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DIGITRAN QUALITY 
AT LESS THAN 25¢ PER POSITION 

Series 23000 "SNAP-IN"SLIMSWITCH 
They're low cost switches, but their life expectancy is still 
over 1,000,000 detent operations. 

•Only .315" (8mm) wide. 
• Assemble without the use of tools. 
•Install without the use of tools or hardware. 
• Available from local distributor stock. 
• Specials available from the factory . 

Send for a Series 23000 "SNAP-IN" SLIMSWITCH Data Sheet. 

Series 29000 "ECONOMY" MINISWITCH 

... The lowest cost thumbwheel switch available 
that provides true environmental protection 

IT'S WHAT YOU GET FOR THE PRICE THAT COUNTS! 

• Dust and moisture resistant construction 
•Large easy to read dial characters 
•Positive tactile characteristics 

•Assemble without the use of tools 
• Lesscost (per digital position) than most rotary switches 
•Available from local Distributor stock 
•Specials available from the factory 

Send for a Series 29000 " ECONOMY" MINISWITCH Data 
Sheet. 

Pasadena, California 91105 • Phone (213) 44g..3110 

For more information use the Inquiry Form provided on this page. 

... AND TRUE 
TACTILE FEEL AS WELL ! ! 

Series KL MINIKEY Keyboards 
from the originators of the DIGISWITCH® 

• Less than .275" thick 

• Excellent tactile feel 

• Two-color molded keys 

• Back or front mounting 

• Special " touch tone" versions 
available too 

• Standard units available from 
local Distributor stock · 

configuration 

• 12 or 16 key models 
are standard 

• Special models available from 
the factory 

.. .... ..... ..... 
·.,:g. Iii El 

'---· --------·--- --- -

Send for a SERIES KL MINI KEY Data Sheet 

1. DO YOU WANT MORE INFORMATION? Yes, send data about: 
0 KL MINI KEY Keyboard 0 Series 8000 MINISWITCH 0 Series 
23000 SNAP-IN SLIMSWITCH 0 Series 29000 ECONOMY MINI ­
SWITCH 0 Series 12000 MINl8UTTON 0 Series 24000 DIG I LEVER 
0 Series 28000 MINI LEVER 0 OPL Approved DIGITAL SWITCHES 
0 DIGITAL VOLTAGE DIVIDER and RESISTANCE DECADE Catalog 
0 Send me your complete "DIGITAL SWITCH" Catalog. O Send a 

Sales Engineer to see me. My phone is: ( __ ) ____ ___ _ 

2. Is the purchase of this type product anticipated? O Yes O No. If "Yes", 

what is your application? ---------------
3. Is your requirement : 0 Current 0 1 ·3 months 0 3·6 months O longer? 
4. How many assemblies per year? 0 under 100 O 100·500 O 500-1000 

or more. 

5. Are you responsible for : 0 Design 0 Specification O Purchasing? 

6. Have you specified or purchased products of the type made by Digitran 
in the past? 0 Yes 0 No. If yes, whose? 0 Digitran 

O Other---------------------
7. Have you ever been contacted by a Digitran Sales Representative? O Yes 

0 No. If " Yes". When? 0 Recently 0 3·6 months ago O 6-12 months 
ago 0 12 months or more. 

Name _______________ Trtle _____ _ 

Company ____________________ _ 

Address _____________________ _ 

CitY-------State _______ Zip ______ _ 

For detailed information about Digitran's products, please complete this 
INQU IRY FORM, cl ip and send it to : 

THE 

IIDTICIB TIT 
COMPANY 

E 1076 A 01v1S1on of Becton 01ck1nson Company [[]] 

855 South Arroyo Parkway • Pasadena, California 91105 



If these words are important to you 
then you should know more about 
Spectracom Corporation . We special­
ize in TIME and FREQUENCY, and 
produce test equipment that leads the 
industry. 

For instance, our WWVB RECEIV­
ERS are the finest available. Priced 
from about $700 to $2500, they all 
have features and performance found 
only in competitive equipment costing 
$5,000 to $10,000. And some of these 
features , such as positive go/ no-go 
front panel phase lock indication, are 
available only from Spectracom. For 
the first time, you can install a re­
ceiver and immediately know beyond 
doubt that it is working , receiving a 
strong enough signal, and giving cor­
rect frequency calibration and time 
code information! The green "go" light 
will be on steadily , because our re­
ceivers work well under poor signal-to­
noise conditions where other won 't! 

Anoth er example is our FREQUEN­
CY DISTRIBUTION SYSTEM, also the 
finest on the market. You don 't need 
a separate cable for each remote sta­
tion. You install our system by running 
one coaxial cable past each remote 
station in turn , similar to a cable TV 
system . Buffered line taps at each 
station give you the standard fre­
quency you need there. If you want 
to add a station somewhere along the 
line, just cut the cable and insert 
another line tap for the desired fre­
quency! Up to 25 stations can be 
driven from one base station that costs 
about $650, and the cost is even less 
if you buy the system built into one of 
our VLF Receivers! 

Our FREQUENCY STANDARDS can 
also be furnished with the Distribution 
Amplifier built in. We also have a 
Frequency Standard that is furnished 
as part of a WWVB Receiver, tracked 
continuously against the NBS standard 
frequency . 

So you see, we have good reasons 
to be proud of our products . And the 
people who buy them and use them 
are proud of them too. For the highest 
quality and performance you can buy 
in Time and Frequency test equip­
ment, or for special communications 
test equipment , call your Spectracom 
sales engineer. 

SPECTRACOM CORP. 
87 WEDGEWOOD DR 
PENFIELD, NY 14526 
PHONE 716-381 -4827 
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DUST TRAP MAT 
PTS the new, for ever tacky 
plastic material 

no adhesives 
no foils to peel off 
no impregnation 
no waste 

material 

PTS dust trap mat, the only econom ic and 
dependable way to keep your clean-rooms 
clea n. 
Sizes l by I or I by 2 meter. Ca n be fu sed to· 
ge ther fo r wall to wa ll coverage. Res istan t 
aga inst heavy wea r. Clea ns simply with wa· 
ter. 

USA: SIGNALARM INC 
PO Box 3021 Springfield, Mass. 01101 

Phone: (413) 788-0224 
Maker: SPIRIG ERNEST 

Chemotechnic Div., CH-8640 Rapperswil , 
Switzerland 055/274403 Telex 75400 

Circle 108 on reader serv1ce card Circle 109 on reader service card 

Build a Microcomputer System 
With This $7.95 Handbook. 

Microcomputer At last, a practica l, step-by-step approach to building an operational 
/ Applications microcomputer for a bargain price. The Iasis Microcomputer Appli-

/ ·1) • Handbook cations Handbook will guide you through all phases of actua l design 
\ ; jJ of a working 8080 microcomputer system including writing a sys-
~,• ;4 tern monitor program . Both development and OEM systems are 

. · , ,: • ~~;~re~f int~:ta~icrocomputer Applications Handbook isn't 

, . everything we say it is, return it within 15 days for a full 
refund . 

rc;~ ~~ ~ ~9-;;-A;;;-W~ ~ ~~~Q~p~.;;.-01 
ID Here's my check or money order for $7 .95. Add $ .50 for postage and handling if ordered I 
I 

after Dec. 15, 1976. (California residents please add $ .52 state sales tax.) 

1 D Charge my order to the credit card number below: 

11"'""'"""4 BankAmericard No . I 
I ~I Master Charge No. I 
I~ For Master Charge, add 4-digit number from right above name. It is: 

1 Here's my Signature :----------------------------
! Credit card expiration date : I 
I FIRM I 
NAME-----------------------------~ 

I ADDRESS I 
CITY ______________ _ _ ______________ _ 

lsTA!!.!..Z~-- --- _______ J 
Mail To : IASIS, INC ., 815 West Maude Avenue, Suite 18, Sunnyvale, California 94086 

221 



INTRODUCING A NEW 
REVOLUTIONARY 

MULTI- DIGIT 

SOLID STATE READOUT 

Non-fatiguing ELECTROLUMINESCENT 
light 

Space saving thin profile 
Wired for multiplexing 
Low a.c. power consumption 
Compa ti ble with IC logic 

decoders and segme n t drivers 
RuggeJ, pluggable laminated 

plastic cons truct i o n 

SPEC IAL T RI A L OFFE R 

ORDER FROM STOCK a t 9 7 c pe r digit, 
any of the following multi-digit 
readouts having 2 to 5 digi t s: 

1/2 " high with 9-segments 
0.6" high with 7- segments 

(minimum order--$10.) 

T lR T.l. ROBINSON co .. INC. 
P.O. BOX D. EAST AURORA. N.Y. 14052 

TEL. 1716) 652-2111 TELEX : 91566 

Circle 222 on reader service card 

Gas Sensing Semiconductor 

FIGARO 
GAS 

SENSOR 
quickly senses 

even small 
amount 
of gas. 

New Models, 
some with highly sensitive 

CO sensor, now on the market. 
Please con ta ct the address below direct ly for 

catalogs and price/ delivery information . 

FIGARO ENGINEERING INC. 
3-7-3. Higashitoyonaka, Toyonaka City. Osaka 560, 

Japan/Te l: (06) 849-2156 
Cable : FI GARO TOYONAKA/Telex: 05286155 FIGARO J 

Teledyne Relays 

Texa1 lnatrumenta Incorporated 
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17 
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120 
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• Advertisers in Electronics International 
:i: Advertisers in Electronics domestic edition 

222 Circle 255 on reader service card 

Advertising Sales Stan 

Atlanta, Ga. 30309: Glen N. Dougherty 
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[214) 742- 1747 
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PWQ TQACE AnALYZEQ 
"sees" what 
the eye can't. 

Provides electronic insight to detect shorted or open 
circuits in loaded or unloaded printed circuit boards. 

Using high speed solid state switching, self 
programming, and selectable test voltages, the TA-4 
Trace Analyzer electronically locates shorts, opens, or 
miswires that would never be detected by any visual 
means. Tests single, double , multilayer and wire wrap 
printed circuit boards; cable harnesses and back 
planes before and after component assembly in a 
matter of seconds. 

What the Trace Analyzer sees you can believe. 
Call or write for complete information. 

PWR 
INCORPORATED 

A SUBSIDIARY OF METHODE ELECTRONICS, INC. 

9334 Mason Avenue . Chatsworth , Calif. 91311 
Phone: (213) 886-5030 • TWX (910) 493-1 250 

Ci rc le 253 on reader service card 

In keeping with Bowmar's role as the inno­
vating leader in the keyboard industry these 
new 12 and 16 station "Standard" keyboards 
are the perfect companions for many of to­
day's keyboard applications. Available off-the­
shelf , each is loaded with a broad array of 
Bowmar quality features . 
• Gold or silver epoxy contact pads 
• Plastic bezel and 2-shot molded keys 
• Single or double closure contacts 
• Tactile /audible feedback 
• Row and column or single column matri xes 
• Short stroke / low profile 

.---------------------------------------------------------
' I 

: Please send me full in format ion on Bowmar "Standard" 
: keyboards . 
I 

! Name ----------------­
' 
: Company ----------------

Street ----------------­

City ----------------­

State ------------- Zip __ 

I 

Mail to : Bowmar Instrumen t Corp ., Dept. EN i 
8000 Blu ffton Road , Fort Wayne, IN 46809 ! 

I 

---------------------------------------------------------~ 
For Information ci rcle 11 3 on Reader Service Card 
For Salesman call circle 223 on Reader Service Card 



Solid State Sine-Cosine Synchro Converter l 
This new encapsulated circuit converts a 3-wire synchro input to a 
pair of d-c outputs proportional to the sine and cosine of the 
synchro angle. 

• Complete solid state construction . 

• Operates over a wide temperature range . 

DMD DMD DMD DMD DMD 
UNIT 1436-1 1430·1 1403-2 1361 -6 1361 ·4 

L · L SYNCHRO INPUT (VRMS} 11.8 90 95 90 11 .8 
FREQUENCY (Hz} 400 400 60 400 400 
FULL SCALE OUTPUT (VDC} ± 10 ± 10 ± 3 ± 3 ± 3 
OUTPUT IMPEDANCE < rn < i n < l n < m < 1S1 
L · LINPUTIMPEDANCE > 10K > 30K >5K > 30K >5K 
REFERENCE VOLTAGE (VRMS} 26 115 115 115 26 
ACCURACY SIN/COS (+25°C} ± 6MIN ± 6MIN ± 6MIN ± 6MIN ± 6MIN 
FULL TEMPERATURE SIN 

± 15Mll\I ± 15MIN ± 15MIN ± 15MIN ± 15MIN 
RANGE ACCURACY cos 

D.C. SUPPLY (VDC} ± 15 ± 15 ± 15 ± 15 ± 15 
D.C. SUPPLY CURRENT <JOMA <JOMA <JOMA <JOMA <JOMA 

BANDWIDTH > 10Hz > 10Hz 
external 

> 20Hz >5Hz set 

SIZE 
1.1x3.0 2.0x2.25 1.1x3.0 1.5x 1.5 1.85x0.85 

x1 .1 xl .4 xl.1 x0.6 
dual 

NOTES - channel - -
unit 

-40° C - 40° C -40°C -40°C 
TEMPERATURE RANGE to to to to 

+100°C +1D0° C +100° c +100°C 

High Precision Analog Multipliers 
PRODUCT ACCURACY (MCM 1519-1) ± Y:.% OF ALL THEORETICAL 
OUTPUT VALUES OVER FULL MILITARY TEMPERATURE RANGE 
Of' - 55° C TO +125° C. ZERO POI NT ERROR FOR ANY INPUT COM-
BINATION IS ± 2MVRMS • All units are hermetically 

Features: 

• No external trims required 
• Distortion free AC output over 

entire dynamic range 
• Linearity, product accuracy and 

zero point virtually unaffected 
by tempe rature 

Specifications: 
• Transfer equation: Eo=XY / 10 

sealed and are not affected by 
external fields 

• High analog product accuracy 
and wave quality allows dual 
multiplier assemblies to be 
matched with 1% of point 
over the specified temperature 
range 

• Full four quadrant operation 
• Package size, power supply re · 

quirements and other specs. 
may be altered to your exact 
requirements at no extra cost. 

• X & Y input signal ranges: 0 to ±10V PK 
• Maximum zero point error (X=O; Y=O or X=±10; Y=O 

or X=O; Y=±10}: 2MVRMS 
• Input impedance: Both inputs 20K min. 
• Full seal!! output: ±10V peak 
• Minimum load resistance for full scale output : 2Kn 
• Output impedance: 1n 
• Short circuit duration : 5 sec. 
• Frequency response characteristics (both inputs} 1% amplitude error: 

DC to 1200 Hz (min.) 0.5 DB Amplitude e rror: DC to 3500 Hz min . 
3 DB point: Approx. 10K hz Roll off rate: 18 DB1octave 

• Noise Level: 5MV PK -PK 
@ 100K Hz approx. 

• Operating temp. range : See chart 
• Storage temperature range: 

-55°C to +125°c 
• DC.Power: ±15V ±1%@ 30MA 
• Dimensions : 2" x 1.5" x .6" 

Type No . 

MCM 1519-1 
MCM 1519-2 
MCM 1519-3 
MCM 1520·1 
MCM 1520·2 
MCM 1520·3 

Product Operating 
Accuracy Temperature Range 

• 0.5% - 55 ' C -+125 C 
I 0 .5% -25° C · +85°C 
' 0.5% O<C -+70° C 
i 1.0% -55° C · +125 C 
' 1.0% - 25° c -+85° c 
+ 1.0% 0 C -+70 ' C 

x0.5 

-

- 40° C 
to 

+100° C 

..... 

~ l -,~~ 
' 

~ "' SJ" 

DMD DMD DMD DMD DMD DMD DMD 
1193-4 1361 ·8 1446-1 1193·5 1193-6 1361-10 1472-2 

11.8 11 .8 11.8 11 .8 11 .8 11 .8 90 
400 400 400 400 400 400 60 
± 10 ± 10 ± 10 ± 10 ± 10 ± 10 ± 10 
< 1S1 < m < 10n < m < rn < 1S1 < 1S1 
t 5K >5K >5K >5K >5K >5K >5K 
115 26 115 115 115 26 115 

± 6MIN ± 6MIN ± 0.5% ± 6MIN ± 6MIN ± 6MIN ± 6MIN 

± 15MIN ± 15MIN ± 0.5% ± 15MIN ± 15MIN ± 15MIN ± 15MIN 

± 15 ± 15 ± 15 ± 15 ± 15 ± 15 ± 15 
<JOMA <JOMA <JOMA <JOMA <JOMA <JOMA <JOMA 

> 10Hz > 10Hz > 10Hz > 2Hz >40Hz >5Hz 
external 

set 
2.01 x2.25 0.85x1 .85 2x2.25 2x2.25 2x2.25 2.15x1 .25 1.1x3.0 

xl .4 x0.5 xl.4 xl .4 xl .4 x0.5 xl .1 
dual dual dual dual 

channel - sine channel channel - -
unit output unit unit 

- 40° C - 40° C - 40° C - 40° C - 40° C - 40° C - 40° C 
to to to to to to to 

+1D0° C +100° C +100° C +100° C +1D0° C +1D0° C +100° C 

Precision AC Line Regulator 

Features: 
• Low distortion sinusoidal 

output 
• Regulation control better 

than ten times superior to 
commercial AC voltage 
regulators transformer pro­
duct lines 

• No active filters or tuned 
resonant circuits employed 
resulting in immunity to 
line frequency changes 

• 6.5 watt output level 
• Small size 

Total Regulation 0.15% Max. 

• Output set to ±1% accu­
racy - this includes 
initial set point plus line, 
load, frequency and 
temperature changes 

• Foldback short circuit pro­
tection provided resulting 
in protection against over­
loads and short circuits of 
any duration 

• Low profile package with · 
straight pins makes the unit 
suitable for PC board mount 
(unit is hermetically sealed) 

• Transformer isolation betwet 
all power inputs and the out· 
puts. 

*Other units available at dif­
ferent power levels. Informa­
tion will be supplied upon 
request. 

Specifications Model MLR 1476-2: 
• AC input line voltage : 115V RMS ±20%@ 400 Hz ±20% 
• Output: 26V RMS ±1% (for any condition) 
• Load : 0 to 250 MA, RMS 
• Total regulation: ±0.15% maximum (any combination 

of line, load or frequency) 
• Distortion: 2% maximum 
• AC input line current: 100 MA. max. at full load 
• DC power : ±15 V DC ±5%@ 15 MA. max. 
• Phase angle : 1° max. 
• Temp. Range: -4o0 c to +85°c 
• Case Material : High permeability nickel alloy 
• Terminals: Glass to metal hermetic seal pins 
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the pot ... 

the s'"7itch ... 

J

1 the modules ... 
and add "quality-touch" appeal 
to your product. 

FEEL THE POT ... a smooth, quality feel, only from Bourns® 81 /82 Model Potentiometers. 
Rotational torque range, only .3 to 2.0 oz. inch, is consistent for one, two, three or four cup 
assemblies. 
Independent linearity of ±5% and low 1 % CRV provide exceptional setability in both cermet 
and conductive plastic element types. 
CLICK THE SWITCH* ... one that really clicks, with positive action detent at either CW or 
CCW end. The Bourns Model 85/86 potentiometer/switch combination is rated at 2 amps in 
OPST style and 1 amp in DPDT. Contacts are constructed of fine silver with gold overlay. This 
provides exceptionally low contact resistance, for reliable operation at low level analog or 
logic signal levels - or any application requiring an "on-off" function. 
GANG THE MODULES ... potentiometers and switches. Up to 4 modules can be ganged on 
the same single or dual concentric shaft, without sacrifice to the satin-smooth feel or the 
sure-fire click. Other options include a wide choice of bushing and shaft styles, P.C. pins or 
solder lugs. Think of the possibilities! Now you can specify custom pots and switches 
assembled from "off-the-shelf" modules - at standard cost and leadtime. 
Add "quality-touch" appeal to your equipment with BOURNS Model 80 Family of Modular 
Potentiometer/Switches. Write or call today for complete technical information, direct or 
through your Bourns distributor. 
FEEL, CLICK, GANG ... BEAUTIFUL! 
TRIMPOT PRODUCTS DIVISION, BOURNS, INC., 1200 Columbia Avenue, Riverside, California 
92507, Telephone (714) 781-5122- TWX 910 332-1252. 
*Patent pending 
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Type CdS 
photocond 
offershig 

ive material 

Stability at high tempera­
tures and less light m em­
ory than any other CdS 
material are the chief 
characteristics ofClairex's 
Type 9 CdS. It also offers 

improved linearity and 
broad er spectral resj)()nse. 

Claire.\ photocel s with 
Type 9 material are aYail­
able in T0-5, T0-8 and 
T0-18 packages. lf you 

t stability! 
have photocell stability 
problems, try Type 9 
material . 

Claire.\® is the indus­
tr ·'s specialist in "light" 
problems . Tell us your 

problem; \\'e'll develop 
the solution. Call (914) 
664-6602 or \\'rite Claire.\ , 
560 South Third Aw•m1e, 
~lount \ 'ernon, '.\e,,· York 
10550. 

CLAIREX.E. EC . RONICS 
A Divi sion of l:Iairex Corporation 
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