
























































































































































































































































































































































































































































































































Hafnium brochure 
An eight-page brochure on haf­

nium discusses the physical and 
mechanical properties 9f hafnium 
and hafnium-base alloys. The pur­
pose of the brochure is to show 
that hafnium is available in rea­
sonable supply and on a cont inuous 
basis, and to point out to design 
engineers in many fields where r e­
search and development have indi­
cated exciting possibilities for the 
app li c a t i o n of hafnium. Amax 
Specialty Metals, Inc. 

CIRCLE NO. 452 

Battery sockets 
Thirty-nine representative lami­

nated battery sockets and connec­
tor s are depicted by dimensional 
dr awings in an eight -page tech­
nical bulletin . Bulletin 39B illus­
trates an extensive line of sockets 
for commercial and mili tary appli­
cations. Contacts and insulations to 
meet MIL standards are available. 
Connector Corp. 

CIRCLE NO. 453 

Springs and strips 
A newly r evised 24-page pre­

cision spring catalog contains com­
plete up-to-date information on 
ber yllium-copper fl at and compres­
sion coil springs, as well as stand­
ard finger-contact stri ps, rings and 
r fi / emi-shielding hardware. Char ­
acteristics of beryllium-copper al­
loys used for springs are discussed 
along with design suggestions. In­
t rument Specialt ies Co., Inc. 

CIRCLE NO. 454 

Microwave instruments 
A new 16-page catalog describes 

a line of micr owave oscillators, 
phase-lock synchronizers, and radar 
test equipment . Over 100 diffe rent 
models are described, first by major 
series char acteristics, and then by 
detailed model specifications. Prices 
are included on t he back cover. 
Sage Laboratories, Inc., Instrument 
Div. 

CIRCLE NO. 455 

INFORMATION RETRIEVAL NUMBER 182 .... 

Rotary or Linear .. . DRC digital encoders deliver the ultimate accuracy and 
performance you need at prices that meet your budget for the application . 

Check your design parameters and see how these DRC units can meet 
your requirements with standard or specialized encoders. 

Resolution 

Accuracy . 

Simplicity . 

Versatility . . . 

ROTARY ENCODERS 
From 20 counts to 80,000 
counts per revolution. 

As low as -+- 0.01 count. 

Built-in IC electronics pro· 
vide sine wave , square 
wave or pulse outputs. 

A variety of optional me· 
chanical configurations fit 
90% of industrial and 
commercial applications 
without modification. 

LINEAR ENCODERS 

7 standard options - up 
to 20,000 counts per inch. 

As low as 50µ in. per foot. 

Unique optical system 
eliminates fussy alignment 
between head and scale. 

Fits single or multi-axis 
applications - reading 
lengths up to 48 inches 
available. 

Easily interfaced with a variety of N/C or 
tape controlled peripheral equipment. 

Both rotary and linear models 
are available now for fast deliv· 
ery. So if you have problems in 
rate or position measurement, 
encod ing, counting and display, 
come to DRC. We are the single· 
source , single-responsibility 
company that can stop your head 
from spinning and give you some 
straight answers to your digital 
encoding problems. 

m Control Thru Measurement 

DYNAMICS RESEARCH CORPORATION 
Stoneham, Mass. 02180 • Tel. (617) 438-3900 • TWX (710) 348-0769 



Introducing 
~ SISTOR 

~~ 

slaver 01 
dragon-size neat 

regulation problems 
PLUSISTOR is VECO's all­
new positive temperature 
coefficient therm istor for 
temperature measurement 
and compensation. A solid 
state sil icon res isto r, 
PLUSISTOR features an 
average coefficient of 
+ 0.7%/ • C which remains 
virtually constant through 
the range of -60 • C to 
+ 150°C. These small -but. 
stalwart heat defenders 
are available to you in a 
variety of designs-

1/t & l/z watt axial lead, molded design 
1/4 watt, hermetically sealed can 

1/4 watt axial lead, glass body 
adjacent lead, glass probe 

Available in decade multiples of E.l.A. stand­
ard resistance values from 100 to lOKn . . . 
10% standard tolerance or tighter tolerances 
and special values other than standard where 
required. PLUSISTOR is just one of a com· 
plete line of thermistors from VECO designed 
to solve the most gigantic of problems. 

® ~rerru® VICTORY 
"\J l£l!!J& ENGINEERING 
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CORPORATION 
VICTORY ROAD, SPRINGFIELD, 
NEW JERSEY 07081 
(201) 379-5900 •TWX 710-983-4430 

INFORMATION RETRIEVAL NUMBER 183 

NEW LITERATURE 

Power systems 
A new five-section, 40-page tech­

nical catalog covers an extensive 
line of battery chargers, inverters 
and converters, de supplies, ringing 
and tone supplies and power sys­
tems for the communications in­
dustry. It presents detai led infor­
mation on special features, appli­
cations, and electrical and mech­
anical specifications. E lectronetics 
Div., North E lectric Co. 

CIRCLE NO. 456 

Power supplies 
A 1969 catalog lists over 82,000 

ac-to-dc all-silicon plug-in power 
supplies. Any of these power sup­
plies are guaranteed to be shipped 
within three days after receipt of 
order. The 24-page catalog 
describes and gives prices of regu­
lated single and dual supplies, un­
regulated supplies, and high-isola­
t ion units for strain-gauge 
applications. Also included is a 
guide to power-supply selection. 
Acopian Corp. 

CIRCLE NO. 45 7 

Fluidics manual 
A new manual offers fu ll infor­

mation on a complete line of flu­
idic switches as well as details on 
their varied applications. The 
manual offers designers, engineers 
and builders complete details on 
the advantages of fluidics-sim­
plicity, reliability, small size and 
low cost. Complete specifications 
are also given on switch designa­
t ions, mm1mum actuation pres­
sure, maximum continuing pres­
sure, bellows diameter and switch 
standards. Gagne Associates, Inc. 

CIRCLE NO. 458 

P/G Reed Relays 

Cato's 
New 
Miniature 
Series 1000 

• Especially designed for P/ C board applications 
• Pin spacing l " x .150" centers 
•Stock voltages 6, 12, 24, 32 and 48 volts 
• Form A contacts, up to 6 poles, ra t ings 10 watts 
• Form C contacts, up to 4 po les, rati ngs 3 watts 
• Form A mercury-wetted, up t o 6 po les, rat ings 28 watts 
• Electrostatic and/ or magnetic sh ields 

Special voltages and resistances available, with 
multiple windin1s for flip - flop, memory and 
crosspoint selection applications. 

Gia 
COTO-COIL COMPANY, INC. 

54 Pavilion Avenue, Providence, R. I. 02905 
Tel : (40l l 941·3355 

INFORMATION RETRIEVAL NUMBER 189 

RF and POWER 

SWITCHES 
A complete line of rotary, high 
voltage and high current ce­
ramic-type switches for RF and 
low frequency applications. 

Write for catalog, containing in ­
formation on the mechanical and 
electrical properties of our 
standard line of switches. 

MARLBORO, NEW JERSEY 
Telephone : HOpkins 2·6100 (Area Code 201) 

INFORMATI ON RETR IEVAL NUMBER 184 
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Reed relays 
Covering over 160 relays, a 24-

page catalog contains detailed in­
formation on life and reliability 
characteristics. The catalog lists 
detailed electrical, mechanical and 
environmental specifications, di­
mensional drawings, photographs, 
applications and ordering informa­
tion. Wheelock Signals, Inc. 

CIRCLE NO. 459 

HV rectifiers 
A 20-page bulletin discusses di­

rect plug-in replacement of high­
voltage high-current rectifier tubes 
with stackable rectifier modules. 
Direct-replacement information on 
over 120 rectifier tubes is given 
including maximum tube ratings 
and recommended module-type re­
placement. Unitrode Corp. 

CIRCLE NO. 460 

Power supplies 
A 32-page power-supply catalog 

supplement announces several new 
products. Described are a new line 
of militarized integrated-circuit 
power modules for airborne, ship­
yard and vehicular requirements; 
three new power-supply assembly 
systems accommodating up to 16 
multiple de outputs; and a new 
line of high-efficiency hi gh-current 
rack-size power instruments. Also 
included is a new family of com­
mercial, industrial and military 
transformers. Lambda Electronics 
Corp. 

CIRCLE NO. 461 

ELECTRONIC D ESIGN 10, May JO, 1969 

A unique 
and efficient 

instrument 
bridging the gap 

between a 
multimeter and a 

digital voltmeter! 

Delta, pioneer of the famous Mark Ten® CD System, 
now offers a compact, versatile, and extremely 
sensitive VOM which combines FETs and ICs for 
extreme accuracy. Compact (61/2'' W x 8" H x 31/2'' 
Dl, portable, wt. 3* 
lbs. In full production 
at only 

Would you believe: 
1. Mirror scale 20014 A D'Arsonval meter 

$J495 
ppd. 

2. Integrated circuit (IC) operational amplifier for extreme accuracy 
3. FET input stage with current regulator 
4. Two stage transistor current regulator and Zener diode on OHMS for 

absolute stability and accuracy 
5. Voltage clippers for protection of input stage 
&. Fully temperature compensated for low low zero drift 
7. Ten turns ZERO and OHMS adjust potentiometers 
8. Epoxy glass circuit boards and metal case 
9. Enclosed switches 

10. Uses readily available type AA cells 
11. Uses standard test leads for maximum flexibility and ease of 

measurement 
12. 10 Megohms input impedance 

------------------------~D 

~ P~~Y ~1.~r~~Pc~n~!§~o 1~~1 Available in Kit form: 
Feedback network with 
pre-selected compo­
nents to eliminate all 
final calibration. Ready 
to use when assem­
bled! 

Kit: $ 995 
Only 5 ppd. 

I enclose $ . Please send postpaid: 
___ Model 3000 FET VOMs @ $74.95 assembled 
___ Model 3000 FET VOMs @ $59.95 kit form 

Address; ______________ _ 

City/State, ____________ Zip __ 

OP 8°7 

INFORMATION RETRIEVAL NUMBER 84 
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Electronic Design 
ELECTRONIC DESIGN'S function is: 

• To aid progress in the electronics 
manufacturing industry by promoting 
good design. 

• To give the electronic design engi­
neer concepts and ideas that make his 
job easier and more productive. 

• To provide a central source of timely 
electronics information. 

• To promote two-way communication 
between manufacturer and engineer. 

Want a subscription? ELECTRONIC DE­
SIGN' is sent free to qualified engineers 
and engineering managers doing ·de­
sign work, supervising design or set­
ting standards in the United States 
and Western Europe. For a free sub­
scription, use the postfree application 
form inside the back cover. If none is 
included, write to us direct for an ap­
plication form. 

If you do not qualify, you may take 
out a paid subscription for $25 a year 
in the U.S.A., $35 a year elsewhere. 
Single copies are $1.50 each. 

If you change your address, send us an 
old mailing label and your new ad­
dress; there is .generally a prepaid 
postcard for this inside the back cover. 
You will have to requalify to continue 
receiving ELECTRONIC DESIGN free. 

The accuracy policy of ELECTRONIC 
DESIGN is: 

• To make reasonable efforts to ensure 
the accuracy of editorial matter. 

• To publish prompt corrections when­
ever inaccuracies are brought to our 
attention. Corrections appear at the 
end of the Letters column. 

• To refuse any advertisement deemed 
to be misleading or fraudulent. 

Microfilm copies a r e avail able· of 
complete volumes of ELECTRON IC DE­
SIGN at $19.00 per volume, beginning 
with Volume 9, 1961. Work is now 
in pr ocess to complete the microfilm 
edition of Volumes 1-8. Repr ints of 
individua l a rti cles may be obta ined 
for $2.00 each, prepaid ($ .50 for 
each additional copy of the same 
a r t icle) no matter how long the 
article. F or further det ails and to 
place order s, contact the Cust omer 
Ser vices Department, Univer sity Mi­
cr ofilms, 300 North Zeeb Road, Ann 
Arbor , Michigan 48106 ; telephone 
( 313) 761-4 700. 

Want to contact us? If you have any 
comments or wish to submit a manu­
script or article outline, address your 
correspondence to: 
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Howard Bierman, Editor, 
ELECTRONIC DESIGN, 
850 Third A venue, 

New York, N.Y. 10022. 

Design Data from 

Free-Brushless Torque Motor Guide 

tlr'·t«WICll:llltdiei'ie.i 

Q] 

0 

A comprehensive guide to the Aeroflex line of 
Brushless DC Torque Motors, DC Moving Coil 
Torque Motors, DC Tachometers, DC Torquer/ 
Tachometers and DC Torquer Amplifiers. Includes 
a concise , definitive evaluation of the "Brush­
less" concept , its benefits and application direc­
tions. Complete specification guide of typjcal 
types , related performance curves and a "Table 
of Conversion Factors" provide the Design Engi­
neer of Direct Drive DC Devices with the graphic 
facts to make specifying decisions. 

Aeroflex Laboratories Incorporated 
South Service Road 174 Plainview, L.I., N.Y. 11803 

NEW 68-PAGE DRAFTING CATALOG - FREE 
Bishop Catalog 104 - the most comprehensive 
manual type catalog of pressure-sensitive elec­
trical/electronic component drafting aids ever 
assembled. Filled with thousands of printed wir­
ing symbols and patterns to speed artwork 
preparation time and cut drafting costs. Featur­
ing the latest information on printed wiring draft­
ing techniques. Contains multi-pad component 
symbols, including flatpacks and dual in-lines. 
Also, general purpose wiring symbols, logics, 
schematics , reference designations, tapes , pads, 
shapes and many, many more. Send today for 
your free copy and samples. 

Bishop Graphics, Inc. 
7300 Radford Ave. 

North Hollywood, California 91605 175 
Phone: (213) 982-2000 

Miniature Self -clinching fasteners 
PEM miniature self-clinching fasteners are made 
for permanent mounting on thin panels. Dimen­
sioned to fit into minimum space, they provide 
strong, self-locking threads equal to MIL-N-
25027C. Available in four types for panel thick­
ness as thin as .020", they are always flush with 
one surface when squeezed into pre-punched or 
drilled holes. They are offered in thread sizes 
from #0-80 to v4-20 in 303 stainless steel for 
optimum hardness to imbed into most panel ma­
terials coupled with good ductility for smooth, 
non-galling self-locking characteristics. 

Penn Engineering & Mfg. Corp. 
Box 311 

Dolyestown, Pa. 18901 176 
E LECTRONI C DESIGN I 0, May I 0, 1969 



Manufacturers 
Advertisements of boo lcLets brochures catalogs and data sheets. To order u se Reader-S erviceCard . 

' ' (Advertisement) 

Terminal Block Selector 
A new 24-page, completely illustrated catalog con­

tains photos, descriptions, ratings, engineering 

drawings, and prices of the complete line of Curtis 
terminal blocks. Included are printed circuit, in­
sulated feed-thru, quick disconnect. track type, 
and high current terminal blocks. Handy selection 

chart quickly locates the perfect block for your 
particular requirements. Send today for your free 

copy. 

Curtis Development & Mfg. Co. 
3236 North 33rd Street 

Milwaukee. Wisconsin 53216 177 

Quality Fasteners For All Designs 

., ' f : .. 

lt_:0~· 
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This 8-page catalog provides design data on the 
complete group of DZUS 1/4-turn self-locking 
fasteners for standard , high speed and panel ap­
plications, as well as universal high strength 
multiple thread fasteners for high tensile and 
shear stresses. Dzus stud assemblies , wire forms 
and receptacles offer an exceptional , wide variety 
of combinations from stock to fit specific fasten ­
ing requirements. Diagrams and tables give full 
details for rapid, unlimited design selection. Con­
densed or complete Catalog available on request. 

Dzus Fastener Co., Inc. 
425 Union Boulevard 178 West Islip, L. I., N. Y. 11795 

SELF-SEALING FASTENERS 

SELF-SEALING FASTENERS 
SEELSKREWS SEELRIVITS ADJUSlA·SEELS 

• l~-:-1 hL· , ,~ ~ '"'W I j". I 
~ -

• l" Ii t"1 
~.'~Iii ts. 

-.-..-........ _. -

For positive seal against air, gas, fluids. These 
APM -HEXSEAL products are designed to conform 
to all Fastener Handbook dimensions and stand­
ards, and applicable Military Specifications. The 
unique feature is a captive 0-ring underneath the 
head (patented). This 0 -ring guarantees positive 
sealing against most liquids and gases. Other 
beneficial features: • Reusable • Pre-assembled 
• Vibration -resistant • Positive metal -to-metal 
contact • Seals standard clearance holes • With­
stand in excess of 6000 psi internal and external 
pressures. Available in screw, rivet and bolt ver­
sion . Write today for free samples, and detailed 
information . 

APM Hexseal Corporation 
44 Honeck Street, Englewood 

New Jersey 07631 (201) 569-5700 179 
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Electronic Design 
Advertising Sales Staff 

New York 10022 
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Zeltex , Inc. .......... 203 

Career Adt·ertising 

General Electric Company, Heavy 
Military Electronic Systems ................ 144 

Hughes Aircraft Company, 
Ground Systems Group ....... . ....... 147 

Lockheed-California Company ........................ 146 
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New from IGC: sintered form of 
the industry's best alnico 8. 

You might be able to get sintered alnico B somewhere else 
-but not like this. Our HyCo B has the greatest coercive 
force of all sintered alnicos. Typically, 1500 oersted for 
HyCo BB, and lBOO oersted for BH. 

Sintered alnico B is well suited for miniaturized ap­
plications requiring a high coercive force. Typical uses 
include motors, TWTs, polarized relays, reed switches, 
pick-up cartridges, core meters, and holding and torque 
transmitting devices. And sintered has it all over cast 
alnicos when it comes to smoother surfaces, closer tol­
erances, physical strength, and flexibility of shapes. 

For the complete characteristics and further details on 
sintered HyCo Alnico BB and BH, write Mr. C. H. Repenn , 
Manager of Sales, Indiana General Corporation, Magnet 
Division, Valparaiso, Indiana. 

INDIANA GENERAL r;(" We make it easy 
for the design engineer. 

INFORMATION RETRIEVAL NUMBER 186 
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~ form 
Headers 
you need I . . . to do the job in semiconductors ... relays ... 
photocells . . . fuses and many other applications. General 
Electric designs and produces plastic platform headers to de­
manding specifications for high volume production. The insu­
lation available includes a wide range of engineered thermosets 
and thermoplastics .. . and lead wires of practically any com­
mercial material and finish can be supplied. If you need produc­
tion quantities of 1 million headers or more, let's get together. 
Write for design criteria regarding: • Plastic platform geometry 
and size variations • Lead wire lengths, diameters, and spacing 
ranges • Material options. General Electric Compa11y, Lamp 
Metals & Compo11e11ts D epartment, 21800 Tungsten Road, 
Cle1·efa11d, Ohio 44117. T el: (216) 266-2451. 

GENERAL. ELECTRIC 
INFORMATION RETRIEVAL NUMBER 187 
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NICE 
SPLICE 
it tells you 
when to crimp 

That's because the 
see-thru "window" 
at splice midpoint 
lets you inspect 
inserted conductor 
before crimping. 
Funneled barrel ends 
make conductor 
entry fast and 
snag-proof ... 
reducing installation 
time. Center wire 
stop prevents 
over-insertion of 
wires. Color-coded 
transparent nylon 
sleeve - over 
one-piece seamless 
insert - eliminates 
dielectric flashover. 
Midpoint indent 
helps locate splice 
in crimping tool. 
(You'll want to see 
our match-mated 
tooling, too.) Our 
Window Butt Splice 
is the answer to 
structural and tensile 
stresses, temperature 
extremes in the 
#22-10 wire range. 
For more answers 
(and evaluation 
samples) write or 
call ETC, Inc .. 
Cleveland, Ohio 
44103. A subsidiary 
of International 
Telephone and 
Telegraph 
Corporation. 

INFORMATION RETRIEVAL NUMBER 188 
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1n1ormation Retrieval service 
All products, design aids (DA), application notes (AN), new literature (NL), and reprints (R) 
in this issue are listed here with Page and Information Retrieval numbers. Reader requests 
will ·be promp~ly processed by computer and mailed to the manufacturer within three days. 

Category Page 

Components 
components (AN) 230 
components (NL) 238 
filters, monolithic 156 
logic handbook (AN) 232 
logic handbook (NL) 234 
read-head 152 
readout assemblies 150 
resistor, power 150 
resistor network 152 
switch, reed 154 
switch, tilt 150 
switches, (NL) 236 
switches, slide 152 
switches, snap-action 150 
switches, stepper (AN) 230 
transformer, pulse 152 
transformers, balun 154 
trimmers, cermet 150 
trimmers, MIL 156 

Data Processing 
computer, small 212 
computer system 204 
converter, d /a 204 
converters, a/ d 212 
data modems 208 
data set 202 
data terminal 206 
graphic input devices 202 
intercoupler, digital 204 
logic handbook (AN) 232 
logic handbook (NL) 234 
memories, 2-µ,s 210 
memory, bulk 210 
memory, core 208 
memo~. cora 210 
programing (AN) 230 
project planner (DA) 228 
software checkout 212 
tape, magnetic 206 
time sharing (NL) 236 

ICs & Semiconductors 
amplifier, ac quad 161 
amplifier, low-cost 164 
diodes, capacitance 166 
FETs, vhf /uhf 164 
d'odes, hardened 164 
ICs, linear 164 
logic handbook (AN) 232 
logic handbook (NL) 234 
multiplier, linear 164 
semiconductors (NL) 236 
semiconductors, hybrid 161 
supply, current 158 
switch, FET 166 
transistor chart (DA) 228 
transistors 158 

Microwaves & Lasers 
amplifier, X-band 196 
attenuators, microwave 198 
couplers, directional 200 
diodes, varactor 200 
ferrite devices (NL) 240 
gaskets, castable 198 
instruments (NL) 241 
mixer-preamps 200 

IRN 

430 
446 
340 
432 
439 
317 
326 
327 
319 
339 
328 
443 
318 
329 
427 
320 
338 
325 
~41 

401 
391 
390 
400 
395 
388 
392 
387 
389 
432 
439 
398 
396 
394 
397 
426 
422 
399 
393 
445 

344 
349 
351 
346 
347 
348 
432 
439 
350 
441 
345 
343 
352 
425 
342 

379 
382 
384 
385 
450 
381 
455 
383 

Category Page 

sweeper accessories 194 
synthesizer, microwave 196 
transistors, video 200 
transistors, vhf power 194 

Instrumentation 
CCTV encyclopedia 
clocks, digital 
counter, 160-MHz 
counter, portable 

(NL) 234 
176 
180 
170 
172 curve tracer plug-in 

frequency measurement 
(AN) 

frequency meter 
multimeter, autoranging 
panel meter, digital 
panel meter, digital 
panel meters, digital 
power-factor chart (DA) 
power systems (NL) 
probe, logic test 
scope news (AN) 
sensitivity expander 
signal injector 
stroboscopy (AN) 
transmission rule (DA) 
voltmeter, digital 
VOM, FET-input 

233 
178 
176 
178 
178 
178 
228 
242 
170 
233 
172 
168 
230 
228 
180 
168 

Modules & Subassemblies 
decoder/ display 192 
displays, decimal 190 
hybrid design (AN) 232 
logic handbook (AN) 232 
logic handbook (NL) 234 
multiplier, wideband 186 
op amp 190 
op amp, wideband 182 
op amps 186 
op amps 192 
op amps (AN) 230 
relay, miniature 188 
relays (NL) 239 
relays (NL) 240 
supplies, Nixie 182 
timers 188 

Packaging & Materials 
breadboard 222 
connector, 40-pin 224 
connector, circular (ES) 226 
connectors, coax (NL) 23 6 
connectors, miniature 224 
fabrics, non-woven (ES) 226 
hafnium (NL) 241 
hardware, miniature 

(NL) 236 
materials, adhering (ES) 226 
materials, emi (AN) 230 
packages, ceramic (NL) 238 
plastic parts (NL) 234 
shields, magnetic (AN) 233 
sockets, batte~ (NL) 241 
splices, butt 222 
springs and strips (NL) 241 
tape,electrical 222 
tape, polyimide 224 
tubing, shrinkable (ES) 226 

IRN 

378 
380 
386 
377 

440 
359 
366 
356 
358 

436 
363 
360 
362 
364 
361 
423 
456 
355 
434 
357 
354 
429 
424 
365 
353 

375 
373 
433 
432 
439 
370 
374 
368 
369 
376 
428 
371 
449 
451 
367 
372 

414 
415 
421 
444 
416 
420 
452 

442 
418 
431 
447 
437 
435 
453 
412 
454 
413 
417 
419 

Category Page 

Production 
bonder, microelectronic 218 
chuck, magnetic 214 
cutter, angle 216 
extractor, DIP 218 
fixture, transistor 214 
harnessing tool 220 
heat gun 216 
heating tool 220 
pencils, marking 216 
production equipment 

(NL) 239 
wirestripper, thermal 218 

New Literature 
CCTV encyclopedia 234 
components 238 
connectors, coax 236 
electron-beam devices 234 
ferrite devices 240 
fluidics manual 242 
hafnium 241 
hardware, miniature 236 
instruments, microwave 241 
logic handbook 234 
packages, ceramic 238 
plastic parts 234 
power supplies 242 
power systems 242 
production equipment 239 
relays 239 
relays 240 
semiconductors 236 
sockets, battery 241 
springs and strips 241 
switches 236 
time sharing 236 

APPiication Notes 
components 230 
frequency measurement 233 
hybrid design 232 
logic handbook 232 
materials, emi 230 
op amps 230 
programing 230 
scope news 233 
shields, magnetic 233 
stroboscopy 230 
switches, stepper 230 

oesian Aids 
power-factor chart 228 
project planner 228 
transistor chart 228 
transmission sliderule 228 

Evaluation samples 
connector, circular 226 
fabrics, non-woven 226 
materials, adhering 226 
tubing, shrinkable 226 

IRN 

409 
403 
404 
407 
402 
410 
405 
411 
406 

448 
408 

440 
446 
444 
438 
450 
458 
452 
442 
455 
439 
447 
437 
457 
456 
448 
449 
451 
441 
453 
454 
443 
445 

430 
436 
433 
432 
431 
428 
426 
434 
435 
429 
427 

423 
422 
425 
424 

421 
420 
418 
419 
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Wherever precision measurement calls 
for resistors with good stability, closely­
controlled TC and low noise, you're apt 
to find Dale Metal Film. There are three 
good reasons: MIL-R-55182, MIL-R-
10509 and MIL-R-22684. This versatility 
has turned a good source into a great 
one. Whether you want Established 
Reliability or just want to squeeze more 
precision into a pennies-per-part bud­
get, Dale Metal Film is the answer. 

Call today: 402-564-3131 

Weston Instruments growing line of digital panel meters makes 
broad use of Dale MF resistors. These precision 4-digit meters 
use Dale RN-60, RN-65 and RN-70 styles to control input 
resistance and critical bias functions in an amplifier circuit. 

DALE MF-THE ALL-PURPOSE LINE 
Mil. Spec: MIL-R-55182 = RNR-55, 60, 65; RNC-55, 60, 65; MIL-R-10509 = 

RN-50, 55, 60, 65, 70, 70F, 75, 80; MIL-R-22684 =-RL-07, 20. 
Resistance Range: 10 ohms to 10 megohms, depending on size and TC. 

Tolerance: MIL"R-55182 = .1% (B), .25%, .5% (0), 1% (F) ; 
MIL-R-10509 = .1%, .25%, .5%, 1%; MIL-R-22684 = 2%, 5%. 

Temperature Coefficient: 11 standard TC 's available in - 55°C to 
+ 175°C range. 

DALE ELECTRONICS, INC. 
1328 28th Ave., Columbus, Nebraska 68601 
In Canada: Dale Electronics Canada, Ltd. 

A subsidiary of The Lionel Corporation 

INFORMATION RETRIEVAL NUMBER 216 



NEW! EXTENDED RED RESPONSE RCA-C31000F 
QUANTACON PHOTOMULTIPLIER 

The C31 OOOF is new! It's an extended-red, multi­
alkali cathode version of the previously-announced 
C31000D. C31 OOOF is recommended for applications 
in the red area of the spectrum, particularly laser de­
tection and Raman spectroscopy. The latest addition 
to the RCA QUANTACON photomultiplier family, it is . 
characterized by the use of Gallium Phosphide as the 
secondary emitting material on the first dynode. 
Gallium Phosphide boosts the single electron resolu · 
tion of this newest RCA QUANTACON photomultiplier 
as much as 10 times over that of tubes using con­
ventic;1al dynode materials. As a result, it is possible 
for this 2" dia . light detector, whose prototype is the 
industry-famous 8575, to discriminate between light­
producing phenomena that generate one, two, three, 
or four photoelectrons. 
Developed by. RCA, the use of Gallium Phosphide 
places the C31000F and other RCA QUANTACON 
photomultipliers at the forefront of devices that can 
reveal nuclear, astronomical, and biochemical events 
never seen before. 
For more information on this 12-stage device, and 
other RCA QUANTACON photomultipliers, including 
the C310000 and the 5-inch C70133B, see your local 
RCA Representative. For technical data on specific 
types, write: RCA Electronic Components, Commer­
cial Engineering, Section El8P-l , Harrison, N. J. 07029. 

*Minimum O.E. at 8500 A is 1 % , corresponding to a 
radiant sensitivity of 7 mA/ W. C31 OOOE is the flat­
faceplate version of the C31 OOOF which has a curved 
faceplate . 


