











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	Electronic Design 6

	CLEAR DISPLAYS TO 1 GHz & BEYOND

	NEWS

	TECHNOLOGY


	Why aren’t all advanced computers designed with current-mode logic?

	Speed

	Noise Immunity

	Complementary Outputs

	High Fan-Out, Fan-In

	And did you know


	this is LSI...

	MEM 5014 A/IMI/A Converter	s20o—od.

	HYBRID

	CIRCUITS

	Up to 12 bits with less than ’A bit error!


	SPRAGUE


	News

	Also in this section:

	We’ve got plenty of nothing.

	News Scone

	Texas power utility goes fully automatic

	News

	Laser system tracks 4000-mph rocket sleds

	Credit card may replace cash trading before 2000

	Computer data copier speeds distribution

	Process transfers color from video tape to film


	Where LSI will really pack a wallop!





	MONOLITHIC

	VOLTAGE

	REGULATOR

	The first of a new line of monolithic linear integrated circuits

	Dependable enough for industrial equipment, yet priced for high-volume commercial applications

	Will LSA mode outmode Gunn oscillators?

	Cloudy, probably followed by partial clearing

	SCR SERIES POWER SUPPLIES

	NEW styling...

	SMALLER size...

	THE ROWAIM CONTROLLER COMPANY


	INFINITE RESOLUTION FOR ONLY EIGHT DOLLARS


	Tips on cooling off hot transistors

	Washington surveys the effect of peace

	Washington

	The FCC flutters the computer dovecote

	New source of funds for educational TV

	Medical television service proposed



	SEMICONDUCTOR PRODUCTS

	SOLID STATE OPERATIONAL AMPLIFIERS

	ELECTRONICS

	You can’t clean your relay contacts after every cycle...

	so we do it for you.

	BLISS

	YOUR“MANFROME.A.G.LE

	Computers, ICs to help physicists probe nature

	Some pointed facts about wiring

	with TERMI-POINT* clips and tools

	A post-graduate course in money-making



	BUT WHO

	KEEPS OUT


	RFI?

	RAY F RO OF

	BURLINGAME

	TERRITORY

	MODEL HR-240

	2 to 32 MHz

	LORCH ELECTRONICS CORP.




	Flaw-Less

	VISIT BOOTH 2B31andsee flaw-less NJE

	The Ubiquitous Spectrum Analyzer is listening.


	now	

	THE ATOMICHRON

	INSTRUMENTATION

	IN ACTION AT IEEE

	(BOOTHS 2B25-2B30)

	10 Hz to 40 GHz



	IBM

	Two Miles of Shielding in the Stanford Linear Accelerator

	^ARNOLD



	IC counter

	See it at IEEE Booth 4B08

	J, REEVES- C\

	Now tunnel diodes

	cost as little as 50/

	Hadn’t you better switch fast?

	GENERAL© ELECTRIC


	For Rack or Bench Use-From 1/2 amp to 35 amps, 0-10,0-20,0-40,0-60,0-120 VDC-with full five year guarantee on materials and labor

	SEND FOR NEW LAMBDA CATALOG

	UDEBROD BROS. SILK CO., INC.



	Does AE make

	the world’s prettiest dry-reed switches?

	State of the design

	SIGNETICS INTEGRATED CIRCUITS

	integrated circuitry

	thin film devices semiconductors

	PHOTOMASKS

	DTL NAND gate circuit is open to improvement

	EVAPORATION MASKS



	BUD RADIO, INC.

	Tired of 4th digit bobble?

	uniformity


	Why do conscientious engineers buy the X-l?

	Simple. To save $540

	Accuracy is our policy

	Exploring the significant

	at the IEEE booths and sessions

	The consumer industry wants YOU

	The engineer’s view of technology

	Integrated avionics’ is due for expansion

	Plastic semiconductors: cost down, reliability up

	From pollution to trains, it’s an electronic challenge

	Bigger and faster systems leaning on digital control

	Role of data processing in daily life is explored

	Papers may disappoint, but new products abound

	Uses instead of physics stressed at ‘first’ panel


	IS THE KIND OF KNOWLEDGE YOU GET FROM KESTER

	New horizons are opening in surgery and prosthetics

	Two new trends pushing into consumer market

	Solid-state applications emphasized at sessions

	Interest in the seas rising to new heights

	Specialized reports limit interest for designers

	ELECTRONIC COMPONENTS SALES OPERATION


	GENERAL @ ELECTRIC

	When, where and what to hear at IEEE

	Technical papers are grouped in these categories:

	Airborne Electronics

	Antennas and

	Scattering Techniques

	Circuits

	Circuit Theory

	Guide to abbreviations

	Session locations in the New York Hilton are:

	The schedule for the technical sessions is:

	Wed. &


	Communications

	Highlight symposium

	Exploitation of the World’s


	Components

	Computer-Aided Design

	Computers

	Panel discussions

	Control Systems

	Our military switches are sweeping the country!

	Cybernetics

	Engineering Education

	Industrial Electronics

	Lighting

	Management

	Materials

	Medical Electronics





	Service beyond the call of duty

	Microelectronics

	Microwaves:

	Military Electronics

	Municipal Planning

	Nuclear Electronics

	Oceanography and Underwater Systems

	Power Generation and Control

	1967 Convention Record Order Form and Price List

	Reliability

	Sensing and Measuring

	Signal Processing

	Solid-State Devices and Theory

	Space Electronics

	System Engineering

	Television

	Test Equipment and Techniques

	Transportation

	POTTER & BRUMFIELD

	in less than one second each

	PPO dielectric for microwave PC use

	Accessory speeds harness tying

	the most honored resistor in the Space Program

	ALLEN-BRADLEY

	American Bosch

	uses Allen-Bradley Oriented Ceramic Permanent Magnets...

	EQUATIONS OF MATHEMATICAL

	MICROWAVE SYSTEMS PLANNING

	TRANSISTORS FOR AUDIOFREQUENCY

	ELECTRICITY ONE-SEVEN ELECTRONICS ONE-SEVEN

	ENGINEERS’ RELAY HANDBOOK

	MICROELECTRONIC DESIGN

	SYNTHESIS OF RC NETWORKS

	CIRCUIT PROBLEMS AND SOLUTIONS

	TRANSISTOR AND DIODE NETWORK PROBLEMS AND SOLUTIONS

	TRANSISTOR BASICS: A SHORT COURSE George C. Stanley, Jr.

	here are the details of the offer:

	Wire marker makes

	175 imprints per minute

	Machine inserts wide variety of components




	48 circuits per foot

	BUCHANAN

	Drag solderer is complete system

	Mark wire and cable to #26 AWG

	One cabling tool does the work of three

	Instrument cases made of formica

	New ! Ultra-miniature metal film resistor 
	ICs encapsulated with 75-ton press

	Free-stand enclosures to NEMA specs

	Sweep Generator Spoils Engineers


	Wavedipper offers flat solder surface

	Accurate grid drill has programable spindles

	Engraving machine enlarges and reduces

	Embossed labels at your finger-tip

	VANDERHOOF AVENUE • DENVILLE, NEW JERSEY • 201-625 0600


	Automatic testing for semiconductors

	New sun throws light on spaceman’s problems


	Amperex



	Wide and Narrow

	Sweeps with this

	Performance

	of 8698A RF Sweeper Generator


	Linear RF Sweeper

	UNHOLTZ-DICKIE




	MONITOR W DIAGNOSE

	only with the Panoramic* VR-4/RTA-5 modular

	spectrum analyzer

	1/4 nn™ second ' 1 uu STOP CLOCK!

	Transistor oscillator sweeps clean

	HSI PLANETGEAR TRANSFER...

	YOUR BEST BET IN THE LONG RUN!


	Adlake Mercury Wetted Relay — Application Data

	THE ADAMS & WESTLAKE COMPANY

	Peak detector reads 10-ms transients

	Wheatstone bridge accurate to 1 ppm

	RF load resistors rated 100, 225 W

	Predetermining counter has 5-figure count


	Our new little stepping motor has two very interesting features:

	1.	A linear-motion armature

	2.	A price below ten dollars*

	Wire tester operates to 1500° F

	LET’S TALK ABOUT PRICE, DELIVERY, RELIABILITY, PRODUCT APPLICATION

	Noise, field intensity by automatic scanning

	Six-figure counter to 2400 per minute

	Variable filter covers 20 Hz to 2 MHz

	Programable attenuator ranges de to 1 GHz

	Comar electric company

	Solid-state ac voltmeter ranges 2 Hz to 6 MHz

	Squarewave generator has 5-ns rise time






	MATCH

	PROTECTOR TO HARDWARE

	An APL Circuit Protector

	AIRPAX ELECTRONICS

	CAMBRIDGE, MARYLAND 301-228-4600




	J Di Ad

	How fiber-optic CRTs allow direct recording of 1 MHz signals

	This issue in capsule

	How to step servo motors with SUHL/TTL ICs

	Translators/Drivers, like EL panels, can be customed to specific needs

	Broad monochrome tube line for 1967 TV set designs

	Now an X-Band avalanche diode oscillator for parametric amplifier pumping

	“Trade shows are a waste of time”

	Newest additions to an extensive PC line: TO-18 50-milliwatt cells

	SUHL circuits can simplify noise and power problems in systems design

	BUSINESS REPLY MAIL


	Low-leakage types included in Sylvania’s silicon alloy junction DF-7 series

	SYLVANIA

	HOT LINE INQUIRY SERVICE


	Compare the All-New PAMOTOR Model 4500 with the4niniature axial fan you’re now using!

	Hall-effect gaussmeter operates triple-mode

	115 CFM WITH LESS THAN 37.5 dB SII.X

	INC.

	Network analyzer sweeps 2 Hz to 30 MHz



	ESSEX


	DOES IT PAY ?

	Does it really pay to go to the Hanover Fair? What is the Hanover Fair, anyway?

	HANOVER FAIR

	1967

	April 29 - May 7 Hanover, Germany

	GERMAN AMERICAN CHAMBER OF COMMERCE

	New York: 666 Fifth Avenue Chicago: 77 East Monroe St.

	Eddy current tester with new limit unit

	Delay distortion measured to 5 MHz

	Phase standard reads 0° to 360° in 7 digits

	Digital voltmeter takes PC plug-ins



	DISCOVER

	HUDSON’S Electri-City

	Temperature profiler reads 1/4° differences

	Digital multimeter has pushbutton control

	Dual-trace scope sits in 9-lb package

	Frequency meter counts to 3 GHz

	First you look at the big picture:..

	then...presto...zoom...

	see all the fine detail!

	Reflectometer couplers for L and S bands

	Rotary transformers are multichannel

	Step-recovery diodes for microwave power

	Wide-sweep generators and pulse markers

	Edgewise panel meters RFI-shielded

	Thermal voltmeter spans 20 Hz to 1 MHz


	M. S. TRANSISTOR CORPORATION

	Op-amp test set for many parameters

	Modular synthesizers aid frequency resolution

	AMPHENOL

	POWER SUPPLIES

	'Call-up unit’ tunes any of 10 frequencies

	Desk top computer stores 4000 bits

	Recorder/reproducer is cartridge-loading



	To Those Of You Who Haven’t Been Buying

	3 Pulse Generators:

	; O O O O’O C

	Xenon arc lamps rated to 6500 W

	Serial entry printer lists 10 columns

	SSB spectrum analyzer ranges 2 to 40 MHz

	Strip printer fully buffered



	make	Nexus

	promises...	delivers

	Now you can get a new line of visible and infrared emitting diodes that feature long life, maximum reliability and fast switching speed... at low cost.

	Semiconductor diamond has many facets

	Subcarrier oscillator for color TV

	High resolution from CRT displays


	The wrapped tubular explosion!

	Vacuum cap adjusts over wide range

	Temperature controllers free from RFI

	PME-5O Metal Film Resistors





	This new machine could probe and ink 5000semiconductor

	Miniature axial fan has dual-sleeve bearings


	devices during her

	coffee break.

	Rheostat-potentiometers for 25- to 50-W control


	For special

	MAGNETS

	PC transistor sockets only 10 per contact


	Large

	or small

	Honeywell’s new 5 in 11nstrumentation Package:

	own this Model 1000 Differential Voltmeter, and you also own a Differential Ratiometer, a Decade Voltage Divider, a Precision Voltage Reference Source, and an Electronic Null Detector!

	RF connectors field-serviceable

	Toroidal transformers mount PC boards




	FREED I 'RELAYS1

	ENGINEERED FOR

	TROUBLE FREE, LONG LIFE

	COMPETITIVELY PRICED

	Microwave mixers with replaceable diodes

	Dual-in-line cards added to logic line

	Miniature relays for plug-in or PC board

	Ac power controller is solid-state, continuous

	Tantalum capacitor stacks up small

	Cermet trimmer mounts vertical or horizontal

	Ceramic planar triodes for TACAN and DME

	Feed-thru terminal blocks for PC or wiring

	AMERICAN ALUMINUM COMPANY


	IEC REDUCED THE CDSTOMER’S COST $.87 PER BOARD

	STEREO PREAMPLIFIER

	Pushbutton switches for low-current use

	IC logic cards are voltage-decoupled

	X-Y positioner for welding and soldering

	RAYTHEON


	Don’t be manipulated on SCR’s-trust IR.

	Monolithic preamp temperature-stable

	©iPTDfor this 4 pole relay...

	AEMCO QUALITY


	U.S. COMPONENTS, INC. #

	BOOTH 3K33




	IEEE

	EXHIBITS

	PC edge connector up to 80 contacts

	Silicon planars plastic-packaged

	electronic equipment

	B0RGXWARNER

	General purpose op-amp priced under $10

	Thermistors meet tight tolerances

	Planar silicon SCRs radiation resistant

	30-way power divider ranges 10 to 500 MHz


	a TCXO that fits almost anywhere

	METALIZED MYLAR CAPACITORS

	to your exact specifications... at stock prices

	Stud-mount rectifier recovers quickly

	Patchboard programer completely shielded




	1D9dB

	Silicon diode uses Schottky principle

	ECCOMOLD3

	TTL IC Drivers for NATIONAL® Readout Tubes

	Es.. NATIONAL ^LLEt/n I



	I z

	Mix these signal, power and coax leads in any combination.

	Technology

	Also in this section:

	SCEPTRE gives designers new power

	Still using LC's?

	This might change your mind:

	Clevite's ceramic ladder filters deliver 80 db rejection in 0.1 cu.in.!


	CLEVITE 
	JOHN WILEY & SONS, Inc.


	PUT YOUR FINGER ON REAL MINIATURIZATION

	Bendix^ DAGE ELECTRIC COMPANY

	AND ORIGINAL EQUIPMENT MANUFACTURERS WHO REQUIRE DIGITAL INSTRUMENTATION

	Table. Compare thick and thin films


	MINIATURE CERAMIC LOW PASS RFI FILTERS

	RFI FEED-THROUGH SUPPRESSION CAPACITORS


	leMx Type 181 DCtOl GHZ

	Sampling Plug in unii

	Simplify capacitance measurements

	TOP QUALITY FAST DELIVERY REAL ECONOMY


	When you measure operational

	amplifier

	use the whole ruler!

	U RR-BROWN

	Extra Value Reed Relays

	COULD YOU SLICE THIS ANGLE INTO 300 EQUAL PARTS?

	MCCOY DOES EVERY DAY!

	Cut the ‘noise’ out of your next article

	Thomas Carlyle

	Ernest Hemingway

	Henry David Thoreau

	Sholem Asch

	Sir Winston Churchill

	Lewis Carroll

	Ernest Hemingway

	RF ENGINEERS

	SYSTEMS INTEGRATION ENGINEERS DIGITAL SWITCHING ENGINEERS



	CAREER INQUIRY-confidential

	The Most Trusted Name in Electronics

	BUSINESS REPLY MAIL

	READER SERVICE




	MELPAR

	। WHERE PERFORMANCE COMES


	FIRST

	Write, in confidence, to: Clarence Endsley, Professional Placement

	Magnetoelectric devices

	Linear circuits

	IBM

	Testing reference guide



	SIMULATION SYSTEMS

	canosa

	Tunnel diode, shunted with a resistor, shapes pulses

	RCA Electronic Components and Devices, Harrison, N.J.



	CLOSER SPACING board-to-board

	SERIES 371 MOLDED CARBON POTENTIOMETER

	SERIES 371RA1 FOR PRINTED CIRCUIT BOARDS




	Producís

	Also in this section:

	Marker generators crystal controlled

	Sweep measuring set ranges 10 kHz to 36 MHz

	Timing system has high resolution

	Digital gaussmeter is stable and linear

	FACTS MAKE FEATURES

	TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO


	Resistance deviation in digital readout

	Bridge measures capacity, dissipation

	A-to-D converter for nanosecond pulses

	Frequency scaler converts pulse rate


	Band

	METER

	Video amplifier has 5 ranges

	Audio oscillator needs no bandswitching

	Differential preamp has remote gain control

	Insertion loss test with portable unit


	What’s our line?

	Transient recorder for single events

	Multiscaler systems have central display


	Crampedfor space?

	Use Couch 1/7-size Relays

	Rectifier modules series-strung to 150 kV

	Avalanche diodes rated to 4 kV

	Current-limit diodes bias transistors

	Npn power transistors leak like planars

	COHU'S NEW 530 SERIES

	you can’t HIM HIND primed CM board assembly!

	Silicon rectifier stacks rated to 30 kV

	Pnp integrated choppers have low ‘on’ resistance

	POSITION MEASUREMENT

	Oigi-Point;

	Analog module multiplies in all four quadrants

	1/6 crystal can relay switches 1 A

	2500-Vdc supply in 2-lb package

	Proportional controllers adjust from 60 to 70°C

	ARNOLD

	Module converts tach gen ac to de

	Signal conditioners for airborne use

	-TR- 8651 ELECTROMETER is conveniently used for:

	-TR- 8651 ELECTROMETER measures:

	RANGE:








	IMMEDIATE DELIVERY!

	watch

	INDUSTRO TRANSISTOR CORPORATION

	Beckman

	Delay line memories store 16,660 bits

	Cartridge heater has shaded heat gradient

	Pushbutton series meets MIL-S-8805

	Air velocity detector with sensing element


	INTRODUCING

	POWER SUPPLIES

	Pressure cell weighs only 24 ounces

	Bellows contact springs mount diodes

	Available thru Nationwide Network of

	Kulka Electric Corporation


	Delay trimmers fixed or variable

	3-digit shaft encoder popularly priced

	DATAGRAPH PRODUCTS

	Plugs into your PC Board. Uses Plated Conductors as the fixed contacts.


	Pulse transformers for SCR control circuits

	Flat-face CRT is all-glass

	Readers for 8 bits at 30-Hz speed

	Transformers convert synchro to resolver


	Plugboard programming systems?

	Dual power supply for 1 to 18 V adjustable

	Unit stabilizes klystron frequency

	4E-26-28

	YOKE SPECIFYING PROBLEM?

	A SYNTRONIC

	DEFLECTION

	'Caseless’ commutator withstands high shock

	AM-FM receiver has own signal monitor

	Set-point controller temp compensated

	Counter-timer uses 90% ICs

	One-part silicones cure corrosion-free

	Platinum-gold coating bonds hybrid ICs

	Copper foil plates PC finger contacts

	Nylon cable tie self-locking

	Electroless nickel plates silicon

	Princeton Junction, N. J. 08550

	Phone 609-799-0100 • TELEX 083-4345





	FOR FAST, AUTOMATIC TRANSISTOR TESTS!!!

	BAIRD-ATOMIC

	Carbide dies stamp IC frames

	‘Universal’ test clamp grips fine wire

	Photoresist spinner controls coatings

	PC board retainers save space

	Aluminum cabinets in 3 rack widths

	The Guys in the Da Nang patrol

	Acid-resistant tongs handle semiconductors

	Gold plater 100% uniform

	Printer stamps over 180 parts per minute

	Transistor test set fully automatic

	Double-balanced mixer ranges de to 500 MHz

	Coax circulators cover vhf region

	Bandpass filters range to 6 GHz

	Coax diode switch handles 2.5 kW




	MAGNETIC SHIELDING

	PRODUCTS,INC.

	Crystal detectors range de to 18 GHz

	UNIVERSAL CALIBRATOR


	L-band oscillator has micrometer tuning

	Frequency doublers have low spurious signals

	Klystron output is 100 W in S-band

	HYGRADE

	L FRANK MARKEL & SONS

	Tape transport has speeds to 120 ips

	Card reader accepts special symbols

	Strip chart recorders in multiple, single-span

	Data set tolerates line distortion

	Modular keyboard for 12-bit words

	Modular supplies power klystrons and TWTs

	Systems power supply has five outputs

	HF RANGES

	VHF to 300 mhz


	I ACL I

	SR-208 RECEIVER

	High-voltage converter is programable

	Line conditioner for 1-kVA power level


	$575

	An X-Y Scope

	With Perfectly Matched

	Price

	new Harnessing Tool for HEAVY-DUTY PAN-RAP” Ties & Clamps

	Handles 10 Largest PAN-RAP Cable Ties

	Decimal equivalents

	Photoelectric design rule




	April in Parisis electronic.

	Let

	Air France turn you on.

	Porcupine Metalastic™

	Comparing heat sensors

	Photochoppers

	Semiconductor heat sinks

	Instrument notes

	Saturable core reactors

	Digital plotting systems

	Electrical schematics

	Low-current SCRs

	Electrical isolation

	IF and RF amplifier

	PC assembly machines

	Molecules and microwaves

	At IEEE

	Measuring instruments

	Permanent magnets

	DTL handbook

	Components catalog

	Servo motors


	TOTALLY ENCLOSED ROTARY SWITCHES.

	TEMPERATURE TO 125 C. MULTI POLE.

	30,“ 36,° 45,° 60,° and WANGLE of THROW.

	100,000 OPERATIONS.


	HANDBOOK/CATALOG

	Dispensing Machines for Epoxy, Silicone, Urethane

	Wire, strip and rods

	Firing circuits

	Transfer molding

	Stock bobbins

	Potentiometer catalog

	MIL spec procurement

	Deposition control film

	Guard circuits


	now only

	2901^X17?

	/ 5 KW Audio \ \Power Amplifier/

	Test equipment

	Nickel-cadmium cells

	Power supply aid

	Firing circuit modules

	RTL line

	Reprints Available

	Accuracy Policy

	Del Electronics Corp.

	Mt. Vernon, N.Y.

	250 E. SANDFORD BLVD.




	New I proportional

	Subscription Policy

	Change of Address

	Microfilm Copies


	temperature control module

	SPECIAL TREATMENT FOR RECRUITMENT ADVERTISERS

	LATE CLOSE

	RECRUITMENT ADVERTISING INSERTION ORDER

	Advertising Representatives

	Free: 2,500 Plastic Parts Catalog

	Engineers’ Relay Handbook

	171

	173

	How To Write Technical Articles

	175

	Electrostatic Instrumentation

	172

	Terminal Block Selector

	174

	Laminated and Molded Bus Bars For Power Distribution

	176

	Learn why

	ITT’s exclusive strip line packaging makes VHF/UHF transistor circuits work better

	SEMICONDUCTORS










