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A L-band klystron delivers
A8 30-megawatts peak power
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FOR TOP RELIABILITY

MILITARY AND INDUSTRIAL
HERMETIC AUDIO AND POWER COMPONENTS... FROM STOCK

UTC stock hermetic units have been fully proved to MIL. ideal for high reliability industrial applications. Listed
T-27A, eliminating the costs and delays normally related below are a few of the hundred stock types available for
to initiat MIL.T-27A tests. These rugged, drawn case, units every application. Industrial ratings in bold.

have safety factors far above MIL requirements, and are

Unbal.
I'ype MiL Pri. Imp. Sec. Imp. 0C in Response Max. level
_ Application __ Type Ohms Ohms  Pri. MA 2 db (Cyc.) dbm
Typical Hl M:ke, plckup _Ijne to gnd ___TFiRXlOYY 50, 200CT, 500CT 50,000 DO 50-10,000  + 5
aq H2  Mike to grid TF4RX11YY 82 135 000 50 2 ~ 250- 8 000 +18
i ature Amstioa M5 Single plate to PP grids  TFARXISYY 15000 95000CT 0  50-10000  + 5
RC-25 Case H-6 %I(?Ue I:.plate to P.P. grids,  TFARX15YY 15,000 95,000 split 4 200-10,000 +11
nen S m—
SN 1.13/32 = 1@716 W7 Single or P.P. plates to line _ TFARX13YY 20,000CT __ 150/600 4 _ 200-10,000  _ +21
i H-8 Mixing and matching o TF4ARX16YY 150/600 600 CT 0 50-10,000 o dF 8
H-14  Transistor Interstage I'_FdRXlaYY 10K/2.5K, Spllt T 4K/1K spllt 4 100- 10, 000 +20
H-15  Transistor to line TF4RX13YY 1,500 CT 500/125 split 8  100-10,000 +20
= Unbal.
Type MIL Prl. Imp. Sec. Imp. 0Cn Response Max. level
.No: Appllcatlon Type Ohms - Ohms Pri.MA 4+ 2 db gc“l‘ dbm
H-20 Slngle plate to 2 gnds can  TF4RX15YY 15,000 split 80,000 split 0 30-20,000 +12 )
_ also be used for P.P. plates - ~ B - Typical
-2 gl(?gle plate to P.P. grids, TF4RXISYY 15,000 80,000 split 8 100-20,000 +23 Compact Audios
in Pri.
H-22  Single plate to multipie line  TF4RX13YY 15,000 750/200, 8  50-20,000 +23 RC-50 Case
. 125/500 1-5/8 x 1.5/8 x 2-5/16
H-23  P.P. plates to multiple line  1F4RX13YY 30,000 split 50/200, 8 30-20,000 +19 8 oz
125/500 BAL. :
H-24  Reactor TFaRX20YY 450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms
65 Hys.-10 Ma. 0C, 1500 ohms
Mixing or transistors to line  TFARX17YY 500 CT 500/125 split 20 40-10,000 +30

Unbal.
Type o MIL Pri. Imp. Sec. imp. 0Cin Response Max. level
No Application Type Ohms Ohms Pri.MA -+ 2db (Cyc.) dbm

Typical W31 Single plate to 1 grid, 3:1 TFARX15YY 10,000 90,000 0 300-10,000

Subminiature Audios H-32__ Single plate to line TFARXI3YY 10,000 200 3 300-10,000

SM Case H-33  Single plate to low imp. TF4RX13YY 30,000 50 1 300-1D,000

1/2 x 11/16 x 29/32 H-35 Reactor TF4RX20YY 100 ﬁnnes -0 DC, 50 Henries- -1 Ma. OC, 4,400 ohms.
Bloe H-36 TransEtoi _Inﬂarstage _ TF4RX15YY ?5,000 (DCR800) X 1,000 (DCR}IO) .5 300-10 009
H-39  Transistor Interstage TF4RX13YY 10,000 CT (OCR600) 2,000 CT 2 300-10,000

Transistor output TF4RX17YY 500 CT (DCR26) 600 CT 10 300-10,000

Type HV Sec. Military Rating Industrial Rating i
No. et ocwA*  Fil.Sees. _ocMA* i, Secs. case Typical
H80 450 120 6.3V,2A 130 6.3V,2.5A. — ~_FA Power
H-81 500/550  65/55  6.3V,3A5V,2A ~75/65 6.3V,3A-5V,2A. HA . Transformers
H-82  540/600  110/65 _ 6.3V,4A.-5V,2A. 180/100 _ 6.3V,4A.-5V,2A, B .
W84 700/750 170/110 _ 6.3V,5A.56.3V,1A.,5V-3A. 210/150 _ 6.3V,6A.-6.3V,1.5A-5V,4A. KA Pri: 115V 50/60 Cyc.
H-89  850/1050 320/280 6.3V,8A.-6.3V,4A_ 5V-6A. 400/320 ~ 6.3V,8A.-6.3V,4A.-3V,6A._ 0A *Choke/Cond. inp.
Type Sec. Test Type Sec. Test Typical
_No. ~ Voits  Amps.  Voits Case No. Volts Amps. Volts Case Fil ent
WA 25  1002) 10KV )8 W13l 6.3¢CT 225 2500  FB flamen
H-122 2.5 20(26) 10KV KB H-132 gg g} g((;)) 2500 A Transformers
P E— - — _ L () M —— Pri: 105/115/210/220V
WA 5 1007 10KV K8 A3 63CT__7® 250 W8 _ Cxcept H13010110) ank
H-130 63CT  .6(.75) 1500 A) H134  63CT__ 10(12) 2500 HA H-131 (115/220) 50,60 Cyc.
Type MIL Ind. @ MA Ind. @ MA Ind. @ MA Ind. @ MA Res. Max. DCV Test V.
N No. Type Hys. oc Hys. (1] Hys. oc Hys. (1] Ohms Ch. Input RMS Case
Typical Goon H-71  TFIRX04FB 20 40 185 50 155 60 10 70 350 500 2500 FB
Filter . H73  TFIRXO4HB 11 100 95 125 75 150 55 175 150 700 2500 HB
Reactors H-75  TFIRX04KB 11 200 10 230 85 250 6.5 300 90 700 2500 KB
% H-77_ TFIRX04MB 10 300 9 350 8 3s0 6.5 435 60 2000 5500 MB
S H-79  TFIRX04YY 7 800 65 900 6 1000 55 1250 20 3000 9000 7x7x8
And SPECIal UﬂltS t0 150 Varick Street, New York 13, N. Y.
','ﬁii," Sﬁec:flca!.ﬂ.’.'s PACIFIC MFG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF.

EXPORT DiVisiGis: 123 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: "“ARLAB"
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OUR NEW HOME, DOUBLING OUR FORMER CAPACITY

. teh =S
Precision Warch§=J fiaster

"FREQUENCY -
STANDARDS

AND

Our instruments, 40 to 30,000 cycles, are used extensively by

industry and on government projects where enduring accuracy
and maximum durability are required. Your inquiries on related
products are invited.

TYPE 2003 TYPE 2005A
Size 1" dia. x %" H. Waght. 8 oz. Size 8” x 8" x 7% " High
Frequencies: 200 to 4000 cycles Weight, 14 lbs.
Accuracies:— Tre e
quencies:
Type 2003 (*+.02% at —65° to 85°C) :
Type R2003 (+.002% at 15° to 35°C) 50 to 400 cycles (Specity)
Type W2003 (£.005% at —65° to 85°C) Accuracy:
Double triode and 5 pigtail parts required. +.001% from 20° to 30°C
Input, Tube heater voltage and B voltage Qutput, 10 Watts at 115V
Output, approx. 5V into 200,000 ohms Input, 115V, (50 to 400 cy.)
TYPE 2007-6 TYPE 2121A
2 TRANSISTORIZED, Silicon Type Size
Size 1%" dia. x 3%" H. Wght. 7 ozs. 8% x 19" panel
Frequencies: 360 to 1000 cycles Weight, 25 lbs.
Accuracies: Output: 115V
2007-6 (= .02% at —50° to + 85°C 60 cycles, 10 Watt
R2007-6 (+.002% at +15° to + 35° C Accuracy:
W2007-6 (+.005% at —65° to + 85°C +.001%" 20° to 30°C
Input: 10 to 30 Volts, D. C., at 6 ma. Input,
Output: Multitap, 75 to 100,000 ohms lloV (50 to 400 cy.)
TYPE 211iIC
TYPE 2001-2 S;ize, with cover
Size 3%” x 4%" x 6" H., Wght. 26 oz. 10" = 17" x 9" H.
Panel model
Frequencies: 200 to 3000 cycles 10" x 19" x S%" H
L% Accuracy: =+.001% at 20° to 30°C F‘Il’ezgh.t, ?iébs' 0
ﬁ Output: 5V. at 250,000 ohms Atig?f?c{es. b0'to 1000 gy.
| k. g Input: Heater voltage, 6.3 -12-28 (i.OO‘.‘Zﬁ/};.at 15° to 35°C)
B voltage, 100 to 300 V., at 5 to 10 ma. Output: 115V, 75W.
Input: 115V, 50 to 75 cy.
_ WHEN REQUESTING INFORMATION, PLEASE SPECIFY TYPE NUMBER
ACCESSORY UNITS FOR 2001-2 _ <
J L —For low frequencies 4 3
| multi-vibrator type, 40-200 cy. Y T P " d
Pact Qo i American Time Pro uctf
' counter type, 40-200 cy. I7l C.
H—For high freqs, up to 30 KC. \
M—Power Amplifier, 2W output. 61-20 W OOd.fldC’ Avenue
P—Power supply. . Woodside 77, N. Y.
.\- Lo

2 CIRCLE 2 ON READER SERVICE CARD electronics

<

sl



Newest additions to the Burnell Adjustoroid ®
line, the microminiaturized Kernel ATE 34 and the miniatures ATE 11, ATE 0,
ATE 4, represent an important contribution to printed circuit design.

These new Adjustoroids possess the exclusive advantage of flush-slotted heads
which serve to eliminate adjusting screws — provide maximum economy of height
— insure ease of adjustment. Besides high Q, they also offer high stability of
inductance versus dc.

The new microminiature Kernel ATE 34 and the miniature ATE 11, ATE 0
and ATE 4 Adjustoroids are variable over a 10% range of their inductance. Fully
encapsulated, they will withstand high acceleration and vibration environments,
These Adjustoroids meet specifications MIL-T 27 Grade 4, Class R and MIL-E
15305 A as well as MIL-E 5272 for humidity and thermal shock. Write for
Adjustoroid Bulletin ATE-7.

SEND NDW FDR HANDY 24” x 36” TOROIDAL INDUCTOR WALL REFERENCE CHART

Lists more than 100 types of toroidal inductors and adjustoroids. Gives perform-
ance characteristics, mechanical specifications, including case sizes, types of sealing,
etc. Attach coupon to company letterhead. And if you haven't already done so—
send for your free membership in the Space Shrinkers Club.

PAT. 2.742,020 COPYRIGHT BURNELL & CO. INC 1960
Eastern Division Pacific Division
d & Dept. E-38 A& Dept, E-38
) . 10 Pathom Porkwoy 720 Mission St.
B Pelhom, N, Y. South Pascdena, Col,
PIONEERS IN microminioturization OF PEtham 8-5000 MUrray 2-2841

TOROIDS, FILTERS AND RELATED NETWORKS Teletype Pelham 3633 Teletype Pasacal 7578

August 12, 1960
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Burnell & Co., Inc. Dept. E-38

10 Petham Parkway, Pelham, New Yori<
Gentlemen:

O 1 am interested in your new universal
toroidal reference chart.

[0 1 am interested in a Space Shrinkers Club
membership.
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CROSSTALK

CHALLENGE AT WESCON. As the world’s second largest electronics
show and convention gets underway a week from next Tuesday in Los
Angeles, manufacturers will be learning to live in a changing economic
climate. The changes affect largely the military part of our business,
and this means the challenge to western industry is especially great.
The day of helter-skelter buying of all kinds of military electronics
equipment is apparently coming to a close. There will no longer be
funds for every gadget someone thinks is nice, nor will there be funds

for every company with an idea.

Manufacturers with proven capabil-

ities in undersea warfare, ballistic missile guidance, advanced communi-
cations, space exploration, countermeasures and reconnaissance will get
substantial production business and considerable R&D work. Marginal

operators will not be so lucky.

Already responding to the challenge, one West Coast company has
brought out a new line of industrial and medical instruments to build its
commercial business, another has gone heavily into digital process control.
Many firms are actively working to develop an engineering capability
more salable in today’s defense market as well as commercially.

Throughout our industry, and particularly on the West Coast, the
signs of the times are clear: develop new markets, learn how to satisfy
present ones or be swallowed up by a company that can.

WESTERN ELECTRONICS. When
you are packing your bag for the
Wescon trip, take along this issue
of ELECTRONICS. On the plane or
train you’ll be able to read our ad-
vance coverage of many papers
being presented.

Pacific Coast Editor Hal Hood
also brings you a synopsis of
western R&D in our lead story.
(see p 123). Included in Hood’s
coverage are: A cryogenic gyro-
scope being developed at the Jet
Propulsion Laboratory—this gyro
should provide one of the most ac-
curate guidance instruments for
spacecraft. Also, from Hughes
Aircraft, an X-band solid-state
ruby maser amplifier developed by
the same scientists who recently
announced development of a ruby
laser  (optical-frequency  ampli-
fier). The 25-lb maser can extend
tenfold the range of many Army
electronics systems, can pick up
radio beeps from millions of miles
in space.

Western developments in com-
munications with satellites and
space probes are exemplified by:
A compact uhf isolator from the

W Mo

EDITOR

Motorola Solid State Electronics
department in Phoenix, an electro-
statically focused traveling-wave
tube and feedback cavity by Wat-
kins-Johnson for its microwave
telemetry oscillator, and a high-
power L-band klystron by Litton
Industries.

Other items include: Varian’s
electronic indicator that hunts me-
tallic contamination in lubricating
oil; Convair’s Autotrack analyzer
that can differentiate between
vibrations one cps apart over a 5 to
2,500-cps range; investigations by
Stanford University’s Radioscience
Laboratory, bouncing radar signals
off the sun’s corona; and neuron re-
search work being carried out by
the Stanford Research Institute
and Cornell Aeronautical Labs.

This week’s complete editorial
Wescon fare also includes: Look-
ing Ahead to Wescon (p 44); New
Look in Recruiting (p 49), What
Wescon Exhibitors Are Saying (p
51), Designers Vie for Wescon
Prizes (p 46), New On The Market
at the Wescon Show (p 160),
Moore: At Wescon, a numismatist
and Exhibitors at the Show (p 254).
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New!

compulytic”

capacitors

are now
designed for
85 C operation

*

Trademark,

For complete specifications on Type 32D COMPULYTIC

Here is another GIANT STEP toward optimum reliability...

* Sprague Electric’'s new COMPULYTIC Capacitors
now permit digital computer power supply filtering

at operating temperatures to 85 C as standard, This is a full
20 C higher than capacitors offered by other sources.
COMPULYTICS will reduce your design headaches and
cut down your cooling and ventilating problems.

- SPRAGUE

130,000 puF
2.5VDC

L i ",‘*4,';'%3-(-*'-*%“"

* Under normal 85 C operating conditions, Type 32D
COMPULYTIC Capacitors display extremely low leakage
current, low equivalent series resistance, and have higher
permissible ripple current values. Extended shelf life of

3 years and more is another outstanding feature.

* Ratings up to 130,0004F at 2.5 volts or 630uF

at 450 volts are skillfully packed into the largest standard
case size of 3" dia. by 4%" high. Capacitor banks as large
as 1 farad have been constructed, in relatively small space,
using COMPULYTIC Capacitors.

* Because of their extremely high stability, COMPULYTICS
are ideally suited for use in continuously adjustable voltage
power supplies since they will not “deform” when

operated for long periods at lower than rated voltages.

Aluminum Electrolytic Capacitors, write Jor Engineering )
Bulletin 3441B to Technical Literature Section, 3
Sprague Electric Co, 35 Marshall St., North Adams, s p n n G u E
Massachusetts,

SPRAGUE COMPONENTS:

THE MARK OF RELIABILITY

CAPACITORS + RESISTORS « MAGNETIC COMPONENTS « TRANSISTORS e INTERFERENCE FILTERS « PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE « CERAMIC-BASE PRINTED NETWORKS « PACKAGED COMPONENT ASSEMBLIES

August 12, 1960
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1960, Trio Laboratories. Inc.

In Trio Labs’ new Standard Laboratory |
AC VTVM...the signal circuits are |
isolated from case and power
circuits, to provide il

.
e floating measurements previously impractical w
e accurate voltage measurements to 5 cps
e shock safety: case isolated from circuit under test

The new Mode! 109-2 has 12 voltage ranges calibrated to RMS
value of a sine wave: 0.001 to 300 VAC fu!l scale, with frequency
range of 5-200,000 cps. Accuracy is +2% full scale. Can - |
measure accurately to 20 microvolts. Input impedance 10 ,
megohms. Low distortion amplifier output voltage can be exter-
nally shorted without internal damage. Power: 105-125 VAC,
50-420 cps, 25 watts. Price: $220.00

For free 36-page Engineering Guide, write to Dept. E-8. i
. ... Precision electronic instruments for measufemﬁ;ind control,

® TRIO LABORATORIES, INC. £
Plainview, Long Island, New York E T

OVerbrook 1-0400 « TWX HKVL 1166 Y i

CIRCLE 6 ON READER SERVICE CARD

COMMENT

Electronics Probes Nature

Congratulations on your July
29th issue. The special report
“Electronics Probes Nature” was
one of the all-time highlights of
ELECTRONICS.

I have been a subscriber for a
number of years but have never
written you on any subject during
these many years.

I am removing this special sec-
tion intact and placing it alongside
other outstanding scientific re-
ports

H. D. WESTBROOKS
GRIFFIN, GA.

... I found the July 29 issue ex-
tremely interesting, especially the
portion dealing with the probing
of nature . ..

ARTHUR F. Joy
RayTHEON Co.
WALTHAM, MaAss.

Recruiting

I understand mass recruiting will
be de-emphasized at this month’s
Wescon show. Is this report true?

DoNALD ROMEO
GLOUCESTER, MASS.

It is. See p 49.

Labor Unions

I have always read ELECTRONICS
with a great deal of interest, but I
was most surprised to see the com-
ments concerning the election
among some professional engineers
to determine their desire to be
represented by a labor union. This
appeared in the column Washington
Outlook in the June 3 issue (p 14).

Far from being “dealt a blow,”
the results of the election would ap-
pear to be a major victory for labor
unions, considering that approxi-
mately 40 percent of the voters
favored representation by labor
unions. I agree with your second
observation, though, that the re-
sults could boost efforts of the
production unions to increase pro-
fessional membership; but not for
the reason indicated in the article.
In what other profession could an

electronics



affirmative vote of 40 percent be
expected?

If the report is factual, the im-
portant observation would be:
“Why did 40 percent of the profes-
sional engineers employed vote in
favor of labor union representa-
tion?” One can only conclude that
a great number of professional en-
gineers see their only hope for
recognition, self-respect and re-
muneration through the efforts of
labor unions. Another possibility,
of course, is a sense of indebted-
ness to unions for the professional
engineer’s present success.

As a Canadian professional engi-
neer, I do not wish to be repre-
sented by a labor union. This is not
to imply that a labor union is to
be abhorred; it means that the
professional engineer has a respon-
sibility to the public and himself
by virtue of the professional stand-
ing accorded him by law which
could conflict with the aims. objec-
tives and procedures of labor
unions and laws governing them.

I am afraid that professional
engineers often mistakenly identify
the treatment afforded them in the
course of their employment with
the obligations demanded by their
professional status. I also suspect
the remarks in the column referred
to may have been influenced by the
intellectual anesthetic which often
is a byproduct of the North Ameri-
can desire to keep in fashion.

M. J. MCINROY

DoN MiLLs, ONTARIO

Since the majority rules, we
naturally considered that the re-
jection of the union by a majority
of the company’s engineers in
what was the largest election ever
conducted among professional em-
ployees by the National Labor Re-
lations Board was a blow to union
organizing—which is what we
said.

We agree with reader McInroy
that the responsibilities of some
professional engineers might con-
flict with aims and procedures of
some unions, Our report was fac-
tual—and it was not influenced by
any anesthetic, intellectual or
otherwise. We still cannot agree
that losing an election can be (as
reader McInroy puts it) “a major
victory for labor unions.”

August 12, 1960

COMPACT, 3-OUNCE TIME DELAY RELAY

with silicone-controlled
delay from 1/a to 120 seconds

Worth a closer look . . . the Heinemann Type A Silic-O-
Netic Relay. Despite its small overall size, the relay offers
many big performance features.

For example, double-pole, double-throw switching . . . at
fast snap-action contact speed.

The relay is a load carrier in itself: it may be energized
continuously . . . does not require auxiliary lock-in circuits.

And it has a hermetically sealed time element that is forever
free from the effects of aging or fatigue. The Type A Relay
has proven itself in countless applications; it will give you
reliable service over a long, long operational life.

BRIEF SPECS

Time Delays: from 1/4 to 120
seconds

For full details, refer to Bul-
fetin T-5002. A copy will be
sent on request.

Overall Dimensions: 2-1/16"
x 2" x 1-9/16"

Contact Capacity: 3 amps at
120V AC, 1.5 amps at 240V AC
(non-inductive load), 1 amp at
S0V DC, 0.5 amp at 125V DC.

0
& IITe

HEINEMANN

ELECTRIC COMPANY
176 Plum St., Trenton 2, N, J.
SEE US AT WESCON BOOTH 445-455

S.A. 1678

CIRCLE 7 ON READER SERVICE CARD

7




Now, with one instrument, you can

1 my

at

@ 411A Voltmeter

CIRCLE 8 ON READER SERVICE CARD

Specifications

Voltage Range: 10 mv rms full scale to 10 volts rms full
scale in seven ranges. Full scale readings of 0.01, 0.03,
0.1, 0.3, 1, 3 and 10 volts rms.

Frequency Range: 500 KC to 1,000 MC with accessory
probe tips.

Accuracy: 1 MC to 50 MC, =3% of full scale; 50 MC to
150 MC, =6% of full scale; 500 KC to 1,000 MC, =1 db.

Meter Scales: Two linear voltage scales, 0 to 1 and 0 to 3,
calibrated in the rms value of a sine wave. Db scale,
calibrated from +3 to —12 db; 0 db =1 mw in 50 ohms.

Galvanometer Recorder Output: Proportional to meter
deflection, 1 ma into 1000 ohms at full scale deflection.

Probe Tip Furnished: Pen type Probe Tip, 500 KC to 50
MC. Shunt capacity less than 3 picofarads at 1 volt,
less than 4 picofarads at 10 mv. Shunt resistance de-
pends on voltage and frequency.

Other Probe Tips Available at Additional Cost: VHF Probe
Tip, 500 KC to 250 MC. Shunt capacity less than 1.5
picofarads at 1 volt, less than 2 picofarads at 10 mv.
Shunt resistance depends on voltage and frequency.
Type N “Tee” Probe Tip, 500 KC to 1,000 MC. SWR less
than 1.15 when terminated in 50 ohms.

BNC Open Circuit Probe Tip, 500 KC to 500 MC.

100:1 Divider Probe Tip, 500 KC to 250 MC. Division ac-
curacy *1%. Shunt capacity 2 picofarads. Shunt re-
sistance depends on voltage and frequency.

Power: 115/230 volts =10%, 60 cps, 35 watts.
Price: & Model 411A $450.00.

Data subject to change without notice.
Prices f.0.b. factory.

electronics
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Instantly measure

1,000 me!

or any rf voltage 1 mv to 10 v, over the very broad
bandwidth of 500 KC to 1,000 MC. Accuracy is higher
than any similar voltmeter known. Measuring is as
simple as “touch and read” on the big, high resolution
linear scale. Annoying thermal drift errors are eliminated.

Think of the times you would have liked to measure
—with utmost accuracy—millivolts at rf frequen-
cies.

Now you can do it, easily and dependably, with one
compact instrument—the new & 411A VTVM.

This remarkable instrument has true linear opera-
tion—no correcting networks are required.

It has high temperature stability—negligible ac-
curacy change from 10° to 40°C.

Such performance stems from a unique, @-devel-
oped circuit involving feedback applied to a diode-
detector-dc amplifier arrangement; and further in-
volving instantly replaceable, encapsulated,
matched diodes!

Truly, this circuit has to be seen and operated to be
believed. Write for a detailed description (ask for
® 4114 Data Sheet) or better yet, call your & rep
for a bench demonstration.

And how about these extra features: (a) the
matched diodes are protected against burnout (b)
probe is temperature compensated for low drift
(c) &-developed amplifier photochopper elimi-
nates contact noise, guarantees high sensitivity,
zero-drift freedom (d) extra probe tips include
units for high frequency measurement, for measur-
ing on as well as at termination of coax transmis-
sion lines, and a capacity divider increasing 411A
voltage capability to 1,000 volts.

Why put up with complex, cumbersome instruments? Get a new
411A wnto action on your bench now!

HEWLETT-PACKARD COM PANY
1051A Page Mill Road, Palo Alto, California, U.S.A.

Cable “HEWPACK”

DAvenport 6-7000

Sales representatives in all principal areas

HEWLETT-PACKARD, S.A. Rue du Vieux Billard No. 1, Geneva, Switzerland

e Cable “HEWPACKSA”

August 12, 1960

Tel. No. (022) 26. 43. 36
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UNIQUE NEW EIMAC 3CX10,000A3 CERAMIC TRIODE
OFFERS VHF POWER=UP TO 20 KW

Eimac expands its ceramic tube line with the introduction of
the 3CX10,000A3 — the only 10 kilowatl air-cooled ceramic
triode in the field. This advanced power tube is intended for
use al maximum ratings through 110 megacycles.

An outstanding feature of this clean, eflicient ceramic
triode is the large reserve of grid dissipation assured by
platinum-clad tungsten grid wires. Overload protection has
also been buill into the 3CX10,000A3 to make it ideal for
use in industrial heating —dielectric and induction.

This newly developed triode is also well suited for such
applications as broadcast, FM and single-sideband trans-
mitters, ultrasonic generators and sonar pulse amplifiers.
It can also be used as a class-AB; or class-B linear amplifier
in audio or r-[ service.

A companion air-system socket and chimney, as shown
above, is available with the 3CX10,000A3 to meet your
specific requirements. Watch for a low mu version of this
high-power triode in the near future.

GENERAL CHARACTERISTICS Max. Frequency Max.
Operating Filament Filament for Max. Plate-Diss.

EIMAC 3CX10,000A3 Height Diameter Temp. Valtage Current Ratings Rating

CERAMIC TRIODE §.25" 7.0” 250°C. 7.5 102 amp. 10 Mc. 10,000 watts

EITEL-McCULLOUGH, INC.

San Carlos, Callfornia

10 CIRCLE 10 ON READER SERVICE CARD
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ELECTRONICS NEWSLETTER

Silicon Power Unit
Bids for Space Jobs

DEVELOPMENT of a 1-Ge solid-state
power generator promises to in-
crease the range of space communi-
cations, prolong the life of satellite
transmitters.

Uhf power generator was de-
signed by Pacific Semiconductors,
uses advanced transistors and sili-
con high-Q voltage-variable capaci-
tors. Unit is a combination of
oscillator, amplifier and several
stages of frequency multiplication.
Rated output of one watt is sub-
stantially greater than that of com-
mercially available uhf generators.
The device will be described in de-
tail at Wescon.

Japan Sets Quota
For “Toy” Radios

ADMITTING that so-called tov tran-
sistor radios—containing only one
or two transistors—are “confusing
the U.S. market because they look
almost like regular transistor ra-
dios,” Japan’s Ministry of Interna-
tional Trade & Industry last week
suspended all exports of the small
sets for the month of August. Be-
ginning Sept. 1, an export quota
for the hitherto exempt sets will
be enforced. Quotas will be set in
accordance with actual exports of
individual trading firms. Exports
of the toy sets to the U.S. alone
exceeded 167,000 units during
June, more than ten times the
figure for June 1959,

Meanwhile, the British radio in-
dustry has reacted angrily to the
quotas for radio and tv sets nego-
tiated as part of a Japan-United
Kingdom trade deal. For the fiscal
vear ending next March 31. Japan
is given a quota of $560,000 for
transistor radio exports to the
U.K.. and an additional $560,000
for other radios and tv sets. com-
pared with a total quota of $56,000
for both categories in the previous
fiscal year. British manufacturers
argue that for $560,000, Japan can
deliver over 50,000 transistor sets,
about 4 percent of the overall
British market and perhaps 7 or
8 percent of the market for tran-
sistor radios.

August 12, 1960

British setmakers are also wor-
ried by a direct market invasion
from Sony Corp. The fast-moving
Tokyo firm recently opened a new
plant in Shannon, Ireland. New
plant will produce 10,000 transistor
radios a month, employ 200 Irish
workers and a handful of Japanese
technicians. Transistors will be
shipped from the Sony plant in
Tokyo, but everything else will be
Irish. Since half the capital—
$140,000—is Irish. and at least 51
percent of the total plant output
will represent Irish parts and labor,
the production can be certified as
of Irish origin and receive the same
preferential tariff and tax treat-
ment in the sterling trading areas
and the Common Market that are
accorded British products.

German City Planning
Remote-Controlled Subway

ELECTRONIC COMPUTER will run the
subway system in the German city
of Hamburg starting in 1962.

The Hamburger Verkehrsgesell-
schaft (transport company) is or-
dering a computer to handle traffic
in the subsurface system. This will
store timetable data. remember
time each train should stop at each
station, start and stop traffic ac-
cordingly. Special programs will
account for unusual conditions,
such as construction work requir-
ing slowdowns or route switching.

The transport company hopes to
improve operating economy 15 per-
cent over present levels, figures on
reduced error and consequently
safer operation.

EEs Discussing
Solar-Cell Problems

ENGINEERS attending the Pacific
general meeting of the American
Institute of Electrical Engineers.
being held this week in San Diego,
Calif., are hearing several discus-
sions of the problems of producing
power by means of solar cells.
Practical upper limit in solar cell
efficiency, say two Lockheed engi-
neers, is 15 percent of the available
130 w per sq in. Present cells are
10 percent efficient; theoretical

limit of 19.6 percent has been cal-
culated. The two engineers, A. B.
Francis and W. E. Happ, ecall
cadmium sulfide “a particularly
promising material” with “strong
voltaic effect.” Large-scale produc-
tion, improved fabrication methods
resulting in higher reliability and
lower cost, new materials with
higher conversion efficiencies, and
novel design techniques may drive
the price of solar power down to
8300 per watt or lower they say.

Convair engineer S. J. McCun-
ney discusses the configuration of
present solar photovoltaic collec-
tors, says that present high costs
indicate ‘“careful consideration of
panel design.” He points out that
present collector panels are formed
from quantities of boron-coated
silicon ecrystals on a structural
backing, cost about $2,000 per sq
ft. Cost per watt of average con-
nected load varies from $700 to
$6,000, depending on configuration
and orientation (earth-oriented
satellites use solar cells more effi-
ciently than rotating vehicles do,
for instance). McCunnev savs
present low production rate of 150
sq ft a month is partly responsible
for high costs.

Reds to Supply Cuba
With 56 Factories

IRON CURTAIN countries will build
56 industrial plants for the pro-
duction of everything from icepicks
to chinaware in Fidel Castro’s new
Cuba. Havana’s Communist mouth-
piece Hoy (Today) provides no
data on 13 plants, but cost of the
other 43 will approach $76 million.
Twelve facilities will produce elec-
trical or electronic equipment.

Included are generating stations.
one each from USSR and Czech-
oslovakia, costing $11.5 million
apiece. The Soviets will also build
a plant for processing manganese
at an unspecified cost. Poland’s
share includes an incandescent
lightbulb works for $1.25 million.

East Germany’s technical know-
how will put up a $2-million re-
finery for producing kaolin, a $2.3-
million facility to make wire and
cable, and plants for the production
of soldering electrodes, transform-
ers, electric motors, photographic
materials, radios and electrical ap-
pliances.

mn



CONDUCTOR
CABLES

For simple or complex constructions, Royal
has the know-how and capacity to fill your
multi-conductor cable requirements. Royal
Multi-Conductor Cables are designed, made,
and quality-controlled to give you the cable
characteristics you want most on the job —
casy workability, foot-after-foot quality,
topmost dependability. Send us your cable
specifications . . . or ask to have our repre-
sentative call.

ROYAL ELECTRIC CORPORATION

301 Saratoga Avenue
PAWTUCKET, RHODE ISLAND

In Canada: Royal Electric Company (Quebec) Ltd.,
Pointe-Claire, Quebec

RO

ELECTRIC

...an associate of
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WASHINGTON OUTLOOK

ANOTHER INTER-SERVICE MISSILE RUMPUS is shaping up over the issue of
what medium-range missile the U. S. should supply to NATO. For the
industrial contractors tied to the three services, the issue is a crucial one.
At stake is a potential missile market of hundreds of millions of dollars.

NATO’s requirements call for some 1,000 ballistic missiles to be
deployed by some of the member nations starting about 1965. NATO plan-
ners envisage a missile with considerable mobility—capable of launching
from fized installations, tracked vehicles, trucks, barges, or trains. They
want a solid-fueled missile with a self-contained all-inertial guidance
system which could be used for both tactical and strategic missions. Its
projected range: 200 to 1,200 miles.

Earlier this year, Defense Secy. Gates told NATO the U. S. was ready
to meet the new missile requirement with a modified version of the
Navy’s Polaris (equipped with a GE-built guidance system).

But since then the Army has come up with a proposal that its Pershing
missile be selected for NATO’s use. The missile is still under development.
Martin is the prime contractor, Bendix the guidance subcontractor.

Now the Air Force has gotten into the picture. For some time the Air
Force has been clamoring for funds—unsuccessfully so far—to develop
a small, mobile missile for its tactical air command as a follow-on to the
jet-powered Mace. The project is still in the study stage. Aerospace Corp.,
the Air Force’s new “braintrusting” contractor, is in charge of the
project. The Air Force believes the Mace follow-on could be ready in
time to meet NATO’s requirements.

So far, it’s still undecided whether the NATO missile would be manu-
factured by U. S. firms or whether western European companies would
be licensed for production.

TEN ELECTRONICS EXECUTIVES recently attended an unprecedented, three-
hour Pentagon conference on the delays in getting the first four Atlas
ICBM bases combat ready. Top executives of the 40 other leading ICBM
production and construction contractors also attended.

Purpose was to outline causes of the delays, explain the Pentagon’s
new centralized management of the program, and to give contractors “a
greater sense of urgency”’ about the program.

In the electronics field, there have been jurisdictional labor disputes
between unions representing construction electricians and the installation
men who work for electronics producers.

The electronics industry representatives at the meeting: Joseph A.
Anderson, vice president, GM’s AC div.; John L. Burns, president, and
A. L. Malearney, vice president, RCA; Lt. Gen. J. H. Doolittle, Board
chairman, Space Technology Laboratories; Ray R. Eppert, president,
Burroughs; Charles W. Perelle, president, American Bosch Arma; R. L.
Shelter, general manager, GE; George A. Strichman, president, Kellogg
Switchboard & Supply Co.; H. T. Engstrom, vice president, Remington
Rand; W. H. C. Higgins, director of military electronics developments,
Bell Telephone Laboratories.

THE GOVERNMENT WILL BE SPENDING close to $1.5 billion a year for the
next 10 years or so for its space programs. That is what National Aero-
nautics and Space Administration’s T. Keith Glennan told more than
1,300 industry representatives recently at a classified preview of the
nation’s projected space programs.

Glennan and other top NASA officials made it clear that a large chunk
of the money will be going for electronics. As the space program moves
into such projects as interplanetary flights, moon landings and orbiting
space platforms, it calls for new requirements in such things as high-
power telemetry, low-noise receivers, improved power supplies. The
emphasis, NASA officials made it clear, will be on reliability and minia-
turization of instruments going into the space vehicles.

electronics
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BEST TEST

Crystal Controlied
Marker Generator

t——) Model CM-10—A 10-crystal unit pro-
ducing any selected fundamental and/or
harmonic frequencies. Each oscillator
has its own independent amplitude con-
trol. Features built-in scope pre-amplifier
and VSWR filter.

Precision Sweep Generator

L———) Model 707—The heart of the test set.
Features an extremely flat RF output
(57100 db) and variable rate, all elec-
tronic sweep with plug-in oscillators
available covering 2 to 265 mcs. Pro-
visioned for use with an X-Y plotter.

Accurate Voltage Comparator

‘———) Model VC-12 — The unit that makes
Measurement By Comparison possible, A
3-section instrument that contains regu-
lated DC and RF voltage supplies and a
wide band coaxial comparator for the

J E ”L” simultaneous visual presentation of ref-
MODEL erence standards against which the test

information is compared.

Complete RF TEST SET employs the Model 1707 price $1,570.00

(Oscilloscope, rack, or recorder not included)

®Similar test sets available for other ranges

August 12, 1960

Measurement By Comparison technique

Interested in more than one frequency . . . an entire band, octave, or spectrum? Now it’s no
longer necessary to employ the slow, tedious, point-by-point method of measurement when
working with a spectrum of frequencies. Jerrold’s new 1707* test set will do the same measurement
Jjob Faster, more accurately, and with fool-proof results. Featuring the Measurement By Com-
parison technique, the model 1707 provides a continuous visual presentation and self calibration
against precision standard attenuators (and/or accurate DC and RF voltage sources referenced
against a standard cell). So, whatever your laboratory, production, or field needs—dJerrold’s sweep
frequency MBC method will serve them better.

Write today for complete catalog and technical newsletter series on M BC procedures.

ELECTRONICS CORPORATION
JEHH" Ll] Industrial Products Division, Dept. ITE-68, Philadelphia 32, Pa.

Jerrold Electronics (Canada) Ltd., Toronto e Export Representative: Rocke International, N.Y. 16, N. Y.

WESCON BOOTHS 426-427
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CANNON PLUGS...AVAILABLE

14

To meet the ever expanding demands of electronic technology,
Cannon maintains 9 strategically located plants in 6 countries—
has sales engineering representatives in 18 more! Whatever your
requirements in plugs, wherever you are, delivery is never more
than a few hours away. This is a continuation of our plan to give
you Cannon service...Cannon quality—anywhere in the
world. Another reason why you should consult the world’s most

CIRCLE 14 ON READER SERVICE CARD electronics




THROUGHOUT THE WORLD

experienced plug manufacturer; why you should consult Cannon
for all your plug requirements.

The Cannon Plug Guide “CPG-4,"
containing valuable information on
our products, may be obtained by

writing to:
CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif.

August 12, 1960 CIRCLE 15 ON READER SERVICE CARD 15
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WHICH JOB WOULD YOU TAKE?

1f you're like most of us, you'd take the
job with the more tempting salary and
the brighter future.

Many college teachers are faced with
this kind of decision year after year. In
fact, many of them are virtually bom-
barded with tempting offers from busi-
ness and industry. And each year many
of them, dedicated but discouraged, leave
the campus for jobs that pay fair, com-
petitive salaries.

Can you blame them?

These men are not opportunists. Most
of them would do anything in their power
to continue to teach. But with families
to feed and clothe and educate, they just

forced into better paying fields.
In the face of this growing teacher

" shortage, college applications are ex-

pected to double within ten years.

At the rate we are going, we will soon
have a very real crisis on our hands.

We must reverse this disastrous trend.
You can help. Support the college of your
choice today. Help it to expand its facili-
ties and to pay teachers the salaries they
deserve. Our whole future as a nation
may depend on it.

It's important for you to know more about what
the impending college crisis means fo you. Write
for a free booklet to: HIGHER EDUCATION,
Box 36, Times Square Station, New York 36, N.Y.

HIGHER EDUCATION

can’t make a go of it. They are virtually
Sponsored as a public service,

Q8\Ne
g 2 _ _
.%bu é' in co-operation with the Council for Financial Aid to Education

KEEP IT BRIGHT
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NEW! 4 938A/940A Frequency Doubler Sets
Extend your signal generator or sweep oscillator
frequency to 40 KMC!

MICROWAVE
EQUIPMENT

M-Band Components, 10 to 15 KMC!

Tool now for swift, sure measurement in the sig-
nificant microwave communications band (WR75).
New # microwave equipment includes many popu-
lar % waveguide units specifically engineered for
precise work between 10 and 15 KMC. Check this
list: MB375A Variable Attenuator, M382A Preci-
sion Variable Attenuator, M421A Crystal Detector
Mount, M487B Thermistor Mount, M532A Direct
Reading Wavemeter, M752 Directional Couplers
(3, 10 and 20 db models), M810B Slotted Line,
MB70A Slide Screw Tuner, M914B Moving Load,
M920B Adjustable Short. All fitted with flat cover
flanges for WR75 waveguide. See your % catalog
for general desecription of this equipment as sup-
plied for other bands; call vour “ representative
for details, prices.

NEW! 4 362A Low Pass Waveguide Filter

Increase accuracy of SWR measurements! New é 362A
Low Pass Waveguide Filter is useful for suppressing
harmonics in slotted line measurements, receiver meas-
urements and other measurements where a pure signal

Now, have convenient, inexpensive, dependable signal genera-
tion to 40 KMC, using your present signal generators and
these new doubler sets. Operating on harmonic generation
principle, # 938A (18 to 26.5 KMC output) and # 940A (26.5
to 40 KMC) can be driven from % 626A or 628A (or simi-
lar) Signal Generators, or electronic sweep oscillators. The
938A/940A contain a power monitor and a precision 100 db
attenuator for accurate power setting. Output power 0.5 to 1
mw approx. with # 626A or 628A . Input power 10 mw (design
center), 200 mw (maximum). Output monitor accuracy —+1
to +2 db depending on model and frequency ; output attenua-
tor accuracy +29% of reading or 0.2 db (whichever is great-
er). Attenuator range 100 db; output SWR approx. 2:1 at
full output. % 9384, $1,500.00 ; % 940A, $1,500.00.

60 ® 9@-

NEW! 4 344AR Noise Figure Meter—Monitors noise figure
directly, continuously and automatically on operating radars.

Simple front panel calibration. M ilitarized, transistorized for
reliability in extreme environments. High sensitivity permits
decouplng noise source up to 20 db from main transmitter
line to minimize system degradation. Provision for automatic
alarm; output for monitoring noise figure with remote meter ;
noise source and modulator may be installed remotely on
antenna. Several meter scale/excess noise options; 30 MC
input frequency, 1 MC bandwidth, 75 ohms input impedance.
Approx. $1.600.00, depending on options, modifications.

NEW! 4 682A Sweep Oscillator,
1 to 2 KMC, featuring flat output!

Maximum flexibility, simplicity, convenience
for obtaining ew and swept rf frequencies, 1 to
2 KMC, are yours with the % 682A Sweep
Oscillator. Special internal electronic circuit
compensates for tube variations and maintains
output flat to within +1 db! Independent, di-
rect reading Frequency, Sweep Rate and Sweep
Range controls permit fast adjustment and full
coverage of frequency range. Sweep rates are
fast enough for non-flickering trace on an oscil-
loscope or slow enough for mechanical recording

devices. RF sweep linear with time; concurrent linear sawtooth sweep-voltage out-
put. 50 mw minimum rf output. Internal amplitude modulation, external amplitude

18 required. The compact & 362A features low insertion
loss and the stop band is more than one octave wide.
Harmonies and higher order modes suppressed at least
40 db. 4 M362A (10 to 15.5 KMC, WR75) $125.00; &
N362A (15 to 21 KMC, WR51) $125.00.

or frequency modulation possible (other 680 series sweep oscillators for frequencies
2 to 18 KMC, 10 mw minimum). & 682A (cabinet) $3,090.00; & 682AR (rack
mount) $3,075.00.

Data subject to change without notice. Prices f.0.b. factory.

EASTERN SEABOARD

Asbury Park, New Jersey
The I. E. Robinson Company
905 Main Street
KEllog 1-3150

Boltimore 15, Maryland
Horman Associates, Inc.
3006 West Cold Spring Lane
MOhawk 4-8345

< Boston Area
Burlington, Massachusetts
Yewell Associates, Inc.
Middiesex Turnpike
BRowning 2-9000

<+-Bridgeport 8, Connecticut
Yewell Associates, Inc.
1101 East Main Street
FOrest 6-3456

Camp Hill, Pennsylvania
The I. E. Robinson Company
2120 Market Street
REgzent 7-6791

Englewood, New Jersey
R. M. C. Associates
391 Grand Avenue

LOwell 7-3933

+New York 21, New York
R. M. C. Associates
236 East 75th Strect
TRafalgar 9-2023

+ Philadelphia Areo

West Conshohocken, Pennsylvania

The 1. E. Robinson Company
144 Elizabeth Strect
CHestnut Hiil 8-1600 and
TAylor 8-6200

Pittsburgh 27, Pennsylvanio
S. Sterling Compan
4232 Brownsville RJ.

TUxedo 4-5515

Argentina
Mauricio A. Suarez
Telecomunicaciones
Carlos Calvo 224, Buenos Aires
Tel. 30-6312-34-9087
-« Australia
Geo. H. Sample & Son
(Electronics) Pty. Ltd.

17-19 Anthony Street, Melbourne, C.1.

Tel: FJ 4138 (3 Lines)

Geo. H. Sample & Son Pty. Ltd.

280 Castlcreagh Street, Sydney
Tel: MA 6281 (3 Lines)

Belgium

International Electronic Company

“INEICOS. A

20-24 ruc de !'Hopital, Brussels

Tel: 11 - 22 . 20 (5 Lines)
Cuba
Caribbean Electronics, S.A.
Callé L 353, Vedado, Habana
Telef F-3274
Denmark
Tage Olsen A/S

Centrumgirden, Room 133

6D, Vesterbrogade, Cogerllhager; V.
alae 1343

Tel: Palae 1369 and
Finland
INTO O/Y
11 Meritullinkatu, Helsinki
Tel: 62 14 25 and 35 125

% Sales and Service Representatives in North America

<+ Indicates Instrument Repair Stations.

Poughkeepsie, N. Y.
Yewell Associates, Inc.
806 Main Street
GRover 1-3456

4+-Rochester 10, New York

Edward A. Ossmann & Associates

830 Linden Avenue
LUdlow 6-4940

Syracuse, New York

Edward A. Ossmann & Associates

2363 James Street
HEmpstead 7-8446

Vestal, New York

Edward A. Ossmann & Associates

149 Front St.
STillwelt 5-0296

< Washington, D. C. Area
Rockville, Maryland
Horman Associates, Inc.
941 Rollins Avenue
HAzelwood 7-7560

SOUTHEASTERN STATES

Atlanta 5, Georgia
Bivins & Caldwell, Inc.
3133 Maple Drive, N. E.

CEdar 3-7522

<-High Point, North Carolina
Bivins & Caldwell, Inc.
1923 N. Main Street
882-6873

Huntsville, Alaboma
Bivins & Caldwell, Inc.
$34-5733
(Direct line to Atlanta)

<+ Orlando, Florida

Stiles Associates, Inc.

1226 E. Colonial Dr.
GArden 5-5541

Richmond 30, Virginka

Bivins & Caldwell, Inc.

1219 High Point Ave.
ELgin 5-7931

St. Petersburg 8, Florida
Stiles Associates, Inc.

410-150th Ave., Madeira Beach

WAverly 1-0211

CENTRAL, SOUTH
CENTRAL STATES

+Chicago 45, lilinois

Crossley Associates, Inc.

2501 West Peterson St.
BRoadway 5-1600

<+-Cleveland 24, Ohio
S. Sterling Company
5827 Mayheld Road
HIllcrest 2-8080

~+-Dayton 19, Ohio
Crossley Associates, Inc.
2801 Far Hills Avenue

AXminster 9-3594

<+-Detroit 35, Michigan
S. Sterling Company
15310 West McNichols Rd.
BRoadway 3-2900

4+ Indi lis 20, Indi

CrossleyrAssociales, Inc.
5420 No. College Avenue
CLitford 1.9255

Kansas City 30, Missouri
Harris-Hanson Company
7916 Paseo Bivd.
HIlland 4-9494

St. Louis 17, Missouri
Harris-Hanson Company

2814 South Brentwood Blvd.

Mlssion 7-4350

HEWLETT-PACKARD COMPANY

4-St. Paul 14, Minnesota
Crossley Associates, Inc.
842 Raymond Avenue
MIdway 6-7881

-+ Dallas 9, Texas
Earl Lipscomb Associates
P. O. Box 7084
FlLeetwood 7-1881 and
EDison 2-6667

+Houston 5, Texas
Earl Lipscomb Associates
P. O. Box 6646
MOhawk 7-2407

WESTERN STATES

+Albuquerque, New Mexico
Neely Enterprises
6501 Lomas Bivd., N. E.
ALpine 5-5586

4+ Denver 10, Colorado
Lahana & Company
1886 South Broadway
PEarl 3-3791

Las Cruces, New Mexico
Neely Enterprises
114 S. Water Street
JAckson 6-2486

<+-Los Angeles, California
Neely Enterprises
3939 Lankershim Blvd.
North Hollywood. Caiif.
TRiangle 7-0721

~+-Phoenix, Arizona
Neely Enterprises
641 East Missouri
CRestwood 4-5431

Portland 9, Oregon
ARVA
1238 N. W. Glisan
CApitol 2-7337

4+ Socramento 14, California
Neely Enterprises
1317 - 15th Street
Gllbert 2-8901

Salt Loke City 15, Utah
Lahana & Co.
1482 Major St.
HUnter 6-8166

i-San Diego 6, California
Neely Enterprises
1055 Shafter Street
ACademy 3-8106

+San Francisco Area
San Carlos, California
Neely Enterprises
501 Laurel Street
LYtell 1.2626

+-Seattle 9, Washington
ARVA
1320 Prospect Street
MAin 2-0177

Tucson, Arizona
Neely Enterprises
232 So. Tucson Bivd.
MAin 3-2564

CANADA

Montreal, Quebec

Atlas Instrument Corporation, Ltd.

3333 Cavendish Blvd.
HUnter 9-8495 and 8496

Ottawa, Ontario

Atlas Instrument Corporation, Ltd.

77 Danforth Street
PArkway 2-7668

<+-Toronto 10, Ontario

Atlas Instrument Corporation, Ltd.

50 Wingold Avenue
RUssell 1.6174

VYancouver 2, British Columbia

Atlas Instrument Corporation, Ltd.

106-525 Seymour Street
MUtual 3-5848

1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U. 5. A,

CABLE “‘HEWPACK’’

DAvenport 6-7000

HEWLETT-PACKARD S. A.

RUE DU VIEUX BILLARD NO. 1, GENEVA, SWITZERLAND

CABLE: “"HEWPACKSA’’

® Sales and Service Representatives Overseas
<+ Indicates Instrument Repair Stations.

-+-France
Radio Equipements
65 rue de Richelieu, Paris 2éme
Tel: RiChelieu 49-88

Germany
Hewlett-Packard S.A.
Sophienstrasse 8
Frankfurt am Main
Telefon 77-31-75
and 77-94.25

Greece
K. Karayannis
Karitsi Square, Athens
Tel: 23.213 (9 Lines)

India
The Scientific Instrument
Company, Ld.
6, Tej Bahadur Sapru Road
Allahabad 1

The Scientific Instrument
Company, Ld.
240, Dr. Dadabhai Naoroji Road
Bombay 1

The Scientific Instrument
Company, Ld.
11, Esplanade East, Calcutta 1

Copyright 1960 Hewlett-Puackard Company

PRINTED IN U. 8. A.

TEL. NO. {022) 26. 43. 36

Indio (Continued) New Zealand +Sweden
The Scientific Instrument Geo. H. Sample & Son (N.Z.) Ltd. Erik Ferner AB
Company, Ld. 431 Mount Albert Road Snormakarvigen 35
B-7, Ajmeri Gate Extn. Mount Roskill S.1, Aucklind Bromma
New Dethi 1 Tel: 89-439 Tel: 252870
The Scientific Instrument
Company. Ld Morge::(';:::ey & Co ;:(W:):!:ll‘l;_’rl:
30, Mount Road, Madras 2 Colletts Gate 10, Oslo Hangweg 27
Israel Tel. 60 17 90 Koniz - Bern
Electronic & Engineering Ltd. Tel: (031) 63 36 44
6 Feierberg St.. Tel-Aviv Portugal
Phone 4288 Senatejo Industrial, Lda. Taiwan {Formosa)
Ruz do Alecrim, 46-S/Loja Far-Eastern Company
+Italy Lisbon No. 6 Nanyang Street
Dott. Ing. Mario Vianello Tel: 3 44 46 - Expediente Taipei, Taiwan

Via. L. Anelli 13, Milano
Telef. 553-081

Japan

36 86 43 - Gerencia

Telephone: 27876
31868

Union of South Africa

Seki & Company, Ltd.
Daini Taihei Building

No. 1 Kanda Higashi-Fukudacho

Chiyoda-Ku, Tokyo
Tokyo (866) 3136 -8

4+ Netherlonds
C. N. Rood N.V.

F. H. Flanter & Co.. (Pty.), Ltd.

Rosella House
Buitencingle Street, Cape Town
Tel. 3-3817

Spain
ATAIO, Ingenieros
A. Agutlera, No. 8

11 - 13 Cort Van Der Lindenstraat Madrid
Rijswijk (Z.H.) Tel: 23 27 42
Tel. The Hague-98-51-53 (6 Lines) 57 84 51

<+-United Kingdom
Livingston Laboratories
Retcar Street
London N. 19, England
Tel: Archway. 6251

Yugoslavia
Belram Electronics
43 Ch. de Charleroi
Brussels, Belgium
Tel: 38.12.40

@ Registered Trademark of the Hewlett-Packard Company



PRIMARY
FREQUENCY/TIME
STANDARD SYSTEMS
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struments (plus receiver not

A supplied or shown). Failsafe,
Y . compact, rugged. Basic capa-
i bility of the system can be
extended with addition of
auxiliary equipment.

The new & primary frequency
and time standard consists of
the following four basic in-

# 103AR Frequency Standard

A completely transistorized oscillator, achieves stability
of 5 parts in 10! per day. Provides 1 MC and 100 KC sine
wave output. $2,500.00.

& 113AR Frequency Divider and Clock

Permits adjustment of system for maximum absolute
accuracy, simplifies obtaining detailed records of drift
rates or time/frequency differences. Precise time com-
parisons between # 103AR Frequency Standard and
WWYV (or other) standard time signals average out
errors due to propagation path variations. Also suitable
for VLF comparisons. $2,500.00.

# 724AR Standby Power Supply

Powers % 103AR and 113AR. Standby 20 amp-hr. bat-
tery “floats” across regulated power supply, instantly
assumes load, continues system operation in case of ac
power failure. Built in alarm circuits, # 724 AR, $750.00
with battery, $450.00 without battery.

¢ 120AR Oscilloscope

200 KC triggered oscilloscope used as indicator for time
comparisons. $435.00.

NEW COUNTER RANGE, VERSATILITY

NEW! Measure to
500 MC with counter
accuracy!

Now % precision elec-

tronic counters offer

measurement to 500

MC with the versatile

new 525C plug-in.

. Used with the & 524C

Ix. |4 Counter, for example,
. J— 7 high ¥, KMC range is

Q ‘ | achieved at no sacri-

% - y fice of 3/108 stability,
b -2 “  measuring ease, big,
i bright, in-line readout.

The 524C reads frequencies to 10.1 MC directly; also
measures time interval 1 usec to 100 days or period 0
eps to 100 KC. Maximum resolution 0.1 usec; stability
3/10% short term and 5/10% per week long term. &
525C plug-in also is usable with % 524D or 524B Count-
ers.

Just order the measuring capability you need now,
later add other plug-ins to expand the daily utility of
vour 524B/C/D.

# 525C Plug-In Frequency Converter, $425.00. &
Model 524C (cabinet) $2,300.00; ® 524CR (rack mount)

L OTE NN
PUSPVYRY VAV

OSCILLOSCOPES

% 160B 15 MC Militarized Oscilloscope

Model 160B is a reliable, extra rugged, general purpose
oscilloscope built to meet performance requirements of
MIL-E-16400B specifications. In addition to vertical
amplifier plug-ins, a second series of time axis plug-ins
(which also fit the & 170B) provide great flexibility,
eliminate possibility of obsolescence. 24 calibrated
sweep times are provided, 0.1 usec/cm to 5 sec/cm,
+83% accuracy. Sever. range magnifier increases fast-
est sweep to 0.02 usec/cm. Horizontal sensitivity 0.1
v/cm to 10 v/cm.

With 162A Dual Trace Amplifier plug-in (above, in-
stalled), maximum sensitivity is 20 mv/cm; amplifier
features differential input, 1 MC electronic chopping.
High stability tube-transistor circuitry; regulated DC
filament voltages throughout. % 162A $350.00; # 160B
$1,850.00.

# 166C Display Scanner — for automatic permanent
recording of a CRT trace! (see photo at right)

This plug-in unit for & 160B and 170A Oscilloscopes
provides outputs to duplicate, with an X-Y recorder,
any repetitive waveform appearing on CRT trace. In-
strument permits permanent, large scale records of
repetitive waveforms; resolution is higher than either
scope CRT or photograph. Observe scope trace while
records are made.

Unit performs a time transformation on high speed
signals, converting them to slower signals having the
same waveshape.

Scanning speed is arranged to keep Y output within
bandwidth of conventional recorders. Unique pen speed
stabilizer minimizes recording time by operating re-
corder at maximum writing rate. Outputs: Y-axis ap-
proximately + 0.5V to —0.5 v, X-axis +50 v to —50v
approximately. Oscillcscope sweep speeds from fastest
scope speed to 5 msec/cm (Signal rep rate greater than
20 cps). & 166C $300.00.

NEW! & 170A 30 MC Militarized Oscilloscope!

Maximum reliability, versatility characterize this rug-
ged militarized 30 MC instrument. Featuring con-
ventional controls, the general purpose 170A is simple
to use, gives big, bright presentation on a 5” CRT.
Other features include the new & beam finder and
unique dual plug-in system (vertical and time axis plug-
ins), increasing versatility. ® 1704, $2,150.00.

# 166D Sweep Delay Generator

This plug-in (above, in 170A), is the most useful sweep
delay available. Usable with & 160B 15 MC Scope or
4 170A, the 166D delays main sweep for detailed exam-
ination of a complex signal or pulse train. In addition,
offers a unique mixed sweep feature to showan expanded
segment of delayed waveform while still retaining a
presentation of earlier portions of waveform. Use for
accurate measurement of pulse-to-pulse intervals on a
train of pulses, time-jitter measurements, observation
of low speed and high speed phenomena on same trace.
Delay time 1 usec to 10 sec. Delaying sweep 18 ranges.
Delayed length 0 to 10 cm. Delay functions, trigger main
sweep, arm main sweep, mixed sweep. # 166D, $325.00.

\
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Model 166C in 160B Oscillosco;b

AUDIO-VIDEO INSTRUMENTATION

NEW! & 722AR Transistorized
Power Supply — 2 amp output!

Now ! Have new power output ca-
pability from this compact (54"
high), dependable transistorized
power supply. & 722AR, similar
to the popular 721A, supplies fully regulated de output
voltages from 0 to 60 v, at 0 to 2 amps. Ideal for safe
transistor investigation, it has a three-terminal output
for either positive or negative grounding. Special circuit
limits output current to pre-set value, preventing costly
damage to transistors under test. Load regulation less
than 5 mv change for 0 to 2 amp current change.

Two panel meters monitor output voltage and cur-
rent, minimizing the need for other equipment. Addi-
tional convenience is provided by the 722AR’s small
size, low power consumption and easy-to-use controls.
& 722AK (rack mount) $450.00.
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# AC-97C Sweep Drive for
i 302A Wave Analyzer

! “@.4 Now! Convert your % 302A

Wave Analyzer to a sweep 0s-

cillator - tuned voltmeter for

automatic frequency respouse

measurements, even in noisy

systems. Make automatic plots of harmonics or inter-
modulation products with an X-Y recorder.

New ® AC-97C motor accessory allows you to sweep
the entire frequency range of # 302A. Mounts on 3024,
or on adjustable bench stand. Facilitates distortion
measurements, permits you to sweep all or any part of
the 302A range automatically. Fast sweep for covering
frequency spectrum rapidly, slow sweep for high resolu-
tion plot. X-axis output. & AC-97C $275.00: & 302A
(cabinet) $1,750.00: & 302AR (rack mount) $1,735.00.

NEW!
11,000 MC \
~ SCOPE

NEW!
1,000 MC
1mv VTVM

Easytouseasa 10
Try it yourself at WE

& 185A 1,000 MC Oscil

Now the % 185A Oscillc
design, is usable to 1,000

— conventional controls

is the scope to use anywv
offering a big, bright “1C
duty cycles. Special feat
low jitter, wide dynamic

of small voltages, even tl
age plateau. Full 10cm v
tation for waveform an
channel input, five mode
0.1 nanosecond/cm. Hig
mized by high input resis
extreme resolving capab
ing external circuits. 1
within 3 db to at least 80
nique, the 185A with im
operation 10 to 1,000 M!
$2,000.00; (Requires &

for operation, $1,000.00.

Measure 1 mv at rf fr

& 411A 1 mv to 10 v VT

NOW ! For the first ti
MC with the ease, con
audio-frequency voltage
mum resolution; high
probe for freedom from
about recalibration. Sev
meter includes db scale
Accuracy +=3%, 1 MC
—+1db, 0.5 MC to 1,000
usefulness. Output for g
toelectric chopper provi
eliminates contact noise
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The important advances in
environmental testing come from MB

NEW MB automatic spectrum equalizer
to revolutionize random vibration testing

ConsTtItuTING a major breakthrough in applied electronics, MB’s new
automatic spectrum equalizer now means not only more accurate vibration
testing . . . but tremendous savings as well in test time and money

for missile and aircraft manufacturers.

The reason: set-up time has been completely eliminated. Using solid state
magnetostrictive filters with correct phase properties plus servo systems

on each of eighty channels in the 15 to 2000 cps spectrum, vibration shaker
systems can be completely equalized within 5 seconds.

Savings in time and labor over previous equalization methods can easily mean
thousands of dollars per missile tested. Still another advantage is the
greatly increased accuracy of accumulated test data. The spectrum

is continuously monitored in narrow bandpass channels and compensation

Heart of the MB automatic equaliza-

tion system is the multi-channel tran- automatically made during test run.

sistorized amplifier which provides . ; . . . ..
amplitude control. The plug-in printed Automatic spectrum equalization is another of MB’s important and continuing
circuit assembly shown above con- contributions in the field of environmental testing.

tains four of these channels. Fre-
quency control is provided by the
80-channel filter assembly in the

compact metal box. MB ELEGTRON’cs

A DIVISION OF TEXTRON ELECTRONICS, INC., 1082 State Street, New Haven 11, Conn.
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SPRAGUE |
PIEZ0-
ELECTRIC |
CERAMIC |
ELEMENTS |
o’ BT

ELEMENTS
FOR ALL
APPLICATIONS
AS WELL AS
COMPLETE
TRANSDUCER ASSEMBLIES |
FOR MOST APPLICATIONS,
SUCH AS UNDERWATER
SOUND AND .
VARIOUS ORDNANCE AND '
MISSILE DEVICES. g

%,

Sprague-developed mass production
and quality-control techniques assure
lowest possible cost consistent with
utmost quality and reliability. Here
too, complete fabrication facilities
permit prompt production in a full,
wide range of sizes and shapes.
Look to Sprague for today’s most
advanced ceramic elements — where
continuing intensive research prom-
ises new material with many proper-
ties extended beyond present limits. [

B
% WRITE FOR

727 LITERATURE |
/ Az
SPRAGUE ELECTRIC COMPANY

35 Marshall Street, North Adams, Mass.

SPRAGUE

THE MARK OF RELIABILITY
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FINANCIAL ROUNDUP

GE Six-Month Earnings $111 Million

ELECTRONICS COMPANY EARNINGS in
general are still on the upgrade
according to latest announcements
on six-month and quarterly reports.

Some exceptions, however, are
noted.
General Electric Co. recorded

earnings of $111,429,000 for the
first six months of this year. This
is a decline of 5 percent from the
same period of 1960. Net sales
billed this year are down 2 percent
to $2,022,699,000, as compared with
last year. Earnings for the period
were equivalent to $1.26 this year,
$1.34 in 1959.

Despite this, Ralph J. Cordiner,
GE board chairman, says the trend
of shipments of large producer
goods is most encouraging, with
sales billed for the second quarter
of this year showing a marked in-
crease over corresponding months
of last year. “Sales of industrial
components and materials also show
strong gains over 1959,” Cordiner
adds.

P. R. Mallory, Indianapolis, re-
ports increases for the first half
of 1960 as compared with a year
ago. Net sales this year were $43,-
707,226 up from $42,514,000. Net
earnings before taxes were $4,927,-
961, an increase from $4,082,795.
Preference dividends this year
were $93,387, dipping from $98,387
in 1959.

Per-share earnings on 1,443,739
shares rose two cents from the $1.30
figure of a year ago.

Standard Kollsman, Melrose Park,
I11.,, announces gains for both the
six-month period and the second
quarter ended June 30, 1960, over
comparable periods of 1959. For
the six months, net rose 115 per-
cent and sales were up 29 percent
over comparable 1959 figures. For
the half-year, net totalled $1,377,-
714 or 69 cents a share. Last year
the figures were $939,703 or 34
cents a share. Consolidated net
sales in the first six months were
$45,329,044, compared with $35,-

221,567 in the comparable 1959
period.

Burroughs Corp., reports ‘sig-
nificant increases” in both profits
and revenue at this year’s half-
way mark. Net income after taxes
rose 57 percent to $5,043,000, com-
pared with $3,208,000 in the same
period last year. Based on number
of shares outstanding, earnings
per share were 76 cents for the
six months, compared with 49
cents in the same 1959 period. Also
rising were provisions for income
taxes for the period: $5,200,000
for 1960—%$3,200,000 for 1959. New
incoming orders rose 32 percent
this year, going from $178,475,000
in 1959 to $236,018,000.

Tracerlab’s semiannual report for
the first six months of 1960 indi-
cates a marked improvement in all
phases of the company’s opera-
tions. Profits for the period are
the best since 1953 for the Wal-
tham, Mass. firm, coming this year
to a figure of $55,000. Sales this

25 MOST ACTIVE STOCKS

WEEK ENDING JULY 29, 1960

SHARES
(IN 100’s) HIGH  LOW CLOSE

Avco Corp 1,292 1518 1414 15Y8
Gen Tel & Elec 1,262 29Ya 21 29V
tnt'l Tel & Tel 1,070 40%  36Y2 403
RCA 991 607% 58 60
Gen Electric 882 8478 80Vs 8458
Collins Radio 857 60% 5648 60%
Sperry Rand 838 2318 21% 22%
Ampex 739 3538 3212 33%
Westinghouse 702 56 5078 56
Gen Inst 630 4% 38 42
Varian Assoc 554 58 50 58

Standard Kollsman 549 2378 22 23%
Int’'l Resistance 497 32 27% 32

Litton Ind 475 84Yg 768 833%
Beckman 463 851 78 8438
Transitron 456 48 44% 48
Zenith 450 1163 108% 116%
Philco Corp 370 26Ys 248 26Y/8
Univ Coatrols 364 15% 1415 15%
Gen Dynamics 349 4378 41va 43
Fairchild Camera 31 174 1623 174
Burroughs 328 8% BYs M
Raytheon 318 40 372 39%
Elec & Mus Ind 318 7 62 7
Texas Iast 278 225Y2  213Y2 225V

The above figures represent sales of electronics
stocks on the New York and American Stock
Exchanges. Listings are prepared exclusively for
ELECTRONICS by ?ra Haupt & Co., investment
bankers.

electronics




year are up 20 percent at $6,079,-
000, while sales backlog is up
about $1 million from the same
period in 1959.

Combined net earnings of ACF
Industries and its wholly owned
SHPX group of companies were
$5,166,000, equivalent to $3.64 per
share of common stock, for the
year ended April 30, 1960. In fis-
cal 1959, combined earnings were
$2,720,000 or $1.92 a share. Of
fiscal 1960’s earnings, ACF ac-
counted for $2.77 a share, SHPX
for 87 cents a share. Board chair-
man W. T. Taylor laid emphasis
on the important role of Avien
and Erco, elements of the newly-
formed ACF Electronics division,
which has a backlog in excess of
$20 million.

Hewlett-Packard president David
Packard announces a decision by
the company’s board of directors
to ask shareholder approval for a
200-percent stock dividend. A spe-
cial meeting slated for Aug. 19, a
week from today, will be held for
this purpose. Shareholders will be
asked to approve an increase in
authorized shares to cover the
dividend. If approval for the move
is granted by the California Com-
missioner of Corporations, the
dividend will be paid to stock-
holders of record on Sept. 1, 1960,
within 15 days of that date. Pack-
ard says the move will broaden
his company’s base of ownership
and help it qualify for listing on
the New York Stock Exchange. A
preliminary review of the com-
pany’s finances indicates a rise of
15 percent in earnings over last
year.

National Research Corp., Cam-
bridge, Mass., reports net profits
of $99,290, equal to 19 cents a
share, for the first half of 1960.
This compares with a net loss of
$100,534 after tax recoverv of
$67,000 in the corresponding pe-
riod last year, and a net profit of
$17,356 in the full year 1959.

Net sales in the first six months
of this year were $4,496,427. This
represents an increase of 43 per-
cent over the same period in 1959.

August 12, 1960

NEW

FROM
WESTINGHOUSE:

STATIC

SPACE AGE
PROJECTS

for G.S.E.

for Radar

for Aircraft/Missiles

Westinghouse delivers rugged, reliable static power
in any power range to meet your systcm require-
ment. High efficiencies of semi-conductors assure
increased system performance. Name your static
[ power conversion problem. Military or commercial?
High Voltage or Low Voltage? 1 kw or 10,000 kw?
| Whatever the application, check first with your

local Westinghouse sales engincer. Or write: West-
| inghouse Electric Corporation, P.O. Box 866, Pitts-
| burgh 30, Pa. You can be sure. .. if i's Westinghouse.

Je92801

Westinghouse
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Voltage Regulator and Power Supply Users:

RAYTHEON ESTABLISHES

MATCH YOUR REQUIREMENTS

FROM AMONO THESE 2,030

STANDARD RAYTHEON REGULATORS v il I — ; ey - 1
" . e ' m oo e
i | We




NEW RAYTHEON STANDARO VOLTAGE REGULATOR MOODELS INCLUOE COMPONENT STYLE UNITS WITH EXTERNAL CAPACITORS FOR CONVENIENT UPRIGHT OR HORIZONTAL
INSTALLATION ON ELECTRONIC EQUIPMENT CHASSIS - APPARATUS STYLE UNITS FOR USE WHERE A COMPLETELY SELF-CONTAINED INSTALLATION IS DESIRED . OPEN STYLE
UNITS (WITHOUT END BELLS) . CORD AND RECEPTICAL PLATE FOR LINE APPLICATIONS...REGULATOR SELECTION GUIDE LETS YOU CHDOSE FROM 2,020 DIFFERENT UNITS.

Now, Raytheon provides 2,020 standard magnetic voltage regulator
models for AC loads and DC power supply applications with easier
selection, faster delivery, lower cost.

It’s the easiest, most economical way yet devised
to assure you of exactly the voltage regulator
you need.

Raytheon’s Regulator Selection Guide provides
a simple, reliable means of selecting input and
output voltages, volt-ampere rating and type of
mounting. By using the Guide included in the
new Raytheon voltage regulator catalog you
can quickly determine size, weight and other
pertinent data to aid you in selecting the unit
that best suits your requirements. Your selec-
tion is made from 2,020 standard voltage regu-
lator models, all available for prompt delivery.

In addition to their use in countless AC appli-

cations, these new regulators*provide many sig-
nificant advantages for the DC power supply
designer. Using the Selection Guide, he can
readily select the appropriate regulator model
directly on the basis of DC output voltage and
power requirements.

An extremely wide range of AC voltage ratings
is available from 2.3 to 1,055 volts and up to
10,000 volt amperes. Regulation on all models
is = 1% for line voltage variations of * 15%.

Fill in the coupon and receive your copy of our
VOLTAGE REGULATOR SELECTION
GUIDE AND CATALOG No. 4-265.

RAYTHEON COMPANY

Power Supply & Voltage Regulator Operations
Keeler Avenue, South Norwalk, Connecticut

Excellence in Electronics

SEE US AT THE WESCON SHOW—Booth 2020

Raytheon voltage regulators are also available from your local Raytheon distributor

CHECK THESE BENEFITS OF
NEW RAYTHEON VOLTAGE REGULATORS

@ Lower prices and prompt delivery of 2,020 standard models
@ |solated secondaries on all models

o Negligible external field

@ Output stabilization to + 1%

@ No tubes or moving parts to service

@ Self protecting against short circuits and surges

RAYTHEON COMPANY

Power Supply & Voltage Regulator Operations
Keeler Avenue, South Norwalk, Connecticut

Gentlemen:

Please send by return mail my copy of Raytheon’s
VOLTAGE REGULATOR SELECTION GUIDE & CATALOG.

Name _

Title

Company.
City State

T x . rr r 47 JF r 1 1 1 2. 4 4 2 2. ]
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. . . ONLY WITH
THE ASTROMICS
LATCHING RELAY

After each command pulse, the As-
tromics A-2A Latching Relay locks
in position mechanically and re-
mains locked until a new pulse is
applied. No magnets. Holds con-
tact under severe environmental
conditions. Handles a 20 amp. load
at 26.5 V DC.

See it at Wescon—Space 838A
For Technical Data Write:

A DIV, OF MITCHELL CAMERA CORP.

611 W, Harvard St., Glendale, Calif.
Branch: 521 5th Ave, N. Y. 17
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MARKETING

MILLIONS
OF DOLLARS
$400
CAPACITOR SALES
$300 7
/
/
$200 = B
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SOURCES: 1954-1959, EIA

1960 Estimate, ELECTRONICS

Capacitor Business Up 25% Over 1959

CAPACITOR dollar sales are running
about 25 percent ahead of last year.
If rate of increase is maintained
for remainder of the year, sales
total for 1960 will set a new record
of about $330 million.

Ceramic and electrolytic types are
showing strength with sales run-
ning 30 to 40 percent ahead of last
year. (For further details on elec-
trolytic tantalum capacitors see
ELECTRONICS, p 24, June 10.)

Capacitor sales growth has been
quite moderate in the period 1954
through 1958, with sales rising
about 10 percent for the period—
from $200 million to a peak of $225
million in 1957 and slipping slightly
to $218 million in 1958. Picture
started to brighten in 1959 when
sales increased 22 percent to $267
million.

Bureau of Census reports ship-
ments of electronic computing
equipment in 1959 were valued at
$314 million, including digital
equipment worth $298 million and
$16 million of general purpose ana-
logs. This compares with total ship-
ments of $319 million in 1958, com-
prising $298 million of digital and
$21 million of analog equipment.
Where equipment was leased esti-
mates of sales value were used. In-
formation comes from latest Office,
Computing and Accounting Ma-
chines summary, part of Bureau’s
Current Industrial Reports series.

United States imports of electronic
products from Japan during first
three months of 1960 amounted to
$16 million, almost twice imports
for first quarter last year. Com-
parison of 1960 shipments with cor-
responding three months of 1959
shows: Receiving tubes up 383 per-
cent, speakers up 233 percent, sound
equipment up 301 percent and tran-
sistors up 1,059 percent.

Report on Japanese imports was
supplied by Business and Defense
Services Administration, Elec-
tronics Division.

FIGURES OF THE WEEK
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see Giannini’s newest products, Booths 758 — 759 WESCON, Los Angeles Sports Arena  August 23 — 26

/
@iannini Controls Corporation

AM O PLAN WITH

It's a non-Aristotelian world; few of us can take our syllogistics
straight. Most of us chase them with a swig each of empirical data
and educated hunch. Let’s call it Heterogistics! Exomple:°Premise:
Giannini’s systems capability is based on unsurpassed depth of com-
ponent experience in Air Data Instruments, Inertial Instruments,

HETE ROGISTICS Servo Components. OPremise: From that depth comes a standard
of performance best appreciated by those who already depend on
Giannini for better measurement and control, everywhere on earth
and above it. OAdd: Long experience in anticipating and solving
complex systems problems; continuing research into changing
requirements for component performonce..Conclusion: Giannini
is a Name to Plan With.

CIRCLE 31 ON READER SERVICE CARD



THESE AND DOZENS OF OTHER MEASUREMENT _'AND
CONTROL SUBSYSTEMS IN DAILY OPERATION 'HAVE
BUILT THE GIANNINI REPUTATION FOR FAST, ‘

KNOWLEDGEABLE DEVELOPMENT OF SYSTEMS

A “GUN BARREL"’ HALF-A-MILE LONG

The need was for a new inertial platform. Small and light enough for
tactical missiles. Yet able to keep the boost trajectory gun-barrel-straight
and the impact dispersion small. ® First to answer the need was Giannini
with a revolutionary new inertial system you can hold in your hand . . . and which costs one tenth as much
as full guidance. ® This startling development is made possible by Giannini’s diversified capabilities and is
based on two exclusive Giannini components. A miniature free gyro. And an ultra-miniaturized accelerom-
eter which senses very small lateral accelerations, yet ignores the high g’s of boost thrust.

T

PITCH TRIM COMPENSATOR FOR DC-8 JETLINER

Problem...As aircraft proceed into the transonic speed range, aerodynamic
trim characteristics change. An adjustable Mach computer and power
package were needed to deliver corrective force at the pilot’s control
column. ¢ Solution ... Giannini delivered a small, highly accurate
servocomputer-controller with a pulse-modulated output. ® Douglas now
specifies the Giannini Trim Compensator system as standard equipment
on every DC-8 delivered.

THREE-AXIS RATE GYRO SYSTEM FOR TITAN

Flight stabilization of the Martin Titan required a package gyro
system—to provide the highest degree of performance
stability, accuracy and reliability under severe environmental
conditions. e Giannini met the requirement by designing a
three-axis gyro system for flight control and for telemetering
pitch, roll, and yaw rates. Two of these subsystems

are used in every Titan.
CIRCLE 34 ON READER SERVICE CARD




THIS MAKES GOOD SENSE HE WHO KNOWS
MOST ABOUT ALL THE PARTS CAN BEST PUT 'I'HEM

TOGETHER INTO A WHOLE THAT WORKS. ONLY @&
GIANNINI HAS PROVEN EXPERIENCE IN SUPPLY- 4

ING ALL OF THESE COMPONENTS

AIR DATA INSTRUMENTS

Giannini Air Data Instruments offer you the widest
choice in the industry. For years they have set
avionic standards and served as building blocks for
control and flight test subsystems. The Air Data line
includes: Absolute, Differential and Gage
Pressure Transducers — Servoed Pressure and
Pressure Ratio Instruments — Probe and Vane
Sensors. All give evidence of a progressive en-
gineering philosophy that emphasizes originality,

simplicity, flexibility.

The Giannini line of precision potentiometers and
special electromechanical devices meet standard
and special needs for all types of high-performance
servo systems. Included are: Precision Potentiom-
eters. Linear and non-finear. Single-turn and
multi-turn rotary. Low-torque models. Rectilinear
units with or without spring loading. Unique
Spiralpot® with infinite resolution from a wire-
wound element. Stepping Motors — Segmented
Torquers — Milliwatt Motors. More reasons why

SERVO COMPONENTS

Giannini serves aerospace engineering/manage- |

ment fast and well..
field service.

.in design, liaison, production,

.

INERTIAL INSTRUMENTS

Success in the design and production of inertial
instruments puts a premium on the maker’s experi-
ence. For more than a decade, Giannini has been
developing outstanding inertial components for the
nation’s missiles and spacecraft. The line includes:
Gyros, Rate and Free. High-level ACor DC
output. AC and DC electrically powered rotor. Pyro-
technic rotor. High reliability in presence of
unfriendly environments. Accelerometers,
Linear and Statistical. Environments: normal,
high-temperature, intense nuclear radiation.
Integrating Acceleration Switches. Used by

prime contractors
in scores of
world-wide
projects.



FACILITIES . . . A PLANNED FLEXIBILITY

Every Giannini product is designed to solve a
specific problem. Often, a problem never before
solved. This calls for utmost flexibility. In design.
In manufacture.

At Giannini, flexibility is management-planned and
management-guided with emphasis on these basics:
Qualified personnel. Continuous training. A core of
proved principles and procedures. Awareness of

SALES ENGINEERING OFFICES

schedules. Control of critical processes. Responsi-
bility with authority.

These basics guide the work of all Giannini depart-
ments and echelons. You benefit from them when
you choose Giannini as your contractor for
advanced subsystems management and creative
development programs.

Ask a Giannini representative to call for a friendly, informative talk about your system and component
needs. You'll find he has been selected for high technical competence and for his attitude of helpful service.

ILLINOIS
8 South Michigan Avenue
Chicago 3, lllinois

CALIFORNIA
2275 E. Foothill Blvd.
Pasadena, California

MUrray 1-9513 ANdover 3-5272
SYcamore 3-2101
Room 261 WASHINGTON

3610 Ronald Drive
Seattle 8, Washington
PArkway 3-5850

Town & Country Village,
Palo Alto, California
DAvenport 1-6537

TECHNICAL LITERATURE

Like a parabolic antenna to the space pilot, case
studies and other Giannini technical literature
focus valuable information and guidance for those
with advanced design and project responsibilities.
Please order by title or number.

OHIO NEW YORK

2600 Far Hills Avenue Empire State Bldg.
Dayton 19, Ohio New York 1, N.Y.
AXminster 9-7383 CHickering 4-4700

NEW JERSEY
Sherwood Lane
Caldwell Township, N.J.

WASHINGTON, D.C.
5228 Westpath Way
Washington 16, D.C.

Oliver 4-0011 CApital 6-7777
System Case Studies 5. Engine Pressure Ratio
System for Jet Aircraft
V. Trim Compensator for 6. Variable Inlet Controller
Jet Liner for Supersonic Fighter

2. Stall Warning System for

Component Data
Douglas Cargomaster

T R d 7. Air Data Instruments
3. Compact True Alrspes 8. Inertial Instruments

C ter for Rugged
S U 9. Servo Components

Environment
Monthly Mailing
10. Giannini Technical Notes

4, Voltage Monitor for
Telemetry System

(Giannini Controls Corporation wms.: s s s

A NAME TO PLAN WITH

34 CIRCLE 34 ON READER SERVICE CARD

Explore new career openings. Write to Giannini’s Director of Technical Personnel.
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THREE TOOLS FOR QUALITY CIRCULATION

Members of a select group, the readers of electronics

As fast as subscription orders are received they are
examined individually—by Hugh J. Quinn, Circulation Man-
ager, who stamps each card:

ACCEPTED —to indicate a subscriber is actually engaged
in research-design/production/management as a maker or
user of electronics equipment.

QUESTIONNAIRE —to delay acceptance until informa-
tion concerning the subscriber —his function, his company,
his title are definitely known.

REJECTED —whenever the order indicates that the in-

The Electronics Man “buys” what he reads in...

dividual is NOT within the editorial field of the publication.

electronics is a member of a select group too—The
Audit Bureau of Circulation publications — comprised of
those magazines and newspapers whose publishers believe
that a reader’s interest in a publication is best demonstrated
when he pays to receive it— those publishers willing to sub-
mit to exhaustive periodic audits in order to prove that
their circulation is among those individ-
uals they are pledged to serve, and among
screened selected individuals ONLY. [ 4

‘f@’ A MCGRAW-HILL PUBLICATION / 330 WEST 42nd STREET, NEW YORK 36, N. v.:tr' e
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Ultra high-speed, compact, rugged and
completely reliable. These are the words
to describe Cambion’s new bistable multi-
vibrators.

Available now in prototype quantities,
these macromodule flip-flops have a
superior frequency response — DC to 10
MC. They weigh only 9 grams, are .35
cubic inches in size and operate over a
wide temperature range. The 12 volt
logic provides a superior level output
capable of driving many related circuits.

The standard 7-pin base design per-
mits easy insertion into sockets for devel-

36 CIRCLE 36 ON READER SERVICE CARD

NEW!
- NEW!

actual size

10 MC FLIP-FoPS

opment work, dip-soldering in printed
circuit boards and rapid assembly
into finished computers. Fully guaran-
teed, these flip-flops are ideal for the de-
signer developing the newest in digital
computers.

@ CAMBRIDGE THERMIONIC CORPORATION
AMBIONS

The guaranteed electronic components

For complete details on these exciting,
new components, WRITE, WIRE, OR
PHONE: Computer Components Division,
Cambridge Thermionic Corporation, 437
Concord Avenue, Cambridge 38, Mass.
TRowbridge 6-2800.

f3

electronics




Only
MINCOM

has the

TOP

SEE US AT
WESCON

With all transport functions powered by DC, the [incom Model C-100 Instrumentation Recorder
Reproducer is a standout in reliability and mechanical simplicity. No belt changes —six speeds
record frequencies from 50 cps to 120 kc with instant push-button control. Dynamic braking, no
mechanical brakes. Only 12 moving parts with four easy adjustments. Three identical DC motors
are used for take-up, rewind and capstan—and the converted AC to DC input means independence
from power line frequency fluctuations. C-100's modular construction is completely transistorized;
no cooling is necessary, operation is economical. Interested? Write for brochure today.

250

% éa)‘-\
{@ ... WHERE RESEARCH 1S THE KEY TO TOMORROW

£
B35y <l

MINCOM oivision IMIinnesora IVIniNG ano TVI ANUFACTURING cOMPANY

2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA - 425 13TH STREET N. W., WASHINGTON 4, D. C.
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For Gov.;)%rnment Spec Wire

the Leaders Specify

ALPHA (i WIRE

Alpha offers a complete line of Mil- W-76A Wire from stock
for immediate delivery from your locat distributor or the factory.

Alpha Military Wire, produced to the highest standards,

is used by every major manufacturer engaged in defense projects. Write for your free Alpha Wire catalog

MIL-W-76A
DESCRIPTION . VOLT CONDUCTOR STOCK ALPHA .
MIL-W-76A (Single conductors) | RATING - SIZE COLORS NUMBER
TYPE LW stranded tinned copper, light 300 20-30 *1-10 & | 1685-1690
UNCOVERED wall thermoplastic insulation. *14-22
" PLASTIC 80°C
TYPE LW stranded tinned copper, light 300 20-30 *1-10& 1675-1680
NYLON wall thermoplastic insulation, *14-22
- JACKET clear nylon jacket overall.. 90°C
TYPE MW stranded or solid tinned copper, 1000 12-24 *1-30 1550-1567
UNCOVERED thermoplastic insulation. (stranded)
PLASTIC 80°C 16-22
(solid)
TYPE MW stranded tinned copper insulation, = 1000 12-24 Conductors 16:24 | 1350-1356
SHIELDED ggpgd copper shield overall. Conductors 12-14
! Colors *1-3
TYPE MW stranded tinned copper, 1000 16-22 ] 1371-1374
NYLON thermoplastic insulation i
JACKET tinned copper shield overall,
(SHIELDED) jacket over shield. 90°C
¥ : ; Conductors 16-22
TYPE MW stranded tinned copper, medium 1000 12-22 1504-1509
NYLON wall thermoplastic insulation, C%g:‘%tjlétloors&leﬁfz
. JACKET clear nylon jacket overall. 90°C Colors *1-6
TYPE MW stranded tinned copper, thermo- 1000 12-22 Coggﬁjé:rtsoisl_ll%ZZ 1590-1595
GLASS plastic insulation,lacquered Conductors 12-14
BRAID glass braid overall. 80°C Colors *1 & *14-22
TYPE MW stranded tinned copper, white 1000 12-22 il 1361-1366
GLASS thermoplastic insulation, lac-
BRAID quered glass braid tinned copper
SHIELDED shield overall. 80°C
TYPE HW stranded tinned copper, heavy 2500 6-22 Conductors 6-16 1571-1579
UNCOVERED wall thermoplastic insulation. (22-14) Colors *1-3 &
PLASTIC 80°C 600 Conductors 18-22 1561-1567
| (12-6) Colors *1-10
TYPE HW stranded tinned copper, heavy 600 6-10 *1,14,15 1598-1599/6
GLASS wall thermoplastic insulation,
BRAID lacquered glass braid overall.
80°C
1. White 7. Brown 13. Dark Blue 19. White/Brown 25. White/Black/Yellow
2. Black 8. Orange 14. White/Black 20. White/Orange 26. White/Black/Blue
3. Red 9. Gray (slate) 15. White/Red 21. White/Gray 27. White/Black/Brown
4, Green 10. Violet (purple) 16. White/Green 22. White/Violet 28. White/Black/Orange
5. Yellow 11. Tan 17. White/Yellow 23. White/Black/Red 29. White/Black/Violet
6. Lt.Blue 12. Pink 18. White/Blue 24. White/Black/Green 30. White/Black/Gray

= Alpha can create for you over 40,000 military approved striped color combinations.

ALPHA WIRE CORPORAT'ON subsidiary of lORM. Electronics Corporation
200 Varick Street, New York 14, N. Y.

pacific Division: 1871 So. Orange Dr., Los Angeles 19, Calif.

WESCON BOOTH 2617-18 WESCON BOOTH 2617-18 WESCON BOOTH 2617-18
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introduces
an exciting new device for simpler, more
reliable, more economical switching circuitry

(BY-NIS-TOR)

The Silicon NPN Tetrode binistor is a new com-

ponent and a new concept for the circuit designer! —3 B
The key parameters of this bi-stable, negative T
resistance device are determined by external cir- i
cuitry in contrast to existing devices. The significant ' //  couector
reduction of peripheral circuitry results in outstand- f
ing savings in cost, space, weight and solder con- SILICON TETRODE
nections. For example, a typical flip-flop requires at | = BINISTOR
least 13 components versus only 4 in an equivalent ’ CIRCUIT SYMBOL
binistor stage. Very large current and voltage gains
are realized in both on and off directions. Inputs L1° |
and output are compatible in level with typical ’ EMUEER
transistor and diode circuits. The tetrode binistor
can operate from —80°C to +200°C. TN
To learn more of this important new develop- omed [ f BINISTOR
ment — THE BINISTOR — and how it works — g ! ouTPUT
write for Bulletin No. TE-1360. ot \ CHARACTERISTIC
= CONDITION
¥ TO TURN ON R
CONDENSED SPECIFICATIONS TRANSITRON BINISTOR % NS S
O §ma
. Typical Turn-off Current Gain 50 @ 15ma Collector Current g oy,
a8 Ly
Operating Collector Current Range 50ato15ma 8 ,,t_—-\ %
Y Ij critical 0.5ma @ 5ma Collector Current RIS ~
Operating Temperature Range with- 3 7 -
out Temperature Compensation ~ —65°C to 150°C COLLECTOR TO EMITTER VOLTAGE

MEET US AT WESCON — BOOTH 2638-39

“Tra ngitron

electronic corporation

wakefield, melrose, boston, mass.

] L. 'SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE U.S.A. AND EUROPE « CABLE ADDRESS: TRELCO



Last year, traffic accidents killed 37,000, injured 1,400,000

... and they wasted Five Billion Dollars!
Traffic accidents’ human toll is so tragic we sometimes overlook their
staggering economic waste. Five Billion Dollars in lost wages, medical
expenses, insurance costs and property damage! Your business—every
business—shares in this loss. So you have a double interest in helping
reduce traffic accidents. And you can help! Drive safely and obey the law
yourself . . . certainly. But go further. Use your influence to promote safe
driving and urge strict law enforcement. To make your efforts more effec-
tive, join with others working actively to reduce traffic hazards in your

community. Support your local Safety Council!
(A

Where traffic laws are strictly enforced, deaths go DOWN!

Published in an effort to save lives, in cooperation with the National Safety Council and The Advertising Council.
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verify r
events
nermanently .
- |

milliseconds 3 ||

Brush Operations Monitors’ response to signals is virtually instantaneous—less than 4 milliseconds.
Multiple high-speed events are clearly defined from start to stop, on a common time base—and at rates up
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces
with fixed-stylus electric writing that provides the utmost in reliability. ‘‘Built-in” transistor switching to
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations
Monitors for industrial and military analysis

and control. Write for complete specifica- b h

tions and application data. r us ID]"E:?OZI'RUM ENTS

37TH AND PERKINS m CLEVELAND 14, OHIO

cComPORATION
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compact

transistor swr[chmg
for
illisecond
onitoring

'—b’"Sh - fal *ai 7l Tal -

.4293%‘39.#‘ , “i ‘! : ‘H},

The new Brush Trans-Switcher eliminates relays—greatly simplifies your problems of operations monitor-
ing. Designed to take full advantage of the fast response and high resolution of Brush Operations Monitors,
this compact, solid-state switching unit accepts up to 100 different “‘on-off” signals in a broad range of
pulse shapes and amplitudes. Interchangeable, plug-in decade boards are designed to accept different
voltage ranges and modes of operation. Avoid the “black box” approach—specify the standard Brush
Trans-Switcher for the ultimate in precise, reli- g

able monitoring. Write for complete details. F USh INSTRUMENTS

DIVISION OF

37TH AND PERKINS | CLEVITE | CLEVELAND 14, OHIO
CORPORATION

i
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CORPORATION OF AMERICA

See
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SUPRAMICA" 560
ceramoplastic

from the family of the world’s
most nearly perfect insulation

ACTUAL SIZE
.010" WALL THICKNESS (TRANSLUCENT AREA)

helps to maintain
peak gyro efficiency

Leading gyro producers design parts made of precision-molded SUPRAMICA 560
ceramoplastic, an exclusive formulation of MYCALEX CORPORATION OF AMERICA
capable of retaining absolute dimensional stability at a maximum temperature
endurance up to +932°F (unstressed) . . . in complex but lightweight designs.
These small parts function as vital components of miniature gyros . . . critical
applications where the highest standards for precision accuracy must be met.

SUPRAMICA 560 ceramoplastic having the same thermal expansion coefficient
of many insert metals, can tightly bond and permanently anchor gold leads,
stainless steel contacts and stainless steel threaded inserts . . . in parts with wall
thicknesses of only .010”.

SUPRAMICA 560 ceramoplastic offers premium insulating properties with ex-
cellent economy in preduction scale runs. SUPRAMICA 560 ceramoplastic is
but one of a family of versatile electrical and electronic insulating materials pro-
duced by MYCALEX CORPORATION OF AMERICA . . . '

¢ MYCALEX® glass-bonded mica,
maximum temperature endurance (unstressed)—up to +700°F
heat distortion temperature * —up to +850°F

* SUPRAMICA® ceramoplastic, A
maximum temperature endurance (unstressed)—up to +1550°F
heat distortion temperature * —up to +1360°F

o SYNTHAMICA® synthetic mica,

maximum temperature endurance (unstressed)—up to +2000°F
* ASTM test method D 648 (modified) at stress of 264 psi.

Write for technical information today.

General Offices and Plant: 120 Clifton Blvd., Clifton, N. J.
Executive Offices: 30 Rockefeller Plaza, New York 20,N. Y,

World's largest manufacturer of glass-bonded mica, ceramoplastic and synthetic mica products
us at WESCON Booth 314-31S, August 23-26, 1960
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Looking Ahead to WES@@N

Big West Coast meet at Los Angeles Sports Arena features 200 papers
and 989 booths—plus trips, contests and a technical session for ladies

As in previous years, cxhibits share the spotlight with technical sessions

LOS ANGELES—“Definite departure
from familiar technical convention
formats" is promised by Richard G.
Leitner. chairman of the 33-man
technical program committee for
this vear’s Western Electronics
Show & Convention.

The 1960 Wescon, to convene at
Los Angeles Memorial Sports
Arena Aug. 23-26. will feature 200
technical papers in over 50 sessions.
“A very aggressive steering com-
mittee,”” savs Leitner, ‘“has fer-
reted out regions of great technical
interest and then solicited papers
representative of noteworthy de-
velopments in these areas.”

About a third of the program is
made up of solicited papers. The
steering committee has attempted
to reduce the number of strictly
tutorial papers. has interlarded the
lecture with debates,
panels and special workshops. The
complete convention record will be
availuble to registrants on opening

sessions

44

day. and speakers have been ureed
to use platform appearances for ax-
panded discussions of their topies.

One session which promises to
draw a full house is a discussion of
preparation of military contract
proposals, in which representatives
of industry and government will
prohe ideas for reducing costs and
saving time. Another session, aimed
at management men. will be a panel
discussion among anthorities on
finance. marketing and patents.

New industry products.  and
demonstrations of company capa-
bilities and techniques, will be on
display in 989 booths occupying
138.000 sq ft in the Sports Arena
and 56.000 sq ft in a specially con-
structed air-conditioned building
erected for supplementary exhibit
space by Wescon, Combined area
represents an increase of 14.5 per-
cent over the total facilities of Pan
Pacific Auditorium, used for pre-
vious shows.

Featured speaker at the All-In-
dustry Luncheon will be Rear Ad-
miral Joseph A. Jaap, director of
development programs for the
Chief of Naval Operations. Some
interesting views on how the Navy
looks at the transition to missile
warfare should be forthcoming.
Speaker at the Western Electronics
Manufacturers Association lunch-
eon will be announced later.

Importance of distributors and
manufacturers reps will be stressed
in an all-day session the day before
the convention opens. Following a
breakfast at the Ambassador Hotel
on Aug. 22. 20 work sessions will
provide an opportunity for factory
people and reps to put their heads
together to plan sales strategy and
review product lines.

Wives of conventiongoers will be
entertained during a carefully
planned four-day “Polynesian holi-
day.” But it wont’ be all play for
the ladies at Wescon this year. For
the first time there will be a techni-
cal session dedicated to the wom-
an’s role in engineering, in which
discussions are scheduled by a
woman engineer. an engineering
secretary (who is also the wife of
an engineer!. and a nontechnical
woman who works in a support
function to engineers.

For the fourth time in Wescon

history. promising student scien-
tists will vie for awards in the
Future Engineers competition.

Thirty-five voungsters will display
the products of their design in-
genuity in an exhibit area near
Wescon’s annex. Each will be given
a $25 defense bond; the winners
will split $2,500 in scholarships.

Items on exhibit range in size
from large computers and an 8-ft
radar antenna to microminiaturized
components that you'll need a
magnifying glass to see.

Five meeting rooms in the Arena
will house technical sessions. Trans-
portation between the Arena and

electronics
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Sports Arena’s 138,000 3q 'ft will be augmented by 56,000 sq ft in a specially constructed air-conditioned annex

four downtown Los Angeles hotels
will be handled by chartered buses,
running every 10 minutes.

Electronic products, fittingly
enough, will be used to expedite
registration at this year’s meeting.
Digital computers will keep tabs on
all registrants and will produce a
running total of the expected 35,-
000-plus as they sign up. A closed-
circuit tv system will permit co-
ordination between registration
areas set aside for exhibitors and
for visitors.

Field trip committee has sched-
uled eight tours, highlighted by a
trip to Rocketdyne’s rocket-engine
testing facility in the Santa Susana
mountains. Local companies which
are opening their doors to conven-
tioneers include Packard-Bell, Tele-
meter Magnetics, Thompson-Ramo-
Wooldridge, ITT Labs, Librascope
and Hughes Research Labs. Other
organizations hosting field trips are
Jet Propulsion Lab and its parent
California Institute of Technology,
Space Technology Labs, and Sys-
tem Development Corp.

Industrial Design Awards pro-
gram last month selected 25 prod-
ucts from the drawingboards of
eompanies throughout the nation.
Five of these will be selected for Field trips include this Rocketdyne rocket-engine test facility in the
prizes prior to the opening of the mountaing behind Los Angeles
show; the entire group will be on
display in an exhibition hall on the
arena’s glass-walled concourse.
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Ti'n's power triode is submitted by Potentiometrie vecorder entered by Variable attenuator designed for s
Eitel-McCullough DBeckman Instrunents Hewlett-Packard

Designers Vie for WESGON Prizes

Industrial arts in electronics are highlighted by second Wescon
design contest. Twenty-five competitors line up for try at five awards

FIVE WINNERS will be chosen this
month from among 25 entries in
the second Wescon Industrial De-
sign contest. The contest, intro-
duced in the Wescon proceedings
for the first time last year, aims to
show the relationship of good de-
sign to the eventual success of an
electronic product.

Products from electronics draw-
ingboards throughout the nation
have been carefully considered.
Among the jurors for the final de-
cisions will be George Walker,
styling v-p for Ford Motor Co.;
Henry Keck of Keck Associates;
Bert Gastenau of Aerojet General,
and George Jergenson and Strother
MacMinn of the Los Angeles Art
Center.

The 25 items selected will be on ]
display throughout the convention,
with the five top designs bearing
the “Wescon Award of Excellence.”

The remaining 20 will be given a
“Wescon Award of Merit.”

Wescon program chairman K. J.
Slee told ELECTRONICS that the In-
dustrial Design Institute and the
American Society of Industrial De-
signers have both lent their official

New style for Voltron Products’ precision electric meters support to this portion of the Wes-
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#7 a : ”w
50 ohm
Coaxial Line

LOAD
RESISTORS

SERIES 80-82
® Frequency Range: DC to 4000 mc
® Power Range: 20 to 2500 Watts
® Non-Radiating
® VSWR: 1.1 max. to 1000 me.

APPLICATIONS

Accurate termination for 50-ohm co-
axial systems, as dummy antennas, during
82-A adjustment, alignment and testing.

{500 Watts)

Entry by Minnesota Min.
ing & Mfg. is this model
CM-100 video-band record-
er/reproducer

N
81-B

. {20 Watts Max.) B (50 Watts) - 180 Watts)
con program. The contest will be a

{
permanent part of the Wescon |
agenda from now on. |

Among the entrants are: a pre- l

CiSiOn Standing-w_ave det_eCtor by ]l MP‘:V‘I’::M FREQUENCY MAX, MAXIMUM OIMENSIONS
DeMornay-Bonardl; a high-speed | MoOEL | i1 301 air) RANGE VSWR | INPUT COMMECTOR WEIGHT | NEIGHT LENGTH | wioTh
data-processing system by Beck- LBO-A +2ow 0-1000 me | 1.1 | “N“Female 21bs. | 4" %" | 1%
man Instruments; a signal gener- 81 |50W | 0-4 kmc | 1.2 | "N Fomale [ 4bs | 4%” | owur | 2w
ator from Southwestern Industrial '81-B [80W | 0-4 kme | 12 | "N*Female | 4lbs. | 647 | 9%7 | %]
Electronics; Bendix G-ZO. d.ata pro- ‘BE_A— 5&]\”_ -_6.3'3Pkm-cq~ ]—,2—-Cupl2;nc’yAdcple.no—- 17 ]b;'-—ay/:‘n-‘ ]-8'/2'—'——5“/!6;'—
cessor; the model 312 digital con- | l gg'l}"}‘gigpgm-
trol system of General Electric; the assemblies
GM-100 video-band der b 1 s - —
e~ N and recorder by g S TSOW T 033 1.2 (1CJack mates with | 171bs. | 8h¢” | 19%” | Sit4e”
Minnesota Mining & Manufactur- gg-;%u zl]ug on
ing; a cabinet design from Thomp- | | ettt e L ) ]
. . | H | .3, . Copls A 7/, 13 .7 18/, .7
son-Ramo-Wooldridge; Librascope’s | |[8C |2500W | 033 kmc| 12 ugﬁngfusduﬁﬁ:: Zlbs. | B | 209" | Stoh
210-XY plotter' P. R Mallory’s Woter cooled RGJ':.;_G-IS cable
’ . . asse: les
voltage reference battery; a Voltron ' available.

Products voltmeter; a traveling- OTHER BIRD PRODUCTS
wave tube by Huggins Labora- I
tories; a variable attenuator from
Hewlett-Packard.

Other contenders will be: an
Amphenol Micromod connector, an
XY plotter by Electro-Instruments: ‘
a Corning Glass NF fusion-sealed

Cooxiol Coonxioal “*Termaline”’

resistor; an Ampex TM-1 digital D.r,h,r“;'::,':.'al RF Filters RF Switches, RF Absorption
tape handler and an Eitel-McCul- RF Watimeters R tsle

systems will be shown at the Sports 30303 Avurora Road, Cleveland 39, Ohio
Western Representative:
Arena. VAN GROOS COMPANY, Woodland Hills, Calif.

lough X762B power triode. ELECTRONIC CORP.
These and other components and CHurchill 8-1200

August 12, 1960 CIRCLE 47 ON READER SERVICE CARD 47



Advanced missile systems space-"
Asprobmg research vehlcles hlgh

== ELECTRONIC TIMING

:support eqmpment. industrial controls . . .these are some of the areas where the vital need for

* accurate, ultra-reliable timing is being met by Tempo Instrument Incorporated. Tempo's highly 0 F
developed research and engineering skills,together with modern manufacturing techmques repre-

~sent the State-of-the-Art in the field of electronic timing devices and

~controls. Lending strong sup’bort to these advanced technologies is P R Ec I S I 0 N
Tempo’s exacting Quality Assurance Program, a company- -wide func-
tion culmmatmg with temperature and voltage testmg of each production line unit. If the per-

formance and reliability requirements of your timing needs are of a high order...and if you

) .. ' ;
regard considerate customer service, with the emphasis on cooperation, as equally important AN D’

..you are invited to write, phone or TWX for complete engi-
neering and catalog data. Tempo Instrument Incorporated, Box
338, Hicksville, N.Y. » OVerbrook 1-2280 « TWX Hicksville 429

sy by men s
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PULSE TRAIN GENERATORS. For contro! of
various loads in a single system. Provide out-
put signals and pulses of specified character-
istics.

ELECTRONIC STEPPING SWITCHES. Operate
from pulsed 28 vdc input. Deliver as many as
50 or more output voltages in sequence. Guar-
anteed life of one million cycles minimum.

INTERVALOMETERS." Typical operation: 300
seconds after application of 28 vdc, output
relay eneérgizes; 3 seconds later, relay de-
energizes. Cycle repeats itself untll supply
volitage is removed.

Booth 2419
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ELECTRONIC TIME DELAY RELAYS. No moving
parts except relay contacts, 2PDT-2 amp or
3PDT-10 amp ratings; fixed or adjustable time
delays from .02 to 300 seconds.

SOLID STATE TIMING MODULES. Subminia-
ture "bullding block” components, with timing
sequence control; may be used to develop a
wide range of timing and programming de-
vices. Fixed or adjustable time perlods from

. 00005 to 300 seconds.
PROGRAMMERS, Designed to meet partlcular‘

system requirements. Typical unit may control

a complete timing and sequence program

covermg more than 5000 seconds.

REPEAT CYCLE TIMERS. Provide multi-channel
contro! signals, each with a timing pulse of
pre-determined magnitude. Sequencing of out-
put puises is synchronized. .

SEQUENCE TIMERS. Typical operation: De-
livers sixty-four sequential pulses each of 100
milliseconds duration, starting immediately
upon application of 28 vdc. Automatically stops
after last pulse. .

.40 cycles per minute, with a one-to-one ratlo
.of on time to off time.

oy e e . P
o -

Booth 2419 ¥
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New Look in Recruiting at WESGON

Managers persuade showgoers to soft-pedal recruiting activity this year.
Gentleman’s agreement will undo impression that show is a “body exchange”

DURING WESCON WEEK last year a
leading San Francisco newspaper
carried a front-page story which de-
tailed a recruiting gimmick for
shanghaiing engineers who were at-
tending the convention. A national
wire service picked up the story; it
appeared ultimately in some fifty
newspapers across the countiv, in
many cases giving readers their
only coverage of this high-level
technical meeting.

This year, in an effort to correct
the impression that Wescon is just
one big body exchange, Wescon has
clamped down on recruiting. Show
management has asked participants
to accept a gentleman’s agreement
to refrain from hard-sell proselytiz-
ing activities.

ELECTRONICS interviewed Hugh
Moore, chairman of the executive
committee, and Don Larson, Wescon
manager, to find out why.

Q. What prompted the clamp-
down on recruiting activities this
year?

MOORE: The board of directors of
Western Electronic Manufacturers
Association requested that we do
what we could to limit recruiting
efforts, feeling that these had be-
come too dominant a force, not just
at Wescon, but at electronics con-
ventions throughout the country.
They felt, as we do, that high-
handed methods of recruitment dis-
tract from the prime purpose of
Wescon: dissemination of technical
information and the useful ex-
change of ideas between industry
members.

Q. How did you go about getting
the idea across that recruiting
should be soft-pedalled?

LARSON: We mailed out a form
letter specifically requesting par-
ticipating companies to “join in a
gentleman’s agreement to rule out
recruiting at Wescon functions.”
Obviously, we can’t lay down rules
as to what one can and cannot do
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in the way of recruiting, and there’s
no sense making rules if there is no
police force to enforce them. Our
idea from the very beginning was
to appeal to participants’ good-
neighbor sense.

Q. What reaction did you get
from the recipients of the letter?

LARSON: Almost unanimously
they agreed to comply with the re-
quest, and for the most part wel-
comed a slowdown in recruiting ac-
tivity. The electronics division of
one leading manufacturer of com-
puters and associated equipment
said, “We are enjoying an expand-
ing situation which includes the im-
mediate need for a number of capa-
ble computer engineers. We agree,
however, that the prime importance
of the convention is the technical
effort, and we are pleased to join
in the gentleman’s agreement that
will exclude recruiting.” Another
told us “We are more than happy
to enter into a gentleman’s agree-
ment, and feel that as a result Wes-
con can be a more useful trade show
and technical meeting.” A some-
what more cautious consent voiced

Radar Guards Bridge

dir. V2

Raytheon radar atop wertical Uift
bridge at Duluth, Minn., warns of ap-
proaching ships in heavy weather

by one company expressed willing-
ness ‘“to discuss the matter of re-
fraining from hard-sell recruiting
and advertising in the convention
city, providing—of course—that
other companies can agree on the
approach.”

Q. It has been said that in the
past some companies have engaged
in recruiting solely as a defensive
measure. Is this true?

MOORE: Yes. Some companies
have reported that they actually
didn’t need additional engineers,
but as insurance against the in-
evitable sniping away at their en-
gineering force they engaged in re-
cruiting to assure replacements
when such were necessary.

Q. What would you say are some
of the specific deleterious effects
from too vigorous recruiting at
shows such as Wescon?

LARSON: For one thing, some
firms restrict the number of engi-
neers which they send to conven-
tions, fearing that they will get in-
volved in recruiting activities
rather than attending technical
sessions. Personnel who come to a
show to enter into technical discus-
sions and see the new developments
within the industry, but who are
exposed to high-handed recruiting
efforts, are bound to be somewhat
distracted.

Q. What about the overall effect
on the industry?

MOORE: This high-powered re-
cruiting has the effect of a game of
musical chairs, with everyone steal-
ing everyone else’s people. It stimu-
lates the growth of a class of what
you might call vagabond engineers,
jumping from one job to another at
each offer of a slightly increased
salary. Some industry economists
feel that it tends to increase salary
levels at an inflationary rate, put-
ting us in an adverse competitive
position with foreign industry.

49




50

ey .
e '_“\"G*- oy bt 2 P Py 2

T e e
Q A

New HUGHES® nanosecond diodes switch 50 times

faster than standard germanium diodes. it your circuits require
faster response, faster recovery, with greater accuracy, you can solve your problem with
Hughes nanosecond diodes.

Hughes nanosecond germanium diodes are designed to make today's circuits better—
and tomorrow's possible. They combine the most wanted parameters into one subminiature
component. They switch 50 times faster than the usual germanium diode; they have con-
ductances 50% higher; and they have rectification efficiencies greater than 70%. They have
higher Q and faster recovery (both forward and reverse), which give your circuits greater
accuracy and extremely low transient losses.

These new semiconductors were created especially for high-speed computer logic,
high-trequency transistor circuits, extremely fast reference switching, and low-noise,
low-level RF modulation and demodulation. If you're working with sophisticated circuitry
with exacting requirements, the Hughes Semiconductor sales engineer in your area is a

good man to know. Calil hinw
Or write Hughes Semiconductor Division, Marketing Department, 500 Superior Avenue,

Newport Beach, Catifornia.

[~ TYPICAL PARAMETER RANGES
T Forwarg Voltane @ 100mA i5v 10 .55V
Reverse Cutrent 1 =3¢ | 5eA .
o o L ALCRAE RO 1P Crovtong @ Aewr wotld w0 ELECTRONICS
Roverue Recover = ERAN L AT B = oo S C
s “Caaa‘c-(fi;a,é_ oot lyc_;.:lé ; : :
Reet: i< a'.fc-r-ielf_r:-r.nc; @ 100r ¢ _ 2'_,,- : H U G H E s |
- PR 0 «
r ——Mnn.n‘u:= ;ow_e- -Dl.“mal.én - wr.n_w . e - = _ 2
B aee. It PIV t0 10 volts ot aieunar | cumean?
**Switch 0 A 10 —6 voll: and «ccov(1ng 1o K1) SEMICONDUCTOR DIVISION
with 2 {000 rusiatance of 1000, A sarphr »(ous
i used for measuring 1his covery. .
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What WESGON
Exhibitors are Saying

H. L. HOFFMAN

President
Hoffman Electronics Corp.

AS ONE OF THE EXHIBITORS in the
first Wescon and in each succeeding
show, we have been gratified to see
the growth both in size and impact
of this event. Wescon gives indus-
try members an opportunity to
show and to see what’s new in com-
ponents and end equipment. It
serves as a vital link in communica-
tions between the supplier and the
customer.

While it’s a place for exhibitors
to take orders, the real value of the
show is the opportunity it affords
for exchange of information. The
supplier can discuss applications of
products with the customer. The
latter, in turn, can explain his
further needs to the supplier and
can make helpful suggestions for
modifying existing devices or de-
veloping entirely new products to
meet specific requirements. This
feedback is important.

This year’s show should be not
only the biggest but the most in-
teresting and most significant Wes-
con yet. One of the reasons will
be the many new semiconductor de-
vices that will be on display. Our
semiconductor division will be show-
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ing more new products than at any
previous trade show, and our indus-
trial products division will be repre-
sented for the first time.

ROBERT ERICKSON

Executive vice president
Beckman Instruments Inc.

WE REGARD WESCON as one of the
principal showcases of electronics
technology. While the show draws
exhibitors from throughout the
U. S., it serves each successive year
to re-emphasize the expanding role
of the West in electronics and the
many technologies related to it.

The sheer magnitude of Wescon
makes it difficult to predict just
where the principal emphasis will
lie. However, there are indications
that considerable attention will be
given to electronics as it applies to
space exploration, industrial con-
trol and the man-machine systems
technology.

In three Beckman exhibits at
Wescon we shall concentrate this
year on prevision components, ad-
vanced test instrumentation and the
company’s overall development and
production capabilities in the broad
areas of electronic components, in-
struments and systems.

LEWIS W. IMM

President, Librascope division
General Precision Inc.

JUDGING FROM GROWTH AND AD-
VANCES made during the past dec-
ade, the 60s should see the elec-
tronics industry occupy the top
industrial spot in the U. S.

To achieve this pinnacle, an ag-
gressive sales and engineering pro-
gram must be undertaken, and one
top method of implementation is a
meeting such as Wescon.

On the engineering side, we are
planning heavy participation in the
technical sessions. Few actual sales
will be consummated during Wes-
con, but many contracts for future
business will be made. For the most
part, the show draws serious indi-
viduals who are seeking new items
and have a genuine interest in de-
termining the most up-to-date
methods and merchandise available.

Although there is a trend toward
an economic plateau, I doubt that
any indications of austerity will be
felt at Wescon. The market poten-
tial for electronics has never been
greater. More and more applica-
tions for electronic instrumentation
are being discovered and it is up to
the developer or maker to educate
buyers on uses of new devices.

(Continued on next page)
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CHECK! v~

WITH

GRAY INSTRUMENTS

VOLTAGE DIVIDERS
ACCURACY *+ 0.001%
BOX OR RACK MOUNTED

FOR CHECKING DIGITAL
VOLTMETERS, IMPEDANCE
RATIOS, ETC.

SYNCHRO & RESOLVER
BRIDGES ACCURACY =10 SEC.

20 EP

FOR CHECKING POSITIONING
OF SYNCHROS & RESOLVERS

GUARDED WHEATSTONE

BRIDGE
{ # 0.015% TO 1 MEG.

| #+ 0.025% TO 100 MEG.
& -

SiEee L 3
S eam & 6 &% -

FOR CHECKING ANY RESISTANCE
UP TO 1, 110 MEG-OHMS

ACCURACY

PORTABLE POTENTIOMETERS

WITH LABORATORY ACCURACY
ACCURACY = 0.01 MV

FOR CHECKING POTENTIOMETRIC
RECORDERS, OR TEMPERATURE
OR M.V. FROM ANY SOURCE

{

G R A INSTRUMENT
COMPANY

448 MILL ROAD

i ANDALUSIA, PA.
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What Exhibitors are Saying (cont.)

SR NP,

CROSBY M. KELLY
Assistant ta the president
Littow Tudustrics

WE FEEL THAT WESCON will continue
to reflect the transition taking place
in the electronics industry.

Some R&D activity in 1950-53 led
to limited production of proprietary
products, and these began to appear
at Wescon and other shows, As
more of the industrial activity be-
gan expressing itself in production,
off-the-shelf hardware was empha-
sized and capabilities were deem-
phasized. Now Wescon is beginning
to acquire the characteristics of the
historical trade show, where the
sale of products is stimulated by
new things, personal contacts.

A great deal of innovation ix still
required in the sale of electronics,
so there will be little order taking
in the booths; but there will be
many leads for follow-up sales.

L e
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JOSEPH KLEIMAN
E>ecutive viee presidemt
Telecomputing Corp.

WESCON 1960 offers us the oppor-
tunity to demonstrate to the indus-

try the strides we have made during
the past yvear.

Some of the divisions of Tele-
computing Corp. are exhibiting this
vear in the Wescon show for the
first time. Our exhibit includes
several new products which
revolutionary in design concept. Al-
though Telecomputing is obviously
interested in obtaining orders at
Wescon, our staff will also be avail-
able at our booth at all times to dis-
cusx these products and concepts an
a technical basis.

We believe equipment manufac-
turers will be displayving new con-
epts in equipment and systems this
vear, with increased emphasis on
the use of micromodules, printed
circuits, and solid-state devices.
There will be considerable interest
in new devices such as tunnel diodes
and traveling-wave tubes, from both
the component and the applications
viewpoint.

More actual working hardware
will be seen at the show than at any
previous Wescon, with strong em-
phasis on commercial applications.

are
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FRANK P. DELUCA JR.
President
Acvustica Associates Inc.

HAVING RECENTLY MOVED our corpo-
rate headquarters from New York
to Los Angeles, we are taking more
than a casual interest in the Wes-
con show,

We at Acoustica are interested
in seeing what other companies are
doing in electronics. The Wescon
show gives us a marvelous opportu-
nity to look at all the electronic
product lines at one time with the
view of possible acquisitions. Semi-

electronics




conductors, as in recent years, prob-
ably will get the big play at the
show,

We are exhibiting new transistor-
ized ultrasonic cleaning equipment,
and also a new line of ferroelectric
ceramics. These are in addition to
a display of the type of sensing and
gauging equipment that we provide
for the Atlas missile program.

In our business, we are not af-
fected by foreign competition; in
fact, we visualize foreign markets
for much of our equipment. The
labor-saving aspects of ultrasonics
tend to increase in proportion to the
amount of education we are able to
provide.

=~

E. A. HOLMES III

Vice president, Autonetics division
North American Aviation

MILITARY ELECTRONICS can lead the
way in increasing our standard of
living. Technological advances made
in military electronics could result
in an explosion of new and improved
products and techniques for civilian
and industrial use. Specific require-
ments of military systems, however,
are of such an unusual nature that
it is rare when they can be put to
immediate use by industry.

Increasing use of scientific com-
puters by industry is one example
of how original military develop-
ments can be translated into non-
military use. Autonetics industrial
products has an operating Recomp
general-purpose computer on dis-
play at this year’s Wescon.

In order successfully to solve the
complex technical industrial prob-
lems of today, a systems approach

(Continued on p 56)
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FUNNEL FLANGE
EYELETS

Only the United Funnel
Flange Eyelet contributes that
greater mechanical strength,
improved reliability and uni-
form circuitry so necessary
for achieving a superior PW
or Etched Circuit Board. Wide
range of sizes and lengths
meet all board needs.

J Steps

TO EXCELLENCE
IN PW BOARDS

AUTOMATIC EVELETING
MACHINES

Only United offers such a
complete line of Eyelet Set-
ting Machines. These are
backed by more than 50
years’ experience in the de-
sign and manufacture of pre-
cision production machinery
for industry. The United
Model G Eyeleting Machine
feeds eyelets automatically,
and is equipped to compen-
sate for variations in board
thicknesses for more depend-
able production.

COMPONENT INSERTING
MACHINES

Only from United can you get
a complete line of high preci-
sion DYNASERT Component
Inserting Machines that cut
component inserting costs up
to 809%! If you insert only a
few hundred components a
week DYNASERT machines
should be considered.
DYNASERT Component in-
serting Machines automati-
cally feed, trim, bend leads,
insert components and clinch
with uniform results. Highly
engineered single or multi-
stage machines available,

These *“3 Steps to Excellence” — Funnel Flange Eyelets, Auto-
matic Eyeleting Machine, and Component Inserting Machines. ..
can provide that vital extra margin of dependability and value in
your PW or Etched Boards. And the investment is surprisingly
small. Call or write for complete details.

UNITED SHOE MACHINERY CORPORATION

140 Federal Street, Boston, Mass. « Liberty 2-9100

SEE US AT THE WESCON 8HOW BOOTH NO. 223A
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MICROMINIATURIZATION

“PANCAKE”
TRANSISTORS

SYLVANIA PANCAKE TRANSISTORS
0 W. s 0 SYL-1986 and SY L-1987 shown actual size

a new
i\

adimension
/n packaging \\
that offers...

*k exceptional volumetric efficiency

——

\

=

K correct pin-circle geometry for 100-mijl

/.

automation grid-system
*k performance equal to that of prototypes

K increased ruggedness
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Board at left uses
i conventional, rela-
tively tall TO-5
transistor package.
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Board at right
uses the new

é ; SYLVANIA SYLVANIA launches its PANCAKE
PANCAKE pack- R 5
age. Note the in- program with two germanium alloy
2;:;5:;:?]"”"” switching types: PNP type SYL-1986

(electrically similar to 2N404) and NPN
type SYL-1987 (electrically similar to

Tentative data 2N388). Many other types utilizing drift,
MAXIMUM RATINGS AT 25°C SYL-1986 SYL-1987 mesa, and alloy-junction techniques are
under development at Sylvania.

Collector to Base Voltage —25v 25V FOR CONSULTATION on PANCAKE
Collector Current ' pooma 2ooms transistor value to your circuit develop-

Power Dissipation 100mw 100mw .
Temperature Range _55°C to +100°C  —55°C to 4100°C ments, contact your Sylvania Representa-
Alpha Cutoff Frequency (min.)* aMe 5Mc tive. For technical data, write Semi-
*(Vep = 6V, le = 1.0MA) (Ve = 6V, Ig = 1.0mA) conductor Division, Sylvania Electric
. Products Inc., Dept. 198, Woburn, Mass.
Sylvania PANCAKE TRANSISTORS
_ alsoavailablethrough Sylvania franchised

P Semiconductor Distributors.

SYLVANIA

Subsidiry of GENERAL TELEPHONE & ELECTRON/ICS (&)
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Raster

]
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GCA Display

Elevation
Scope
X 4
A
L

Character Display

A YOKE FOR ANY SCAN
to your Specifications

S
W

Composite Display:
Horizon-Altitude-Airport

&S

Off Centered
Sector Scan

Precision
Linear Sweeps

O

O Scope DF Scope

COMPLETE LINE of deflection yokes for every
military and special purpose—in production quan-
tltxesi or custom designed to your exact require-
ment.

For engineering assistance with your display
problems, call on your nearest

SYNTRONIC YOKE SPECIALIST today:

New York Area: Jules J. Bressler Co.
Phone: N.Y., OXford 5-0255; N.J., UNion 4-9577

Philadelphia Area: Massey Associates
Phone : MOhawk 4-4200

Washington-Baitimore Area: Massey Associates
Phone: GRanite 4-2071

Indianapolis: Joe Murphy
Phone: Victor 6-0359

Los Angeles: Ash M. Wood Co.
Phone: CUmberland 3-1201

SYRETonic

INSTRUMENTS, INC.

100 Industrial Road, Addison, lllinois

Prone: Kingswood 3-6444
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What Exhibitors are Saying (cont.)

similar to that used by a military
weapons-system manager is needed.
The world has become more techni-
cally complex and we need to use all
the most advanced knowhow to cre-
ate better, more reliable products
and at the same time to keep the
price economically stable for the
user.

DONALD E. ROOT

General manager, industrial divi-
sion

Cubic Corp.

WESCON OFFERS our sales staff at
Cubic an effective evaluation of our
marketing program. At the conven-
tion, interested participants, many

Lab Reveals Lunar

LUNAR REFLECTION STUDIES made by
the propagation sciences laboratory
of the Air Force Research Division
at Hanscom AFB, Mass., reveal
characteristics relevant to the use
of the moon as a passive relay sta-
tion for communication systems.

At 915-Mc, the moon presents a
random scattering surface, with
relatively little specular (mirror)
reflection. This indicates a greater
roughness, or irregularity, in the
surface than was previously sus-
pected. From the standpoint of com-
munications, it means that at
915-Mc, usable bandwidth will be
limited. At lower frequencies the
random scattering may be less se-
rious.

“One of the most interesting re-
sults to date,” says the Laboratory’s
Russell Corkum, “is that the 915-Mc
signals exhibit propagation charac-
teristics remarkably similar to

of them experts in the rapidly ex-
panding electronics industry, offer
comments on future requirements
in various fields while making con-
structive suggestions on our prod-
uct designs.

Wescon provides us with an indi-
cation, in one location and at one
time, of the overall size and nature
of our industry. At this meeting
we can obtain a broader picture,
and hence a better feeling for the
changing vista of our markets—
something which is not so easily de-
termined in day-to-day sales calls.
Wescon is like a great department
store; it provides us with an on-
the-spot comparative analysis of
competitive instrumentation.

In addition, it is an ideal place for
introducing new products and new
techniques. The responses to such
new ideas have, in the past, proved
to be indicative of the potential
sales success which those ideas and
products will enjoy. .

In 1960 we anticipate that Wes-
con will be visited by a greater per-
centage of management people with
broad viewpoints, by more market-
ing men trained to recognize the
trends of the industry, and by more
purchasing people whose importance
in making technical procurement
decisions is ever increasing.

Reflection Results

those of a 400-mi tropospheric scat-
ter path. Because of this, it is
speculated that diversity techniques
presently used for tropo scatter cir-
cuits to overcome bandwidth limi-
tations can also be used for lunar
circuits.”

Two lunar propagation paths are
being used for AFRD’s study. For
both paths, transmissions at 915-
Mec with a 10-Kw transmitter are
being made from Bedford, Mass,,
using the laboratory’s 28-ft radar
telescope. One receiving terminal
is operated by General Electric at
Schenectady, and the second by
Cornell Aeronautical Laboratories,
at Buffalo.

The Schenectady path is used to
investigate fading rates, power re-
quirements, and effective bandwidth
and frequency dispersion. The Buf-
falo path is used for more general
propagation studies.

electronics




One of a series of advertisements When you’ve got big plans for the future — vou have good

prepared by the ASSOCIATED reasons for reading vour businesspaper mighty carefully. This is

BUSINESS PUBLICATONS where a man who means business gets facts, news, ideas. ..
information he needs to do business. Issue after issue you find
meaty stuff to keep yvour job and your business growing — in both
the advertising and editorial pages of . .. your businesspaper.

L $
o e

PHOTO ON LOCATION BY EHRENBERG

Where there’s business action, there’s a
businesspaper . . . wherethere'selectronics business, there's

electronics

A McGRAW-HILL PUBLICATION +« 330 WEST 42nd STREET, NEW YORK 36, N.Y,
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do you know
what’s expected
from
semi-conductor
materials?

There were more than a
dozen articles on semi-
conductor materials in
electronics in recent months.
Each was specially edited to
give you all key facts, ideas or
trends—and there’s more com-
ing! Accurate electronics’ re-
porting tells you what’s hap-
pening now ... what's ex-
pected in materials and com-
ponents. Don’t miss dozens of
articles on basic subjects ed-
ited to keep you informed, help
make your research, develop-
ment, sales and marketing
plans pay off. It pays to sub-
seribe to electronics (or re-
new). Fill in box on Reader
Service Card now. Easy to use.
Postage free.

FIND WHAT

YOU NEED IN
electronics

Airborne Tv Plans Take Form

$2.2-million educational tv contract covers
planes, television gear, airborne antennas

LATEST DEVELOPMENT in plans to
transmit educational tv from air-
planes is announcement of a $2.-
200,000 contract covering planes, tv
equipment and airborne antennas.

Funds will be used by Westing-
house which was awarded the order
by the Midwest Council on Air-
borne Television instruction, to
equip two DC-6 A/B aircraft to
transmit programming over a six-
state area encompassing thousands
of schools and colleges.

The Stratovision program, work-
ing on a $7! million budget, was
announced last October by MCAT.
Of these funds, $4! million are be-
ing provided by the Ford Founda-
tion. A spokesman for the Council
tells ELECTRONICS the remaining
funds will be solicited from indus-
try as goods and services, or direct
cash contributions.

Assisting in the project is the
Purdue Research Foundation and
Purdue University, where instruc-
tion courses are being planned.
Operation of Stratovision will be in
the uhf band on channels 72 and 76.
These frequencies have already
been allocated to the project by
Federal Communications Commis-
sion.

Slated to get underway on Jan.
20. 1961, programming will reach
most of Illinois, Indiana, Kentucky,
Ohio, Michigan and Wisconsin.
There will initially be a four-month
demonstration and shakedown pe-
riod during which three hours of
programming will be transmitted
four days a week. In September,
1961, with the start of the academic
year, telecasts will be made six
hours a day Monday through Fri-
day.

Plans call for the broadcast
planes to circle at 23,000 ft around
Montpelier, Ind. By multiplexing,
the Council expects to have each
transmitter broadcasting two pro-
grams at once.

Future modifications in the air-
borne equipment will allow the
planes to broadcast live or taped
fare from ground stations such as

those now operating at Purdue.

Three broadcast engineers will
go on each flight to operate broad-
cast equipment, monitoring gear,
tape recorders. Their jobs will be
to place the equipment on the air,
change tapes and monitor audio
and video output. Tape changes
will be made every half hour, the
duration of the classroom period.

Planes will carry a two or three
day supply of taped program fare
in case bad weather should cause
landings at airports other than
home base. According to meteoro-
ligical surveys of the region, lost
broadcast time due to bad weather
is expected to average less than two
days out of the school year.

The broadcast antenna, designed
by Douglas Aircraft, projects 24
feet below the fuselage of the air-
plane. For take-off and landing, the
antenna will be retracted along the
length of the plane’s underside.
Hydraulically operated, the antenna

~ will be kept vertical gyroscopically,

independent of aircraft motion or
banking up to 20 degrees.

Ampex tape recorders will be
used and CBS Laboratories will
provide test equipment as well as
multiplex gear for the narrow band
(3 Mc) transmissions.
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Tube aging bank at Boeing-Wichita
stabilizes mew tubes, locates weak
units prior to installation
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ELECTRON TUBE NEWS
...from SYLVANIA

SYLVANIA

GOLD BRAND
SUBMINIATURE
TUBES

add a high degree of reliability to your critical designs

... new fests prove it!

New manufacturing techniques bu//d reliability /nto Sylvania
Gold Brand Subminiature Tubes.

New survival rate criteria provide quantitative definition
of Subminiature Tube reliability, aid designer compute
reliability of end-equipment.

New— four Gold Brand Subminiature types — featuring
rugged-design heater for 26.5V applications —increase
versatility of line, widen designer’s choice.



SYLVANIA INCREASES SHOCK TEST LEVELS!
- 150g for Gold Brand Premium Subminiature Types
- 1000g for Gold Brand Guided Missile Subminiature Types

Sylvania has significantly improved the design and man-
ufacture of subminiature type tubes. Now, Gold Brand
Subminiature Tubes are capable of withstanding greatly
increased impact acceleration tests. For example, newly
designed micas provide tight 6-point contact with the
cathode. A reducing welding method produces an excep-
tionally sturdy, clean weld area. Special flared-lip enve-
lopes assure that mica points are not damaged in inser-
tion, maintain the tube structure rigidly within the bulb. EArend

k In addition to the increased shock of 1000g applied to
: Guided Missile Subminiature Tubes, the shock intensity
Photo shows the result of Sylvania advanced welding methods. has b h by elimi . h 1 1,7
Weld area is extremely rugged and free of weld splatter and pattern has been changed by eliminating the usual %2

oxidation. As a result, catastrophic failures under severe environ- synthetic rubber pad between the hammer and striking

r."..e__fml conu,'tm:ai_e_ minimized. plate of the high impact machine. Although shock tests T
([[WS—— - are increased, rigid control of end points has not been '
i rm 3 e '
nal cutouts relaxed. L
i o : : Too, low-frequency vibration tests assure low signal to )
{{I = N noise ratio. Vibration tests for “random” or “white”
I 25 noise are made over a frequency range of 100 to 5000
h‘ . : il M\ cps fu}d read up tf’ 10,000 cps to control harmor?i.cs.
Hexagonal cutowt in mica provides firm G-point contact o Addlthnal checks include tests for low voltage stability
cathode, offers increased resistance to shock. and fatigue.
SYLVANIA INCREASES LIFE TESTS TO 1000 HOURS!
]
NEW CONTROLS ADDED TO 100-HOUR TEST!
L]
Now, Sylvania Gold Brand Subminiature Tubes are tested for 1000 as well as 500 Cathode
hours. They must meet the same tight limits at 500 and 1000 hours for such end points
as: inoperatives, grid current, filament current, Gm, heater-to-cathode leakage, elec- T >
trical insulation, and cathode interface impedance. Quter Mica \\:\ /"': Isolation Mica
These end points are controlled during manufacture by such operations as: chemically i
etching the cathode sleeve to provide a good bonding surface for the cathode coating e | >5u§m:$|:n
which helps reduce interface impedance, provides improved electrical levels, especially A R \/
at reduced voltage conditions; use of isolation micas to increase insulation resistance; Outer Mica ',;5/ \.\\ |_~Isolation Mica
coating the inside of the cathode sleeve with a nonconductive material to minimize \ 7 g
heater-to-cathode leakage. s
Further controls are included in the 100-hour life test to assure early-hour stability. For Faden Aoy
example, new specifications are added for grid current, heater-to-cathode leakage and Isolation mica “shades” outer mica from
insulation resistance. The 100-hour life test is performed at room temperature—a sublimation, forms. laminated path and
24 § o greatly increases dc resistance of leak-
critical level for cathode sublimation and resultant leakage paths—and on concurrent age paths.
samples at various operating temperatures.
/ﬂ SYI_VANl A Sylvania has lowered the Acceptance Quality Level from 6.5% to 4% for
combined glass defects. Individual glass defects must now meet a 1.5% AQL.

) This is made possible by increased manufacturing controls to maintain strain-
/\ TlGHTENs GI_ Ass free glass envelopes. Strains that nray occur in manufacture are eliminated by
. annealing glass of Gold Brand Subminiature Tubes after envelopes are sealed.
AQL Ll M lTs ' “After-manufacture” annealing is made possible by a special process that keeps
2 the tube structure relatively cool during the annealing. Gold Brand Guided

Missile Subminiature types utilize high-resistivity glass. Tubes are capable of

withstanding operating temperatures of 250°C, electrolysis caused by heat is

/—\ 7_ virtually eliminated.

Ll




HEATER TEST

AT ELEVATED VOLTAGE
ASSURES FAST
WARM-UP TIME!

SYLVANIA ADDS INTENSE
RADIATION TESTS

SYLVANIA

“GLEAM PROJECT”
INCREASES
TUBE RELIABILITY

Sylvania Gold Brand Subminiature Tubes with 6-volt heaters are sample-tested
at a heater voltage of 10 volts and a peak heater-to-cathode voltage of 150
volts—cycled 10 seconds “on” and 4 minutes “off” for a total of 300 cycles. In
addition, all Gold Brand Subminiature types are tested at normal heater vol-
tages cycled 1 minute “on,” 4 minutes “off” for 2000 cycles. To more closely
correspond to equipment variations, heaters are designed to operate in a wider
voltage range. Ratings for heater voltage variations have been increased from
*+5% to £10%.

Gold Brand Subminiature Tubes are capable of withstanding radiation dose
rates (fast neutrons) of 10” NV and accumulated radiation of 10" NVT —
further proof of Gold Brand reliability under the most severe environmental
conditions.

Initiated 15 years ago, “Gleam” is contributing to Gold Brand Subminiature
Tube reliability by — welding in a reducing atmosphere to eliminate weld
splatter and oxidation * use of special flared-lip bulbs to allow easy insertion of
tube structure into bulb without damaging and flaking mica points ¢ ultrasonic
cleaning of critical parts * specially processed getter material which resists
flaking * air-conditioning in factories * lint-free clothing, enclosed cloakrooms
+ individual hooded worktables ¢ lint-free parts containers * microscopic exam-
ination of completed tubes for loose particles

~ SYLVANIA INITIATES

NEW SURVIVAL RATE CRITERIA
ON GOLD BRAND
SUBMINIATURE TUBES!

Sylvania rigorous acceptance criteria is based on the aver-
age number of cumulative failures for a five-lot mov-
ing average—instead of one—tested for 1000 hours. The
first five lots are tested and the cumulative number of
inoperatives and combined failures are plotted with their
respective bogey rates. Inoperatives and failures for the
sixth lot are added to the cumulative figure and the first
lot figures deleted. Sampling consists of 40 tubes per lot.
The result is a more stringent control over a wide range of
production as well as giving the customary lot by lot
results. Too, percent failure rate in 1000 tube hours can
be statistically predicted with a high degree of accuracy
and provide a quantitative measure of reliability.

Acceptance Numbers for all Sample Sizes

Single Lot 2 5
Five-Lot Maving Sum 5 14
Pre-Release at 500 Hours:
Five-Lot Moving Sum at ,
1000 Hours 4 12
cmmumm 1 2
Base Scale for Exemplary Curves Shown Relates to
~ Single Lot Acceptance AFR IR RFR
@ Single Lot for Inops.: n=40, c=2 20 65 13
® Single Lot for Total: n=40, c=5 66 140 22
Pre-Release Qualification
; @ Five-Lot Moving Sum for |
9 1mmwmnmmmrseouonm
AL n=zoo.c=nn1n==w,e=1 80 20 33
o mmmmusmmvmm
1mmummusoom;

. n=200, c=12 and n=40, c=2 24 50 72



Average Characteristics (Each
and Typical Operation

SYLVANIA ANNOUNCES 4 NEW
GOLD BRAND SUBMINIATURE TYPES
FOR 26.5 VOLT APPLICATIONS

These remarkable new Gold Brand Subminiature Tubes utilize a rugged-design heater that combines
very low heater power with excellent mechanical strength. A heavy mandrel coated with a high-
temperature insulator forms the base of the heater. A fine heater wire is wound over the coating and
the entire assembly recoated to form a sturdy, efficient, folded coil heater. Your Sylvania Sales Engi-
neer has complete technical data on all four types.

.

Each
Section) | Section)

7761

Class A

Video

Amplifier

Plate Voltage 100 26,5

Plate Supply Voltage _—
Cathode Resistor 0.15
Grid Resistor _
Plate Current 6.5
Transconductance 5400
Amplification Factor 35
Grid Voltage for —
1b—100uA
Grid Voltage for 1b=50Adc
Grid 22 Voltage
Signal Voltage (rms)
Zero Signal Plate Current
Max, Signal Plate Current
Zero Signal Grid #2 Current
Max. Signal Grid 22 Current
Voltage Output (Peak to Peak)
Load Resistance

Power

Output
Total Harmonic Distortion =
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GOLD BRAND PREMIUM SUBMINIATURE TYPES

Type
5903
5904*
5905*
5906
5907*

Type
6943
6944
6945
6946
6947
6948
6788

for 26.5-Voit Applications

Description
UHF Double Diode
UHF Medium-Mu Triode
UHF Sharp Cutoff Pentode
UHF Sharp Cutoff Pentode
UHF Remote Cutoff Pentode
UHF Pentode
Oual-Control
Medium-Mu Double Triode
Medium-Mu Double Triode
High Gm Video Pentode
Beam Power Pentode

*All elements 265 volts

GOLD BRAND PREMIUM
SUBMINIATURE GUIDED MISSILE TYPES

Description
Sharp Cutoff RF Pentode
Semi-Remote Cutoff RF Pentode
AF Beam Power Pentode
Medium-Mu Triode
Medium-Mu Double Triode
High-Mu Double Triode
Sharp-Cutoff AF Pentode

-
-
o
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°

-
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Sylvania-7760—
medium-mu double

triode—for service as
an RC coupled amplifier
mixer. All elements are

26.5 volts.

Sylvania-7759—
medium-mu double ;
triode—designed for use *‘_ \
as a UHF amplifier, RC

coupled audio amplifier,

fow frequency

oscillator, cascode
amplifier, mixer.

GOLD BRAND PREMIUM
SUBMINIATURE TYPES

Description

Dual Control Pentode
Video Pentode
Diode
Tetrode Thyratron
Cold Cathode Diode
UHF Diode
UHF Medium-Mu Triode
High-Mu Triode
UHF Sharp Cutoff Pentode
UHF Double Diode
UHF Semi-Remote

Cutoff Pentode
Beam Power Pentode
Medium-Mu Triode
Low-Mu Power Triode
Medium-Mu Double Triode
UHF Double Diode
Medium-Mu Double Triode
High-Mu Double Triode
UHF Sharp Cutaff Pentode
UHF Semi-Remote

Cutoff Pentode
Cold Cathode Diode
Double Diode
Medium-Mu Triode
Medium-Mu Double Triode

{Pulse Tube)
Medium-Mu Double Triode

(Pulse Tube)

X Sylvania-7762—beam
O - power pentode—
e o especially for Class A
5 audio amplifier, series

.. regulator, servo-
A\ amplifier applications.

\ Sylvania-7761—high-Gm
\N pentode—well-suited for
use as a video amplifier.

Heater Wire wound on Insulator
Coating and then is also coated

Folded Coil Heater/ &

Insulator
Coating Inner Mandrel

Oiagram shows enlarged view of
rugged new 26.5-Volt heater for
Gold Brand Subminiature Tubes.

Gain the benefits of Gold Brand Subminia-
ture Tubes in your military and industrial
designs. Call your nearest Sylvania Field
Office for the new specifications and deliv-
ery information. For data on individual
types, write Electronic Tubes Division,
Sylvania Electric Products Inc., Dept. H,
1100 Main St., Buffalo, N. Y.

See the Sylvania Exhibit at Wescon—Booth #2009-2011, 2058-2061, 2108-2111.

SYLVANIA
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Compact cryogenic

N2 A

cooling systems

for infrared,

Liquid nitrogen
(—320°F.)

New AiResearch system delivers nitrogen in liquid form

from storage system to cooling area

Now units requiring cryogenic cooling no longer need be
designed with allowances made for bulky expanders or adjacent
storage tanks.

The new AiResearch system transfers the coolant in liquid
Jform to a point of use 25 feet or more away. The liquefied gas
passes through an uninsulated, small, flexible tube which can
be bent over and around obstructions. Because the storage
system can be placed anywhere, space limitations are overcome
and vehicle installation problems are simplified.

THIE

The complete system includes the cryogenic liquid container,
pressure and flow controls, the liquid transfer tube and cooling
adapter. The system can be operated without external power.
It can be used with missile, aircraft, space or ground based
units and can be converted to a closed-cycle system with the
addition of a small gas liquefier.

AiResearch has pioneered many new developments in the
cryogenic field. It is presently engaged in work on systems
utilizing helium, hydrogen or neon as coolants, and cryogenic
systems for zero G operation.

» Please direct inquiries to Los Angeles Division.

CORPORATION

AiResearch Manufacturing Divisions

Los Angeles 45, California + Phoenix, Arizona

Systems and Components for: ATRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS

Avgust 12, 1960
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TRANSISTORIZED DC POWER FOR FAIL/SAFE OPERATION

TRYGON

64

Exclusive

~ AUTOMATIC

 PROTECTI
oo m . ,,L ®

Prevents damage to power supply load under any conditions. Unique
electronic circuitry monitors output voltage at all times and reduces
output voltage and current to nominal zero if output attempts to rise
above operating voltage. Of course turn-on and turn-off transients are

also eliminated.

OVERVOLTAGE

. DC OUTPUT PANEL REGULATION
MODEL HEIGHT
VOLTS AMPS (in inches) LOAD LINE
53625 0-36 025 | 3%
365 036 05 5%
$36-10 036 0-10 7
$36-15 036 0-15 7 0.01%  0.01%
$60-2.5 060 025 5%
$60-5 0-60 05 7
$60-10 060 0-10 10%
$72-15 0-72 015 14
$300-200 110-325 002 %
$300-400 110-325 004 3%
$300-800 110-325 003 i IR R | 002%
$300-1500 110-325 015 5%
45600 0-45 006 Bench
T20-1 0-20 01 Supply 0.05%  0.05%

OVERVOLTAGE PROTECTION: Voltage ex-
cursion above operating voltage in case
of internal fault condition is less than
5% or 1% volts for less than 5 milli-

seconds.

TURN-ON/OFF TRANSIENT ELIMINATION:
Transient less than 1% or Y2 volt for
less than 5 milliseconds.

All units available with remote programming

ELECTRONICS, INC.

111 Pleasant Ave. Roosevelt, L. 1L, N. Y.
FReeport 8-2800

CIRCLE 64 ON READER SERVICE CARD

RIPPLE
RMS

{max.)

1my

3 mv

.5 mv

MEETINGS AHEAD

Aug. 15-19: High-Speed Photog-
raphy, Stroboscopic Light Lab-
oratory, MIT, Cambridge, Mass.

Aug. 18-19: Electronic Circuit
Packaging Symp., Univ. of Colo.,
Boulder, Colo.

Aug. 22: Scientific Apparatus Mak-
ers Assoc., Market Managers,
SAMA, Statler Hilton, Los
Angeles.

Aug. 22-26: Thermonuclear Plasma
Physics Symposium, Oak Ridge,
U. S. Atomic Energy Comm.,
Gatlinburg, Tenn.

Aug. 23-26: Western Electronic
Show and Convention, WESCON,
Memorial Sports Arena, Los
Angeles.

Aug. 23-26: Association for Com-
puting Machinery, Nat. Conf.,
Marquette Univ., Milwaukee.

Aug. 23-Sept. 3: National Radio &

Tv Exhibition, Earl’s Court,
London.
Aug. 29-31: Metallurgy of Ele-

mental and Compound Semi-
conductors, AIME, Statler Hotel,
Boston.

Sept. 7-8: Value Engineering, EIA,
Disneyland  Hotel, Anaheim,
Calif.

Sept. 7-9: Automatic Control, Joint
Conf., ASME, IRE, AIEE, ISA,
MIT, Cambridge, Mass.

Sept. 8-9: Conference on Technical
Communications, Society of Tech-
nical Writers and Editors, Univ.
of Dayton, Dayton, O.

Sept. 9-10: Communications: To-
morrow’s Techniques—A Survey,
IRE, Roosevelt Hotel, Cedar
Rapids, Iowa.

Sept. 11-16: American Chemical
Society, Annual, Statler Hilton,
New York City.

Sept. 13-14: Bionies Symposium,
Applying Biological Principles to
Engr. Design, ARDC, Wright
Air Devel. Div., Dayton Biltmore
Hotel, Dayton, O.

Sept. 14-15: Industrial Electronie
Test Equipment Symposium,
Armour Research Foundation,
Chicago.

Oct. 10-12: National Electronics
Conf., Hotel Sherman, Chicago.

electronics
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mllﬁ-m'b%T RAVELING WAVE

OSCILLOSCOPE SETS NEW
PERFORMANCE STANDARDS

Unquestionably the most advanced traveling
wave oscilloscope available, EG & G’s new milli-
mike is the only scope capable of many types of
basic research. Its phenomenal performance gives
it both single transient and repetitive signal capa-
bility. Yet its simplicity and ease of operation
make it a highly versatile production-evaluation
instrument.

For precise photographic recording, EG&G’s
Model 850 integrated camera system is recom-
mended. For less accurate requirements, however,
any standard camera can be used to record pulse
displays through an illuminated reticle attach-
ment which completely eliminates parallax.
Single transient displays can be recorded directly
from the screen. .0015” spot size ensures maxi-
mum resolution. This, in combination with the
fact that signals as low as 5.5 mv will deflect the
beam a full trace width, gives you an idea of this
instrument’s extreme sensitivity.

A Pulse display on illuminated reticle photo-
graphed with ordinary camera.

4 Photograph of one milli-microsecond single
transient display.

For full details, write for Data Sheet 7070.

WESCON BOOTHS 519 & 520

Edgerton, Germeshausen & Grier, Inc.

162 BROOKLULINE AVENUE, BOSTON 15, MASSACHUSETTS

August 12, 1960 CIRCLE 65 ON READER SERVICE CARD 65



EXPANDING

+ 7% A TR i




, / ,‘ ’ f Herodotus, the historian,
) records (490 B.C.) the use
4 ' of burnished shields for

( i‘:‘ o e Nk f. T milittllryfsignal ing. This

b " % ' was the forerunner of

! o ¥ ¥ » the heliograph, invented

." " by Sir Henry C. Munce,
which came into wide use

centuries later.

(el BRld: &8 OF SPACE TECHNOLOGY IN

COMMUNICATIONS

Lockheed’s interest in developing the science of communications extends from the
depths of the oceans to deep space. Its Missiles and Space Division research programs
deal with the development and application of statistical communication and decision
theory in such areas as countermeasures; telemetry multiplexing and modulation;
scatter communications; multiple vehicle tracking; millimeter wave generation and
utilization; sonic signal detection and processing; avoidance of multipath degradation;
and interference avoidance.

Associated resecarch and development efforts are directed toward propagation
studies and advanced antenna design; low noise amplifiers; vehicle borne signal trans-
mission and reception, data storage and processing; solid state materials and devices.

The scope of such activities extends from advanced studies of naval communica-
tion problems on and under the oceans; the many applications to satellite vehicles;
on to the specialized communication problems of deep space explorations. Latter
needs are exemplified by high frequencies. low weight and power, high stability, low
effective bandwidth, extreme reliability and basic simplicity requirements.
Engineers and Scientists: Investigating the entire spectrum of communications is
typical of Lockheed Missiles and Space Division’s broad diversification. The Division
possesses complete capability in more than 40 areas of science and technology — from
concept to operation. Its programs provide a fascinating challenge to creative engi-
neers and scientists. They include: celestial mechanics; communications; computer
research and development; electromagnetic wave propagation and radiation; elec-
tronics; the flight sciences; human engineering; magnetohydrodynamics; man in space;
materials and processes; applied mathematics; oceanography; operations research and
analysis; ionic, nuclear and plasma propulsion and exotic fuels; sonics; space medicine;
space navigation; and space physics.

If you are experienced in work related to any of the above areas, you are invited
to inquire into the interesting programs being conducted and planned at Lockheed.
Write: Research and Development Staff, Dept. H-22, 962 W. El Camino Real,
Sunnyvale, California. U.S. citizenship or existing Department of Defense industrial
security clearance required.

Lockheed wmssiLes anp SPACE DIVISION

Systems Manager for the Navy POLARIS FBM;
the Air Force AGENA Satellite in the DISCOVERER,
MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER

SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ, SANTA MARIA, CALIFORNtA
CAPE CANAVERAL, FLORIDA ¢« HAWAIL




WESCON

seasoned microwave Booth 2224

designers and builders
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Model SGC-2, 4-8 KMC
Model SGL-2, 1-2 KMC Model SGX-2, 8-12 KMC
Model SGO0-2, common power supply Model SGS-2, 2-4 KMC Model SGK-2, 12-18 KMC

‘Swept Signal Generators offering
Constant Power Output over Entire Band |

'i/‘ S A common power and sweep supply can be used with any of .
= the new Melabs electronically tuned signal generators covering, -
respectively, L, S, C, X and K band frequencies.
All five units are compatible with Melabs’ radiometer and panoramic display unit.
Addition of a receiver box creates a swept receiver or panoramic analyzer.
TWT amplifiers with power outputs up to 1 watt can be supplied.

50 r “0 SPECIFICATIONS
“ ‘ﬁ HEE / Model SGS-2, S Band, with SG0-2 Power Supply
= W ? 30 Power output: Regulated, 10 mw =+ 1 db; unregulated, 10 mw at
° Ve H 2 KMC, rising to 300 mw at 4 KMC; manual
g < 2 adjustment range, 30 db.
10 I 20 |4 Internal modulation: For regulated power, pulse, 1-10 usec; square wave,
Regutoes | | Rep rate, 100-5000 cps.
° Frequency Time ——————— External modulation: Any type, unregulated only.
Power output Linear time/frequency Sweep: 0.3 to 30 cps; cw through 100% of band.
characteristic Price: Model SGS-2, $2,300.00; Model SGO-2, $900.00;
;Model SGL-2, $2,600.00; Model SGC-2, $2,400.00;
Specifications similar { Model SGX-2, $2,600.00; Model SGK-2, $4,500.00.

Data subject to change without notice. Prices f.o.b. factory.

Employment opportunities at Melabs are exceptional for
ambitious engineers and physicists; write in confidence.

(pronounced MEL-LABS) - Dept. M7, 3300 Hillview Ave.

Palo Alto, California - DAvenport 6-9500 =4
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WURLITZER

ap| RISPONSE cuRve. HOLD RiGioN
—~

AMPERE TURNS

O R st
PER CENT FREQUENCY DEVIATION

DR-5 RESONANT REED RELAY

A reliable miniaturized relay featuring anti-vibration design

and application flexibility

This new Wourlitzer Reed Relay incorporates shock and
vibration resistance, zero mechanical coupling to support
and closely controlled response and hold regions,

Twin reed configuration based on tuning fork concepts
makes the Wurlitzer Reed Relay highly resistant to false
operation from shock or vibration.

Sensitivity is less than 1.0 milliwate.

32 channels at 4% increments between 300 to 1000 cps.
Frequency variation is less than 14% from —GO°F to
+150°F.

’

)

‘Wurlitzer Resonant
Reed Reiay
Hermetically
Uncased ‘Sealed

August 12, 1960

Has application in:  Frequency Sensing and Measurement

* Selective Tone Communication and

Control Systems
* Frequency Generation
* Controlled Sequence Contacting
Applications

» Speed Control

* Ground Station Telemetering
Available in uncased, hermetically sealed, and plug-in
models for frequency range of 300 to 1000 cps. Other
frequencies available on special order.

Inquiries Invited

ELECTRONICS AND DEFENSE PRODUCTS DIVISION
THE WURLITZER COMPANY

North Tonawanda,
New York

Research

WURLIIZER &eineere
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If you're at all concerned with elec-
tronics, here is the biggest circuit

component story of the year. The

seven AMP lines listed below will all

be designed into tomorrow’s elec-

tronic products.

AMP-MAD* SHIFT REGISTER

The first commercial all magnetic reg-

(Maintainable Electronic Component I H E BI G .
Assembly) is a three-dimensional

ister/counter using only multiaperture
dynamic and static readout.

packaging concept that will change
your thinking. Components, or func-
tions are assembled and encapsu-

AMP-MECA

ferrite cores and wire. Available with
any serial/parallet input/output com-
bination and featuring non-destructive
lated, if necessary, in AMP-Cells then
plugged between programmed AMP
side rails.

AMPin-cert CONNECTORS

Series A, D, M and W meet or exceed
all applicable mil-specs. Pins and
sockets are crimp-type for uniform
reliability.

AMP DOUBLE THROW SWITCH

From 80 to 1500 pole for instrumen-
tation and related applications requir-
ing a compact, rugged programming
unit.

AMP PATCHCORD PROGRAMMING
SYSTEMS

in universal and shielded types, this
line offers more unusual features than
any other system made including pos.
itive wiping action and unbeatable
reliability.

AMP PINBOARDS

For matrix programming. No moving
parts, top reliability and low cost,
range of sizes.

AMP GENERAL LINE

One of the greatest continuing stories
in modern industry, the AMP solder-
less crimp technique each year pro-
duces a host of new items and new
applications.

* Trademark

VISIT US AT THE WESCON SHOW
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“PRODUCT STORY

BEING TOLD BY

INCORPORATED

Harrisburg, Pennsylvania

BOOTHS 2001-2003, AUGUST 23-26, 1960
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WHY CAMBLE?

is a NATURAL...

—

WITH €1 S)PRECISION FILM. POTS!

WIRE-WOUND...
THE HARD WAY

ile hair-like wire. Cutting any one
turn causes no-warning, catastro-
phic failure—for 2,000 turns, 2,000
chances for element failure!

Single bar contact wiper — one
microscopic dust particle can cause
an open — 1:1 odds on failure!

In one traverse wiper must make
switch-like contact to each turn for
continvity — for 2,000 turns, 2,000
chances for opens!

Precision film potentiometers are inherently four
million times more reliable than wire-wound types!
Werite for our Tech Note “Reliability Factors in

Precision Potentiometers’’ for the whole story.

 HERE'S WHY!

FILM POT...
THE EASY WAY

Current carried by broad band of
hard carbon film with an infinite
number of current paths — ZERO
probability’ of element failure!

Multiple fingered wiper — each
finger with different natural fre-
quency — odds on opens 1:16!

Wiper rides on continuous film,
glass smooth, self-lubricating car-
bon — ZERO probability of opens!

FIRST IN FILM POTS

- :
|

COMPUTER INSTRUMENTS CORPORATION

X

92 MADISON AVENUE, HEMPSTEAD, L.I., N.Y.

Hear The Film Pot Story at WESCON TECHNICAL SESSION
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NEWVWE

... NJE Again Advances the State of the Art!

MOUEL CHad 4

p— 5
o 3G O-same

... The N/ (.){j‘_r

Power Supply in a
3. Panel. .

This fully transistorized power supply delivers maximum power and performance in minimum panel
size at surprisingly low cost. It is NJE's ultimate answer to power supply requirements. Complete with
meters, it is fully capable of remote sensing and remote programming. It is the only unit that can be
used easily for series or parallel operation. No fans or blowers utilized.

Input Power Rh:l;;ﬁe Static Regulation Dimensions il

Weight Price
Volts Amps Volts Freq.** mv Load* Line* HxWxD

RMS Pounds

QR'E?_L_I_OS'ES__ | *0.01% or £1 my A *0.03% or i3_mv 31" x 19" x 165" 41 b485
0-18 0-6 |QR-18-6 |[105-125 55-65 1 ﬂOlﬁEl—mv +0.03% or 3 mv 3& 19: 16%" 41 48L
0-36 0-4 |QR-36-4 |105-125 55.65 1 *0.01% or =1 mv *0.03% or =3 mv | 315" x 19" x 165" 41 485
0-60 0-2.5/QR-60-2.5[105-125 :E—GS ; _1 o~ i@f‘% or 1 mv *+0.03% or '_';w 3%" x 19" x 1654 " 41 510
* Whichever is greater. 60 and 400 cycle from stock subject to prior sale.

*= Available for 400 cycle operation.

WRITE TODAY FOR COMPLETE TECHNICAL INFORMATION AND A COPY OF OUR NEW CATALOG.

B N ' CORPORATION
20 Boright Avenue - Kenilworth, New Jersey

BR. 2-6000 - TWX Cranford, NJ 51 . FAX.FFP
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SOLID-STATE
PORGELAIN
CAPACITORS

... chosen for reliability by
AUTONETIC S in

HOUND DOG’S

Verdan
Computer

7/itﬂﬂl"”ﬂ @

Vitramon® Capacitors adapt easily
to the printed circuit boards used in
VERDAN. Not«: how square configuration
and axial-radi il design of capacitors permits
flush mounting and easy insertion. Solid-state
construction -— fine silver electrodes molecularly
fused with dense porcelain dielectric — give Vitramon®
Capacitors ol tstanding stability, extremely low loss, and
high pulse rate.

Autonetics’ air-borne VERDAN is an extremely high speed computer with relatively
high capacity, great flexibility of application, and extensive input-output provisions.
Occupying less than 115 cubic f:et of space, VERDAN is designed with a general purpose
section and a digital differential section, both of which share a common magnetic disk
memory and have complete inte'communication. VERDAN was developed by Autonetics
for its air-to-ground “Hound Dog" guidance control and REINS nav-bomb systems.

* a division of North American Avialion, Inc, See us at WESCON, Booth No. 625

i VITRAMON

=% INCORPORATED
\.~"  BOX 544 - BRIDGEPORT 1, CONN.

]
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FOR PRECISION WELDING
OF TRANSISTORS AND COMPONENTS

RAYTHEON'’S
MODEL *"M”
WELDING HEAD

Newest
development
in precision
welding

of miniature
parts.

The “M” head—Raytheon’s completely
new precision welding device—assures
consistent welding performance even
when joining miniature parts. The
secret is the advanced design that
achieves relatively low welding currents
and electrode pressures.

The new head has extremely fast action
and a new low-impact anti-hammer
arrangement that extends electrode life
many times. It has an air chamber that
provides for a deflection of less than
.0001 inch under full pressure.

The “M” head—thoroughly tested in
transistor production—can be mounted
horizontally or vertically and is adapt-
able to dial feed or in-line feed for
automated production.

THE UNIQUE ADVANTAGES of
an “M” head installation will be ob-
vious to you after reading the latest
technical bulletins. Write for them
today at the address below.

RAYTHEON COMPANY

Commercial Apparatus & Systems Division
Department S4E

1415 Boston-Providence Turnpike
Norwood, Massachusetts

EATURES
o Can be used with any welder

o Horizontal or vertical operation

e Fits dry box without
modifications In Canada, contact Raytheon Canada, Ltd,

e Quick, easy servicing, P.O. Box 142, Waterloo, Ontario
electrode changing

® Adjustable linear bushing
and electrode alignment

e Long electrode life
o Minimum deflection

, ST S e T

See our new automated welding systems and ultrasonic joining unit at WESCON—Booth 210

Excellence
in Electronics

|
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In the complete
BUSS line...

you can quickly find the right fuse and
fuseholder to meet every demand !

Dual-element “slow-blowing”,
single-element ‘‘quick-acting” and
signal or visual indicating type fuses
. . . plus a companion line of fuse
clips, blocks and holders . . . are
available from one source — BUSS.
You'll save time and trouble by
turning first to BUSS when you
need fuses and fuseholders.

To safeguard against ‘kicks’ or
complaints, every BUSS fuse is
tested in a sensitive electronic de-

vice. Any fuse not correctly cali-
brated, properly constructed and
right in all physical dimensions is
automatically rejected to assure de-
pendable protection under all ser-
vice conditions.

Save engineering time on special
problems in electrical protection.
At your request, the BUSS fuse
engineers are at your service to help
you determine the fuse or fuse
mounting best suited to your needs.

ine of fuses for

In many cases it is possible to find,
in the complete BUSS line, a fuse
and fuse mounting already available
in local wholesalers’ stocks, so that
your device can be easily serviced.

For more information on BUSS
and FUSETRON small dimension
fuses and fuseholders . . . Write for
bulletin SFB. o0

BUSSMANN MFG. DIVISION,
McGraw-Edison Co.
University at Jefferson, St. Louis 7, Mo,

TRUSTWORTMY NA.
ELECTRICAL PROY

ectrical, automotiv
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For close capacity tolerance
and capacitance stability

Polystyrene Capacitors

are wound with

Gudeman capacitors are made in a
wide range of capacitance values,
voltages, and cases, Natvar Styroflex
film is used in all Gudeman poly-

styrene capacitors,

Natvar Products

Gudeman plustic dielectric
capacitors are processed in a special area
where temperature and humidily are closely controlled. Dust
and other contaminants are filtered out, and as an extra precaution,
operators wear nylon caps, smocks, and gloves. Operators like
Styroflex because it winds eaﬁilyA Quality control inspectors like it
because the capacitors test out “on the nose™* with a minimum of rejects,

rlvhe Gudeman Company. Chicago, one of the principal capacitor

manufacturers, uses Natvar Styroflex film in their new series X-727
and X-728 capacitors. These polystyrene capacitors are used in such
exacting applications as: critical timing circuits requiring capacitance
stability, and low dielectric absorption; tuned circuits: laboratory
standards; analog and digital computing circuits: circuits requiring

® Varnished cambric—sheet and tape
= V°;":"“d canvas and duck—sheet storage capacitors with long time constant; and radiation counters.
and tape
° ished silk and ial - 2 T . . .
:Ihaer:o‘sa:d o:pe R Natvar Styroflex film is used as the dielectric because it has all of the
® Varnished papers—rope and kraft— outstanding properties of polystyrene plus toughness, uniformity, and
sheet and tape el P . A N .
® Varnished, silicone varnished and compl.ete ﬂexnblllty due to bi-axial orientation during the manu
silicone rubber coated Fiberglas*— facturmg process,
sheet and tape
. :m c:u :c;mbinaﬁons, Aboglas® Natvar Styroflex is available in standard thicknesses from .00033" to
® Teraglas " . ” . " . . . .
® Isoglas® sheet and tape 006" in rolls from 15" to approximately 10” in width, or in special
® Isolastane® sheet, tape, tubing and put ups to meet manufacturing requirements.

sleeving

Vinyl coated and silicone rubber
coated Fiberglas tubing and sleeving
Extruded viny! tubing and tape
Styroflex” flexible polystyrene tape
Extruded identification markers

Trademark applied far

We will be very happy to supply information

on any of our products on request.

August 12, 1960

NATVAR corronarion

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION
TELEPHONE CABLE ADDRESS
FULTON 8-8800 NATVAR: RAHWAY, N, J,

RANDOLPH AVENUE o WOODBRIDGE, NEW JERSEY

CIRCLE 77 ON READER SERVICE CARD

77



POWER CONVERSION

TO MEET YOUR PRECISE NEEDS

N

Converting power to your specific requirements is the specialty of the Precision Power Division of American
Electronics. Through its years of experience devoted exclusively to solving power conversion problems,
have come many new rotary and solid state power conversion developments. Thousands of these de-
pendable AEl products today serve the aircraft, missile, electronics and industrial fields. For all of your
precision power needs,depend on one reliable source —American Electronics' Precision Power Division.
Please call on our field representative and engineering staff to discuss your specific power requirements.

Brushless Inductor Type Motor-
Alternator Sets « 300 watts to 30
KVA, 100 cycles to 10,000 cycles,

fixed or variable, single or 3 phase.

Revolving Field Motor-Alternator
Sets ¢« 3 KVA 10 125 KVA,

50 cycles to 10,000 cycles fixed or
variable, single or 3 phase.

78 CIRCLE 78 ON READER SERVICE CARD

Filament Line Voltage Regulators,
Magnetic Servo Amplifiers, Magnetic
Amplifiers, Line Voltage Regulators.

Amstat Solid State Devices
Inverters, Converters, Regulator and
Filter Packs and Frequency Changers.

Q AMERICAN ELECTRONICS, INC.

PRECISION POWER DIVISION
9705 KLINGERMAN STREET, EL MONTE, CALIFORNIA, CUMBERLAND 37721
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THERE IS NO ROOM FOR SMALL MINDS where men fathom the laws and create the ve-
hicles of space. Nor is there any limit to what these minds can accomplish in a total celestial climate
like Martin-Denver. If you seek the stimulation of projects, associates, tools, accomplishments
far beyond the ordinary, write: N. M. Pagan, Director of Technical and Scientific Staffing, Martin-
Denver, P.O. Box 179Z, Denver, Colorado.

R R B T S e
MNE LA AR W §F Ny
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The Name That Counts
in the West . . .

Veeder-Root
Western

e YEEDER-ROOT. INC i

SERIES 1527

There’s now a new meaning to *“The Name That
Counts’’ on the West Coast. Veeder-Root has ex-
panded its operations to include engineering, manu-
facturing, and service facilities from a new plant at
Glendale, California.

SERIES 1591

Veeder-Root/Western represents your best single
source for the latest in counting technology and count-
ing devices for all functional designs and applications.
Coupled with other Vecder-Root facilities, and the
Research and Development headquarters at Hartford,
a complete selection, as well as modification of all
types of mechanical and electromechanical counters,
will now be available to West Coast industry.

SERIES 1806

See us at Wescon — Booth 956

The staff of Veeder-Root/Western will be on hand
to show you the complete line of Veeder-Root Count-
ers. And whatever your Counting and Countrol re-
quirements, wherever you are, make sure you contact
... The Name That Counts!

Veeder-Root@

HARTFORD 2, CONNECTICUT
3730 PARK PLACE, MONTROSE, CALIFORNIA

New York » Chicago * Los Angeles (Montrose) » San Francisco * Seattle » St. Louis
Greenville, S. C. » Altoona, Pa. * Montreal Offices and Agents in other principal cities

SERIES 1804

v10.38
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Extruded and machined parts . . . ‘ Pressed AlSiMag ceramics . . . . : )’
8 different AlSiMag compesitions 9 different compositions ) N

L —— R LIRS =

_.“ : 7
!

= (SPRRALSIMAG

the widest variety

of technical ceramics

.  0dd contours can be handled in
from any single source specialized molding processes

Specialized engineering talent in depth
The quantity you need . . . deliveries
and quality as agreed ® Special speedy
service on prototypes ¢ Specialized
equipment for smaller quantity produc-
tion * Unequaled facilities for volume
production when you really need volume.

Various methods of molding r AlSiMag metal-ceramic
ermit use of the best one ¥ assemblies
REMAL eEle 8 from one source. .. _ tssenti

i " These are typical samples picked up in R
our Inspection Department over a week
end. They illustrate the great variety
of technical ceramics constantly flowing
through our ultra-modern plants.

Parts are shown approximately V2 size.

Property Chart Sent on Request.

High temperature
hermetic seals

——

Precision thin and
sub-miniature ceramics

to +0.0001"

rswsisor o 0y SAINIIEEIRICAIN LAWA [ciamanococas, rENN.<

Minnesota Mining and

Manufaciuring Company c o R P o R A T . o N 58TH YEAR OF CERAMIC LEADERSHIP

For service, contact American Lava representatives in Offices of Minnesota Mining & Manufacturing Co. in these cities (see your local

telephone directory): Boston: Newton Center, Mass. ® Chicago: Bedford Park, 1ll. ® Cleveland, O. ® Dallas, Texas ® Llos Angeles, Cal.

New York: Ridgefield, N. J. * Philadelphia, Pa. ® St. Louis, Mo. ® St. Paul, Minn. ® So. San Ffrancisco, Cal. ® Seattle, Wash.
All other export: Minnesota Mining & Manufacturing Co., International Division, 99 Park Ave.,, New York, N. Y. -



Accurate () Measurements

1 KC to 260 MC

PRODUCTS OF 25 YEARS
SPECIALIZED EXPERIENCE
IN Q METER DESIGN!

Model 260-A Q Meter
Model 190-A Q Meter

These BRC instruments

\ incorporate many exclusive
design features resulting

\ in improved accuracy

\ and reliability —

® Low Q scales permit direct measurement

BRC Q Meters are down to a Q of 5 (190-A) or 10 (260-A)
versatile, general- e Extremely wide direct reading Q range:

purpose instruments 5-1200 (190-A), 10-625 (260-A)
with a broad field e A () Scales permit accurate measurement

of application in the of capacitors, dielectrics, and resistors
laboratory and on the e Mirror meter scales eliminate parallax

production line. They
are designed to measure

e Electronically regulated power supplies provide maximum stability

coils, capacitors, e Extremely low injectinn impedance provides maximum Q accuracy
resistors, transformers,
dielectrics, networks and
filters through either

series or parallel con- Specitications
nection to a calibrated 1 TYPE 190.A TYPE 260
resonant tank circuit. Freq. Range: 20 Mc. to 260 Mc. 50 Kc.® to 50 Mc.
To Users of Earlier Q $atan: o/ T

otal Range: to (]
Models of BRC Q Meters! Low Range: %)0 ‘°1%,8° })0 '°5%0
While older models of the 4 Q Range: i to —

X T g +7%* 20 Mc. to 100 Mc. +5%* 50 Kc. to Mec.
world-famous BRC Q Meters QBRI +15% % 100 Me. to 260 Mc. F10%" 30 Mc. to 50 Mc.
are still performing satis- “*for circuit Q of 400 read “for circuit Q of 250 read
factorily after many years directly on indicating meter. directly on indicating meter.
of continuous service, users Capacitor Range: 7.5 to 100uuf 30 to 460uut

£ .
. Capacitor
of these instruments are Accuracy: +0.2uuf, 7.5-20uuf +1% or 1uuf, whichever is
invited to investigate the +0.3ppf, 20-50unf greater.

+0.5uuf, 50-100uuf
Price: $875.00 F.0.B. Boonton, N. J.  $850.00 F.0.B. Boonton, N. J.
*1 Kc. to 50 Kc. with external oscillator.

greatly improved accuracy
and convenience of the Types
190-A and 260-A.

SEE OUR EXHIBIT AT THE Boonton Radio Corporation
WESCON SHOW—BOOTHS 751-752 BOONTON, NEW JERSEY
= Precision Electronic Instruments since 1934

82 CIRCLE 82 ON READER SERVICE CARD electronics




“Then,” as it refers to the electronics industry, means . . .
“just a very few years ago.” The radically swift advances
made in those few years have changed the whole concept
of component design and performance.
Capacitor users will find the new capacitors which modern
circuitry demands at Pyramid Electric Company, where
AT WESCON—BOOTH 728 miniaturization with highest reliability are among our
proven engineering and production accomplishments. A
few of the modern capacitor products are shown here.

type TAK-H . . . wet electrolyte tantalum capacitors
with built-in rugged construction, seep and vibration
proof, and made to meet specifications MiL-C-3965.

Write for bulletin ET-8

FRURECE
=% MYLAR 97 \

type TAD...solidtantalum highreliability capacitors.
They are available in a wide range of sizes and values,
are hermetically sealed, and have a long shelf and
operating life.
~80°C to +85°C
+125°C (with derating)
Write for bulletin ET-7

[’ PrRamiD W
MLE- 10 -850 - -
[— —4 10 M _ S
AN

L S0V

temperature range:

¥

type MLE . . . true miniature electrolytic capacitors.
They are metal clad of all-welded construction, made
to last ten years or longer.

temperature range: —40°C to +85°C

type 107...Mylar*dielectric capacitors—-thesmallest

film capacitors made. Non-hydroscopic polyester die-

lectricand wrapper with thermosetting resin end seals.
temperature range: —55°C to 4-125°C

Write for bulletin EL-6

*Mylar—reg. duPont TM
For full details write or call: Sales Department $-100

ELECTRIC orance STREET, DARLINGTON, SOUTH CAROLINA - In
Canada: Wm. Cohen, Ltd., anguay Street, Montreal « Export:
COMPANY orhan' Exporting Company, 485 Broadway. New York 13. N Y-

Avgust 12, 1960

Write for bulletin MY-2
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SAVE SPACE, WEIGHT AND MAINTENANCE

with Versatile Compact MIL Spec Modules

¢ For your electronic/electromechanical packaging problems,
consult Oster specialists. Compact, transistorized, MiL spec,
hermetically sealed, plug-in modules are available for numer-

ous applications.
Typical building block basic units are illustrated. Tempera-
ture range is —55°C to +105°C. Basic units can be modified

GENERAL ENVIRONMENTAL CONDITIONS

A. Temperature— —55°C to +75°C A.
B. Altitude— —1000 Feet to 480,000 feet
C. Humidity— Section 4.4.3 of MIL-E-5272 B.
D. Vibration— 0.30 inch double excursion from 3 to
18 cycles per second and + 2 g. C.
acceleration from 18 to 500 cycles. D.

(Without vibration isolators)

Repeated shocks of 30 g. with durations
of 11 milliseconds

Section 4.6.1 of MiL-E-5272
Section 4.8.1 of MIL-E-5272
Section 4.11.1 of MIL-E-5272

E. Crash Safety—

F. Salt Atmosphere—
. Fungus Growth—
H. Sand and Dust—

®

TYPE 9805-20—

SYNCHRONIZER

Same as 9805-19 except Control
® Transformer Speed is 10 degrees/
second—Min,

TYPE 9616-06—DEMODULATOR

AMPLIFIER AMPLIFIER

Input Impedance—
Greater than 25,000 ohms
Output Impedance—
2830 ohms (Dual)
Voltage Gain—
Greater than 115
Supply Voltage—
. 28.0 D.C.
Demodulator Amplifier

Voltage Gain—

Load—

9805-20

TYPE 9616-09—SERVO ACTUATOR

AMPLIFIER AMPLIFIER

Input Impedance—
Greater than 50,000 ohms
Output Impedance—
400 ohms
Volitage Gain—
Greater than 900
Supply Voltages—
100.0 volts D.C.
28.0 volts D.C.

Servo Actuator Amplifier

MANUFACTURING CO.

Specialists in Instrumentation and Display

Avionic Division
Racine, Wisconsin

TYPE 9805-19—SYNCHRONIZER

TYPE 9616-07—SYNCHRONIZER

Input Impedance—
Greater than 50,000 ohms

Greater than 250

Control Phase of Motor
Generator of 9805-19 or

nchronizer Amplifier
TYPE 9616-15—RELAY

Input Impedance—
Greater than 15,000 ohms

Relay Closing Voltage—
150-175 Millivolts, 400
cycles

Relay Opening Voltage—
125-150 Millivolts, 400
cycles

-~ Relay Contacts—

4 Pole, Double Throw—

Dry Circuit

Relay Amplifier Supply Voltage—

28.0V. D.C.

easily or completely redesigned to your specific requirement.
Oster engineers are specialists in creating densely packaged
black boxes. These boxes can help you design more compact-
ness and less weight into your systems. Phone or write your
nearest John Oster office today. ’

GENERAL PERFORMANCE SPECIFICATIONS

Gain Variation— Less than 10% due to any given parameter

extreme variation.

Better than 10% through the range of 3% to
80% of full output.

Less than 5% of maximum output.
Less than 8 degrees.

Linearity—

Noise—
Phase Shift—

Generator Output—
0.3 volts/1000 R.N.M. Min,

Motor Control Phase—
40/20 volts, 1.7 watts, 400
cycles Control Transformer Speed-
Motor Reference Phase— 100 degrees/second-Min.

> 57.5 volts, 2.2 watts, 400 Control Transformer—
cycles John Oster Mfg. Co.4053-19

Generator Excitation— Motor Generator—

57.5 volts, 3.0 watts, 400 John Oster Mfg, Co.6232-17
cycles

Synchronizet

TYPE 9616-16—4-CHANNEL
ISOLATION AMPLIFIER
Input Impedance—

1200 ohms per channel

Voltage Gain—
.98 + .01 per channel

Load Impedance—
- 1200 ohms per channel

:»“ Supply Voltage—
48VDC

4 .Channel Isolation Amplifier

TYPE 9616-06—SUMMING
AMPLIFIER (DUAL)

Summing Inputs—
10 (per channel)
Gain—
Nominal 1.0; variable from
0.1 to 10.0
Input Impedance—
Dependent on Summing
Channel. (50,000 ohms—
p==@f= 500,000 ohms)
) Load Impedance—
Greater than 10,000 ohms
Supply Voltage—
28 V. D.C.

Summing
Amplifier

OTHER PRODUCTS INCLUDE:

Servos
Synchros
Resolvers
Motor Tachs

Computers

Indicators

Servo Mechanisms
DC Motors Servo Torque Units

EASTERN OFFICE WESTERN OFFICE
310 Northern Bivd.

Great Neck, Long island, New York
Phone: HUnter 7-9030

TWX Great Neck N.Y. 2980

Culver City, California

TWX S. Mon. 7671
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5333 South Sepulveda Bivd.

Phone: EXmont 1-5742 « UPton 0-1194

Engineers For Advanced Projects: Interest- ’
ing varied work on designing transistor cir-
cuits and servo mechanisms, l
Contact Mr. Dallas Nielsen, Personnel Mana-
ger, in confidence. i

electronics




FAST

SWITCHING
plus :
HIGH CONDUCTANCE -
in >
SILICON JUNCTION e ——
DIODES New circuit possibilities for low impedance, high current applications

are opened up by Clevite’s switching diodes. Type CSD-2512, for ex-
ample, switches from 30 ma to —35v. in 0.5 microseconds in a modified
IBM Y circuit and has a forward conductance of 100 ma min@ 1 volt.

Combining high reverse voltage, high forward conducta nee, fast switching
and high temperature operation, these diodes approach the ideal mulli-
purpose device sought by designers.

GENERAL PURPOSE TYPES

Optimum rectification efficiency rather than rate of switching has
been built into these silicon diodes. They feature very high forward con-
ductance and low reverse current. These diodes find their principal use
in various instrumentation applications where the acecuracy or repro-
duceability of performance of the circuit requires a diode of negligible
reverse current. In this line ol general purpose types Clevite has avail-
able, in addition to the JAN types listed below, commercial diodes of
the 1N482 series.

MILITARY TYPES

JAN SIGNAL CORPS
IN457 = MIL-E-1/1026 IN662= MIL-E-1/1139
1M458= MIL-E-1/1027 IN663 = MIL-E-1/1140

1IN658= MIL-E-1/1160
IN643= MIL-E-1/1171

All these diodes are available for immediate delivery. Write now for
Bulletins B217A-1, B217A-2 and B217-4.

IN459 =~ MIL-E-1/1028

Reliability In Volume . . .

'
‘owes CLEVITE TRANSISTOR | e

( CLEVITE '
R 254 Crescent Street  Waltham 54, Mass. Tel: TWinbrook 4-9330
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SILICONE NEWS from Dow Corning

Build In Reliability

Seal Out Moisture and
Humidity with Silastic RTV

Reliability of equipment starts with materials. Dow Corning Silicones
have physical and electrical properties that mean extra reliability for elec-
tronic components, assemblies, systems.

For example: Silastic® RTV, the room temperature vulcanizing Dow
Corning silicone rubber, is highly resistant to ozone, corona, weathering
and oxidation. Heat-stable, Silastic RTV remains operable from —60 to
250 C; has good dielectric and physical properties.

Major uses for Silastic RTV include potting, filling, and encapsulation of
electronic components and assemblies. Since it is a liquid, Silastic RTV
pours easily to form a void free, rubbery mass around components. Avail-
able in several grades, Silastic RTV has set-up times ranging from several
minutes to hours. Encapsulated parts can be handled in 24 hours, filled
parts in even less time.

As a seal against humidity and salt water
spray, Silastic RTV is used by Automatic
Power, Inc., Houston, Texas to embed all
tube sockets, connections, electronic com-
ponents and wiring in the chassis of the
control panel for their Dies-L-Air Auto-
matic Warning Signal. This interchange-
able control panel monitors operation of
the entire warning signal system — includ-
ing a diesel engine driving an integral air
compressor, an air system, the control cir-
cuitry and air blast horns. Used to alert
sea traffic to the presence of off-shore drill-
ing equipment, reliability requirements for
Dies-L-Air are continuous — and most crit-
ical during storms when the unit is being
whipped by corrosive salt water spray and
lashed by wind-driven rain. By sealing the
control chassis with Silastic RTV, Auto-
matic Power, Inc., has assured the relia-
bilty of electronic components.

CIRCLE 289 ON READER SERVICE CARD

For “Silicones for the
Electronic Engineer”,
Write Dept. 3508

Dow Corning

electronics




...Specity Silicones

Laminates Give Extra Strength

Silicone-glass laminates, made with Dow Corning resins,
have dielectric properties at high temperatures that are
superior to those of other laminate materials. They resist

ozone, arcing, corona, fungus — even the combination of
high humidity and high voltage. Mechanical strength is
good — permitting thin, rigid coil bobbin walls; more

winding space and better resistance to winding pressure.
These are the reasons why Foster Transformer Company,
Cincinnati, Ohio, specifies coil bobbins of silicone-glass
laminates for transformers they manufacture for airborne
guidance control systems. The one-piece coil bobbins, like
those shown, are used in continuous operation at 250 C
. . . tested for 1000 hours at 400 C.

CIRCLE 290 ON READER SERVICE CARD

Improve Transistor, Diode Performance

Used in mounting diodes to heat-sink or to chassis, Dow
Corning Compound forms an excellent heat-sink seal . . .
is easy to apply and never dries out. Its good thermal
conductivity improves the heat transfer between diode-
and-washer, washer-and-chassis.

1Dow Corning silicone compounds don’t melt, lose their
grease-like consistency or dielectric properties from —70
to 200C. Dow Corning silicone compounds have been
found ideal for potting transistors. They cushion junctions
against shock and vibration . . . improve heat dissipation
because of their good thermal conductivity. Transistor
junctions are not contaminated by Dow Corning’s tran-
sistor potting compound . . . rejects from metal splatter
are reduced when welding on transistor caps.

CIRCLE 291 ON READER SERVICE CARD

New Gel for “See Through” Protection

Poured as a liquid, transparent Dow Corning Dielectric
Gel fills all voids, then sets up to form a heat-stable gel.
Dielectric strength is excellent; stress on components
almost nil. Potted components and circuitry remain clearly
visible . . . can be checked by eye. Probes can be inserted
for instrument checks . . . the gel re-seals itself when probes
are removed. Individual components can be replaced.
Dielectric Gel enabled CBS Laboratories to meet stringent
reliability requirements on its Photoscan power supplies.
Despite high temperatures, high voltages, and high vibra-
tion levels in this remarkably small unit, Dielectric Gel
prevents arcing. Components are spaced less than 14”
apart, yet output voltages run from 1,000 to 25,000 volts!

CIRCLE 292 ON READER SERVICE CARD

Visit Our Booth 215-216 At Wescon Show

CORPORATION MIDLAND, MICHIGAN

branches: arianra 808TonN CMICAGO CLEVELAND OALLAS LOSB ANGELES NEW YORK WASNINGTON,O. G,
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DIELECTRIC
CONSTANT

300°F.

TEMPERATURE

Good electrical properties at H.D.T’s' above 500°F.
now possible in epoxy resin potting systems

Turn an appraising eye on the chart above. These data
were assembled in tests of epoxy resin systems which
had been cured with Du Pont’s pyromellitic dianhydride
(PMDA).

Note the unusual stability of electrical properties at
elevated temperatures.

Had we the space, we could also display equally ex-
citing graphs showing excellent thermal resistance.

PMDA is now available in commercial quantities, to
help you add these exceptional thermal characteristics
to your epoxy resin potting, encapsulating, and lami-
nating systems.

Other advantages

There’s more. PMDA provides several advantages in
addition to high heat resistance.
You get all the usual benefits of an anhydride curing

agent, including low toxicity and good chemical stability.

If you wish, you can get long pot life—up to 2 days
at room temperature or 6 hours at 165° F. On the other
hand, if you want a quick cure—say, 15 minutes at 355°
F.—you can get it by simply changing the formulation.

Now available

You can turn these test results into product improve-
ments now, because PMDA is being delivered in quan-
tity from Du Pont’s new multimillion-pound plant.
Recent price reduction to only $1 per pound also makes
this a practical means of improving your epoxy resin
systems.

For more details or for samples of PMDA, write to
Du Pont, Explosives Department, 6539 Nemours Bldg.,

Wilmington 98, Delaware.
*(H.D.T.—Heat Distortion Temperature)

- PMDA (PYROMELLITIC DIANHYDRIDE)

REG.U. 5, PAT.OFF.

BETTER THINGS FOR BETTER LIVING...7HROUGH CHEMISTRY
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The Otfner Type EAII Transistor Dynograph

provides

greatest —
i s

versatility s nsnn

HH 20202 ))!l

1
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YT - ?

RP TWO CHANNEL

Compact, economical, con-
venient where only one or
iwo channels are desired.

BMM/B CONSOLE

Features horizontal paper
travel. Availableas Type Ror RC.

R SIXTEEN CHANNEL
Assemblies with 16 channels.
24 inch paper permits up to 24
channels on one inch centers.

RC DESK-TYPE CONSOLE
Medium gain assembly for
computer write-out, telemeter-
ing, applications with input
signal above 10 millivolts.

VERSATILITY of assemblies—select the mounting best suited for your use,

VERSATILITY of application—one set of amplifiers covers all uses, micro-
volt to volts dc or ac, strain gages, reluctance gages, etc.

VERSATILITY of writing media—use ink, heat, electric interchangeably
on one assembly—select the one most suited for the application.

Write on your company letterhead

for Bulletin 891, a 20 page, 2 color The Offner Type R Dynograph Assembly is unmatched for sensitivity,
brochure giving you complete spec- accuracy, versatility—we invite you to compare it with any other
ifications, application data, etc. high speed direct writing oscillograph.

OFFNER ELECTRONICS INC.
3906 River Road, Schiller Park, lllincis (Suburb of Chicago)




Announcing a new series of
size 8 servo components designed for

today’s high performance systems

(HIGH TORQUE)

EAD’s new line of Size 8 servo
components are designed to meet
the extreme environmental condi-
tions and the reliability required
by today’s advanced control sys-
tems. From a family of six basic
units, the design engineer has the
selection of servo motors, inertially
damped servo motors or servo
motors with tachometer generators
for “hi-T" or “lo-J”’ system needs.

As with all EAD components, these
motors can be modified, if neces-
sary, and can be supplied with
a wide variety of integral gear
reductions.

TYPICAL CHARACTERISTICS

e 26 volts per phase, 400 cycles
o Stall power per phase (watts):

hi-T 3.0
lo-4 2.8
o Max. power output (watts):
hi-T .40
lo-J .28

e Size 8 diameter: .750"

o Meets MIL-E-5272, MIL-E-5400.

o Ambient temperature: —55°C to
+4125°C.

Construction features: precision
ball bearings, housing and hard-
ened shaft all of stainless steel.

hi7l’

Embraces high torque/
watt ratio and adequate
acceleration characteris-
tics. Stall Torque, .35
0z-in.; Rotor inertia, .66
gm.-cm?; Acceleration,
37,000 rad./sec.2; No load
speed, 6500 rpm; Damp-
ing coefficient, 36 dyne-
cm-sec/rad.; 3.0 watts/
phase @ stall.

hi7l"

Stall Torque, .35 oz.in.;
Rotor inertia, .72 gm.-
cm?; Acceleration, 34,400
rad./sec.2; No load speed,
6200 rpm; Damping
coefficient, 38 dyne-cm-
sec/rad.; 3.0 watts/phase
@ stall; Gen. output,
.250 v/1000 rpm; Phase
shift, +-10°; Null voltage,
10 mv.; Gen. input, 1.7
watts.

hi7

Stall torque, .35 oz-in.;
Rotor inertia, 1.0 gm.-
cm.2; Acceleration, 24,-
700 rad./sec.?; No load
speed, 6000 rpm; Damp-
ing coefficient, 39 dyne-
cm-sec/rad.; 3.0 watts/
phase @ stall; Flywheel
damping, 60 dyne-cm-
sec/rad.; Corner freq.,
98, 2.8 and 18.5 cps.

(LOW INERTIA)

lo-<J

For low time constant
and fast response to
input signals in systems
requiring max. torque/
inertia. Rotor inertia, .17
gm..cm2; Acceleration,
104,000 rad./sec.2; No
load speed, 6500 rpm;
Damping coefficient, 26
dyne-cm-sec/rad. Stall
torque, .25 oz-in.

SERVO MOTORS with TACHOMETER GENERATORS

lo-oJ

Rotor inertia, .23 gm.-
cm?; Acceleration, 77,
000 rad./sec.2; No load
speed, 6200 rpm; Damp-
ing coefficient, 27 dyne-
cm-sec/rad.; Gen. output,
.250 v/1000 rpm; Phase
shift, +10°; Null voltage,
10 mv.; Gen. input, 1.7
watts. Stall torque, .25
0z-in.

SERVO MOTORS with INERTIAL DAMPERS

lo-oJ

Rotor inertia, .54 gm-
em?; Acceleration, 32,-
700 rad./sec.?; No load
speed, 6000 rpm; Damp-
ing coefficient, 28 dyne-
cm-sec/rad.; Flywheel
damping, 60 dyne-cm-
sec/rad.; Corner freq.,
77, 2.8 and 16.4 c¢ps.
Stall torque, .25 oz-in.

SERVO MOTORS

SEND FOR COMPLETE

EASTERN AIR DEVICES, inc.

SUBSIDIARY OF NORBUTE CORPORATION
. 397 CENTRAL AVENUE. DOVER. NEW HAMPSHIRE
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NEW
DIFFUSED

. SILICON DIODES

featured in

more efficient

economical
switching block

New CBS high back-resistance diffused silicon
diodes for positive switching now join CBS high-
conductance and fast-recovery types. Efficient
and flexible switching is made possible (see cir-
cuit). CBS diffusion techniques offer three major
advantages over the alloying method: Close proc-
ess control of all parameters, great uniformity,
and high reverse voltage through the graded
junction.

The new CBS 1N456, 1N457, 1N458, 1N459
are particularly designed for efiicient computer
operation in missiles, rockets, airborne and in-
dustrial equipment. Typical applications. in-
clude: switching, pulse, flip-flop, modulator,
demodulator, discriminator, clamping, gating,
and detector circuits. Write for data sheet E-387.

Order direct, from your local sales office, or
MWD distributor.

ADVANTAGES OF CBS 1N456,1N457, 1N458 AND 1N459
Efficient computer switching
High back resistance
Sharp back-voltage characteristic
Excelient forward conductance
Low current saturation
Wide storage and operating temperature ranges

More Reliable Products
through Advanced Engincering

August 12, 1960
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WESTINGHOUSE
HIGH
VACUUM
SWITCH
TUBES

THE TUBES . .. New Westinghouse
High Power Pulse Modulator Tubes
(High Vacuum Switch Tubes).

THE APPLICATION . .. For use in

radar systems, to replace hydrogen-

thyratron.type modulators.

THE ADVANTAGES ...

e Successive staggering of power
levels gives you a complete driving
chain of switch tubes for systems use

e Power range 100 kilowatts to 10 megawatts

e Operation at higher D.C. voltage levels frequently eliminates the need for pulse-trans-
former coupling to the RF generator

o Eliminates the jitter problem inherently associated with soft-tube modulators

R ’._:JIIJ

8

e Uses thoriated-tungsten filaments for long, reliable, trouble-free life
e Air and liquid-cooled versions available from a single source

THE PLACE TO WRITE .. . For more information, contact Westinghouse Electronic Tube
Division, Elmira, N. Y., or your local Westinghouse Electronic Tube Sales Office.

you cAN BE SURE...IF ITs
Westmghom ‘§:;tblas:on gl;‘l!niS)NlYl S e
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A New Galaxy in Electronics and Aerospace Activity

Ling-Altec Electronics, Inc.

and

Temco Aircraft Corporaticn

Join Forces as

Ling-Altec has attained remarkable growth in super-power electronic communications
(radio, radar and sonar), vibration and environmental testing equipment for missiles and
high-performance aircraft, closed-circuit television, stereo and other sound systems.

Temco has won an enviable position among the nation’s first 500 corporations as a
producer of aircraft, missile and propellant systems and components, many varied electronic
devices and the Iconorama visual 2- and 3-dimensional radar plotting display installations,

We take pleasure in announcing this new force in the electronics and aerospace industry,
The combined skills, facilities, management talent, financial capability and research programs
establish Ling-Temco Llectronics, Inc. as a strong, integrated corporation whose primary
interest is the development and production of electronic and aerospace systems.

v W
LING e i] P TEMCO

INC.
P. 0. Box 5003 e Dallas 22, Texas

THE LING-TEMCO GROUP:

CONTINENTAL ELECTRONICS MANUFACTURING CO. TEMCO ELECTRONICS & MISSILES CO.
THE CALIDYNE COMPANY, INC., DIVISION

ALTEC LANSING CORPORATION Temco MissiLEs & AIRcrRaFT Division

ALTEC SERVICE COMPANY Temco ELecTroONIcs Division
UNITED ELECTRONICS COMPANY
THE ELECTRON CORPORATION Temco OvERHAUL & AEROSYSTEMS DivisioN

UNIVERSITY LOUDSPEAKERS, INC., DIVISION
LING ELECTRONICS DIVISION
PEERLESS ELECTRICAL PRODUCTS DIVISION FENskE, FEDRICK & MILLER, INC., SUBSIDIARY

TeMco INpUsTRIAL Division

1960 CIRCLE 93 ON READER SERVICE CARD
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REMOVABLE

CONTACT

&Y CONTINENTAL CONNECTORS

> ENLARGED VIEW TO SHOW DETAIL ¢
&7 OF PRECISION MAOE SCREW MACHINE CONTACT

v‘fé Closed Entry Cartridge completely protects socket contact
i against probe damage or handling inside and outside molding

Eliminate all connector soldering operations with
Continental Connector’s new, improved removable
contact with crimp terminations. Extra wide, three-
tine spring clutch on pin and socket provides maximum
holding area between contact and molded block. Con-
tacts are supplied separately and are wired independ-
ently. This permits mounting of plug and socket
connector units at any convenient time without wait-
ing for completion of wiring operation.

Wire crimping is fast and easy with hand or
automatic power crimping tools readily available for
small or quantity production. Contacts are quickly
removed and replaced with a simple, low cost hand tool.

These removable contacts are designed for use with
Continental Series 25 Miniature Rectangular con-
nectors in sizes of 14, 26, 34, 50, 75 and 104 contacts.
Both socket and pin contacts are made of phosphor
bronze with gold plate over silver plate. Terminations
accommodate any # 16 to #22 AWG wire. Removable
contact connectors are interchangeable with existing
fixed contact types.

For complete technical data bulletin on Continental
Removable Contact Connectors, write to Electronics
Division, DeJUR-AMSCO CORPORATION, 45-01
Northern Boulevard, Long Island City 1, N. Y,

(Exclusive Sales Agent.)

C ON TINENTAL

-

MANUFACTURED BY
CONTINENTAL CONNECTOR CORPORATION,
AMERICA’S FASTEST GROWING LINE OF
PRECISION CONNECTORS

See us at the Wescon Show—Booths 855-856

CIRCLE 94 ON READER SERVICE CARD

EASY 3-STEP PROCEDURE FOR
WIRING AND INSERTION OF CONTACTS

1—CRIMPING . . . One motion
with crimping tool quickly
crimps contact securely to wire

2—INSERTION . . , Simple hand
held insertion tool inserts
crimped contact into molding

~ TR

b8 S TEREET ST

3—REMOVAL . . . Special spring-
loaded removal tool removes
contact and wire with one
motion

electronics




NOW... N
from \/TcKERS

) NEW
SILICON POWER RE

18 and 35 amperes ==

SILICON POWER RECTIFIERS

CATALOG NUMBERS QUALITY
Peak Inverse MEDIUM POWER
TS RELIABILITY

Voltage 7 Amoeres Im

S0v

o wo  UNIFORMITY

150V

o o s |MMEDIATE DELIVERY
7 SILICON RECTIFIER STACKS

300V | bA30 _
350V L L — " pa3S EA3S

AA40  BA4D  CA40 | DA40  EA4D of all cell sizes available
AASO  BASO  CA50 J DASO  EASO

!nnl!ltur‘i‘ff?{l.; )

| N;

TR

—

513

400V

500V . . .

600V 6o - TExdo in all popular circuits and
voltage ratings with
current ratings from

.070 Dio. /64 7 —1/8
Hole~ 2 —T R e T
|

T
DIMENSIONS e 2 to 100 amperes.
1.11/64
7/16 HEX. l ] . . .
[ Write for new 3300 Series Bulletins
2 | — ’[‘ : or contact the nearest
Types AA, BA & CA Types DA & EA ViCkerS Sa’es Represenfaﬁve. EPA 33003

VICKERS INCORPORATED

DIVISION OF SPERRY RAND CORPORATION

ELECTRIC PRODUCTS DIVISION

1801 LOCUST STREET / SAINT LOUIS 3, MISSOURI

Sales Engineering Offices: ST. LOUIS—CEntral 1-5830 ¢ DETROIT— KEnwood 4-8070 ¢ WASHINGTON, D. C.—EXecutive 3-2650
CHICAGO —JUniper 8-2125 ¢ NEW YORK-—LEnnox 9-1515 SYRACUSE—GRanite 4-4887
CLEVELAND —EDison 3-1355 o LOS ANGELES— —DAvenport 6-8550 e BOSTON —CEdar 5-6815 e SAN MATEO.—Flreside 1-3433
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The Autosonic by Powertron is the world’s only

full line of ultrasonic cleaners with the self tuning

feature, that assures you of consistent peak perfor-
mance cleaning regardless of load changes, solution |
level, liquid temperature, solvent contamination, or
: operator inattention, § !
Powertron’s unique feedback transducer senses
the energy level in the cleaning tank and automati-

cally tunes itself for maximum cleaning efficiency.

Every change in operating conditions is sensed by
the Autosonic transducer and is immediately com-
pensated for to keep cleaning performance at its
peak continuously without operator attention.
Powertron Autosonic cleaning systems are high
! power, heavy duty units, ruggedly constructed for

continuous operation on any cleaning job—even

those that other uitrasonic systems can’t handle.

| A single switch is the Autosonic’s only control,
so careless operation can't affect the rate or degree
of cleaning. Because Powerton’s advanced design
has eliminated knobs, meters and moving parts, even
mishandling, such as no-load operation, won’t

damage the Autosonic. Every Autosonic cleaner is
unconditionally guaranteed.

Powertron’s new line of self tuning ultrasonic cleaners CUT Powertron’s complete line of Autosonic cleaners
CLEANING TIME 300% over outmoded ultrasonic systems, ~ includes tank models from 2 gals. to 100 gals.

cabinet models, immersible transducers, degreasers .

Case histories on file show up to 900% faster cleaning  and accessories, competitively priced and available
H H 0 from stock. Whatever you want to clean can be
consistently, and savings of $3,000 a month in labor costs . _..cq better in an Autosonic.
—deta"s on request_ Powertron will be glad to show you how your
cleaning problem can be solved Autosonically.
Simply describe your application, or send a sample
of the item you want to clean, and Powertron will
send you proof that the Autosonic can increase your
output, cut production time, and increase your pro-
fits. If you prefer, send for details on Powertron’s

free trial offer. e |
; WRITE FOR FREE BULLETIN 60-1 g
O SO, L O R ST SRS “HOW T0 CLEAN ULTRASONICALLY :
DEGREASERS AND COMPLETE PROCESS SYSTEMS. WITH SELF TUNING” Ppi
POWERTRON ULTRASONICS CORP,

DEPT. E-8 PATTERSON PLACE « ROOSEVELT FIELD » GARDEN CITY, L., NEW YORK-~ PIONEER 1-3220
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Compatibility testing of Epoxy Magnet Wire with encapsulating materials.

Thousands of Compatibility Tests help show why—

EPOXY MAGNET WIRE HELPS SIMPLIFY DESIGN AND INVENTORY PROBLEMS

Thousands of chemical and thermal stability tests in the
laboratory at temperatures above 130°C— plus over four
years of ficld experience—show that Anaconda Epoxy Magnet
Wire is compatible with virtually cvery varnish, encapsulating
and potting compound currently in use.

This outstanding high-temperature compatibility alone is
rcason cnough to consider Epoxy practically an “all-around”
magnet wire. But this Anaconda-developed magnet wirce has
outstanding diclectric strength, heat shock, adherence, and
flexibility propertics as well. And test results show Epoxy per-
forms well in transformer oils and exhibits excellent resistance
to attack from acids, alkalis and moisture conditions.

Anaconda Epoxy is a 130°C (AIEE Class B) enameled
magnet wire, but it costs no more than most 105° Class A
magnet wires. This means you can often thermally upgrade
your components to Class B at no additional cost. It's readily
available, too—in a full range of round, square and rectangular

ANATHERM 155°C {AIEE Closs F
high temperature resistonce

NYFORM 105°C {AIEE Class A)
superior windobility

PLAIN ENAMEL 105°C (AIEE Closs A
low-cost enomeled magnet wire

sizes. It can also be furnished in combination with Vitrotex
(glass scrved) for positive thermal overload protection.

You can sec how Epoxy offers many interesting possibilities
for cutting costs and simplifying production through standard-
ization in many totally enclosed as well as open applications.

Our technical stalf and our Research and Development
Laboratory facilitics are available to give you assistance in
your compatibility and other magnet wire problems. See the
man from Anaconda. Or write: Anaconda Wirc & Cable
Company, 25 Broadway, New York 4, N. Y. 0231

ASK THE MAN FROM

ANACONDA

For eroxy MAGNET WIRE

FORMVAR 105°C {AIEE Closs A}
proven dependability

ANALAC 105°C IAIEE Class A)
solderable magnet wire
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Up-to-the-minute news about transistors

NEW DRIVER TRANSISTOR
SWEEPING THE FIELD

Extra-versatile Bendix
units beat high costs,
design limitations
over wide front

Called the “workhorse of the
transistor industry,” the new
Bendix® Driver Transistor series
is winning the nod from more and
more engineers daily. These men
find it the answer to audio fre-
quency and switching applications
requiring extra performance with-
out extra cost.

Here is a special device for use
where reliability, versatility, and
low cost are primary requirements.
The Bendix units combine higher
voltage rating and high current
gain with more linear current
gain characteristics for low distor-
tion and more efficient switching.

They're now in high production
for rapid delivery in JEDEC TO-9
packages.

NEwW BENDIX SEMICONDUCTOR
CATALOG on our complete line of
power transistors, power rectificrs,
and driver transistors available
on request. Write SEMICONDUCTOR
PRODUCTS, THE BENDIX CORPORA-
TION, LONG BRANCH, N. J. for
information about employment
opportunities write personnel
manager. *TRADEMARK

ENGINEERS KNOW the new Bendix Driver Transistor line-up meets an unusually
wide range of circuitry applications. Bendix Applicotions Engineering Department
suggestions on circuitry problems are helpful, too.

SEMICONDUCTOR PRODUCTS

Red Bank Division

LONG BRANCH, N, J.

APPLICATION, PERFORMANCE DATA INDICATE BROAD USAGE

MAXIMUM RATINGS TYPICAL OPERATION

TYPE _
v Vee Ic Pc Tj T storage hie | faeh | Vcer Sat)
NUMBERS ' |
Vde mAdc mw : °C °C ¢ =10 mAdc Ic = 100 mAdc ot
[ S — | — — ”’410”\‘\‘“7 cIcronatiowN
2N1008 =20 300 400 85 | —65to +85 80 | l2me [ 0.15 Vde
2N1008A —40 300 400 85 —65to +85 30 1.2me | 0.15 Vdc
2N100tB —60 300 400 85 —65to 85 S0 1.2 me 0.15 Vdc West Coast Sales Office:
2N1176 -15 300 300 85 —65to 85 65 1.2 me¢ 0.15 vde 117 E. Providencio Avenue, Burbank, California
2N1176A -40 300 | 300 85 —65 to +85 &35 1.2me | 0.15 vdc . .
2N1176B —60 300 300 85 —65to +85 65 1.2 me 0.15 Vde Midwest Sales Office:

2N565 York Road, Elmhurst, lllingis

New England Sales Office:
4 Uayd Raad, Tewksbury, Massachusetts

Ideal for such applications as:

TRANSISTOR DRIVER ¢ AUDIO AMPLIFIER (CLASS A OR B)
POWER SUPPLY « SERVO CONTROL « AUDIO OSCILLATOR
MOTOR CONTROL ¢ RELAY DRIVER ¢ POWER SWITCH

98 CIRCLE 98 ON READER SERVICE CARD

Export Sales Office: Bendix Internationa! Division,
205 E. 42nd Street, New York 17, New York

Canadian Affiliate: Compesting Devices of Canada, Ltd.,
P. Q. Box 508, Ottawa 4, Ontario, Cancdo

electronics




No ground support system (like the message center above) is a system at all
— regardless of the ultimate reliability of its individual components — until it
is packaged and operational.

This is the obvious and compelling reason for the indispensability of the systems
packaging specialist in today’s missile program. Among the best qualified and
most reliable of these specialists are the engineers at Craig.

To the complex field of system engineering, Craig brings a wealth of specialized
knowledge, plus more than a decade of experience with over 180 different types
of mobile installations. Craig offers a complete system packaging capability —
from initial study, to installation, to final operational checkout.

Whatever your system packaging problems, we can wrap them up for you,
either in whole or in part, as a supporting service to your plan of operations.

MASS PRODUCTION FACILITIES

CRAIG SKILLS AND SERVICES
e Systems housings— light weight, high-

strength aluminum sheiters, vans and
trailers for mobile, transportable
ground support and electronic systems.

Systems components — including tel-
escoping antenna masts, transit cases,
spare parts boxes, equipment racks,
and cabinets.

Systems installation service — layout
and installation of complete systems,
through final checkout for maximum
mobility and reliability. Includes all
cabling, shock & vibration isolation,

ENGINEERING AND RESEARCH SERVICES QUALIFICATION TEST PROGRAMS AIR TRANSPORTABLE SHELTERS




New temperature controlled MICROSTACK® meets

-55°C to +85°C

MILITARY REQUIREMENT
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The General Ceramics MICROSTACK, one of the most
important advances in memory core packaging, now
operates in a temperature range of from —55°C to
+4-85°C. Core characteristics remain constant. By main-
taining temperature stability inside the MICROSTACK
unit, General Ceramics engineers have developed a
memory core package that is smaller, more rugged,
requires no external cooling or heating, and meets MIL
shock and vibration specifications.

For additional information, please write on company,
letterhead. Address inquiries to Section E.

INDIANA APPLIED LOGIC DEPARTMENT
l' -~ GENERAL CERAMICS
GENERAL KEASBEY, NEW JERSEY, U.S.A,

CORPORATION

TECHNICAL CERAMI|ICS, FERRITE AND MEMORY PRODUCTS
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MOBILE GROUND SUPPORT EQUIPMENT

P 5,
- 1 ) gy

human engineering, environmental
control, testing, and repackaging.
Systems packaging research — engi-
neering design and development for
ground support and electronic equip-
ment protection.

Complete production facilities — all
the manpower, all the tools, all the
space required to handle the complete
packaging assignment.

A unique ‘‘aluminum-chemical re-
search’ service — a highly versatile
“brainpower pool” for solving virtually
any problem in aluminum and foamed
plastic fabrication.

iy

capebihties

Craig’s capabilities bro-
chure will be sent on
request. Write to Dept.
E-4,

COMPLETE SYSTEMS PACKAGING

"SYSTEMS, INC %
360 MERRIMACK ST., LAWRENCE, MASS, - TELEPHONE: MUrdock 8-6961
Boston, Mass., CApital 7-7794

DALLAS, TEXAS
6300 North Central Expressway
EMerson 1.5522

WASHINGTON, D. C.,

The LaSalle Suite 815

1028 Connecticut Ave,, N. W 6214 W. Manchester Ave.
District 7-1575 SPring 6-0025

Business systems and equipment are another Craig specialty through
LeFebure Corporation, Cedar Rapids, lowa— a Craig subsidiary

LOS ANGELES 45,
CALIFORNIA

TELESCOPING MASTS ANO CONTROL TOWERS

e - — -

HELICOP-HUTS AWAITING DELIVERY




Engineering hints from Carborundum

Correct techniques simplify production
of KOVAR® Alloy drawn shapes

KOVAR is an iron-nickel-cobalt alloy with thermal expansion
characteristics essentially matching those of several hard
glasses. It is the ideal material for making high-quality drawn
shapes required for vacuum- or pressure-tight glass-to-metal
seals in equipment such as electron tubes and semi-conductors.

KOVAR has deep drawing qualities similar to cold-rolled
steel. Satisfactory results are assured by observing a few simple
precautions:

1. On the initial draw, punch radius should be a mini-
mum of four times the material thickness. Reduce
successively on re-draws.

2. Inside radii at the corners on the final draw should
be not less than the thickness of the metal.

3. Sharper radii, if absolutely essential, should be pro-
duced by a subsequent coining operation.

4. Hold-down pressures in drawing should be kept to a
minimum to insure metal flow from the outside
rather than stretching.

For permanent vacuum and
pressure-tight sealing . . . count on

Obviously, to prolong tool life and simplify production,
maximum permissible tolerances should be allowed. More
detailed information on deep drawing of KOVAR alloy is sup-
plied in Technical Data Bulletin 100 EB11.

Carborundum maintains large stocks of KOVAR alloy in a
wide variety of sizes and forms. This alloy can be welded,
brazed, soldered and plated with other metals. It can be either
oxide bonded to hard glass or brazed to metallized-ceramic
insulators. Technical service is available to help you solve
processing and application problems. Contact The Carborun-
dum Company, Refractories Division, Dept. E-80,, Latrobe
Plant, Latrobe, Pa.

FIND OUT ABOUT KOVAR - -
WHERE IT 1S USED AND WHY

Bulletin 5134 gives data on composi-
tion, fabrication techniques and appli-
cations. Send for your free copy today.

CARBORUNDUM

~<—CIRCLE 101 ON READER SERVICE CARD
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Eighteen-foot diameter radome of WSR-57 Stormfinder radar. System operates at S band, has 250-mile range.

Dr. F. W. Reichelderfer, chief of the Weather Bureau,

calls this “the best weather radar in the world.”*

Raytheon STORMFINDER shows a EQUIPMENT CHARACTERISTICS

composite picture of the entire weather | Iso-echo feature. Sensitivity Time Control of 20
. db between 10-100 miles. Triple display indicator
front over a 200,000 square mile area. unit: (1) 7”7 RHI (range height indicator), (2)

The “weather eye” pinpoints and tracks é%’(’)pf;lr Sﬁﬁ%ﬁ'ﬂf&?& Ii;lg;gﬁg&éng) ™ A/R
storms 250 miles away, distinguishes

hail, rain, and snow, probes the heart of Froauency - 21 2.9 ke,

a hurricane. It is ground-based . . . and Pt ot +45° @ 6 scans,/min
designed, developed and produced specif- Armuth 360° o

ically for weather detection and analysis. il T S S TR

EQUIPMENT For Raytheon Weather Radar Brochure,

Sl |V rite: Director of Marketing, Equipment Division,
DlVI SlON B Dept. C3, Raytheon Company, West Newton, Mass.




1. PLANO-CONCAVE FACEPLATE

supports spherically shaped
cathode for optimum
photoelectron collection.

2. DOMED SHIELD

matches curvature of cathode
for spherically symmetrical
electrostatic field.

3. INCONEL SPRING SUPPORT

assures increased resistance
to shock and vibration.

4. LINEAR DYNODE STRUCTURE

is specially designed for
fast time response.

5. STURDY LEAD WIRES

result in rugged construction.

6. INTERCHANGEABLE DESIGN
can be substituted directly

for many existing
photomultipliertypes.

NEW PHOTOMULTIPLIERS
FROM CBS LABORATORIES

CBS LaBoraToriks new line of photomultipliers arespe-
cially designed for eounting or seanning applications.

Unique photoeathode geometry and improved linear
dynode strueture are combined to provide exeellent
nniformity of response aeross the face of the tube and
extremely short transit time spread.

The rugged photomultipliers made by CBS LABORA-
TORIES are available as illustrated above in 27, 3" and 5”

diameter cathodes with visible (S-11) or infra-red (S-1)
response and 10 stages of multiplication: or with quartz
windows in 2” and 3" diameters with ultra-violet re-
sponse (S-13, Rb, Te or Cs, Te cathodes). Special modi-
fieations or entirely new struetures ean he developed
to order.
TFor technical bulletins deseribing speeifie tube types,
write to CBS LaBoraTories, ISlectron Tube Department.

LABORATORIES

HIGH RIDGE ROAD, STAMFORD, CONNECTICUT
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC.

You are invited to visit CBS Laboratories Booth #2523
at Wescon Show, August 23-26, Los Angeles

104 CIRCLE 104 ON READER SERVICE CARD
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See our new products at WESCON—Booths 2250, 2251

Bourns Trimpot® Instead of a Fixed Resistor?

Yes, these units meet the same Mil-Specs that fixed resistors
meet and give you the added advantage of adjustability!
Because of their design and construction, Trimpot potentiom
eters are virtually unaffected by the most severe shock and
environmental conditions—a fact proven repeatedly in major
missile and space programs.

Trimpot units offer several kinds of savings. They minimize the
need to maintain stocks of close-tolerance resistors—you can
adjust to compensate for the variances of fixed components.
Production labor costs are cut, too, for Trimpot units eliminate

NUMBER 6 —APPLICATION SERIES

trial-and-error matching of fixed units to the system. Savings
also carry over to maintenance because the technician can
adjust equipment quickly in the field—no time and dollars spent
to replace components.

Before you specify fixed units, investigate all the advantages
offered by Trimpot potentiometers. Over 20 basic models (wire-
wound and carbon)—in four terminal types and three mounting
styles—are available on short notice from stocking distributors
or factory. Get the facts...write for the new Trimpot brochure
and list of distributors.

&= - _———————————)
BOURNS, INC.,. TRIMPOT DIVISION
613% MAGNOLIA AVE., RIVERSIDE, CALIF

PLANTS: RIVERSIDE, CALIF. AND AMES, IOWA

Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration.

August 12, 1960

CIRCLE 105 ON READER SERVICE CARD 105




all
your eggs
one

basket...

S

BRUNO-NEW YORK, INC.

INDUSTRIAL ELECTRONIC DISTRIBUTOR

BRUNO BUILDING
460 WEST 34TH ST., NEW YORK 1, N.Y.
 LONGACRE 4-8550

AUTHORIZED FACTORY DISTRIBUTORS FOR: AEROVOX CORP. + ALPHA WIRE CORP. + AMERICAN TELEVISION & RADIO CO. « AMPERITE
CO., INC. - ARCO ELECTRONICS, INC. + ARROW-HART & HEGEMAN < BURGESS BATTERY CO. - CHICAGO STANDARD TRANSFORMER
CORP. - CONTINENTAL CARBON, INC. - CORNELL-DUBILIER ELECTRIC CORP. < ERIE RESISTOR CORP. - EVEREADY BATTERIES + GENERAL
CEMENT MFG. CO. « GUARDIAN ELECTRIC MFG. CO. - HAMMARLUND MFG. CO., INC. + LT.&T. - E. F. JOHNSON CO. - KRAEUTER &
CO., INC. < LITTELFUSE, INC. ¢« P. R. MALLORY & CO. - MINNESOTA MINING & MFG. CO. - MUELLER ELECTRIC CO. - MULLARD
TUBES + PRECISION APPARATUS CO., INC. - RADIO CORPORATION OF AMERICA . SIMPSON ELECTRIC CO. - H. H. SMITH, INC.
+ SWITCHCRAFT, INC. + UNGAR ELECTRIC TOOLS CO., INC. «+ VACO PRODUCTS CO. + P. WALL MFG. CO. - WELLER ELECTRIC CORP.
AND OTHER LEADING INDUSTRIAL LINES
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HIGH EFFICIENCY
KLYSTRON with
BANDWIDTH
RIVALING

TWTs

5 Mw peak——— — =
140 Mc PASSBAND
(at 4 megawatts peak}

}
e R
i S

Ll |
RIS g

2.730 kMc 2.870 kMc

/ﬁ VARIAN associates

Representatives thruout the world ( —
\ PALO ALTO 1, CALIFORNIA

KLYSTRONS, WAVE TUBES, GAS SWITCHING TUBES, MAGNETRONS, HIGH VACUUM EQUIPMENT, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS,
NMR & EPR SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES
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In research... 4
The analog record at upper right, made by a 7/ % =
Model 90G6A Honeywell Visicorder oscillograph,
gave U. S. Weather Bureau scientists immediate
readout of thunderstorm data at Mi. Washburn I
in Yellowstone National Park. As the storm sys-
tem passed, the Visicorder measured and re-
corded positive and negative air conductivity,
rate of ionization of air, raindrop charge, corona
discharge current from an insulated tree and a
4'x 6’ grass plot, times of camera exposure pho-
tographing droplet size and electrical charge,
atmospheric potential gradient, and time. In any
research field where high-speed variables are
under study, the direct-recording Visicorder
is providing instantly-readable, high- sensitivity
data at frequencies from DC to 5000 cps. Models
are available with 8, 14, or 36 channel capacities.

: . '

Corowna Currewnt == S} i ol
Baseline / \e

e I\
Y

i
i ol O FILM
S

In industrial use... A X ak@%« E%?QL / I $ 3
The Visicorder record at lower right, made by = ‘31] R e Fatt T =
design engineers at Westinghouse, measured oil ——_'—_ 3 ki 230 ”4 ’ |#6 GAGE
film thicknesses on the bearing pads of 2 67,500 —%— % —8§&% %3 S35 RS
KW water wheel generator supplied for Chief [ | N3 N Tt
Joseph Dam at Bridgeport, Wash. In these tests, ‘ G 3 -
oil thickness encountered by the leading edge of 1 ¥4
the bearing (trace #6), center (#5) and trailing L] | | To 10 meM
edge (#4) were found to be within the limits of ‘ ONLY
safety as predicted by engineering assumptions. OIL FILM THICKNESé
In this and hundreds of other scientific and in- DURING STA ‘ '
dustrial applications, Visicorders are pointing ! 2 [ | ‘ ' \ . ‘
the way to new advances in product design, rock- == < & | ROTATION ' ;
etry, computing, control, nucleonics, and pro- olL l\’ MP 27°C‘ '
duction testing. A \ .u.'.er
For information on applying the unlimited useful- gﬁ W ¥ 38 S» 5 R 5535 33232 S i = E" f
ness of the Visicorder to your specific problems, phone N L : ‘ AR
your {:eare:t Honeywell Industrial Sales Office. 7€ RO‘I"CTIQN B ERHTS
The Honeywell Visicorder _a = pe

DProvides instantly-readable, i "
bigh-sensitivity data at frequencies ﬁ/
Jfrom DC to 5000 CPS.

There are models with 8, 14, 24,
or 36-channel capacities.

Unretouched records 2/3 actual size.

4 17” Homneywell

Reference Data: Write for specifications on Visicorders 906B, 1108 and 1012, -
Minneapolis-Honeywell Regulator Co., Industrial Products Group, Heiland Division, 5200 E. Evans Ave., Denver 22, Colorado
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Here’s why the NEW AO TRACE-MASTER
World’s finest 8-channel direct writing

American Optical Company, famous for precision instrumentation for .
138 years, introduces an electronic direct-writing recorder of unique
design, in which ultra-precise electromechanics has been combined
with advanced electronics to achieve #ruly superior performance.

Finest Frequency-Amplitude Performance

TRACE-MASTER’S multiple-feedback wide-range
Driver circuitry, combined with the advanced pen-
motor design, produces wider frequency response
at larger amplitudes than any other recorder. TRACE-
MASTER response is flat—within 1% —from dc to
110 cps at 40 mm!

Band Amplitude Product (i.e. Bandwidch times
Amplitude) is 5600...140 cps (3 db point) x 40mm!

Finest Writing Method Ever TRACE-MASTER can provide meaningful signal
TRACE-MASTER uses unique direct-carbon-trans- information in areas never before possible with
fer writing method. Trace is uniformly black and up direct-writing recorders!

to four times thinner than that made by any other
recorder. Minute variations in phenomena measured
are more faithful, more meaningful. Carbon trace is . . e
permanent...cannot fade as ink and electric traces do Finest Chart-Drive Facilities
...may be reproduced by all conventional methods. TRACE-MASTER provides widest chart-speed
range...0.1 to 500 mm/sec...of any direct-writing
recorder! Convenient push-button selection . . . new
speed is accurately established before finger can leave
the button. Unique take-up reel automatically stores
full 1000 ft. record. Writing table tilts to conven-
-ient angle for close examination and easy chart an-
notations. Guide rails permit quick, easy paper-roll
changes. Charc paper is low in cost ., . makes it
ractical to do continuous recording at high speeds
or protracted periods.

Entire channel easily accessible and completely
interchangeable as single unit.

TR AC E \J MASTER
American @& Optical

COMPANY
INSTRUMINT DIVISION, BUFFALO 15, NIW YORK
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1S the
recorder!

fFinest Resolution, Linearity, Stability

Thin carbon trace (thinner by 4 to 1 over most re-
corders) and high Band Amplitude Product (higher
by 6 to 1 over other recorders) provide up to 24
times the resolving power or ability to detect short,
sharp variations in the record. The superior line-
arity (+ 19%) and stability in rectilinear presentation
permit full use of this unexcelled resolution.

Finest Systems Oriented Compatability

Fully transistorized circuitry . . . generous performs-
ance margins...conservative derating...application
of combined dc level and signal multiple feedback
... complete interchangeability of modular signal-
conditioning elements...are only some of the out-
standing features that combine to make the AO

Seeit...
Tryit...

at WESCON,
ISA, NEC,
NEREM

Complete
TRACE-MASTER systems

TRACE-MASTER the world’s finest general pur-
pose, 8-channel direct writing recorder.

Widest range chart speed . . . push-button
selection through 0.1 mm/sec to 500 mm/sec.

Write for Complete Information

Engineering bulletins are now available on the complete AO
TRACE-MASTER line of recording modules and systems.
Write, wire, or telephone today for a complete file! TRACE-
MASTER Field Sales Engineers are at your service everywhere.

August 12, 1960

Guide rails provide quick,
easy paper roll change.

will be operating at the
American Optical booth
at all four shows...

don’t miss this opportunity
to examine the newest,
finest recorder on

the market.

Dept. H106. American Optical Co., Buffalo 15, New York,

Please send engineering bulletins on the New AO
Trace-Master.

Name

Business Address

City. Zone. State.
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TRANSISTOR - REGULATED

o Five-Year Warranty
* Transient-Free Output

o Exclusive Regulator Circuit

Two new lines of power supplies — one high and one
low voltage line — are available now from POWER
SOURCES, INC. Both lines feature the exclu-
sive POWER SOURCES regulator circuit that
provides full protection for the transistors without
DC fuses or circuit breakers. Both lines are war-
ranted for five full years. Warranty includes all
semi-conductor components. Cooling systems of
advanced design insure long life and trouble-free
operation.

For complete specifications on POWER SOURCES
high and low voltage solid state power supplies, write
or phone today.

S,)aea/é POWER SOURCES BY

See a Demonstration at WESCON e Booth No. 831-A

112 CIRCLE 112 ON READER SERVICE CARD

POWER SOURCES,

Model PS4232
115-325 volts DC out
at 1.5 amp maximum

Model PS4330
0-36 volts DC out
at 30 amp maximum

POWER SUPPLIES

High Voltage Supply Specifications

[T EER PS4230 PS4232

DC Output Range[35-215 volts | 90-300 volts] 115-325 volts
0-1.5 amps | 0-1.5 amps | 0-1.5 amps

105-125 volts, 50-60 cps*, all models

Regulation (line) |Better than 0.1% or 0.2 volts over
entire input range

Regulation (load) |Better than 0.1% or 0.2 volts for no-
load to full load

Transient Output remains within regulation limits
Response for step-function change of =10 volts
in 105-125 volt input range

QOutput remains within regulation limits
for changes from no-load to full-load
or full-load to no-load

Low Voltage Supply Specifications

PS4305 PS4315 PS4330
DC Output Range| 0-36 volts | 0-36 volts | 0-36 volts

0-5 amps 0-15 amps | 0-30 amps
AC Input 105-125 volts, 50-400 cps, all models

Regulation (line) |Better than 0.025% or 3 mv over input
range

Regulation (load) |Better than 0.05% or 5 mv, no-load to
full-load variation

Transient Output remains within regulation limits
Response for line voltage steps of =10 volts
within input range

Output recovers in 100 usec for no-load
to full-load or full-load to 10% load
step changes.

*400 cps availatle on order

INC. Burlington, Massachusetts

electronics




1. Series 42—0ver 2,000,000
produced since 1942—
The standard of reliability.

6. Series 56—Padding
potentiometer—4" wide x
%' high x 1%2" long.
Available in many variations
including various terminations.

2. Series SC42-970—
Sine-Cosine potentiometer
version of famous Series 42.

3. Series 55—10 turn
potentiometer—available in
3 sizes—78" dia., 12" dia,,
and 2" dia.—winding molded
to housing—shock-proof

construction.

5. Series 57—, precision
trimming potentiometer—
15" dia.—available with
glass seal back cover.

4. Series 54—The ultimate in

precision—available in 5 sizes:
8" dia., 11" dia..

13" dia., 2” dia., and 3" dia.

For quality, with practicability, count on Clarostat
competence. Unsurpassed experience and historical performance is your assurance
that you get the most in Clarostat Precision Potentiometers.

Write for complete potentiometer catalog and technical specificatiaons...

|- CLAROSTAT MFG. CO., INC.

DOVER, NEW HAMPSHIRE
In Canada: CANADIAN MARCON! CO., LTD., TORONTO 17, ONT.

Wescon Booth #2630
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New B/A Model NC-1

TESTS POWER
TRANSISTORS
BY VARYING
DUTY CYCLE

iy

T
(1/60 Sec.)

® Minimizes heat sink requirements
® Puts less stress on the transistor

® Permits tests at very high power levels — 750 watts maximum
power with maximum current of 50A or maximum voltage
of 250V.

The Baird-Atomic NC-1 is the only direct reading, variable duty
cycle, medium and high-power transistor test set on the market.
This instrument applies suitable pulse drive signals to the transistor
under test and then peak detects the resulting current pulses so
that they have the same measuring value as steady state DC. The
average power in the pulse signals is considerably lower than would
be required if steady state DC biases were applied. Thus, measure-
ments can be made at power levels higher than the transistor could
survive if normal DC measurement methods were used. At the
same time, less stress is put on the transistor itself. Under optimum
conditions, the power fed into the transistor is but 6/10ths of 1%,
of the power used with conventional DC currents.

With the NC-], tests are conducted under pulse conditions in the
common emitter configuration — the meters present DC readings
of Vsz, I, Vee and L. The instrument also measures leakage cur-
rent and floating potential by standard techniques.

CURVE TRACER MODEL MW-1

« Designed to display families of characteris-
tic curves for PNP and NPN transistors —
either common base or common emitter con-
figurations.

* Both input and/or output current or voltage
may be selected as components of the curves
displayed.

» Operational range includes the highest
maximum current (30 amp collector current
continuous duty — 50 amp intermittent, 450
watts maximum available power) and the
lowest observable impedance (.001 ohms) now
available.

+ Maximum input currentis 5 amp.

« Automatic overload protection.

» Users say this is the finest, most versatile
instrument on the market. (lllustration shows
instrument with tube adaptor.)

BAIRD-ATOMIC HAS THE MOST COMPLETE LINE OF TRANSISTOR TEST EQUIPMENT

14 CIRCLE 114 ON READER SERVICE CARD

EXAMPLE

Here is how the variable duty cycle tests may
be used to advantage. Shown belowis a typical
{)oyvtta_r transistor C-E set of collector charac-
eristics.

Pc =50 watts

Suppose that we desire to measure the DC
current gain at point X. A steady state voltage
of 10V and a current of 5A would be required.
If conventional DC biases were used, 50W of
input power would have to be dissipated by a
very large heat sink or auxiliary cooling, such
as forced air.

Consider now testing this transistor by the
pulse method. We can apply a peak coilector
voitage of 10V and suitable base drive to pro-
duce collector current pulses 5A peak.

For the current pulses 100 usec. wide at
1/60 Sec. repetition, the average power is:

P=Vclcr/T

(10 5 1226299

= 0.3 Watt

BAIRD - ATOM/C,/INC.,

33 University Road, Cambridge 38, Mass.

electronics
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Bell's High PERformance NAvigation System — symbolized.

HIPERNAS!

It can pinpoint a long-range missile on target. Guide a
satellite or space ship to any point in the universe.
Regulate the predetermined course of a surface vessel
or submarine to any spot on the seven secas — by any
route, however circuitous.

In manned vehicles, it will give exact position — even
without an atmosphere — independent of gravity, sea,
wind, and weather conditions — without fixes on hori-
zon or stars — after days and weeks of travel.

This is Hipernas, a seclf-compensating, pure inertial
guidance system developed by Bell's Avionics Division.
Designed for the U.S. Air Force, Hipernas is so versa-

tile that a whole family of related systems has been
engineered for application in any environment — sca,
sky, or space.

The system introduces new Bell BRIG gyros. Its
accelerometers and digital velocity meters are already
operational in missile and space guidance systems.
Hipernas — and many other systems such as the Air
Force GSN-5 and the Navy's SPN-10 All-Weather
Automatic Landing Systems — typify Bell’s capabil-
ities in the broad field of electronics. This diversity of
activities offers an interesting personal future to qual-
ified engineers and scientists.

Avionics Division

BUFFALO 5, N. Y.
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Resolution up to 800 lines per diameter possible with new HUGHES flat-face TONOTRON® Tubes!

These newest products of HUGHES are especially designed
to give you dramatically improved resolution in applications
such as: shipborne and ground based radar, sonar, air traffic
control, instrumentation, industrial TV, and many others.

HUGHES flat-face storage tubes, now available in quantity,
enable you to increase display capability by a factor of 4.
Display readouts are easier and more accurate because of
the new picture clarity, sharper focus and finer detail pro-
vided by the optically-flat face and high light output of these
new TONOTRON® Tubes from HUGHES.

ST T8,

-

i

A

another FIRST from HUGHES'!

See the complete line of HUGHES
Storage Tubes on display at WESCON
Booths: 2826-2827

116 CIRCLE 116 ON READER SERVICE CARD

Write today for full information and engineering assistance on your
applications: HUGHES, Vacuum Tube Products Division, 2020 Short Street,
Oceanside, Calif. For export information, please write: Hughes International,

Culver City, California.

FEATURES:

+ Axial writing gun

« Electrostatic focusing
» Electromagnetic deflection
« P20 aluminized phosphor

Creating a new world with ELECTRONICS

© 1960 HUGHES AIRCRAFT COMOAN Y

VACUUM TUBE PRODUCTS DIVISION

AGE TUBES

\
|
< e

electronics




Patented in Canada, No. 523,390;
in United Kingdom, No. 734,583;
licensed in U. S, under No. 2561520

Glass-to-Metal Seals for the Space Age...

1 MULTI-LEAD HEADERS

Q

CONDENSER SEALS

INDIVIDUAL TERMINALS

Specify the seals employed by leading manu-
facturers for complete reliability in vital
space age programs and critical commercial
equipment. E-I hermetically sealed termina-
tions and custom sealed components have
proven their ability to withstand the extreme
environments encountered in today’s most

Write for Complete Information =
on standard seals, special types or custom
sealing service including miniature closures

‘Versatile in Design — Dependable in Performance!

critical applications. In addition to their
demonstrated dependability in all types of
commercial and military service, E-I offers
engineers widest possible design flexibility
... a complete line of standard seals, design
service on “specials”... and custom sealing
of assemblies of your own manufacture.

and color-coded terminals ... or ask E-I

engineers for recommendations on your spec-,

ific sealing requirements.

ELECTRICAL INDUSTRIES

MURRAY HILL, NEW JERSEY, U.S.A.

A Division of Philips Electronics ¢ Pharmaceutical Industries Corp.

August 12, 1960

See us
at the
WESCON
SHOwW
—vVisit

BOOTH

718
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Engineers Scientists. .. HELP EXP AND

ELECTRONIC
FRONTIERS at

COLLINS RADIO COMPANY

There are many challenging projects now underway
at Collins Radio Company, Cedar Rapids, Dallas and
Burbank Divisions—managed and directed by some
of America’s foremost scientists and engineers.

You are invited to join them . . . share in their
pioneering knowledge in electronic research and
development . . . use their extensive facilities . . .
and help to do what has never been done before
in electronics.

Collins is one of the nation’s leading electronic growth
companies. Balanced government and commercial business
assures stable employment. Present military and commer-
cial backlogs are approximately $200 million. Commercial
sales are heavy in airline, business aircraft, amateur, broad-
cast and ground communication areas. And Collins is an
engineer-minded company . . . with 20% of the more than
13,000 employees working in engineering.

Collins Radio Company is interviewing at the Wescon
Show. Could you contribute new ideas to these fields?

CEDAR RAPIDS —E.E.'s and M.E.’s are needed for assign-
ments in Airborne communication and navigation R&D. Com-
munication design engineers, and field service men for
Doppler installations are also needed. I unable to interview
at the Wescon Show, send your resume to: Mr. L. R. Nuss,
Manager of Professional Employment, Collins Radio
Company, Cedar Rapids, lowa.

DALLAS — Qualified E.E.'s and M.E.’s with 5-10 years
experience are needed in Collins Texas Division for R&D
work in Data System Engineering. If unable to interview at
the Wescon Show, send your resume to: B. E. Jeffries,
Manager of Technical Employment, Collins Radio Company,
1930 Hi-Line Drive, Dallas 7, Texas.

BURBANK — E.E.’s and M.E.’s with 2 to 8 years exper-
ence are needed for research and development work in the
expanding field of high speed data transmission equipment
and systems. If unable to interview at the Wescon Show,
send your resume to: Al Peachey, Collins Radio Company,
2700 West Olive Avenue, Burbank, California.

(.
COLLINS
-

COLLINS RADIO COMPANY
CEDAR RAPIDS ¢ DALLAS ¢ BURBANK

PLAN NOW TO TALK TO A COLLINS REPRESENTATIVE AT THE WESCON SHOW

L. R. Nuss, Al Peachey and F. 1. Aiken will be located at the Career’s Inc. area in the Shrine Exposition Hall during the

CIRCLE 576 ON READER SERVICE CARD

show. For a personal, confidential interview phone Rlchmond 6-1211 between 9 am and 9 pm.

electronics




Miniature Microphone Cables—
Rubber, Plastic

— No. 8413
T Rubber

e i ; No. 8420
S Plastic

Miniature in size with fow copacitance, extreme
flexibility, and long flex life. Codmium bronze
stranded conductors.

Come see us at Booth Number 431-432 and
get complete information on how these and
other Belden wire and cable developments
can be applied to your design requirements.

Miniature Broadcast and Multiple Pair Individually
Audio Cables Shielded Cables

—E = No. 8450
) ~ No. 8451

Occupy one-third to one-half space of
standard cables, BELDFOIL* shielding
gives high reliability with easy termina-
tion by utilizing the Drain Wire. 100%
shielded against electrostatic fields.

Now available in 3,
6,9,11,and 15 pairs.
Eoch BELDFOIL* pair
provides 100% shield-
ing and isolation of
each pair. Lighter
weight—smaller
diameter,

Coiled Test Prod Wire

D No. 8878

No. 8879

Available with or without prods in standard
red and black. Rubber insulated. Retracted
length only 8" —stretches to a full 57,

Ray Reading Frank Timmons
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