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Circuits, Mathematical Analysis 

Chebyshev vs. Butterworth PT p89 Jan 6 
Bipolar video gate needs no balancing Circuit 

IFD p86 May 11 
Circuit prevents pulse interruption or chatter 

IFD p106 March 16 
Circuits “grow” whiskers to repair 

breaks NEWS pl8 Feb 3 
Comparator circuit simplifies linear voltage con- 

trol of repetition period ....IFD p66 June 22 
Complimentary output stage provides short cir- 

cuit protection IFD p71 June 22 
Corrective network permits latching with fast 

pulses IFD p72 June 8 
De phase splitter adds voltage gain 

IFD p46 Feb 3 
Designing resistor divider networks for maxi- 
mum economy ART p84 Feb 17 

Detector triggers on negative slopes 
IFD p82 Jan 6 

Differential amplifier provides age control 
IFD p60 March 21 

Equalizer for 75-ohm cables reduces phase re- 
tardation IFD p71 March 3 

Extending an operational amplifier’s bandwidth 
to 50 Me ART p50 May 25 

FM preamp uses VHF ferrite transformer 
IFD p51 Feb 3 

Failure detection monitors 3-phase power sup- 
ply DD p44 April 13 

Fast rise times from slow circuits 
IFD p93 April 27 

Finding transfer functions from pulse responses 
ART p72 March 16 

Free-running multi has sure-fire starting 
IFD p80 Jan 6 
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Power Sources 
Production, Processes and Cooling 
Reliability 

Galvanometer amplifier has greater sensitivity 
IFD, p90 Feb 17 

Generator permits infinite pulse width variation 
IFD p69 June 22 

Heart oscillator implanted; devices take finger- 
prints YEW p26 Feb 17 

Lockout-circuit operates with single line input 
IFD p72 March 3 

Modulated oscillator makes simple FM source 
IFD p72 March 30 

Monostable multivibrator has a sharp rise time 
IFD p88 Feb 17 

More on maximally flat delay networks 
PT pl01 May 11 

Multivibrator switches with supply voltage 
change IFD p74 April 13 

Network charts simplify calculations 
ART p80 Feb 17 

One capacitor controls multivibrator frequency 
IFD p84 May 11 

Overload indicator utilizes inexpensive neon bulb 
IFD p74 June 8 

Phase indicator shows direction of rotation 
IFD p65 March 2 

Photo multiplier filter adaptable over wide range 
IFD p73 April 13 

Pulse circuit with wide duty cycle controls motor 
p78 May 11 

Pulse comparator combines versatility, low cost 
IFD p60 March 2 

Pulse director, random, employs system com- 
ponents IFD p72 May 25 

Pulse generator cuts circuit delay time 
IFD p68 May 25 

Pulse generator gives low frequency output 
IFD p79 Jan 20 

GA German Abstract 
IFD Idea For Design 
PF Product Feature 
PT Practical Theorist 
RT Russian Translation 
SR Staff Report 
T Transistor Data Chart 
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Semiconductors, Solid-State Devices 

Pulse generator time-adjustable, combines uni- 
junction, Zener SCR ......IFD p68 May 25 

Pulsed-video amplifier limits without diodes 
IFD p68 April 13 

Recording tape tunes RF transformer coil 
IFD p88 Jan 6 

Reducing arithmetic in gain measurements 
IFD p52 Feb 3 

Regulator is designed using minimum power 
IFD p70 March 30 

Relay circuit delivers delayed pulse output 
IFD p108 March 16 

Ring counter sets its initial state 
IFD p92 April 27 

RF amplifiers: solving the stability problem-part 
Bis arargi eles dees Sa ee ART p72 Jan 6 

Schmitt trigger output independent of load cur- 
IFD pl04 March 16 

Self-adjusting circuit varies threshold level 
IFD p82 May 11 

Self-start free running multi provides low-cur- 
rent back-bias IFD p71 May 25 

Selective circuit provides high pulse regeneration 
IFD pl03 March 16 

Shift that Phase PT p67 March 2 
Shifting divider voltages with respect to ground 

IFD p73 May 25 
Simple bidirectional clipper has small transfer 

zone IFD p68 June 22 
Spiking switching spikes in a chopper amplifier 

ART p42 May 25 
Three-step method sets pots accurately 

IFD p83 Jan 20 
Using barreters for stabilizing an output stage 

AN p68 June 8 
Variable bandwidth from a notch filter 

IFD p90 April 27 
Wide-range trigger compares absolute values 

IFD p85 Jan 6 

Communications, Navigation Guidance and 
Interference 

Airborne data collections may aid RFI 
prediction NEWS p6 May 25 

All-transistorized video telephone undergoing 
NEWS pl2 May 25 
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Another link in military communications net 
YEWS p6 March 30 

Auction-decision discriminator could improve 
PFM NEWS pl2 Feb 17 

Autopilot stabilizes Navy’s new hydrofoil 
YEWS p6 Jan 20 

Carrier-level system controls 250-watt trans- 
mitter DD p78 March 16 

Color radar sets improve tracking of moving 
targets NEWS p24 Jan 6 

Digital data communications .SR p36 April 27 
Error control: a critical design factor 
SC ere er eee are SR p46 April 27 

Guidance systems SR p50 Jan 6 
High resolution sonar provides TV bottom photos 

YEWS p35 March 16 
Matching networks for high power transmitters 

ART p38 April 13 
Multiplexing: juggling low-speed messages 

ice eles aOR ene OeSe Sena eae ce EE ee 
Navy seeks all-purpose avionics display system 

YEWS pl2 Jan 6 
Optical-heterodyne radar to use three lasers in 

tandem ..............NBWS pl6é March 30 
Peak voltage indicator solves tuning problem 

IFD p84 Jan 20 
Sixty-second timer allows transmitter warm-up 

IFD p82 Jan 20 
Terminals & computers: the growing bends 

Ee piadasriste tate a OE SR p37 April 27 

Components (See Microwaves & 
Semiconductors) 

Adjustable time delay for rotary switches 
IFD p72 April 13 

Designing hardened equipment: several methods 
BUG UGOIED Sosscdaineedewea veo SR p46 June 8 

EL devices light up many new displays 
JEWS p6 April 13 

Ferreed magnets of high remanence in phone ex- 
change ................ NEWS p36 March 16 

How important are component tolerances? 
ART p60 June 22 

Measuring the delay times of neons 
Se reer ne. ART p34 March 30 

Multi-core transformers boast bandwidth 
ART p30 Feb 3 

Oscilloscope preamplifier displays quick recovery 
PF pl72 May 11 

Photomultiplier with high time resolution 
RT p90 May 11 

Radiation environment and component selection, 
SR p36 June 8 

Radiation-resistant equipment-design data & 
guidelines SR p35 June 8 

Reed switches reduce power converter cost 
IFD p80 May 11 

Servo-modification improved dynamic impedance 
IFD p48 Feb 3 

Simplifying resolver-chain design with matric 
notation ART p28 March 2 

Solid-state multiplier uses magnetoresistors 
PF p140 April 13 

Tests and qualifications: difficult at best 
SR p52 June 8 

Thermistors & their use GA p96 May 11 
Transducer, solid-state power factor 

ART p56 May 25 
Two ultrasonic transducers use cadmium-sulfide 

Ey re ee re ee NEWS p25 April 13 

Computers, Data Processing, and 
Auxiliary Devices 

Accurate binary levels in a clamped circuit 
IFD p91 April 27 

Aerospace computer using integrateds is all- 
modularized NEWS p32 March 16 

Analogy-computer device can solve Poisson 
equations NEWS p24 Feb 17 

Analog multiplier may evolve from fluid com- 
ponents 

Complementary flip-flops improve bistable per- 
formance ART p50 May 11 

Complementary transistors reduce exclusive OR 
size IFD p102 March 16 

Computer complex to speed Air Force document 
service NEWS pl0 April 27 

Computer control facilities check for instrumen- 
tation NEWS p28 June 8 

Computer memories SR p5e Jan 6 
Datec modulation reduces delta purse transmis- 

YEWS p32 April 27 
Desk-type computer is inexpensive and easy to 

operate PF pl142 Jan 20 
Digital data communications .SR p36 April 27 
Digital data link: aviation’s new horizon 

Digital deflection of laser promises display, stor- 
NEWS pl8 Feb 17 

Duobinary coding used in 2400-bps_ data 
transmission NEWS p22 Jan 20 

Error control: a critical design factor 
SR p46 April 27 

Gas discharge tube a useful digital tool 
IFD p80 May 11 

Gated complement flip-flop is designed econom- 
ically IFD p88 Feb 17 

How important are component tolerances? 
ART p60 June 22 

Illuminated spots improve digital read out 
IFD p70 June 8 

Image processor may lead to automatic recog- 
nition NEWS pl2 March 30 

Logic converter keeps time with the clock 
IFD p64 March 2 

Logic systems SR p34 Jan 6 
Multiplexing: juggling low-speed messages 

SR p50 April 27 
Next IBM line to be modular & use DTL 

NEWS pl2 April 27 
Novel comparison-counter logic is fast, inexpen- 

sive IFD p100 March 16 
Operational amplifier provides immediate over- 

load recovery IFD p75 June 8 
Photograph-to-map converter uses analog com- 

puter NEWS pll April 27 
Plated-wire stores inch toward computers 

NEWS p6 April 27 

Print reader scans variety of type on “undoc- 
tored” page YEWS p22 Jan 6 

Propagation-type A/D converters are fastest 
ART p64 April 27 

Self-latching exclusive-OR simplifies digital cir- 
cuit design IFD p84 Jan 6 

Sheffer stroke logic for easier NAND design 

ART p46 May 11 
Sixteen data channels multiplexed on tape in 

real time YEWS p30 March 16 
Squate-wave ON time shrinks size of computer 

IFD p91 Feb 17 
Terminals & computers: the growing bends 

SR p37 April 27 
36,000-lpm output, new memories among displays 

at SJCC NEWS pl3 May 11 
Univaec delivering small & medium line of com- 

NEWS pl6 April 27 
Versatility gets big play in tape equipment 

NEWS pl2 May 11 
Will spacecraft stabilization go digital? 

NEWS p6 Jan 6 
Written message carried by phone displayed vis- 

NEWS p30 April 27 

Consumer Electronics 

Compensating for two type of CRT distortion 
DD p62 May 11 

Eliminating interlace lines in TV receivers 
DD p46 April 13 

Europe & Britain to seek a standard color video 
system NEWS p25 April 27 

TV staircase generator uses inexpensive com- 
ponents IFD p46 Feb 3 

Transistor auto ignition uses standard coil 
IFD p83 May 11 

Human Factors 

Are planning networks for you? 
ART p46 May 25 

Desk-top technical information filing system, a 
DYF pi138 June 22 

Engineers & incentive contracts 
EDITORIAL p41 Feb 17 

Measurements, Instruments, Test Equipment 

Accurate measurement of delay-line time 
IFD p90 Feb 17 

Conventional scopes give delayed sweeps 
-IFD p78 May 11 

Curve tracer adapter shows nanoampere leakage 
IFD p86 Jan 6 

Electroluminescence indicates frequency 
IFD p52 Feb 3 

Micro/Scope NEWS p64 May 25 
Multivibrator adapted as frequency standard 

IFD p94 Feb 17 
One shot triggers scope for single sweep 

IFD p82 Jan 6 
Oscilloscope writes at 4000 cm/Msec 

PF p90 June 22 
Put FETs to work in electrometers 

DD p56 May 11 
Tunable filters improve VLF spectrum analyzers 

DD p76 April 27 
, 
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Raytheon’s growing family of ceramic-metal tubes 
now includes the 8167/4CX300A, 4CX125C, 
4CN15A, 4CX250K and their 26.5 volt heater 
versions. These compact types are designed and 
manufactured to deliver outstanding, reliable 
performance under conditions of high tempera- 
ture and severe shock and vibration. And to 
make sure that all of your future production 
needs will be fulfilled, Raytheon is planning to 
add other important types to its line. 

For complete technical data and sales informa- 
tion please write Raytheon Company, Industrial 
Components Division, 55 Chapel Street, Newton, 
Massachusetts 02158. For small order or pro- 
totype requirements, see your local Raytheon 
franchised distributor. 
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Voltmeter provides 2% accuracy with 1 nanovolt 
PF p92 June 8 resolution 

Adapting conventional VHF equipment to mole- 
cular electronics .........:.. SR p44 Feb 17 

Aerospace computer using integrateds is all- 
modularized NEWS p32 March 16 

Basics of integrated circuit components 
ART p50 April 13 

Black-boxing your linear integrated circuit 
ART p74 June 22 

Case history: integrating a NOR circuit 
ART p38 March 2 

Chip-type micromin PNPN switch is for TF and 
related microcircuits PF p54 March 2 

Computer microcircuit displays low dissipation 
PF p84 June 8 

Conference points to resurgence of thin-film 
methods YEWS p22 May 11 

Converting a pulse modulator into an integrated 
chip SR p60 Feb 17 

Custom-built DTL circuits available off the 
shelf PF p92 March 16 

Designing inductors for thin-film applications 
SR p52 Feb 17 

Fabricate your own thin-film oscillator 
ART p52 March 30 

Getting maximum circuit yield from silicon 
wafers ART p84 March 16 

How to optimize microelectronic packaging 
SET PT Ea. ART p60 May 25 

Improved Minuteman: a vote of confidence 
Sauvage a eed essen eas NED Dae Dearen 2 

Infrared looks into integrateds 
YEWS p70 May 11 

Integration approaches: dice & detours 
NEWS p58 March 30 

Interconnection emphasis: flat pack mounting 
YEWS p86 April 27 

Isolation advances may end parasitic plague 
ART p80 June 22 

J-K flip-flop reduces circuit complexity 
ee Pe ee ee eR Tee: ART p62 March 30 

MiGro/BGONe ..6c6c0.450065 04 ART p71 May 11 
Microcircuit design for the circuit engineer 

ART p60 Jan 6 
Microcircuit design for the circuit engineer- 
Ry Goce eons eee ART p70 Jan 20 

Microcircuits steal 1964 IEEE show 
NEWS pl2 April 13 

Microelectronic makers extend power frequency 
limits NEWS p58 April 13 

Microelectronics comes of age 
EDITORIAL p35 Jan 20 

Microelectronics reinforces bid for avionics 
YEWS p6 June 8 

Micrologic integrated circuits go commercial at 
lower price PF p82 June 8 

Microwatt electronics SR p38 Jan 6 
Minuteman microcircuits don civilian garb 

PF p64 March 30 

Monolithic DTL circuits available off the shelf 
PF p82 June 22 
SR p66 Feb 17 

Navy microcircuit computer among the most 
powerful 

New units test merit of thin films on mono- 
YEWS pl2 May 25 

Probe feedback controls microelectronic solder- 
BRE ero eee ne fae ores Sass ART p88 March 16 

Shift registers simplify counting 
AN p56 April 13 

Standards pushed for microelectronic packaging 
YEWS p86 March 16 

Stress is on opto-electronics microcircuits 

NEWS p6 March 16 
Structural adhesives reduce hearing aid size 

PR p90 March 16 
Testing integrated circuits ..ART p66 May 11 
Thermal test block for integrated circuits rang- 

es from-80 to 22 F PF p60 April 13 
Thin-film power supply for cryogenic memories 

YEWS p6 May 11 
Three ways to integrate a frequency divider 

pee neat see aie aa ee En ee ae ART p78 June 8 
Using integrateds as feedback amplifiers 

fea ran ptrahacta sel esartealrawaia ee (alee ART p49 March 2 
Using MOS transistors in integrated circuits 

ART p80 April 27 
Will molecular structures make microcircuit 

THGUCIOYBE? 5 sas52 40040405 ART p82 March 16 
Working thermal circuits into thin-film sub- 

strates DD p72 April 27 

Cw laser tracker set for, precise missile ranging 

VEWS p14 May 11 
Chelate lasers: second thoughts a year later 

ae EER Teen IS a Se TTY NEWS pl6 Feb 3 
Combination radar for civil aircraft works at 

Ka DADE: 255 esis ccescs ce We pee rep 17 
Conductive paints aid microwave performance 

IFD p94 April 27 
Corner reflector allows light beam voice mes- 

sages NEWS p22 June 8 
Digital deflection of laser promises display, 

SUOTARE .6caiceseicnues ss Itwe ple Pep 17 
Electron-resonance oscillator gives milliwatts 
DE cs cay Ar Hae De SDR NEWS p22 April 27 

Fast switches generate and control high-power, 
short duration pulses ... NEWS p22 June 22 

Four devices using hot-carrier effect operate to 
210 Ge NEWS pl2 May 25 

Giant laser pulses attained with help of metal- 
organics NEWS p18 April 27 

Infrared SR p44 Jan 6 
Ionized-gas lasers emit ew and pulsed visible, 
UV light NEWS p15 June 22 

Laser roundup: far-IR, yttrium devices unveiled 

...NEWS pl6 Feb 17 
Lower side-lobes for in-phase antenna arrays 

RT p92 May 1! 
Optimizing tracking-system feeds 

SR p52 Jan 20 
Plasma tubes SR p52 Jan 6 
Pulsed-gas lasers: new research bandwagon? 

NEWS p6 Feb 17 
Quasi-optics research takes a_ practical turn 

NEWS pl2 June 22 
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Rectangular-filter approach to remote tuning 
ee eee eS ART p34 March 2 

Simplified approach to Cassegrain antennas, a 
SR p44 Jan 20 

Stable 35-Ge radar at MIT to use 12 w to mea- 
sure moon NEWS p28 Jan 6 

Tiny cadmium cell, maser magnetometer among 
new devices NEWS p28 March 16 

Tunable lasers SR p47 Jan 6 
Two Pockels cells raise efficiency of laser Q- 

switch YEWS p30 May 11 
Voice modulation works well on 2-Mm carrier 

NEWS pl2 June 8 
Waveguide system matching aided by ferro- 

magnetic balls IFD p70 April 13 
Zig-a-log array: ideal feed for parabolic re- 

SR p38 Jan 20 

Military, R & D 

Designing hardened equipment: several meth- 
ods are useful SR p46 June 8 

New light on Neptune’s realm SR p32 June 22 
Radiation environment and component selec- 

tion, the SR p36 June 8 
Radiation-resistant equipment-design data & 

guidelines SR p35 June 8 
Tests and qualifications: difficult at best 

SR p52 June 8 
Three major oceanic systems illustrate today’s 

technology SR p38 June 22 

Missiles & Space 

~ Civil navigation satellites technically feasible 
JEWS pl2 Jan 20 

EMP: can it short-circuit our defenses? 
NEWS p6 March 2 

Generators supply hundreds of amps for cryo- 
genic coils NEWS p28 April 27 

Nimbus to carry array of three vidicon cameras 
NEWS pl4 March 16 

Pentagon stresses missile, A-test detection in 
NEWS pl6 March 2 

Power Sources 

Cryogenic cooler operates maintenance-free for 
2500 hours PF p90 June 8 

Lastest Sycom gets 10-Mc transponder n-on-p 
solar cells NEWS pl2 May 25 

New power sources withstand space radiation 
NEWS p6 June 22 

Switching power supply regulators for greater 
efficiency ART p48 June 22 

Thermoelectric space panels yield 20 watts per 
NEWS p28 April 13 

Production Processes and Cooling 

How much better is forced-air cooling? 
ART p62 March 16 

Predicting ambient temperature for enclosed 
equipment ART p40 Feb 3 

Reliability 

Reliability men revise methods as military in- 
centive contacts gain ....NEWS pl2 Feb 3 

Tests of NEAR system a success despite some 
RFI YEWS p26 March 16 

Theory of probability BFD p91 Jan 6 
When is a life test truly accelerated 

SE Oe eee or ee ee oe ART p64 Jan 6 

Semiconductors, Solid-State Devices 
Audio SR pT6 May 25 
Avalanche circuits are more versatile than you 

think 
Avoiding storage-time punch-through in sat- 

urated push-pull circuits ..ART p72 Feb 17 
Better SCR phase control in control systems 

ij upidiva arene ate cpp auacsasintaeieaey eaaee ART p34 Feb 3 
Bilateral SCR lets designers economize on cir- 
CN Go h.ccatucvossiwe er eew ae AN p74 Jan 20 

Capacitor charge sets transistor bias point 
IFD p105 March 16 

Compact servoamp has fast response 
DD p96 Feb 17 

Complementary flip-flops improve bistable per- 
IDS icra tha Polack lasers ART p50 May 11 

Constructing a 30-w, 50 Me power amplifier 
ives MOA GER Sane Wea AN p98 March 16 

Design approach to transistorized voltage-con- 
trol crystal oscillators ..ART p22 March 2 

Designing a negative-resistance-element circuit 
breaker ART p48 March 16 

Diodes replace step-up transformer 
IFD p71 April 13 

Field effect SR pT71 May 25 
Field-effect input stage gives low-noise preamp 

IFD p70 May 25 
Field-effect transistors SR p42 Jan 6 
Four-lead SCRs eliminate rate effect 

PF p88 June 22 
Full wave rectifier has wideband frequency 

response IFD p68 April 13 
Getting inside the transistor with lumped 

physical models Part I ..ART p54 March 16 
Getting inside the transistor with lumped 

physical models Part II ..ART p46 March 30 

High frequency SR pT14 May 25 
High level SR pT60 May 25 
High-resolution solid-state device can _ store 

images NEWS p25 June 8 
Hot electron devices SR p33 Jan 6 
Improving the design of optimum RTL inverters 

ART p54 April 27 
Light-sensing SCRs make simple ring counter 

IFD p50 Feb 3 
Light sensors-bright. future for an expanding 

technology part I ART p24 Feb 3 
Light sensors-bright future for an expanding 

technology part II ART p76 Feb 17 
Low level SR pT54 May 25 
Measuring input and output capacitances of 

high-frequency transistors ..ART p64 June 8 
More accurate method of designing transistor- 

ized schmitt triggers, part I 

ART p68 March 16 
More accurate method of designing transistor- 
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ized schmitt triggers, part II 
ART p40 March 30 

PNPN switch affords wide range time delay 
IFD p65 March 2 

Phasing in on transistorized phase-shift oscil- 
OO re ere re ere rT ART p32 April 13 

Power SR pT32 May 25 
Put FETs to work in electrometers 

DD p56 May 11 
Radiation resistant VCO uses tunnel diodes 

PR pl42 April 13 
Rayistor compensates current generation 

IFD p75 April 13 
Regenerative load energy absorbed by SCR 
CUED, Go ato btatsdaeeeGsaG IFD p87 May 11 

SCR and Zener diode provide time delay 
IFD p73 March 30 

SCR circuit a versatile driver of many loads 
IFD p74 April 13 

SCR demodulator handles high power efficiently 
IFD p102 March 16 

SCRs magnetics used in compact radar modu- 
NEWS pl4 Feb 3 

SCR star circuit switches high current 
IFD p81 May 1i 

SCR transistor switch allows DC motor reversal 
IFD p63 Feb 17 

SCR quarter-wave rectifier forms high power 
pulses IFD p95 April 27 

SCS linear amplifier gives threshold switching 
IFD p78 Jan 20 

Semiconductors improve box-car circuit 
IFD p105 March 16 

Semiconductors regulate noise-diode plate cur- 
IFD p109 March 16 

Shut-off is not required in SCR pulse amplifier 
IFD p107 March 16 

Silicon carbide thermistor is grown as a single 
crystal PF pl144 Jan 6 

Speeding the design of unijunction-transistor 
multivibrators ART p28 March 30 

Stabilizing transistor-amplifier gain without 
negative feedback ART p70 April 27 

Streamlining h-parameter tests 
ART p36 May 25 

TRL circuit design implemented by computer 
ART p40 March 16 

Transistor shunt regulator improves voltage 
control IFD p73 June 8 

Transistors expand current supply range, com- 
plementary IFD p72 June 8 

Transi.tors, stacked, switch higher voltages 
IFD p69 May 25 

Try Epitaxial transistors for supersaturated 
switching ART p60 Jan 20 

Turn-off circuit simplifies SCR contro! 
IFD p84 May 11 

Unijunction SR pT69 May 25 
Unijunction circuit gives long time delay 

IFD p96 Feb 17 
Using FETs for precision millivolt sources 

AN p42 Feb 3 
Using negative feedback to measure transistor 
Oe eae oar eee ART p42 May 11 

Using photo field-effect transistors 
AN p76 Jan 6 
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July 6 through December 21 

SEMI-ANNUAL INDEX OF ARTICLES 

Automatic Controls, Servos 

Analyzing nonlinear control systems 
RT p36 Oct. 26 

Circuits, Mathematical Analysis 

Achieving high performance in VHF/ 
UHF tuned amplifiers 

ART p28 Dec 21 
Addition of resistor provides squelch ac- 

tion IFD p76 Oct 12 
Adjustable dead zone improves tempera- 

ture controller stability IFD p52 July 6 
Amplifier arrangement enhances small 

signal rectification .IFD p206 Aug 17 
Amplifier circuit combines oscillation and 

amplification -IFD p207 Aug 17 
Amplifier provides voltage-controlled 

gain IFD p60 Nov 23 
Analyzing a transistor phase-shift oscilla- 

tor by determinants .ART p58 Dec 7 
Bar-graph display is monitored by pnpn 

switch IFD p71 Nov 9 
Bistable relay arrangement improves 

latching performance IFD p75 Oct 12 
Blocking oscillators simplify adjustable 

interpulse spacing .IFD p52 July 6 
Butterworth-Thompson filters 

PT p47 Aug 3 
Circuit determines correct operating se- 

quence IFD p62 Nov 23 
Circuit provides pulse equally centered 

about ground IFD p79 Nov 9 
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Power Sources 
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Reliability 

Semiconductors, Solid-State Devices 
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Tubes, Semiconductors 
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Complementary astable multi improves 
efficiency IFD p58 Sept 28 

Composite audio attenuator provides neg- 
ligible insertion loss ItD p56 Sept 28 

Conformal mapping PT p69 Dec 7 
Constant-voltage network shifts phase 

360 degrees IFD p64 Nov 23 
Continued fractions continued 

PT p59 Sept 28 
Control circuit maintains constant operat- 

ing temperatures -IFD p55 Oct 26 
Design analysis: tunnel- diodes transistor 

comparators ART p182 Aug 17 
Design of maximally flat filters 

RT p 36 Aug 31 
Designing low-frequency, all-pass delay 

lines ART p34 Dec 21 
Designing nonlinear _ resistance-capaci- 

tance integrators ..ART p42 Aug 31 
Device provides dc linear to logarithmic 

conversion FD p50 July 6 
Diode circuit gates free-running multivi- 

brator IFD p78 Oct 12 
Dual follower provides equal impedance 

for bipolar signal .IFD p45 Aug 3 
Emitter-follower arrangement protects 

against short circuits IFD p202 Aug 17 
Exclusive OR circuit uses fewer compo- 

nents IFD p74 Sept 14 
External signal controls audio voltage 

gain IFD p48 Aug 31 
Fast, graphical solution of circuit pa- 

rameters ART p34 Aug 3 
Flip-flop phase detects RF square wave 

IFD p71 Nov 9 
Four-layer diode simplifies staircase gen- 

erator circuit IFD p75 July 20 
Four-transistor monostable multi shortens 

recovery time ....IFD p201 Aug 17 
Fresh approach to RC _ notch-network 

design ART p170 Aug 17 
Gate generator arrangement speeds up 

fall time IFD p53 Oct 26 
Getting around frequency limitation in 

counting ART p68 July 20 
Improving the stability measurement of 

precision oscillators ART p56 Nov 23 
Increasing the band-range of a voltage- 

controlled oscillator ART p28 Sept 28 
Inductor timing improves multivibrator 

action IFD p78 July 20 
Inexpensive circuit makes remote light 

indicator IFD p75 Sept 14 
Keeping a T’s spot in focus 

ART p26 Aug 3 
Ladder networks and continued fractions 

PT pS1 Aug 31 
Low-voltage flip-flop drives high-volt- 

age loads IFD p196 Aug 17 
Modified bootstrap simplifies ig my 

counter circuit D p44 Aug 3 
Monostable configuration provides unusu- 

ally fast recovery time IFD p43 Aug 3 
Monostable multivibrator increases repe- 

tition rate measurement range 
IFD p52 July 6 

Multivibrator immune to radiated noise 
IFD p71 Dec 7 

Output stages prevent circuit noise inter- 
ference D p55 Sept 28 

Phase-adjusting ac controller avoids use 
of SCRs IFD p56 Oct 26 

One-shot relay uses fewer components 
IFD p203 Aug 17 

Photocell control indicates direction of 
motion D p80 Oct 12 

Push-button single-pulse generator is 
more dependable ....IFD p43 Aug 3 

Regenerative unit detects transient phe- 
nomena IFD p200 Aug 17 

Regulator power. supply improves over- 
load protection .IFD p71 Sept 14 

Relay arrangement simplifies contact se- 
quencing IFD p62 Nov 23 

Relay combination improves step switch- 
ing, homing IFD p52 Oct 26 

Resistor increases trimpots resolution, 
temperature stability IFD p71 Sept 14 

SCR and VJT form simple precision tim- 
er IFD p76 Sept 14 

Simple arrangement provides economical 
variable-duty cycle ..IFD p43 Aug 3 

Simple design technique for constant-volt- 
age amplifier IFD p204 Aug 17 

Simple method of speeding multivibra- 
tor recovery ART p52 Nov 23 

Simple push-button arrangement im- 
proves reset action ..IFD p44 Aug 3 

Simple voltage monitor increases sensitiv- 
ity IFD p70 Sept 14 

Simplified design of an n-way power divi- 
der DD pl188& Aug 17 

Single-ended input provides push-pull 
output IFD p77 July 20 

Solid-state timer expands time interval 
range IFD p46 Aug 31 

Solid-state timer improves recycling accu- 
racy IFD pS1 July 6 

Special graphs simplify design of low- 
noise amplifiers .AN pl192 Aug 17 

Squaring circuit improves symmetry & 
thermal stability .IFD p49 Aug 31 

Stabilizing limiting in wideband IF am- 
plifiers ART p48 Nov 23 

Static fields PT p77 Nov 9 
Suppression of extraneous pulses in PCM 

signals ART p34 Aug 351 
Trapezoidal generator forms variable lin- 

ear ramps IFD p66 Dec 7 
Two-transistor circuit simplifies analog- 

to-frequency conversion IFD p68 Dec 7 
Using time domain reflectometry to 

clean up transmission lines 
AN p70 Nov 23 

Variable attenuator provides age control 
IFD p54 Sept 28 

Voltage-controlled oscillator provides 
good linearity IFD p65 Nov 23 

Voltage level discriminator provides go- 
no-go indicator ....IFD p67 Nov 23 

Worst case design ..ART p178 Aug 17 
Zero crossover detection shows high sen- 

sitivity IFD p67 Dec 7 

Communications, Navigation, 
Guidance & Interference 

Binary generation of frequencies saves on 
hardware ART p38 Nov 23 

Optical advances in communications re- 
ported at parley .. NEWS p22 Oct 26 

UNICOM test helps shape defense com- 
munications NEWS p22 Aug 31 

Components 

(See Microwaves, Semiconductors) 
Current integrator operates electrochemi- 

cally PF p96 Oct 12 
Designing low-frequency, all-pass delay 

lines RT p 34 Dec 21 
Digital oscillator provides settable fre- 

quencies PF p98 July 20 
Gain-frequency plotting system offers 

automatic log plots ..PF p98 Oct 12 
Glow lamp prevents operation by tran- 

DD p46 Dec 21 

Hall-effect transducers measure into meg- 
awatt region PF p66 Aug 31 

Inexpensive FM modulator has good lin- 
earity IFD p72 Nov 9 

LC tuners are TO-5 enclosed 
PF p92 Nov 9 

Low-cost desk-top computers 
PF pl00 July 20 

Low-noise amplifiers detect minute sig- 
nals PF p94 Nov 9 

Simple ac multiplexer eliminates dc-bias 
components FD p76 Nov 9 

Vacuum reed switch offers spdt action 
PF p70 Oct 26 

Computers, Data Processing, 
and Auxiliary Devices 

Analog circuit increases storage and drive 
capacity IFD p74 July 20 

Basic flexibility of logic will aid search 
ART p48 Dec 7 

Binary generation of frequencies saves on 
hardware T p38 Nov 23 

Binary level detector for input step-volt- 
ages DD p50 Oct 26 

Binary-quinary logic noe 90 ae 
counters ART p46 July 6 

Boolean algebra won't give the answer 
ART p34 Dec 7 

ba emaiat willing drudge for design- 
T p30 Aug 3 

Digital oscillator provides settable fre- 
quencies PF p98 July 20 

Exclusive OR circuit uses fewer compo- 
nents IFD p74 Sept 14 

Digital computers SR p33 Dec 7 
Finding functional packages will not be 

easy ART p42 Dec 7 
Functional packaging is an obvious an- 

swer ART p38 Dec 7 
Generator tests register at maximum 

clock rates IFD p74 Oct 12 
High-speed digital computation technique 

ART p30 July 6 
High-speed read amplifiers for thin films 

ART p38 Aug 3 
Impact of microelectronics 

SR p33 Dec 7 
Incremental magnetic tape transport oper- 

ates at 300 characters per second 
PF p88 Sept 14 

Low-cost desk-top computers 
PF p100 July 20 

Magnetic core frequency divider uses 
fewer components ..IFD p54 Oct 26 

Magnetic drum system combines flexibil- 
ity, high storage capacity 

PF p64 Sept 28 
240-Kc line 

ART p54 Nov 9 
New computers: cost steady, capacity up 

NEWS p6 Aug 31 
New data processor to give Air Force 

added flexibility NEWS p 22 Sept 14 
News 1965: year of large film memory? 

NEWS p6 Aug 17 
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continued INDEX 

Power. companies seek optical systems for 
data transfer ....NEWS p24 Nov 23 

Regenerator restores pulse recorded on 
analog tape IFD p61 Nov 23 

Second sound wave may hasten simpler 
radar, computers NEWS pl6 July 20 

Small computers for process control 
growing in number NEWS p16 Nov 9 

Space computer has triple redundancy and 
duplex memory .... NEWS p18 Dec 7 

Spectrum analyzer measures microwaves 
ferquency vs. time ...IFD p68 Dec 7 

Super-scale computer: 3 approaches 
NEWS p6 Nov 23 

Take a quick look at your yogg 
ART p40 Dec 2 

Tiny storage elements are designed for 
two-wire memories ..PF p92 Nov 23 

Threshold stimulated logic in digital cir- 
cuits T p36 Sept 28 

Two transistors replace 28 diodes in a 
decimal decoder -ART p70 Oct 12 

Ultra high-speed counters, Part 3 
ART p62 Oct 12 

Consumer Electronics 

CATV prepare for tenfold growth in ten 
years NEWS p6 Oct 12 

Guidelines to successful encapsulation 
ART p86 Nov 23 

High volume, low cost: the designer's 
challenge in two growing markets 
re ieee rrr rT SR p30 Oct 12 

Home video recorder: design pace quick- 
NEWS p6 Nov 9 

The , : its offshoots 
SR p36 Oct 12 

The 10¢ passive network SR p48 Oct 12 
The 20¢ transistor SR p40 Oct 12 
The $2 integrated circuit SR p46 Oct 12 

Human Factors 

Dropouts and manpower shortages: a 
paradox -EDITORIAL p23 July 6 

Getting to be the boss 
DYF pl02 Dec 21 

Inside the company library: Part 2, the 
technical report ...DYF p1l00 Oct 26 

Using the company library 
DYF p100 Sept 28 

What's | behind all the talk about conver- 
sion? NEWS p6 July 20 

Why engineers change companies: a 
problem of need satisfaction 

C&M pl150 Nov 23 
Writing a technical article or paper 

DYF p156 July 20 

Materials 

Guidelines to successful encapsulation .. 
M p86 Dec 7 

‘ Wire and cable materials system 
M p74 Dec 21 

Measurements, Instruments, 
Test Equipment 

Broad-band signal generator covers 10 
Kc to 500 Mc PF p64 Aug 31 

Drive for faster RFI measurements 
spawns new gear ..NEWS pl6 July 6 

Input voltage controls signal generator 
output PF p74 Oct 26 

Memory-equipped oscilloscope reduces 
noise in high-frequency measurements 

PF p88 Sept 14 
Plug-in extends bandwidth of scope to 

100 Mc PF p72 Oct 26 
Potentiometer setting nomograph elimi- 

nates loading error ..IFD p70 Nov 9 
Simple way to measure transistor high- 

frequency current —_ 
ART p58 Oct 12 

Solid-state digital voltmeter assures truly 
floating input PF p62 Aug 3 

Sweep test picks best transistors to *.r 
inductive load damage ART p44 Oct 20 

Swept signal source provides 50 WRE 
power with leveling, modulation 

PF p66 Sept 28 
counting technique 

ART p58 Sept 14 
Ultra high-speed counters, part 2, Modu- 

lo-N shift counters .ART p48 Sept 28 
Using a scope as a frequency meter 

MM p60 Dec 7 
VHF signal generator uses varactor for 

phase modulation ...IFD p58 Oct 26 

Microelectronics 

Amplifier circuits ....MDC p22 Sept 28 
Breadboard microcircuits: a do-it-yourself 

approach PF p90 Oct 12 
Case history: designing a microelectric 

encoder ART p82 Oct 12 
Characterizing microelectronics circuits 

T MDC pé4 Sept 28 
Circuit marriages add flexibility to logic 

design ART p62 Oct 26 
Collector improves logic gating 

ART p50 Aug | 2 
Custom facilities ART MDC p26 Sept 2 
Designing circuits for thin-film active z 

vices ART p80 Nov 9 
Diode transistor logic 

ART MDC p8 Sept 28 
Direct-coupled logic 

ART MDC pl2 Sept 28 
DOD seeks solution to microcircuit specs 

problem NEWS p82 Dec 7 
Emitter-coupled logic 

ART MDC pIS5 Sept 28 
External connection converts integrated 

flip-flop to monostable 
IFD p198 Aug 17 

Field-effect progress raises hope in thin- 
film field NEWS pl2 Nov 23 

Hybrids boosted for tomorrow's mi- 
croelectronics IFD p80 Nov 23 

Interconnection methods for microcircuits 
ART p78 Sept 14 

Layout kits are offered for custom cir- 
cuit planning PF p88 Oct 12 

Microelectronics data oa 

Miscellaneous digital Pe B 
ART MDC p21 Sept 

Miscellaneous linear circuits 
ART MDC p24 Sept 2 

Monolithic broad-band amplifiers provide 
differential inputs, outputs 

PF p58 Aug 31 
circuits, Part 2 

ART p74 Dec 7 
MOS transistors, precision resistors built 

as films EWS p23 Nov 23 
Resistor-coupled logic 

ART MDC pl6 Sept 28 
Simple IC tester handles prototype quan- 

tities ART p54 Aug 31 
Standardization stressed in ME logic lines 

RT p60 Oct 26 
Thin films on silicon: how & when to use 

them ART p64 Dec 21 
Three directions in microelectronics 

PF p82 Nov 23 
Transistor-transistor logic 

ART MDC pl8 Sept 28 
Turning circuits into welded modules 

ART p1l62 Aug 17 
Turning circuits into welded modules, 

Part 2 ART p38 Aug 31 
Using MOS transistors in integrated 

switching circuits, Part 
ART p74 Nov 23 

Microwaves 

Antennas lose weight, get around more 
NEWS pl2 Sept 28 

Ionized gas lasers promise high outputs 
NEWS p6 July 6 

Land vehicles may navigate with laser 
velocimeter NEWS pl2 Dec 7 

Landing scheme uses microwave subsys- 
tems NEWS p22 Aug 17 

Laser beam steered by _ electro-optic 
deflector cell .NEWS p18 July 20 

Laser-radiation doubling efficiency passes 
25 per cent NEWS pl4 Aug 3 

Laser trackers built for earth and space 
missions [WS p22 July 20 

Longest horn chamber breaks the design 
rules NEWS p12 Oct 26 

Low noise paramps lumped below signal- 
ing in microwaves NEWS p18 Nov 23 

Microwave technology out stripping de- 
mand NEWS p6 Sept 14 

Military seeking laser phased arrays 
NEWS p6 Oct 26 

Solid-state UHF timer AN p72 July 20 
Spectrum analyzer measures microwave 

frequency vs. time ...IFD p68 Dec 7 

Missiles & Space 

Approaches to reliability 
ART p50 July 20 

Cesium ion engine gets ballistic test: a- 
power unit due .... NEWS p24 Nov 9 

Communication satellite designs put to 
test NEWS pl2 Oct 12 

Designing for space .SR p37 July 20 
Glimpse at SAC’s automated control com- 

plex NEWS p22 Aug 3 
JPL flight center tracks 2 unmanned 

missions at a time NEWS p26 July 20 
Low-power design: fundamentals and ex- 

amples ART p42 July 20 
Microelectronics: a trend in the making 

ude cata nee onl Paoes SR p38 July 20 
Military comsat system very much alive 

NEWS p6 Aug 3 
Military focuses on four R&D areas, U.S 

tells industry .NEWS p22 Sept 28 
New analytical models aid radiation har- 

dening NEWS pl2 Aug 17 
OGO-universal payload carrier for space 

NEWS pl2 Aug 3 
Twin Mars probes this year to span 150 

million miles .NEWS p18 Sept 28 
Vehicles, payloads set for research on sat- 

ellites NEWS pl6 Aug 17 

Navigation and Guidance 

How’s your MTI’s SCV? 
ART p54 Sept 14 

Inertial navigator for airlines due early 
next year NEWS p10 Aug 17 

Quartz filter takes the guesswork out of 
radar analysis ART p28 Oct 26 

Packaging 

Selecting and specifying solderless termi- 
nals and splices ....ART p40 July 6 

Single chip mounts full decade counter 
NEWS p58 July 6 

Power Sources 

Economical MHD power moves a little 
closer NEWS p18 Aug 17 

Forced air cooling: the case for pressure 
ART p54 Dec 7 

Toward practical thermionic power sys- 
NEWS pl2 Sept 14 

Production, Processes & Cooling 

Basic thin-film techniques 
ART p86 July 20 

Forced-air cooling: the case for pressure 
ART p54 Dec 7 

Low-power design; fundamentals and ex- 
amples ART p42 July 20 

Microelectronics: a trend in the making 
ART p38 July 20 

New process may lower cost of printed 
circuits NEWS p29 Nov 23 

Reliability 

Approaches to reliability 
ART p50 July 20 

Failure-predicting pressed as key to relia- 
bility NEWS p10 Nov 9 

Improving reliability of micro-inductors 
ART p56 July 6 

Know when to stop tesiing 
ART p44 Nov 9 

Learn from other designers 
ART p50 Nov 9 

Microcircuitry swinging to multilayer 
boards EWS p6 Dec 7 

Reliability-step-by-step held for the non- 
expert ART p31 Nov 9 

Reliability terminology ART p38 Nov 9 
Trouble spots in circuits ART p32 Nov 9 

Semiconductors, Solid-State Devices 

Analyzing a transistor phase-shift oscilla- 
tor by determinants .ART p58 Dec 7 

Avalanche diodes: the answer to high 
PRV ART pl66 Aug 17 

Avoiding spurious responses in varactor 
harmonic generators 

ART p36 Sept 14 
Design analysis: tunnel-diodes transistor 

comparators ART p182 Aug 17 
Fresh approach to the design of high 

power up-converters .ART p40 Sept 14 
Generating power more efficiently at 1 

Ge ART p32 Sept 14 
Inverter uses only one silicon-controlled 

rectifier IFD p61 Nov 23 
MOS transistors speeded to market 

NEWS p6 Sept 28 
SCR arrangement improves short-circuit 

protection IFD p55 Sept 28 
SCR regulated power supply 

RT p34 Nov 23 
Series GCSs turn off 20 Kw dc power 

ART p52 Oct 12 
Should varactors be specified or use test- 

ed ART p46 Sept 14 
Simple way to measure transistor high- 

frequency current gains 
ART p58 Oct 12 

Solid-state inverters suppresses harmonics 
ART p42 Sept 28 

Special graphs simplify design of low- 
noise amplifiers .AN p192 Aug 17 

Transistor data chart corrections 
Sneha tecnialhn cea Sone (govt ART p63 July 6 

Two transistors replace 28 diodes in a 
decimal decoder .ART p70 Oct 12 

Using low-voltage transistors in high-volt- 
age circuits ART p24 July 6 

Using low-voltage transistors in high-volt- 
age circuits, part 2 .ART p62 July 20 

Varactor diodes ....... SR p32 Sept 14 
Which device for high-power switching? 

ART p28 Aug 31 
Which device for high-rower switching? 

part 2 ART p64 Sept 14 
Why not sensible coding for transistors? 

T p64 Nov 9 

Telemetering 

Interplanetary missions taxing telemetry 
NEWS pl2 Nov 9 

Oceanographers spur advances in ——. 
ry systems EWS p18 July 6 

Primer on phase-locked loops 
ART p56 July 20 

Pulse-width modulation checks dc output 
T p34 Nov 23 

Tubes, Semiconductors 

Metal-oxide semiconductor operates in 
VHF ranges PF p60 Aug 3 

Modified circuit improves Nixie-driver 
capability IFD p42 Aug 3 

Sweep test picks best transistors to bar 
inductive load damage 

ART p44 Oct 26 
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