 4.0'D
15 ranges & 3 functions — standard.
100 microvolt resolution.
Automatic zeroing. Automatic polarity.
MOS/LSI construction.
Call Tom Cox collect at 714-755-1136 (TWX 910-322-1132)
for more details or delivery

NON-LINEAR SYSTEMS, INC.
Originator of the digital voltmeter
P.O. Box N, Del Mar, California 92014
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BUILD—with 1 IC
3-way

function
generator

Build this precision instrument for less than
$11. Add your own case and power supply
and you've got a quality compact generator

By ROBERT COLMAN

A LARGE NUMBER OF Radio-Electronics READERS OWN
elaborate and costly high-quality, high-fidelity sound systems.
To check the performance of sound systems of this type
requires the use of sophisticated high-performance signal
generators. Unfortunately, such instruments are usually
very costly and would not be used often cnough to justify
their purchase.

But there is an alternative. It is a 14-pin monolithic inte-
grated circuit which can deliver sine, square, triangle and
pulse waveforms that are highly accurate. This new [C is
the Intersil 8038. It operates over a frequency range from
.001 Hzto 1 MHz and is highly stable over a wide range
of temperature and supply voltages. By using additional
external voltages, it is even possible to use the 1C as a sweep
generator and add FM modulation. The device uses the
latest technology, including thin-film resistors and Schottky-
barrier layer diodes.

Although the more complex functions of the 8038 are
certain to interest some readers, we were primarily inter-
ested in the design of a basic audio signal generator that
would deliver signals from 20 Hz to 20 kHz using only a
single tuning- control. The output signals produced by the
generator are square, triangle and sine waves.

How the circuit works

A block diagram of the 8038 IC function generator is
shown in Figure 1. The external timing capacitor C! is
alternately charged and discharged by two current sources.

CURRENT
SOURCE 1

CONVERTER FIG. 1 — BLOCK dia-

gram of waveform
BUFFER generator. All ele-
3 ments, except for C1,

are in the IC.
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CALLOUTS IN PHOTO of completed generator show where lo
mount parts on the circuit board.

Current source 1 is on at all times while current source 2 is
switched on and off by a flip-flop.

Assuming that, initially, the flip-flop turns off current
source 2, the capacitor is charged by current source 1 with
acurrent I. As a result, the voltage across the capacitor rises
linearily with time. When the voltage across the capacitor
reaches the threshold voitage of comparator 1 (which is
set at 25 of the supply voltage), the flip-flop changes state
and turns on current source 2 which carries a current of 2I.
The capacitor is discharged with a net current I and the
voltage across it drops linearily with time. As the capacitor
discharges toward a negative peak, it eventually reaches the
threshold voltage of comparator 2 (set at V4 of the supply
voltage). When this occurs, the comparator output resets
the flip-flop to its original state and current source 2 is
turned off. At this point, the cycle is repeated.

The triangular waveform, which is developed across the
timing capacitor, is fed internally to a buffer amplifier and
is available for external use at the output pin 3. In addition,
the triangle waveform is fed to a sine converter, which
consists of a non-linear network, for conversion to a sinu-
soidal waveform. According to Intersil, the typical total
harmonic distortion of the sine wave output is less than 1%.
With careful adjustment, distortion levels as low as 0.5%
are possible.

The square wave output is taken from the flip-flop and
fed to another buffer amplifier, the collector of which is
connected to output pin 9. In this manner, the supply volt-
age for the square wave output is independent of the rest of
the circuitry and a separate 5 V supply may be used to pro-
vide TTL compatibility.

ECALECTRIL@

ATTENTION

HOBBYISTS!

BUILD THIS
DIGITAL

COUNTER/ L.E.D.

DISPLAY /\
KIT.

WR

Everything needed to bunld a complete decade
counter (0-9) including a printed circuit board.
Operates from a 5 Volt D.C. supply. Can be
used in hundreds of applications.

% =

See your nearby CALECTRO
distributor for all the most
popular digital displays and
integrated circuits. Also, get
your copy of the new
CALECTRO DIGITAL
PROJECTS HANDBOOK!
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CURRENT SOURCES

Suc

A

FOUR CHANNEL DIGITAL
HANDHELD MEMORY SCOPE

MS-416 is a valuable tool for circuit analysis:
TV. - stereo receivers - electronic caicula-
tors - digital clocks - digital auto electronics
and more.  The MITS MS416- digital pocket
scope is a four-channel, digital logic
oriented, handheld scope with full mem-
ory capability. e The clock time-base
is from .5 sec. to 200 m sec. o The !
scope may be operated in two modes, selected SIZE: 5% X% x 1% =

by another switch. Besides the normal mode, there is a store mode which 30K =
enables the scope to remember the information on all four channels within
the lime-base range and dispiay it continuously.

SPECIAL OFFER ' INC. 100

MS-416 regular price $189.50 ml'5® a Q2 10 oc
order now for ....... $161.50 . .,
Prices, specifications and delivery/subject to Mﬂﬂtmnuﬁ

change without notice WARRANTY: 1 year

--_------———----———————————--—---_-------1

COMPAR-
ATOR

10K

o]
0

: UEnclosed is a Check for $ v: =
N
1 or UBankAmericard # ~1 J—Ln
: or [OMaster Charge # u';:
1 Credit Card Expiration Date 3 ]
: Include $5.00 for Postage and Handling : 270
1 Uwms-416 1
: UPlease send information on Entire MITS Line. : a7
1] - 1 27K
! ADDRESS : = =
1 1
i Ty _ i iz A4 BUFFER AMPL
1 sTaTe s zip 5 = - ]
1
=- MITS / 6328 Linn, N.E., Albuquerque, New Mexico 87108 505/265-7553 Teiex # 660401 : i
- - - - - - - - - - - - - - - - - - - - ] -
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FIG. 2—DETAILED CIRCUIT DIAGRAM of the Intersil 8038 IC
waveform generator.
Design

I N S T R U M E N T S I N o N E Since we propose to sweep the frequency of the generator

over a 1000:1 range, let’s take a look at what determines
b ¢ Out-of-Circuit the output frequency. Figure 2 shows the detailed circuit

. E;?‘gf;fzﬁ;_pc‘:?févzsr diagram of the 8038 IC waveform generator. .
Transistor & nacl;i:: Tester The voltage developed across the two external resistors,
R1 and R2, produces two currents to charge and dis-

Signal Generator N . d . s
Signal Tracer ¢ Voltmeter charge the timing capacitor tied to pin 10. Because this is a

Milliammeter linear system, dropping the voltage across the external re-
Battery Tester sistors from 10 volts to 1 volt will also drop the lower out-
Diode Checker put frequency by a factor of 10. This will increase the out-

i ut frequency range by 10:1. Lowering the voltage still
Transistor Analyzer o212 | P lconcney range oy g g

d & Tested—$26.95 further from 1 volt to 100 mV wil! also increase the output
A Factory Wire ested—$26. X ]
3 Easy-to-Assemble Kit— $17.95 frequency range by another 10:1. By causing the voltage

YOU DON'T NEED A BENCH FULL OF EQUIPMENT TO TEST TRANSISTOR RADIOS! Ajl the | aCTOss the external resistors to change. say from 10 V to 10
facillties you n(te:d to checkdthe thransils,tors _themsiglvse'; ;ngp:egh:dra_dltgstgg octgerp:I;- mV, we can vary the output frequency at least 1000:1.
cuits in which they are used — have been ingeniou ineered in mpact, . K
6-inch nigh case of the Model 212. It's the trasistor radio troubleshooter with all the Transistors Q2 and Q3 supply the charging current to the
features found only in more expensive units. Find defective transistors and circuit g e g g
troubles speedily with a single, streamlined instrument instead of an elaborate external CaPaCItor. This current is determlned by the
hook-up. [ ———— {| value of resistors Rl and R2, as well as the bias current of
Features: I EMC, 625 Broadway, New York 12, N.Y. |
Checks all transistor types — high or low D1
power. Checks DC current gain (beta) to | Send me FREE catalog of the complets { €2 = oury ¥ biooe
200 in 3 ranges. Checks leakage. Uni- | value-packed EMC line, and name of | T CYCLE ps$ix
versal test socke; accepts difkferent {:ase I local distributor- A
configurations. Identifies unknown tran. b 5 /7
sistmgs as NPN or PNP. | NAME RE-11 | o EI o S 33K
Dynamic test for all transistors as signal |
amplifiers (oscillater check), in or out of | ADDRESS. > At 16
circt;_it. Dev(telopss teslt signal fltlar AF, {F, | 1 3 e 9 SQUARE MJ1-
or RF circuits. Signal traces all circuits. __Z0NE STATE > =
Checks condition of diodes. Measures | ik A oS go3s 3 TR"N’_G\LJE ‘M’L‘ s
battery or other transistor-circuit power. '-———————=——=————"= 3 —o° SINE — DISTORTION
FREQUENC
supply voltages on 12.volt scale. No ex- W% 10 5 112t ‘E Rg | ARJUST
<

+V

o "Vee

«

N

ternal power source needed. Measures
circuit drain or otherdDC tt;'urtrhents totso 2 :
milliamperes. Supplied wi ree exter- u

nal leads for in-circuit testing and a ELECTRONIC MEASUREMENTS CORP. GND/~V e

pair of test leads for measuring voltage LRI HULALATLIASRINIE FIG. 3—SCHEMATIC OF THE GENERATOR. Circuit is built around

and current, Comes complete with >
instruction manual and transistor listing. the Intersil 8038 waveform generator IC.

2
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SINE-CONVERTER

PARTS LIST

R1, R2—3,600 ohms, VaW, 10%
R3—pot, 10,000 ohms, linear taper
R4—20,000 ohms, %W, 10%
R5—1,000 ohms, trimmer resistor
R6—8,200,000 ohms, Va W, 10%
R7—3,300 ohms, VaW, 10%
R8, R9—100,000 ohms, trimmer resistor
C1—.0039-xF Mylar
C2—.1-uF 25Vdc disc
D1—1N914A silicon diode
ICl—Intersil 8038CC waveform generator
Power source, case, PC board, wire,
solder, hardware.
The following parts are available from
Photolume Corporation
118 East 28th Street
New York, N.Y. 10016
Parts Kit, NOT including case and power
supply $10.95 incl, postage and
insurance.
Circuit board—$2.50.

3

FiG.4—FULL-SIZE FOIL PATTERN of the circuit

board for the generator.

Put Professional Knowledge ari¢l a

COLLEGE DEGRI:E

in your Electronics Career throuish

HOME

Earn Your

DEGREE ~—

by correspondence, while continuing your pres-
ent job. No commuting to class. Study at your
own pace. Learn from complete and explicit
lesson materials, with additional assistance from
our home study instructors. Advance as fzst as
you wish, but take all the time you need to niaster
each topic. Profit from, and enjoy, the advaritages
of independent study.

The Grantham correspondence degree program
in electronics is comprehensive. It begin: with
basics, written in very simple language. and
continues through the B.S.E.E. degre= level.
Throughout the entire program, heavy ¢rapha-
sisis placed on clear explanations written io great
detail, progressing from the simple to the com-
plex, in easy steps.

Our free bulletin gives complete details on the

curriculum, the degrees awarded, the rejuire-
ments for each degree, and how to enroll.

GRANTHAM SCHOOL OF ENGINEEFRING
2000 Stoner Ave., Los Angeles CA 90025

® Telephone (213) 477-1901 @

Worldwide Career Training thru Home Stiidy
Mail the coupon below for free bulletin.
Grantham School of Engineering RE 11-74
2000 Stoner Ave., Los Angeles, CA 90025
I have been in electronics for years. P eiise

mail me your free bulletin which gives details con-
cerning your electronics degree programs.

Name Age

Address
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We Will Send You The
Next 7 Issues FREE!
You'll Find The Best
Of the Name Brands
Plus Exclusive

Oison Products at
Low, Low Prices!

Olson Electronics Dept.Lz

Name

Street
City

State

260 S. Forge St., Akron, Ohio 44327

For
faster
1|l service

USE
|
CODE

on
all

|
|
|
I
i mail
;

New
goodies

add
measure
power to

Fluke
SO0O0A

]
(@)

Z Best selling 3*% digit DMM
8 even better with new options
6 and accessories

w

-

o

(@]

n  For data out today,

< dial our toli-free hotline,

T 800-426-0361

104

New ac/dc high current
option lets you measure 10 A.
continuously or up to 20 A.
momentarily. New low 2 and
20 2 scales give 0.001
resolution. Low cost RF probe
offers new capability.

Other options include
rechargeable battery pack,
digital printer output, deluxe
test leads, 40 kV high voltage
probe, 600 A. ac current probe,
carrying cases, dust cover
and rack mount.

Basic “best buy” $299 DMM
feature dc accuracy of 0.1%.
Measure ac/dc volits from
100 zv to 1200 v, current from
100 nanoamperes to 2 A. and
resistance from 100 milliohms
to 20 megohms. Guaranteed
20,000 hour MTBF.

[FLUKE]

John Fluke Mfg. Co., Inc., P.O.
Box 7428, Seattle, WA 98133
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transistor Q1. Due to the V.. mismatch between transistors
Ql and Q2 (also QI and Q3) and because of the circuit
geometries and current levels involved, the voltage across
the external resistors Rl and R2, with pin 8 connected
directly to +V.., will be 100 mV or more, with a 100:1
sweep ratio. To obtain the smaller voltages necessary for
the required 1000:1 frequency range, the voltage at pin 8
must be raised above +V... The required voltage difference
need only be a few hundred millivolts, which we can get
without a separate power supply by simply adding a series
diode from pin 6 to the external resistors R1 and R2 (see
Fig. 3). This raises the applied voltage to pin 8 by one
diode drop above +V,..

The charging current carried by transistors Q2 and Q3
is determined by the impedance between pins 4 and 5, as
well as the bias currents. Any small offset or differential
voltage will cause an imbalance in the charge and discharge
currents and a marked change in the duty cycle. While a
single external resistor is fine for simple circuits, for our
more demanding performance requirement, we use the
separate external resistors Rl and R2. By using separate
resistors, we can vary the ratio of the charge-to-discharge
rate of the external capacitor. In this manner, the duty
cycle of the square wave output signal is variable from 2%
to 98% and the triangle output waveform can be adjusted
for either a positive or negative going sawtooth or ramp.

To further lower the output distortion, the voltages ap-
plied to pins 1 and 12 are adjusted using two trim resistors
(see Fig. 3). In addition, we can compensate for the re-
maining duty-cycle error by connecting a high value of
resistance from pin 5 to — V.. which bleeds a small amount
of current away from pin 5 and tends to bring the duty
cycle back to 50%. With these basic adjustments, we have
a reasonable compromise between low distortion and wide
frequency range.

The schematic diagram of the actual generator circuit
is shown in Fig. 3. The oscillator frequency of the 8038 IC
is set by the value of timing capacitor C1 (.0039 «F) and
the voltage applied to pin 8.

Construction

Construction of the actual audio function generator is
easy. Only a few components are required in addition to
the 1C and power supply. Printed circuit construction is
recommended and a foil pattern (Fig. 4) is supplied for
the reader who wants to make his own. An etched and
drilled circuit board is available (see parts list) for those
who prefer to purchase one. While component tolerances
are not critical, the use of a good quality Mylar film
capacitor for C1 is-recommended for stability of the output
frequencies.

All the parts of the generator, with the exception of the
FREQUENCY ADJUST potentiometer, are mounted on the
circuit board. Parts layout is shown in the head photo.

Install and solder all resistors, capacitors and trimmer
resistors on the PC board first. Solder the jumper in place
on the foil side of the board. Next, install and solder diode.
D1, being sure to observe the polarity.

Now install ICl on the board. We recommend the use
of an IC socket to prevent possible damage to the IC dur-
ing soldering and to provide for easy replacement in case
it malfunctions. The parts kit which is available (see parts
list) includes an IC socket which consists of two MOLEX
connectors and two plastic insulating jackets. Install the
MOLEX connectors into the plastic jackets and solder the
units to the PC board, being careful not to melt the plastic
jackets with the heat from the soldering iron. After solder-
ing, carefully break off the metal tab on each connector
and install the IC.

The entire generator board with power supply or bat-
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Vggt (ON

CIRCUIT
= Y BOAQT
+

2500 | soomw o AT LEAST

470uF 25V
- W K Zenen Ou A I.W||7—o

VAC
A = S = [+],.9Y],-

{4) IN4OOI OR SIMILAR [y L
15V EXTERNAL GROUND  Vee™ (ON
WHICH ALSO IS CIRCUIT
SIGNAL GROUND. BOARD)

TYPICAL +15 DUAL OUTPUT POWER SUPPLY TWO BATTERY +9V SUPPLY

a b.

FIG. 5—POWER SUPPLY CIRCUITS. a—A Zener regulated supply.
b-—How batteries can be used.

teries and FREQUENCY ADJUST pot will fit into a case of the
type readily available to readers. It will be necessary to ob-
tain either output jacks or a terminal strip for the outputs.

Install the FREQUENCY ADJUST pot and output jacks on
the case and solder lcads to the appropriate points on the
PC board. Install the PC board in the case, along with a
source of power and a switch for turning it off and on.

Any simple power supply having reasonable regulation
may be used. But be sure you do not exceed the manu-
facturer's recommended rating of =15 Vdc or +30 Vdc
of the 8038 IC. The circuit of a Zener regulated supply
is shown in Fig. 5-a. Batteries can also be used, but they
should be connected as shown in Fig. 5-b. Two 9-volt
battcries should supply ample power, but keep in mind
that the unit draws about 15 mA when selecting the
batterics.

7 — 100Hz SINE-WAVE

FIG.
output.

FIG. 6 —
waveform.

DISTORTED output

FIG. 9 — 20-KHz SQUARE wave
output signal.

FIG. 8 — 20-KHz triangle wave
output.

Adjustment

When assembly is completed and you are ready to put
the function generator into operation, apply dc power
to the unit.

To adjust for minimum distortion, connect your scope
probe to the triangle waveform output and observe the
symmetry of the waveform while adjusting the duty cycle
trimmer RS. Adjust the sine-wave next by observing the
waveform and alternately adjusting trimmer potentio-
meters R8 and R9 for minimum distortion. Figure 6 shows
the distorted sine-wave when the trimmer pot is not ad-
justed correctly. If you have a distortion meter, you may
use it as a final check on the setting of the sine-wave
trimmers and adjusting them for minimum distortion.
Check the square-wave output and readjust trimmer RS
if necessary for a 50% duty cycle. This completes the
adjustments of the generator. The actual output wave-
forms are shown in Fig. 7, 8 and 9. R-E

@ ilﬂlda has ope of

the
TUmost Complete lines of

in therorg(.).(,:KETsl

L 4

neida ONEIDA ELECTRONIC MFG_“‘

Meadville, Pa, 16335
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WINEGARD AMPLIFIED
PRODUCTS PROVEN IN OVE!
1,000,000 INSTALLATIONS.

CASE IN POINT:
WINEGARD
PREAMPLIFIERS.

For quality and
dependability in antenna L4
preamplifiers, look to

work with any TV
antenna

Winegard. You know they're  ® 75 or 300 ohm output
good. Because our ® solid-state, printed
preamplifiers deliver the best circuit cartridge
reception and the best ® unique lightning
reliability in the industry protection circuit
today. ® switch selectable
Winegard preamplifiers FM trap
come in 12 different broad- ® pre-amp and downleac

connections 100%
protected from weathe
and industrial deposit
power supply invluded
in all models

band models and a complete
range of single channel

models. With Winegard
preamplifiers you get all .
these features:

Best TV products for Best TV reception

“V WINEGARD

TELEVISION SYSTEMS
Winegard Company & 3000 Kirkwood Street  Buriington lowa 526C 1
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ELECTRONIC
TECHNICIANS!

Raise your professional standing
and prepare for promotion! Win
your diploma in

ENGINEERING
MATHEMATICS

from the Indiana Home
Study Institute

We are proud to announce two great
new courses in Engineering Mathematics
for the electronic industry.

These unusual cousses are the result of
many years of study and thought by the
President of Indiana Home Study, who
has personally lectured in the classroom
to thousands of men, from all walks of
life, on mathematics, and electrical and
electronic engineering.

You will have to see the lessons to ap-
preciate them!

NOW you can master engineering
mathematics and actually enjoy doing it!

WE ARE THIS SURE: you sign no
contracts—you order your lessons on a
money-back guarantee.

In plain language, if you aren’t satis-
fied you don’t pay, and there are no
strings attached.

Write today for more information and
your outline of courses.

You have nothing to lose, and every-
thing to gain!

The INDIANA
HOME STUDY INSTITUTE

Dept. RE-1174, P.O. Box 1189,
Panama City, Fla. 32401
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TOOL CATALOG

2000 items - 112 packed pages

on ELEC TR,
Anp OtC 45,
e

\] instruments
\/ relay tools

\/ wire strippers  /
+ tool kits /

\/ cases bags
\/ tweezers |

|
/)
7

|/ soldering irons
\/ drivers \
\/ metric tools
\/ optics
\/ wrenches

r—-—_—------1

. SEND FREE CATALOG 674 TO:

I Name

I Company

I Address

City

TEMNSEIN TooLE ALT.CY@
4117 . d41h Stemet, Phocnis, &ivens #1013
A BLISS & LALIGHLIN industry gl
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Zip

COMPUTER TERMINAL
(continued from page 91)

connected to the computer and the
phone is in the top of the terminal,
you can set your audio level. If the
recorder used has an automatic level
control, use it; if not, record at a “0”
dB level (maximum undistorted level).

To play a tape back, the MODE
switch should be in the IN/OUT posi-
tion and the playback level should be
twice as high as to cause the CARRIER
LED to light. Make sure the baud rate
is set for the proper data rate on the
recording. The connection to the CT-
256 stays the same, just change the
connection on the recorder from Mic.
input to LINE out or EXT. SPEAKER.

Assembly

Building a one page CT 256 in-
cludes parts installation and wiring of
2 large double sided circuit boards,
one medium and one small single sided
board. For a multipage unit there is a
third large double sided board contain-
ing up to three additional pages of
memory plus power switching cir-
cuitry. First, parts are installed on all
boards. (Be sure to follow handling in-
structions for MOS chips.) Switches
and connectors are wired to the main
board before its installation. Once the
main board is installed in the chassis,
the power supply board is wired in, the
5 wvolt regulators are installed and
wired, and wiring to the acoustic
coupler board completed (the kit
comes with the acoustic coupler board
assembled, tested, adjusted and in-
installed in top cover of main case).
Next, the switches, connectors and dis-
plays are mounted.

The keyboard assembly should be
completed at this time, including as-
sembly and wiring of keyboard con-
nector and cable.

After a final wirifg check and in-
spection for solder bridges, connect
keyboard to main unit, connect self
scan display to the main board, and
set MODE switch to LocaL. Connect to
a 115 Vac power source and turn
power switch to on. The page 1 LED
should light, and characters should be
entered from the keyboard. If prob-
lems arise, isolate the problems and
analyze them using information from
the text and diagrams. An oscilloscope
is indispensable in trouble shooting this
type of circuitry.

The following items are available
from MITS, Micro-Instrumentation
Telemetry Systems Inc., 6328 Linn,
N.E., Albuquerque, NM 87108.
Complete kit of all parts $495.00
Kit less cabinet & power supply $395.00
Assembled Terminal $695.00

www americantadiohistorv com
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TABLE OF CONTROL CHARACTERS
AND THEIR FUNCTION IN CT256

Control G—Bell signal—used to alert
operator—a %2 second 1-kHz
audible tone.

Control H—Backspace—moves data in
display one position to the
right—does not change data
in memory.

I—Advance space-—moves data
in display one position to the
left—does not change data
in memory.

Control J—Control character for line-
feed. Since it has no mean-
ing in the CT-256 it is de-
coded and entered into
memory as a space.

Control

COLLECTORS!

We've just added the 1927
Radio Encyclopedia

to your growing library~-

S. GERNSBACK'S 1927 RADIO ENCYCLOPEDIA
is your technical book on wireless and early radio.
Deluxe illustrated reprint of the original. 175 pages.
$12.95 hard-cover, $9.95 soft-cover.

VINTAGE RADIO is the fascinating photo refer-
ence for collectors and historians, 1887-1929. 263
pages, over 1,000 photos. $6.95 hard-cover, $4.95
soft-cover.

RADIO COLLECTOR'S GUIDE is the data book
for collectors, 50,000 facts, 1921-1932. 264 pages,
$3.95 soft-cover.

And now while they last-

Most-Often-Needed
1926-1950 Diagrams

The original Supreme Publications books. Schematics of
over 3,000 radio models from 1926 thru 1950. Restore
those old sets, or use your books for valuable historical
information

= 1926-1938 volume, 600 models, $7.00

= 1941 42 46_48_49, 50, $4.00 each,

= Al seven volumes, special price $28.00.

Quantities of original books are limited. Order now and
avoid a wait for reprints_

SEND TODAY to Vintage Radio, Dep't R,
Box 2045, Palos Verdes Peninsula, CA., 90274.
Postage Paid. California residenis add 6% tax.

STREET
City sST._____zip

COLLECTORS!

Y
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Control K—Home—homes memory ad-

ARG * ELIMINATES BREAKER PG
Control L—Home and clear—homes Periect Timing and Dwell never chang

memory address and clears

The Ultimate in Ignition sm'e“

GOOD TOOLS!

20 - 70 Power i 4 Y Eliminates Tune-ups.
1 ; ever wears out or needs any Mainten ince.
Microscope Control M—Control character for car- _ y
=V riage return—has no mean-
Pocket-size 20 to 70 po'wer 'scope gives 'you ing for the CT256. It is de-
a close-up view of circuitry, components, tiny R
metal or plastic parts, the surfaces of mirrors, coded and entered into
metals, glass . . . wherever you are in the field, memory as a space.
in the lab, at the work bench, in the home. Control N—Control character for cur-
Comes with tripod legs, pen light, Zipper case. X
— sor up—has no meaning for
TS the CT256 and is decoded )
. and entered into memory as '
Magna-Lite® i Y The Most Advanced
; a space. o )
lluminated Control O—Address function—sets up OPLO'ELECTNC SYSTEM
o : B : @ The Allison Breakerless System eliminates the Poi-1s
Magmfler receive circuitry to use the and Condenser, replacing them with an Opto-Elect cn
MAGNA-LITE, with new high power lens, lets next two characters to shift Trigger, using a Light-Emitting Diode and Phototransi =or
you focus on fine detail regarttllzssl_ofmliggting data address to a selected Also completely eliminates wiper-arm *‘friction’ waar
conditions. Its battery operated lig eam i m = The only “TRUE'" Electronic Ignition . that you tan ~stall
bathes magnified area with just the right amount i af‘d position. (See ex for undzr $100. Gives 40-times more Tnmin{; ACturiry
of light for perfect viewing. Weighs just 11{; planation of address func- than ANY system using mechanical Breaker-Poirit¢
ounces; fits the hand like a glove. Comes Wi tion.) Unlimited RPM.  Smoother running .(No timing tuc' ation
Em.afglf E“.'ih.t_tinﬂas;_ A R ) as with Magnetic units). Unaffected by Temperas ure
Moisture, or Vibration! Al Solid-State Compone: ts
Vacuum SPECIAI PRICE SW'TC?IEI;I’:\IJIDOgSJSERCTORS Easier Starting under any condition! Increased Hrs :Dower.
c| BI ””g MONT” 0~ly, Sparkplugs last longer. Pertect timing inCreases )it =
eaner/Blower L CT256 KEYBOARD Efficiency and Gas Mileage up to 30%!
i i ® Qui Easy Installation!
Extremely powerful vacuum, strong enough to Speclal Key Functions (TOP Row of * Quick and p 4 li b(')l'l"
suck fumes and d;.lst' out of the air in enclosed Black Keys) Tested and Proven reliability.
spaces, get rid of it down the drain or out a « R | -
window. A blower too — dry electronic assem- [ ] Sh“.t. left—Moves data left one Only 549?5 ® SATISFACTION GUARAN EED!
blisls'w;‘vhere pot %Iue is usedd, or pinpoint a blasti position (advance). @ Complete. ® 1-YEAR FACTORY WAR/INTY.
ith flexible hose, wands, and assortment © H e—| i- ) . A !
nozzles, in neat and sturdy attache case. [ ] :gnm Returns data to 0, 0 posi (State Make, Year, Engine Size). (Calif. Res. ad Tax).
S 0 “c-p L FLQ)
[=] Shift right—Moves data right one e cowﬂ.‘?mv,glégn ﬁ:‘ JNIT TO BREARESERES!
LA -UNIT'* ONLY $34.95
Ack for PRGE Too' Gatdlag position (backspace). Y Send Postcard for FREE BROCHURE T
ELECTRONIC TOOLS DIVISION [A] Address—Three keystrokes are L (U L -l
C. H. MITCHELL CO. necessary to select an address ALLISON AUTOMOTIVE CC.
14614 Raymer St. / Van Nuys, CA 91405 (an exact position on a page). Op- P.0. Box 881-L, TEMPLE CITY, CAL. 91730
Circle 90 on reader service card erator goes to desired position on Circle 91 on reader service card

the pagehby pre.sfsingk [Af], then
resses the specifi li
COMPONENT ot e pessee ne | CHOOSE FROM OVER 8500
third ke hich lects dat i-
LEAD e g UNUSUAL BARGAINS:
\ are not entered until address se- A s +ELECTRONMICS
& cét:ence cr;las been compl:—:;ted. ey = ] « SCIENCE
ear—Clears '
BENDER S T ¢ + OPTICS

[T] Transmit—Automatically transmits i

character in cursor position to FRE' ﬂE
1

® Eliminates trial and error lead bending.

® Fast, exact, thumbwheel adjusted spacing computer and is used to transmit
between bends. information line by line from the
® “Breezes” through special units and terminal memory to the computer. (@] g '
short production runs. Since the terminal memory does @ a
o Increases production 50%. Pays for it- 1K S carriage returns {end of -
self within a week. _“ne)’ the . @ symbol (shift [P]) @ Brand new 1975 editi¢n
is placed in memory at the end of —164 pages. Hundrecls
Ask for MODEL N-300 for !4 watt and each line. The “@" symbol stops of unique new items! Hard-to-g;=t
larger components; MODEL N-400 for transmission and the operator can surplug bargains Ingénious sl
micro-components. manually press “return’” to indi- :

tific tools. 1000’s of components:
lenses, prisms, wedges, mirtors,
mounts, all types of accessories.
100’s of instruments, lasers, con -
parators, magnifiers, telescopes,
projectors, microscopes, binuci.-
lars, photo-attachments, blackiig!t
equipment and the world's lanje:t
selection of unique lighting equi|-

cate end of line.
Other Special-Function Keys
Rept Repeat—Causes a character to
be entered repeatedly. Press
character key and Rept. key.
Rub Deletes previous character.
ﬁ\ Out When working with computer.
\ Shift Allows entry of upper-case
\"\ characters indicated on keytops.

= H NIE
/ / Press shift, then upper-case vafirt];. ;ﬂlg;g‘;gaﬁg_{'f reat/pgiice
‘ i character desired.
Ctrl Control—Allows entry of special z
X . control signals to computer, o
Immediate delivery from. .. i.e., Ctrl and G is bell signal. ﬁ
HARWIL COMPANY INDICATORS on FRONT of CT256. <
903 Colorado Avenue, Santa Monica P1-P4 Indicates page displayed. & ; m
California 90401 phone: 213 / 394-4710 J/ | Carrier Indicates when 2-kHz tone is @ comuno sciENTIFN: zo. | 2
. . received from computer via telephone § 300 EDSCORAP BUILDING | ©
Circle 92 on reader service card or tape recording. R-E = -A:ZLZ‘:’LO(;\‘N:E:O';?:;EJX ;’8“ Po? N
Circle 93 on reader service card 107
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SPECTACULAR
SthANNIVERSARY
SALE!

Incredible Savings
Free Foothall

TEST EQUIPMENT

Compare these
typical savings
on RCA

65 :‘ﬁ

Mode! WT-333A

Picture Tube Tester/Rejuvenator
List $199.00

Our Price $162.50

Model WV 38C
Senior VoltOhmyst
List $109.00

Our Price $88.50

Digital Meters

B&K 281 List $169.95
B&K 282 List 199.95
Leader LDM 850 List 359.95

Our Price $144.50
Our Price 169.97
Our Price 305.96

Full Line of All Popular Brand Test
Equipment Drastically Reduced

EICO B&K SENCORE
LEADER RCA HICKOK

1000’s of Name Brand Items.
Check These Typical Values.

SERVICE AIDS

Castle Mk V Master Subber = S $144.50
Castle Mk IV A . . ....47.00
Telematic MAP 3500 Transverter . ...37.95
Mura NH 45 2000 ohm VOM . . ....7.95

PARTS
Sarkes Tarzian Tuner . . % oM - b .3 for $15.00
IR-DD04 Dual Diodes o o 20 for  5.00
IR-R170 2.5 AMPS o ....40for 599
IR-Focus Rect 6500 PIV ceo........10for 800
Telematic CR 250 90° Color Booster 18.00
Workman FRTV Universal Color Degaussing Kit .. .. .. 597
Thordarson Yokes

Y94 (Philco equiv)

Y 105 {(Universal equiv.) ..

Y 130 (Zenith equiv.)

TUBES (ICC/Servicemas-tér.f

3A3 . for $10.00
3AT2.... .. 10 ftor 9.80
6BK4 .. ...10 for 19.50
6CG7 ... .. 10 for 7.20
6DW4/6CL3 . 10 for 19.20

for 9.50

Complete inventory of ICC/Servicemaster and Raytheon tubes

FREE 48 pg Discount Catalog

FREE regulation football
with every order of $100 or more
accompanied by this ad

Minimum Order: $50.00
Send Check or Money Order. Add $1.00 for Shipping and Insurance.

FORDHAM

Radio Supply Co,, Inc.
558 Morris Ave.. Bronx. NY 10451 Tel. (212) 585-0330

Circle 94 on reader service card

new books

SIMPLIFIED COMPUTER PROGRAMMING—THE EASY RPG WAY,
by Kelton Carson. TAB Books, Blue Ridge Summit, PA 17214.
240 pp. 8YV2x5Va in. Hardcover $8.95; Softcover $5.95.

A computer, being a very complex system, requires literally
thousands of steps and instructions to perform even a simple oper-
ation. The instructions are provided by a program which may be
compared to a list of instructions for computing the square root, for
example. Rather than actually write out the thousands of intruc-
tions for a computer, the programmer uses a language to have
the computer prepare a program for him. By doing this, all that is
left for the programmer is to write a few instructions in a few
simple forms. The computer then translates the simple people
language of the forms to the complex machine language of the
computer. This book shows how it's done.

RESISTIVE AND REACTIVE CIRCUITS, by Albert Paul Malvino.
McGraw-Hill Book Co., 1221 Avenue of the Americas, New York,
NY 10020. 592 pp. 8Vax7Va in. Hardcover $12.95.

A comprehensive textbook that provides all the information need-
ed to prepare a technician for more advanced electronic courses.
The first part of this book discusses resistive circuits with dc or ac
sources as these are very prominent today because of direct-
coupled circuits. The second part of the book covers reactive cir-
cuits such as transients, ac theory without using trigonometry or
complex numbers. The final section of the book which does require
a knowledge of trigonometry goes into extensive coverage of things
such as phasor analysis, resonance and instantaneous ac analysis.
Definitely a textbook quite valuable to anyone who wants to more
fully understand both resistive and reactive circuitry.

SOLID-STATE IGNITION SYSTEMS, by R.F. Graf and G.J. Whalen.
Howard W. Sams & Co., Inc., 4300 W. 62 St., Indianapolis, IN
46268. 136 pp. 8Yax5'a in. Softcover $4.50 (in Canada $5.40).

Solid-state ignition is a fact of life in the modern car. There are
many types of systems reflecting the various schools of thought
about what constitutes the ideal solid-state ignition system. In this
book, you will find all the known commercially available methods
of solid-state ignition. The authors have conducted careful examin-
ations of original equipment designs as well as add-on systems and
all are presented here in great detail. The first chapter describes
the phenomenon of spark ignition in easy-to-understand terms. Chap-
ter two then relates how the conventional ignition system produces
a spark. Chapter three covers semiconductors and how they are
used in ignition systems. Chapters four and five give complete de-
tails on existing systems. The last chapter provides data for servic-
ing and troubleshooting modern electronics ignition systems.

HANDBOOK OF MODERN SOLID-STATE AMPLIFIERS, by John D.
Lenk. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632. 414 pp.
9V%ax6 in. Hardcover $15.00.

Here is a detailed treatment of both the theory and practice of
modern electronic amplifiers. It is perhaps the most comprehensive
handbook available today on circuit theory and analysis at the
technician level featuring simplified guidelines for practical design,
complete test procedures and practical troubleshooting techniques.
The book describes all types of amplifiers in common use—audio,
rf, direct-coupled, differential, compounds and op-amps. It also
covers both discrete amplifier circuits and selected IC’s. It is well
suited to a board readership—students designers, technicians and
anyone else who would like to have a source of up-to-date infor-
mation on solid-state amplifiers.

TTL COOKBOOK, by Donald E. Lancaster. Howard W. Sams & Co.,
Inc., 4300 W. 62 St., Indianapolis, IN 46268. 335 pp. 8Vax5%a in.
Softcover $8.95 (in Canada $10.75).

In mid-1972, an electronic revolution took place. For the first time,
a person could go out and purchase a logic gate for 5¢ provided
you bought four of them at once in a single 20c package. These
gates were TTL (transistor-transistor-logic), a very versatile, widely
available and fast way of performing logic operations. The TTL
Cookbook is about TTL. It shows you what TTL is and how to use
it. It is written at a time when TTL IC’'s are widely and readily
available. After covering the basics of TTL, who makes it and
where to get data, it goes on to a kind of catalog of TTL devices.
Ten applications and illustrations of TTL IC use start coming up.
There is a complete chapter on logic applications, another on gate
and timer circuits, still another on clock logic and off we go. We
continue through divide-by-N counters, shift registers, noise gen-
erators and rate multipliers. The final chapter, called Getting It All
Together, shows several up-to-the-minute appications of real de-
vices that can be built using TTL logic, R-E

www americanradiohistorv com
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word . .. No minimum.

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or
services). $1.15 per word . . . minimum 10 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 70c per

FIRST WORD AND NAME set in bold caps at no extra charge. Additional bold face at 10¢c
per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 10% discount on 12 consecutive insertions, if paid in advance. Misleading or
objectionable ads not accepted. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (i.e. August isue closes May 26). When normal closing
date falls on Saturday, Sunday or a holiday, issue closes on preceding working day.

PLANS & KITS

BUSINESS OPPORTUNITIES

CONVERT any television to sensitive, big-
screen oscilloscope. Only minor changes
required. No electronic experience neces-
sary. lltustrated plans $2.00. SANDERS, Dept.
A-25, Box 92102, Houston, TX 77010

START small, highly profitable electronic
production in your basement. Investment,
knowledge unnecessary. Free illustrated liter-
ature. BARTA—AK, Box 248, Walnut Creek,
CA 94597

FREE catalog. Most unusual electronic kits
available. Music accessories, surf, wind
synthesizers, wind chimes, many others.
PAIA ELECTRONICS, Box B14359, Oklahoma
City, OK 73114

PLAY ping pong on your TV. Plans $3.50
complete units info 25¢. D. DUNCAN, 20650
Runnymede, Conoga Park, CA 91306

('0EY (@ p1GITAL CROSSHATCH
GIVES PROFFESSIONAL, ACCURATE COLOR T. V.
CONVERGENCE. DIGITAL IC'S COUPLED WITH A
CRYSTAL TIMEBASE OSCILLATOR PROVIDE SYNC

FOR PRECISE HORIZONTAL & VERTICAL LINES
ACCURATE Bx7 DOT OR CROSSHATCH PATTERN AC POWER
213}x6 N WT 240Z FITS IN TOOLKIT.

COMES COMPLETE WITH ALL PARTS CASE
CRYSTAL AND GUIDE TO ASSEMBLY & USE

COMPLETELY
ASBEMBLED

wiT $31.95 $41.95

SHIPPING PREPAID IN USA & CANADA

PHOTOLUME CORP.

1MB E 28 BT. NEW YDRK,NY. 10018

NY STATE ADD
SALES TAX

ELECTRONIC Lock Plans. Advanced cir-
cuits, pick proof, push button, frequency
key, analog key. $2.50 ea., 3/$6.50 DIGI-
LOCK, 7901 SW 64 Ave., #13, South Miami,
FL 33143

ELECTRONIC organ kits, keyboards and
many components, Independent and divider
tone generators, All diode keying. 1.C. cir-
cuitry. Supplement your Artisan Organ, 35¢
for catalog. DEVTRONIX ORGAN PRODUCTS,
g;1p2t§ B, 5872 Amapola Dr., San Jose, CA

EDUCATION & INSTRUCTION

SHORTCUT to success: Highly effective,
profitable short courses (75 courses). Study
at home. Diploma awarded. Our 29th year!
Free literature, CIEE—E Box 20345, Jackson,
MS 39209.

EXAM
F.C.C. MANUAL

PASS FCC EXAMS' Memorize study — Testa
Answers for FCC 1st and 2nd class Radwo. |
1elephone Licenses NOwly revised mullppie
choice Questions and diagrams cover all areas
tested n FCC exams - pius Seil-Study Abihty
Test $9 95 postpad Moneyback guarantee

CIOMMESNS - HI
HEDIL TR NIERIA

ML Y

[oaSih = G4 Cw

EARN i 'S00 WEEKLY
OR MORE — EASY!

Now needed — Vinyl Repair Specialists/Dealers!
Sensational opportunity available! Operate your
own profitable business. Write today!

FREE 6T PRODUCTS. INC.. Dept. RK

SAMPLE & 6156 Mission Gorge Rd.
DETAILS San Disgo. Calif. 92120

LB
LA B ]

TELEPHONE conference caller. Retail $69.95.
Free wholesale details: C & S ELECTRONICS,
16 Filmore Place, Freeport, NY 11520

DWN YOUR DWN PICTURE

TUBE REBUILDING BUSINESS
With Lakestde Industries
re-buitding equipment
you can rebuild any pic-
ture tube!
For complete details
send name, address. zip
code to
LAKESIOE INDUSTRIES
3520 W. Fullerton Ave
Chicago. 1II. 60847
Phone: 312:342-3399

FREE giant below-wholesale catalog featur-
ing national & imported gift items. Unique
opportunity of finding beautiful & exotic
gifts, novelties, toys. Thousand others. Rush
.25¢ for postage. JAAFRI INDUSTRIES, 9807-
RE, Brookshire, Downey, CA 90240

FOR SALE

ASCIl Teleprinters model 33 receive only
$150 to $330. Also 32RO. ATS, 919 Crystal
Spring, Pensacola, FL 32505 (904) 434-1297
“LOW noise resistors—-1aW, 5%, carbon
film from 10-3.3 Meg for 3%2¢ each. Fifty
of one value for $1.25. 10% discount over
$50. 75¢ postage/handling. Free samples
and specifications. COMPONENTS CENTER-
RE, Box 134, New York, NY 10038."”

Announcing Music Associated's new solid
state sub-carrier detector for reception
of ‘“Music Only” and other '‘Hidden"
programs now broadcast on FM. Unit has
m built in AC power supply, excellent mut-
ing and no cross talk. Use with any FM |
radio or tuner. A quality product. Wired |
only (Bakelite case) $79.95. Special mod-
el for cars (batteries included) $79.95. I

a
MUSIC ASSOCIATED
65 GLENWOOD ROAD
UPPER MONTCLAIR, N.J, 07043
[ ] Phone: 201-744-3387

www americanradiohistorv com

DIP SOLDER TAIL SOCKETS
OUAL IN-LINE SOLDER TAIL SOCK
GDLD CONTACTS
8 PIN a4 18PIN 4 28 PIN,
14 PIN 52  22PIN 1.0 36 PIN
16PIN ., .54 24PIN . . 115 40 PIN, 178
Also avaitable - wire wrap sockets - 1/2/3 levels wr. 1 call for
large volumn DISCOUNTS
7400 ¢ .18 | 7453 § .27 | 74157 $1.55 |COMOC" $ .55
7401 .23 | 7454 .40 | 74160 1.65 | CO40 .55
7402 .23 | 7459 .25 | 74161 1.65 | CiC 1.40
7403 .23 | 7460 .25 | 74163 2.50 | COc .60
7404 25| 7470 .45 | 74164 2.50 | Crod .55
7405 .24 | 7472 .41 | 74165 2,50 | cDa .55
7406 .50 7473 .47 74166 1.75 | CO4 1.50
7407 .50 | 7474 .47 | 74170 3.00 | CO 1.40
7408 25| 7475 .90 | 74173 1.75 | COok .55
7409 .25 7476 47 74174 1.85 | CO:E .55
7410 23| 7480 50 | 74175 1.85 | Chx¥k 1.25
74117 30| 7482 175 | 74176 .85 | CDC .60
7413 .89 | 7483 1.156 | 74177 .85 | 7400 .45
7416 .45 | 7485 1.10 | 74180 1.05 | 74i .70
7417 45 7486 47 74181 3.75 | 24 .65
7418 .25 | 7488 4.00 | 74182 1.00 | 74: 2.60
7420 23| 7489 3.00 | 74184 230 .
7421 27| 7490 8o | 74185 2730 | B0 Series
7423 .32 7491 1.15 | 74187 7.00 |80 $ .35
7425 27| 7492 95 | 74190 1.50 | 80"'1- =098 .55
7426 .31 | 7493 .95 | 74191 150 |g: 5.00
7427 .32 | 7494 97 | 74192 150 |gz ‘75
7429 40| 7495 95 | 74193 1.50 | g2 115
7430 .33 | 7496 .95 | 74194 150 |g8 1.35
7432 .26 | 74100 1.50 | 74195 1.05 . I
7437 45 | 74107 .47 | 74196 1.25
7438 50 | 74121 .55 | 74197 1.05 | EOX Series
7439 50 | 74122 .47 | 74198 225 u3s
7440 .23 | 74123 1.05 | 74199 275 c
7441 1.10 | 74125 60 | 74200 7.00 | .., 5
7442 105 | 74126 .80
7443 1.10 | 74141 135 | PROJECTS | Mv & gﬂ
7444 1.15 | 74145 1.15 ggg; Sig. Z.gg
7445 1.10 | 74150 .95 .
7446 125 | 74151 1.20 |2513  14.00 | MéN ‘-gg
7447 1.25 | 74153 150 (2518 7.00 | MEM o
7448 1.25 | 74154 1.25 (2424 7.00 m‘m e
7450 .25 | 74155 1.30 |2425 7.000 2 e
7451 .27 | 74156 1.30 [4024 2.25 :
20% Discount for 100 Pieces Combined — Above 7401/ Series

‘\s\\&\\s@$PECIAL$ \ﬁ\‘-’"“%@

IN4148  Silicon Signal Switching Diode 5/1.00
TIS97 - T1S98 NPN Transistor ?/1.00
7400 - 7401 - 7403 GATES 3/1.00
7404 - 7410 - 7420 GATES 5/1.00
LM301H/LM301N  OP. AMP. 3/11-00
LE L Zovm:::::/'!:rs 'Igg
tmgg;n/wmm 2 Watt Audio AMP 125
LM3900N Quad AMP DIP .55
LM3905N Precision Timer .65
LM741CH/LM741CN OP. AMP. 3:1.00
MM5314 24 Pin Digital Clock Chip 7.95
MM5316 40 Pin Alarm Clock Chip 11.95
MM5016H 512 Bit Dynamic Shift Reg. 2.00
MM1103 1024 X 1 Bit Dynamic RAM 3.95
2519 40 X 6 Static Shift Register 4.00
2529 240 X 2 Static Shift Register 5.00
LM300 Pos. V Reg To5 $ .85
LM301H/N Improved Op Amp 40
LM302H Voltage Follower .85
LM304H Negative Voltage Regulator 1.10
LM305H Positive Voltage Regulator 1.00
LM307H/N Op Amp {Super 741) .40
LM308H/N Micro Power Op Amp 1.15
LM309K 5 Volt Regulator / Amp 1.70
LM310H Improved Volt. Follwer Op Amg 1.35
LM311H/N Hi-performance Volt. Comp. 1.15
LM318H Hi-Speed Dual Comp. 1.556
LM320K-5V.15V — To 3 Neg. Regulator 1.75
LM324N Quad 741 Op Amp 1.90
LM339 Quad Comparator 2.35
LM340K-5V-12V-15V-24  Positive Volt Regulaio- 2.00
LM370N A 6 C - Squelch Amp. 1.55
LM373N AM/FM $$ B Strip 3.30
LM380N 2 Watt Audio Power Amp 1.50
LM703H RF/IE Amp a5
LM5558V Dual Op Amp 1.00
LM741H/N Comp. Op Amp .40
LM747H/N Dual Compen. Op Amp .90
LM748N Freq. Adj. 741 40
LM1458N Dual Comp. Op Amp .65
LM3065N T.V.-FM Sound System .75
LM3300N Quad Amp .65
LM555N Timer 1.00
LM565-LM566-LM567 Phase Looked Loops 2.50ea
LM 7522 Core Memory Sense Amp. 2.50
LM 7524 Core Memory Sense Amp. 1.50
LM 7535 Core Memory Sense Amp. 1.00
LM75451 Dual Peripheral Driver .49
LM75452 Dual Peripheral Driver .49
LM75453 Dual {LM351) 65

Satistaction Guaranteed. All Items 100% T 2104
$5.00 Min. Drder — 1st Class Mail — No Extra Cisirge
California Residents — Add 6% Sales Tux

Wholesale Dutlets — Write for Special Disc-wn
Write for FREE Catalog — Data Sheets .20 | &= :h

JAMES

Electronics

P.0. Box 822—Beimont,Ca. 91002

PHONE ORDERS WELCOME

(415) 592-8097

Circle 104 on reader service ¢.r
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RADIOS

(Specify trequency
FE/RE 52. JA1,
25-50 MHz

mitter, fully narrow

2, or 3 senes,
12 volts, 35 watls,
front or rear mount, fully solid
state receive. 3 tubes in trans-

plete with accessories

517800

GREGORY ELECTRONICS
The FM Used
Equipment People.

SEND FOR NEW 1975 CATALOG

GENERAL
EL%CTRIC

SOLID STATE
TWO-WAY

range)
FE/RE 53. JA6 series. 150-174
MHz. 12 volts. 35 watts. front
or rear mount, fully solid state
receive. 4 tubes in transmitter,
fully narrow band, complete
with accessories

519800

band. com-

CODE

on

FE/RE 72. JA1, 2,

mitter. fully narrow

(specify trequency range)

25-50 MHz, 12 volts, 100 watts,
front or rear mount, fully solid
state receive, 4 tubes in trans-

plete with accessories

$28800

FE/RE 73, JA6 series, 150-174
MHz. 12 volts, BO watts, front
or rear mount, fully solid state
recetve, 3 tubes in transmitter,
fully narrow band. complete
with accessories

$29800

or 3 series,

band, com-

all

mail

7-Segment Readout 7400 DIP
12-PIN DIP 7400 § .25
o Three digits with right-hand decimal ;22?0 3(5)
o Plugs into DIP sockets 7402 '35
u Similar to (LITRONIX) DL337 74H01 '35
o Magnified digit approximately .1" 7404 .28
a Cathode for each digit 74104 '35
o Segments are parallel for multiple 7405 28
operation 7406 '70
o 5-10 MA per segment L 7408 '35
EACH $3.00 4 (12 Digits) $11.00 74H08 .35
7410 .25
POTTER & 7413 1.25
i 7417 .40
BRUMFIELD 7420 .25
Type KHP Relay ;2:58 gg
4 PDT 3A Contacts 74422 .35
. 7430 .25
24 vDC (650 coil) $1.50 EA. 78030 .35
X 74L30 40
120 VAC (10.5 MA coil} $1.75 EA. 7440 ‘25
74H40 .35
40-PIN SINGLE CHIP 7482 1.20
w Add, subtract, multiply, and divide 7441 1.25
o 12-Digit display and calculate 7447  1.50
o Chain calculations 7450 .25
g True credit balance sign output 74H50 .35
o Automatic overflow indication 7451 25|
o Fixed decimal point at 0,2,3, or 4 74L51 .30
o Leading zero suppression 74H51 .35
DATA ONLY {refundable with 7453 .20
purchase of chip) 7454 .25
COMPLETE WITH DATA.. 74L54 .35
74155 .35
RCA 2010 7460 .20
Numitron Digital Display Tube, incan- ;:I;;l 28
descent 5-volt 7-segment: 74172 '50
.6" High numeral visible from 30 ft 7473 ‘60
Standard 9-pin base (solderable) :
74L73 .75
Left-hand decimal point 7474 65
EACH $5.00 5 FOR $20.00 78474 .80
CD-2 COUNTER KIT 7475 1.40
Unit includes board, 7490, 7475, quad | 7476 .60
Jatch, 7447 seven-segment driver, and | 74L78 .80
RCA DR2010. EN 7380 5
AN 7483 1.00
R S ,/ 7489 4.00
R R AT 7490  1.20
e 7492 .90
COMPLETE KIT only $11.95; FULLY-ASSEM- | 7493  1.15
BLED $15.00; boards can be supplied | 7495 ~1.15
separately at $2.50 per digit. ;2’13? 298
74145 1.20
KEYBOARD ASSEMBLY 74180 1.25
TRW Data Systems unit; 10 keys 0-9; 3 74193 1.50
(or 4) 24V lamps; printed circuit 74195 1.00
board w/14 1IN4GO1 diodes, capacitors,
transistor, and resistors. Al moun- I_M?ﬂa
ted in an attractive case approx. 4%
x 8% x 2%". These are used; no sche- RF-T1F amp
matic is available. EACH %$6.95 epoxy T0-5.
7-SEGMENT READOUT: First-quality, made | EACH..S .45
by H-P, Lh-hand decimal point, segment | 10 FOR $3.50
pin-out same as MAN-1, common anode.
EACH $1.75 speciaL 10 FOod 516.00] CMOS
i CD400L....% .75
LINEARS (=0 coione. 7s
NE540....$2.00 CD4011. . 75
NES55.... 1.50 748...... $1.00 "
cpaol2.... .75
NES60.... 3.25 C(A3018 1.00 C04023.... .75
NE561.... 3.25 C(A3026 1.00
74C20. . ... .75
NES6S.... 3.25 (CA3045... 1.00 |  74C160....$3.25
NES66.... 4.00 LMI00 1.00
NES67 LM105 1.25
7ol 300 Lo o 12 | Power Supply
45 LM308.... 200 | SPECIAL:
.75 IM311.... 1.75 723 DIP var’!ab]e
.40 (M370.... 2.00 | regulator chip 1-
.55 LM309H... 1.00 40V, + or - output
$1.50 (M309k... 2.00 | @ 150 MA 10A with
LM1595 4- quad mult 52,00 | external pass tran-

sistor--with dia-

LED’s —e— grams for many ap-
. Spts B lications.
MV-50 Red Emitting 10-40 MA @ | P

25205 10/51.25 Eé%;z“‘ié %
! e 100/%10.00
MV5024 Red TO-18 High Dome @ TRIAC

2v $.35; 10/$2.95 | 2Ne344 600V 8A TO-
MV-10B Visible Red 5-70MAG2V 220... EACH $.75

30; 10/32.50
CA3065

f1AN-3 Seven-segment readout:

MAN-4 Seven-segment DIP.S2.75

IF  Amplifier-Lim-

EACH ONLY......... S1.25 iter, FM Detector,
10 OR MORE, EACH.. 1.00 Electronic Attenu-
MAN-1 LED Oisplay....... 3.25 ator, Audio Driver

allinone DIP $.75

CMFT50, 25-54 MHz . 12 volt,
50 watts. transistorized power
supply, partially transistorized
receiver. tully narrow band with
accessories

$§2800

GREGORY ELECTRONICS CORP.

251 Rt. 46, Saddie Brook. N. J. 07662

Phone: (201) 489-9000

FREE bargaln catalog Transistors, computer
boards, LED's thermocouples, parts. CHA-

NEY’'S, Box 15431, Lakewood, CO 80215
MANUALS for Govt surplus radios, test
sets, scopes, list 50c (coin). BOOKS, 7218
Roanne Drive, Washington, DC 20021

DYNACO-A-R, transistors, repairs-boards-&
units, speaker service. Send for prices &
details: BEAR ELECTRONICS, 177-R Hill-

crest Road, Mt. Vernon, NY_10£52
BUILD A "SPACE-AGE”" TV CAMERA!!
& pecformance bock

- ONLY KNO#*: SOLID-STATE CAMERA ~K7‘ IR
B 150 av fac e b
9.5
lab and feld resting
<
!1 A"
Ox_453-RE

PHONE or WRITE for CATALOG. . DIAL 4

ATV Research

LIQUID crystal. 3Y2 digit wristwatch display.
New, with instructions for building wrist-
watch. Final close-out. Less than original,
factory wholesale price. $5.50 each. Two for
$10.00. TRICOUNTY WINSLOW, INC. Box
5885, Grand Central Station, New York, NY
10017

ELECTRONIC Ignition: Capacitor, transistor,
pointless. Auburn sparkplugs. Information
10c. ANDERSON ENGINEERING, Epsom, NH
03234

PRACTICAL applications of digital IC's.
100's of tips, circuits, projects, on TTL. 443
pp. $19.95, money back guarantee. GEA,

%)) P.O. Box 285, Northfield, OH 44067

O - -

) EXPERIMENTERS! Projects and theory in
z SEND FOR C.0.D. PHONE ORDERS digital computers incluijing high speedyI/O
2 FREE FLYER! ACCERTED"SS1OJMINIHLN terminals, morse code converter and dis-
= Al11 ICs new and fully-tested; leads plated with play. Send for free listing. EXPERIMENTER’S
(& gold or solder. Orders for $5 or more are shipped LIBRARY, Box 2367, W. Lafayette, IN 47906.
] 3 . X

3 prepaid; smaller orders add 55¢. California resi- INTEL 8008: $5g 45; laser diode, 6W "GaAs:
LP dents add Sales Tax. ICs shipped w;thén gg‘hgl;;zi $10.25; liquid xtal, 31/2 digit, .4": $9. 75 8038
(@) I vco: $5.95; Intel 1101: $1.95; 1103: $3.00;
5 E_'QCBT:‘ LON sacratersy || 8223 ROM: $4.95, Catalog: 10c. ELEC.
< onics (916) 334-2161 || TRONIC DISCOUNT SALES, 138 N8ist St.,
@ Mesa, AZ 85207

110 Circle 99 on reader service card

www americanradiohistorv com

UNIQUE
CANADIAN
ELECTRONICS
CATALOGUE
$1.00
{refundabie on 1st purchase)

KITS

featuring

*SINCLAIR hi-fi modules and calculator
kits. We will include the new 32-page
Project 80 hi-fi module construction
manual.

* AMTRON electronic kits—over 100 types!

* Speaker kits and components

American enquiries welcome!

GL3DSTONE-|-ELECTRONICS

1736 AVENUE RD., TORONTO,ONT.
MSM 3Y7. DEPT.RE-1}

EQUIPMENT REPORT
(continued from page 26)

tons for REW, FF, Play, Stop, Record

Interlock and Pause.
Performance: Using Maxell

tape (specified by Panasonic) with

frequency response was *=3 dB from

indicated 0-VU record level was 0.8%
THD with 6-dB headroom to 2%
THD (tape saturation).

band.
Wow and flutter was outstanding.

back, was 0.06%, like that in
best” reel to ree! recorders.

UD
the Dolby operative, the record/play
30 to 13,500 Hz. Distortion at the
The signal

to noise ratio referenced to 2% THD
was 57-dB wideband, 64-dB narrow-

The value, through record and play-
“the
R-E
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POLY PAKS

7-SEGMENT

LED Readouts'

MAN-
4 MAN-3 s1A-gH

20-Years of Business
INTEQGRITY

20-Years of Money

GQUARANTEES

FOR HOME USE

Same type unit found in

players. Its a completethe most expensive home tape

8-track Dlayer syst
UIL’I(‘ IN PREAMP — just plug into any gteref:mnmvgl?-]
see some of our low-priced units). Excellent

(All “LED'’ TYPES)

20-Years of Ecomomy!

Type Char. Fach Special LOWEST PRICES!
B :AN-I .{; $3.:= 3 for ;9.
AN-3 a 1. 3 for $3. )
5 MAN-4 e Aiao | Bletisa: 48-HR. SERVICE

REFLECTIVE BAR TYPES* “ULTRA BRITE”

XCITON LEDS

ﬁ.

Osta.1¢e | .33 | 210 | 3torgs. | $2.50 [Js-pc. kit
Bﬂ-f;:. -;g' ;". ;:or 13. | One of Poly Paks e\clusl\e
- . -S0 o ultra-brite offers at '‘d
SLA-2a+¢ .338H| 2.50 3 for ,$6. prices. Kn mcludes 3 RL s

+*By Opcoa, euusl to 3 GREENS, 3 YELLOWS.

each mcludmz JUMBOS,

MAN-1 or MAN-4 specs. Color - RED.
MEDIUM and MICROS.

tGreen. tt{vellow

) GIANT SALE ON LED’S
» ) LIGHT EMITTING DIODE GaAs INDICATORS Q
2-MV2, TO-18, dome. green, visible . . B
z-Mvz, green small dome, green diff, lite . [T a0
MV3, micro-mini ‘pin head' dome, TO-18, green lite . .
le, vnmble. ‘coax pin pak’’, red, mini dome lens
-MV10B, e, red, clear dome lens TO-18 ... ..
5-MV10C, visible, red. diffused. dome lens, T0-18
Olsi-mvs0, al leads, micro-mini dome, clear, red, TO 8 .
z,.uvsz. micro-mini, axial green lens, green lite . . -
2,MVS83, micro-mini, axial yellow lens, yellow lite
5-MV54. micro-mini, axial leads, red lens, red lite
8, micro-mini, axial leads, red lens, red lite
a SLMVSOIZ red small dome lens, red lite, TO-18
u] 5.MV8013, sm. dome, 2 hi red dome, soft red diff.
5.MV8020. jumbo clear dome. visible, red, TO-18 s
“8-MV8084, red jumbo dome lens, T0-18 red hle upngm
[ TO-18, micro-mini red dome, red
, TO-18. micro-mini flat clear lens, red lite
red bi-polar, solid state lamp V 'to 110- 115VA(, Yol
green jumbo dome, green lite, panel snap-in . ..
micro-mini, green lens TO-18, green lite ... .
2, yellow jumbo dome, yellow hte, anel snap-in
1-MV8491, jumbo, Tri-State, RED. GR g‘F apecial .
2-MT2, photo transnstor light sensor. TO-18

-IMCT2, 1500V isolation photo translslor d
DOUPLERS =} 2 MCD2, 1500V isolation photo digde . ...
WORLD FAMOUS

swior Dollar Stretchert

1-8316 CLOCK CHIP, hobby
2.5005 MEMORY CALCULATOR CHIPS. 28-pin HoBBY |
8.888 TIMERS, mini DIP, hobby .

10.741 OP AMPS, mini DIP "Gonay |

oo000000%0

lite, TO- 18

T T T el

3385838 233

[PToR ) T

2- znszu 35.WATT NPN PLAsrlc TRANSISTORS, for NE-540 31.
2 — 2N61 4Q-WATT PNP. PLASTIC TRANSI;TOIS lor NE§40 1,
10-1N82 OIIHANIUH UMNF diode, clip-in '.ype P y
8-SCRe 7-AMP TO220, 6-12-24 rv, power

tab
10-MO$ FETS, 3N187, 8N200, 8 TO-18, Falrchild® .. .
5-SCRS & ‘I’lIAcl up to 25 amps. 8 12- 24 prv. studa too . ..
2 ~ 2N3819, Texas, N channel, 6500 umho TO-18 . ...
2 — 2N2646 UNIJUNCTIONS, plastic transistors, Texas .
50 - SILICON, {'un rectifiers, computer, axial leads . .
50 —~ GIIHA‘II M, glass rocuﬂerl, sig axial leads
—~ 1-AMP 1000 PIV, epoxy, submini, silicon rectifiers
30 -~ BMNW ZENERS, "axial 4, 8, 9, 10 12V rectifiers .
4 ~ 2N305l. NO.IV "40W npn silicon tr.nlutorl, TO-3 . ...
30— 3-AMP 1ERS. sllicon, epoxy, V. axial® ..
2-EPOXY 2- AMP SILICON BRIDG! RECT. 1000 V "comb type
{1 1 — PHOTO TRANSISTOR, with ‘darlington amp filte;

[] 2 — PHOTO TRANSISTORS, with darlington amp, 2N5777 GE. ‘l
[ ¢ — PHOTO CELLS, Clairex, pancake, 30K-70 ohms. .. ...

o

D[]JJDDDCDDDCIDCD 0ooo

fr

o000
8Soooogooogooooo

unit, or you can design your ow -
guathi‘. stereo tape system. It's the tyxy:ue yoﬁ 1’:‘152;5}]3
o?r ridge to turn-on deck, then enjoy up to 80 minutes
“‘nan !tt;p, non-repeat stereo. Remove cartridge and
:7 ]yer shuts off” automaticaliy. Buiit-in output co:

L.}os in preamp. Features: 4 PROGRAM XNDICATOR

automatic or manual program chan
'zou; car tapes at home. WOW- E reclgleo.n p}:ﬁ
ooled motor, which operates off 115 ac. Requires

1
;;(a;:::lls 12Vde supply, for the electronics. With

8 WATT STEREO
AUDIO AMP —

8-Watt Stereo Amplifier,
8-Track Tape Transport
and hook-ups both.

The factory '‘snipped’’ most of the cables to this com-
pact B watt stereo unit with aluminum escutcheon
plate. It's easy to use because we have all the cables
marked ready to use. With power supply. 115vac. 3
controls, LEFT and RIGHT VOLUME controls for two
speakers for balancing and center TONE control. With 5
knobs. T x 3%z x 3%/2. Hookup spec sheets.

Musical instrument amplifier at low, low price! Peak
power output 10 watts. Two input circuits are equal-
ized for normal or solo guitar. The four controls are
VOLUME, TONE. TREMOLO INTENSITY and TREMOLO
SPEED. There are terminals on board for normally open
foot switch connection. Supply voltage 1Bvdc. Output
to B ohm hi-quality apeaker. Input impedance 83,000

4 WATT GUITAR AMP AMPEREX

BY OPCOA
3 for $13.
* 0Oto9

Le 0.7 cnaracter

RED
GREEN

CALCULATOR BASICS

BASIC KIT #1 — includes case, all-function Fex Key
Keyboard, Cal Tech CT6002 calculator chip, ©
Antex LED display with built-on individual marmiiers,

BASIC KIT #2 — same as Basic #1 except carcm ator

BASIC KIT #3 — same as Basic #1 excepi =a cu ator
chip ia National G-dikit MMG5736 and 75492,

ohms. Current drain 20 mils. External power supply
required. Wt. 1 lb. With instructions. hookups and
diagrams. Size 8 x 2% x 8
INTEGRATED CIRCUIT
SOCKETS
14-Pin, DIP -$.4.
14-Pi slda Mount 1,00 . ﬁ
b st BBASICS
ar 8o l° Pins. .29 MAXE YOUR OWN
Buy Any 3 06 -pine (HI-I DiP) . 3% CALCULATORS
Tane 10% 71 14-Pin, Wire Wrap &:c WITH OUR
Discount! [ 16-Pin, Wire Wrap .88¢ LOW PRICED a
THREE QUARTER Ay e 6-8_'12 Your Chalce
INCHDIGITS /gq g | DIGIT $16.95
.

hgit

B-digit MM5725

ype Colos plus sheets.
P7semesf AN RS
30 mils SLA-13 GREEN chip ia National
o 3 SLA-14° GREEN
PO oer " [ SLA-23 YELLOW
O sLA-24¢ YELLOW

#Plus or Minus one

$3.98 0 2 for sgj\

chip, 4-3 digit r
carrying case,

Sale $24.95

12 DIGIT BASIC 4 — Eey parts

Wild Rover Keyboard with ON-OFF switch d ef ams.

include. CT3i001
eadouts, factory etched PC boad. case,
2.resistor networks, decimal suiitch.

3S WATT AUDIO
AMPLIFIER BASIC
For Clasa AB use. Basic includes: Signetic

540 30 transistor high power driver TO-5 board’’,
"IC”, with a pair of complimentary 35- switch, book,
watt ‘plastic transistors, i.e. 2N5296 npn boards). $19.9

12+ DIGIT BASIC '‘“MEMORY’ KIT #8 -— K.y
for 4-memory calculator. Case wlth *'glight tovel key-
CT5006 memory chip, M FF

parts

AN 3's,

( extend key nllows 12 digts" . pe

and 2N6109 pnp. With schematics, printed

circuit and parts board layouts.

aat awi
~ @ AMP TRIAC 200 PRV
‘0 - ITT H'Cl(;:lﬂl IIC‘I’I

- IV 50 mil epoxy rectifiers o

10 - BENDIX 28 WATT ‘‘pellet’’ power transistors, " silicon®

4 - 80 WATT, 2N1488, silicon, TO3, 80 Vco, npn . A )
HI-PWR plastic trana 100 vceo, 7 am 86 wnn

HOBBY, 35 watts, plastic powers, NP g{

9 HOBI Y 40 watts, plastic powers, PNP p
i1C 38W poweu npn, silicon, hobby 2N6121 .
C 38W . silicon, hobby 2N0124 5
1;12
TS, DUAL QATE, N chan. 8N140, TO- 18 RCA . A 3
4 RCA 2N3800 NPN, UH" transistors, t,v fm, TO-18. 1000mc .
2 — MPF-1000, 'V[oloroln MOS dual lm,e “The Claw''. .
2 — 2NB6SS 200 hfe, 280 vceo. power tab $1.

I.C. & LED HOBBY- ONICS

‘4-DUAL 709, dlp pak, op amps, unte-ted
10 — RCA CA-3000 OP AMPS, TO-8§ c
4 — PHASE LOCK LOOPS, hobby 586, 500 se1°
©- TO-8 Case 536, 6540, 565, 5687, 741 g
Ao T LINEAR AMPS, 703, 710, 711, 341, To-s
3-1.WATT AUDIO AMPLIFIERS, Westinghouse, TU-6 . A B
& — HOBBY MEMORY CELLS, SN1lll. up to 16-cell, DIP' lan?
5- MOS REGISTERS, 501 to 5017, TO- Mlm DIP 8* . ...
1 ' MOS | 4C and CD4000 & R
10-MINI DlPS.D AMPS 7089, 741, 801 307 ho'bby s
10 -SIGNETIC OP AMP, 531, 538, 638, 660, 565, DIPs, TO-5*
.5311-14 CLOCK ON A CHIP, 4-or-8 digit, 24-or- 28 -pin*®
-CALCULATOR ON A CHIP, hobby exp. 40-pin, specs®
-28168 CHARACTER Q[NIRATORS. hobby. for MAN 2°
2513 CHARACTER GENERATOR, Hobby for MAN-2 e
BM IC’- Jvn,h pe board, many paru. from computors
ON

red, arac. l-or-more sega gon$1
2-MONSANTO MAN 4, .19" chanw 1 -Or-more B8egs mlssinz. red

S5-MONSANTO MA 2” charac, red. 1 or more sexs missing.
2 — 3-DIGIT NA‘I’IONAL R!ADOUTS some diRits good $1
10-SPRAGUE DIPS, LINEAR OP AMPS, 2111 series. 2120 series .sx
1-MAN-3, “THE CLAW’’, one dot missing, 100% perfec S s
2—MMB736 6-Digit Calculator on a Chlf)
10—FAIRCHILD-NATIONAL, 8000 Series él. dlps.

2-OPCOA SLA-1%, MAN-1,

hobby - .

24
Q
-
ju]
:
:
:
:
:
:
:
i

1 A-CHIP, by Sprague, DIP. u test ‘em. B T 8
8- DUAI. z WAT‘I’ Steres-Amp.On-A-Chi fallout|Sprague, “urest,$1.
2.0PCOA SLA-1 like MAN-5, green, l-or-more segs gone, $1
2~0PCOA SLA- JH' 0.7 charac. readout, l-or-more segs missing. $1
S_MONSANTO opto isolators, no test, 1600V ... ........... $1

10-LED HOBBY SUIPIlZ!, asst. '. Pe factory c ,» No test 51

51.

HIGH POWER tor 33
TRANSIETon O $1.49 2ters
wIT

Removed rrom new equip-
ment! Includes popular

heat sink 5 x 21z x 1",

LOWEST PRICES ON NATIONAL
“CALCULATOR CHIPS"

HEAT SINK 3 QCcTs001 12-Digits, 40 Pin .. .$5.95 .3 o 517,
ins (2337’]"0.%0;_““‘0:"“'::? g crsoo2 9-Volit version of 5001 1 77 wa B21.
BNP 150 warts Veeo | O €T3008  12-Digits, 28-Pin . ... 9.99 .s tor $27.

80V, 16 amps, 40 nfe. ror with 3.function memory.
Agnitlon, high power trans- | [ MmMs728  8-Digits, 4-Funct. LED 4.9S 3 'or 512,
mitters, etc. Mounted on § (] MM5736 6-Digits, 28-Pin, 9V  4.95 3 ior b12.

NEW!
NATIONAL

* POSITIVE voLTAGE

SENSE CORE MEMORY AMPS 9S¢ en

B LM-7520 (] LM-7523 (] LM-7s28 Buy 3
LM-7521 LM-7524 (] LM-7529 take
LM-340T VR's O tm7s2z H im783s 2 thress  som |
® 70-220'Case * 1 Amp G

=1

OAK FEATHER-TOUCH

-
Type IVolts o
OLM-330.087 s v *For RTTY Stor 31 .BE ¢ aa
8 LM.340.06T 6 v * Printed Circuit, sw'Tc"Es No, J are
LM-340.087, 8 v . ® Mfa. by OAK (Ham's note, O 0% J 4
OLM-340.53 1 M Your cholce For Unique Panel an, too) data lyslem: 0O 3e ] ave
Eku-uo.;" $l 7 Switehe: ame ‘as used In Keybonrd o Juat
giM3s0’iarlis v Each Caiculator SPST. Neourd O 2213 Ly
! 340.2424 v g, o Open, 24V 1 amp contacts. & 3°(3 - ¢
Y Taks 10 Chalrlcl:n and letters O} 4% (3 byt
easily changed ” [
CRYSTAL OSCILLATOR LBl gter, Printed cirewic, T+ M D S0y
. white characters. «yp;.. t @) '3
Rare puy of these popular ©op, black numbers, O 7= ‘\ "

precision modules that are

used by hams, clock en- CAL

thusiasts, hobbyists. By KEY%%IRARTOR
Monitor, Type 850. Freq: (+]
4.000 MHz. Accuracy tc SWITCH KITS

.001. Requires 5VDC. Gen-

o

Kit of 17 for $4.95

Each switch made On.k
f#415, SPST normnlhy.pen
24V 1 amp contacts, Ki in-
cludes 0-t0-9 (10 s'wi :hes
white with black nume ts)

Circle 106 on reader service card

www.americanradiohistorv.com

erates a square WwWave on
output. Size: 1% x 1 x $4 95 d:‘t:lm:.{ui white gﬂt} b ack
Yoo, . 0 10-pc. kit, 0-t0-9 .,..,2.5 lunénons Ao a4
sams type as above. 0 characters. with white
FILAMENT  [oput all 115/80 cycles. —
Open frame and tal . To—
T“ANSFORMERS cased. metal eB- L vorms: add postage Rated: net 50
Phone Orders: Wakefleld, Mass. (617 _47 -3829
Output Sale || Rotail: 16-18 Del Carmine St., Wakefield, Hnsl
1204 51 00 (off Water Street) C.0.D.’S MAY BE PHDM
3a [0 20¢ CATALOG on Fiber Optics, *ICs’, S 5, Parts
;-:g MINIMUM ORDER — $4.00
. »
= |  POLY PAKSE

P.O.BOX.942R, LYNNFIELD ,MASY,

.6} HIGWIAON

-t
-t
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Quality

Electronic Components
MINIATURE ALUMINUM

VALY -RA K~

ELECTROLYTIC CAPACITORS T . T
LE EGMENT READOUT EACH 10 PAK FACH
— AXIAL LEAD TYPE —
1 10 100 1 10100 MAN - .115" wfRH decimal (claw) .90 s 8.00QCD 4014 Switck 1. s10.
1 UFD/50V. . . .. 14c 12c Mc¢ 100 UFD/16V ... 19 15¢ 1l4c MAN-3 .11 w/RH d‘:l:mal }flat leads) .80 7 o0f74C74 Dual D 'FF 1.20
22 UFD/SOV .. .14 12¢ 11c 100 UFD/25V ... 24 18 17c iz L IS e i lg ) (e E s [ - i SO o6
33 UFD/35V ... 14c 12 11c 220 UFD/16Y .. 2& 18 17¢ L 33 .1 dijits Iin one 12 pin DIP . 5¢ 22. g bit Shift Register .30 20.
4.7 UFD/3SV ... 14c 12c 1Mc 220 UFD/2SV. .. 35 25¢ 24¢ LED DISCRETE DEVICES | T EACH 10 PAK 7497 .20 10.0¢
10 UFD/i6Y ... .14c 12¢ 11¢ 330 UFD/16V .. .35 25¢ 24c¢ 2107 S50 4.5
10 UFD/25V. .. . 14c 12¢ 1lc 330 UFD/25V ... 44c 35 32 MVSN  axial micro-mini red s .1% § 1.00 || 7400 HN $.22 5 1.80 74153 1.35
22 UFD/16V . ... 14c 12¢ ¢ 470 UFD/16V . . .37¢ 30c 27¢ MV5621 diffused dome red 2 .00 {40’ -.;3 2.5¢ 415 1.40
22UFD/25V. ... 15 13c 12 470 UFD/25V ... 49% 3% 35 /S 2 WATT ni-pwr red  (STUD) 20.00 § 7402 o - SN I S oSO
33UFD/T6V....15 12 11c 1000 UFD/6V .. 49 3% 35 MV 2 WATT hi-per red (hi-dome) 22808 : el £ e
P WATT hi-pwr INFRA-RED 2.50 o || 7404 HY -22 e 74H1 . 2.
33UFD/25V. ... 17¢ 13c 12c 1000 UFD/25V .. 75¢ 60c 55 : ‘ e : il P 26 2,50 gans - il ¢
47 UFD/16V. ... 17¢ 14c 13c 2200 UFD/16V .. 75 60c 55¢ NERRS eac 10 pax | 7406 40 150 710 38 3.0
47 UFD/25V. .. . 19¢c 15 14 7408 .30 28 74L gl 3.
SILICON TRANSISTORS LM3Q1 MINI-DIP Hi perf. AMPL .50 ;j;; -J‘g § 5 7’4L7 .Ji 5o
T ™ Ve e 100 LM307 MINI-DIP Op AMP (super 741) .50 ; o 4174 . 6.00
E:?zgq ;g:& g: :gz ::i EN930 ig& ;: rgs 185 LM309H TO5 5V Reaulator .90 o 7416 45 3.
; EN2389A . TO- 20 185 168 y W .75 15.0 7420 .2 2.50
A2z 1098 8 160 145 esor Tolee o e e LM309K TO3 SV 1A Reculator 1.75 00 2 8 o a1 icts are buaL i
MNIA TO. %8 22 190 175 omzw2 1098 2 1on 13 LM311 8DIP Hi perf. Volt. Comparator 1.00  8.00 | 7426 .35 3. LINE (DIP) unless o-
N33 TO-98 22 90 175 N34 TO-98 22 190 17§ LM320 TO3 5V Negative Regulator 1.90  17.00 § 7430 -22 2.00Q therwise stated.
3583 Tgloo 20 075 160 M358 10106 0 175 160 IM320 193 12V Negative Fegulator r.9n 17 7441 I.25 10.00Q please ask for data
3638 TO-I05 0 175 160 N36MA. TGS 0 175 16D LM320 703 15V Negative Requlator 1.85  17.00 || 7445 10 9.00f cheets as required
L. 104 2 % 7S ) quired.
N3se. . TOI06 22 1% 175 NN04 . T0-92 25 225 200 L4381 DIP Low noise Sterco Amp. =~} 5.0 2 42 1.804 and are tested for
23906 Ig' s % W2 T0-92 27 240 20 9601  DIP Monostable Multivibrator .55 3.95 Q7473 .50 4.500 funcrion.
A6 I Oc ; 40 - M40 T0-92 32 20 260 9602  DIP Dual 9601 .65 5.00 § 7474 .50 4.500 Some parts are h
ING403. TO-92 32 290 260 ONSO8T. 10-92 27 240 220 i g ’ s . ¢ house
NSO89 T0-92 27 240 220 NS, 10906 19 170 150 DA G L] lw2l) 950 §A7483 1.0¢ 9.008 aumbered, (HN).
NSI33. . Y0106 19 70 IS0 NI . TO06 19 170 150 723 DIP Precision Voltage Regulator .90 7.50
A9y 0006 121 22:;1]22. Iois 19 a7 i 741 8MINT-DIP Hi perf. Op Amplifier .45 3.9 OPTO ISOLATOR SPECIAL!
; . : ﬂl HMONSANTO MCT26 6 PIN MINI-DIP
1
FIELD EFFECT TRANSISTORS CT5001 CALCULATOR CHIP SPECIAL! ekt 10 FOR $10.00
MPFIO2 | TO- 92 .44 380 350 Ns4ST. 10-92 47 420 375 Forty-pin calculator chip will add, subtrast, multiply
and divide: 12-digit display and calculate: chain cal- FLIP FLOP SPECIAL!
NPN DARLINGTON TRANSISTOR culations: true credit balance sign output: automatic
i overflow indication: fixed decimal point at 0, 2, 3, or Dual low power RST flip flop-DIP package
MPS-AT3. TO- 92 Min DC Current Gain of 5,000 of 10mA % 30 20 & il A DT cimitar to SIGNETICS #842h. With date &
Y2 & Ya WATT CARBON COMP. $5.95 EACH 10 FOR 549,00 application notes,-----=---- 10 FOR $2.50
RESISTORS 1X256 BIPOLAR TTL RAM
Mem("'y IC 745206 53.49 EA. 10 FOR $29,00 FIVE DOLLAR MINIMUM ORDER. FREE FIRST
5 each of the 85 standard 10% values {2.2-22M) 2 W Resistors ALl TERCHANDISE (o NEW UNUSED SURPLUS CL??ZJ??:EEAQE AL; SROESS&ACAL'FORN’A
RE ADD SAL X,
(425 pcs.) Sorted by value $12/set 2-4 are $11/set 5.9 are $10/set. AND 1S SOLD ON A MONEY BACK EUARANTEE
X ) i
(53;(‘)"" of ;:e 7;’;’""‘:"“’;7(2’% "‘;'1‘:5 (10-5.6M) o w R:S'S""S SEND STAMP FOR FREE FLYER. WRITE T0:
pes.) Sorted by value $12/set are $11/set are $10/set. VA LU« A K VALY -RAK

95608

Resistors also available individually. in other assoriments
'

box AF Carmichael, Ca.

or it boxex of 1000 pes. per value, ' B oare hot malded

MIL-R-1IF specification iypes. Circle 107 on reader service card

25 V. DISC CAPS ===

1
T B B | Eiiestionygs MAGNUS TONE GENERATOR BOARD
02 « a2 3x 91.80 ea. lUUK H]R - ——
047.. .. 6 4 35 LW 5V 600mA - G2 )l
047. ... 9 6c 53¢ 1130 1V S00ma [ ||
RS 12¢ 9 7.5¢ a3 15V 450mA || [}

J

IEE-APOLLO Litronix 1100 Calculator ~
,A DLy < e anies THE These MAGNUS Model 1700 tone generator boards contain 12
$5.00 Fvimaetens separate oscillators, which produce a total of 37 notes. In addi-
5 V. common 9 i tion, 3 additional oscillators are for chords, plus a power output
pin tube base stage of about 5 watts. A great basic start for your electronic

organ. Boards are new, but as is, since some of the spring con-
@ g :C. SOCId(ETS DEBEMBER tacts may be bent, or a part broken. Board measures 272" x4,
5 = 14 ?n g:’; bl ix Value of parts alone worth many times our price. With data sheet.
W INE 16 P o suider 5o STOCK NO. J5200 Wt. 2 Ibs. $14.94 2/$27.00
in DIP Solder 50¢ $29.95
24 Pin DIP Solder $1.25 Peteac usa & Corcse

LINEAR INTEGRATED CIRCUITS |SSU[ 0F | D\?I(\RLI XBOLLE.I.ég\EA;EHRI%TJEIyLRYREFTT
555 Minidip TIMER . .. $1.00 10/$ 9.50 565 DIP PLL .. .. .. $3.57 10/$30.00 We supply the following parts, to make a dual D.C. power supply
567 Minidip TON oscougz57 - 558 Minidip DUAL OP AMFOL E— with the following (r)atings: 0 to 42 volts D.C. at 5.0 AT]ps., and
’ ) : ' 12 volts D.C. at 5.0 Amps. Switch, line cord, pilot light, trans-
723 Dip VOLTAGE REG $1.15 10/$30.00 741 Minidip OP AMP S0c¢ 10/ 450 . B P A ]
747 Dip OUAL OP AMPS$1.10 10/$10.50 748 Minidip 0P AMP. . 60c 10/$ 5.50 RADIU- Ueme TR AT IEETI S TP (Eiiies, = hieh G

pacity electrolitic capacitors. (Meters and cabinet not supplied.)
DIGITAL TTL STOCK NO. J5166 Parts Kit $22.50 2/$39.00

S e i RADIATION METER

T400N 32 e T4IN. . Sic 46c JATEN . 60c 55¢ 74153041 58 31.40 ¥
TEOIN 32 2B VAN Sic A6 TABON . Tdc 65 74158NS225 3200 ELEBTRUNICS
SON 32 28c T440N 3% 2Bc 74BN 5102 91 TAISN 3146 $1.29 iati
TN e AN 45 02 AN S5 8 THaNSINT ) os VICTOREEN' Model 710, brand new radiation
oW T N e S riem s wie LMD e oo meter. Sensing element is hermetically sealed
© 4 4 .. . . . . . '
TAON S2c abc 748N $130 110 490N 8% 72 74160NS19S ::72 ionization chamber. Uses 2 “D* cells, and 2
;‘m ;iz ¢ 7447N 3130 $130 749N $1.37 $1.22 7416IN$1.95 $1.74 22v2 Volt hearing a|d batte”es 3 SCales' reads
4 32 744BN. 3135 §115 749N 8% 72 TA18N S 95 $1 74 A
from .1 to 50 roentgens per hour. Designed by
government for CD units. Useful anywhere radi-
ation is present. With manual and instructions.

TAON  36c 32c  7asON .32 28 A9 8% 7X T4I63N 8195 §174
TAON . 32c 28 745N . 3% 7494N. 1 20 $1.07 7416489195 §) 74
TAUN 35
HI-CURRENT TRANSFORMER

3lc 7453, 32 7495N. S1.20 $1.07 T4I65N 5248 5220
TAIN 6% S6c  7ASAN 3% TA%N §1.20 $1.07 T4166N $203 $1.80
TAIN . S0c 4dc 745N 3% T410/N S5 S0 T4IBON$1.20 $1.07
TAI7N . 50c 440 746ON . 3% TAI2IN . 70c 60 7418INS3 38 $3.00
TAIBN 3¢ 3 TATON . 3¢ TN 7% 82 TAIBN 117 3104

RECEREERER

8 E?‘: i{i Zzﬁ T 5233?:32' ol ?i.ﬁ NEWSDEALER 10 volts @ 10 A., 18 volts @ 6 A., 17 volts @ BA.
—_— i3 {3 \l 74198N . H

% WM T e v s ?:?}7 T (Si_lcggze&v;tg.e\ljygggtgd. Wt. %Elsbgss 2%3%2;/%:13?_38
o Send for Free Catalog or Mail Readers

5 Service Card Please include sufficient postage. Excess refunded. Send for new
QoD ORDERS ACCEPTED FOR SAME DAY SHIPMENT NUVEMBER ]8 revised catalog No. 12. Full of new items. MIN. ORDER $5.00
i CALL 218-681-6674 3

g Orders Less than $10.00 add 50c Service Charge —Others Postpaid DELTA ElEcT RON Ics co
o “Only  Quality Components Sold ™ A °
< DIGI-KEY CORPORATION BOX 1, LYNN, MASSACHUSETTS 01903

T 0. Box 126 Thief River Falls, MN 56701 one (617) 388-

112 Circle 102 on reader service card Circle 101 on reader service card
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60-WATT STEREO
AMPLIFIER

« AH Solid State, Printed Circuitry
« Slide Rule OI.
Purpose,

. Al emily Systeml

Features: 4-speaker system, built-in

FM antenna, record player jacks on separate panel.

Another external panel consists of lprovi-ion- for ex-
lite

AM-FM- ternuL FM and AM 5 to
provide 4-speaker ground, jacks for connecting a tape
MULTIPLEX [ o 4. to radio tuner or phono of systems to record.

AMPLIF'ER Lower inputs for connecting tape deck that will play
back thru the internal amplifier for systems. AC jack for
phono power connection. RED, GREEN and CLEAR in-

dicators for Phono, AM, and FM respectively. Includes
red indicator on front panel for STEREQ indicator.
Has separate inpul to plug into mike, guitar and other
musical instrumenta as well as another jack for plug-
ging in s pair of stereo headphones.

sc:l v STEREOQ-AM M ORO F e STERRO. EUTAR, TAPE.
STEREOQ- a . ., FM STE! 5 R. TAPE.

E TCHEON MIKE master control switch. LOUDNESS, BALANCE,
® 100 Watts TREBLE, BASS controls, with power ON-OFF rocker
muslic power switch, nnd AFC ON-OFF, Designed for all audio-philes

to use as wall unit in DEN or FAMILY ROOM. or con-
trol unit by ensy chair in family room, or for those

* AM-FM- R k g

MUX-DIA who wish to design their own console or modular sya-
-DIAL tem. With 6 ft. 115 VAC cord and plug. Only 13 x

Indicatorsl 7 x 312" deep. No escutcheon. but we include template

for one. plus diakram. Shpg. wt. 3 lbs. With knobs.

RCA TYPE
TRANSISTOR
ARRAYS

$1.50

Choose any

3 for $3.
Featuring solid state circuitry throughout, with printed
circuit construction. 10 watts '"peak’’ audio power per 0 ca302e
channel. Handsome walnut veneer grain with chrome O ca3oas
trim escutcheon. With provisions for separate escutch- O Ca30s4
O cAa3os2

eon mounting items as STEREG HEADPHONES, TREBLE,
BASS, BALANCE, VOLUME controis. separate PHONO
AND AUXILLIARY with separate OFF-ON POWER
. Chassis size 11%,; x 3 x 2”. Separate rear

liary Inpuats, for using amplifier with tape decks. and
other eqiipment. Separate external cables for stereo
phono connections, 6-ft. power cord, separate ON-OFF
light indicator, and automatic turntable power pluf.
with handsome . W 1bs. P
oney-Back

]
GUARANTEE
items

INFLATION-

60-WATT STEREQ rano:

HIGH FIDEL'TY @ Wall "'Slim-Lina'" Typel
AMPLIFIER ® Tape, Record Player, PA

& Musical Instruments|

The most amazing audio offer for the hi-fi-ers. PA men,
and an ideal unit for the family den, or apy room in the
house, office, etc. Comes complete with hookup, es-
cutcheon, and knobs. & separate controls: LOUDNESS.
BALANCE, TREBLE, BASS, circuits switch for PHONO.
TUNER, TAPE, MIKE, AUX. 3 switches for SCRATCH
FILTER, RUMBLE FILTER. and POWER “"ON-OFF'" with
built-in lite. 4-output transistors, each 30 watts. Sepa-
rate accessory mounting panel for 4 speaker attach-
ment, mike and’ musical instrument jack, tape, taner.
and power jacks. 6-ft. cord set for 115VAC, 60 cycles,
Measures only 13 x 7 x 37, Wt. 3 Ibs. With attractive
multi-rolor escutcheon. Made by leading US maker.
® 20.20,000 Cycles Resp ® 4.Channel Spkr. Systems!

]
INDUSTRIAL SPEED CONTROL $4.95

item from G.E. Model 833A (made tor Xerox)
tAhnsiaz?or::rols home, shop and induatrial lighting too! Al
very elaborate circuit for controlling mapy elelclr:.c_n
and electronic devices. Easily controls speeds of e elclxas
drills, brush type motors, etc. llsyac.Arated at e
watts, With variable speed or dimming .cor:i'.ro in
heavy-duty aluminum case. 8 x 23, x 2. With dlagram

Fi?3||
Time!

BUY ANY 10IC’

FROM OUR 2 PAGE AD

TAKE 15%

" BUY 100

TAKE 25%

Dify

M-747 Dual

LM-1303
LM-1304

OCOC00COO00D0O000000 00000060l

LM-703 RF-IF amp, TO-8 . .. ... .....
LM-703M RF.IF, np amp, mini DIP
Operationa

ne
741 (A)
LM-748 Frea. adj
Stereo pre amp DIP

FM Stereo Multiplex: .

Inflation-Fighting .....
- ' 'ng Brand New If
2 ]
<
£
. ;‘?].400 ,s'l'; Ordélr BY tyDe number! Suec sheets on reauest “ONLY" = Factory marked
0 SN7401 SN7430 .24 | 0 SN7472 .42
O snraoz <33 | O SN7432 (28| (] sn7473  s2 E]l SN74107 .49 [] SN73L1i1 1.89
0 SN7403 1s | O SN7337  as | [0 SN7474 30 SN74108 .95 (] SNZ811i3 1.78
H SN7493 12 | O sn7a38  as | [ sN7a7s  s1 | H Snyaii2 -85 Sk3sLia 288
O SN7s0s 24 | J SN7440 19| O) s7are 82 SN74113 95 SNZILIS 2.85
O SN7406 .79 SN7441 1.00 | (] SN7478 78 | O SN74118 .95 | [] SN7il1.i6 188
O SN7a07 a8 | H SN7442 100 | O sN7as0 59 U SN74121 .49 O 13 188
g 3N7407 .48 | () sN7443 100 | O sn7as1 1.25 | snoaias 33| H 2.2s
H 3N7308 27 10 SN744a 100 | O SN7482 .85 | O] Snydiss en| O 1.99
O sN7a1o 19 | SN7445 100 | [] SN7483 119 |0 s s .5/ 0 125
O SNTA10 -19 |0 SN74d6 110 | () sn7asE 250 | [ Swra13% 109! 128
H NT41l 31 |0 SN74a7 1110| [) sn7ese .49 | ) Swra140 325 110
O SN7412 33 | O SN7448 1las | [ sw7489 2188 | O Swrales 2o o 398
O Snraia 233 |H Sh7aso 27| O sn7awo .81 H Njai 11210 1.08
B SN7418 a5 SN7451 .28 | (] SN7491 1.38 Snraies 242 (8 2.34
SNT413 45 |01 sN7as3 28 | OO snranz “ap | O ony 298 | 0) 2.34
O SN7417 ‘so | O SN7454 39 | [ sn7493 99 O o 2180 1.1 ] 159
H onrass 32 |0 sN1ess (28 | [ sn7ama 1.08 | O Snre1s3 1390 159
O snraz1 [so EatnTacud 28 0 sN7ass 99 | O SN74134 129 |0 1389
d S d 11
g 7433 23 |0 swrae2 3| SN74100 Rins 8 NTiss 129 0] 120
O sN7a2s 35 | 5 SN74€3 .39 | () sN74104 1125 | A B (i[e] 110
g sh7a2e 31| 0 SNrses  .3m H shraos 35 (O sn7siss 1:38]H e
SN7427 (35 ([ sN7471 ss N74106 .95 | [] SN74160 1.85 | (J SN742a) 7.80
NATIONAL . IC’'S FOR EXPERIMENTERS
LIN (A) TO-5. Dis, [ Money Back Guarantse] Factory Marked| €;
EAR OP AMPS . mini Dip Siskyaco! onNey ¢1.00
[J LM-300 POS V.R. (super 723) TO-5 .. § . ) SN7404. . 20 for 31, 8 SNTa%0.  ifor 31
0 LM-301 Hi-performance op amp (A) ... O sN7413. . st NTaigT Lifersy,
0 LM-302 Voltage follower TO-5 O SN7441 . 5 1o e1-| O SN74121 1) tor 1
LM-304 Neg. Volt. Reg. TO-5 ... O sN7442. . g L) foy
LM_305 Pos. Voltage Reg. TO-S ... s |O SN744a. . e s
O LM 30g uner, sl oo amo (A) ot 1:  vios || SNTaes s ‘
5 LM:309H SV Volt-Regulator T0-8 .. .. 1. 0 Shrasy g
O LM-309K sV Vol §. 1 Amp TO-3 d O SN7448.,
(J LM-310 Voitag wer TO-8 . 1.25 SM7472.
8 Ln':l l;--mn. Voit. Comp. (A) .. 109 SN7473. |
-318 Prec. HI-Speed DIP . .. .. ... 1. SN .
) LM-319 Hi-speed Dual Comp. DIP . .. .. 1.53 B sn;‘"' X
475
0 LM-320 MINUS 8. 12 or 24V V.R. T0-3 1.50 !
0 LM 328 Quad (4-741's in DIP) ... 2]19
[0 LM-339 Quad Comparator. DIP . .. ..., 1.78 L
) LM-340 Pos. V.R. TO3-1-Amp 8, 6, 12, .I::s‘:? P m "
1S, 18, 24V . . .2.9% PACTORY TEST
O LM-350 Dual Peripheral Driver DIP ... .@9 | “CA™"T*® S
] LM-370 AGC Squeich op amp. TO-5 . 1.50 531 Hi slow rate op-amp (TO-5) .
0 LM-371 W-F, I-F, op emp . 128 532 Micro power 741 {TO-5) . .
0 LM-373 AM-FM S$B LA.D, T 350 $33 Micro power 709 (T0-S). ..
LM 374 AM-FM SS IVAD T0-3 3.;: 538 FET input op amp (e-s) -
- 90. . {] & . 5 mer u onds to =hr, (
LM-377 Dual 2-watt audio amp See. 2,89 $56 S Times faster than 741C. A
LM.380 600mW LM-380, minl DIP ... 169 558 Dual 741 (DIP) ... ...
LM-381 Low noise dual pre amp DIP . .. 1.69 S60 Phase lock loops (
LM-382 Low nolse dual pre amp DIP . .. 1.89 581 Phase lock loops ( )b
.59 562 Phase lock loops (DIP) . . .

565 Phase lock loops (A) =
| ampilfier (A) ... .. .36 588 Function gemerator (TO.
1| amplifier (A) . ... . 45 S67 Tone decoder (A) .

702C Hi-grain. DC amp (TO-S) . ..
704 TV sound IF system . S 3
711C Dual dift. comp (A) e
723C Voltage regulator (A) .. ..
741CV Freq. comp 709 (Minl DIF4
748C Freq. adi. 741¢C (A) . ..

753 Galn Block .. .
739-739 Dual stereo P

B
COOCONONLC00n0000000n

ble

and hookups.

ANl Solld State, Printed Ch
Siide Rule Diai
All Purpose, All Famlly System!

The most unusual HI-FI ster
has so many unique
) the finest

e o |

inputs for connecting tape deck that will pla:
i al ifier for

oo STEREO indicator.

tor on front panel for
for plugging in & p&Ir of stereo headphones.

Has the following controls on fromt panel.
N¢

STEREO-AM-FM, MONO, FM STEREO
control switch.
controls, with power ON-O
or ail audio-philes to use 8a

LY ROOM, or control unit by easy ¢

¥F rocker switch.

room, or for thase who wish to
sole or modular system, With

AM-FM-

With knobs.

20-watt Solid Stats Ampl:x:-'anIT“ GLASS
ESCUTCHEON

ec buy of 1974. A unit t!
and different functions, makes it

atem of its kind at the usual Poly Pak econ-
Fe : it record pla:

y back thru
red indica-
Another j

PHONO-
. TAPE, master
'LOUDNESS, BALANCE, TREBLE, BASS

Designed
wall unit ln DEN or
hair in family
design their own con-
8 ft. 116 VAC cord and
plug. Only 13 x 7 x 32, pius diagram. Shpg. wt. 3 lbs.

.yesrs ot BY
wrEGMYY

LM-1307 FM Multl. Stereo Dem. DIP . . ] -,
LM-1458 Dual 741's minl DIPs, TO-8 .83 RCA4195 Dual 18V Tracking V.R.
LM-1496 Modulator, Demodulator .00 O 4136 Quad 741‘s (DIP)
t:-;ogg gm;r-‘pm- m’/n: e L:g ] RC.2856 Duat 558's ... .. ...
-39 ua cwrrent mirm amp o . .
LM_4250C Programable op amp . .- .. .. 2,50 O TVR-2000 Super 723, 70-8 .. . 1.00
g t=.15451 Dual peripheral driver . . 3 BRAND NEW LOWEST PRICES (A) T9-5 «r DIP
-75453 Dual peripheral driver . . . BUY ANY — TAl 15
C LM- 75491 Quad seg. driver, LED (DIP) ... 145 BUY ANY lx';‘;o —_ n'l((::: 25: PN
[l LM-75492 Hex diglt driver, 250ma, DIP1.5% #
GENERAL ELECTRIC 3-WATY 7
AU AMP 3 For se00 C $2.50 Q)
3.5 watta continuous, 10 watts peak With
: micro-mini size: Y4xYzxYa”, 9 to 30V sup-
sensitivity. 8 to 16 ohms.
Migr's Type Witt, Sale
SANKEN HYBRID O sl-1010v 10§ B.88

g

AUDIO POWER AMPS § 3115338 i3
Used extensively in hi-fi systems, tape decic, ™M tun-
ers, record players, stereo components, musi:
ments, P.A., etc. All amplifiers, flat within
hz to 100,000. Each unit properly heat- L]
heavy-duty connecting tie lug connectiem _

ended pushpull output. Power subply requred 24VDC.
Output to 3 ohms.. Order by Stock No.

CLOCK CHIPS WITH DATA SHEETS

MULTIPLEX

60-WATT AM-FM-MULTIPLEX
{J Smme Ba above except D$59.95

amplifier heavy-duty stereo
i . .$59.98

60 watt umit. . .

reject,

2 for $19.95

[] Same aa item #1 except
arts may be missing.

“ s [0 MMS311 8-digit 28-Pin :
2N A “DIP” 5 mms312 A4.digit 24-Pin . . .
as Low as _] MMS313 6-digit 28-PIn . .
s7 77 I MM3314 6-digit 24-Pln . ..
0 0O MM3316 4-digit 40-Pln, Sdarm
0 MMs316-A no alarm
MINI-COMPUTER PAR TS

8008 INTEL ml -
o s %rocoub:;:'r u:llo .....$7).95
g 302 L
0 ZsooBiY ... . ¥31.50

Buy Any 3 Take 109,

2586 Bip RAM

o
1024 Bit RAM Mos
Character Gen. ROM _
Character Gen. RoM
84 Bit RAM TT1, .
Programmable RONM
64 bit read & R
Pre-Pro,

Terms: add postage Rated: net 30
rders: Wakefield, Mass. (817
~18 Del Carmine St., Waksiw® ass.
(off Water Street) C.0.D.'S MAY BEWFPH' NED
O 20c CATALOG Fiber Optics, 'ICs’ $am s, Parts

MINIMUM ORDFR — $&% DU

POLY PAKS

P.0.B0OX 942K, LYNNFIELD M 5S. 01940
L]

%15-3829

Circle 106 on reader service card
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RADIO-ELECTRONICS

RADIO & TV tubes 36¢ each. One year guar-
anteed. Plus many unusual electronic bar-
gains. Free catalog. CORNELL, 4217-E Uni-
versity, San Diego, CA 92105

CANADIAN’S free catalog. IC’s Semi’s, parts.
CORONET ELECTRONICS, 649A Notre Dame
V_V., Montreal, Que. Canada, H3C-1H8

=

&

cutting cleaning drilling-layout
SUSPENSION ETCHING

TRUMBULL
333 EBALRA DR. ELCERRITO CA.
94530

EXCEPTIONAL 5-acre ranch. Lake Conchas,
New Mexico. Only $995 per acre. Vacation
paradise. Good long-term investment. Easy
terms. Free brochure. RANCHOS, Box
2006RE, Alameda, CA 94501

Oj PRINTED CIRCUIT TECHNIQUES
FORJTHE HOBBYIST “s3'5¢' o

LEARN design techniques. Electronics
Monthly Newsletter. Digital, linear construc-
tion projects, design theory and procedures.
Sample copy $1.00. VALLEY WEST, Box
2119-A, Sunnyvale, CA 94087

A NEW INSTRUMENT TO USE WITH YOUR SCOPE
MULTITRACER

I 1 P
I tens, IC's. efc -Ah. Shvs

$1995 CHICK OK LONIY ORDLI
WY PAY MORC

BOX 14. LESCO ELECTRONICS. SKOKIE, ILL. 60076

JAPANESE transistors, wholesale prices, free
catalog. WEST PACIFIC ELECTRONICS.
Box 25837, W. Los Angeles, CA 90025.

DIGITAL, Analog Electronics. Theory, design,
construction. Wide variety of topics. Lots of
circuit ideas. All projects tested. Send $1.00
for complete information and sample monthly
issue. SYNTEC CORP., P.O. BOX K, Belling-
ham, WA 98225

42" x 6% single sided fiber
glass board, %s” thick, unetched

TEKTRONIX 321A TRANSISTUR SPECIALS C/MOS (DIODE CLAMPEU)
Portable All-Transistorized 3", | 2N256 PNP GE TO-3 ... ... ...J 50 55
6MHz Triggered Scopes with 10:1 | 2N404 PNP GE TO 5 i .
Probe oo $495.00 | 2N1137B PNP GE T0-3 . .......§ .
MINIATURE TRIM POTS IN2226 NPN's 0B
5K, 10K, 25K, 50K, 100K | MPS3393 NPN Si T0-62 ... 4/31.00
T Sl L e
MULTI-TURN TRIM POTS 7066 .3 7
Similar to Bourns 3010 style §N§§§§ m;m 2: }8:;8' =i 5 %};88
X xS’ x1," gwgfgg gmsy Boz-%o e d 50
N T0- e .
o S0 | B LR -
M NPN Si TO-66 . D 4025 |
$1.50 ea. 3/$4.00 gwggagANPNNs;s 7%55.“. CD 4027 ..
N221 NP i =S s CD 4030 ..
PRINTED CIRCUIT BOARD CAPACITORS  |MAN-1, Red or Yeliow Full Wave Bridges

6V 30UF TANT
20V 4.7UF TANT .
12V 10UF ELECT .

'$1/LED READOUT ...$2.50
5/$1| MAN-3 READOUT $1.75

PRV 2A 6A 25A
200 .951.254.00

www.americanradiohistorv.com

5/$1| MAN-4 READOUT $2.00
$.40 ea. 5/$1.75 | s5ov 100UF ELecT | 03.40(sia 3 $2.000 00 1115 150 5.00
NIXIE TUBES 25V 30UF ELECT ....4 '$1.00( RED OR YELLOW $4.50 600 1.351.75 6.00
imi 1103 1024 bit RAM ... $4.75 | 5311 — CLOCK CHIP 6 DIGIT BCD
Simifar to Raytheon 8650 | Neccoo3 2048 bit RAM 5950 | HOLD COUNT QUIRLY STROSE $o 50
tubes, with socket and data 1101 256 bit RAM .......... $1.75 | 5314 — CLOCK CHIP 6 DIGIT HOLD
sheet $2.25 3/56_00 8225 64 bit-write RAM....$2.75 | COUNT, QUTPUT STROBE ......... $8.50
TiS 73N FETW $.50 8223-PROGRAMMABLE 5316 — ALARM CLOCK CHIP $|2 50
INABSL WIT o ROM .o $4£5_ 2513 —~ 6axTx5
ER900 TRIGGER DIODES .4/$1.00 | Conductive Elastometer low | CHARACTER GEN,
2N6027 PROG. UIT $. profile calculator keyboard. A | 2316 — 64x6x8 STAT
- 2%" X 3Ya" X 1" flex key. | CHARACTER GEN.
VERIPAX PC BOARD 19SK-6 keyboard havmg 0-9,, | SANKEN AUDID POWER AMPS
This board is a {,” single sided K4-C buttons | Si 1010 Y 10 WATTS $ 7.95
paper epoxy board, 41,"x6%," wnth off on swﬁch ..... $6.00 | Si 1025E 25 WATTS
(standard veripax), DRILLED and —— | Si 1050 E 50 WATTS :
ETCHED which will hold up to TILIC SERIES - FPA-711-These Photo Diode Arrays
21 single 14 pin IC’s or 8, 16 74L00— .30 7476— .47 | 3re used to read seven level tape
or LSI DIP IC's with busses for 7400— .18 7480— 65 | 100 ma spacing o...$5.95
power supply connections. Is 7401-— 18 7483110 | PSR TE oo
also etched for.22 pin connec- 7402— 18 7485—1.30 LINEAR CIRCUITS
tor. $5.25 7403-— .18 7486— 48 | LM 309K 5V 1A REGULATOR
7404 .22 7489275 | 723 —40 40V REGULATOR
o 7405— 22 7490— 75 | 301/748-Hi Per. Op. Amp.
ME-4 IR LED ... . 7406— .37 7491—1.30 | LM 320 —5 or —15 V RE
MCD- 2 OPTO 1SOL .$.90 7407— 37 7492— .75 | LM 376 —V to 37V PQS RE
GREEN GAP OSL-16 LED . ..$.60 7408 24 7493— .75 | 741A or 741C QP. AMP.
RED GAP OSL-3 LED ~$.40 | 7410— 18 7495— 99 | 709C OPER. AMP. ...
14 PIN DIP SOCKETS . . 7411— 30 7496— .95 | 340T-5, 12, 15, 18, 24v
DLPIN DIPSOCKETS s iy S 1OTOOS'ERREGA'Jg'azlops'éﬁdhnh'""s .75
10 WATT ZENER! 7413— .75 74107— .50 PER. . o
309 4.7 OR 5, 6%/ 7416— 37 74121— .60 | LM 308 Qper. Amp., Low Power $1.05
4 WATT ZENERS 7417— 37 74123—1.00 | 747—DUAL 741 . ... 75
3.9, 56 6.80R12V.. 7420— .18 74125140 | 536—FET INPUT OPER. AMP.  $2.60
= 7426-— .30 74126—1.40 | 537—PRECISION gP AMP. :2 .60
Silicon Power Rectifiers 7427— 33 74150-—1.15 | LM 3900—QUAD OP. AMP .58
1873 o8 7430 - 18 74151— .95 | LM 324—QUAD 741 ... .$2.20
3A 7432— 30 74153—1.10 | 560—PHASE LOCK LOOP . 2.60
R Al S S el
07 a6 | 35 7438— 37 74157—1.25 —-PH LOCK P. .
03 T 20 50 7440— 21 74163—1.60 | 567—TONE DECODER .. .$2.95
il - 7441—1.05 74164—2.05 | 703—RF-1F AMP. $ .5
11 [ .25 .70 7442--1.00 74165—2.05 LM370 AGC SgU}E’%CH ?\AME’F)? ;l A5
3 7445—1.10 74173—1.80 | 5552 us — ....$ .98
;g 33 S0 7446—1.15 74176—1.80 | 3822— TRANSISTOR ARRAY 5 .95
2]alio 4115 74177180 | L3802 AR IO e e 260
- — ereg Audio mp
REGULATED MODULAR ;iggﬁl fg 74181—3.60 | M 38]1__STEREO PREAMP ... 3175
POWER SUPPLIES 7472— ‘o  74192—1.50 1 |1 382__DUAL AUDIO PREAMP $1.75
- —15VDC AT 100 ma, 7a73— 13 74193—1.45 | (M 311-—HI PER. COMPARATOR $ .95
115VAC INPUT $19.95 | 7474 .43 74195—1.00 | LM 319—Dual Hi Speed Comp. $1.25
. 7275 7% 75491—1.10 | LM 339—QUAD COMPARATOR _ $1.65
5VDC AT 1A, 115VAC Bt RIACS SCR'S
INPUT $19.95 Similar to 8038C IC Voltage
= R19-9Y | controlted osc:iill’?té)r,mas hfea~ ga'
tured in Oct. 73 P.E. they have E .
IN 4148 14/51'00 sine, square and triangular out- 60170
Terms: FOB Cambridge, Mass. Send | puts good to IMHz. Two of 00120
Check or Money Qrder. Include | them can be used to make an b
Postage. Minimum Order $3.00. FM generator ... | |
Send 20c for our catalog featuring Transistors and Rectlflers 145 Norfolk St., Cambridge, Mass.
P.0. BOX 74D
SDMERVILLE, MASS. 02143 TEL. (617) 547-4005

FLYBACK checker, scope adaptor. Easy to
operate. Removal from circuit not necessary.
$10.95 post paid. E.P. ELECTRONICS, 17 East
El vado, Tucson, AZ 85706

DIGITAL electronics! Complete schematics,
parts lists, theories—Discrete Component
Digital Clock, $3.00. Increase technical com-
petence, hobby skills—Complete course in
Digital Electronics is highly effective, $10.00.
Free literature. DYNASIGN, Box 60R2, Way-
land, MA 01778

AUTORANGING DMM, deluxe vom’s, logic
probes and more. Lowest prices. Free cat-
alog. ELECTRO INDUSTRIES, 4201 Irving
Park Road, Chicago, IL 60641

NEW Canadian Magazine, “Electronics Work-

shop”, $5.00 yearly, sample $1.00. ETHCO,
Box 741 “A’, Montreal
SURPRISE! Build inexpensively, the most

unusual test instruments, futuristic gadgets
using numerical readouts! Catalogue free!
GBS, Box 100B, Greenbank, WV 24944

WHOLESALE, scanners, CB/SSB/AM, crys-
tals, directories. Catalog 25c. G-ENTER-
PRISES, Box 461R, Clearfield, UT 84015.

SEMICONDUCTOR and parts catalog J. & J.
ELECTRONICS, Box 1437, Winnipeg, Mani-
toba, Canada

Fingertip Tuning 1

Barlow Wadley XCR-30

New concept in 9-volt battery
shortwave portable — featuring
T 0.5-30 MHz continuous tuning
i with direct frequency readout.
! Totally unlike other portables.
1

GILFER ASSOCIATES, INC.
P.0O. Box 239, Park Ridge, NJ 07656

RESISTORS_High stability, low noise car-
bon film. Free literature. STP, Box 146, An-
dover, NJ 07821

TROUBLE getting parts for projects? Let us
buy them for you. PARTS BUYING SERVICE,
Box 1026-R2, Fremont, CA 94538

CALCULATOR owners: Use your + — X =
calculator to compute square roots, cube
roots, trigonometric functions, logarithms,
exponentials, and more! Quickly, accurately,
easily! Send today for the improved and
expanded edition of the first and best cal-
culator manual—now in use throughout the
world . . . still only $2.00 postpaid with un-
conditional money-back guarantee! MALL-
MANN OPTICS AND ELECTRONICS, Dept.-
7B, 836 South 113, West Allis, WI 53214
TWENTY dISC or 10 bar magnets $1.00.
MAGNETS, Box 192- E, Randallstown, Md.
21133

BUILD your own 8k 16 bit computer for less
than $150 (less memory)! Parts and plans
available. Details $2.00. HAP, Box 21, Et-
trick, VA 23803

PARTS!

TUBES!
36°;
tube
"ORDER FREE

IF NOT SHIPPED
IN 24 HOURS'

CORNELL'S
New Color

- 33%

IN LOTS OF 100

FL:JPgs. New Ilems
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INTERNATIONAL ELECTRONICS UNLIMITED

DIGITAL INTEGRATED CIRCUITS

8091
8092
8095
8121
8123
8130
8200
8210

9002
930

CD4001

7400 $ .19 7447  $1.15 74141 $1.23

HIGH SPELD TTL

8000 SERIES TTL

9000 SERIES TTL

Please specify data sheets required with order. Add
$.50 per data sheet for items priced less than $1.00

Ea. Ea. Ea.

19 7448 115 ‘ 74145 1.5
19 7450 .24 74150 1.09
19 7451 27 74151 .89
22 7453 .27 74153 1
.22 7454 .39 74154 1
.39 7460 19 74155 1
39 7464 .39 74156 1.
.25 7465 39 74157 1.29
.25 7472 36 74161 1
19 7473 .43 74163 1
.29 7474 43 74164 1
.79 7475 .75 74165 1

1

39 7476 47 | 74166 1.65
39 7483 111 | 74173 165
39 7485 1.39 74176  1.65

19 7486 .44 74177 99
.29 7489 275 74180 1.09
.35 7490 76 74181  3.65

.39 7491 1.29 74182 .89
.29 7492 .79 74184 2.69
.35 7493 .79 74185 2.12
22 7494 .89 74190 1.59

.45 7496 .89 74192 149
.39 74100 1.65 74193 139
19 74105 .49 74194 139
1.09 74107 .49 74195 .99

{
!
29 | 7a05 89 ’ 74191 159

9] 74121 .57 74196 1.8
99 74122 53 | 74197 99
1.10 74123 .99 74198 2.19
1.10 74125 .69 74199 219
1.15 74126 79 74200 7.95

POWER TTL

33 74151 33 | 74190 1.69
33 74155 .33 74L91  1.45
33 74L71 33 74193 1.69
33 74L72 .49 74195 1.69
.33 74173 .69 74198 2.79
33 74174 69 74L164 2.79
.33 74L78 .79 741165 2.79

33 74185 1.25
169 | 74186 .69

.33 74H21 33 74H55 .39
33 74H22 33 74H60 .39
33 74H30 33 74H61 39
33 74H40 33 74H62 .39
.33 74H50 .33 74H72 .49
.33 74H52 33 74H74 .59
33 74H53 39 74H76 59

.59 | 8214 169 8811 .69

59 8220 1.69 8812  1.10
1.39 8230 259 8822  2.59

.89 | 8520 1.29 8830 2.59
1.59 8551 1.65 8831 259
2.19 8552  2.49 8836 .49
2.59 8554 249 8880 1.33
3.49 8810 79 ‘

.39 9309 .89 9601 .99
1.14 9312 .89 93602 .89

74C162
74C163
74C164
74C173
74C154 3.50 ' 74C195
74C157 2.19
74C160 3.25
74C161 3.25

4000 SERIES RCA-EQUIVALENT
CD4013 1.20| CD4023

CD4009 .85 CD4016 1.25|CD4025
CD4010 .85 CD4017 2.95 CD4027

CD4011
CD4012

.55, CD4019 1.35|CD4030
.55/ CD4022 2.75/CD4035

MEMORIES

256 bit RAM MOS
1024 bit RAM MOS

1024 bit RAM Low Power
64 bit RAM TTL
Programmable ROM

10% OFF ON ORDERS OVER $25.00

LOGIC PROBE KIT POWER SUPPLY SPLITTER KIT
« Ten nano/sec capability * Ground reference for positive & negative
e Checks TTL & DTL logic output from single supply — any DC source to :!0¢*
e Dual slope memory » Balanced output adjustment
s Internal 5V regulator * 1 amp-current capability with sink
Kit is complete with all necessary * increase usefulness of your power supply
components, case, probe, complete Complete with all components & instructions $ 95
instructions and logic chart. $19.95
18 PIN CALCULATOR KIT
s MM 5736 18 PIN Calc. Chip four function 6 Digi
s A pair of 3-in-1 PAKS (6 digit} LED NSN 33
TRANSISTOR GRAB BAG + One 75492 HEX Digit driver
PNP & NPN Schematic and instructions included. You susply
Yield 50% + Good switches, keyboard and battery for complete calculz or.
Good for use as segment drivers  30/$1.00 $3.95

CALCULATOR CHIPS LINEAR INTEGRATED CIRCUITS]

5001 LS| (40-Pin} Add. subtr, mult. & dv., 12-dig
Data supplied with chip $3.95 ea.
Data only — Refundable with purchase 100

Pos V Reg (super 723) T0-5
301 Hi performance AMP MINI-DIP, TO-5
302 Voltage Follower T0-5
304 Negative Voltage Regul. TO-5

5002 LSl simiar to 5001 exc. des. for battery 305 Positive Voltage Regul. 7O-5

operated - Data supplied with chip 7.95 ea. 307 Op AMP (super 741) MINI-DIP, TO-5
. 308 Aicro Power Op Amp MINI-DIP
Data only — Refundable with purciase 1.00 309H 5 V Regulator 200 ma 10-5

309K 5 V 1A Regulator 70-3
310 Voliage follower Op Amp TO-5
3n Hi perf. Volt. Compartr.  MINI-DIP, TO-5
319 Hi-Speed Dual Compartr. DIP
320 Neg. Reg. 5.2, 12, 15 10-3
324 Quad Op Amp DIP
339 Quad Comparator DIP
3407 Pos. Volt. Reg.
(6V-8V-12V-15V-18V-24V) TO-220

5005 LSI (28 pin) Full 4 funct. mem. 12-dig. dispi. &
calc. 7 seg. mitplx. outp. Data suppl. w/chip 8.45 ea.
Data only — Retundable with purchase 1.00

MM5736 18 Pin, 6-dig., add, subtr., multL, div. 3.95 ea.

DIGITAL CLOCK CHIPS

170 ACGC/Squelch AMPL 7O-5 or DIP
; Af-IF Strip-detector DIP
MM 5311 ZQ-p\n any readout 6-dig. BCC mux 3'7§ A~1‘rFM"I5pSB Strip DIP
withispecdlsheet 995 ea. 376 Pos. Volt. Regulator MINI-DIP
MA4 5312 24-pin any readout 4 digit lpps output 377 2w Stereo amp bip
BCD mux with spec. sheet 6.95 ea. 180 2 Watt Audio Amp bie
38n-8 6W Audio amp MINI-DIP
MM 5313 28-pin any readout 6 digit Ipfs 381 Low-Noise Dual Pre-Amp DIP
BCD mux with spec. sheet 7.95 ea. 382 Low-Noise Dual Pre-Amp DIP
55 Prec. Vollage Regulator  DIP
MM 5314 24-pin LED-Incandescent readout mux 552 Timer . ® MINI-DIP
6-digit with spec. sheet 8.95 ea. 703 RF-1F AMP MINI-DIP
MM 5316 40-pin_norm_ alarm set snooz2 alarm-timer L el
Or 24-hr. operat. wilh spec. sheet 12.95 ea. 723 Voltage Regulator DIP
739 Dual Hi Perf. Op AMP DIP 1
LED’ 741 Comp. Op AMP MINI-DIP, TO-5
s
747 Dual 7471 Op Amp T0-5 or DIP
748 Freg. Adj. 741 MINI-DIP
ool edgIORI8 1303 Stereo Pre-Amp DIP

Axial leads micromini dome .25 ea.
jumbo clear dome visible red .35 ea.
Infra red (invisible) diff. dome

1304 ™ Mulpx Stereo Demod Dif
1307 fM Mulpx Stereo ‘Demod DIP
1458 Dual Comp. Op Amp.  MINI-DIP
LH2111  Dual LM 211 Voit. Comp. DIP
3065 TV-FM Sound System DIp
3075 FM Det.-LMTR & Audio DIP

DISPLAYS

Red, 7 seg., .270" Pre-Amp
P . ; " 3900 Quad Amplifier DIP
Red alpha numeric, .32 3905 Precision Timer DIP

Red, 7 seg., .127" in line leads
Red, 7 seg., 127" staggered leads
Red, 7 seg., .190"

Creen, 7 seg., .270"

Red, 7 seg., .270"

Yellow, 7 seg., .270"

.75" high direct viewing LED
Red, 7 seg., .3"

OPTO I1SOLATORS

7524 Core Mem Sense AMPL  DIP
7528 Core Mem Sense AMPL  DIP
7534 Core Mem Sense Amp DIP
7535 Core Mem Sense Amp DIP
8038 Funcftion Generator DIP
75451 Dual Peripheral Driver MINI-DIP
75452 Dual Peripheral Driver MINI-DIP
75453 (351) Dual Periph. Driver MINI-DIP
75491 Quad. seg. driver for DIP ™ ea.
LED readout
75492 Hex digit driver DipP 59 ea.

Diodes $1.09 ea.
Transistor .69 ea.

Please specify which data sheets are required witt ¢ «er.
Add $.50 per data sheet for items priced less than ¥1.00
each.

PHASE LOCKED LOOPS
TRANSISTOR SPECIAL

Phase Locked Loop DIP 2.75 ea.
561 Phase Locked Loop DIP 2.75 ea.
562 Phase Locked Loop DIP 2.75 ea.
565 Phase Locked Loop DIP 2.65 ea.
566 Function Generator MINI DIP 275 ea.
Tone Generator MINI-DIP 2.95 ea.

Hi Voltage Power Transistors — Prime Quilin
Typically 40 Beta at 50 MHz. 10W, 1A max TO-3
NPN 400 VOLT  $2.45ea. With combinec
NPN 300 VOLT 1.20 ea. total of 100

NPN 200 VOLT 75 ea. trans — 15% OMf

Al items ars new, unused surplus parts—tested functional. Satisfactica
is guaranteed. Shipment will be made via first class mail — postage

. paid — in U.S., Canada and Mexico within three days from receipt =
order. Minimum order — $5.00. California residents add sales tax.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CALIF. 93940 USA

{408) 659-4773

Circle 103 on reader service card
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= RADIO-ELECTRONICS

NOW, receive new weekly catalogue of
government surplus electronics bargains
plus  “Buying Surplus.” Just $6.00/year.
INSIDE SCOOP, 5050 Roseville Rd. #B-34,
North thlands CA 95660

ELECTRONIC ENGINEERING
& INSTRUCTION

TV tuner repairs—Complete course details,
12 repair tricks. Many plans. Two lessons, all
for $2. Refundable, FRANK BOCEK, Box 3236
(Enterprise), Redding, CA 96001.
SELF-STUDY CB radio repair course. There’s
money to be made repairing CB radios. This
easy-to-learn course can prepare you for
a career in electronics enablmg you to earn
as much as $16.00 an hour in your spare
time. For more information write: CB RADIO
REPAIR COURSE, Dept. 11-R, 531 North
Ann Arbor, Oklahoma City, oK 73127
DEGREE program in Electronics Engineering.
Our 29th year! Free lterature. COOK’S IN-
STITUTE, Dept. 14, Box 20345, Jackson, MS
39209.

WANTED

BASEBALL collectibles. WALTERS, 622 Sun-
set, Muskegon, MI 49445

QUICK cash . . . for electronic equipment,
components, unused tubes. Send list now!
BARRY, 512 Broadway, New York, NY 10012,
212 Walker 5-7000

CHIEF technician (German) 15 yrs. experi-
ence. Age 32 yrs., English speaking. Fully
qualified in color television, radio etc.,
maintenance, is very keen to obtain an in-
teresting and preferably permanent post
starting January 1975. Please write to: GERT
WUENSCH, 28 Bremen 44, Bruchweg 19,
Germanv.

DECEMBER 1974, Radio-Electronics pre-
sents the latest circuits and features to be
found in the 1975 lines of color TV sets. For
just one, there's an up-to-the-minute report
on the Magnavox digital keyboard remote
control.

COLUMBIA 4 CHANNEL S
Solid state SQ 4 channel adapter, 2
amps builtin. Decodes 4channel or
synthesizes 4 channel. ....$35.00

For console |nstallat|on w/face
plate, no knobs.

Stereo amps for tape -or turntable
playback.

Pair of matching speakers w/wfmrs
for above

For use with most Instamatic
cameras. With nicad battery and
built-in charger. Never buy flash
cubes again. ............... $9.95

Fully assembled pocket calculator
chassis with calculator chip. Uses
LED readouts not included .$5.00

115 voltinput, 64VCT 6 amp output
$11.95 each, 2/$22, 5/350

Completely finished, 9x12x5 in-
ches. 16 ohm, with extension
cord. .......eiiiiiiiannn $15/pair

All above material plus shipping. 96

page catalog free.
JOHN MESHNA JR. PO Box 62
E. Lynn Mass. 01904

Circle 105 on reader service card

ADVERTISING INDEX

RADIO-ELECTRONICS does not
assume responsibility for any
errors which may appear in the
index below.

READER SERVICE
CARD NO.

91 Allison Automotive ..................

29  Arrow Fastener Co., Inc.

67  Audio Amateur ..........ccceoenieen
Bell & Howell Schools ............

15,22,23 B & K Division of

Dynascan Corp. ............ 32,78
96 Blonder-Tongue ................ Cover 111
79  Brooks Radio & TV Corp. .......... 99
70 BSRUSALtd. .ccooovvveinenarriene. 89
97  Castle TV Tuner
Service, Inc. ...c.occeeivnnnn Cover 1V
25  Channellock Inc. .cocoooriinnirrcnces 80
9 Channel Master .........cccocveciienen 17
21 CIE, Cleveland Institute of
Electronics .........cccoevvnneceenn 74-77
24  Continental Specialties Corp. .... 79
CREI, Division of the
McGraw-Hill Continuing
Education Center ................ 56-59
6 Crown International ................. 14
18  Data Precision Corp. .................. 71
5 Delta Products, InC. ......ovvveveeenes 13
65  Edlie Electronics ...........c..ce...... 87
93,95 Edmund Scientific Co. ...... 107,118
12 EICO,
Electronic Instrument, Inc, .... 24
77 E &L InstrumentsInc. ............. 98
19  Electronics Book Service ............ 72
EMC, Electronic
Measurement Corp. .......c.c...... 102
85  Fluke ...cooooiiiiiiiiiiieieis 104
94  Fordham Radio Supply Co. ...... 108
GC Electronics ......cceeveveennnes ....101
83  Grantham School
of Electronics ..........cccovcevennen 103
GTE Sylvania
Electronic Components ........ 2
92  Harwil Co. «cooovvveeeiveivercs 107
100 'Heath Co . womiimdmeet. mminisimensan 92-97

88  Indiana Home Study Institute ....106

8 International Crystal .................. 16
89  Jensen Tool & Alloy ................. 106
2 Jerrold Electronics .............. e 1
27 Judson Research & Mfg. Co. ...... 83

Kroch's & Brentzno's ................ 83
13  Lafayette Radio Electronics ...... 26
69 . Leader ....cccooviiiiiinnieiniiiein, 89

80  Lectrotech, Inc. .......... ——) (0]}

90 C. H. Mitchell Co.
Electronic Tool Division ........ 107

82 MITS, Micro-Instrumentation

Telemetry Systems, Inc. ........ 102

72 Mountain West
Alarm Supply Co. ....coveennen. 90
71 National Camera Co. ................ 90
National Technical Schools ....28-31
NRI Training .......cccecvvviviennen. 8-11
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READER SERVICE

CARD NO.
81 Non-Linear Systems, Inc, ..
84  Olson Radio Corp. .........cccoveee
86  Oneida Electronics
Mfg. Co.Inc. .ocoveveiniiiine 105
73  PAIA Electronics ........cccceeeeeey.. 90
28  Projector Recorder Belt Co. ...... 83
1 PTS Electronics .................. Cover II
11 Radio Shack ......cccoevvvevereieinennnn, 23
RCA Electronic Components
Picture Tubes
17 Test Equipment
30  RGS Electronics ...
78  Rye Industries .........cccccovvuvrinnnn.
61  Scelbi Computer
Consulting, Inc.
64  Schober Organ .........cccceevevuvennne
26 Sencore INC. ....cccooveevicreriininnenn. 81
14,20 Shure Bros. ...coeovceeeeveveennann. 27,73
62  Southwest Technical Products .... 85
4 Sprague Products Corp. ............ 7
Supreme Publications ................ 86
Sylvania Technical School
Home Study Division ........ 38-41
10 Tab BookS ...cccccvvrveeniciennnnn, —— 22
74  Technical Documentation .......... 90
7,16 Tektronix, InC. .....coooviveevviivveeinnn. 15
66  Telematic ....occcovereivrerennsineneninnnne 88
68  Tri-Star .......cccviieeienieeniinenenn, 88
63  Trigger Electronics 86
3 Tuner Service ........oocvervvevverernnnn S
Vintage Radio ...........cccoevvinnnnn 106
75,76 Weller-Xcelite
Electronics Division .............. 91
87  Winegard Co. ...ccocvvveeveeerecrecnn, 105
MARKET CENTER
98  Ancrona Corp. ............. PI— 117
ATYV Research Corp. .......oveevcene 110
99  Babylon Electronics .............. 110
Cornell Electronics ... ..114
Command Productions. .............. 109
101 Delta Electronics .........c.cooveennen. 112
102 Digi-Key ..o, 112
Gilfer Associates, Inc. ................ 114
Gregory Electronics Corp. ........ 110
GT Products .......cceevvrevievninnnnn. 109
103 International Electronics
Unlimited ..........cocvvriiarininnne 115
104 James Electronics ...................... 109
Lakeside Industries .........c......... 109
Lesco Electronics ...............c........ 114
105 Meshna Electronics, John Jr. ....116
Music Associated ........................ 109
Photolume Corp. .......cceeevrennn... 109
106 Polypaks .....cccceevevverenneenn. 111,113
Printed Circuits Techniques
for the Hobbyist
Solid State Sales ..........cccooueennnne
107 Valu-PaK ...cccovvvvvevienriccieieens
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CMOS

Waveform Generator Kit

XR205K Only $28.00

Voltage

LED's

nas
288?25 $ gg Here's a highly \?ersatile Iafb Regulatm '125dla .
1 instrument at a fraction o
288%22 533 the cost of conventional unit. LM100H $5.50 ggg szﬂow & gg
4006 AE 390 Kit includes two XR205 IC's, LM104H 6.50 209 Green 35
4007AE 65 data & applications, PC board LM105H 5.10
4008 AE 360 {etched & drilled, ready for LM105F 8.50
4009AE 95 assembly) and detailed instruc-  LM109H 9.50 lmlldia_
4010AE 1.20 tions. tmggx g.go = Lo
4011AE 55 EMZO% B . 216 Red 23
4012AE .55 - ellow
DUAL LOW  Lvzosn 300 ital S 3
4014AE 380 A d. A NOISE LM209K  3.70 ch
- =
4016AE 1.15 udaio mps oP AMP tmggg: 1'38 .200"d#a.
4017AE 2.95 LM352: 6-15V, 1.15W, 852 1.60 LM331N- LM304H 1.40 with liquid crystal display. 220 Red 25
4018AE 320  LM354A: 627V, 2.80W, 802 250 &MV LM305H 110 Beautiful, reliable & accur- 220 Yall S0
4019AE 1.30  TAAB11B12: 6.15V, 1.15W, 82 1.60 Vio 1000nA LM305AH 1.40 ate. $149.00 plus $2.50 220 Ge o 30
4020AE 420  TAAG21A12 627V, 140W 80 200 |18 Joo0n LM305N 120 for shipping & handling. & reen
4021AE 3.80 TBA641B11: 6-18V, 220w, 4§ 3.00 b i, LM309H LiGs )
4022AE 295  TBASOO: 5-30V,470W.8() 220  §oise=1.5d8 e S Memories Displavs
4023AE 55 TBAB10AS. 4-20V, 2.50W, 42 3.00 2720 T el splag
4024AE 2.30  TBA820: 3-16V, 0.75W, 4 1.70 LM336 240 P1101A  $7.00 SLA1 Red 2.25
4025AE 55  TCA830: 520V, 2.00W. 4Q  2.20 FM Stereo LM337 240 P1101A1  8.50 SLA11 Green  4.25
4026AE 9.90  TCA940: 624V, 6.50W, 852  4.40 LM340.06K 2.60 P1402A 8.50 SLA21 4.25
4027AE  1.85 Demodalator #O05k 250 P2102 16.00 e T e
4028AE 2,95 MSa0,06k] 2:60 P3101 5.50 o :
2029AE : XR1310 $3.90 LM340-08K 2.60 550 SLA12 1 Greer 2.25
B 5.40 LM340.12K 2.60 P3101A 7 SLA22 2.25
4030AE 1.25 LM340-15K 2.60 MM6E560N  5.00 SLA3 Rec 7.50
4035AE 1.80 : MMB561N  5.00
LM340-18K 2.60 SLA4 Rec.  7.50
4037AE 4.00 " IRt aR] Sieo DM8599N g.gg
4040AE 470 AMP“HERS 93403 .
w mear Oritolsolse
4042AE 295 LM723CH .80 MCT2 1.45
4043AE 2.95 Power AMS  IHF Price LM723CN 75 Decoded Read/
A04anEl 1295 $1-1010Y  10W  25W  $ 6.40 L129 1.50 Write RAM
4049AE 1.35 Sgl025E] oW 6w Evac o s P1103  $7.50 H ne
i . 50W W . . .
Linear I(Cs
4051AE 5.40
A4056AE 3.50 LM301A TO-5 $.90
4060AE 4.95 Foias $SG SHGOHS: LM301AM  Minidk, .75
4069AE 80 ¢ LMgg1AN Dip 1.10
LM302H TO-£ .95
4076AE 430 You deserve LMaosn  Dp. 1.0
LM306H TO-& 2.80
PREMIUM QUALITY COMPONENTS § &ion 1o &
c o y b LM307M Minii di .90
TTL 4 When you order from us, that is what you receive! We've been buying and tMgggH TO'? 1%3
2 selllng top qua!ny components for nearly ten years. Qur annual volume exceeds $3 Lm310ﬁH $8:; ?'40
SN74S00N  $.80 million. We handle only original parts, from the world’s leading manufacturers and LM311H 105 170
SN74S02N .80 our customers include some of the largest and most quality-conscious companies. Qt LM318H TO-5 250
gm;:ggim gg Now you can take advantage of our component buying skills and power. Select b‘ tm;’gggm ¥6":d' 32
SN74S08N ‘80 from a broad range of advanced devices. Enjoy competitive and often amazingly low :n LM709CN Dip‘ ‘a5
SN74S10N .80 prices. Depend on shipment in 48 hours or less and rely on our guarantee of complete o LM710CH TO-E 60
SN74S11N .80 satisfaction —— ANCRONA CORPORATION. 4 LM710CN  Dip .75
SN74S20N .80 B X LM725CH TO-5 5.00
SN74S30N .80 LM733CH TO-E 1.50
SN74S32N .80 LM733CN  Dip 1.50
SN74S40N 80 7400N 18 | TROON TTL COMPUTER LM741CH TO-E .45
SN74S41N 80 7401N 27 74150N 1.14 POWERTTI- INTTERFACE LM741CM  Minidip, .44
SN74S64N .80 7402N .23 | 7475N 79 | 74151N 89 LM747CH TO-£ 1.90
SN74574N  1.30 | 7403N .23 | 7476N 59 | 74152N 2.25 74L00N DM8820N  4.00 9602 2.00 | m747CN  Dip 90
SN74S85N  6.10 7404N 25 | 7480N .66 | 74153N 1.12 74L02N .34 DM8820AN 6.50 9614 3.00 | \m748CN  Dip 40
SN74S86N  2.90 7405N 29 | 748IN  1.21 | 74154N 1.64 74L03n 39 DM8830N 450 9615 3.00 | \3046CN Dip 95
SN74S112N  2.50 7406N 42 | 7482N 1.01 | 74156N  1.49 74L0an 39 DM883IN 500 9616 4.50 | \3054CN Dip 1.50
SN74S113N  1.50 7407N .49 | 7483N  1.01| 74156N 1.49 7a4L10N .34 DM8832N 500 9617  3.00
SN74S133N 1.00 | 7408N .24 | 7484N  3.01 | 74157N 1.26 74L20N .39 9600 1.30 9620 350 Phase Locked L »ops
SN74S138N  4.50 7409N .54 | 7485N  2.49 | 74158N 1.54 74L42N 162 9601 1.30 9621 3.00 gy
SN74S139N  4.20 7410N .24 | 7486N 49 | 74160N  1.89 74L47N 1.62 LM567CM  Miridiny 2.00
SN74S140N  1.00 7411N 29 | 7489N  2.99 | 74161N 1.59 74L51N .34 Pulsg GENERATOR
SN74S151N  3.30 7412N .51 | 7490N .79 | 74162N  2.05 74L73N 74
SN74S153N  3.30 7413N .79 | 7491IN  1.29 | 74163N 1.59 74L74N .89 lC SOCL\E'tS
SN74S154N  3.40 7414N 2,81 | 7492N 84| 74164N 1.89 74L90N 1.62
SN745157N  3.00 7416N .47 | 7493N .84 74165N 1.89 74L93N 1.74 8 pin DIL
SN74S158N  3.00 7417N .64 ;giﬁN 1-23 74166N  1.98 74L95N  1.62 14 pin DIL ze
SN74S160N  6.60 7420N 25 . 74170N  2.55 " ;
SN74S161N  6.60 7421N 51 | 7495N 99| 74173N 1.79 oo }-23 Interdesign 1101: 0.1H2-2MHz, e s =i e
SN74S174N  4.75 7423N 49 | 7495AN 1.51 | 74174N 1.52 9308 3'40 0.5V Output, var. width, line or 28 pin DIL 110
SN74S175N 5.00 | 7425N .49 | 7496N  1.09 | 74175N 1.92 o3Los 8o bettery operatian. $159.00. 36 pin DIL 1.70
SN745181N 12.50 7426N .49 . 74176N  1.69 : i 3
SN7aSisen ‘530 | 7a27n  sa|74100N 1es|iaian iee | 9317 a0 ~ Power Regulators e W
SN74S194N  4.40 7428N .51 - 74180N 2.49 )
NS AAD 7430N 23| 74107N .49 | 74181N 385 oo B LM335K: 5V, 600mA  2.40 Teflon
SN745251N  4.20 7432N 29 | 74108N 91| 74182N 1.19 S i LM336K: 12V, 500mA 3.50 )
74109N .91 L6 3.20 LM337K: 15V, 450mA  3.60 3pin TO-5 55
SN74S253N  4.20 7433N .61 74184N  2.89 03018 350 . 2bin 108 e
SN74S275N  3.20 7437N .49 | 74110N .71 74185N  2.29 93L21 150 . 6pin TOS 90
SN74S258N  3.70 7438N .49 [ 74111N 91 | 74190N 2.89 9322 180 Power Transistors o e 10
SN745260N .90 7439N 1,01 | 74114N 91| 74191N 2.89 93L24 280 Ha pi oe o
SN74S280N 5.70 7440N 23| 74115N 91| 74192N 1.49 93028 370 BU204 1300V 4.14 (2 o
SN745289N  5.00 7441AN 1.16 | 74118N .91 | 74193N 1.39 93U34 400 BU205 1500V 4.95
93510 6.80 7442N 99 | 74119N .81 1 74194N 1.89 o3L 38 4:20 BU206 1700V 5.94 - o
93516 6.80 7445N  1.14 | 74121N .59 74195N .99 93L40 6.50 BU207 |300M) | 585 Sh|ﬂ Reglﬁfel’s
93521 350 7447N  1.39 | 74122N .89 | 74196N 2.39 93L41 680 BU208 1500V  6.93
o555 320 7448N  1.29 | 74123N .96 | 74197N 2.39 93L60  3.00 BU209 1700V 8.64 05 SRS
93348 370 7450N 23 | 74125N  1.39 | 74198N 2.59 03L66 270 cas
: 7451N 29 | 74126N  1.39 | 74199N 4.48 : 1:332 &{L?g
7453N 26 | 74128N  1.21 | 74200N 5.05 &
IG Zomenl  2al7EnaoN Bosaaaatn B9l I mamen] | MECHNIEAL $D:0TA PACKETS LA Ao
H 7460N 24 | 74136N .91 | 74251N  1.75 $10.00 o : 1408 6.00
7470N .31 | 74141IN  1.89 | 74278N 2.95 . Contains literature for all products 1407 &.00
SPEED l ll. 7472N 39 | 74145N  1.79 | 74279N .92 1506 i00
7473N ‘a7 | 74147N 295 | 74293N 92 | SALES TAX: California residents add 6%; Canadian 1507 300
;zzg?m .49 7474N 47 | 74148N 3.55 | 74298N  2.55 | residents add 12% federal sales tax, and add 5% in B.C. gg?gi ;_E)g
74HO04N .36 2624V 400
74HOSN .38 SEND CHECK OR MONEY ORDER {(NO. C.0.D.) TO: 2525y 550
74HOBN .44 2807 400
74H10N .44 2808 520
74H1IN .44 TMS3114  8.:0
74H15N .38 ] MMB5055N  £.00
74H20N .39 MMS5056H  5.00
74H40N 36 P. O. Box 2208R, Cuiver City, CA. 90230 MMS5057N  &.00
74H74N .69
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Completely new Catalog Packed wilh huRe selectiOn ot telescopes. m
croscopes, binoculars magnets. magniters, posms, photo components.

LIVE IN THE WORLD
OF TOMORROW...TODAY!

And our FREE 164 PAGE CATALOG is packed
with exciting and unusual values in ecological and
physica! science items — plus 4,500 finds for fun,
study or profit... for every member of the family.

A BETTER LIFE
STARTS HERE

3-CHANNEL
COLOR ORGAN KIT

Easy to build low-cost kit needs no
technical knowledge. Completed unit
has 3 bands of audio frequencies to
modulate 3 independent strings of
colored lamps (i.e. “lows' -reds, “mid-
dies''-greens, "‘highs''-blues. Just con-
nect hi-fi, radio, power lamp etc. &
pltug ea. lamp string inlo own channe! (max. 300w ea.) Kit fea-
tures 3 neon indicators, color intensity controls controlied

individ SCR circuits; isolation transformer; custom plastic.

housing; instructions.

Stock No. 41,831 EH .$18.95 Ppd.

PRO ELECTRONIC
SOUND CATCHER

Parabolic mike w/ 1834" reflecting
shield & 2 I.C.'s in amplifier magni-
fies signals 100X that of omni-direc-
tional mikes. Catch a songbird 14
mile off; QB’s huddle strategy; sounds
never before heard. Super directivity
gives highest signal to noise ratio poss. Safe: auto. cuts off
ear damaging noises. Earphones, tape recorder output, tripod
socket. Req. two 9v trans. batt. (not incl).

No. 1649 EH (572 LB.)

BIG EAR “TOY MOOEL =80,176 EH

LIE DETECTOR TYPE METER »

Amazing Emotion Meter reveals hid-
den likes, dislikes. Easy to use; sen-
sitive, accurate. Measures changes in
body resistance caused by changes
in emotional state. Needle movement
tndicates emotional response (not
whether favorable or unfavorable).
Effectiveness depends on questions asked and interpretation.
Unique 10-o0z. set ideal for entertainment and education —- par-
ties, science projects, psychological experiments. Requires 9V
transistor battery (not included). Instructions.

No. 42,194 EH (278X4X134") ... o $19.95 Ppd,

GET A CHARGE
FROM THE SUN!

Our 12V Solar Battery Charger allows
directconversionof light-to-electricity.
Compact panel put on a boat can
automatically charge its 12V battery
over entire daylite period. Use any-
where for a trickie charge. Big value, . .

it comprises 3012V silicon solar cells in series w/duode

No. 71,971 EH (AB. 30 W-HRS./WK.) —— $89.95 Ppd.

9x18” HI CURRENT MOOEL (6W, 12V 500 mA)
No. 72,010 EH (AB. 150 W-HRS./WK.) ... .. T $420.00 Ppd

€x6" LO VOLTAGE MODEL (1 Sv, .38w, 250 mA)

No. 42,172 EH - — .$49.95 Ppd.

%»

[) PLEASE SEND

MAIL COUPON FOR
GIANT FREE
CATALOG!

SANEAIGES, JutOHERTLIAN GIANT FREE
4500 sAREAins CATALOG “EH"

COMPLETE & MA

EDMUND SCIENTIFIC CO. 300 Edscorp Building, Barrington, N.J. 08007

How Many Stock No.

TAKE TEMPERATURES IN SECONDS

Edmund’'s new electronic oral ther-
mometer obsoletes glass mercury
type. Seconds instead of minutes,
more accurate, much easier to read!
Put disposable cover (supply incl.) on
flexible probe, place under tongue,
push button, dial meter center, read
temp fast in F.© & C.°. 92-106°F.
(33-41°C.) in %° increments, 97-101°F. to %.°. Safe, hyg|en|c,
no squinting. Compact metal case fits in doctors', nurses’ shirt
pocket. Incls. 9v trans. batt., instrs.

Stock NO. 42,210 EH ... $25.00 Ppd.
® 0000000000 00 00 0 00

LOW COST
7X INFRA-RED VIEWER

New, great buy for Infra-red crime
detection surveillance, security sys-
tem alignment, . R. detection, laser
checking, nite wildlife study, any
work requiring |. R detection and
conversion to visible spectrum. Self
contained scope w/everything but |.R. light source works in
any |.R. lit area: 6V or 12V power, 6032 I.R. converter tube, /4.5
objective lens, adjustable triplet eyepiece, shockproof housing.
See bright in dark! Under 4 Ib.,, comparable to others at $350
& up.

No. 1648 EH (11x14%ax3") ... ... ..$199.95 Ppd.

® 000000000000 090 0 00
KNOW YOUR ALPHA FROM THETA!

For greater relaxation, concentration,
listen to your Alpha-Theta brain-
waves. Ultra-sensitive electrode head-
band slips on/off in seconds—elimi-
nates need for messy creams, etc.
Atch'd to amplifier, filters brain-
waves, signals beep for ea. Alpha
or Theta wave passed. Monitoring
button simulates Alpha sound; audio & visual (L.E.D.) feedback.
Reliable, easy-to-use unit—comparable to costlier models. Com.
pletely safe. Comprehensive instruction booklet.

No. 1635 EH (8x3x4"; 24 oz.) .. ..$134.50 Ppd.
LOW COST '“STARTER"” UNIT
No. 71,809 EH ..$55.00 Ppd.

® 000006000000 000 0 00
NEW! KIRLIAN PHOTOGRAPHY KIT!

Experiment in the fascinating new
field of '‘Kirlian electrophotography'
—images obtained on film without
camera or lens by direct recording of
electric charge transmitted by ani-
mate & inanimate objects. Each
"‘aura' differs—animate aura said to
change corresgonding to physical
changes. Kit incls portable darkroom, double transformer iso-
lated from power source; instructions.

No. 71,93BEH . . .. ... .$49.95 Ppd.
*"HIGH VOLTAGE PHOTOGRAPHY” by H. S. Daknn
No. 9129 EH (60-PG.) PPBK BK.) .. . ..$5.00 Ppd.

" 54 74 3" ASTRONOMICAL
/ © REFLECTING TELESCOPE

See stars, moon, planets close-up! 30
to 90X. Famous Mt. Palomar Type.
Aluminized & overcoated 3" diameter
£/10 primary mirror, ventilated ceil.
Fork type equatorial mount, Durable
PVC tube. Includes 1" F.L. 30X Rams-
den, Barlow lens to triple power, 3X
finder telescopes, hardwood tripod.
‘HOW TO USE" book.

FREE: “STAR CHART"
No. 85,240 EH ..
DELUXE 3“ REFL
42" REFLECTOR (45X to 135X)
6” REFLECTOR (48X to 360X)

$49.95 Ppd.
OPE #80,162 EH ...$79.95 Ppd.
#85,105 EH ...$149.50 FOB
#85,187 EH ...$249.50 FOB

H CHECK OR M.O.

Description Price Each Tota)

[4p] ecology and Unique Lighting items, parts kils. accessories many

O hard-to-get surplus bargains 100's of charts. diustrations For hobby- 30 DAY

E 1sts. experimenters. schools. ndustry MONEY.BACK Add Handling Chg.: $1.00, Orders Under $5.00, 50¢, Orders Over $5.00
EDMUND SCIENTIFIC CO. |

(@] 300 Edscarp Building, Barrington. N. J. 08007 voEEUASBBA(EIEE[D | enclose [] check [] money order for s OTALY

oc Piease rush free Giant Catalog “EH’ OR RETURN ANY PUS-

- CHASE IN 30 DAYS

O FOR FULL REFUND NAME

w

_I Name = -

u." ADORESS

o) address

a P

P=e City. State 1. city STATE

[as) b e e e e e e S — ——— —
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Thmk of him as a 2501b.antenna.

Circle 96 on reader vervice card

www.americanradiohistorv.com

We know you don't have a 2501b
antenna

But when the winds get 1o .agh,
you need every bit of turning
power an antenna rotor car
mustler The new. super pow2r
Blonder Tongue ULTRAMATIC
1000 gets the antenna to tr
precise pomt for each station
consistently. accurately

And. by doing this. 1t gives
ihe best reception by assurg
ghost-free color reception
and mmimum muitipath stzr20
distortion

These exclusive features riake
it all possible:

Highest starting and rurn ng
torgue (17510 200 inch lbs )

motor uses filtered DC pcwer
supply

Accurate 2-degree resetting

push-to-start silent contro
unigue direction sensing circuil
utihzing five wire control cal:le:
differential servo sensing amp-
Ifier with solid-state switcnirg:
hermetically-sealed powe  relay
automatically disconnects rator
when not in use

Reliability —weatherproof
lerminals use foam-filled ped
ong-life. self-lubricated Celcon
gears bronze worm gear and
high strength sintered stee! ring
gear lock antenna in positicn
corrosion-proof cast alurrinum
housing: fully protected ag2inst
highting and power surges: Jn-
breakable plastic control box

Install the ULTRAMATIC 1000
it performs well under the rnost
adverse conditions and v
stand up for years and yez's

Blonder-Tongue Laboratones.
Inc One Jake Brown Ro
Old Bridge. N.J 08857

' Blonder-Tongue
Ultramatic 1000

Jase nUSA
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- SUBBER.

TV Service Instruments for
signal circuit ahalyzing.

When Castle introduced the TV
Tuner SUBBER "analyzing instrument
a couple of years ago it became the first
practical way to easily test the VHF
tuner, UHF tuner and i.f. amplifier
system of any TV receiver. Being
lightweight, self contained and battery
powered the TV Tuner SUBBER *Mk.
IV is the first such instrument which
may be carried on service calls and used
with ANY color or black and white TV
receiver . . . at $45.95 for the battery
powered Mk. IV, or $54.95 for the a.c.
plus battery powered Mk. IV-A the
instruments have been known to pay for
themselves in TIMESAVING in the
first two weeks of use!

Now we have introduced the Mk. V
Master SUBBER™*, an instrument
which is absolutely unique . . . there is
nothing else like it anywhere! It is
completely portable and battery
powered, practically foolproof in it’s
simplicity of operation when testing
ALL the signal stages of any color or
black and white TV receiver. The
substitution signals available allow tests
of the following stages: VHF tuner,
UHF tuner. each video if. amplifier,
video detectors, video amplifiers, 4.5
MHz sound if. amplifiers, sound
limiter, sound detector and audio
amplifier. It includes a signal level meter
for testing the antenna signal. Inbuilt
telescopic antenna makes the meter
adaptable for true field strength
measurements. Inbuilt monitor

LT asr

loudspeaker ensures foolproof sub- i e L oFr
stitution tests . . . every time! TV TUNCR sug

At $169.95 the Master SUB- L"’“
BER" instrument is the best bargain in

an analyzer that has ever been available.
It will save oodles of time in the hands of

a professional troubleshooter . . . and These instruments boast the extra features of all

hfltp advance the novice to professional  Castle products — advanced technology — modern
status.

All SUBBER"instruments come styllng — and they work!
complete with batteries, connecting ) .
cables and comprehensive instruction  If you need to save some analyzing time . .. you

manual. The Master SUBBER* and Mk. need a SUBBER* instrument!
IV-A TV Tuner SUBBER® come

complete with wall plug-in transformer  See your stocking distributor . . . or write for more
for 120vac 60 Hz operation.

As an added bonus, all sup. details and complete specifications.
BER*instruments enable use of the high
speed agc system analyzing procedure .
invented by Castle . . . the first practical CASTLE TV TUNER SERVICE, INC.
method for analyzing agc system defects
without confusion.

iR R Caoper

5715 N. Western Ave., Chicago, Illinois 60645 Phone: (312) 561-6354
*A trademark of Castle TV Tuner Service, Inc. In Cahada: Len Finkler Ltd., Ontario

Circle 97 on reader service card
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