




























































































































































































































































































































































































































































































































































Ohmite makes just about every kind . But you won 't find 
axial-lead wirewounds anywhere that measure up to 
Series 99 and Series 88 resistors . Why? One big reason 
is the ir exclusive MOLDED jackets. MOLDING produces 
a thick, dense coating that gives superior electrical 
insulation (1 ,000 VAC min imum breakdown) ... excep­
tional protection against abrasion and rough handling 
. . . size and shape uniformity wh ich works beautifully in 
the mechan ical feeds of automated assembly lines. 
Uniformity also facil itates mounting in metal clips for a 
heat-sink advantage of up to 100%. MOLDED Series 88 

and 99 units are the most durable axial-lead resistors 
available today. Get all the facts in the Ohmite " Answer 
Book," Catalog 100. Ohm ite Manufacturing Company, 
3610 Howard St., Skokie, Illinois 60076. Phone: (312) 
OR 5-2600. 

OH MITE 
MANUFACTURING COMPANY 

RHEOSTATS• POWER RESISTORS• PRECISION RESISTORS• VARIABLE TRANSFORMERS• RELAYS 
TAP SWITCHES • TANTALUM CAPACITORS •SOLID STATE CONTROLS• R. F. CHOKES 
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CIRCUIT BOARD 
HEAT SINKS 

FREE CIRCULATION from all direc­
t ions is provided by Astrodyne's 2300 
series heat sinks for efficient cooling 
of circuit board components. They 
provide opt imum coo ling per volume 
occupied and may be mounted with 
clearance between heat sink base 
and circuit board when maximum 
cooling is essential. Model 2300-D 
(11.A") provides a thermal resistance 
of 4.0°C/watt at 20 watts power input, 
flush mount with natural convect ion 
conditions. The smallest unit, Model 
2300-A (112'' ) , under the same condi­
tions, has a thermal resistance of 
5.5°C/watt. 
All un its have a common base size 

(1.81" square) with mounting ho les 
on opposing corners and heat dis­
sipating fins on the others for maxi­
mum cool ing. The 2300 series are 
fabricated of high conduct ivity alu­
min um alloy. 

Astrodyne Model Height (inches) 
2300-A lf2 
2300-B % 
2300-C 1 
2300-D 1¥4 

Standard or special mount ing hole 
patterns may be specifi ed as well as 
variat ions from the standard black 
anodize fin ish. A technical bulletin 
and price information are available 
on request. 

astrodyne, inc. 
SUBSIDIARY OF RDANWELL CORPORATION 

207 CAMBRIDGE STREET I BURLINGTON, MASSACHUSETTS 01803 
(617) 272-3850 

Three types to suit all 
your etching needs 
now available at local 
industrial photo deale rs 
TYPE·P containing Kodak KPR* 
-for copper, copper ·c l ad 
laminates, other metals. 16 oz. 
$5.95 
TY PE· M co ntaining Kodak 
KMER*- for aluminum, stain· 
le ss steel, titanium, other 
metals. 16 oz. $5.95 
TYP E·T containing Kodak 
KTFR * - for high resolution 
etching of thin films. 16 oz. 
$6.95 
*KPR, KMER, KTFR are prod· 
ucts of Eastman Kodak Co. 

INDUSTRIAL CHEMICAL 
SPECIALTIES CORPORATION 

75 Hill side Rd. , Fairfi eld , Conn. 06430 

Please rush me more information on Spray Re· I 
sist products and, also , name of nea rest dealer: I 
N AM E I 

I COM PANY I 
I I 
I_ .'.:~-----___ .:._T~T~-===_j 
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die cast 
ZINC ALLOY 

~~ 
~ 
~~ 
molded 
PLASTICS 

~~ 
@ .'.l 

Q'\~ 
~ u 
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Coi l Bobb ins 
Gears & Pinions 

tiny parts 

MOL DED NYLON . DELRI N & 

0 TH E R THER MOPLASTICS 

DES IGN GUIDE . . . Shows how 
G RC' s specia l method s for pro­
ducing tiny. precisio n parts in 
all engineer ing thermoplastics can 
help you . G RC' s exc l usive auto· 
matic limited cavity t echniqu es of. 
fer Quality and accuracy in small 
parts of diecast zinc alloy. Nylon . 
Delrin, and other engin eer ing 
thermoplastics. Write. wire. phone 
N OW for samples and detailed 
bu ll et in s. NO M I N I M U M SIZE ! 
Maximum size: Zinc Al loy-2" 
long, 'h oz. 

Plastic- ~·- ., 1%" long, 
.05 oz. 

GRIES REPRODUCER CO. 
Dil ·isiou of Cotlls & Clark Inc. 
151 Beechwood Ave., 
New Rochelle, N.Y. 
(914 ) 633-8600 I Wo rld's Foremost 

Producers of Small 
Die Castings and 
Pl astic Moldings 
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Electronics Abroad 

an 18% boost in defense outlays 
to $1.2 billion, a good part of which 
could go toward made-in-Australia 
electronics. But the budget would 
require an increase in postal rates, 
and the opposition party, joined 
by independents, is preparing to 
fight the measure. If the bill were 
defeated by the legislators , Prime 
Minister H enry E. Holt might dis­
solve the House of Representatives 
and schedule elections for Novem­
b er, delaying budget passage and 
poss ibly even resulting in sharply 
reduced defense expenditures. 

Around the world 

Pakistan. A satellite link between 
East and West Pakistan, separated 
by 1,000 miles of unfriendly In­
dian territory, now seems certain. 
The U.S. Import-Export Bank has 
agreed to loan the divided country 
$10 million to cover the cost of 
designing the system and building 
two ground stations. The Commu­
nications Satellite Corp. has re­
ceived a letter of intent for the de­
sign and preparation of bid speci­
fications. The Pakistanis hope to 
have the system operating by 1969, 
most likely using an Intelsat-3 
satellite with ground stations. 

Japan. Tokyo Shibaura Electric 
Co. has developed an elec tric auto 
with a cruising range of about 50 
miles and a top speed of 62 miles 
an hour. The car is powered by a 
27-horsepower, 20,000 rpm motor 
that has a six-thyristor bridge 
rather than the conventional seg­
ment-and-brush commutator. 

Switzerland. The F ederal Coun­
cil has cleared the way for the 
start of color television in Switzer­
land by adopting T elefunken's 
phase-alternation-line (PAL) sys­
tem as the country's standard. 
Broadcast officials plan to b egin 
televising special events and color 
movies next year. First studio pro­
grams, however, won't b e aired un­
til 1970 or 1971. Sets equipped to 
pick up both Swiss colorcasts and 
the Secam transmission from neigh­
boring France will be on the mar­
ket by mid-1968. 
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When$2.00* 
can buy solid-state 
reliability 
with zero offset 
voltage ... 

T0-72 

who needs a mechanical chopper? 
RCA's new 3Nl38 insulated-gate MOS transistor 
features extremely low feedthrough capacitance 
(0.25 pF max.) ... works equally well with either 
positive or negative incoming signals! 

This new full insulated-gate, N-channel, depletion 
type MOS transistor can offer performance advantages 
of mechanical choppers with none of their drawbacks. 
The inherent zero offset voltage (see chart) means that 
you have none of the tracking problems of matched 
bipolar devices, caused by temperature changes and 
extended operation. Compared to a mechanical chop­
per, the 3Nl38 offers the additional features of solid­
state reliability, superior frequency response, lower 
driving power, and small size. 
Among other important advantages, the insulated gate 
provides a very high value of input resistance (1014 

ohms typ.). Forward transconductance is also excep­
tionally high ( 6000 µmho typ .). So for outstanding 
performance and reliability in chopper and multiplex 
applications and industrial instrumentation and con­
trol circuits, ask your RCA Field Representative for 
complete information on the 3Nl38 MOS field-effect 
transistor. For additional technical data, including Ap­
plication Note AN-3452, "Chopper Circuits Using RCA 
MOS Field-Effect Transistors," write RCA Commer­
cial Engineering, SectionEN9-2,Harrison, N.J. 07029. 
See your RCA Distributor for his price and delivery. 

MAX RATINGS AND ELECTRICAL CHARACTERISTICS 
DRAIN-TO-SOURCE VOLTAGE: GATE-TO-SOURCE VOLTAGE: 

Vos= +35 volts max. VGs = ± 10 Vdc max. 
GATE LEAKAGE CURRENT: 

IGss = 10 pA max.@ 25 ' C TA 

DRAIN-TO-SOURCE "OFF" RESISTANCE: 
Ros (off) = 2 X 10• ohms min . 

DRAIN-TO-SOURCE "ON" RESISTANCE: 
r05 (on) = 300 ohms ma x. @ Vos= 0 , VGs = 0 , f = lKHz 

FEEDTHROUGH CAPACITANCE: 
Cm = 0.25pF max. 

"T Price in 1,000 ttp quantities 

SUBSTRATE CONNECTED TO SOURCE. 
AMBIENT TEMPERATURE (TAl•25°C 

50 

40 '°o 
-I -2 

3> 30 
V> 

::! 20 

~ ,~GATE-To SOURCE 
~ ~VOLTS %sl= -5 
<.> 0 

: -I01:;c.:.4 
<t 

:5 -20 

-3 

- 4 +±±±±±±tt::! 
-~;i 

- 60 - 40 - 20 0 20 40 60 
DRAIN-TO-SOURCE MILLIVOLTS <Vos> 

• 

RCA Electronic Components and Devices 

The Most Trusted Name in Electronics 

® 
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RUliliED 1 AmP TRlmPOT® RELAY TAHES IT! 
Measuring only 0.23" x 0.5" x 0.4" the TRIMPOT Model 3111 
relay fills the need for higher reliabili ty and greater miniatur­
ization. This rugged DPDT unit is hermetically sealed in a 
1/ 6 crystal can size with convenient 0.1" pin spacing. 

Model 3111 has a operating temperature range of -65°C to 
+125°C. The contact ra t ing is 1.0 ampere resistive at 28 VDC, 
150,000 operations minimum, and the pick-up sensitivity is 
130MW maximum. Operate and release time is 4 milliseconds 
maximum. The relay feat ures a self damping return spring 
and balanced armature design assuring excellent shock (50G) 
and vibrat ion (20G) performance. Matter of fac t , all perform­
ance requirement of MIL-R-5757 are met or exceeded by the 
Model 3111 TRIM POT relay! 

Don't ever settle for second best in your designs - look at 
and specify the best' Get complete data on the Mode l 3111-
today - contact your nearest Bourns fiel d office, represen­
tat ive or contact the fac tory direct! 

Circle 272 on reader service card 

COIL OPERATING CHARACTERISTICS 

VOLTAGE ADJUSTED 

Standard Nominal Maximum 
Coi l Operating Pull-In Voltage 

Resista nce Volta ge at + 25°C at + 125°C 

70 6.0 3.0 3.9 
280 12.0 6.0 7.8 

1500 26.5 14.0 18.0 

Drop-out 
Vo ltage 

Mi n. 

0.3 
0.6 
1.4 

Co i l characteris t ics applicable at + 25°C unless otherwise specified. 

Various terminal types and mounting styles are available to 
add flexibility to your design requirements. 

-{ 
• . 

BOURNS, INC., TRIMPOT DIVISION• 1200 COLUMBIA AVE .. RIVERSIDE, CALIF. 

T ELEPHONE (714) 684 -1700 ·TWX : 910 332-1252 •CABLE: BOURNSINC. 

TRIMPOT® and Precision Potentiometers - Miniature Relays - Electronic Modules - Microcomponents. 
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J . M . M athes, Inc. 

Union Carbide Corp., Linde Div. 226 
J.M. M athes, Inc. 

Unitech Corp., 
Div. of Charvoz Carsen Corp. 231 
Newma n -M a rwel , Inc. 

• United Transformer Co. 2nd Cover 
Philio Stogel Co . 

• Unitrode Corp. 53 
Silton Brothers, Inc. 

• Vactec, Inc. 
Coleman & Assoc ia tes 

Victoreen Instrument Co., The 
Pa lm & Peterson , Inc. 

Volkert Stampings 
Fred Wittner Co .. Inc. 

Watkins.Johnson Co. 
William C. Estle r Pub. Rel. 

Wayne Kerr Corp. 
Josephson . Cuffari Co. 

White Co., S.S., Airbrasive Div. 
W . L. Towne Co .. Inc. 

White Weld & Co. 
Doremus & Co. 

o Zivy & Cie S.A., N. 
Ha ns Buner 

Classified Advertising 
F.J . Eberle, M anage r 

PROFESSIONAL SERVICES 

EMPLOYMENT OPPORTUNITIES 

EQUIPMENT 
(Used o r Surp lu s New) 
For Sa le 

ADVERTISERS INDEX 

218 

275 

48 

165 

56 

190 

220 

OAS6 

254 

254-257 

256 

Atomic Personnel , Inc. 254 
Bendix Corp. , Kansas City Division 256 
Phillip Fishman Co. 256 
General Dynamics, Electronics Division 257 
Hazelton Instrument Co. 256 
Naval Ship Missile Systems Engineering 255 
Newsome Electronics Sales 256 
Radio Research Instrument Co. 256 
U.S. Navy, San Francisco Bay 

Naval Shipyard 256 

• For more information on complete product 
line see advertisement in the latest Elec· 
tronics Buyers' Guide 

o Advertising in Overseas Section 
following Newsletter from Abroad 
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Advertising sales staff 

Frank E. LeBeau [212] 971-6464 
Ad ve rt isi ng sales m anager 
Wallis Clarke [2 12] 971-2 187 
Ass istant to sal es m anager 
Donald J. Austermann [ 212] 971 -3139 
Promotion M anager 
Atlanta, Ga . 30309: M ich ae l H . M il le r, 1375 
Peachtree St., N .E. 
[404) TR 5 -0523 
Boston, Mass. 02116: Will ia m S. Hodgkinson 
McGraw- Hill Building, Copl ey Square 
[617] co 2-1160 
Chicago, Ill. 60611: Robert M . Denmead, 
J. Bradl ey M ac Kim m, Ra lph Hanning, 
645 North M ichi gan Avenue,. 
(31 2) MO 4-5800 
Cleveland, Ohio 44113: Will iam J . Boyle, 55 
Public Squa re, [2 16] SU 1-7000 
Dallas, Texas 75201: Ri c hard P. Poole, 1800 
Republic N ationa l Bank Tower, 
[214] RI 7-9721 
Denver, Colo. 80202: Joseph C. Page, David 
M. Watson, Tower Bldg ., 1700 Broadway, 
(303] 255-5484 
Detroit, Michigan 48226: Ralph Hanning 
856 Penobscot Bu i lding 
[313] 962-1793 
Houston, Texas 77002: Kenneth George, 
2270 Humble Bldg., [713) CA 4 -8381 
Los Angeles, Calif. 90017: Ian C. Hill, 
John G. Zisch, 11 25 W. 6th St .. 
(213] HU 2-5450 
Minneapolis, Minn. 55402: J . Bradley 
MacKimm, 1104 Northstar Center 
(612) 332-7425 
New York, N.Y. 10036 
500 Fifth Avenue 
Donald R. Furth [21 2] 971 -3615 
James R. Pierce [212] 971 -3616 
Jeffrey M . Preston (2 12] 971-3617 
Philadelphia, Pa. 19103: 
Warren H. Gardner, Jeffrey M. Preston, 
6 Penn Center Plaza, 
[215] LO 8-6161 
Pittsburgh, Pa. 15222: Warren H. Gardner, 
4 Gateway Center, [412] 391-1314 
Portland, Ore. 97204: James T. Hauptli, 
218 Mohawk Building, 222 S.W. Morrison 
Street, Phone (503] 223 -5118 
Rochester, N.Y. 14534: William J. Boyle, 
9 Greylock Ridge, Pittsford, N .Y. 
(716] 586-5040 
St. Louis, Mo. 63105: Robert M. Denmead 
The Clayton Tower, 7751 Carondelet Ave. 
(314] PA 5-7285 
San Francisco, Calif. 94111: 
James T. Hauptli , 255 California Street, 
(415) DO 2-4600 
London Wl : John W. Patten, Edwin S. 
Murphy Jr., 34 Dover Street, 
Hyde Park 1451 
Milan: Pierre Braude, 
1 via Baracchini Phone: 86-90-656 
Frankfurt/Main: Pi erre Bra ude, 
Elsa -Brandstroem Str. 2 
Phone: 72 01 81 
Geneva: Pierre B ra ude, 
1, ru e du Templ e Phone: 31 9 5 60 
Paris VIII: Pie rre Braude, 
17 Avenue M atignon Phon e: 3 59 6637 
Tokyo: Nobuy uki Sato , 1, Kotohiracho 
Sh iba, Min at o-Ku (502] 0656 
Osaka: Ryoji Kob ayashi 163, Umegae-cho 
Kita -ku [362] 8771 

Business department 
Wallace C. Carmichael, Manager 
(2 12] 971-3191 
Stephen R. Weiss, Production Manager 
(2 12) 9 71 -2044 
Thomas M. Egan, 
Assist ant Prod uction M an ager (2 12] 971-3 140 
Dorothy Carmesin, Contracts and Billings 
[2 12] 971 -2908 

Circulation and research 
Milton Drake, Manager (212] 971 -3485 
lsaaca Siegel, Assi stant Ci rcu la t ion Manager 
(2 12] 971 -6057 
David Strassler, Assist ant Researc h Manager 
[2 12] 971 -6058 
Chloe D. Glover, Research Associate 
(212] 971 -6057 . 

Electronics buyers' guide 
George F. Werner, Genera l Manager 
[2 12] 971 -2310 
Ray Smyth, Easte rn Reg iona l M anager 
[2 12] 971 -6538 
Regina Hera, Directo ry Manager 
[2 12] 971-2544 
Thomas M. Egan, Productton Manager 
[ 212] 971 -3140 
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Victoreen high-voltage vacuum tubes make ideal components 
for switching circuits ... as series or shunt regulators .. . as deflection 
amplifiers ... or as inputs to pulse forming networks. Other uses 
which can capitalize on their superior performance, longer life, 
and compactness include - dunking, clamping, and crowbar circuits 

Tube illustrated above, the Victoreen 6842 pentode with plate 
voltages to 4 kV, is shown in a typical shunt regulator circuit 
with two Victoreen Corotron corona type voltage regulators. 
Other tubes in the Victoreen line include -

7683 - Triode or pentode with plate voltages to 1 kV 
VX-80 - Triode with plate voltages to 4 kV 
VX-76 - Pentode with plate voltages to 5 kV 
7235 - Triode with plate voltages to 10 kV 
7234 - Pentode with plate voltages to 10 kV 
VX-107 - Beam pentode with plate voltages to 15 kV 
VX-68 - Vacuum high-voltage rectifier with 28,000 PIV.; 

application as rectifier or clipper 

VICTOREEN INSTRUMENT DIVISION 
10101 WOODLAND AVENUE • CLEVELAND, OHIO 44104 
IN EUROPE: GROVE HOUSE. LONDON RO ., JSLEWORTH, MIDDLESEX, ENGLAND 

8982-A 
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CHEMICALLY MILLED MAGNETIC 
LAMINATIONS & SMALL METAL PARTS 
Chemical milling permits faster delivery of prototypes and far lower 

re -design ing costs. The process produces flat, thin , burr-free , close tolerance 

parts which are too thin to produce by normal stamping methods. 

Typical precision metal parts in gages from 0.0002" to 0.020" include miniature transformer 

and recording head laminations, mechanical and semiconductor strain gages, micromodules with 

integrated circuitry used in the new flat packs, metal and glass masks used for semiconductor 

product manufacturing, electrical motor laminates and electrical contacts. Other precision 

devices made by this process are tube grids and CRT screens, alpha-numeric symbols and letters for 

electronic display tubes and devices, light attenuation masks (optical filters) and photographic 

shutters. The process also lends itself to fabrication of small metal parts using non -magnetic 

materials such as Beryllium Copper, Tungsten, Kovar and Alloy 52. 

fHI ARNOLD ENGINHRING COMPANY, M o1n OffH:e MARENGO, Ill. 
BRANCH OffKES ontf REPRESENTATIVES .,, PRINCIPAL CITIES 

[f . IIIHiiiIIiHfif] 
••• 8 ........ .. .... " ....... . 
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