































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	...and they’re offthe shelf!

	PICO Electronics, Inc.

	FOR NEW STANDARDS IN SPECTRUM ANALYZERS, THINK HP

	NEWS

	27 News Scope

	TECHNOLOGY

	PRODUCTS



	Build faster systems Intels microcomp

	athalf the cost with uting bipolar LSI.

	Microcomputers. First from the beginning.

	Typo deflates price of high-power pulser

	A bilingual approach to electronics defended

	We win some, we lose some

	A plea for recycling our nuclear wastes


	NEW GE-MOV VARISTORS

	RETTER THAN ZENERS FOR TRANSIENT PROTECTION

	RÇL

	ELECTRONICS, Inc.

	Statek quartz crystals are uniquely small

	Arthur D. Little 88 years young



	SOLID ROCK

	ROCK SOLID

	MC10182 16-Pin 2-Bit ALU

	MC10197 Hex AND Gate

	Class-D amplification? It’s an old idea

	They don’t live there anymore

	Sharp eyes pick up a flaw in our LVDT

	Dial 1391 for ¡COM

	ALAMEDA

	logic testers ever devised?

	AA I n n n MIRCO SYSTEMS fyilnwU INCORPORATED

	An open-and-shut case for BUD RELAY RACKS.


	Our DIP crew makes great SIP resistor networks, too.


	A new digital phasemeter that’s accurate to .05°?

	Precisely.


	Low Profile Trimmers

	Solid Wiper Block

	Centralab

	To get the latest generation component, engineers are saying Selectashaft-- before they say rotary switch.

	Blue

	Ribbon

	Quality \JV

	We Deliver Lickety-Split!

	Clover Caps

	Distributed architecture

	User maintenance seen

	32-k words squeezed into one core memory

	A White House office of science backed

	Four-in-one calculator has pROM modules

	2 new RCA RAMs to use SOS/CMOS

	Flat-panel displays due in 1980 cockpits

	Guaranteed quantity, too!

	Our spectaular specs!

	Call now for immediate delivery!


	More good news from AMI

	Cherry Products Handbook is actually five catalogs in one.




	Washington report

	A bigger EIA sees defense spending rising

	Proposal would help military attract engineers

	Air Force to scrutinize its avionics

	When is a grant really a contract?

	Resistance


	TEKTRONIX

	Dialight sees a need:

	See Dialight.


	STABLE DIGITAL DISPLAYS-

	TWO EASY WAYS

	Logic

	Triggered Displays

	Delay By Events Trigger

	TEKTRONIX®



	Strike gold

	at your price.

	Or strike bright tin/lead.

	[^AMPHENOL

	Contents


	per^°rmance ® ’ll as digital LSI

	moves to center stage

	Instruments get smarter

	Processor solves complex functions

	7400 T2L still a favorite choice


	CONTINENTALS CONNECTORS

	100 STONEHURST COURT, NORTHVALE, NEW JERSEY 07647 TELEPHONE: 201/767-7250

	BUSINESS REPLY MAIL

	MARCONI

	100 STONEHURST COURT, NORTHVALE, NEW JERSEY 07647


	mî publications

	MARCONI

	“A good general purpose signal generator should handle most of your bench needs and be cheap enough to fit every budget.

	That’s why we designed the HP 8654A’.’


	|q§0A new problem rises to plague users: panel clutter

	Applications of the principles

	Color coding ties the power supplies and output terminals in Trygon's TL8-3 triple-output power supply.

	Are repairs easy?

	Pushbuttons vs levers

	IT’S HERE.

	ANALOG DEVICES’$3912-BIT IC DAC.


	as digital trend gains

	Keeping pace with logic

	For those high speeds

	Hand-held units available, too

	Logic triggers improve scopes

	Oscilloscopes that multiply

	The two-in-one instrument

	The 6500 digital phasemeter from Krohn-Hite features an accuracy of 0.05° with a 0.01° resolution. The fre
	quency range of the meter is from 10 Hz to 5 MHz and Inputs can range from 0.1 to 120 V rms.

	Meters continue to go digital

	Bridging the analog-digital gap



	A 5-digit multimeter at a 3-digit price.

	$375 adds true RMS.

	It’s so accurate, no other 5-digit multimeter can check its performance

	Others measure by us.


	Wte? In 3 major ways - look for changes

	in compatible equipment

	Proposed standard ignores minis

	Programmable sources are limited

	Measurement instruments abound

	Systems, systems everywhere


	Our little Pixie got expert advice.

	Duncan: Your prime source for	4

	custom designed pots.

	The hardworking connector that’s easy on your pocket.

	AMPHENOL


	With...

	And


	designs, as seen by a young 'old-timer’

	Venerable instruments at low cost

	Designing for the repairmen



	If anybody can hand you the ready-made P/C connector you need,

	we can.

	had a fantastic beginning.


	Give your scope a word trigger

	The No Gold Adder Edgeboard Connectors.

	The only extra is the designed-in reliability.

	fj $fE applications demand new highs

	in instrument accuracy

	Versatile generators obviate kluges

	Circuit families shape generator capabilities

	Medium-priced generators omit frills

	Modular units generate complex sequences

	Generators that simulate nuclear events

	Word generators emphasize data patterns

	For more information

	Here’s a recording swept-frequency-response system you can expand to include:

	General Radio



	with digital methods

	Digital memory replaces storage tubes

	Finally, an easy-to-use analyzer

	Dynamic range stretches

	Narrower filters bring better resolution

	Microwaves: the big analyzer market

	Enter the real-time unit

	Fourier transforms without computers

	Finding resolution with real-time machines

	Wave and other analyzers

	For more information





	NO CASUAL CONTACTS.

	SVLVANIA

	New generation of high-performance, low-cost, ultra-precision resistors

	Tolerances: .01% to 1%

	Temp. Coeff.: 5 to 25 PPM/°C

	T.C. Matching: to 1 PPM/°C


	ECL design just became a three-layer piece of cake.

	Rg of measurement w -

	at 1 GHz and higher

	Network analyzer forms basic tool

	Measurement limitations

	Klystrons for signal generators

	Synthesizers have improved specs

	Counters expand capabilities

	More than 10-dBm output and a calibrated range of +6 to -130 dBm can be obtained from the 1106B-L signal

	Meter accuracy increases

	Read power digitally

	Designers build their own

	For more information


	New snap-in rockers with Cutler-Hammer

	... A Concise Listing

	HIGH SPEED DIGITAL PULSE COUNTERS

	PRECISION SWITCHES

	BIG INCH®



	•	Remember testing

	$	in 1844? If you

	can’t, Siemens Corp, can

	Seven decades of test-gear evolution

	Alfred Heindl of Siemens Corp, talks about the past, present and future of European instrumentation.

	Problems faced in development

	Trend to automation seen


	Some of the best things about our new Digivac 1000 are what you can't see.

	WAGNER

	We’re out to win you over with top quality* fast service* and hard facts.

	LITTELFUSE

	YOU NEED APPEARS SOMEWHERE IN THIS SPOTLIGHT

	High-accuracy thermometers

	Platinum resistors are favorites

	Thermistors getting better

	Common thermocouples used in electronic equipment

	Combination instruments and adapters

	For more information







	ALOXCON

	Buying a function generator isn't a big deal.

	Il our lamps lights

	GLOWltC

	RCA's versatile WO-535A...

	DC tolOMHz response for only $349.*



	Join’em...

	the growing crowd using MOSTEK’s J6pin4K RAM!

	and different, turn the package inside-out

	Ample regulated supplies

	Dial for precision

	Computer control on the lab bench

	Single-output supplies for simple jobs

	High-efficiency supplies needed

	From high current to high voltage

	Where do we go from here?

	For more information

	(editorial)

	The way to die




	We couldn't have said

	From single-shots to spectrum analysis

	The trouble with photos

	Key specs to look at

	Table: Major storage techniques

	Current storage techniques

	Variable persistence offers grey scale

	6.	Variable persistence—or halftone storage—can display a range of brightness from dark to light.

	Transfer: the fastest analog storage

	And now, digital storage

	Some final factors and case histories

	Writing speed and input slew rate

	A not-so-wise choice



	Introducing the new41/2-digit DPM from weston’


	Announcing the first 0.?

	multi-digit LEDs

	No wonder we’re No. 1 in LEDs


	litronix

	Measure time interval precisely.

	What is measurement accuracy?

	1.	By analog interpolation, 100-ps resolution can be achieved with a clock frequency of only 10 MHz.

	How a time-interval meter works

	2.	Two startable oscillators, one for START and one for STOP, give high-resolution, single-shot measurements.

	3.	With external gating, measurements can be made despite the presence of data on the digital carrier input.

	External gating extends versatility

	Input circuits face critical demands

	Trigger level determination

	Feeding the signal into the counter

	LSI computer systems, inc.

	You can apply it now and without reservation.




	iS) HARRIS

	Measure open-loop servo response

	Open-loop response is hard to get

	Where to break the loop

	Calculation verifies method

	KOOLER^RO'NN

	TRIAC-KOOLER


	UIMITRACK


	AVX puts class

	under glass.

	Interfacing is a serious factor

	Putting the combination to work

	Spectrum analysis can be a simple task

	4.	A typical spectrum analysis setup, with bus controls to connect the instruments to the calculator.

	You can’t

	beat

	System Engineering.

	The Housings.

	The Contacts.



	BURNDY 8 CONNECTS

	OP

	Untangle automatic test equipment

	Fixed-program ATE

	Fault simulator sidesteps problems

	Sequential circuits need special care



	A Hewlett-Packard pocket calculator is a gi for a lifetime.

	The HP-70 Business.

	The HP-80 Financial.

	The HP-65 Fully Programmable.

	3.	Still another approach to ATE for components is the computer-controlled stored program tester.

	4.	For functional testing, the most versatile—and most expensive—configuration uses diagnostic software.

	Most versatile: variable, stored program


	AND YOU CAN GET IT TOO!... in connectors with dielectric retention from Bendix

	D.R. GIVES YOU

	D.R. CONNECTOR DESIGNS

	GETTING D.R. IS EASY.

	endi


	Watch Out

	The volts are out to ruin your computer, maybe your entire system!

	Get brownout "insurance" from SOLA

	SOLA ELECTRIC


	^Here are our thirteen ||| new Data Converters.

	4131

	ir TELEDYNE PHILBRICK

	■7C TELE DY NE PHILBRICK

	TELEDYNE PHILBRICK

	4071

	Just two stages needed

	1	. Model of a glass calomel pH probe appears as a voltage source in series with a high resistance.

	Built-in calibration and test

	pH theory: A refresher

	Two op amp choices possible


	First-stage parameters




	ROGAN knobs

	and dials

	riRDBan

	ideas for design)

	Slave clock can run free at center frequency and lock in within one cycle

	TIT TRIPLETT


	Electronic ignition system uses standard components


	here's a

	price

	performance

	internal sweep


	low-cost

	hat doesn' ict like oni

	application

	features

	Programmable sine-wave oscillator uses only one CMOS IC


	COMPLETE

	10 BIT DAC

	ON A SINGLE CHIP!

	Improve interrupt-handling capability of microprocessor with a few ICs





	ASK FOR THE NEW ACOPIAN

	international technology

	4 dB/km loss obtained with optical waveguide

	Indium-phosphide Gunns attain high efficiencies

	Paramp built for use with Italian satellite


	For the Engineer who needs the best Measuring Instruments

	6 new ideas

	(new products

	12-bit hybrid a/d converters designed for high performance by two companies

	RELAYS

	-LONG DELAY-

	240«300 Seconds

	DIFFERENTIAL RELAYS

	Temperature controller handles many inputs

	Electrical transducer handles volts or amps


	Here’s how we tested our 42,386th multimeter

	The world’s best-selling 314 digit multimeter is virtually indestructible.




	AMP District Offices.

	AIVIP

	INCORPORATED

	Gigahertz trimmers have extended ranges

	Linear motor generates 3 Gs on 11-lb load

	Metal-film resistors precise to ±0.05%

	Binary attenuation obtained with thin films

	Digital potentiometer resolves 1000 steps

	Pendulum replaces gyro for vertical sensing

	Complete

	RF Network Analysis ... NOW !

	Green, Yellow, Amber or Red ...

	DATA DISPLAY PRODUCTS

	DIP-type switch provides up to 10 contact pairs

	Dynamic delay lines keep rise time to 1 ns

	PM motor line operates on batteries

	•E. F. JOHNSON COMPANY

	KurzKaschJnc.





	Clean up your act!

	Opto-isolate your critical circuits with Monsanto’s MCTl’s.

	Monsanto

	Modular series includes thermal-barrier models

	Data Precision Introduces A New 412 Digit DMM

	...years ahead

	Linear-IC tester measures 7 parameters

	Triggered-sweep scope comes in compact case

	corporation

	Digital indicator brags 72 versions

	That’s why we call ours the 2N3055C * *“C“designates it as the Cadillac of power transistors.


	RSM Sensitron Semiconductor

	Counter/totalizer takes inputs to 100,000/s

	Probe accepts 4 inputs with variable delay

	The PRD 915-B Attenuation Calibrator has long been in a class by itself.

	PRD Electronics, Inc.


	DPMs measure ratios and absolute values

	Frequency counter gives portable operation




	A logical test for Digital Logic Test Systems.

	Yes No

	Yes

	Yes No

	i HUGHES i

	Or why systems people buy more S-D counters

	Units combine pulse and waveform generation

	Spectrum analyzers resolve to 0.01 dB

	Skinny remote display needs no rear room

	Fluke mates


	$299

	LET US SHOW YOU - IN PERSON - WHY TEC-LITE INDICATING DEVICES ARE THE BEST, MOST RELIABLE UNITS THAT YOU CAN BUY!

	Function generator offers variable phase

	Unit calibrates tape recorders automatically







	MORE SWITCH FOR THE MOHEY.

	NEW PYROFILM DIFs

	AVAILABLE SOON!

	PYROFILM

	System automatically tests relays

	Portable unit measures temperature to 1%

	Unit checks wiring at 20,000 tests/second

	Process recorder shows trends to 40 feet



	The OEM Factory Announces the PDP-11/35S Super Savers.

	Electronic Design’s

	IS THE PLACE TO LOOK

	HAYDEN BOOK COMPANY, INC.


	^FREQUENCY



	New economical 1o-watt carbon film resistor

	KAY’s new spectrum analyzer

	New KAY half-rack

	sweep generator series

	KAY attenuators

	Schottky diodes handle 30 A at 125 C

	Power Darlingtons have gains to 10,000

	[ AIMING for BETTER TRIMMER PERFORMANCE? j





	TO 10 PPM/°C

	ZERO in with VISHAY 1/4” TRIMMERS

	VISHAY RESISTIVE SYSTEMS GROUP


	For PBX, computer memory

	for cermet resistor networks

	Immediate Shipment Low Prices


	Buy the kit- Save a lot

	ONLY $2450

	SCHAUER

	LED 7-segment displays have 0.3 in. digit height

	Rf power transistors deliver 40 Wat 400 MHz

	Germanium transistors handle 3 A up to 40 V

	Thermopile detector has 12 V/W responsivity

	Hubfid Systems

	Power transistors get JAN and JAN TXV rating




	ECI in St. Petersburg: Where you’re nc just employed. / You’re stimulated.

	Get all four basic types of fixed resistors from Panasonic.

	I

	Panasonic Electronic Components

	Bridge rectifiers handle 400-A surge currents

	Mini phototransistors handle 50 mW max

	Red LEDs available with or without limiting R

	High voltage rectifiers handle 3 A up to 50 kV

	Now you can really capture and process data effectively!


	Low leakage diodes offer seven current values

	Silicon IR sensor has response to 1.1 pm

	Diode series intended for TV output circuits

	Common-cathode digit has 0.3 in. height

	Rf power transistors operate up to 900 MHz

	INSPECTION


	/HETRON /MARKER

	Two new sub-miniature halogen cycle lamps ideal for miniaturization.

	An expanded line of Wedge Base Lamps ’ simple, low-cost circuitry.

	Green Glow Lamp has been improved over previous lamp.

	Send today for newest literature.



	GRE4T TITHING!

	Computer boasts double throughput at old price

	CACOSWITC

	means

	IIIIIIUWBIJIIIIH

	Buffered tape formatter has two memories

	SVLVANIA

	GTE

	SVLVANIA

	SVLVANIA

	GTE

	SVLVANIA




	HERE’S HOW WE MAKE IT EASIER FOR

	YOU TO CONTACT

	SUPPLIERS

	GOLD BOOK

	Byte-oriented memory comes in three sizes

	Low-cost printer delivers eight line/s

	Mag tape formatter fits inside drive housing

	ROTRON INC.



	GET ON

	Laser beam can send analog signals 2000 ft

	SPRAGUE TYPE 196D

	SPRAGUE TYPE 198D


	SPRAGUE

	Half-size controller handles eight data lines

	POWERFUL MINICOMPUTERS BY

	GENERAL AUTOMATION

	Concentrator combines six lines to one printer

	Interface adds 23 Mbytes of tape storge to mini



	Nowadays, you can’t buy immediate delivery.

	But you can rent it.

	Rental Electronics, Inc

	Video display system includes a mini

	Flexible multiplexer designed for entry level

	CRT terminal offers local or remote use

	Intelligent reader processes card data

	Remote processor meets demand for data

	Cassette transport has one reel motor

	PDP-l 1 performance at a Nova 2 price.


	Floppy disc system for mini uses IBM format

	Printer/plotters go on-line to Univac llxx

	Platinum/silver paste 1/3 cost of other types

	Transmission lines come in flat-cable form

	Cross-linked polymer withstands 750 F



	biorhated scope

	your scope

	★ EPOXY GLASS BOARD MATERIALS

	★	GP CIRCUIT BOARDS and ACCESSORIES

	CIRCUIT-STIK’S NEW CUT &

	PEEL BOARDS

	Acrylic coating protects surfaces of work area

	Conductive elastomer used in thin keyboards

	Miniature tools in kit fit balanced handles

	Core and xformer kit aid circuit design

	Deep drawn aluminum enclosures.

	One of the many ways Zero supports your world.


	Zero Manufacturing Co.

	Customizes Switches Like CD I Nor Has a More Complete Line


	O Mini-Circuits Laboratory


	WHO SAYS ENGINEERS ARE SQUARES?

	WIN A FREE CARIBBEAN WINDJAMMER CRUISE PLUS $1,000 CASH

	(Who says engineers are squares?)



	WAKE UP AND JOIN THE FUN AND EXCITEMENT!

	100 VALUABLE PRIZES!


	enter Electronic Design’s

	1975 TOP TEN CONTEST

	Transit cases meet ATA specifications

	Card files fit OEM enclosures

	Welded switch terminals assure flaw-free connections.

	New! Simple, low-cost way to monitor equipment usage time!

	PC-board connector terminates flat cable

	Cut-wire holders stack to dispense wires singly


	Electronic preset controller offers easy interface and industrial reliability.

	You Need

	To Know About HP

	DC Power Supplies

	QUESTRQMJCS, JMC.

	THIS SYMBOL “

	HAS A MESSAGE FOR YOU



	GOLD BOOK

	LOOKING FOR A DISTRIBUTOR NEAR YOU?


	GOLD BOOK

	VERSATILE

	THERMISTOR

	ECCOMOLD

	Transfer Molding

	Compounds




	FREE!

	Compact units compare 0-to-360° shifts

	Uhf divider specs 2500 W

	HF, HR’& W SERIES

	RMC CERAMIC RESONATOR

	4-way divider/combiner loses only 0.3 dB

	(312) 478-3600


	bead electronics

	CALL OR WRITE . . .

	Laser welder yields 20-J pulses at 10 pps

	Driver, modulator aid laser-system designs

	Coax detector has 18-GHz range

	Sources feature frequency agility

	PHILIPS

	Microprocessors are Logic Elements •••and

	Pro-Log can prove it!

	JFETs

	Self-latching reed matrix

	Software guide

	Magnetic shielding



	NEED DEPENDABLE PUSHBUTTONS?

	SWITCH TO


	CONTROL SWITCH

	UNIFORM PANEL APPEARANCE

	HEAVY DUTY PUSHBUTTON SWITCHES

	SUBMINIATURE PUSHBUTTON SWITCHES

	CONTROL SWITCH


	??WHAT IS IT??

	/ That SAVES MONEY!

	Is a PHENOMENAL TROUBLESHOOTER!

	Works at LIGHTNING SPEED! Has a FANTASTIC MEMORY!

	Doesn’t Take a Coffee Break!

	Radio Links ... ! ! We Got ’Em

	Take a look at the specs to see what isn't missing: Transmitters (Typical)

	REPCO Incorporated



	new literature)

	...in lesi sysl® where mieoriiy

	is essential. specify cunoinoham

	Digital switch

	Special-purpose amps

	Magnetic sensors

	Stopwatches

	Memory exerciser

	Laser accessories

	Cryogenic equipment




	Ballantine, ■ 3to1< i in your favor!

	UI

	the facts about E.M.I.

	SHIELDING

	HOW DO I KNOW WHICH MATERIAL TO USE?

	Wirewound resistors

	LVDT signal conditioner

	CMOS/PMOS

	He-Ne lasers

	Communication instruments

	Flexible disc drive

	Aluminum carrying cases



	Free Samples


	automatic transfer standards

	electronic devices ine.

	MINIATURE THERMOCOUPLE REFERENCE JUNCTION

	VARIETY OF MATERIALS

	CHOICE OF THICKNESS

	OF THERMOCOUPLES

	ASSORTED PATTERNS


	ÏQ KE Y STO N

	Obsolete Hand Loading (and high prices)

	Continuous Chart Supply

	Recording

	InlOQJiæSSIrû I RECORDER instrument I COMPANY

	Digital instruments

	Toggle, PB switches

	Digital instrumentation

	Transducer indicators

	HV power supplies

	Photoelectric system

	Switchboard instruments

	‘Y’ adapters

	Ceramic capacitors


	The Digisec* Encoder keeps little bits from becoming big mistakes.

	THERMISTORS

	EERMf IVETRICS «c

	At last...

	a "slide rule'calculator

	that's big enough to use!

	The new Heathkit IC-2100

	HEATHKIT



	There's only 1 low priced

	12 bit D/A...

	Computer systems

	Panel meters

	Tools

	Instrumentation

	Relays for advanced technology.

	Internal flag, magnetic latching

	E-Z-HOOK

	Price reductions

	SUPPRESSOR




	MCG Electronics

	TOYO HCM FILTER

	T-2 SERIES

	GOLD

	BOOK

	IS THE PLACE TO LOOK



	Design Data from Manufacturers

	New Precision Low Frequency Analyzer

	Quan-Tech


	^□ATEL

	advertiser’s index

	recruitment and

	classified ads

	PRINTERS

	DATA PRODUCTS

	FREE ALARM CATALOG

	HERMETIC SEALING

	DETORONICS CORPORATION





	I product index

	WE OOMMIBLES






	i’m Free

	Murata’s

	Posistors®


	IH TIMERS

	Relays That Can Solve Your Time Relay Problems

	MOS/FET, Bipolar and CMOS on the same chip.

	Micropower





