












































































































































































































































































































NEW 
and 

EXCLUSIVE 
A/D Converter 

features 

HIGH SPEED: 4 /J.sec. 
(250,000 conversions per sec.) 

HIGH RESOLUTION: 15 bits 

HIGH ACCURACY: 
0.0065% of FSR 

New Model ADC 12 l 5F converter from 
Phoenix Data is available in two basic 
mode ls: Si ngle-ended and differen t ial. 

Phoenix Data 's new Mod el ADC1215F 
A D converter has a resolution of 15 
binary bits and a total conversion 
time of 4 microseconds (250,000 
conversions per sec). Accuracy of 
0.0065% of FSR is guaranteed in 
addition to complete monotonicity. 
Analog dynamic range is in excess 
of 86 db. 

If it's stability, accuracy, speed , or 
all-around quality you need in Data 
Conversion , contact Phoenix Data 
now! 

PHOENIX DATA.INC. 
3384 W. Osborn Rd. Phoenix, AZ 85017 
Ph. (602) 278-8528, TWX 910-951-1364 

Ci rc le 172 on readerservice card 

New products/materials 

A clear, flexible epoxy with proper­
ties making it well suited as a cable­
junction and connector-potting 
compound has excellent adhesion to 
rubber, neoprene, PVC, and nylon. 
Called TC-447, the two-component 
formulation is highly resistant to 
age-hardening, oils, JP fuel, and 
most common solvents. Cure time is 
approximately 2.5 hours at 150°F. 
In addition to the clear TC-447 , a 
similar, but black, formulation des­
ignated TC-459 is available for ap­
plications where the need to see the 
connection or cable junction is not a 
factor. 
Techform Laboratories , 215 West 131 
Street, Los Angeles, Calif. 90061 (477] 

Synthetic hydrocarbon greases 
made from mixtures of synthetic hy­
drocarbons and lithium soaps are 
intended for applications in appli­
ances and other lubed-for-life 
equ ipment. The Rheolube 723 
grease series functions over the tem­
perature range from -40°F to at 
least + 275°F . It is especially valu­
able where ester-vulnerable-plastics 
are present. Variations on the basic 
grease include fluorocarbon, molyb­
denum disulfide, and other addi­
tives for high loads, delicate metals, 
and other special needs. 
William F. Nye Inc. , P.O. Box G-927 , New 
Bedford, Mass. 027 42 [ 4 79] 

Liquid polyurethane resins for 
casting electrical insulation have the 
advantage of combining low toxicity 
with room-temperature curing. The 
two-component system consists of 
Vorite prepolymer and Polycin cur­
ing agent. When cured, the mixture 
forms a solid elastomer which shows 
better resistance to heat and humid­
ity than do conventional polyesters 
and polyethers. Applications for the 
material include potting, filling, em­
bedding and encapsulating circuits 
and components. In addition, the 
material's small heat rise and good 
dimensional stability while curing 
make it suitable for encapsulating 
toroidal-core transformers, reed and 
mercury switches, and selenium rec­
tifiers. 
Vorite/ Polycin, N L Industries Inc., P. 0 . 
Box 700, Hightstown, N. J. 08520 (480] 

WITH THE NEW 
LR INNOVATOR 
SERIES FROM 

E&L INSTRUMENTS 

The LR Innovator Series introduces you 
to a rad ically new approach to the 
learning of dig ital electronics. 
You encounter hardware on the very 
first day. The software (over seven 
hundred pages - over 90 experiments) 
is designed for both formal instruction 
or for self-programmed learn ing. You 
learn through the use of the actual in­
tegrated circuit chips. The hardware has 
been designed " open ended. " As elec­
trorilcs industry changes and evolves, 
the Innovator system allows the user 
full access to new IC technology. 
Write today for full details of th is ex­
citing new system. 

E lllj f'N&s).RUMENTS, 
INC. 

61 Fi rst Street, Derby, Conn. 0641 8 
Phone (203) 735-8774 
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NOW 

the 
450SERIES 

Featuring 
0 .1 dB amplitude stability 

0.1% d istortion 
1 to 20V p-p adjustable 
100Hz to 10kHz range 

1% accuracy (adj . ±5%) 
.02%/ °C stability 

Low Profile 
(1.5" x 2.0" x 0.4") 
Also Available: 

Fixed + Resistive Tuneable 
Precision Quadrature 

Oscillators 
Low Cost + Stable freq . 

·include: 

400SERIES 
+ 

440SERIES 
for 

stable frequency reference/ d istortio n 
test ing/ production t esting/ resolver 
excitat ion/ quadrature Mod-Demod / 

arbitrary reference angle gen./ 
computer controlled osc illator 

Frequency Dev ices Inc. also carries a 
broad line of active fixed frequency, 
tuneable and programmable f ilt ers. 

For further information , please call or 
w rite : 

S. Ruscio , Sales Manager 
Frequency Devices Inc. 

25 Locust Street 
H<!verhill, Mass. 01830 

(617) 374-0761 /_TWX 710-347-0314 

Circ le 150 ·on reader service card 

New literature 

EMI filters. Designer's kit No. 2, 
consisting of a collection of article 
reprints on electromagnetic inter­
ference and compatibility, catalog 
information on the company's fil­
ters, and a circular slide rule for the 
calculation of inductive and capaci­
tive reactances, is available from 
Cornell-Dubilier Electronics, 150 
Avenue L, Newark, N.J. 07101. 
Circle 421 on reader service card. 

Hybrid-computer services. A bro­
chure describing details of hybrid 
(analog/digital) computer services 
and applications is available from 
Celesco Industries Inc., 3333 Harbor 
Blvd. , Costa Mesa, Calif. 92626, At­
tention: E. P. Malone. Celesco 
recently acquired a Pacer 700 com­
puter which can be used for simula­
tion of dynamic systems such as air­
craft and missiles. [422] 

Rate -of-re t u rn calculator. A 
paperboard slide rule that engineers 
and managers can use to determine 
the rate of return on an investment 
can be obtained by writing to West­
ern Electric, R/R Calculator, 16th 
floor, 195 Broadway, New York, 
N.Y. 10007. Limit is one free calcu­
lator; larger quantities are for sale 
at $1 each. [423] 

Stripline components. A 64-page 
catalog, No. 749, covers a line of mi­
crowave components and assem­
blies with emphasis on stripline de­
vices. Both active and passive 
equipment, ranging from low-noise 
rf amplifiers to directional couplers, 
are covered. Lorch Devices Inc., 105 
Cedar Lane, Englewood, N.J. 07631 
[425] 

Motor-lead wire. A bulletin on two 
styles of motor-lead wire , types 

·-~· ~~-- ""'"''~...:.:.!!'"- ... -

all EMPl .. OYMt:NT 
""OPPORTl.NITIES 

Se nd New Ads to: 
Electronics 

Class. Adv. Dept. 
P.O. Box 900, N.Y., N.Y. 10020 

DIGITAL DESIGN ENGINEER. Experience with design and 
development of digi tal subsystems. Familiar with TIL, 
MOS, MSI and control applications of PROM, RAM , and 
microprocessors. Scientrtic Services, Geophysical Institute, 
Univ. Alaska, Fairbanks, AK 99701. An equal opportunity 
employer. 

Q. Whom do I contact or call to re­
new my classified ad or make 
corrections? 

A. Write Electronics, Class. Adv. 
Dept., P.O. Box 900, NY, NY 
10020 or call : (212) 997-4392. 
Give full company name, size of 
ad , & date or dates it is sched­
uled to appear. 

MULTIPLE RESTRIKE 
IGNITION 

• 500 µS REPET ITI VE SPARK 
•H I GH TOTAL ENERGY I NPUT 
•FAST R I SE TIME 
• IL'JSURES PROPER COMBUSTION 
• PO I NTS OR MAG . P I CK - UP TRI GG ERING 
• OPERATES WITH STD· COIL & DI ST · 
• ADJ USTABLE OURAT I ON CONTROL 
• LONGER PO I NTS & PLUG LI FE 
•STD . & MULT . FIRING CONVERSION PLUG 
•ONE YEAR FACTORY WARRANTY 

LABTRONIC S ' MULTIPLE RE.STR I KE CM - R> 
IGNITION PRODUCES A HIGH ENERGY REP -
ETIT I VE SPARK ON EACH POWER STROKE 
TO EFFECT I VELY IGNI TE TH E AI R/FUEL 
MI XTURE . M- R STATISTICALLY I NSURES 
MORE COMPLETE COMBUST I ON - RESU LT -
I NG I N GREATER ENERGY AND I NCREASED 
EFF IC I ENCY CFUEL ECONOMY> . SE:ND F OR 
LAETRON !CS ' FREE L I TERAT URE ON THE 
M- R SYSTEM. BETTER YET 1 EXPER I ENCE 
M- R AND ENJOY THE PLEASURE AND ECON ­
OMY Of A WELL-PERFORMING ENG I NE . 

LABTRON ICS, INCORPORATED 
3635 H ILLSIDE 0R1VE • YPSIL ... NTI, M ICHIGAN 48197 

_ M - 1 Sy a tem 1+ 12 .. - p,,.J 
$7 9 ,9 S pp d I co d 

-5:.~~6p1p2d~ c~odg Arn p li f i• • -,-,-,----- ---J 

_ B r ochure 
Ci t y 
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TH~E 
P ~NTER 22 

METER 
KILLER 
NLS's DIGITAL PM-3 

$49.95 
In OEM qty. 

Features Include: 

• Three full digits; 1 vdc full scale 
with O. 1% accuracy 

• Large LED .0.31" display 
• Automatic zeroing 
• Low power consumption; 5V @ O. 5W 
• MOS/ LSI construction 
• Unipolar with over-range and 

negative indication 
• Small size: l"H x2-1/ 2"Wx3-1/ 4"D 
• Programmable decimal point 

Options Include: 

• Ranges of 10, 100 or 1000 vdc 
• Operation as voltmeter/counter 
• BCD output; MUX or parallel 
• Current measurement 
• Ratio operation 
• Display dimming/ inhibit 

For immediate delivery fill in below. 

o Special offer of $78.50 with your 
check and coupon . o F.egular price of 
$85.00 C.0.D. or valid purchase order. 

One year guarantee. 

Name 

Company 

Address 

City State Zip 

Add 6% Sales Tax· California Residents 

I 3456789101112 *I 345678910111 2 

PH (714) 755-1139 .TWX 910.322-1132 

NON-LINEAR SYSTEMS, INC. 
Box N, Del Mar, Calif. 92014 

Circ le 21 6 on reader service card 

New literature 

DMD and DTMD, intended for 
hermetic motor applications is 
offered by The Anaconda Co., Wire 
and Cable Division, Magnet Wire, 
Glen Hill Office Park 8, Glen Ellyn, 
Ill. 60137 [424] 

Pulse plater. A data sheet enuma­
rating advantages of using short-du­
ration current pulses instead of 
simple de for electroplating a vari­
ety of metals is obtainable from 
Nova Tran Corp., 360 Fourth St., 
Clear Lake, Wis. 54005. The bro­
chure also includes catalog informa­
tion on the company's DP 20 series 
of DigiPlate pulse-plating power 
supplies, which may be used in the 
application of gold, nickel, copper, 
and various alloys. [426] 

Mask saver. A data sheet from 
Electromask Inc., 5109 De Soto 
Ave., Woodland Hills, Calif. 91364, 
expl&ins how the company's model 
7500 mask saver uses a pulsed laser 
beam to remove defects from chro­
mium and iron-oxide integrated-cir­
cuit masks. [427] 

Electro-optical products. Slits, 
pinholes, filters, safety goggles, low­
power lasers, mirror mounts, and 
other electro-optical devices are in­
cluded in a 24-page catalog offered 
by Energy Technology Inc., P. 0. 
Box 1038, San Luis Obispo, Calif. 
93406 [428] 

Eastern European market study. A 
forecast and commentary on the 
1974-1975 Eastern European Elec­
tronics Market sells for $3 5 and is 
obtainable from Fred Glynn/ 
Marketing Research, 2200 Sacra­
mento St., Suite 1206, San Fran­
cisco, Calif. 94115 . The study, which 
was put together without the benefit 
of the large amounts of data nor­
mally used for such studies in the 
U. S. and Western Europe, consists 
largely of interpolations based on a 
small number of known facts. The 
author claims, however, based on a 
few "predictions" that he has been 
able to verify, that, with the excep­
tion of his figures on Albania, the 
forecasts are accurate within 25%. 
[429] 

. . . . . ~ · 
.•. • · · --:·< How do you direct 2,000 low 

level transducer lines into a back-up 
computer without changing 200 cables? 

Easy. T-Bar® 48-pole latching relays. 
T-Bar makes high density switches and 

relays ... designs and fabricates special 
switching systems ... reliably and 

economically. If you switch a lot of lines -
all at once or a few at a time - write or 
phone today for complete T-Bar literature. 

'FllilFNcoReoRATED 
SWITCHING COMPONENTS DIV. 

14 7 4 Danbury Road 
Wi I ton , CT 06897 
Phone: 203/ 762-8351 

~--~.,, --­,_ 1 
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KllP up with this . 
fast chan1in1 teclmolou 
Now, in one comprehensive volume, a 
complete working grasp at large and 
medium scale Integration for electron· 
ics engineers engaged in the design of 
electronic systems, equipment and 
products. 
A wealth of practical working data on 
large and medium scale integration has 
been culled from the most Important 
articles in Electronics magazine by 
Samuel We~er, Executive Editor. Em· 
phasis is on design problems at the 
system or subsystem level, as well as 
on the economics of today's design. 
Whatever the design problem - from 
partitioning a digital system to working 
with a semiconductor company in pro­
ducing the _best LSI design, this book 
covers the full range of today's impor­
tant technologies on a practical, rather 
than a theoretical, level. 
It's yours for $15.00. Keep up. 

··-•FREE 10·DAY EXAMINATIONm lllli I 

I McGrew-Hiii Book Company •j 'j r. I 
1221 Ave. ot the Americas, .~.Jn• • I I New York, N.Y. 10020 e 

I Send me a copy of Large and Medium I 
Scale Integration (068815-X) for 10 days 

I on approval. At the end of that time, I will I 
either remit $15.00, plus tax, postage, and 

I handling, or return book without further I 
obligation. (Remit in full with this coupon, 

I plus any tax, and McGraw-Hill pays all I 
postage and handling costs.) 

1~~ I 
I Address I 
I City I 
I State Zip I 
I Otter go9d. only In the U.S. and ~ubject to I 

acceptance by McGraw-H ill . For prices out-1 side U.S., contact' McGraw-Hill Book Co. I 
• 
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Only Preston's 
Amplifiers Deliver 

"Balanced Precision"! 

All five models of Preston's 8300 XWB Series 
Instrumentation Amplifiers deliver exclusive 
"Balanced Precision " performance! By improv­
ing temperature stability and rejection of 'false ' 
input signals, we've slashed the effects of the 
four biggest sources of instrumentation system 
errors: 
Common Mode Rejection - 1.50 db @ DC, 130 
db @ 60 Hz! Preston delivers the highest CMR 
available to cut 'false ' ihput signals by as much 
as 80%! 
Temperature Stablllty - Gain TC is only 10 
ppm/ °C and Zero TC is an ultra-.low 0.1 µV/ °C 
RTl! That 's 2 to 5 times better than any other 
amplifier! 
Pumpout Current --:- Stays beiow Y2 nanoamp 
over the entire temperature range to reduce 
errors by more than 90% ! 
Overloid Recovery - to within 0.01 % in only 
30 usec.! 

PLUS - these oth~r basic advantages: 
Accuracy - Models available with accuracy 
fr.om 0.1 % to 0,005% ! 
Full Power Bandwidth - from DC to 100 kHz! 
Ten New Options - including triple output, 
three- and four-pole Bessel filters, and remote 
calibrate relay for verified data accuracy. 
Get all the details by requesting our 12 page 
"Balanced Precision" brochure that shows how 
to determine your instrumentation system's true 
accuracy! Write to Preston Scientific, Inc., 805 
E. Cerritos Ave., Anaheim, Calif. 92805 or call 
us at (714) 776-6400. 
We'll put all our years of experience on the line! 

I ' 

0 
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fSPRESTONI 
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If you're low man on a company cop~ 
Isn't it time you got your own? 

How often has ELECTRONICS 
never even made it to your desk? 
How often has ELECTRONICS 
wound up on your desk dog­
eared and abused, with articles 
clipped out and ripped out? 
How often has ELECTRONICS 
wound up on your desk days, 
even weeks late? And you find 
yourself reading a January 
issue in February. 
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You should be getting your own 
copy of ELECTRONICS right off 
the press. 

You need it. You want it. You 
re ad it because it's important to 
stay on top of what's happening in 
your fie ld. And ELECTRONICS 
is on top. ELECTRONICS is the 
Source. It's packed with up-to-date 
information, with the breaking 
news of the electron ics industries 

in the U.S. and worldwide. 
And you can get ELECTRONICS 

where you can find the time to read 
it- at home. Go to the Source, 
today. Just fill out the subscription 
card enclosed in this issue, 
and send it off. 

Electronics~,,~ 
IS THE SOURCE. ltnli 
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Payroll Savings. 
The cold, hard, 

calculating 
way to get a nice, 

warm feeling 
of securil)t 

You can plan your future 
to the dime. Simply sign 
up for the Payroll Savings 
Plan. An amount you 
specify will be automati­
cally set aside each payday 
to buy U.S. Savings Bonds. 

With Bonds what you 
save is what you get. Plus 
interest. Nothing's more 
secure and dependable. 

Ask your payroll people 
to get you started right 
away. You'll be richer 
later. And feel good. And 
warm. And secure. 

Take 
. stock . 
m_Amenca. 

Join the Payroll Sav~ Plan. 

@ ~ 
The U S. Go vernment does not pay fo r thi s adver11 sement 

~\.I ll is p re sented as a public se r~ 1ce in cooperal!on w ith Th e 
lDUlCI Department o l the Treasury and Th e Adver11 s1 ng Counc il . 
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new 

C/MOS 
Logic Probes 
Available Now 

0 

~ 
Free lfp'J 
test ,,; 

'"'~1 

Audio 
Indicator 

''Systems" 

New 
Model LP-576 

tells you everything 
you need to know in 

5 through 15V C / MOS 
circuits: lows, highs, open 

circuits and pulses are all indi­
cated . Send for free literature. 

For a 30 day Free trial Probe or 
Special information , telephone 
Tom Barth , Kurz-Kasch , Inc., 

Electronics Division , 2876 Culver 
Avenue , Dayton , Ohio 45401 , 

Telephone: (513) 296-0330 . 

l\iJ\ Kurz·Kasch,lnc. \el ELECTRONICS DIVISION 
2876 Culver Avenue 
Dayton, Ohio 45401 
Telephone 513 / 296-0330 

Circle 155 on reader service card 

PM-100 
Panel Mounts 

PM-101 
Panel Mounts 

Speed Up Installation ... 
add versatility, too! 

Take your ch oice. Com­
ponents ... or systems. 

Al-100 Series Audio Indica­
tors: Rugged, reliable, steel 

encased. Rated at a very notice­
able 76 dB at 400 Hz. Four models: 

Al-101 (3 VDC); Al-103w (3 VDC with 
third wire collector); AT-105 (5 VDC) ; AI-

112 (12 VDC). Use panel mounts for added 
versatility. PM-100 : fits 1 Ve" opening in Ve" 

panel. Terminals accept .250" female discon­
nects, screws, or solder. PM-101: for V2" openings in Ve" 
panels. Bezel , self tap screws, or adhesive mounting. Spe­
cial mounts made for OEM. What are your needs? 

Pno~ects 3680 Wyse Road IN EUROPE 
projec ts un lim ited / 

Dayton, Ohio 45414 ~%'lf~~~:' s~~ ; unl1mrted Tel. 513-890-1918 March ienn e 

TWX 810-450-2523 Be~~~(o'7T~~e~45~639o 
D.l.A.L. 800-645-9200 for the name of your nearest representative. 
In New York call 516-294-0990 collect. 
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s 
One wide 

roject 

1.20" 
(30.4 mm) 

r=-J20" Dia . 

I ~;, 12 mm) 

5/ 16" LJmm 

und 

1-18 GHz 
hottky, Detec 

(Shown Actual Size) 

be all yo need for different band applications. ertech's 
miniature DOS 1188 and DOS218B Schottky etectors· 
weigh on y 7 grams and are available off-th -shelf to 
quickly g t your project off the ground. 

SPECIF I CATIONS 

T 
55 

-50 dBm min. across bandwidth. 1 mA bias, 
3 dB video NF, MHz BW. 

FLAT FR 0. RESPONSE. . . . . . ± 1.0 dB max .. ± .5 dB typ. 
Matching Tracking .................. ± .5 dB, typ. 

0 0 
Operating emp. Range . . . . . . . . . . . . . - 65 C to +125 C 
Input Con actor .......... . .. . .... 3 mm SMA (male) 
Output Co nectar ............... 3 mm S A (female) 
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . ... 7 grams 
Field Repl ceable and Reversible Diode Models Availab e 

156 

requency 
GHz 

.0-18.0 

. 0-18.0 

Model 

DOSl 188 

DOS218B 

Price 

$125. 

$120 . 

Circle 156 on reader service card 

~ 
BUCKEYE 

CABINETS 
Buckeye's classic cabinetry line of aluminum enclosures Is 
colorful, strong and budget priced. Universal 19" front panels, 
with heights from 12.25" to 28". You can also depend on. 
Buckeye for other instrument-packaging needs: Designer Cases 
of all types and sizes - Patented card guide modules - PCB 
racks - Retractable, locking tilt-stands - and the recognized 
high quality matching instrument knob line. 
the BUCKEYE stamping co. 

555 Marlon Rd ., Columbus , Ohio 43207 

"QUALITY PRODUCTS SINCE 1902" 

~~~-

Write today for 
free colorful 
literature! 
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