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FOR TOP RELIABILITY 
MILITARY AND INDUSTRIAL 

HERMETIC AUDIO AND POWER COMPONENT FROM STQCK.. 
...11111101L. 

UTC stock hermetic units have been fully proved to MIL-
T-27A, eliminating the costs and delays normally related 
to initial MILT-27A tests. These rugged, drawn case, units 
have safety factors far above MIL requirements, and are 

ideal for high reliability industrial applications. Listed 
below are a few of the hundred stock types available for 
every application. Industrial ratings in bold. 

Typical 

Miniature Audios 

RC-25 Case 
61/64 a 1.13/32 z 1-9/16 

1.5 ez 

Type 
No 

H-1 
H-2 
H-5 
H-6 

Application 
Mike, pickup. line to grid 
Mike to grid 
Single plate to P.P. grids 
Single plate to P.P. grids, 
DC in Pri. 

MIL 
Type 

TF4RX10YY 
TF4RX11YY 
TF4RX1SYY 
TF4RX15TY 

Prl. Imp. 
Ohms 

50, 200CT, 500CT 
82 

15,000 
15,000 

Unbal. 
Sec. Imp. DC in 
Ohms Pri. MA 

50,000 0 
135,000 50 
95,000 CT 0 
95,000 split 4 

Response 
2 db (W.) 

50-10,000 
250-8,000 
50-10,000 

200-10,000 

Max. level 
dbm  
+ 5 
+18 
+ 5 
+11 

H-7 Single or P.P. plates to line 
H-8 

11-14 
H-15 

Mixing and matching 

Transistor Interstage 
Transistor to line 

TF4RX13YY 20,000 CT 
TF4RX16TY 150/600 
TF4RX13YY 10K/2.5K, Split 
TF4RX13YY 1,500 CT 

150/600 4 
600 CT 0 

4K/1K split 4 
500/125 split 8 

200-10,000 +21 
50-10,000 + 8 

100-10,000 +20 
100-10,000 +20 

Typo No. Application 

H-20 Single plate to 2 grids, can 
also be used for P.P. plates 

H-21 Single plate to P.P. grids, TF4RX15TY 
DC in Pri. 

H-22 Single plate to multiple line TF4RX13TY 

MIL Prl, Imp, 
Typo Ohms  

TF4RX15TY 15,000 split 

Sec. (nip. OC in Response Max. level 
Ohms Pri. MA -F 2 db (Cm) dbm 

80,000 split 0 30-20,000 +12 

15,000 80,000 split 8 100-20,000 +23 

15,000 50/200, 8 50-20,000 +23 
125/500 

H-23 P.P. plates to multiple line IF4R10.3YY 30,000 split 50/200, 8 30-20,000 +19 
125/500 BAL. 

H-24 Reactor IF4RX20YY 450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms 
65 Hys.-10 Ma. DC, 1500 ohms 

TF4RX17YY H-25 Mixing or transistors to line 500 CT 500/125 split 20 40-10,000 +30 

Typical 
Compact Audios 

RC-50 Case 
1-5/8 x 1-5/8 x 2-5/16 

8 oz. 

Typical 

Subminiature Audios 

SM Case 
1/2 x 11/16 x 29/32 

.8 oz. 

Type 
NO 

H-31 
H-32 
H-33 
H-35 
H-36 

H-39 
H-40A 

Application 

Single plate to 1 grid, 3:1 
Single plate to line 
Single plate to low imp. 
Reactor 
Transistor Interstage 

Transistor Interstage 
Transistor output 

MIL 
7Yee  
TF4RX15TY 
TF4RX13YY 
TF4RX13YY 
TF4RX20YY 
TF4RX15YY 
TF4RX13YY 
TF4RX17YY 

Pri. Imp. Sec. Imp. 
Ohms Ohms 

10,000 90,000 0 300-10,000 +13 
10,000 200 3 300-10,000 +13 
30,000 50 1 300-10,000 +15 

100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. 
25,000 (DCR800)  1,000 (DCR110) .5 300-10,000  +10  
10,000 CT (DCR600) 2,000 CT 2 300-10,000 +15 

500 CT (DCR26)  600 CT 10 300-10,000 +15  

unbai. 
OC in 

Pri. MA 
Response Max. level 
2 db (Cyc.) dbm 

Type NV Sec. 
No. CT DC MA* 
H-80 450 120 
H-81 500 /550 65/55 
H-82 540/600 110/65 
H-84 700/750 170/110 
H-89 850/1050 320/280 

Military Rating 
Fil. Secs. 
6.3V,2A 
6.3V,3A-5V,2A  
6.3V,4A.-5V,2A. 
6.3V,5A.-6.3V,1A.,5V-3A. 
6.3V,8A.-6.34,4A.,5V-6A. 

TYPO Sec. Test 
No. Volts Amps. Volts Case 
H-121 2.5 10(12) 10 KV 1B 
H-122 2.5 20(26) 10 KV KB 

H-125 5 10(12) 10 KV KB 
H-130 6.3 CT .6(.75) 1500 Al 

Industrial Rating 
DC MA* Fil. Secs. 
130 6.3V,2.5A. 
75/65  6.3V,3A.-5V,2A. 

180/100 6.3V,4A.-5V,2A. 
210/150 6.3V,6A.-6.3V,1.5A.-5V,4A. 
400/320 6.3V,8A.-6.3V,4A.-3V,68. 

Type Sec. Test 
No. Volts Amps. Volts 
H-131 6.3 CT 2(2.5) 2500 
H-132 6.3 CT 6(7) 2500 

6.3 CT 6(7)  
H-133 6.3 CT 7(8) 2500 
H-134 6.3 CT 10(12) 2500 

Case 
FA 
HA  
JB 
KA 
OA  

Case 
FB  
JA 

HB  
HA 

Prl: 105/115/210/220V 
except H-130 (115) and 

H-131 (115/220) 50/60 Cyc. 

Typical 
Power 

Transformers 

Pri: 115V 50/60 Cyc. 
• Choke/Cond. Inp. 

Typical 
Filter 

Reactors 

Type MIL 
No. Type 

Ind. @ MA Ind. @ MA 
Hys. DC Hys. DC 

hid. ® MA Ind. @ MA Res. Max. DCV Test V. 
Hys. DC Hys. DC Ohms Ch. Input RMS Case 

H-71 TF1RX04FB 20 40 18.5 50 15.5 60 10 70 350 500 2500 FB 

H-73 TF1RX04HB 11 100 9.5 125 7.5 150 5.5 175 150 700 2500 HB 

H-75 TF1RX04KB 11 200 10 230 8.5 250 6.5 300 90 700 2500 KB 

H-77 TF1RX04M13 10 300 9 350 8 390 6.5 435 60 2000 5500 MB 

N-79 TF1RX04YY 7 800 6.5 900 6 1000 5.5 1250 20 3000 9000 7x7x8 

And Special Units to • UNITED TRANSFORMER CORPORATION 
150 Varick Street, New York 13, N. Y. 

PACIFIC MEG. DIVISION: 4008 W. JEFFERSON BLVD., LOS ANGELES 16, CALIF. 

EXPORT LuViSiON. 13 EAST 40th STREET. NEW YORK 16, N. Y. CABLES: "ARLAll" 
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Precision 

FREQUENCY 
STANDARDS 

AND 

FORK OSCILLATOR 
UNITS 

PRECISION FORK OSCILLATOR UNITS 

IN 
TYPE 2003 

Size 11/2 " dia. x 414" H. Wght. 8 oz. 

Frequencies: 200 to 4000 cycles 

Accuracies:— 
Type 2003 (±.02% at —65° to 85°C) 
Type R2003 (±.002% at 15° to 35°C) 
Type W2003 ( ±.005% at —65° to 85°C) 

Double triode and 5 pigtail parts required. 
Input, Tube heater voltage and B voltage 
Output, approx. 5V into 200,000 ohms 

TYPE 2007-6 

TRANSISTORIZED, Silicon Type 
Size 11/2 " dia. x 31/2" H. Wght. 7 ozs. 

Frequencies: 360 to 1000 cycles 
Accuracies: 

2007-6 ( ± .02% at —50° to 85°C 
R2007-6 (±.002% at +15° to -F 35°C 
W2007-6 ( ±.005% at —65° to ± 85°C 

Input: 10 to 30 Volts, D. C., at 6 ma. 
Output: Multitap, 75 to 100,000 ohms 

TYPE 2001-2 

Size 334" x 41/2" x 6" H., Wght. 26 or. 

Frequencies: 200 to 3000 cycles 

Accuracy: ±.001% at 20° to 30°C 
Output: 5V. at 250,000 ohms 
Input: Heater voltage, 6.3 - 12 - 28 

B voltage, 100 to 300 V., at 5 to 10 ma. 

ACCESSORY UNITS FOR 2001-2 

L —For low frequencies 
multi-vibrator type, 40-200 cy. 

D—For low frequencies 
counter type, 40-200 cy. 

H—For high freqs, up to 30 KC. 

M—Power Amplifier, 2W output. 

P—Power supply. 

.nitsoultkveet,.. 

OUR NEW HOME, DOUBLING OUR FORMER CAPACITY 

Watch 

ELECTRONICS 

OM MU SR Mk MIN op 

ill IN ill 
Minn B2 

° 

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. 

PRECISION FREQUE CV STANDARDS  

TYPE 2005A 

Size 8" x 8" x 71,4" High 

Weight, 14 lbs. 

Frequencies: 
50 to 400 cycles (Specify) 

Accuracy: 
±.001% from 20° to 30°C 

Output, 10 Watts at 115V 

Input, 115V. (50 to 400 cy.) 

TYPE 212IA 

Size 
83,4" x 19" panel 

Weight, 25 lbs. 

Output: 115V 
60 cycles, 10 Watt 
Accuracy: 
±.001% 20° to 30°C 
Input, 
115V (50 to 400 cy.) 

TYPE 2H IC 
Size, with cover 

10" x 17" x 9" H. 
Panel model 

10" x 19" x 83i" H. 
Weight, 25 lbs. 

Frequencies: 50 to 1000 cy. 
Accuracy: 
(±.002% at 15° to 35°C) 
Output: 115V, 75W. 
Input: 115V, 50 to 75 cy. 

WHEN REQUESTING INFORMATION, PLEASE SPECIFY TYPE NUMBER 

ITP 
American Time Products 

61-20 Woodside Avenue 
Woodside 77, N Y 
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TAMING 
OF THE 

Newest additions to the Burnell Adjustoroid 8 
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 NOW FOR 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 2.741.020 

SCREW 

BUNH21.1. • CO INC 1040 

ceœ 
PIONEERS IN microminiaturization OF 
TOROIDS, FILTERS AND RELATED NETWORKS 

Eastern Division 
Dept. E-38 

10 Pelham Parkway 
Pelham, N. Y. 
PElhom 8-5000 

Teletype Pelham 3633 

Pacific Division 
Dept. E-38 
720 Mission St. 
South Pasadena, Col. 
MUrroy 2-2841 

TeletYP• Pasacal 7578 

2 3 

80 

60 
O 

40 

20 

o 

FREQUENCY KCS 
10 20 30 50 100 200 

___ ATE-34  

_ 50 JviLet' 
KERNEL 

Burnell & Co., Inc. Dept. E-38 
10 Pelham Parkway, Pelham, New York 

Gentlemen: 

D I am interested in your new universal 
toroidal reference chart. 

D I am interested in a Space Shrinkers Club 
membership. 

name  

title  

company  

address  
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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 

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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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. 

1 

Newt 
compulytic*ui 
ca a it 

SPRAGUE 
130.000 p.F 

2.5 V DC 

TYPE 32D 85C 

ats 

*Trademark 

*  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 130,000µF at 2.5 volts or 63012F 
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. 

For complete specifications on Type 32D COMPULYTIC 
Aluminum Electrolytic Capacitors, write for Engineering 
Bulletin 34418 to Technical Literature Section, 
Sprague Electric Co., 35 Marshall St., North Adams, 
Massachusetts. 

SPRAGUE COMPONENTS: 

CAPACITORS • RESISTORS • MAGNETIC COMPONENTS • TRANSISTORS • INTERFERENCE FILTERS • PULSE NETWORKS 

HIGH TEMPERATURE MAGNET WIRE • CERAMIC-BASE PRINTED NETWORKS • PACKAGED COMPONENT ASSEMBLIES 

SPRAGUE® 
THE MARK OF RELIABILITY 
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In Trio Labs' new Standard Laboratory 
AC VTVM ... the signal circuits are 
isolated from case and power 
circuits, to provide 

• floating measurements previously impractical 

• accurate voltage measurements to 5 cps 

• shock safety: case isolated from circuit under test 

The new Model 109-2 has 12 voltage ranges calibrated to RMS 
value of a sine wave: 0.001 to 300 VAC full scale, with frequency 
range of 5-200,000 cps. Accuracy is -..L-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. 

. . . Precision electronic instruments for measuee'à and control. 

TRIO LABORATORIES, INC. 
Plainview, Long Island, New York 
OVerbrook 1-0400 • TWX HKVL 1166 

1960. Trio Laboratories, Inc. 

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. 
W ALTHAM, MASS. 

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 
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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." 

COMPACT, 3-OUNCE TIME DELAY RELAY 
with silicone-controlled 

delay from 1/4 10 120 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. 

For full details, refer to Bul-

letin T-5002. A copy will be 

sent on request. 

HE I ATE MANN 

ELECTRIC COMPANY 
176 Plum St., Trenton 2, N. J. 

SEE US AT WESCON BOOTH 445-455 

BRIEF SPECS 

Time Delays: from 1/4 to 120 
seconds 

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 
50V DC, 0.5 amp at 125V DC. 

SA, 1675 
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Now, with one instrument, you can 

at 
411A Voltmeter 

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 -11%. 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.o.b. factory. 

8 CIRCLE 8 ON READER SERVICE CARD electronics 



instantly measure 

or any rf voltage 1 mv to 10 y, 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 e 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, e-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 
$ 411A Data Sheet) or better yet, call your e 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) e-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 
.41 /A into action on your bench now! 

HEWLETT-PACKARD COMPANY 
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 
Cable "HEWPACKSA" Tel. No. (022) 26. 43. 36 

August 12, 1960 
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UNIQUE NEW EIMAC 3CX10,000A3 CERAMIC TRIODE 

OFFERS VHF POWER UP TO 20 KW 

ersee 3CXI0,000A3 

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

An outstanding feature of this clean, efficient ceramic 
triode is the large reserve of grid dissipation assured by 
platinum-clad tungsten grid wires. Overload protection has 
also been built 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-AB2 or class-B linear amplifier 
in audio or r-f 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 

E1MAC 3CX10,000A3 Height Diameter 

Max. 

Operating 

Temp. 

Filament 

Voltage 

Filament 

Current 

Frequency 

for Max. 

Ratings 

Max. 

Plate-Diss. 

Rotin9 

CERAMIC TRIODE à.25" 250 °C. 7.5 102 amp. 110 Mc. 10,000 warts 

EITEL-McCULLOUGH, INC. 
San Carlos, California 
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ELECTRONICS NEWSLETTER 
Silicon Power Unit 

Bids for Space Jobs 

DEVELOPMENT of a 1-Gc 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 

*if 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 toy 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 
year 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. 

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, call 
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 
$300 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 crystals 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). McCunney says 
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. 
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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 — 
easy 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 

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 fixed 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. Malcarney, 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. 

Ç. 
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BEST TEST 

SET YET! 

"If 

For fast, foolproo easurernit of GAIN, LOSS, VSWR, Q, X„ Xc, Z 

e 4 s. 
rottoi 4, 1, 

41--
• 

JEURRU MODEL 1707 
Complete RF TEST SET employs the 

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 
job 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—Jerrold's sweep 
frequency MBC method will serve them better. 

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

Crystal Controlled 

Marker Generator 

 -› 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 

Model 707—The heart of the test set. 
Features an extremely flat RF output 
(-±-5/100 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 
simultaneous visual presentation of ref-
erence standards against which the test 
information is compared. 

Model 1707 Price $1,570.00 
(Oscilloscope, rack, or recorder not included) 

HUM ELECTRONICS CORPORATION Industrial Products Division, Dept. ITE-68, Philadelphia 32, Pa. 
Jerrold Electronics (Canada) Ltd., Toronto • Export Representative: Rocke International, N.Y. 16, N. Y. 

*Similar test sets available for other ranges 

WESCON BOOTHS 426-427 
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CANNON PLUGS...AVAILABLE 
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 
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THROUGHOUT THE WORLD 
experienced plug manufacturer; why you should consult Cannon 

for all your plug requirements. 

The Cannon Plug Guide "CPG-4," CANNON 
111 containing valuable information on 

our products, may be obtained by g PLUGS 
writing to: 

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

August 12, 1960 
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JOB WOULD YOU TAKE? 

If 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 
can't make a go of it. They are virtually 

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 to you. Write 
for a free booklet to: HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, N.Y. 

HIGHER EDUCATION 

Sponsored as a public service, 
in co-operation with the Council for Financial Aid to Education 

Ammo& 

KEEP IT BRIGHT 
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MICROWAVE 
EQUIPMENT 

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

M-Band Components, 10 to 15 KMC! 

Tool now for swift, sure measurement in the sig-
nificant microwave communications band (WR75). 
New 'iv microwave equipment includes many popu-
lar 4 waveguide units specifically engineered for 
precise work between 10 and 15 KMC. Check this 
list: M375A 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, 
M870A Slide Screw Tuner, M914B Moving Load, 
M920B Adjustable Short. All fitted with flat cover 
flanges for WR75 waveguide. See your 9 catalog 
for general description of this equipment as sup-
plied for other bands; call your e representative 
for details, prices. 

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, 00 938A (18 to 26.5 KMC output) and e 940A (26.5 
to 40 KMC) can be driven from 00 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 00 626A or 628A. Input power 10 mw (design 
center), 200 mw (maximum). Output monitor accuracy -1-1 
to ±2 db depending on model and frequency; output attenua-
tor accuracy +2% of reading or 0.2 db (whichever is great-
er). Attenuator range 100 db; output SWR approx. 2 :1 at 
full output. 9 938A, $1,500.00; (00 940A, $1,500.00. 

=4) 

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

Simple front panel calibration. Militarized, transistorized for 
reliability in extreme environments. High sensitivity permits 
decouping 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! fo 362A Low Pass Waveguide Filter 
Increase accuracy of SWR measurements! New e 362A 
Low Pass Waveguide Filter is useful for suppressing 
harmonics in slotted line measurements, receiver meas-
urements and other measurements where a pure signal 
is required. The compact ee 362A features low insertion 
loss and the stop band is more than one octave wide. 
Harmonics and higher order modes suppressed at least 
40 db. 00 M362A (10 to 15.5 KMC, WR75) $125.00; e 
N362A (15 to 21 KMC, WR51) $125.00. 

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

Maximum flexibility, simplicity, convenience 
for obtaining cw and swept rf frequencies, 1 to 
2 KMC, are yours with the 9 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 
or frequency modulation possible (other 680 series sweep oscillators for frequencies 
2 to 18 KMC, 10 mw minimum). 9 682A (cabinet) $3,090.00; ce 682AR (rack 
mount) $3,075.00. 

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

EASTERN SEABOARD 

Asbury Park. New Jersey 
The 1. E. Robinson Company 

905 Main Street 
KEllog 1-3150 

Baltimore 15, Maryland 
Norman Associates, Inc. 

3006 West Cold Spring Lane 
MOhawk 4-8345 

4-Boston Area 
Burlington, Massachusetts 
Yewell Associates, Inc. 
Middlesex Turnpike 
BRowning 2-9000 

-4-Bridgeport 8, Connecticut 
Yewell Associates, Inc. 
1101 East Main Street 

FOrest 6-3456 

Camp Hill, Pennsylvania 
The I. E. Robinson Company 

2120 Market Street 
REgent 7-6791 

Englewood. New Jerso), 
R. M. C. Associates 
391 Grand Avenue 
LOwell 7-3933 

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

+Philadelphia Area 
West Conshohocken, Pennsylvania 

The I. E. Robinson Company 
144 Elizabeth Street 

CHestnut Hill 8-1600 and 
TAylor 8-6200 

Pittsburgh 27. Pennsylvania 
S. Sterling Company 
4232 Brownsville Rd. 

TUxedo 4-5515 

ip Sales and Service Representatives in North America 
4- Indicates Instrument Repair Stations. 

Poughkeepsie, N. Y. 
Yeu ell 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. 
STillwell 5-0296 

-+- Washington. D. C. Area 
Rockville, Maryland 

Borman Associates, Inc. 
941 Rollins Avenue 
HAzelwood 7-7560 

SOUTHEASTERN STATES 

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

CEdar 3-7522 

-I-High Point, North Carolina 
Bivins & Caldwell, Inc. 
1923 N. Main Street 

882-6873 

Huntsville, Alabama 
Bivins & Caldwell, Inc. 

534-5733 
(Direct line to Atlanta) 

-4- Orlando. Florida 
Stiles Associates, Inc. 
1226 E. Colonial Dr. 

GArden 5-5541 

Richmond 30, )(inhale 

Bivinsgn 5 & iCa1d:9-e3l1l, Inc. 
1219 High Point Ave. 

n  

St. Petersburg 8, Florida 
Stiles Associates, Inc. 

410 - 150th Ave., Madeira Beach 
WAverly 1-0211 

CENTRAL, SOUTH 
CENTRAL STATES 

-4-Chicago 45. Illinois 
C:rossley Associates, Inc. 
2501 West Peterson St. 

BRoadway 5-1600 

4-Cleveland 24, Ohio 
S. Sterling Company 
5827 Mayfield Road 
HIlIcrest 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-ledianapolis 20. Indiana 
Crossley Associates, Inc. 
5420 No. College Avenue 

CLifford 1-9255 

Kansas City 30. Missouri 
Harris-Hanson Company 

7916 Paseo Blvd. 
HIlland 4-9494 

St. Louis 17, Missouri 
Harris-Hanson Company 

2814 South Brentwood Blvd. 
Mission 7-4350 

+St. Paul 14, Minnesota 
Crossley Associates, Inc. 
842 Raymond Avenue 

Midway 6-7881 

+Dallas 9, Texas 
Earl Lipscomb Associates 

P. 0. Box 7084 
FLeetwood 7-1881 and 

EDison 2-6667 

4-Houston 5. Texas 
Earl Lipscomb Associates 

P. 0. Box 6646 
MOhawk 7-2407 

WESTERN STATES 

4--Albuquerque. New Mexico 
Neely Enterprises 

6501 Lomas Blvd., N. E. 
ALpine 5-5586 

+D  10. Colorado 
Lahana & Company 

1986 South Broadway 
PEarl 3-3791 

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

4-Los Angeles, California 
Neely Enterprises 

3939 Lankershim Blvd. 
North Hollywood, Calif. 

TRiangle 7-0721 

4-Phoenix. Arizona 
Neely Enterprises 
641 East Missouri 
CRestwood 4-5431 

Portland 9, Oregon 
ARVA 

1238 N. W. Glisan 
CApitol 2-7337 

Sacramento 14, California 
Neely Enterprises 
1317 - 15th Street 
Gilbert 2-8901 

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

+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 Blvd. 
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 

-FToronto 10, Ontario 
Atlas Instrument Corporation, Ltd. 

50 Wingold Avenue 
RUssel I 1-6174 

Vancouver 2, British Columbia 
Atlas Instrument Corporation, Ltd. 

106-525 Seymour Street 
MUtual 3-5848 
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HEWLETT-PACKARD COMPANY 
1501 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U. S. A. 

CABLE "HEWPACK" DAvenpor1 6-7000 

HEWLETT-PACKARD S. A. 
RUE DU VIEUX BILLARD NO. 1, GENEVA, SWITZERLAND 

CABLE: "HEWPACKSA" TEL. NO. (0221 26. 43. 36 

Argentina 
Mauricio A. Suarez 
Telecomunicaciones 

Carlos Calvo 224. Buenos Aires 
Tel. 30-6312-34-9087 

4-Australla 
Geo. H. Sample & Son 
(Electronics) Pty. Ltd. 

17-19 Anthony Street, Melbourne, C.1. 
Tel: Fi 4138 (3 Lines) 

Geo. H. Sample & Son Pty. Ltd. 
280 Castlereagh Street, Sydney 

Tel: MA 6281 (3 Lines) 
Belgium 

International Electronic Company 
INELCO S. A. -

20-24 rue de l'Hopital, Brussels 
Tel: 11 - 22 - 20 (5 Lines) 

Cabo 
Caribbean Electronics, S.A. 

Callé L 353, Vedado, Habana 
Telef F-3274 
Denmark 

Tage Olsen A/S 
Centrumgirden, Room 133 

6D, Vesterbrogade, Copenhagen V. 
Tel: Palae 1369 and Palae 1343 

Finland 
INTO 0/Y 

11 Meritullinkatu, Helsinki 
Tel: 62 14 25 and 35 125 

Sales and Service Representatives Overseas 
+Indicates Instrument Repair Stations. 

+France 
Radio Equipements 

65 rue de Richelieu, Paris 2ème 
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. Te) 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-Packard Company 

PRINTED IN U. O. A. 

India (Continued) 
The Scientific Instrument 

Company, Ld. 
B-7, Ajmeri Gate Extn. 

New Delhi 1 

The Scientific Instrument 
Company, Ld. 

30, Mount Road, Madras 2 

Israel 
Electronic & Engineering Ltd. 
6 Feierberg St., Tel-Aviv 

Phone 4288 

4-Italy 
Dott. Ing. Mario Vianello 
Via. L. Anelli 13, Milano 

Telef. 553-081 

Japan 
Seki at Company, Ltd. 
Daini Taihei Building 

No. 1 Kanda Higashi-Fukudacho 
Chiyoda-Ku, Tokyo 
Tokyo (866) 3136 - 8 

+Netherlands 
C. N. Rood N.V. 

11 • 13 Cort Van Der Lindenstraat 
Rijswijk (Z.H.) 

Tel. The Hague - 98 -51 -53 (6 Lines) 

New Zealand 
Geo. H. Sample & Son (N.Z.) Ltd. 

431 Mount Albert Road 
Mount Roskill S.1, Auckland 

Tel: 89-439 

Norway 
Morgenstierne & Co. 

Colletts Gate 10, Oslo 
Tel. 60 17 90 

Portugal 
Senatejo Industrial, Lda. 
Rua do Alecrim, 46-S/Loja 

Lisbon 
Tel: 3 44 46 - Expediente 

36 86 43 - Gerencia 

Union of South Africa 
F. H. Flanter & Co.. (Pty.), Ltd. 

Rosel la House 
Buitencingle Street, Cape Town 

Tel. 3-3817 

Spain 
ATAIO, Ingenieros 
A. Aguilera, No. 8 

Madrid 
Tel: 23 27 42 

57 84 51 

+Sweden 
Erik Ferner AB 

Snarmakarvagen 35 
Bromma 

Tel: 252870 

- Switzerland 
5115 Paul Frey 
Hangweg 27 
Kiiniz - Bern 

Tel: (031) 63 36 44 

Taiwan (Formosa) 
Far-Eastern Company 
No. 6 Nanyang Street 

Taipei, Taiwan 
Telephone: 27876 

31868 

4-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 



see 
these... 

PRIMARY 
FREQUENCY/TIME 
STANDARD SYSTEMS 

The new 0 primary frequency 
and time standard consists of 
the following four basic in-
struments (plus receiver not 
supplied or shown). Failsafe, 
compact, rugged. Basic capa-
bility of the system can be 
extended with addition of 
auxiliary equipment. 

4 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. 

0 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 e 103AR Frequency Standard and 
WWV (or other) standard time signals average out 
errors due to propagation path variations. Also suitable 
for VLF comparisons. $2,500.00. 

e 724AR Standby Power Supply 
Powers 0 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, e 724AR, $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 4 precision elec-
tronic counters offer 
measurement to 500 
MC with the versatile 
new 525C plug-in. 
Used with the 9 524C 

•I Counter, for example, 
high Y2 KMC range is 
achieved at no sacri-
fice of 3/108 stability, 
measuring ease, big, 
bright, in-line readout. 

The 524C reads frequencies to 10.1 MC directly; also 
measures time interval 1 psec to 100 days or period 0 
cps to 100 KC. Maximum resolution 0.1 psec; stability 
3/108 short term and 5/108 per week long term. e 
525C plug-in also is usable with e 524D or 524B Count-
ers. 

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

ie 525C Plug-In Frequency Converter, $425.00. 
Model 524C (cabinet) $2,300.00; e 524CR (rack mount) 
$2,275.00. 

OSCILLOSCOPES 

16013 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 e 170B) provide great flexibility, 
eliminate possibility of obsolescence. 24 calibrated 
sweep times are provided, 0.1 psec/cm to 5 sec/cm, 
+3% accuracy. Sever range magnifier increases fast-
est sweep to 0.02 psee/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; e 160B 
$1,850.00. 

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

This plug-in unit for 9 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 0.5 y to —0.5 v, X-axis -F 50 y to —50 I/ 
approximately. Oscilloscope sweep speeds from fastest 
scope speed to 5 msec/cm (Signal rep rate greater than 
20 cps). e 166C $300.00. 

NEW! e 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 e beam finder and 
unique dual plug-in system (vertical and time axis plug-
ins), increasing versatility. e 170A, $2,150.00. 

e 166D Sweep Delay Generator 
This plug-in (above, in 170A), is the most useful sweep 
delay available. Usable with e 160B 15 MC Scope or 
e 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 show an 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 psec to 10 sec. Delaying sweep 18 ranges. 
Delayed length 0 to 10 cm. Delay functions, trigger main 
sweep, arm main sweep, mixed sweep. e 166D, $325.00. 

AUDIO-VIDEO INSTRUMENTATION 
NEW! e 722AR Transistorized 
Power Supply — 2 amp output! 

Now! Have new power output ca-
, & pability from this compact (51/4" 

high), dependable transistorized 
power supply. e 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. 

722AR (rack mount) $450.00. 

OS I 
us,sq 

Model 166C in 160B Oscilloscope) 

AC-97C Sweep Drive for 
0 302A Wave Analyzer 

Now! Convert your 0 302A 
Wave Analyzer to a sweep os-
cillator - tuned voltmeter for 
automatic frequency response 
measurements, even in noisy 

systems. Make automatic plots of harmonics or inter-
modulation products with an X-Y recorder. 
New 9 AC-97C motor accessory allows you to sweep 

the entire frequency range of e 302A. Mounts on 302A, 
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. e AC-97C $275.00: 9 302A 
(cabinet) $1,750.00; 9 302AR (rack mount) $1,735.00. 

NEW! 
1,000 MC 
SCOPE 

NEW! 
1,000 MC 
1 mv VTVM 

6 

ee 

Easy to use as a 10 

Try it yourself at WE 

e 185A 1,000 MC Oscil 
Now the e 185A Oscillc 
design, is usable to 1,000 
— conventional controls 
is the scope to use anyv 
offering a big, bright "1C 
duty cycles. Special feat( 
low jitter, wide dynamic 
of small voltages, even ti 
age plateau. Full 10 cm 
tation for waveform an 
channel input, five mode 
0.1 nanosecond/cm. Hig 
mized by high input resis 
extreme resolving capab 
ing external circuits. 
within 3 db to at least 80 
nique, the 185A with im 
operation 10 to 1,000 MI 
$2,000.00; (Requires e 
for operation, $1,000.00. 

Measure 1 mv at rf fr 

ei 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 
4-1 db, 0.5 MC to 1,000 
usefulness. Output for g 
toelectric chopper provi 
eliminates contact noise 



The important advances in 

environmental testing come from MB 

ft41,4i' h 

NEW MB automatic spectrum equalizer 

to revolutionize random vibration testing 

Heart of the MB automatic equaliza-
tion system is the multi-channel tran-
sistorized amplifier which provides 
amplitude control. The plug-in printed 
circuit assembly shown above con-
tains four of these channels. Fre-
quency control is provided by the 
80-channel filter assembly in the 
compact metal box. 

CONSTITUTING 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 
automatically made during test run. 

Automatic spectrum equalization is another of MB's important and continuing 
contributions in the field of environmental testing. 

ezwecmoivics 
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SPRAGUE 
PIEZO-

ELECTRIC 
CERAMIC 
ELEMENTS 

ELEMENTS 
FOR ALL 

APPLICATIONS 
AS WELL AS 
COMPLETE 

TRANSDUCER ASSEMBLIES 
FOR MOST APPLICATIONS, 
SUCH AS UNDERWATER 

SOUND AND 
VARIOUS ORDNANCE AND 

MISSILE DEVICES. # 

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. 

et. WRITE FOR 
lei LITERATURE 

SPRAGUE ELECTRIC COMPANY 
35 Marshall Street, North Adams, Mass. 

SPRAGUE® 
THE MARK OF RELIABILITY 

FINANCIAL ROUNDUP 

GE Six-Month Earnings Si 

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, 
Ill., 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,-

11 Million 

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 1,292 151/8 141/4 151/6 
Gen Tel & Elec 1,262 291/4 27% 291/4 
Inn Tel & Tel 1,070 40'4 361/2 403/4 
RCA 991 607/8 58 60 
Gen Electric 882 84% 801/a 845/s 
Collins Radio 857 605/8 561/2  605/a 
Sperry Rand 838 231/4  21% 223/4 
Ampex 739 35% 321/2 337/e 
Westinghouse 702 56 50% 56 
Gen Inst 630 427/8 38 42 
Varian Assoc 554 58 50 58 
Standard Kollsman 549 237/8 22 23% 
Intl Resistance 497 32 2744 32 
Litton Ind 475 841/8 761/a 833/4  
Beckman 463 851/8 78 8438 
Transitron 456 481/4  445/8 48 
Zenith 450 1163,k 1083/4 11614 
Philco Corp 370 261/8 241/8 261/8 
Univ Controls 364 15% 141/a 153/8 
Gen Dynamics 349 437/8 411/4 43 
Fairchild Camera 331 174 1623/4  174 
Burroughs 328 347/a 331/8 343/4 

Raytheon 318 40 371/2 39% 
Elec & Mus Ind 318 7 61/2 7 
Texas Inst 278 2251/2 2131/2 2251/2  

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

26 CIRCLE 26 ON READER SERVICE CARD 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 recovery 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. 

NEW 
FROM 
WESTINGHOUSE: 

STATIC 
POWER 
SUPPLIES FOR 
SPACE AGE 
PROJECTS 

for Sonar 

for G.S.E. 

for Aircraft/Missiles 

Westinghouse delivers rugged, reliable static power 
in any power range to meet your system 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 engineer. Or write: West-
inghouse Electric Corporation, P.O. Box 868, Pitts-
burgh 30, Pa. You can be sure... if it's Westinghouse. 

J-92801 

Westinghouse 

for Radar 
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Voltage Regulator and Power Supply Users: 

RAYTHEON ESTABLISHES 

PROGRAM 2020 
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Excellence in Electronics 

NEW RAYTHEON STANDARD VOLTAGE REGULATOR MODELS INCLUDE 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 CHOOSE 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 regulatoreprovide 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 Li: 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 

SEE US AT THE WESCON SHOW—Booth 2020 

CHECK THESE BENEFITS OF 

NEW RAYTHEON VOLTAGE REGULATORS 

o Lower prices and prompt delivery of 2,020 standard models 
• Isolated secondaries on all models 
• 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  

r,ee ,r—n et, axe al 

Company  

City State  
Raytheon voltage regulators are also available from your local Raytheon distributor 



MARKETING 

. . . 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: 

stromics 
A DIV. OF MITCHELL CAMERA CORP. 

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

MILLIONS 
OF DOLLARS 
$ 400  

$100 
1954 1955 1956 1957 1958 1959 

CAPACITOR SALES 

SOURCES: 1954-1959, EIA 
1960 Estimate, ELECTRONICS 

1960 (Est.) 

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. 
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see Giannini's newest products, Booths 758 — 759 WESCON, Lc.),› r1/4r,c,eies Sports Arena August 23-26 

HETEROGISTICS 

[Giannini  Controls Corporation A NAME TO 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! Example:OPremise: 
Giannini's systems capability is based on unsurpassed depth of com-
ponent experience in Air Data Instruments, Inertial Instruments, 
Servo Components. ()Premise: 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. ()Add: Long experience in anticipating and solving 
complex systems problems; continuing research into changing 
requirements for component performance. Conclusion: Giannini 
is a Name to Plan With. 
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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. 

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. • Giannini met the requirement by designing a 
three-axis gyro system for tlight control and for telemetering 
pitch, roll, and yaw rates. Two of these subsystems 
are used in every Titan. 411 
CIRCLE 34 ON READER SERVICE CARD II/ Ile 

me 



AIR DATA INSTRUMENTS 

THIS MAKES GOOD SENSE: HE WHO KNOWS 

MOST ABOUT ALL THE PARTS CAN BEST PUT THEM 

TOGETHER INTO A WHOLE THAT WORKS. ONLY 

GIANNINI HAS PROVEN EXPERIENCE IN SUPPLY-

ING ALL OF THESE COMPONENTS 

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. 

e 
SERVO COMPONENTS 

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-linear. Single-turn and 
multi-turn rotary. Low-torque models. Rectilinear 
units with or without spring loading. Unique 
Spiralpot® with infinite resolution from a wire- i 
wound element. Stepping Motors — Segmented 
Torquers — Milliwatt Motors. More reasons why 
Giannini serves aerospace engineering/manage- s, 
ment fast and well...in design, liaison, production, 
field service. • 

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 AC or 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 
virtually all major 
prime contractors 
in scores of 
world-wide 
projects. 

war' 



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 

CALIFORNIA 
2275 E. Foothill Blvd. 
Pasadena, California 
MUrray 1-9513 
SYcamore 3-2101 

Room 261 
Town & Country Village, 
Palo Alto, California 
DAvenport 1-6537 

TECHNICAL LITERATURE 

for high technical competence and for his attitude of helpful service. 

ILLINOIS 
8 South Michigan Avenue 
Chicago 3, Illinois 
ANdover 3-5272 

WASHINGTON 
3610 Ronald Drive 
Seattle 8, Washington 
PArkway 3-5850 

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. 

Giannini 

OHIO 
2600 Far Hills Avenue 
Dayton 19, Ohio 
AXminster 9-7383 

WASHINGTON, D.C. 
5228 Westpath Way 
Washington 16, D.C. 
Oliver 4-0011 

System Case Studies 

I. Trim Compensator for 
Jet Liner 

2. Stall Warning System for 
Douglas Cargomaster 

3. Compact True Airspeed 
Computer for Rugged 
Environment 

4. Voltage Monitor for 
Telemetry System 

NEW YORK 
Empire State Bldg. 
New York 1, N.Y. 
CHickering 4-4700 

NEW JERSEY 
Sherwood Lane 
Caldwell Township, N.J. 
CApital 6-7777 

5. Engine Pressure Ratio 
System for Jet Aircraft 

6. Variable Inlet Controller 
for Supersonic Fighter 

Component Data 

7. Air Data Instruments 

8. Inertial Instruments 

9. Servo Components 

Monthly Mailing 

10. Giannini Technical Notes 

Controls Corporation 1600 South Mountain, Duarte, California 
A NAME TO PLAN WITH 
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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 

rai.?1 

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-

qBP 

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. 

The Electronics Man "buys" what he reads in ... 

/*A McGRAW-HILL PUBLICATION / 330 WEST 42nd STREET, NEW YORK 36, N.Y. --

electronics I 
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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-

f U5.122_,),f1 

7;1,11 

t.  
INPUT 2 

VOLTS 

GROUNO 

- r2 VOLTS 
001, 0, 

o,TPu , 

actual sde 

10 MC FLIP-FLoPS 

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. 

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. 

CAMBRIDGE THERMIONIC CORPORATION 

7/' 3gcox11® 
The guaranteed electronic components 
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Only 

MINCOM 

has the 

DC 

TOP 

PLATE 

SEE US AT 
WESCON 

With all transport functions powered by DC, the Mincom 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. 

... WHERE RESEARCH IS THE KEY TO TOMORROW 

MINCOM DIVISION M INNESOTA M INING AND M ANUFACTURING COMPANY 
2049 SOUTH BARRINGTON AVENUE, LOS ANGELES 25, CALIFORNIA • 425 13TH STREET N. W., WASHINGTON 4, O. C. 
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For Government Spec Wire 

the Leaders Specify 

Alpha offers a complete line of Mil- W-76A Wire from stock 
for immediate delivery from your local 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 

TYPE LW 
UNCOVERED 
PLASTIC 

TYPE LW 
NYLON 
JACKET 

TYPE MW 
UNCOVERED 
PLASTIC 

TYPE MW 
SHIELDED 

TYPE MW 
NYLON 
JACKET 
(SHIELDED) 

TYPE MW 
NYLON 
JACKET 

TYPE MW 
GLASS 
BRAID 

TYPE MW 
GLASS 
BRAID 
SHIELDED 

TYPE HW 
UNCOVERED 
PLASTIC 

TYPE HW 
GLASS 
BRAID 

1. White 
2. Black 
3. Red 
4. Green 
5. Yel low 
6. Lt. Blue 

MIL-W-76A 

DESCRIPTION 
(Single conductors) 

stranded tinned copper, light 
wall thermoplastic insulation. 
80°C 

stranded tinned copper, light 
wall thermoplastic insulation, 
clear nylon jacket overall.. 90 °C 

stranded or solid tinned copper, 
thermoplastic insulation. 
80°C 

stranded tinned copper insulation, 
tinned copper shield overall. 
80°C 

stranded tinned copper, 
thermoplastic insulation 
tinned copper shield overall, 
jacket over shield. 90°C 

stranded tinned copper, medium 
wall thermoplastic insulation, 
clear nylon jacket overall. 90°C 

stranded tinned copper, thermo-
plastic insulation,lacquered 
glass braid overall. 80°C 

stranded tinned copper, white 
thermoplastic insulation, lac-
quered glass braid tinned copper 
shield overall. 80°C 

stranded tinned copper, heavy 
wall thermoplastic insulation. 
80°C 

stranded tinned copper, heavy 
wall thermoplastic insulation, 
lacquered glass braid overall. 
80°C 

7. Brown 
8. Orange 
9. Gray (slate) 

10. Violet (purple) 
11. Tan 
12. Pink 

VOLT 
RATING 

300 

300 

1000 

1000 

1000 

1000 

1000 

1000 

2500 
(22-14)  
600 
(12-6) 

600 

CONDUCTOR 
SIZE 

STOCK 
COLORS 

20-30 *1-10 & 
*14-22 

20-30 *1-10 & 
*14-22 

12-24 
(stranded) 

16-22 
(solid) 

*1-30 

12-24 
Conductors 16-24 

Colors *1-10 
Conductors 12-14 

Colors *1-3 

16-22 *1 

12-22 
Conductors 16-22 

Colors*1-10 &*14-22 
Conductors 12-14 

Colors *1-6 

12-22 
Conductors 16-22 

Colors *1-19 
Conductors 12-14 
Colors *1 & *14-22 

12-22 *1 

6-22 Conductors 6-16 
Colors *1-3 

Conductors 18-22 
Colors *1-10 

6-10 *1, 14, 15 

13. Dark Blue 19. White/Brown 
14. White/Black 20. White/Orange 
15. White/Red 21. White/Gray 
16. White/Green 22. White/Violet 
17. White/Yellow 23. White/Black/Red 
18. White/Blue 24. White/Black/Green 

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

ALPHA 
NUMBER 

1685-1690 

1675-168p 

1550-1567 

1350-1356 

1371-1374 

1504-1509 

1590-1595 

1361-1366 

1571-1579 

1561-1567 

1598-1599/6 

25. White/Black/Yellow 
26. White/Black/Blue 
27. White/Black/Brown 
28. White/Black/Orange 
29. White/Black/Violet 
30. White/Black/Gray 

ALPHA WIRE CORPORATION Subsidiary of [ORAL Electronics Corporation 
200 Varick Street, New York 14, N. Y. 
Pacific Division: 1871 So. Orange Dr., Los Angeles 19, Calif. 

WESCON BOOTH 2617-18 
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• 

introduces 
an exciting new device for simpler, more 

reliable, more economical switching circuitry 

NS OR 
(131"-N IS-TOR) 

The Silicon NPN Tetrode binistor is a new com-
ponent and a new concept for the circuit designer! 
The key parameters of this bi-stable, negative 

resistance device are determined by external cir-
cuitry in contrast to existing devices. The significant 
reduction of peripheral circuitry results in outstand-
ing savings in cost, space, weight and solder con-
nections. For example, a typical flip-flop requires at 
least 13 components versus only 4 in an equivalent 
binistor stage. Very large current and voltage gains 
are realized in both on and off directions. Inputs 
and output are compatible in level with typical 
transistor and diode circuits. The tetrode binistor 
can operate from —80°C to +200°C. 
To learn more of this important new develop-

ment — THE BINISTOR — and how it works — 
write for Bulletin No. TE-1360. 

CONDENSED SPECIFICATIONS TRANSITRON BINISTOR 

Typical Turn-off Current Gain 50 @ 15ma Collector Current 

Operating Collector Current Range 50ma to 15ma 

I; critical 0.5ma @ 5ma Collector Current 

Operating Temperature Range with-
out Temperature Compensation —65°C to 150°C 

INJECTOR 

COLLECTOR 

SILICON TETRODE 
BASE 

BINISTOR 
CIRCUIT SYMBOL 

EMITTER 

BINISTOR 
OUTPUT 
CHARACTERISTIC 

5V 

COLLECTOR TO EMITTER VOLTAGE 

MEET US AT WESCON — BOOTH 2638-39 

'Fro n it ro n 
electronic corporation 
wakefield, melrose, boston, mass. 

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 

... arid they wasted Five rhino= 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! 

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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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 b specifica-
tions hand application data. rus IN siut-um r Nr-rs 

O 

DIVISION Of 

37TH AND PERKINS CLEVE= CLEVELAND 14, OHIO 

WORKS ilDINDR 



compact 
transistor switching 
for 
millisecond 
monitoring 
—&-ush 
W 28 P 

429871-910 

SERIAL NO. 
1567 

t. 'a) z•-• 
Q91 IQ81 11_071 

R8I R711 R6I 

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-
able monitoring. Write for complete details.  brush INSICEtumnivrs 

37TH AND PERKINS 

DIVISION OF 

CLEVITE 
COM•ow••ION 

CLEVELAND 14. OHIO 



CORPORATION OF AMERICA 

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. 
SUPRA MICA 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 production 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, 
maximum temperature endurance (unstressed)—up to +1550°F 
heat distortion temperature * —up to +1360°F 

• 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 
See us or WESCON Booth 314-315, August 23-26, 1960 
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Looking Ahead to 'M 
Es, 

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, exhibits share the spotlight with technical sessions 

LOS ANGELES—"Definite departure 
from familiar technical convention 
formats" is promised by Richard G. 
Leaner. chairman of the 33-man 
technical program committee for 
this year's Western Electronics 
Show & Convention. 
The 1960 Wescott. 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." says Leaner. "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 sessions with debates. 
panels and special workshops. The 
complete convention record will be 
available to registrants on opening 

day, and speakers have been urged 
to use platform appearances for •;-
panded discussions of their topics. 
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 
probe ideas for reducing coes and 
saving time. Another session, aimed 
at management men, will be a panel 
discussion among authorities 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 Wescott. 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 du ring 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 youngsters 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 
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Sports Arena's 138,000 sg'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 
companies throughout the nation. 
Five of these will be selected for 
prizes prior to the opening of the 
show; the entire group will be on 
display in an exhibition hall on the 
arena's glass-walled concourse. 

Field trips include this Rocketdyne rocket-engine test facility in the 
mountains behind Los Angeles 
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This power triode is submitted by Potentiometrie recorder entered by 
Eitel-McCullough Beckman Instruments 

Designers Vie for M 

Variable attennator designed for 
Hetelett-Packard 

EIJ -1 Prizes 
Industrial arts in electronics are highlighted by second Wescon 
design contest. Twenty-five competitors line up for try at five awards 

One of 4 measuring instruments designed for Decker Corp. 

New style for Volt ron Products' precision electric meters 

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 
support to this portion of the Wes-
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Entry by Minnesota Min-
ing & Mfg. is this model 
CM-100 video-band record-
er/reproducer 

con program. The contest will be a 
permanent part of the Wescon 
agenda from now on. 
Among the entrants are: a pre-

cision standing-wave detector by 
DeMornay-Bonardi; a high-speed 
data-processing system by Beck-
man Instruments; a signal gener-
ator from Southwestern Industrial 
Electronics; Bendix G-20 data pro-
cessor; the model 312 digital con-
trol system of General Electric; the 
GM-100 video-band recorder by 
Minnesota Mining & Manufactur-
ing; a cabinet design from Thomp-
son-Ramo-Wooldridge ; Librascope's 

210-XY plotter; P. R. Mallory's 
voltage reference battery; a Voltron 
Products voltmeter; a traveling-
wave tube by Huggins Labora-
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 
resistor; an Ampex TM-1 digital 
tape handler and an Eitel-McCul-
lough X762B power triode. 
These and other components and 

systems will be shown at the Sports 
Arena. 

"Thruline" 
Directional 

RF Wattmeters 

BIRD 

82-A 

(500 Watts) 

80A 

(20 Watts Max.) — 

7etotaele" 
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 mc. 

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

SPECIFICATIONS 

MODEL 

MAXIMUM 
POWER 

(le Still Air) 
FREQUENCY 
RANGE 

MAX. 
MR INPUT CONNECTOR WEIGHT 

MAXIMUM 

HEIGHT 
DIMENSIONS 

LENGTH WIDTH 
80-A 20 W 0-1000 mc 1.1 "N Female 2 lbs. 4 1/4 " 41/4 " 1 1/2 " 
81 50W 0-4 kmc 1.2 *.w.r.m.d. 4 lbs. 4 1/2 " 9 %" 221/33" 81-B 80 W 0-4 kmc 1.2 "N" Female 4 lbs. 611/22" 9%" 3'1/4 " 
82-A 500 W 0-3.3 kmc 1.2 Coplanar Adapter to 

IJG.21B U Supplied. 
RG-17. RG-19 cable 
assemblies 
available. 

17 lbs. 8,/,‘" 18 'h" 5,me 

82-AU 500 W 0-3.3 kmc 1.2 LC Jack mates with 
uc-Issm plug on 
AG-17/U cable. 

17 lbs. 8me 19 1/2 " 5"As" 

82-C 2500 W 

Water cooled 

0-3.3 kmc 1.2 Coplanar Adapter to 
UG-21 B USupplhed. 
RG-17. AG-19 cable 
assemblies 
available. 

26 lbs. 87/4 " 20'3A4" sw,„" 

OTHER BIRD PRODUCTS 

Coax.' 
RF Filters 

I 30303 Aurora Road, Cleveland 39, Ohio 
Western Representative. 

VAN GROOS COMPANY, Woodland Hills, Calif. 

Cor., 
RF Swcches 

"Termalims" 
RF Absorpteon 
Wattmeters 

ELECTRONIC CORP. 
CHurchill 8-1200 
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Advanced missile systems, space- ELEcTRoNic TimING 
probing research vehicles, high 

performance avionic and ground 

support equipment, 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 

developed research and engineering skills,together with modern manufacturing techniques, repre-

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

controls. Lending strong support to these advanced technologies is 

Tempo's exacting Quality Assurance Program, a company-wide func-

tion culminating with temperature and voltage testing 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 

...you are invited to write, phone or TWX for complete engi- REL1ABILITy 
neering and catalog data. Tempo Instrument Incorporated, Box 

338, Hicksvffle, N.Y. • OVerbrook 1-2280 • TWX Hicksville 429 

PULSE TRAIN GENERATORS. For control 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. 

INTERVALOMETEFtS. Typical operation: 300 
seconds after application of 28 vdc, output 
relay energizes; 3 seconds later, relay de-
energizes. Cycle repeats itself until supply 
voltage is removed. 

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

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 "building block" components, with timing 
sequence control; may be used to develop a 
wide range of timing and programming de-
vices. Fixed or adjustable time periods from 
.00005 to 300 seconds. 

PROGRAMMERS. Designed to meet particular 
system requirements. Typical unit may control 
a complete timing and sequence program 
covering more than 5000 seconds. 

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. 

FLASHERS. Typical operation: Flashing rate 
40 cycles per minute, with a one-to-one ratio 
of on time to off time. 

Booth 2419 
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New Look in Recruiting at M ESC if U 
Managers persuade show goers 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 country, 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 

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 

Raytheon radar atop vertical lift 
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. 
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S1,111 SECOND 
New HUGHES® nanosecond diodes switch 50 times 
faster than standard germanium diodes. If 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— 

arid 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 0 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-frequency transistor circuits, extremely fast reference switch ing, 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. Call him. 
Or write Hughes Semiconductor Division, Marketing Department, 500 Superior Avenue, 

Newport Beach. California. 
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What 

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-

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! I,  
WITH 

GRAY INSTRUMENTS 
VOLTAGE DIVIDERS 
ACCURACY ± 0.001% 
BOX OR RACK MOUNTED 

FOR CHECKING DIGITAL 
VOLTMETERS, IMPEDANCE 

RATIOS, ETC. 

SYNCHRO & RESOLVER 
BRIDGES ACCURACY -1C) SEC. 

FOR CHECKING POSITIONING 
OF SYNCHROS & RESOLVERS 

GUARDED WHEATSTONE 
BRIDGE 

0.015% TO 1 MEG. 
ACCURACY — 

/ ±- 0.025% TO 100 MEG. 

111' 

— • ›sr-; 
e.... 

f1; It Ili • • • 

FOR CHECKING ANY RESISTANCE 
UP TO 1, 110 MEGOHMS 

PORTABLE POTENTIOMETERS 
WITH LABORATORY ACCURACY 

ACCURACY 0.01 MV 

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

GRAY INSTRUMENT COMPANY 
448 MILL ROAD 
ANDALUSIA, PA. 

What Exhibitors are Saying (cont.) 

CROSBY M. KELLY 
Assistant to the president 
Littoo Indust ri CS 

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 is 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. 

JOSEPH KLEIMAN 
Executive rice president 
Telecomputing Corp. 

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

try the strides we have made during 
the past year. 
Some of the divisions of Tele-

computing Corp. are exhibiting this 
year in the Wescon show for the 
first time. Our exhibit includes 
several new products which are 
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-
cuss these products and concepts on 
a technical basis. 
We believe equipment manufac-

turers will be displaying new con-
cepts in equipment and systems this 
year, 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. 

FRANK P. DELUCA JR. 
President 
Acoustic« 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-
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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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3 Steps 
TO EXCELLENCE 

IN PW BOARDS 

STEP 1 

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. 

AUTOMATIC EYELETING 
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. 

STEP 3 

"e%40i‘ 

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 80%! 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. • Llberty 2-9100 

SEE US AT THE WESCON SHOW BOOTH NO. 223A 
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Sylvania introduces 
a new concept in 

MICROMINIATURIZATION 

"PANCAKE" 
TRANSISTORS 

Now... 
a new 
dimension 
in packaging 
that offers... 
*exceptional volumetric efficiency 

*correct pin-circle geometry for 100-mil 

automation grid-system 

*performance equal to that of prototypes 

*increased ruggedness 

SYLVANIA PANCAKE TRANSISTORS 

SY L-1986 and SY L-1987 shown actual size 

54 CIRCLE 54 ON READER SERVICE CARD electronics 



—V— 
. 

+t.014.... -..00b02: 

I 
TAB -020«..020" 

* .270.t. 

liillm 
I 

f ee 
l e' s, 

--).100' E— 

Board at left uses 
conventional, rela-
tively tall TO-5 
transistor package. 

Board at right 
uses the new 
SYLVANIA 
PANCAKE pack-
age. Note the in-
creased volumetric 
efficiency. 

Tentative data 

MAXIMUM RATINGS AT 25 -C SYL-1987 S'YL-1986 

Collector to Base Voltage 

Collector Current 

Power Dissipation 

Temperature Range 

Alpha Cutoff Frequency (min.)' 

25V 25V 

100mA 200mA 

100mW 100mW 

—55`C to --100`C —55°C to +100°C 

4Mc 5Mc 

1V,t,= 6V, I, = 1.0mA) (V„, = 6V, I = 1.0mA) 

PANCAKE TRANSISTORS —a 
SYLVANIA develcpment —herald a new 

era in the art of designing subminiatur-

ized electronic equipment. PANCAKE 
TRANSISTORS are 85% smaller, 85% 

lighter in weight than their larger elec-
trical counterparts. PANCAKE TRAN-
SISTORS are shorter in height than the 
diameter of conventional 1/2 -watt resis-
tors, flatter than conventional silvered-

mica capacitors. 

PANCAKE TRANSISTORS are 
equipped with leads spaced to fit the 
100-mil grid-system for automated instal-

lation. PANCAKE TRANSISTORS fea-
ture clear-glass stress-free matched seals, 
true chemical bonds that offer exceptional 
hermetic reliability and strength, excellent 

resistance to thermal shock. PANCAKE 
TRANSISTORS withstand atmospheric 

pressure as high as 200 p.s.i., enabling 
high-pressure leakage tests for military 
and industrial quality-assurance. 

SYLVANIA launches its PANCAKE 
program with two germanium alloy 
switching types: PNP type SYL-1986 

(electrically similar to 2N404) and NPN 
type SYL-1987 (electrically similar tti 
2N388). Many other types utilizing drift, 

mesa, and alloy-junction techniques are 
under development at Sylvania. 

FOR CONSULTATION on PANCAKE 
transistor value to your circuit develop-
ments, contact your Sylvania Representa-

tive. For technical data, write Semi-
conductor Division, Sylvania Electric 

Products Inc., Dept. 198, Woburn, Mass. 
Sylvania PANCAKE TRANSISTORS 

also available through Sylvania franchised 
Semiconductor Distributors. 

,11-YLVANIA 
Subseary of GENERAL TELEPHONE &ELECTRONICS 

GENERA7 

COI 
SYSTEM 
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A YOKE FOR ANY SCAN 
to your Specifications 

mir 
Composite Display: 

Horizon-Altitude-Airport 

COMPLETE LINE of deflection yokes for every 
military and special purpose—in production quan-
tities 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-Baltimore Area: Massey Associates 
Phone: GRanite 4-2071 

Indianapolis: Joe Murphy 
Phone: Victor 6-0359 

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

svntronic  
INSTRUMENTS, INC. 

100 Industrial Road, Addison, Illinois 
Ph.Dne Klngswood 3 -6 4 4 4 

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 

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. 

Lab Reveals Lunar Reflection Results 

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 

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-
Mc 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. 
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One of a series of advertisements 
prepared by the ASSOCIATED 
BUSINESS PUBLICATONS 

When you've got big plans for the future — you have good 
reasons for reading your businesspaper mighty carefully. This is 
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 your job and your business growing — in both 
the advertising and editorial pages of ... your businesspaper. 

P0010 ON LOCATION BY teiNLNLetiVG 

Where there's business action, there's a 
businesspaper ... where there's electronics business, there's 

SSS D e 

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-
scribe 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 antennaP 

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 $V. 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. 

Electron Tube Ager 

Tube aging bank at Boeing-Wichita 
stabilizes new 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 tests prove it! 

New manufacturing techniques build reliability into 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! 
• 750g for Gold Brand Premium Subminiature Types 
• 1000g for Gold Brand Guided Missile Subminiature Types 

Photo shows the result of Sylvania advanced welding methods. 
Weld area is extremely rugged and free of weld splatter and 
oxidation. As a result, catastrophic failures under severe environ-
mental conditions are minimized. 

Hexagonal cutout 

Ile 
Hexagonal cutout in mica provides firm 6-point contact with 
cathode, offers increased resistance to shock. 

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. 

In addition to the increased shock of 1000g applied to 
Guided Missile Subminiature Tubes, the shock intensity 
pattern has been changed by eliminating the usual 1/2" 
synthetic rubber pad between the hammer and striking 
plate of the high impact machine. Although shock tests 
are increased, rigid control of end points has not been 
relaxed. 

Too, low-frequency vibration tests assure low signal to 
noise ratio. Vibration tests for "random" or "white" 
noise are made over a frequency range of 100 to 5000 
cps and read up to 10,000 cps to control harmonics. 
Additional checks include tests for low voltage stability 
and fatigue. 

SYLVANIA INCREASES LIFE TESTS TO 1000 HOURS! 
NEW CONTROLS ADDED TO 100-HOUR TEST! 

Now, Sylvania Gold Brand Subminiature Tubes are tested for 1000 as well as 500 
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-
trical insulation, and cathode interface impedance. 

These end points are controlled during manufacture by such operations as: chemically 
etching the cathode sleeve to provide a good bonding surface for the cathode coating 
which helps reduce interface impedance, provides improved electrical levels, especially 
at reduced voltage conditions; use of isolation micas to increase insulation resistance; 
coating the inside of the cathode sleeve with a nonconductive material to minimize 
heater-to-cathode leakage. 

Further controls are included in the 100-hour life test to assure early-hour stability. For 
example, new specifications are added for grid current, heater-to-cathode leakage and 
insulation resistance. The 100-hour life test is performed at room temperature—a 
critical level for cathode sublimation and resultant leakage paths—and on concurrent 
samples at various operating temperatures. 

Cathode 

Outer Mica 

Plate 

Outer Mica 

Shaded Area 

Isolation Mica 

Cathode 
Sublimation 

Isolation Mica 

Isolation mica "shades" outer mica from 
sublimation, forms laminated path and 
greatly increases dc resistance of leak-
age paths. 

SYLVANIA 
TIGHTENS GLASS 

AQL LIMITS! 

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-
free glass envelopes. Strains that may occur in manufacture are eliminated by 
annealing glass of Gold Brand Subminiature Tubes after envelopes are sealed. 
"After-manufacture" annealing is made possible by a special process that keeps 
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 
virtually eliminated. 



INCREASES 
TUBE RELIABILITY 

HEATER TEST 
AT ELEVATED VOLTAGE 

ASSURES FAST 
WARM-UP TIME! 

SYLVANIA ADDS INTENSE 
RADIATION TESTS 

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 10'6 NVT — 
further proof of Gold Brand reliability under the most severe environmental 
conditions. 

SYLVANIA Initiated 15 years ago, "Gleam" is contributing to Gold Brand Subminiature 
Tube reliability by — welding in a reducing atmosphere to eliminate weld 

"GLE A N1 PROJECT" 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 
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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 
Five-Lot Moving Sum 
Pre-Release at 500 Hours: 
Five-Lot Moving Sum at 

1000 Hours 
Current Lot at 500 Hours 

Inoperatives 

2 
5 

Total incl. mops. 

5 
14 

4 12 
1 2 

Base Scale for Exemplary Curves Shown Relates to 

Single Lot Acceptance  

Single Lot for Inops.: n=40, c=2 

Single Lot for Total: n=40, c=5 

Pre-Release Qualification  

Five-Lot Moving Sum for loops. at 
1000 hours and current lot at 500 hours: 

n=200, c=4 and n=40, c=1 

Five-Lot Moving Sum for Total at 

1000 hours and current lot at 500 hours: 
n=200, c= 12 and n=40, c=2 

AFR IFR 

2.0 

6.6 

6.5 

14.0 

RFR 

13 

22 



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. 

Average Characteristics 
and Typical Operation 

7759 
(Each 

Section) 

7760 
(Each 

Section) 

7761 
Class A 
Video 
Amplifier 

7762 
Class Al 
(Single 
Tube) Unit 

Plate Voltage 100 26.5 110 Vdc — 
200 Plate Supply Voltage ---- ---- — Volts 

Cathode Resistor 0.15 — 0.1 0.27 Megohms 

Grid Resistor — 2.2 0.47 — Megohms 

Plate Current 6.5 3.0 — 

— 

— mAdc 

Transconductance 5400 5000 — µmhos 
— Amplification Factor 35 20 — — 

Grid Voltage for 
lb=100µAdc Max. --6.5 ---- — ---- Vdc 

— Grid Voltage for Ib,50µAdc — —3.5 — Vdc 

Grid #2 Voltage — — 100 110 Volts 

Signal Voltage (rms) — — 1.6 6.4 Volts 

Zero Signal Plate Current — — 19 30 mAdc 
Max. Signal Plate Current ---- ---- 18.5 29 mAdc 
Zero Signal Grid xt2 Current — — 4.0 2.2 mAdc 
Max. Signal Grid #2 Current — — 4.5 5.5 mAdc 

Voltage Output (Peak to Peak) — — 135 — Volts 

Load Resistance — — 4.7 3.0 Megohms 

Power Output — _ 1 Watts 

Total Harmonic'Distation « — — — 10 % 

GOLD BRAND PREMIUM SUBMINIATURE TYPES 

for 26.5-Volt Applications 

Type Description 
5903 UHF Double Diode 
5904* UHF Medium-Mu Triode 
5905* UHF Sharp Cutoff Pentode 
5906 UHF Sharp Cutoff Pentode 
5907* UHF Remote Cutoff Pentode 
5908* UHF Pentode 
5916 Dual-Control 
7759 Medium-Mu Double Triode 
7760* Medium-Mu Double Triode 
7761 High Gm Video Pentode 
7762 Beam Power Pentode 

All elements 26.5 volts 

GOLD BRAND PREMIUM 
SUBMINIATURE GUIDED MISSILE TYPES 

Type Description 
6943 Sharp Cutoff RF Pentode 
6944 Semi-Remote Cutoff RF Pentode 
6945 AF Beam Power Pentode 
6946 Medium-Mu Triode 
6947 Medium-Mu Double Triode 
6948 High-Mu Double Triode 
6788 Sharp-Cutoff AF Pentode 

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, 
low frequency 
oscillator, cascode 

amplifier, mixer. 

GOLD BRAND PREMIUM 

SUBMINIATURE TYPES 

Type Description 
5636 Dual Control Pentode 
5639 Video Pentode 
5641 Diode 
5643 Tetrode Thyratron 
5644 Cold Cathode Diode 
5647 UHF Diode 
5718 UHF Medium-Mu Triode 
5719 High-Mu Triode 
5840 UHF Sharp Cutoff Pentode 
5896 UHF Double Diode 
5899 UHF Semi-Remote 

Cutoff Pentode 
5902 Beam Power Pentode 
5977 Medium-Mu Triode 
5987 Low-Mu Power Triode 
6021 Medium-Mu Double Triode 
6110 UHF Double Diode 
6111 Medium-Mu Double Triode 
6112 High-Mu Double Triode 
6205 UHF Sharp Cutoff Pentode 
6206 UHF Semi-Remote 

Cutoff Pentode 
6308 Cold Cathode Diode 
6352 Double Diode 
6814 Medium-Mu Triode 
7327 Medium-Mu Double Triode 

(Pulse Tube) 
7550 Medium-Mu Double Triode 

(Pulse Tube) 

Heater Wire wound on Insulator 

Coating and then is also coated 

Folded Coil Heater 

Sylvania-7762—beam 
power pentode— 
especially for Class A 
audio amplifier, series 
regulator, servo-

amplifier applications. 

Sylvania-7761—high-Gm 
pentode—well-suited for 

use as a video amplifier. 

Insulator 

Coating Inner Mandrel 

Diagram 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, 
11 00 Main St., Buffalo, N. Y. 

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

SYLVAN 
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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 

form 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. 

THE GI fl Eirr 

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. 

CORIPORATION 

(IiResearch Manufacturing Divisions 
Los Angeles 45, California • Phoenix, Arizona 

Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT. ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS 
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TRANSISTORIZED DC POWER FOR FAIL/SAFE OPERATION MEETINGS AHEAD 

Exclusive 

UTOMATI 
Rvol TAfl 
ROTECTION 

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 PROTECTION: Voltage ex-
cursion above operating voltage in case 
of internal fault condition is less than 
5% or 11/2 volts for less than 5 milli-
seconds. 

TURN-ON/OFF TRANSIENT ELIMINATION 
Transient less than 1% or 1/2 volt for 
less than 5 milliseconds. 

S36-2.5 
S36-5 
S36-10 
S36-15 
S60-2.5 
S60-5 
S60-10 
S72-15 

DC OUTPUT 

VOLTS AMPS 

0-36 0-2.5 
0-36 0-5 
0-36 0-10 
0-36 0-15 
0-60 0-2.5 
0-60 0-5 
0-60 0-10 
0-72 0-15 

s300-200r, 110-325 0-0.2 
S300-400 110-325 0-0A 
S300-800 110-325 0-0.8 
S300-1500 110-325 0-1.5 
T45-600 0-45 0-0.6 
120-1 0-20 0-1 

All units available with remote programming 

TRYGO N 111 Pleasant Ave. Roosevelt, L. I., N. V. 

FReeport 8-2800 

PANEL 
HEIGHT 

(in inches) 

31/2 
51/4 
7 
7 0.01% 0.01% 1 mv 
51/4 
7 

101/2 
14 
31/2 

31/2 
31/2 

51/4 

Bench 
Supply 

REGULATION 

LOAD LINE 

0.02% 0.02% 3 Mv 

0.05% 0.05% .5 MV 

ELECTRONICS, INC. 

RIPPLE 
RMS 

(max.) 

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: Bionics Symposium, 
Applying Biological Principles to 
Engr. Design, ARDC, Wright 
Air Devel. Div., Dayton Biltmore 
Hotel, Dayton, O. 

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

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

Photograph, 

actual size, of 

high frequency 

sine wave die-

play. 

BANDWIDTH 

WESCON BOOTHS 519 8. 520 

0.2 Mu sec 
RISE TIME 

milli-puke TRAVELING 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. 

Edgerton, Germeshausen & Grier, Inc. 
1 6 2 BRooKLINE AVENUE, BOSTON 1 5, MASSACHUSETTS 
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Herodotus, the historian, 
records (490 B.C.) the use 
of burnished shields for 
military signaling. This 
was the forerunner of 
the heliograph, invented 
by Sir Henry C. Mance, 
which came into wide use 
centuries later. 

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 research 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 MISSILES AND 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. CALIFORNIA 

CAPE CANAVERAL. FLORIDA • HAWAII 



WESCON 
Booth 2224 

50 

40 

30 

20 

10 

o 

seasoned microwave 
designers and builders 

Model SGL-2, 1-2 KMC 

Model SGO-2, common power supply Model SGS-2, 2-4 KMC 

Model SGC-2, 4-8 KMC 
Model SGX-2, 8-12 KMC 
Model SGK-2, 12-18 KMC 

• Swept Signal Generators offering 
Constant Power Output over Entire Band 

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 amp ifiers with power outputs up to 1 watt can be supplied. 

Power output 

4 0 

g 30 
I 2 5 

Linear time/frequency 
characteristic 

SPECIFICATIONS 
Model SGS-2, S Band, with SGO-2 Power Supply 
Power output: Regulated, 10 mw ± 1 db; unregulated, 10 mw at 

2 KMC, rising to 300 mw at 4 KMC; manual 
adjustment range, 30 db. 

Internal modulation: For regulated power, pulse, 1-10 µsec; square wave. 
Rep rate, 100-5000 cps. 

External modulation: Any type, unregulated only. 
Sweep: 0.3 to 30 cps; cw through 100% of band. 
Price: Model SGS-2, $2,300.00; Model SGO-2, $900.00; 

Specifications similar / Model SGX-2, $2,600.00; Model SGK-2, $4,500.00. 
Model SGL-2, $2,600.00; Model SGC-2, $2,400.00; 

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 

68 CIRCLE 68 ON READER SERVICE CARD electronics 



WURLITZER DR-5 RESONANT REED RELAY 
A reliable miniaturized relay featuring anti-vibration design 
and application flexibility 

This new Wurlitzer 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 milliwatt. 

32 channels at 4% increments between 300 to 1000 cps. 
Frequency variation is less than 1/2% from —60°F to 
+150°F. 

Wurlitzer Resonant 
Reed Relay 

Uncased 
tiermetically 

Sealed 

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 

Engineering 

Production WURLITZER 
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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-
ister/counter using only multiaperture 

ferrite cores and wire. Available with 
any serial/parallel input/output com-
bination and featuring non-destructive 
dynamic and static readout. 

AMP-MECA 

(Maintainable Electronic Component 
Assembly) is a three-dimensional 
packaging concept that will change 
your thinking. Components, or func-
tions are assembled and encapsu-
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 

THE B 

AMPin-cert CONN CTORS 

N 

GIs 
AMP PATCH&RD 

11111111111111111111à 

AMP 
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960 
PRODUCT STORY 
BEING TOLD BY 

THROW SWITCH 

NCORPORATED 
Harrisburg, Pennsylvania 

AMP 

PINBOARDS 

BOOTHS 2001-2003, AUGUST 23-26, 1960 
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WHY 0111815? 

a NATURAL... 
\\\N 

• • • 

• 
0 % 
AIL. • 

WITH ZZ PRECISION FILM POTS! 

HERE'S WHY! 
WIRE-WOUND... 

THE HARD WAY 

All current carried by a single frog-
001" D. 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 
continuity — for 2,000 turns, 2,000 
chances for opens! 

FILM POT . . . 

THE EASY WAY 

250 

Current carried by broad band of 
.005" 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! 

Precision film potentiometers are inherently four 
million times more reliable than wire-wound types! 

Write for our Tech Note "Reliability Factors in 

Precision Potentiometers" for the whole story. 

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

FIRST IN FILM POTS 

Hear The Film Pot Story at WESCON TECHNICAL SESSION 
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.The 

Power Supply in a 
3" Panel, Pending) 

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. 

Max. Output Input Power 
Model No. Ripple 

Volts Amps Volts Freq.•• my 
RMS 

Static Regulation Dimensions 

Loads Line* HxWxD 

Approx. 
Weight Price 
Pounds 

0-10 0-10 QR-10-10 105-125 55-65 1 ±-0.01% or ± 1 mv t 0.03% or ±' 3 mv 31/2 " x 19" x 16 5/8" 41 $485 
0-18 0-6 QR-18-6 105-125 55-65 1 -.±0.01% or ±1 my 

0-36 0-4 QR-36-4 105-125 55-65 1 ±0.01% or ±1 my 

±-0.03% or -±3 my 

-±0.03% or ±-3 my 

31/2 " x 19" x 16%" 41 485 

31/4 " x 19" x 16%" 41 485 
0-60 0-2.5 QR-60-2.5 105-125 55-65 1 -±0.01% or ±1 my -.±0.03% or ±3 my 31/2 " x 19" x 165/8" 41 510 

* Whichever is greater. 

Available for 400 cycle operation. 
60 and 400 cycle from stock subject to prior sale. 

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

NJ E CORPORATION 
20 Boright Avenue - Kenilworth, New Jersey 

BR 2-6000 • TWX Cranford, NJ 51 • FAX FFP 

August 12, 1960 
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tee SOLID-STATE 
PORCELAIN 
CAPACITORS 
...chosen for reliability by 

A Li el— ci N E I— I C:   * i 

HOUND DOG'S 
Verdan 
Computer 

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

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 11/2  cubic f:et of space, VERDAN is designed with a generaf 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 nay-bomb systems. 

"a division of North American Avia'ion, Inc. See us at WESCON, Booth No. 625 

VITRANION 
INCORPORATED 
BOX 544 • BRIDGEPORT 1, CONN. 
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FOR PRECISION WELDING 

OF TRANSISTORS AND COMPONENTS 

FEATURES 
• Can be used with any welder 
• Horizontal or vertical operation 
• Fits dry box without 
modifications 
• Quick, easy servicing, 
electrode changing 
• Adjustable linear bushing 
and electrode alignment 
• Long electrode life 
• Minimum deflection 

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 54E 

1415 Boston-Providence Turnpike 

Norwood, Massachusetts 

In Canada, contact Raytheon Canada, Ltd. 

P.O. Box 142, Waterloo, Ontario 

€VITHEON )Excellence 
in Electronics 

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

August 12, 1960 
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In the complete 
BUSS line... 

you can quickly find the right fuse and 

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-

fuseholder to meet every demand! 

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. 

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. 

BUSS fuses are made to protect - not to blow, needlessly. 
BUSS makes a complete line of fuses for home, farm, commercial, 

electronic, electrical, automotive and industrial use. 

860 

BUSSMANN MFG. DIVISION, 
McGraw-Edison Co. 

University at Jefferson, St. Louis 7, Mo. 

TRUSTWORTHY NAMES fl 
ELECTRIC.. PROTECrtom 

o 
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For close capacity tolerance 

and capacitance stability 

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 
• Varnished cambric—sheet and tape 
• Varnished canvas and duck—sheet 

and tape 
• Varnished silk and special rayon—. 

sheet and tape 
• Varnished papers—rope and kraft— 

sheet and tape 

• Varnished, silicone varnished and 
silicone rubber coated Fiberglas*_ 
sheet and tape 

• Slot cell combinations, Aboglase> 
• Teraglas** 
• Isoglae sheet and tape 

• Isolastane sheet, tape, tubing and 
sleeving 

• Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 

• Extruded vinyl tubing and tape 
• Styro flex® flexible polystyrene tape 
• Extruded identification markers 

i. U.S. Pot. Oft.) OCT Corp. 
..T. :ric applied for. 

We will be very happy to supply inf ormation 
on any of our products on request. 

Polystyrene Capacitors 
are wound with 

NAT VAR 

Gudeman plastic dielectric 
capacitors are processed in a special area 
where temperature and humidity 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 easily. Quality control inspectors like it 
because the capacitors test out "on the nose- with a minimum of rejects. 

The 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 
storage capacitors with long time constant: and radiation counters. 

Natvar Styroflex film is used as the dielectric because it has all of the 
outstanding properties of polystyrene plus toughness, uniformity, and 
complete flexibility due to bi-axial orientation during the manu-
facturing process. 

Natvar Styroflex is available in standard thicknesses from .00033" to 
.006" in rolls from 1/2 " to approximately le in width, or in special 
put ups to meet manufacturing requirements. 

NAT VAR 
FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 

TELEPHONE CABLE ADDRESS 

FULTON 8-8800 NATVAR: RAHWAY, N. J. 

RANDOLPH AVENUE • WOODBRIDGE, NEW JERSEY 

CORPORATION 

August 12, 196c 
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POWER CONVERSION 
TO MEET YOUR PRECISE NEEDS 
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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 AEI 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 to 125 KVA, 

50 cycles to 10,000 cycles fixed or 

variable, single or 3 phase. 

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. 

AMERICAN ELECTRONICS, INC. 

PRECISION POWER DIVISION 

9705 KLINGERMAN STREET. EL MONTE. CALIFORNIA, CUMBERLAND 3.7721 
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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. 

ISM Anti IOW 7711 N 
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SERIES 1698 

SERIES 1522 

SERIES 1591 

SERIES 1806 

SERIES 1370 

SERIES 1804 

The Name That Counts 
in the West... 

Veederilloot 
Western 

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. 

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 Veeder-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. 

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 

.101,4 
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40" 

Extruded and machined parts ... 
8 different AlSiMag compositions 

Machined natural stone 

Various methods of molding 
permit use of the best one 

Selhi solder metalization 

A Subsidiary of 
Minnesota Mining and 

Manufacturing Company 

Pressed AlSiMag ceramics . 
9 different compositions 

â2a1USJ 
offers... 
the widest variety 

of technical ceramics 

from any single source 

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. 

from one source... 
These are typical samples picked up in 
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 1/2 size. 

Property Chart Sent on Request. 

Extruded, precision ground 
to ± 0.0001-

AMERICAN LAVA 
CORPORATION 

Odd contours can be handled in 
specialized molding processes 

00 AlSiMag metal-ceramic 
assemblies 

High temperature 
hermetic seals 

Precision thin and 
sub-miniature ceramics 

< CHATTANOOGA 5, TENN. 

58TH YEAR OF CERAMIC LEADERSHIP 

For service, contact American Lava representatives in Offices of Minnesota Mining 8 Manufacturing Co. in these cities (see your local 
telephone directory): Boston: Newton Center, Mass. • Chicago: Bedford Park, Ill. • Cleveland, O. • Dallas, Texas • Los Angeles, Cal. 

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



Accurate Q 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 

, 
4i.*j)e ree, f‘elp, 

o 

These BRC instruments 
incorporate many exclusive 
design features resulting 
in improved accuracy 
and reliability— 

BRC Q Meters are 
versatile, general-
purpose instruments 
with a broad field 
of application in the 
laboratory and on the 
production line. They 
aré designed to measure 
coils, capacitors, 
resistors, transformers, 
dielectrics, networks and 
filters through either 
series or parallel con-
nection to a calibrated 
resonant tank circuit. 

To Users of Earlier 
Models of BRC Q Meters! 

While older models of the 
world-famous BRC Q Meters 
are still performing satis-
factorily after many years 
of continuous service, users 
of these instruments are 
invited to investigate the 
greatly improved accuracy 
and convenience of the Types 
190-A and 260-A. 

• Low Q scales permit direct measurement 
down to a Q of 5 (190-A) or 10 (260-A) 

• Extremely wide direct reading Q range: 
5-1200 (190-A), 10-625 (260-A) 

• A Q Scales permit accurate measurement 
of capacitors, dielectrics, and resistors 

• Mirror meter scales eliminate parallax 

• Electronically regulated power supplies provide maximum stability 

e Extremely low injection impedance provides maximum Q accuracy 

SEE OUR EXHIBIT AT THE 

WESCON SHOW—BOOTHS 751-752 

Specifications 

TYPE 260-A TYPE 190-A 

Freq. Range: 20 Mc. to 260 Mc. 50 Kc.'" to 50 Mc. 

Q Range: 
Total Range: 
Low Range: 
A Q Range: 

5 to 1200 
10 to 100 
0 to 100 

10 to 625 
10 to 60 
0 to 50 

Q Accuracy: 

Capacitor Range: 

Capacitor 
Accuracy: 

+7%* 20 Mc. to 100 Mc. 
±15% * 100 Mc. to 260 Mc. 
for circuit Q of 400 read 

directly on indicating meter. 

7.5 to 100,aµf 

20-50/Lpf 
+- 0.5/4d, 50-100/10 

+5%* 50 Kc. to 30 Mc. 
+10%* 30 Mc. to 50 Mc. 
*for circuit Q of 250 read 
directly on indicating meter. 

30 to 460ggf 

+1% or lixe, whichever is 
greater. 

Price: $875.00 F.O.B. Boonton, N. J. $850.00 F.O.B. Boonton, N. J. 

*1 Kc. to 50 Kc. with external oscillator. 

Boonton Radio Corporation 
BOONTON, NEW JERSEY 
Precision Electronic Instruments since 1934 
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AT WESCON—BOOTH 728 

WE' 

"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 
miniaturization with highest reliability are among our 
proven engineering and production accomplishments. A 
few of the modern capacitor products are shown here. 

type TAD.., solid tantalum high reliability 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 temperature range: 
+125°C (with derating) 

Write for bulletin ET-7 

S't:;.VMC,FC  

(  PYRAMID 

type MIE ... 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 

Write for bulletin EL-6 

Fortin details write or call: Sales Department S-100 

1 

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 

pviyi:À.— 107 }-

type 107... Mylar* dielectric ca pacitors— the smallest 
film capacitors made. Non-hydroscopic polyester die-
lectric and wrapper with thermosetting resin end seals. 

temperature range: —55°C to +125°C 

* Mylar reg. duPent TM Write for bulletin MY-2 

ELECTRIC ORANGE STREET, DARLINGTON, SOUTH CAROLINA • In 
Canada: Wm. Cohen, Ltd., 8900 Tanguay Street, Montreal • Export: 

COMPANY Morhan Exporting Company, 485 Broadway, New York 13, N. Y. 
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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 +105C. Basic units can be modified 

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. 

A. 

B. 
C. 
D. 

GENERAL 

Temperature— 

Altitude— 

Humidity— 

Vibration— 

E. Crash Safety— 

ENVIRONMENTAL CONDITIONS 

F. Salt Atmosphere— 

G. Fungus Growth— 

H. Sand and Dust— 

-55°C to +75°C 

—1000 Feet to +80,000 feet 

Section 4.4.3 of MIL-E-5272 

0.30 inch double excursion from 3 to 
18 cycles per second and ± 2 g. 
acceleration from 18 to 500 cycles. 
(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 

TYPE 9805-20— 
SYNCHRONIZER 
Same as 9805-19 except Control 
Transformer Speed is 10 degrees/ 
second—Min. 

TYPE 9616-08—DEMODULATOR 

AMPLIFIER 

Input Impedance— 
Greater than 25,000 ohms 

Output Impedance-
2830 ohms (Dual) 

Voltage Gain— 
Greater than 115 

Supply Voltage-
28.0 D.C. 

Synchronize, 

GENERAL PERFORMANCE SPECIFICATIONS 

A. Gain Variation— 

B. Linearity.— 

C. Noise— 

D. Phase Shift— 

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. 

TYPE 9805-19—SYNCHRONIZER 

Motor Control Phase-
40/20 volts, 1.7 watts, 400 
cycles 

Motor Reference Phase-
57.5 volts, 2.2 watts, 400 
cycles 

Generator Excitation-
57.5 volts, 3.0 watts, 400 
cycles 

Generator Output-
0.3 volts/1000 R.N.M. Min. 

Control Transformer Speed-
100 degrees/second-Min. 

Control Transformer— 
John Oster Mfg. Co. 4053-19 

Motor Generator— 
John Oster Mfg. Co. 6232-17 

TYPE 9616-07—SYNCHRONIZER 

AMPLIFIER 

Input Impedance— 
Greater than 50,000 ohms 

Voltage Gain— 
Greater than 250 

Load— 
Control Phase of Motor 
Generator of 9805-19 or 
9805-20 

S nchronizer Am Idler 

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 9616-09—SERVO ACTUATOR TYPE 9616-15—RELAY TYPE 9616-06—SUMMING 

AMPLIFIER AMPLIFIER AMPLIFIER (DUAL) 

Input Impedance— Input Impedance— Summing Inputs— 

Greater than 50,000 ohms Greater than 15,000 ohms 10 (per channel) 

Output Impedance— Relay Closing Voltage— Gain— 
.i 400 ohms 150-175 Millivolts, 400 Nominal 1.0; variable from 

11 Voltage Gain— cycles 0.1 to 10.0 

_... Greater than 900 Relay Opening Voltage— Input Impedance— 

. Supply Voltages— 125-150 Millivolts, 400 Dependent on Summing 

t;., % 100.0 volts D.C. 
r 28.0 volts D.C. 

cycles 

Relay Contacts— 

Channel. (50,000 ohms — 
...„; 500,000 ohms) ;. — nr.! 

_ 4 Pole, Double Throw— Load Impedance— 
Dry Circuit Summing Greater than 10,000 ohms 

Servo Actuator Amplifier Relay Amplifier Supply Voltage— Amplifier Supply Voltage-

28.0 V. D.C. 28 V. D.C. 

MANUFACTURING CO. 
Specialists in Instrumentation and Display 

Avionic Division 

Racine, Wisconsin 

OTHER PRODUCTS INCLUDE: 

Servos Computers 

Synchros Indicators 

Resolvers Servo Mechanisms 

Motor Tachs DC Motors Servo Torque Units 

EASTERN OFFICE 

310 Northern Blvd. 
Great Neck, Long Island, New York 
Phone: HUnter 7-9030 
TWX Great Neck N.Y. 2980 

WESTERN OFFICE 

5333 South Sepulveda Blvd. 
Culver City, California 
Phone: EXmont 1-5742 • UPton 0-1194 
TWX S. Mon. 7671 

Engineers For Advanced Projects: Interest-
ing varied work on designing transistor cir-
cuits and servo mechanisms. 

Contact Mr. Dallas Nielsen, Personnel Mana-

ger, in confidence. 
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FAST 
SWITCHING 

plus 

beme, 

NIGH CONDUCTANCE 
i n 

SILICON JUNCTION 
SWITCHING TYPES 

DIODES New circuit possibilities for low impedance, high current applications 
are opened up by Clevite's switching diodes. Type CSD-2542, 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 conductance, fast switching 

and high temperature operation, these diodes approach the ideal multi-
purpose device sought by designers. 

Reliability In Volume. . 

A DIVISION OF 

CCLEVITEJ 

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 accuracy or repro-
duceability of performance of the circuit requires a diode of negligible 
reverse current. In this line of general purpose types Clevite has avail-
able, in addition to the JAN types listed below, commercial diodes of 
the 1N482 series. 

MILITARY TYPES 
JAN 

1N457- MIL-E-1/1026 

1N458 - MIL-E-1/1027 
1N459 - MIL-E-1/1028 

SIGNAL CORPS 
1N662 - MIL-E-1/1139 
1N663- MIL-E-1/1140 
1N658- MIL-E-1/1160 
1N643- MIL-E-1/1171 

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

CLEVITE TRANSISTOR 
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 ID4ow Corning 
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...Specify 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 200 C. 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 1/1" 
apart, yet output voltages run from 1,000 to 25,000 volts! 

292 ON READER SERVICE CARD CIRCLE 

Visit Our Booth 215-216 At VVescon Show 

CORPORATION MIDLAND, MICHIGAN 
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DISSIPATION 
FACTOR 

05  

04   

03   

02   

.01 
009 
008 

.007 

.006 

.005 

.004 

cycles/second 

8.5 n 

ios 

60 

DIELECTRIC 
CONSTANT 

3.8   

36 

3.4 

3.2 

3.0 

2.8 

cycles / second 

60 

10° 

8 5 y 10° 

100° F. 200°F 300° F. 

TEMPERATURE 

400° F. 500° F. 

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) 

ePON% PMDA 
REG, u, 5, PAT, Of f. 

(PYROMELLITIC DIANHYDRIDE) 

BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 

88 CIRCLE 88 ON READER SERVICE CARD CIRCLE 89 ON READER SERVICE CARD -3-



The Mu Type 

RP TWO CHANNEL 

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

R SIXTEEN CHANNEL 

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

Write on your company letterhead 
for Bulletin 891, a 20 page, 2 color 
brochure giving you complete spec-
ifications, application data, etc. 

provides 
greatest 
versatility 

All Transistor Dynograph 

BMM/B CONSOLE 

Features horizontal paper 
travel. Available as Type R or RC. 

RC DESK-TYPE CONSOLE 

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

"1 (9 (9 

' ' • J 

e ) el • je e 

9 4)' 

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 de 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. 

The Off ner Type R Dynograph Assembly is unmatched for sensitivity, 

accuracy, versatility—we invite you to compare it with any other 
high speed direct writing oscillograph. 

OFFNER ELECTRONICS INC. 

3 906 River Road, Schiller Park, Illinois (Suburb of Chicago) 



Announcing a new series of 
size 8 servo components designed for 
today's high performance systems 

• 

117 or 
(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 

• 26 volts per phase, 400 cycles 

• Stall power per phase (watts): 

hi-T 3.0 
lo-J 2.8 

• Max. power output (watts): 

hi-T .40 
lo-J .28 

• Size 8 diameter: .750" 

• Meets MIL-E-5272, MIL-E-5400. 

• Ambient temperature: —55°C to 
+125 °C. 

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

(LOW INERTIA) 

SERVO MOTORS 

lo-el 
Embraces high torque/ For low time constant 
watt ratio and adequate and fast response to 
acceleration characteris- input signals in systems 
tics. Stall Torque, .35 requiring max. torque/ 
oz-in.; Rotor inertia, .66 inertia. Rotor inertia. .17 
gm.-cm2; Acceleration, gm.-cm2; Acceleration, 
37,000 rad./sec.2;.No load 104,000 rad./sec.2; No 
speed, 6500 rpm; Damp- load speed. 6500 rpm; 
ing coefficient, 36 dyne- Damping coefficient, 26 
cm-sec/rad.; 3.0 watts/ dyne-cm-sec/rad. Stall 
phase @ stall. torque, .25 oz-in. 

SERVO MOTORS with TACHOMETER GENERATORS 

hi-T lo-J 
Stall Torque, .35 oz-in.; Rotor inertia, .23 gm.-
Rotor inertia, .72 gm.- cm2; Acceleration, 77, 
cm2; Acceleration, 34,400 000 rad./sec.2; No load 
rad./sec.2; No load speed, speed, 6200 rpm; Damp-
6200 rpm; Damping ing coefficient. 27 dyne-
coefficient, 38 dyne-cm- cm-sec/rad.; Gen, output. 
sec/rad.; 3.0 watts/phase .250 v/1000 rpm; Phase 
@ stall; Gen, output, shift, -4-10*; Null voltage, 
.250 v/1000 rpm; Phase 10 mv.; Gen. input, 1.7 
shift, -1-10*; Null voltage, watts. Stall torque. .25 
10 mv.; Gen. input, 1.7 
watts. 

oz-in. 

SERVO MOTORS with INERTIAL DAMPERS 

hi-T 
Stall torque, .35 oz-in.; Rotor inertia, .54 gm. 
Rotor inertia, 1.0 gm.- cm2; Acceleration. 32,-
cm.2; Acceleration, 24,- 700 rad./sec.2; No load 
700 rad./sec.2; No load speed, 6000 rpm; Damp-
speed, 6000 rpm; Damp- ing coefficient, 28 dyne-
ing coefficient, 39 dyne- cm-sec/rad.; Flywheel 
cm-sec/rad.; 3.0 watts/ damping, 60 dyne-cm-
phase ® stall; Flywheel sec/rad.; Corner freq., 
damping, 60 dyne-cm- .77, 2.8 and 16.4 cps. 
sec/rad.; Corner freq., Stall torque, .25 oz-in. 
.98, 2.8 and 18.5 cps. 

SEND FOR COMPLETE TECHNICAL DATA 

EASTERN AIR DEVICES, INC. 
SUBSIDIARY OF NORBUTE CORPORATION 

39 7 CENTRAL— AVENUE. DOVER. NEW HAMPSHIRE 
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CBS 

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 efficient 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 
Excellent forward conductance 

Low current saturation 

Wide storage and operating temperature ranges 

More Reliable Products 
through Advanced Engineering CBS 

This single building block for computer switching achieves in. 
creased efficiency, flexible cascading, and simple maintenance. 
New CBS high back-resistance diffused silicon diodes used in the 
"And" gate assure positive switching. The relatively large voltage 
drop developed by these current switching devices drives the 
phase inverter transistor efficiently at high switching speeds, and 
minimizes cooling problems. 

Check These Characteristics 

Type 

Min. Rev. 
Voltage 

e!, 100 pa 
(volts) 

Min. Forward 
Current 

Maximum Reverse Current 
@, 25°C 150°C 

Avg. Red. 
Fwd. 

Current 

IF 
(mA) 

Er 
(volts) 

R 
(pA) 

ER 
(volts) 

la 
(gA) 

E. 
(volts) (mA) 

1N456 

1N457 

1N458 

1N459 

—30 

—70 

—150 

—200 

40 

20 

7 

3 

1.0 

1.0 

Lo 

1.0 

0.025 

0.025 

0.025 

0.025 

—25 

—60 

—125 

—175 

5 

5 
5 
5 

—25 

—60 

—125 

—175 

90 

75 

55 

40 

Other CBS Diffused Silicon Types 

Tyne 
Min. 

Reverse V 
(q, 100 uA 

Min. Avg. 
Forward (ri, IV 
mA to 25°C 

Bulletin 

1/4482 
1N483 
114484 
114485 

1/1625 
1N626 
114821 
114628 
I N629 

High Conductance Types 
—40 100 
—86 

I 100 —150 100 
—200 100 

Fast Recovery Types 
—35 20 
—50 

1 20 

—100 20 
—150 20 
—200 20 

E-373 
E-373 
E-373 
E-373 

E-374 
E-374 
E-374 
E-374 
E-374 

CBS EL OIRICS 
Semiconductor Operations, Operations, Lowell. Mass. 

A Division of Columbia Broadcasting System. Inc. 

Mrep., 900 Chelmsford St., GLenview 4-0446 • Newark, 
N. J., 231 Johnson Ave., TAlbot 4-245,0 • Melroar Park, Ill., 1990 N. Mannheim 
Rd., EStebrook 9-2100 • Loi, Angelett, Calif., 2120 S. Garfield Ave., RAymond 
3-9081 • Atlanta, Ga., Cary Chapman & Co., 672 Whitehall St., JAckson 4-7388 
/Vimicapolike, Minn., The Heimann Co., 1711 Hawthorne Ave., FEderal 2-5457 

Toronto, Ont., Canadian General Electric Co., Ltd., LEnnox 4-6311 

• 
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NEW! 
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... 

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

• Power range 100 kilowatts to 10 megawatts 

• Operation at higher D.C. voltage levels frequently eliminates the need for pulse-trans-

former coupling to the RF generator 

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

• Uses thoriated-tungsten filaments for long, reliable, trouble-free life 

• 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 IT'S 

Westinghouse 
Westinghouse Electronic Tube Division, Elmira, N. Y. 
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A New Galaxy in Electronics and Aerospace Activity 

Ling-Altec Electronics, Inc. 

and 

Temco Aircraft Corporation  

Join Forces as 

LING tr TEMCO 

INC. # 

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 Electronics, Inc. as a strong, integrated corporation whose primary 
interest is the development and production of electronic and aerospace systems. 

LING TEMCO 

ieerribenia• 
INC. 

P. 0. Box 5003 • Dallas 22, Texas 

THE LING-TEMCO GROUP: 

CONTINENTAL ELECTRONICS MANUFACTURING CO. 

THE CALIDYNE COMPANY, INC., DIVISION 
ALTEC LANSING CORPORATION 
ALTEC SERVICE COMPANY 
UNITED ELECTRONICS COMPANY 
THE ELECTRON CORPORATION 
UNIVERSITY LOUDSPEAKERS, INC., DIVISION 
LING ELECTRONICS DIVISION 
PEERLESS ELECTRICAL PRODUCTS DIVISION 

TEMCO ELECTRONICS & MISSILES CO. 

TEMCO 

TEMCO 

TEMCO 

TEMCO 

MISSILES & AIRCRAFT DIVISION 

ELECTRONICS DIVISION 

OVERHAUL & AEROSYSTEMS DIVISION 

INDUSTRIAL DIVISION 

FENSKE, FEDRICK & MILLER, INC., SUBSIDIARY 
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REMO VARIE 
comer 
BY COMMIENTAL comerope 

ENLARGED VIEW TO SHOW DETAIL 
OF PRECISION MADE SCREW MACHINE CONTACT 

Closed Entry Cartridge completely protects socket contact 
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.) 

4 1111111111% > 
e lliV illieS  

i . 1RIPIr:1 eel ...Imillir,,a. 

CONTINENTAL& 

N  E C IV 011:9-
4 CON 4me 

MANUFACTURED BY 

CONTINENTAL CONNECTOR CORPORATION, 

AMERICA'S FASTEST GROWING LINE OF 

PRECISION CONNECTORS 

See us at the Wescon 

EASY 3-STEP PROCEDURE FOR 

WIRING AND INSERTION OF CONTACTS 

Show—Booths 855-856 

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 

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

from VICICERs 

MEW it 
SILICON POWER RECTIFIERS 

18 and 35 amperes 
SILICON POWER RECTIFIERS 

CATALOG NUMBERS 

Peak Inverse 

Voltage 2 'unmet' 

50V 

100V 

150V 

200V 

250V 

300V 

350V 

400V 

500V 

600V 

LOW POWER 

8 Amperes 

AA20 BA20 CA20 

AA30 BA30 CA30 

AA40 BA40 CA40 

AA50 BASO CASO 

AA60 BA60 CA60 

MEDIUM POWER 

F7-17^7" 
DAOS 

DA 10 

DA 1 5 

DA20 

DA25 

DA30 

DA35 

DA40 

DA50 

DA6ÇL 

EAC15 

EA 10 

EA15 

EA20 

EA25 

EA30 

EA35 

EA40 

EA50 

EA60 

070 010 
Hole 

DIMENSIONS 

7/16 HEX 

10.32 I 190) 
THREADS 

Ira 

21 32 I 

Ii 

7/16 

1-11/64 

Types AA, BA & CA 

.145 Dio. 
Hole 

11/16 HEX 

1/4-28 
THREADS 

1/5 

Types DA & EA 

55 64 
47/64 1.19,64 

7/16 

QUALITY 

RELIABILITY 
UNIFORMITY 

IMMEDIATE DELIVERY 

SILICON RECTIFIER STACKS 
of all cell sizes available 
in all popular circuits and 
voltage ratings with 
current ratings from 
2 to 100 amperes. 

Write for new 3300 Series Bulletins 
or contact the nearest 
Vickers Sales Representative. gPA 3300 5 

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 • LOS ANGELES—DAvenport 6-8550 • BOSTON —CEdar 5-6815 • SAN MATEO—Flreside 1-3433 

August 12, 1960 
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INTRODUCING 
THE 
ONLY 
SELF 
TUNING 
ULTRASONIC 
CLEANERS 
Powertron's new line of self tuning ultrasonic cleaners CUT 
CLEANING TIME 300% over outmoded ultrasonic systems. 
Case histories on file show up to 900% faster cleaning 
consistently, and savings of $3,000 a month in labor costs 
— details on request. 

POWERTRON'S COMPLETE LINE OF AUTOSONIC CLEANERS INCLUDES 
TANK MODELS, CABINET MODELS, IMMERSIBLE TRANSDUCERS, 
DEGREASERS AND COMPLETE PROCESS SYSTEMS. 

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 ultrasonic 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 complete line of Autosonic cleaners 
includes tank models from 2 gals. to 100 gals., 
cabinet models, immersible transducers, degreasers 
and accessories, competitively priced and available 
from stock. Whatever you want to clean can be 
cleaned better in an Autosonic. 

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. 

WRITE FOR FREE BULLETIN 60-1 
"HOW TO CLEAN ULTRASONICALLY 

WITH SELF TUNING" 

POIATER'rRON IJIATRA.SONICS 

DEPT. E-8 PATTERSON PLACE • ROOSEVELT FIELD • GARDEN CITY, L.I., NEW YORK-PIONEER 1-3220 

.1.¢7,*'7CAtlY 

Alt 
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Compatibility testing of Epoxy Magnet Wire with encapsulating materials. 

Thousands of Compatibility Tests help show why— 

EPDXY 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 field experience—show that Anaconda Epoxy Magnet 
Wire is compatible with virtually every varnish, encapsulating 
and potting compound currently in use. 

This outstanding high-temperature compatibility alone is 
reason enough to consider Epoxy practically an "all-around" 
magnet wire. But this Anaconda-developed magnet wire has 

outstanding dielectric strength, heat shock, adherence, and 
flexibility properties 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 IAILE Class fl NYFORM I05°C IAIEE Class AI 
high temperature resistance superior windability 

sizes. It can also be furnished in combination with Vitrotex 
(glass served) for positive thermal overload protection. 
You can see 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 staff and our Research and Development 

Laboratory facilities are available to give you assistance in 
your compatibility and other magnet wire problems. See the 
man from Anaconda. Or write: Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, N. Y. 

ASK THE MAN FROM 

ANACONDA 
FOR EPDXY MAGNET WIRE 

PLAIN ENAMEL 105C (AWE Class A; 
low-cost enameled magnet wire 

FORMVAR 105°C IAILE Class AI 
proven dependability 

60251 

ANALAC 105°C IAIEE Class Al 
solderoble magnet wire 



nUI\LITY AT NO EXTRA COST WITH  BENDI X 
7.7i7A 

Up-to-the-minute news about transistors 

.1 

rr 

NEW DRIVER TRANSISTORS 
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. 
NEW BENDIX SEMICONDUCTOR 

CATALOG on our complete line of 
power transistors, power rectifiers, 
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 Applications Engineering Department 
suggestions on circuitry problems are helpful, too. 

APPLICATION, PERFORMANCE DATA INDICATE BROAD USAGE 

TYPE 
I Wet 

NUMBERS ! 
Vdc 

MAXIMUM RATINGS TYPICAL OPERATION 

lc Pc Ti 

mAdc mW *C 

T storage 

*C 

Ole I lab 

lc =10 mAdc 

201008 —20 300 400 
2N10084 —40 300 400 
25100t8 —60 300 400 
201176 —15 300 300 
201176A —40 I 300 I 300 
2till7GB —GO 300 300 

85 —65 to +85 90 
85 —65 to +85 90 
85 —65 lo +85 90 
85 —65 to +85 65 
85 —65 to +85 65 
85 —65 to +85 65 

Vce.Sat ) 

lc =100 mAdc 
lb= 10 mAdc 

1.2 mc 0.15 Vdc 
1.2 mc I 015 Vdc 
1.2 mc 0.15 Vdc 
1.2 mc 0.15 Vdc 
1.2 mc I OAS Vdc 
1.2 mc 0.15 Vdc 

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 

SEMICONDUCTOR PRODUCTS 

Red Bank Division 
LONG BRANCH, N. J. 

,,,PCRA7 CM 

West Coast Soles Office: 
117 E. Providencia Avenue, Burbank, California 

Midwest Soles Office: 
2N565 Yon Road, Elmhurst, Illinois 

New England Sales Office, 
4 Lloyd Rood, Tewksbury, Massachusetts 

Upon Sales Office. Bendix International Division, 
205 E. 42nd Street, New York 17, New York 

Canadian Affiliate: Computing Devices of Canada, Ltd., 
P.O. 8es 508, Oetowo 4, Ontario, Conoda 

98 CIRCLE 98 ON READER SERVICE CARD electronics 



Á4t/ c&&4etd,acic905 jev e479-, 

CRAIG SKILLS AND SERVICES 

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 ENGINEERING AND RESEARCH SERVICES 

• Systems housings— light weight, high. 
strength aluminum shelters, 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, 

QUALIFICATION TEST PROGRAMS AIR TRANSPORTABLE SHELTERS 



New temperature controlled MICROSTACW meets 

-55°C to +85°C 

4096 x 8 module. Unit 
can be stacked for any 
word 1 'red. 

IDIVI.ICDN (DP 

INDIANA 

r wr GENERAL CERAMICS 
GENERAL 
..“,onn-r:c3N 

IVIILITARY REQUIREMENT 

Ii11111111111111IIIIIIIIIIII 

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 
+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. 

APPLIED LOGIC DEPARTMENT 

KEASBEY, NEW JERSEY, U.S.A. 

TECHNICAL CERAMICS, FERRITE AND MEMORY PRODUCTS 
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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. 

Craig's capabilities bro-
chure will be sent on 
request. Write to Dept. 
E-4. 

SYSTEMS, INC 
360 MERRIMACK ST., LAWRENCE, MASS.- TELEPHONE: MUrdock 8-6961 

Boston, Mass., CApital 7-7794 

WASHINGTON, D. C., 
The LaSalle Suite 815 

1028 Connecticut Ave., N. W. 
District 7-1575 

DALLAS, TEXAS 
6300 North Central Expressway 

EMerson 1-5522 

LOS ANGELES 45, 
CALIFORNIA 

6214 W. Manchester Ave. 
SPring 6-0025 

Business systems and equipment are another Craig specialty through 
LeFebure Corporation, Cedar Rapids, Iowa —a Craig subsidiary 

MOBILE GROUND SUPPORT EQUIPMENT COMPLETE SYSTEMS PACKAGING TELESCOPING MASTS AND CONTROL TOWERS 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 IS USED AND WHY 

Bulletin 5134 gives data on composi-
tion, fabrication techniques and appli-
cations. Send for your free copy today. 

CARBORUNDUM® 
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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 
composite picture of the entire weather 

front over a 200,000 square mile area. 
The "weather eye" pinpoints and tracks 

storms 250 miles away, distinguishes 
hail, rain, and snow, probes the heart of 
a hurricane. It is ground-based . . . and 

designed, developed and produced specif-

ically for weather detection and analysis. 

111MII 

EQUIPMENT CHARACTERISTICS 
Iso-echo feature. Sensitivity Time Control of 20 
db between 10-100 miles. Triple display indicator 
unit: (1) 7" RHI (range height indicator), (2) 
12" PPI (plan-position indicator), (3) 7" A/R 
Scope for storm intensity measurement. 

Power output 
Frequency 
Beamwidth 
Elevation 
Azimuth 

500 KW 
2.7 — 2.9 kmc, 
2.2° 
—10° to +45° @ 6 scans/min 
360° @ 1-4 scans/min 

*from testimony before a House Appropriations 
subcommittee, January 18, 1960. 

For Raytheon Weather Radar Brochure, 

Write: Director of Marketing, Equipment Division, 
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 LABORATORIES new line of photomultipliers are spe-
cially designed for counting or scanning applications. 

Unique photocathode geometry and improved linear 

dynode structure are combined to provide excellent 
uniformity of response across 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 2", 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-
fications or entirely new structures can be developed 

to order. 
For technical bulletins describing specific tube types, 

write to CBS LABORATORIES, Electron 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 
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See our new products at WESCON— Booths 2250, 2251 
NUMBER 6—APPLICATION SERIES 

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 

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. 

BOURNE,. INC.. TRIMPOT DIVISION 

613 5 MAGNOLIA AVE , RIVERSIDE, CALIF 

PLANTS RIVERSIDE, CALIF AND AMES, IOWA 

Exclusive manufacturers of Trimpot, Trimit‘,3, and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration. 

August 12, 1960 
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all 
your eggs 

7face 
one 
basket... 

77. 

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. • I.T.&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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Representatives thruout the world 

VARIAN presents the VA-839 

HIGH EFFICIENCY 
KLYSTRON with 
BANDWIDTH 
RIVALING 
TWTs 

• 43% efficiency • 140 megacycles bandwidt 

• 5 megawatts peak • 10 kilowatts average 

• 40 db gain • No tuning 

Coherent radar systems with frequency agilit 

end of exotic concept can be designed around he VA-839 amplifier klystron. You can use 

rogrammed frequencies, pulse-to-pulse 

frequency changes, phase coding or frequency 

variations within the pulse—all with the 

low spurious noise and high stability 

of Varian Klystrons. 

Varian Associates also builds pulse power 

klystrons of 12°; bandwidth and pulse power 

traveling wave tubes for even greater band-

widths. These demonstrate Varian's unmatched 

capability in advanced microwave tube 

development and manufacture. May we supply 

further data or an answer to a particular 

microwave need of yours? 

VARIAN associates 
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 ... 

The analog record at upper right, made by a 
Model 906A Honeywell Visicorder oscillograph, 
gave U. S. Weather Bureau scientists immediate 
readout of thunderstorm data at Mt. Washburn 
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. 

1 these are records of leadership 

In industrial use... 

The Visicorder record at lower right, made by 
design engineers at Westinghouse, measured oil 
film thicknesses on the bearing pads of a 67,500 
KW water wheel generator supplied for Chief 
Joseph Dam at Bridgeport, Wash. In these tests, 
oil thickness encountered by the leading edge of 
the bearing (trace #6), center (#5) and trailing 
edge (#4) were found to be within the limits of 
safety as predicted by engineering assumptions. 
In this and hundreds of other scientific and in-
dustrial applications, Visicorders are pointing 
the way to new advances in product design, rock-
etry, computing, control, nucleonics, and pro-
duction testing. 

For information on applying the unlimited useful-
ness of the Visicorder to your specific problems, phone 
your nearest Honeywell Industrial Sales Office. 

The Honeywell Visicorder 
provides instantly-readable, 
high-sensitivity data at frequencies 
from DC to 5000 CPS. 
There are models with 8, 14, 24, 
or 36-channel capacities. 
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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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33ETTEla oVl 
SEIVVICE 

simple 
as • • • 

STAMPiNGS 
DIVISION 

THE LAMINATED SHIM COMPANY, INC. 
GLENESROO K, CO 63t 

NNECTICUT 

Telephone DAvls 6-2 

gteree 
f require just a few piecxrimentation 

es for epe uipment 
, 

specify our "One Plus" Method. Speeal eq 
,•0141 PLUS"-- 

and "know-how" produce these small quantities at 

lowest cost. 1.%lo tooling charges. 

To produce something more than a few but less than 
high production quantities, use our temporary tool-

RUNS - 51400 

ing Short Itun Method utilizing simple contour dies 

and special equipment that keep costs at a minimum. 

Dere is where or Production Method tooling PRODUCTION UNS regula - 
Die charges are 

works to your advantage. modest 
and cost per unit is the very lowest consistent with 

tolerances specified. 

Our Order Denartment maintains a "watch dog" "WATCH DOG selects 
" SERVICE.- 

check on the quantity of each order in relation to the 

quantities on all your previous orders... then 
the appropriate Method to deliver the fastest, most 

efficient, lowest cost Service on Stampings. 

Send 
*mum 
for 
this! 

..'..e,+.'-
i-f•e•gorefor4-*---A 

`et 
ee el* :eel II 

....-Ze.- .....s.e. - , 
4d- e. .---•‘ -. 

, • --,,,,, 

• 

S, DIVISION SINCE 1913 

This Folder describes our distinctive 
Service in Stampings. It is published to 
help you get better Service in Stampings 
faster and at less cost. Send for it... 
no obligation. 

THE LAMINATED SHIM COMPANY, INC. 
4608 Union St., Glenbrook, Conn. 



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 truly superior performance. 

Finest Writing Method Ever 
TRACE-MASTER uses unique direct-carbon-trans-
fer writing method. Trace is uniformly black and up 
to four times thinner than that made by any other 
recorder. Minute variations in phenomena measured 
are more faithful, more meaningful. Carbon trace is 
permanent...cannot fade as ink and electric traces do 
...may be reproduced by all conventional methods. 

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. Bandwidth times 
Amplitude) is 5600...140 cps (3 db point) x 40mm! 
TRACE-MASTER can provide meaningful signal 
information in areas never before possible with 
direct-writing recorders! 

Finest Chart-Drive Facilities 
TRACE-MA STE R 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. Chart paper is low in cost ... makes it 
practical to do continuous recording at high speeds 
for protracted periods. 

Entire channel easily accessible and completely 
interchangeable as single unit. 

Co Vail panel contains all signal input 
and conditioning facilities. 

American   Optical 
COMPANY 

INSTRUMENT DIVISION, BUFFALO IS, NEW YORK 

Plaira lilts to convenient writing angle. 
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is the 
recorder! 

Finest 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 (+ I %) and stability in rectilinear presentation 
permit full use of this unexcelled resolution. 

Finest Systems Oriented Computability 

Fully transistorized circuitry .... generous perform-
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 
TRACE-MASTER the world's finest general pur-
pose, 8-channel direct writing recorder. 

Witlut range chart .. pushbuttol 
selection through 0.1 mm/sec to .500 mm/sec. 

Guide rails provide quick, 
easy paper roll change. 

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. 

Write for Complete Information 

See it... 

Try it... 

at WESCO1V, 

ISA, NEC, 

NEREM 

Complete 

TRACE-MASTER systems 

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. 

Dopt II 1116. A ittoriottn opt Ira 1 Co. Buffalo 17, New York. 

Please send engineering bulletins on the New AO 
Trace-Master. 

Name  

Business Address  

City  Zone State  
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MEW 
TRANSISTOR - REGULATED 

• Five-Year Warranty 

• Transient-Free Output 

• 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. 

cS- ""fiee4 POWER SOURCES BY 

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 

PS4222 PS4230 PS4232 

DC Output Range 35-215 volts 
0-1.5 amps 

90-300 volts 
0-1.5 amps 

115-325 volts 
0-1.5 amps 

AC Input 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 
Response 

Output remains within regulation limits 
for step-function change of 10 volts 
in 105-125 volt input range 

Output remains within regulation limits 
for changes from no-load to full-load 
or full-load to no-load 

Low Voltage Supp y Specifications 

PS4305 PS4315 PS4330 

DC Output Range 0-36 volts 
0-5 amps 

0-36 volts 
0-15 amps 

0-36 volts 
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 
Response 

Output remains within regulation limits 
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 available on order 

INC. Burlington, Massachusetts 

See a Demonstration at WESCON • Booth No. 831-A 
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1. Series 42—Over 2,000,000 
produced since 1942— 

The standard of reliability. 

6. Series 56—Padding 
potentiometer-1/4 " wide x 

high x 1%2" long. 
Available in many variations 
including various terminations. 

CLARO 

Lr) 
4eee4efees FOR 

5. Series 57-1/2 " precision 
trimming potentiometer-
1/2 " dia. —available with 
glass seal back cover. 

4. Series 54—The ultimate in 
precision—available in 5 sizes , 

?'8" dia., PAb" dia.. 
13/8" dia., 2" dia., and 3" dia. 

Precision Pote 

2. Series SC42-970— 
Sine-Cosine potentiometer 

version of famous Series 42. 

3. Series 55-10 turn 
potentiometer—available in 
3 sizes- 7/8" dia., 11/2 " dia., 
and 2" dia. —winding molded 

to housing—shock-proof 
construction. 

r Competence 

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 specifications... 

Wescon Booth # 2630 

cwio, C LA R 0 STAT MFG. CO., INC. 
liw DOVER, NEW HAMPSHIRE 

In Canada: CANADIAN MARCONI CO., LTD., TORONTO 17. ONT. 
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TIME 

New B/A Model NC-1 

TESTS POWER 
TRANSISTORS 
BY VARYING 
DUTY CYCLE 

 T-->1 
( 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-I, tests are conducted under pulse conditions in the 

common emitter configuration — the meters present DC readings 
of VBE, VcE and I. The instrument also measures leakage cur-
rent and floating potential by standard techniques. 

▪ CURVE TRACER MODEL MW-1 

' ij çà 
e 00 e 

Ge 

e 
— 4,-rjG Automatic overload protection. 

, 

• 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 corn ponents 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 current is 5 amp. 

• Users say this is the finest, most versatile 
instrument on the market. (Illustration shows 
instrument with tube adaptor.) 

EXAMPLE 

Here is how the variable duty cycle tests may 
be used to advantage. Shown below is a typical 
power transistor C-E set of collector charac-
teristics. 

Pe= 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 collector 
voltage of 10V and suitable base drive to pro-
duce collector current pulses 5A peak. 

For the current pulses 100 psec. wide at 
1/60 Sec. repetition, the average power is: 

P=Vc IcT/T 

X 10-1 (10) 15) (100 ë,0 = 0.3 Watt 

MA /A? .0—ATOM/C,MC.. 

33 University Road, Cambridge 38, Mass. 

BAIRD-ATOMIC HAS THE MOST COMPLETE LINE OF TRANSISTOR TEST EQUIPMENT 
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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 seas — 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 self-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 — sea, 
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. 

0
 Avionics Division 

1 BELL AEROSYSTEMS COMPANY 

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. 

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 

HUGHES 

tuco HUGHES •IRCRAfT COMP., 

VACUUM TUBE PRODUCTS DIVISION 

FIRST 7"&   101LAT-FACE STORAGE TUBES 

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 electronics 



Glass-to-Metal Seals for the Space Age... 

MULTI-LEAD HEADERS 
CONDENSER SEALS 
INDIVIDUAL TERMINALS 

Versatile in Design —Dependable in Performance! 

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 

Patented in Canada, No. 523,390; 
in United Kingdom, No. 734,583; 
licensed in U.S. under No. 2561520. 

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. 

Île A Division of Philips Electronics d Pharmaceutical Industries Corp. 

See us 
at the 

WESCON 
SHOW 
—visit 
BOOTH 
718 
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Engineers Scientists... HELP EXPAND 
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. If unable to interview 
at the Wescon Show, send your resume to: Mr. L R. Nuss, 
Manager of Professional Employment, Collins Radio 
Company, Cedar Rapids, Iowa. 

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. 

- 1COLLINS= 

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. I. Aiken will be located at the Career's Inc. area in the Shrine Exposition Hall during the 
show. For a personal, confidential interview phone Richmond 6-1211 between 9 am and 9 pm. 
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NEW from 

Belden 

for the 
WESCON 

 SHOW 

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 Microphone Cables— Miniature Broadcast and 
Rubber, Plastic 

No. 8413 
Rubber 

No. 8420 
Plastic 

Miniature in size with low capacitance, extreme 
flexibility, and long flex life. Cadmium bronze 
stranded conductors. 

Coiled Test Prod Wire 

No. 8878 

No. 8879 

Available with or without prods in standard 
red and black. Rubber insulated. Retracted 
length only 8"—stretches to a full 5'. 

Ray Reading Frank Timmons 

Ask your Belden jobber 

One wire source for 
everything electronic 
and electrical. 

Audio Cables 

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. 

Coiled 4 Conductor 
Microphone Cable 

No. 8415 

Multiple Pair Individually 

Shielded Cables 

No. 8767 
No. 8768 
No. 8765 

Now available in 3, 
6, 9, 11, and 15 pairs. 
Each BELDFOIL* pair 
provides 100% shield-
ing and isolation of 
each pair. Lighter 
weight—smaller 
diameter. 

51 Pair Unshielded Intercom Cable 

re 

No, 8751 

This neoprene four conductor cord is one 
of an infinite variety of coiled cord pos- Another example of Belden's engivering 
sibilities to meet every requirement. Rub- design of a better cable to make intricate 
ber or Plastic. circuitry easier to install at lower cost. 

Us in Booth Number 431-432 

Ray Reading, Belden Chief Magnet Wire Engineer, and Frank 

Timmons, Belden Electronic Standards Engineer, will again be 
available for consultation on all new wire and cable develop-
ments and to help you with your specifications. 

Belden wires, cords, and cables mean the lowest over-all cost 
from your assembly line to field operation. 

Belden 
WIREMAKER FOR INDUSTRY 

SINCE 1902 
CHICAGO 

magnet wire • lead wire • electronic wire • 
control cables • power supply cords • welding 
cable • automotive and aircraft wire & cable 

• Belden Trademark 
Reg, U. S. Pat. Off. 

8-6.0 
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INTEGRAL-INTERLACE 
(2000) SERIES: 

Two inline head stacks (with 
interlaced channels) mounted 
on integral "H" block record 

more channels per inch of 
tape width, while maintaining 
high output per channel and 

strong shielding against 
channel crosstalk. Patented 

'gap-mounted" feature ensures 
accurate location of each 
stack. IRIG telemetering 

standard available (exclusive 
design maintains IRIG time 
relationship despite normal 

head wear). Identical 
(non-interlaced) stacks can 

be used in redundant 
analog applications. 

INURE (4000) SERIES: Records 
or reproduces simultaneously 
on many channels of a single 

tape or drum. Precise 
perpendicularity and 

colinearity of gaps and 
accurate track width and loca-

tion with reference to other 
tracks and base assures reli-

able data transfer to and 
from media. Base and full 
metal-face machined for 

correct azimuth and contact 
angle (standard and special 
base mountings available). 

GAP-M 0 U NTED (5000) SERIES: 
Unique head stack mounting 
permits quick interchange-

ability without critical 
adjustment of head azimuth, 
contact angle or gap perpen-

dicularity. Adjoining faces of 
head and mounting structure 
are lapped with reference to 

the gap line. Mounting 
structure is adjusted per-

manently and four set screws 
hold head in precise location. 

REDUNDANT (6000) SERIES: 
Two identical head stacks are 
mounted opposite each other 

in a single structure, with 
closely spaced gap lines (down 

to .150 inch). Digital data 
recorded by first stack is 

read for reliability check by 
the second stack. Close 

spacing between gaps reduces 
storage capacity required 

in checking register. 
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SIMPLIFY RELIABLE RECORDING SYSTEM DESIGN WITH... 

CL:nITIETE 
"optional characteristic" magnetic heads 
An analysis of present usage and future 
trends in magnetic recording heads, trans-
ports, media, and associated electronics 
indicates areas for partial standardization of 
these interdependent components. Within the 
framework of these partial standards, Clevite 
offers "optional characteristic" magnetic 
heads to simplify the design of reliable an-
alog and digital recording systems. 
These new designs provide a choice of 

electrical characteristics. Four basic me-
chanical configurations are available in six 
compatible tape formats with track widths 
from .020 inch to .050 inch, and spacings of 
.050 inch to .140 inch. These provide from 
7 to 20 inline channels per inch. 

Detailed mechanical drawings and specifi-
cations plus actual electrical performance 
data aro available before the fact. This allows 
the design engineer to predict reliably the 
overall recording system performance. 

Clevite continually produces beneficial de-
sign improvements in such areas as high 
resolution and flux-responsive readout, and 
high-efficiency record structures. As these 
developments are field-proved they are 
adopted in Clevite "optional characteristic" 
designs. These dynamic standards thus offer 
recording system designers magnetic heads 
that include up-to-date advances in record-
ing technology. 
Write today for Bulletin 9398 on Clevite 

"Optional Characteristic Magnetic Heads". 

CLEVITE ELECTRONIC COMPONENTS 

3405 Perkins Avenue 

60 Franklin Street 

E. Orange, New Jersey 

DIVISION OF 

CLEVITE 
COP Poqp,,, Cleveland 14, Ohio 

Field Sales Engineering Offices: 

1915 N. Harlem Avenue 3402 W. Century Blvd. 

Chicago, Illinois Inglewood 2, California 

ELECTBSCAL CHARACTERISTICS 

A
N
A
L
O
G
 

Designation Description Inductance 
(maximum) 

Gap 
Length 

Bias 
Current* 

Record 
Current** 

ARL Low impedance record head. Used with transistor driver. 1.30 MH .0005" 
6 to 20 
MA, up to 
1 mc 

0.7 MA 
8db below 
saturation 

ARH High impedance record head. Used with vacuum tube 
driver. 

10 mH 
.0005" 

2 to 4 MA, 
up to 500 
kc 

0.2 MA 
8db below 
saturation 

APH-ACH High impedance playback head or combination record/ 
playback head. 80 MH .00025" 

1 MA up to 
60 kc .09 MA 

ACL 
Low impedance combination record, playback head for use 
up to 100 kc at 60 ips with 400 kc bias, or to 200 kc at 120 
ips with 1 mc bias on half winding. 

15 MH .00025" 2.5 MA 0.1 MA 

—1 
ct 
I— 
— 0 
(31 

DRL Low impedance record head. Used with transistor driver. 
12 volts single ended, or 6 volts double ended. 4.5 MH .0005" 9 MA 

peak 

DRH High impedance record head. Used with vacuum tube 
driver. Used as playback with DRL head. 55 MH .0005" 3.5 MA 

peak 

DRP Redundant record playback head. 18 MH .0005" 
each 

4 MA  
peak 

*Depending on bias frequency and channel spacing. 

**Analog-8db below saturation for minimum distortion. 
Digital—for 130% saturation at 200 flux changes per inch, 60 ips. 
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Philco 
announces 
the only 

MICRO-ENERGY SWITCH 

the industry'á first 

LOW ENERGY, HIGH SPEED 
switching transistor 

MICRO-ENERGY SWITCH ... TO-18 CASE 

MAXIMUM RATINGS 

Storage Temperature   100° C 
Total Device Dissipation at 25° .   35 mw 

CHARACTERISTICS 

DC Current Amplification Factor, 
liFE NE= —0.20 Y, ic= —2 ma) 

Collector Voltage, VCE 
ma, IB = —0.2 ma) 

Gain-bandwidth Product, tr 
ma) 

MIN. 

25 

125 

TYP. 

40 

.095 

175 

MAX. 

MCS 

Immediately available 
from your Philco 
Industrial Semiconductor 
Distributor 

The Philco T-1930 is a new concept in the design of switching 
transistors for high speed computer logic circuits! All internal 
device capacities are exceedingly small.. . and its static char-
acteristics are optimized for operation at low collector voltages 
and collector currents. It permits the design of high-speed logic 
circuits with an overall power consumption only 1/3rd to 1110th 
that of circuits with conventional transistors. It will operate at 
pulse rates in excess of 10 mc with collector currents as small 
as 1 ma from collector supply voltages as small as 1 V. 
This new micro-energy switch is of great importance in the 
design of ultra-reliable, high density, high speed equipment. In 
micro-energy circuits, the total device dissipation is reduced to 
an absolute minimum ... 250 microwatts ... a prime considera-
tion in achieving maximum reliability. The T-1930 is an im-
portant step toward microminiaturization. .. permitting high 
packing densities without excessive internal .heat generation. 
For complete information write Dept. E-81260. 

PH I LCO 
9iz tfr rly (9V r ® 

LANSDALE DIVISION • LANSDALE, PENNSYLVANIA 

SEE US AT WESCON... BOOTHS 2266-2266 
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1959 

KEY 

PORTLAND-SEATTLE 
NF 35 

, E 6,000 
S $70.000,000 

SAN FRANCISCO PENINSULA 
NF 144 
E 35,000 
S $439,000,000 

BALANCE 11 WESTERN STATES 
NF 60 
E 9,000 
S $100,000,000 

LOS ANGELES-ORANGE 
/„/ , NE 461 

, E 84,000 PHOENIX-TUCSON 
S S1,157,000,000 / NF 21 , 

E 5,000 
/ S $62,000,000 

DIEGO COUNTY 
NF 31 
E 4,000 
S $62,000,000 NF — Number of firms 

— Number of employees 
— Sales 

GREATER DENVER 
NF le 
E 3,100 
S $42.000,000 

Sales for this year are up over 1959 in west's six key electronics centers 

R  KSEARCH 

PORTLAND-SEATTLE 

S7:,// NE 37 
E 6,200 

'/ S $75,000,000 

SAN FRANCISCO-PENINSULA 

, NE 4 F 1056000 

/ S $530,000,000 

1960 

BALANCE 11 WESTERN STATES 
NE 55 
E 10,000 
S $114,000,000 

LOS ANGELES-ORANGE 
NE 495 

E 97,000 PHOENIX-TUCSON 
S S1,374,000,000,, Ny 38 

E 5,300 
, 

S $68,000,000 

, SAN DIEGO COUNTY 
NF 38 
E 4,400 
S S69,000,000 

CATALYZES GROWTH IN THE WEST 

GREATER DENVER 
NF 21 
E 3,800 
S $50,000,000 

New developments include cryogenic gyroscope, X-band ruby maser, 

compact ferrite isolator for uhf, electrostatically focused traveling-wave 

amplifier and oscillator, high-power transmitter to contact the sun 

By HAROLD C. HOOD, 
Pacific Coast Regional Editor 

LOS ANGELES—Two weeks from 
now Wescon will show there's no 
let-up in the growth of the elec-
tronics industry in the West. Like 
many companies displaying their 
wares this year Wescon has out-
grown its old quarters, and has had 
to move. Los Angeles' new Sports 
Arena, lately the scene of the Demo-
cratic Convention, will house both 
technical sessions and 989 exhibit 

booths of some 805 companies. 
Latest figures from 759 com-

panies in the eleven western states 
puts combined dollar volume at just 
over $2 billion (excluding broadcast 
and service revenue), or 22 percent 
of the nation's total electronics in-
dustry. Employment by latest count 
is 155,000 with 93,000 people 
working in the metropolitan Los 
Angeles area and drawing $785 mil-
lion a year. 

Boasting over two dozen science-
oriented universities and many 

companies with a high interest in 
R&D, the area has spawned a host 
of electronics development. 
A development in progress at Jet 

Propulsion Laboratory that chal-
lenges the electronic engineer as it 
opens up new areas for him is the 
cryogenic gyro. JPL feels the out-
growth of its experimental model 
will be an accurate, compact gyro-
scope for spacecraft. 

This device, having a spherical 
rotor of niobium one inch in di-
ameter, uses superconductivity or 
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Experimental cryogenic gyroscope 
at CIT's Jet Propulsion Lab 

complete loss of resistance to elec-
tricity at temperatures approaching 
absolute zero. The quarter-pound 
sphere repels the magnetic force 
field and levitates above its mag-
netic coil, which serves as a bear-
ing. Since the ball is a supercon-
ductor of electricity, it can be spun 
with no electrical resistance, and 
since the ball is in a vacuum there 
is no other source of drag. 
To get an ultra-cold environment 

for the experiment, both the ball 
and coil are placed in a vacuum 
chamber surrounded with liquid 
helium. The chamber is placed in 
liquid nitrogen that in turn is 
placed in another vacuum jacket. 
Spinning motion will probably be 
imparted to the rotor by focusing 
jets of gas against it. 

Read-out will be accomplished by 
a series of phototubes that pick up 
a pattern on the rotor and feed in-
formation into a solid-state com-
puter. Because the support forces 
are repulsive rather than attractive, 
the sphere is intrinsically stable 
with respect to displacement from 
equilibrium. However, developers 
of the gyro feel that, to keep the 
rotor from sagging in its electro-
magnetic field due to accelerations 
a servo device will have to be added 
in the support system. 
Another problem anticipated is 

lack of sphericity in the rotor due 
to centrifugal force during spin-
ning. Electronic feedback is 
planned to adjust the current in the 
support coil to compensate for the 

Half-inch-square synthetic ruby maser at tip of copper transition section 
held above 12-oz magnet by 7'. H. Maiman of Hughes Aircraft 

ellipsoidal shape the sphere may as-
sume. 
JPL scientists foresee other ap-

plications of the cryogenic gyro for 
ultra-sensitive instruments, such as 
galvanometers. Absence of friction 
and elimination of mechanical wear 
on critical parts may justify addi-
tional cost. 

Contributions from the West to 
communications with satellites and 
space probes are exemplified by 
three developments: a ruby maser 
(Hughes Aircraft, Culver City), 
uhf isolator (Motorola Solid State 
Electronics Dept., Phoenix), and 
electrostatically focused traveling-
wave tube and feedback cavity 
(Watkins-Johnson, Palo Alto). 
Hughes says its 25-lb X-band 

solid-state ruby maser amplifier can 
extend tenfold the range of many 
Army electronics systems. The 
device, using a synthetic ruby 
crystal of aluminum oxide with a 
0.1-percent chromium concentra-
tion, will help military defense sys-
tems using high-angle radars to 
detect an ICBM far earlier than 
formerly, and will be the heart of 
detectors that can pick up radio 
beeps from millions of miles farther 
into space than previously possible. 

Gain-bandwidth product of the 
amplifier, when operating at —452 
F is 105 Mc. The cavity, formed 
from a solid block of ruby, is coated 
with silver, and has a small perma-
nent magnet weighing only 12 
ounces attached to the inside of the 
helium dewar. Cost of this magnet 

is $10 as contrasted with over 
$4,000 for external magnets in 
earlier masers. 
A waveguide transition, contain-

ing a piece of clear sapphire to keep 
the waveguide above cutoff, and 
tapering from X-band dimensions 
to those of the cavity, is used for 
coupling. A similar taper transition 
is used for coupling K-band pump-
ing power to the low-noise device. 
Liquid helium and nitrogen are 
used for supercooling the one-half 
inch square of ruby crystal. 

In developing its compact uhf 
isolator, Motorola engineers worked 
on the premise that, at ranges ap-
proaching 20,000,000 miles, the con-
servation of only 0.1 db of signal 
adds another 200,000 miles of closed 
radio contact with deep-space 
probes. The result is a tiny ferrite 
device giving more than 10-db isola-
tion with less than 1-db insertion 
loss over a 30-Mc bandwidth. 
The nonreciprocal properties of 

the unit reportedly achieve opti-
mum stabilization of parametric 
amplifier gain. Thus antenna mis-
match in satellite and space-probe 
tracking applications introd:res 
minimum loss. 
A low-loss ferrite biased to reso-

nance is used so that for one direc-
tion of propagation the ferrite ab-
sorbs practically all the energy, 
while in the opposite direction little 
energy is absorbed. 

Early versions of the isolator 
have performed well at primary 
receiving stations used for tracking 
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Pioneer V. Developers of the iso-
lator claim it is adaptable to wide-
band, low-power applications where 
minimum size and weight without 
sacrifice of performance are es-
sential. 
The need for wider bandwidths 

and higher effective radiated power 
in satellite-borne telemetry systems 
prompted Watkins-Johnson Co., 
under Air Force sponsorship to de-
velop a microwave telemetry oscil-
lator producing 10-15 watts of c-w 
power at an overall efficiency of 
over 30 percent. Power levels in 
this range at 2,000 Mc are beyond 
the capabilities of present solid-
state devices. 

W-J's amplifier-oscillator, using 
an electrostatically focused travel-
ing-wave tube and feedback cavity 
with a total weight of 14 oz, re-
portedly has a life expectancy of 
10,000 hours. Its developers point 
out that subsequent models will be 
required to operate for 30,000 to 
40,000 hours. 
The overall efficiency of the oscil-

lator, according to W-J scientists, 
is due primarily to designing a tube 
with good basic beam efficiency and 
operating the collector electrode at 
a voltage depressed to approxi-
mately one-half the average helix 
voltage. 
Low cathode current density (136 

ma per sq cm), permitting an oper-
ating temperature of less than 700 
C, is largely responsible for the 
tube's long life. With passive nickel 

COAX LINE 

INPUT 
ililí COUPLER 

CONVERGENT FLOW 
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FRINGING ELECTRIC FIELDS 

Gun and input region of Watkins-Johnson electrostatically focused 
traveling-wave tube 

used in the cathode, reaction rates 
of barium-oxide breakdown to pure 
barium in the cathode can be kept 
low, insuring an adequate supply 
of pure barium at the cathode to 
maintain emission for sustained 
periods. 
The Electron Tube division of 

Litton Industries reports the devel-
opment of a high-power klystron 
tube at L-band (See cover). De-
veloped for, and currently being 
tested by MIT's Lincoln Labora-
tory in Lexington, Mass., the trans-
mitting tube (designated the L-
3387) is capable of peak output 
power of 30 megawatts with an 
average power output of 100 kilo-
watts. 

This output is more than triple 
that of earlier tubes. Approxi-
mately 6-ft high, the mechanically 

Prof. Von R. Eshleman and Lt. Col. R. C. Barthle inspect 40-Kw Collins 
transmitter that sent radar signal to sun and back in Stanford University 
experiment 

tunable tube covers the frequency 
range from 1,215 to 1,350 Mc, has 
a 36-db gain and operates at 39-
percent efficiency. 

Litton scientists report that, to 
take the power in the tube's beam, 
the size of the collector was in-
creased considerably. Improved 
high-temperature exhaust tech-
niques and heat transfer designs 
were incorporated to achieve volt-
age hold-off, and assure long oper-
ating life. 
A predecessor to the klystron 

pulse amplifier (Litton's L-3035) 
has currently logged 3,000 hours. 
Lincoln Laboratory will use the new 
tube primarily in long-range mis-
sile-detection systems research. 
From Varian comes one of two 

developments which promise to save 
money for airline operators and the 

Doughnut-shaped artificial neuron 
by Ford's Aeronutronic division 
duplicates human nerve 
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What to Hear at WESCON 

Weseon's technical program for 1960 is comprised of 
40 sessions with over 200 papers. Several session sub-
jects were chosen because of their controversial nature. 
Among this group are information theory and modula-
tion methods, stereo multiplex broadcasting and air 
traffic control. An innovation this year is four supple-
mentary workshop sessions. Man-machine systems will 
get a big play during the workshops. 
Following are abstracts of representative papers that 
the Wescon technical committee has selected as being of 
wide interest and high technical significance: 

PULSE-HANDLING TECHNIQUES SESSION. 
Pulsed R-F Storage in Long-Delay, Broadband Closed-
Loop Systems. Discusses design of systems using fused 
silica delay lines, operating bandwidth of which is about 
40 Mc. Storge time is several milliseconds. Potential 
applications include design of r-f pulse analyzers, fre-
quency monitors and r-f repeaters. 
The author analyzes storage time in terms of delay 

attenuation, media delay, regeneration-enhanced loop 
noise and broadband amplifier noise figure and satura-
tion characteristics. He discusses design requirements 
of broadband amplifiers, pulse injection and extraction 
networks, equalization networks and automatic gain 
control circuits. (ITT Laboratories). 

SEMICONDUCTOR DEVICES AND TUBES SES-
SION. High Power at 1,000 Mc Using Semiconductor 
Devices. The authors describe device optimization and 
circuit innovations. 

Several optimized device-circuit combinations are put 
together, consisting of a 100-mw transistor crystal 
oscillator driving a transistor delivering 1 watt at 125 
Mc, in turn driving another transistor delivering 3.2 
watts at 125 Mc. This output drives three successive 
semiconductor variable capacitor frequency doublers, 

with an output of 0.75 watt at 1,000 Mc. (Pacific Semi-
conductors, Inc.) 

MICROWAVE THEORY AND TECHNIQUES—I: 
PASSIVE ELEMENTS. A Fast Switching X-Band Cir-
culator Utilizing Ferrite Toroids. Nonreeiprocal wave-
guide devices have been made using permanently mag-
netized ferrite tubes, with no magnet present. For 
switching, the remanent state of the ferrite material 
may be reversed by current pulses to a wire inserted 
through the tube. 
The authors describe how a differential phase shift 

circulator has been developed that operates from 8.2 
to 9.2 Ge. The loss between coupled ports is 0.6 db or 
less and the isolation between uncoupled ports is 25 
db or greater. The circulator can be switched in less 
than 0.5 µsec. 

Also reported are results when permanently mag-
netized ferrite toroids have been used in waveguide T 
and coaxial geometries. (Microwave Research Institute, 
Polytechnic Institute of Brooklyn.) 

COMMUNICATIONS: NEW SOLUTIONS TO SOME 
OLD PROBLEMS. Determination of the Optimum 
Antenna Pattern for a Signal Burst Communication 
System. When scattering is used for communications 
between stations, the propagation path is oriented 
in various (stochastic) directions about a nominal 
(mean) path. A highly directional antenna pointed in 
one direction thus may not serve as well as a broader 
antenna designed to these statistics. The authors dis-
cuss design of such antenna patterns. (Sandia Corp. 
and Univ. of Washington.) 

THE PIONEER V EXPERIMENTS. Radiation 
Measurements Made by Space Probe Pioneer V. Mem-
bers of the Unversity of Minnesota team that conducted 
radiation experiments with Pioneer V report. These 
detectors, similar to those used in Explorer VI, measure 

military. An electronic indicator 
that picks up the first hint of metal-
lic contamination in lubricating oil 
of reciprocating engines (also 
marine reduction gears and other 
machinery) is being evaluated by 
air carriers with an eye to eliminat-
ing premature overhaul and antici-
pating engine failure. Replacement 
parts for a routine airliner engine 
overhaul cost $10,000, and up to 
$20,000 with engine failure. 

Sensing head of the indicator is 
the tank coil of a 220-Kc oscillator, 
and is installed around the scavenge 
oil line of the engine. Minimum size 
of bearing flakes or other metal 
particles to be detected determines 
the frequency. Any passage of con-
ducting particles through the sens-
ing head changes the Q of the tank 
coil. If the change in level of oscil-
lation, after amplification, is suffi-
ciently great to reach the trigger-
ing threshold of a preset multi-

vibrator, an output signal is dis-
played. 

Convair's Autotrack analyzer, de-
signed to trim down the tab for re-
placement and overhaul of military 
jet engines which approaches $1 
billion annually uses a selective vi-
bration pick-up. The out-of-toler-
ance vibration of a main rotor, 
pump or generator shaft, or aero-
dynamic vibration of compressor 
and turbine blades can be accurately 
isolated. The existing vibration 
meters determine the total vibra-
tory motion of an engine, and re-
quire removal and tear-down of the 
entire unit upon indication of ex-
cessive vibration. The Autotrack re-
portedly makes in-place repairs 

feasible. 
According to Convair, the instru-

ment can differentiate between vi-
brations one cps apart, and has a 
range of 5 to 2,500 cps, sufficient 
to track engines to 110 percent of 

top speed. Microphones, pressure 
transducers or accelerometers can 
provide input. With a 100-Kc 
crystal-controlled oscillator, the in-
strument compares the input signal 
with the signal from the engine 
tachometer, then filters all but the 
component that is a direct measure 
of the amount of vibration. 

Since man's first definitely estab-
lished radar contact with the sun 
recently at Stanford University's 
Radioscience Lab, investigation of 
the sun and its corona has been in-
tensified. Streams of particles 
hurled into space by solar flares and 
similar violent eruptions become 
trapped in the earth's magnetic field 
and form radiation belts hazardous 
to proposed space travel. Earthly 
symptoms of such eruptions are 
blackout of radio communications, 
magnetic storms, vivid displays of 
northern lights and possibly 
weather changes. 
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flux and ionizing power of interplanetary radiation. 
After passage through trapped radiation surround-

ing the earth, where measurements were similar to 
those obtained by Explorer VI, the intensity was found 
to be at the cosmic-ray level of 2.5 counts per sec in the 
Anton type 302 Geiger counter, and had an irenizing 
power of 1.1 times that for Co' radiation. (Univ. of 
Minnesota.) 

VARACTORS AND TUNNEL DIODE APPLICA-
TIONS. A Compact Tunnel Diode Amplifier for Ultra 
High Frequencies. Possible applications for an ampli-
fier designed to operate between 405 and 406 Mc are 
discussed. Used with an equally compact uhf isolator, a 
small, low-noise and stable amplifier is achieved. 
The amplifier has 15-db gain, a 12-Mc bandwith and 

a noise figure of 5.5 db across the band. With the 
isolator, system gain changes less than 3 db with 
antenna vswr variations of from 1.0 to 1.6 db. Design of 
the amplifier is described, and it is shown that atten-
tion to the biasing circuit prevents low-frequency 
oscillation in the bias leads. (Motorola, Phoenix) 

SEMICONDUCTOR DEVICES. A New Semiconductor 
Memory Element with Nondestructive Read-out and 
Electrostatic Storage. Specific device characteristics are 
discussed for a method of information storage that 
uses the stored charge in the depletion layers of a 
pnpn structure. A large space charge indicates a ZERO, 
and a smaller charge a ONE. 

In finding the state of the device, it is noted that the 
breakdown point is a function of the rate of rise of the 
applied voltage. Because interrogation is electrostatic, 
the only input power to the device is that which sup-
plies the charge lost due to stray leakages. Inter-
rogation does not alter the state, and readout is 
nondestructive. (Fairchild Semiconductor) 

MICROMINIATURIZATION. Silicon Layer Junctions 

—A New Concept in Microcircuitry. The feasibility 
and potential of deposition of successive layers of 
single crystal silicon on single crystal silicon sub-
strates as a new techniques in microelectronics are 
examined. Alternating single crystal silicon layers of 
controlled resistivity and type reportedly permit intro-
duction of many functional elements directly into a 
structure. 
Such elements which have been deposited include 

capacitors, resistors, rectifiers, voltage-limiting zener 
diodes, pnpn transistors and solar cells. Electrical 
performance and metallographic data on each con-
figuration are presented, and test results from a seven-
layer structure discussed. (Merck, Sharp & Dohme) 

SYNTHESIS AND DESIGN OF MAN-MACHINE 
SYSTEMS. Introduction to Teaching Machines. A 
typical teaching machine is described and machine 
teaching is discussed. Acording to the author, a teach-
ing machine is a controlled device with which the 
student learns what the machine is programmed to 
teach. The machine differs from an audio-visual device 
in that it is designed to use the laws of learning 
rather than acting only as a teaching tool to be 
manipulated by a teacher. (Litton) 

ANTENNAS. Miniaturized VHF-UHF Antenna. A 
detailed analysis of impedance matching techniques, as 
well as information on radiation pattern, gain and 
efficiency is presented for a rigid waveguide cavity-fed 
slot antenna. Such miniaturized slot antennas are fre-
quently required for missile and aircraft. 
The design procedure applies to both single-ridge 

and dual-ridge cavities with the ridges laterally 
separated. Both configurations use high-dielectric-
constant fillers in the cavities. Resonant frequency of 
either type may be adjusted by a capacitive screw in 
the cavity or by variation of a single cavity dimension 
or both. (The Martin Co.) 

A 40,000-watt transmitter, used 
for the initial bounce off the sun's 
corona, was operated at 25.6 Mc to 
minimize signal absorption. Reflec-
tion occurred 500,000 miles from 
the sun's visible surface, and 16¡ 
minutes was required for the round 
trip. On-and-off pulses of 30 sec-
onds each were flashed over a 15-
minute period before the quadruple 
rhombic array antenna, used for 
both transmission and reception 
and covering an area 800 by 725 ft, 
was connected directly into the re-
ceiving system to pick up the echo. 
Antenna gain, relative to that of 

an omnidirectional unit, was about 
25 db, and the principal beam was 
directed east at 10 deg elevation 
where it played on the newly risen 
sun for 30 minutes. Magnetic tape 
was used to record the solar con-
tacts, and tens of millions of IBM 
707 computations were required to 
separate signal echos from back-

ground noise which was 50,000 
times stronger. 

Efforts to partially duplicate the 
function and reliability of the 
human nervous system's neuron by 
developing components that make 
decisions and carry out learning 
have resulted in two potentially 
valuable concepts: Stanford Re-
search Institute's Neuristor and 
Aeronutronic's Mind (Magnetic 
Integrator Neuron Duplicator). 
The latter, developed for Cornell 
Aeronautical Lab's Perceptron pro-
gram, has reached the initial hard-
ware stage. 
A tiny magnetic core with an in-

ner hole through which wires are 
strung is capped with a metal 
washer and again wound with wire. 
The doughnut-shaped artificial 
neuron remembers effects of past 
events by varying the amount of 
flux stored in its magnetic circuit. 
Readout is accomplished nondes-

tructively by a field orthogonal to 
normal storage flux. 
Mind is patterned after the site 

of memory in the human brain, the 
synaptic junction, which selectively 
passes signals from one nerve cell 
to another. The developers of Mind 
report that they are considering 
building a complex artificial nerve 
net for testing behavior in complex 
learning situations, in which prob-
lems might be posed visually, by 
sound or other types of signals. 
Mind uses several principles of 
Biax computer elements. 
The tack taken by SRI research-

ers is that one-dimensional channels 
along which signals may flow can 
synthesize digital logic functions. 
Theoretically, arrays of these ac-
tive lines (Neuristors) may con-
stitute any digital logic system with 
no conventional components. 

Use of this device-and-wire-in-
one configuration in such elements 
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Miniaturized instruments accomplish simultaneous recording of body func-
tions for Boeing bioscientists 

as a binary variable storage ring, 
basic gate and controlled gate has 
been demonstrated by its develop-
ers who emphasize that homo-
geneity is the key characteristic of 
Neuristor systems. Next step for 
SRI is workable hardware. 
By perfecting a technique for 

sealing vacuum-window quartz to 
metal, Eitel-McCullough reports 
that it has made possible quantity 
production of high frequency elec-
tron tubes. Also to benefit from the 
development, the company claims, 
are manufacturers of phototubes, 
waveguide devices, tv camera tubes 
and equipment exposed to atomic 
radiation. 
The process consists of joining 

a metal coating of a few thousand 
angstroms thick to quartz at tem-
peratures below 1,000 C, and bond-
ing to this coating a layer of soft 
sealing metal. This approach pre-
vents appreciable stress in the fin-
ished seal, and temperatures to 900 
C can be withstood. 

Heretofore-difficult-to-seal quartz 
is a low-loss dielectric with a low 
dielectric constant, having a high 
transparency for infrared and 
ultraviolet radiation. Since it is a 
glass and not a crystalline material, 
it is vacuum-tight at lesser wall 
thicknesses. It thus reduces ca-
pacitive loading of waveguides. 

Quartz has great thermal shock 
stability, can withstand electron 
bombardment and x-rays without 
discoloring, and has a high break-
down-threshold in high-strength 
electric fields. 
Two projects underway at Cal-

Tech are the investigation of 
plasma phenomena in superconduct-
ing metallic films and the develop-
ment of cadmium sulfide solid-state 
devices. Prototypes emerging from 
the latter project operate at much 
higher temperatures, higher fre-
quencies and higher input imped-
ance than do ordinary germanium 
and silicon transistors. They also 
have characteristics similar to those 
of vacuum tubes and heretofore not 
seen in solid-state devices. 

Their developers report that in 
these new components current will 
be space-charge limited, as in a 
vacuum tube, rather than diffusion-
limited as in a transistor. Diodes 
of cadmium sulfide have been suc-
cesssfully tested and work is pro-
gressing on triodes. Fundamental 
investigation deals with properties 
of space-charge limited current 
flow in solids, and transverse elec-
tronic properties of thin films, 
these thin films will form the con-
trol electrodes of the cadmium 
triodes. 
The studies of plasma phenomena 

in superconducting metallic films, 
being made at four degrees ab-
solute, indicate that the behavior 
of electrons in superconducting 
metals is similar to the behavior of 
electrons in ionized gases. For ex-
ample, electrons do not collide with 
the atomic nuclei of the crystal lat-
tice. One exception to the similar-
ity is that the density of electrons 
in the metals is millions of times 
greater than in gases. 
The investigators hope to use the 

plasma-like oscillations of electrons 
in these superconducting films to 
make a transmission line whose 
velocity is about one-tenth the 
velocity of light. Slowing the waves 
in thin superconducting films is ex-
pected to be helpful in understand-
ing superconductivity and may also 
have applications in computer cir-
cuits. 
The Space Medicine section of 

the Boeing Airplane Company in 
Seattle reports development of an 
integrated system of miniaturized 
electronic instruments for measur-
ing man's physiological condition 
related to man-into-space programs, 
such as the Dyna Soar space glider. 
Medical parameters that have been 
measured include electrocardio-
gram, respiration, heart sounds, 
brain waves, body internal tempera-
ture and extremity temperatures, 
galvanic skin resistance, and elec-
tromyogram. Instruments are 
under development for measuring 
blood pressure and other medical 
parameters. 

Emphasis was placed on systems 
design and detailed specifications 
before hardware was built. Thus in 
the system any or all of these meas-
urements can be taken simultane-
ously without interference or cross-
talk and yielding records of clinical 
quality. Units use transistors, are 
rugged and miniaturized. Engi-
neering and specifications are so 
complete and detailed that the units 
may be put out for bid by subcon-
tractors. 

Since the units have a high-level 
output, almost any recording in-
strument or telemeter may be used. 
As an example, several channels of 
medical information have been ob-
tained by radio telemetry at Boeing 
in Seattle from a man subjected to 
stress at a research site in the Cas-
cade Mountains, some 60 miles dis-
tant. 
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Temperature Telemetry 

Aids Frozen Food Study 

•  

Temperature-sensitive 

transmitters distributed 

throughout 50-ton batches 

of frozen fruit give 

temperature-distribution 

information 

By R. H. ELSKEN, 
Western Regional Researcch Laboratory, 

Albany 10, Calif. 

IN THE PAST FEW YEARS, consider-
able work has been done here on the 
relation between food handling prac-
tices and frozen food quality' 2. 
Surveys of conditions and prac-
tices in commercial freezer-plant 
operation required accurate tem-
perature measuring equipment that 
would not interfere with plant op-
eration and would allow access to 
large movable masses of the frozen 
product. 

To make temperature measure-
ments, radio telemetric instrumen-
tation was studied. A number of 
miniature radio transmitters were 
strategically placed in a pack to be 
'frozen. The in.formation transmit-
ted by these units was picked up by 
receiving apparatus and automati-
cally recorded. The system was used 
for research and no attempt was 
made to tlevelop an industrial in-
strument. 

The work reported was concen-
trated on pallet freezing of straw-
berries, in batches up to 50 tons, 
and all requirements were specified 
to satisfy this type of operation. 
Several problems were encountered. 

A complete transmitting package 
could replace not more than one 

Physical layout of complete temperature-sensitive transmitter (left); a trans-
mitter is readied for operation with its temperature-sensing probe inserted 
in an adjacent carton of strawberries (right) 

10-ounce retail container in a case 
of berries. The transmitter and 
power supply had to operate in 
temperatures from —20 F to + 
80 F. Heat generated by the trans-
mitting package must not upset the 
environment within a case. The 
transmitter must operate continu-
ously without attention for up to 
two weeks. Satisfactory reception 
of signals was required at approxi-
mately 100 feet. All equipment must 
be movable from plant to plant for 
setting up on short notice. Simple 
and inexpensive construction was 
desired in the transmitter pack be-
cause ten units were used and it was 
possible to lose units. Transmitter 
carrier frequency and mode of 
propagation must be carefully 
chosen because the transmitters are 
immersed in water and various 
solids. 

It was necessary to get the equip-
ment into action at short notice, a 
factor which influenced the design. 
For example, the receiving antenna 
is a loop-type consisting of a num-
ber of turns of wire completely en-
closing the area containing the 
strawberries. This antenna tech-
nique uses the magnetic induction 

field in the vicinity of the transmit-
ters. This method was successfully 
used by others' in similar situa-
tions. Also, the size and physical 
environment of the transmitter pre-
cluded the development of efficient 
transmitting antenna. This meant, 
therefore, that all usable signal 
must originate from the transmit-
ter coil. It wa9 simpler to develop 
ampere-turns on a coil, to which the 
induction field is proportional, 
rather than an efficient radiator.. 
Finally, the susceptibility of the 
loop antenna to locally generated 
noise of the electric field type is 
much less than for the simple wire 
antenna of comparable intercept 
area. Since the apparatus is used 
in locations where there is electrical 
equipment, such as motors, com-
pressors, and lift trucks, this inter-
ference may be a major factor in 
the limiting operational noise 
figure. 
The propagation medium in a 

loaded freezer requires considera-
tion. The strawberry tissue and so-
lution of solids in water are in a 
composite container. The top and 
bottom of the containers are tin, 
the sides paperboard. This is a 
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TRANSMITTERS DISTRIBUTED THROUGHOUT FREEZER 

RECEIVER 
100-200 KC 

FREQUENCY 
METER 

250-550 CPS 

OUTPUT 
IS 

CURRENT 
ANALOG 

OF 
TRANSMITTER 
MODULATION 
FREQUENCY 

TURN LOOP ANTENNA SURROUNDING FREEZER 

(A) 

FIG. 1—Receiver pickup embraces whole storage area containing fruit (A); battery voltage is stepped up by converter 
to a more convenient level, and transmitter quench rate is governed by eensing thermistor (B) 

FREQUENCY 
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RECORDER 
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2,000 OHM 3V 
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1(= X 1,000 

propagation medium of isolated 
horizontal metallic planes separated 
vertically by a few inches of solu-
tion. For the induction field, the 
surrounding mass of metal is poten-
tially a conducting shield. Fortu-
nately this is not the actual situa-
tion, as the metal can ends are not 
electrically interconnected to form 
a continuous shield. 

In these conditions, the low radio-
frequency region appeared more de-
sirable, regardless of whether the 
magnetic induction field or radia-
tion field was used. There would be 
some attenuation of high frequen-
cies through the propagation me-
dium even with no metal to inter-
fere. The low radio-frequency 
region of 100 Kc to 200 Kc was 
chosen, because this band was rela-
tively free of outside interference. 
A block diagram of the trans-

mitter-receiver system as finally 
evolved is shown in Fig. 1A. A 
maximum of ten transmitter units 
operate continuously at carrier fre-
quencies staggered approximately 
10 Kc apart between 100 Kc and 
200 Kc. Each transmitted signal 
contains the temperature informa-
tion from one temperature-sensing 
probe. The transmitter is a self-
quenched oscillator with the quench 
rate determined by the temperature. 
Quench rate is 250 to 550 cps, cor-
responding to a temperature range 
of —20 to +80 F. 
The receiving loop-type antenna, 

oriented in a horizontal plane, com-
pletely encloses the area containing 
the transmitters. It has been suffi-
cient to put approximately six turns 
of insulated wire on the rooftop or 
in the attic space of the building 
over the area containing the trans-
mitter units. The area of the loop 

roughly corresponds to the area 
containing the transmitters. 
The receiving equipment is re-

motely located preferably in a shel-
tered low-traffic density area of the 
plant. A superheterodyne receiver 
is used, tunable over the frequency 
range 100 to 200 Kc. The main tun-
ing dial was replaced by a reversible 
motor drive with limit-reverse 
switches. This provided automatic 
continuous scan over the total 
100-Kc band at a rate of approxi-
mately 200 Kc an hour. Interroga-
tion of each transmitter thus is 
made in time sequence. 
The demodulated output of the 

receiver is fed to a frequency meter 
which is adjusted for an expanded 
scale range of 250 to 550 cps. As 
each transmitter signal is picked 
up by the receiver, the quench rate 
(correlated with temperature) is 
measured by the frequency meter. 
This meter has an analog current 
output designed to drive a 1-ma 
full-scale recorder. 
A strip-chart recorder gives a 

permanent record of the frequency 
meter output. The chart speed is 
three inches an hour, giving 340 
hours of operation on a roll of chart 
paper. With an initial notation of 
time and receiver frequency, all fol-
lowing readings are identified in 
time sequence as the receiver tuning 
drive moves over the radio-fre-
quency range. A section of chart, 
shown in Fig. 2A, is a series of 
pedestals of varying amplitude. The 
temperature information from one 
transmitter is contained in the am-
plitude of each pedestal. Ten trans-
mitters were used and a complete 
interrogation cycle is indicated. 
The clean rising and trailing 

edges of each pedestal and the noise-

(B) 

free base line are obtained by a 
threshold relay, which switches the 
recorder into the circuit only when 
the receiver output has reached 
a predetermined value. Time con-
stant is adjusted so that transient 
noise will not operate the relay. 
The transmitter unit is com-

pletely transistorized to meet the 
need of miniaturization, low power 
input and low thermal output. As 
shown in Fig. 1B, a 2N169A tran-
sistor is used in a tuned collector 
oscillator with the base inductively 
coupled to the collector. By using 
a large R-C time constant in the 
emitter circuit, which is controlled 
by R„ R2, R, and C2, self-modulation 
or quenching action is obtained. 
Variation in quench rate is ac-
complished with R,. This is the 
temperature sensing element and 
consists of a glass-enclosed bead in-
sertion-type thermistor. Thermistor 
R, is connected to the transmitter 
by flexible leads to allow tempera-
ture measurement in any carton of 
the case containing the transmitter. 
With miniaturized components 

for transistor operation, the prob-
lem of compactness was readily 
solved with the exception of power 
supply. It was necessary to use spe-
cial batteries, since dry cells or mer-
cury cells had insufficient capacity 
at low temperatures. A rechargea-
ble-type silver-zinc alkaline battery 
offered a compromise in size, avail-
ability and ampere-hour capacity at 
low temperatures. A type was avail-
able that could deliver 8 to 9 ma 
at a closed-circuit voltage of 1.8 
volts fully charged and 1.5 volts 
after 350 hours discharge at —20 
F. One cell, however, occupied a vol-
ume of approximately three cubic 
inches, out of a total available vol-
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urne of approximately 21 cubic 
inches. To conserve space and cost 
a d-c to d-e converter was incorpo-
rated to boost the battery voltage. 
A pair of 2N320 medium-power 
transistors were supplied by two 
silver-zinc cells; the output was 
stepped up by transformer T„ then 
rectified and filtered, to give a d-c 
output voltage of 16 to 18 volts. 
The overall power efficiency of the 
converter is approximately 50 per-
cent. With this arrangement it was 
possible to operate the 2N169A in 
the range of 1 ma collector current 
and not exceed the ampere-hour ca-
pacity of the battery or the FCC 
requirements for low-power commu-
nications devices that operate below 
1,600 Kc. 
Total power input to the d-e to d-c 

converter is approximately 30 milli-
watts. With the total power dissi-
pated as heat this would represent 
about 26 calories an hour or 9,000 
calories in 350 hours. With perfect 
insulation around a 15-pound case 
of berries, 9,000 calories could raise 
the internal temperature about 2.5 
F. in 350 hours. In practice no 
change in freezing rate was de-
tected with the transmitter unit in 
a case of berries. 

Frequency stability, both r-f and 
quench rate, is important in the 
transmitter unit. Frequency varia-
tions caused by changes in transis-
tor bias voltages were minimized 
by using a common source for both 
the emitter and collector bias so 
that the ratio of the two bias volt-
ages remained constant". In an ad-
justed transmitter, a 15 percent 
change in battery voltage caused a 
3 percent change in quench rate. 
Tank circuit Q was made as high 

as possible by winding L, and L2 on 
a flat ferrite strip. The ferrite core 
also brought the physical size of 
within practical dimensions and im-
proved the radiation characteristics 
of the coil. 

Unpredictable tank-circuit load-
ing was encountered with the prox-
imity effect of the metal ends of 
strawberry cartons immediately 
above and below the case containing 
the transmitter unit. This was re-
flected in the quench rate. In use, 
if cases are close-stacked, the can 
ends may approach within inch 
of the ferrite core of the transmit-
ter coil. The effect could be mini-
mized only by a trial-and-error 
method of adjusting Li to L2 cou-

pling, number of turns, and the col-
lector tap point. 

All parts are mounted on a 11 
by 3-inch perforated phenolic deck 
with push-in terminals. Transistors 
are mounted without sockets in the 
phenolic deck and all connections 
soldered. Potentiometers R, and R5 
are miniature 25-turn screw-actu-
ated types. The oscillator coil is iso-
lated from the remaining hardware 
by mounting on standoffs. The com-
plete assembly is mounted in a 
10-ounce strawberry container with 
the metal ends removed. Placement 
is such that the oscillator coil is in 
the center and separated from the 
battery by a polystyrene-foam 
spacer. With adjustment of a trans-
mitter, less than 1 percent change 
in quench rate was measured with 
close stacking of cases. The effect 
on r-f carrier frequency was minor 
considering the bandwidth allotted 
each channel. 

Since the operating point of the 
2N169A transistor had a tendency 
to shift with temperature", sta-
bilization through use of thermistor 
R5 and shaping network R, and R. 
was used. This raised the d-c emit-
ter-to-base voltage with decreasing 
temperature, compensating for de-
creasing conduction. The design of 
this circuit is experimental. Using 
this stabilization scheme and com-
ponents with low temperature co-

0 10 20 30 40 50 60 70 80 90 100 4 1 L tl I I I  

4 
6 

3 

8 
10 
910 

   768 

4 

2 

2 

4 

2008C 

3 
100K 

3 

6 

80 

1'60 

20 

8 

250 TRANSMITTER MODULATION IN CPS 

efficients, an adjusted transmitter 
has a deviation from calibration of 
approximately ± 2 F if the cooling 
rate does not exceed approximately 
8 F an hour. 
During a processing run, espe-

cially with 30 to 50 tons of berries 
to pack in a single shift, it was es-
sential to have all telemetering 
equipment ready in advance. Just 
before the start of freezing, all 
transmitters were activated and 
placed in sealed plastic bags. This 
airtight covering prevented mois-
ture from condensing on the cold 
transmitter units at recovery time. 

Stacking of cases was completed 
at 8 to 10 layers, giving a berry 
weight of as much as 2,000 lb. 

Twelve plants were tested and 
approximately 75 time-temperature 
histories obtained from 6,000 trans-
mitter hours of operation. Reduced 
data from three transmitters in 
three different plants are shown in 
Fig. 28. These are typical of the 
range of conditions encountered. 
Supercooling prior to initial freez-
ing has been observed, as shown by 
the sharp rise in temperature 
shortly after reaching approxi-
mately 25 F in curves B and C. 
Of importance in quality studies is 
the time to reach 0 F and the area 
under each curve. Apart from this, 
much is learned about overall plant 
operation'. Air temperature, air ve-
locity across cases, pallet-stacking 
techniques, and arrangement of pal-
lets, when combined with time-tem-
perature results as obtained by this 
telemetering method, reflect plant 
operating efficiency. 
The author acknowledges the as-

sistance of Gerald Lampson, who 
constructed and tested many of the 
transmitters; also E. Barta and E. 
Durkee, members of the team con-
ducting the plant tests. 
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TO STORAGE AT 32.3 HOURS NO 
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FIG. 2—Sample of strip chart 
shows responses from ten trans-
mitters (A); temperature-time 
graph shows overall operation (B) 
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FIG. 2—Characteristics (A) are for common source connection and incandescent illumination of 100 ft-candles. Equiv-
alent circuit (B) is similar to that for pentode 

energy levels. Not only does trap 
distribution vary from crystal to 
crystal but their effect can be 
varied by external illumination. 
However most of the gain degen-
eration caused by traps results at 
signal frequencies below 5 cps. 
The upper frequency limit of the 

transistor is imposed by the dielec-
tric relaxation time, characterized 
by its dielectric constant and con-
ductivity. Illumination determines 
the conductivity and therefore in-
fluences the upper frequency limit. 
Typical values are of the order of 
100 Kc. 

Modulation of incident illumina-
tion can be used in two general 
ways to modify the output signal 
of the CdS field effect transistor. 
First, the pinch-off current is ap-
proximately proportional to the 
square of the light intensity. There-
fore a conversion from light in-
tensity to output signal amplitude 
can be achieved. Second, the mu-
tual transconductance of the tran-
sistor is approximately proportional 
to light intensity. Therefore light 
intensity can be used to modulate 
the output amplitude of the elec-
trical signal applied to the gate. 

Secondary illumination with in-
frared quenching radiation pro-
duces a different effect. Pinch-off 
current is decreased as quenching 

intensity is increased. Mid-fre-
quency mutual transconductance is 
also reduced, but by a much smaller 
amount. However the transcon-
ductance at very low frequencies is 
increased by quenching intensity. 
The upper frequency limit of 

light modulation is ideally imposed 
by the carrier lifetime but a lower 
value usually results from the 
equilibrium time of the shallow 
traps. A large variation exists but 
typical high-frequency limits are of 
the order of 1,000 cps. The upper 
frequency limit of the quenching 
modulation is determined by the 
equilibrium time of the deep traps 
influenced by the quenching. This 
limit is less than 5 cycles per 
second. 
An order-of-magnitude compar-

ison of the characteristics of the 
CdS field effect transistor, a Ge 
junction transistor (2N35), a vac-
uum triode (6C4) and a pentode 
(6SJ7) is tabulated in the table. 
The vacuum-tube comparisons as-
sume a megohm grid-return re-
sistor. Comparison on the basis of 
almost any general figure of merit 
for an amplifier shows that the 
CdS transistor is inferior to the 
other devices, especially when upper 
frequency limits are considered. 
However the CdS transistor has ad-
vantages for special applications 

requiring a high input impedance 
amplifier or a constant current 
source. 

Additional advantages result 
from features of CdS. These in-
clude high sensitivity to light, and 
temperature independence. Tem-
perature independence results from 
the wide band gap. Furthermore, 
the CdS field effect transistor has 
the small size and high efficiency 
of the junction transistor but can 
be applied to high-impedance cir-
cuits that now require vacuum 
tubes. 

If, by addition of impurities and 
modification of geometry, a one or 
two order-of-magnitude increase in 
g„, can be realized, the g„, and volt-
age gain of the CdS transistor 
would be equivalent to those of a 
low power pentode (at audio fre-
quencies). Then the CdS unit would 
have the advantages of small size, 
higher input impedance and high 
efficiency over pentodes. 

Field-effect transistors made 
from Ge or Si may be equivalent 
or superior to the CdS device in 
some respects. However CdS devices 
are better in photosensitivity and 
temperature independence and may 
be more economical to produce. 

Figure 3A illustrates a relaxa-
tion oscillator. The sawtooth out-
put voltage is linear because of the 
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urne of approximately 21 cubic 
inches. To conserve space and cost 
a d-c to d-c converter was incorpo-
rated to boost the battery voltage. 
A pair of 2N320 medium-power 
transistors were supplied by two 
silver-zinc cells; the output was 
stepped up by transformer T„ then 
rectified and filtered, to give a d-c 
output voltage of 16 to 18 volts. 
The overall power efficiency of the 
converter is approximately 50 per-
cent. With this arrangement it was 
possible to operate the 2N169A in 
the range of 1 ma collector current 
and not exceed the ampere-hour ca-
pacity of the battery or the FCC 
requirements for low-power commu-
nications devices that operate below 
1,600 Kc. 
Total power input to the d-c to d-c 

converter is approximately 30 milli-
watts. With the total power dissi-
pated as heat this would represent 
about 26 calories an hour or 9,000 
calories in 350 hours. With perfect 
insulation around a 15-pound case 
of berries, 9,000 calories could raise 
the internal temperature about 2.5 
F. in 350 hours. In practice no 
change in freezing rate was de-
tected with the transmitter unit in 
a case of berries. 

Frequency stability, both r-f and 
quench rate, is important in the 
transmitter unit. Frequency varia-
tions caused by changes in transis-
tor bias voltages were minimized 
by using a common source for both 
the emitter and collector bias so 
that the ratio of the two bias volt-
ages remained constant'. In an ad-
justed transmitter, a 15 percent 
change in battery voltage caused a 
3 percent change in quench rate. 
Tank circuit Q was made as high 

as possible by winding L, and L, on 
a flat ferrite strip. The ferrite core 
also brought the physical size of L2 
within practical dimensions and im-
proved the radiation characteristics 
of the coil. 

Unpredictable tank-circuit load-
ing was encountered with the prox-
imity effect of the metal ends of 
strawberry cartons immediately 
above and below the case containing 
the transmitter unit. This was re-
flected in the quench rate. In use, 
if cases are close-stacked, the can 
ends may approach within 1 inch 
of the ferrite core of the transmit-
ter coil. The effect could be mini-
mized only by a trial-and-error 
method of adjusting L, to L, cou-

pling, number of turns, and the col-
lector tap point. 

All parts are mounted on a V, 
by 3-inch perforated phenolic deck 
with push-in terminals. Transistors 
are mounted without sockets in the 
phenolic deck and all connections 
soldered. Potentiometers R, and R2 
are miniature 25-turn screw-actu-
ated types. The oscillator coil is iso-
lated from the remaining hardware 
by mounting on standoffs. The com-
plete assembly is mounted in a 
10-ounce strawberry container with 
the metal ends removed. Placement 
is such that the oscillator coil is in 
the center and separated from the 
battery by a polystyrene-foam 
spacer. With adjustment of a trans-
mitter, less than 1 percent change 
in quench rate was measured with 
close stacking of cases. The effect 
on r-f carrier frequency was minor 
considering the bandwidth allotted 
each channel. 

Since the operating point of the 
2N169A transistor had a tendency 
to shift with temperature', sta-
bilization through use of thermistor 
R, and shaping network R, and R„ 
was used. This raised the d-c emit-
ter-to-base voltage with decreasing 
temperature, compensating for de-
creasing conduction. The design of 
this circuit is experimental. Using 
this stabilization scheme and com-

ponents with low temperature co-
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2—Sample of strip chart 
responses from ten trans-

mitters (A); temperature-time 
graph shows overall operation (B) 

efficients, an adjusted transmitter 
has a deviation from calibration of 
approximately -±- 2 F if the cooling 
rate does not exceed approximately 
8 F an hour. 
During a processing run, espe-

cially with 30 to 50 tons of berries 
to pack in a single shift, it was es-
sential to have all telemetering 
equipment ready in advance. Just 
before the start of freezing, all 
transmitters were activated and 
placed in sealed plastic bags. This 
airtight covering prevented mois-
ture from condensing on the cold 
transmitter units at recovery time. 

Stacking of cases was completed 
at 8 to 10 layers, giving a berry 
weight of as much as 2,000 lb. 

Twelve plants were tested and 
approximately 75 time-temperature 
histories obtained from 6,000 trans-
mitter hours of operation. Reduced 
data from three transmitters in 
three different plants are shown in 
Fig. 2B. These are typical of the 
range of conditions encountered. 
Supercooling prior to initial freez-
ing has been observed, as shown by 
the sharp rise in temperature 
shortly after reaching approxi-
mately 25 F in curves B and C. 
Of importance in quality studies is 
the time to reach 0 F and the area 
under each curve. Apart from this, 
much is learned about overall plant 
operation'. Air temperature, air ve-
locity across cases, pallet-stacking 
techniques, and arrangement of pal-
lets, when combined with time-tem-
perature results as obtained by this 

telemetering method, reflect plant 
operating efficiency. 
The author acknowledges the as-

sistance of Gerald Lampson, who 
constructed and tested many of the 
transmitters; also E. Barta and E. 
Durkee, members of the team con-
ducting the plant tests. 
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Circuit Applications of Field Effect 

Photosensitive cadmium-sulfide transistor can be used in relaxation oscillators, 

amplifiers and phase-shift oscillators. Characteristics are compared with charac-

teristics of junction transistor, vacuum triode and vacuum pentode 

By R. R. BOCKEMUEHL, General Motors Research Laboratories, Warren, Mich. 

RECENT development of a photo-
sensitive cadmium-sulfide field-ef-
fect transistor' extends the poten-
tial importance of group II-VI 
semiconductor compounds as useful 
electronic materials. Although the 
field-effect transistor concept is not 
new', devices combining field modu-
lation of conductivity with the 
properties of insulating photo-
conductors have not had detailed 
consideration. Although not yet 
sufficiently developed for commer-
cial use, such devices are capable of 
performing new and combined 
circuit functions which are im-
practicable with conventional cir-
cuit elements. 
The simplest form (Fig. 1) of 

field-effect transistor consists of a 
thin rectangular semiconductor 
slab with ohmic contacts on each 
end situated so that current direc-
tion is parallel to the slab surfaces. 
A rectifying contact is formed on 
one of these surfaces. When the 
voltage between the rectifying con-
tact (the gate) surface and the 
interior of the slab reverse biases 
the contact, carriers are forced out 
of the region nearest the contact 
surface. The resulting space charge 
layer is essentially void of carriers. 
Current between the two ohmic 
contacts is restricted to a smaller 
cross-section of the slab and con-
ductance is reduced. Thus, the cur-
rent through the slab can be varied 
by a voltage on the rectifying con-
tact to obtain a finite mutual trans-
conductance. 

Gate voltage must be of the same 
polarity as the free carriers to 
reverse bias the contact. When the 

reverse-bias voltage is sufficiently 
great to cause the space-charge 
layer to penetrate the entire thick-
ness of the slab, the bias is called 
the pinch-off voltage. 

Reverse-bias voltage is equal to 
the potential difference between the 
gate and the conducting channel. A 
potential gradient exists along the 
conducting channel in the direction 
of the current. The bias voltage and 
corresponding space charge layer 
thickness is greatest near the drain 
end of the conducting channel and 
drain current increases as the 
drain to source voltage is increased. 
However as pinch-off voltage is ap-
proached, a constant current region 
is reached, as shown in Fig. 2A. 

Although drain current is only 
slightly dependent on drain voltage 
in the pinch-off region, it is 
strongly dependent on gate voltage. 
Mutual transconductance from the 
gate to the drain reaches a maxi-
mum, equal to the bulk conductance 
of the slab, when the device is 

DIFFUSED 
COPPER P-TYPE 
JUNCTION 

SOURCE 
CONNECTION 

OHMIC 
CONTACT 
INDIUM 

GATE 
CONNECTION 

DRAIN 
CONNECTION 

N-TYPE CdS 
SINGLE 
CRYSTAL 

OHMIC 
CONTACT 
INDIUM 

FIG. 1—Transistor is made by 
forming contacts on a crystal of 
CdS 

operated in the pinch-off region 
with zero gate voltage. 
When a bias voltage is applied 

to a field-effect transistor, charge 
is transferred from the interior of 
the semiconductor slab, through 
the external circuit, to the exterior 
of the gate surface. If this charge 
transfer reduces the number of 
free carriers in the slab, conduct-
ance is reduced. However, removal 
of charges that were not contribut-
ing the conduction process does not 
modulate conductance. Such 
charges exist in insulating photo-
conductors such as CdS. 
The charge density in the slab is 

neutral before application of ex-
ternal voltages. However, when a 
reverse bias is applied, a finite 
charge density exists in the space 
charge layer due to the removal of 
carriers of one sign from that 
layer. This charge is formed in a 
doped semiconductor by donors or 
acceptors from whose vicinity free 
carriers are removed. A somewhat 
different situation exists for in-
sulating photoconductors. 

Highly pure CdS is an insulator 
in the dark. Electron-hole pairs are 
generated when external illumi-
nation is applied. The electrons are 
mobile and serve as current car-
riers. The holes, trapped rapidly, 
are immobile and contribute negli-
gibly to the conduction process. 
The charge density in the space 
charge layer is formed by the im-
mobile holes from whose vicinity 
the free electrons have been re-
moved. 

Impurity, stoichiometric and 
other defects in a CdS crystal per-
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Transistors 

Transistor is mounted on 
printed circuit board. 

Crystal dimensions are 
by 2 by 0.1 rarn 

mit the photoexcited electrons to 
exist in energy states whose level 
is less than that required for con-
ductions. The higher energy mobile 
electrons fall into these lower levels 
where they are trapped until they 
are thermally excited into the con-
duction band or recombine with a 
hole. 

The ratio of free to trapped car-
riers in the photoconductor seeks a 
constant thermal equilibrium value. 
If the gate signal period is much 
less than the equilibrium time of 
the traps, only the free carrier 
density is modulated. However, 
lower signal frequencies which per-
mit thermal equilibrium to be ap-
proached produce modulation of 
both the free and trapped carrier 
densities, and a lower mutual 
transconductance results. 
The existence of deep traps in 

CdS influences the gain of the 
transistor at frequencies below a 
few cycles per second. Secondary 
illumination with near-infrared 
wavelengths has been found to alter 
trapping equilibrium such that it 
increases the low-frequency gain of 
the device. 
The relationship between the 

space charge layer thickness and 
the bias voltage is determined by 
both the average density of mova-
ble charge and the distribution of 
this charge throughout the slab. 
For a given average charge density 
and quiescent operating current, 
the mutual transconductance is 
greater for distributions having 
greater charge density near the 
gate surface. 
The movable charge density in a 

Device Comparison 

Mutual Transconductance 
(megohms) 

Voltage Gain (open circuit) 
Current Gain (short circuit) 
Power Gain (matched load) 
Input Resistance (ohms) 
Output Resistance (ohms) 
Quiescent Voltage 
Quiescent Current 

CdS-
FET 

Junction 
Transistor 

Vacuum Vacuum 
Triode Pentode 

10-5 10-2 10-3 10-3 
102 103 10 103 
102 102 103 103 
103 let 104 105 
108 102 106 102 
106 to 107 104 to 105 10 to 105 106 
102 10 102 102 
10-4 10-3 10-2 10-2 

photoconductor decreases with dis-
tance from the illuminated sur-
face at a rate dependent on the 
optical absorption coefficient of the 
material. This coefficient is a func-
tion of illumination wavelength. 
Infrared quenching radiation' 8 has 
also been found to cause charge 
density to decrease more rapidly 
with distance from the illuminated 
surface. Therefore the electronic 
characteristics of the transistor de-
pend not only on the illumination 
intensity but on its wavelength and 
direction and on the intensity of 
secondary infrared illumination. 
Both the input and output im-

pedances of the CdS field-effect 
transistor are high and therefore 

the equivalent circuit is most con-
veniently shown as a pi-equivalent 
with Y matrix representation (Fig. 
2B). The device is similar to a 
vacuum pentode in both its output 
characteristics and its equivalent 
circuit form except for the magni-
tude of the matrix parameters and 
the existence of an appreciable 
value of feedback conductance 
As in junction transistors, a finite 
yi, causes a dependence between 
the input impedance and load im-
pedance and between the output im-
pedance and source impedance. 

Performance of this transistor at 
low frequencies is complex because 
of the various equilibrium times 
associated with traps at different 
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DRAIN VOLTAGE IN VOLTS 

(A) 

40 50 

e 

'YI2 

Yri Y12 

521 522 

TYPICAL VALUES 

Y22 

— Y12 

(B) 

y2, (G ml = 10 6-10-5 mhos 

< 10 -8 mhos 

< 10 7 mhos 

10-9 mhos 

PIG. 2—Characteristics (A) are for common source connection and incandescent illumination of 100 ft-candles. Equiv-
7lent circuit (B) is similar to that for pentode 

energy levels. Not only does trap 
distribution vary from crystal to 
crystal but their effect can be 
varied by external illumination. 
However most of the gain degen-
eration caused by traps results at 
signal frequencies below 5 cps. 
The upper frequency limit of the 

transistor is imposed by the dielec-
tric relaxation time, characterized 
by its dielectric constant and con-
ductivity. Illumination determines 
the conductivity and therefore in-
fluences the upper frequency limit. 
Typical values are of the order of 
100 Kc. 

Modulation of incident illumina-
tion can be used in two general 
ways to modify the output signal 
of the CdS field effect transistor. 
First, the pinch-off current is ap-
proximately proportional to the 
square of the light intensity. There-
fore a conversion from light in-
tensity to output signal amplitude 
can be achieved. Second, the mu-
tual transconductance of the tran-
sistor is approximately proportional 
to light intensity. Therefore light 
intensity can be used to modulate 
the output amplitude of the elec-
trical signal applied to the gate. 

Secondary illumination with in-
frared quenching radiation pro-
duces a different effect. Pinch-off 
current is decreased as quenching 

intensity is increased. Mid-fre-
quency mutual transconductance is 
also reduced, but by a much smaller 
amount. However the transcon-
ductance at very low frequencies is 
increased by quenching intensity. 
The upper frequency limit of 

light modulation is ideally imposed 
by the carrier lifetime but a lower 
value usually results from the 
equilibrium time of the shallow 
traps. A large variation exists but 
typical high-frequency limits are of 
the order of 1,000 cps. The upper 
frequency limit of the quenching 
modulation is determined by the 
equilibrium time of the deep traps 
influenced by the quenching. This 
limit is less than 5 cycles per 
second. 
An order-of-magnitude compar-

ison of the characteristics of the 
CdS field effect transistor, a Ge 
junction transistor (2N35), a vac-
uum triode (6C4) and a pentode 
(6SJ7) is tabulated in the table. 
The vacuum-tube comparisons as-
sume a megohm grid-return re-
sistor. Comparison on the basis of 
almost any general figure of merit 
for an amplifier shows that the 
CdS transistor is inferior to the 
other devices, especially when upper 
frequency limits are considered. 
However the CdS transistor has ad-
vantages for special applications 

requiring a high input impedance 
amplifier or a constant current 
source. 

Additional advantages result 
from features of CdS. These in-
clude high sensitivity to light, and 
temperature independence. Tem-
perature independence results from 
the wide band gap. Furthermore, 
the CdS field effect transistor has 
the small size and high efficiency 
of the junction transistor but can 
be applied to high-impedance cir-
cuits that now require vacuum 
tubes. 

If, by addition of impurities and 
modification of geometry, a one or 
two order-of-magnitude increase in 
g„, can be realized, the g„, and volt-
age gain of the CdS transistor 
would be equivalent to those of a 
low power pentode (at audio fre-
quencies). Then the CdS unit would 
have the advantages of small size, 
higher input impedance and high 
efficiency over pentodes. 

Field-effect transistors made 
from Ge or Si may be equivalent 
or superior to the CdS device in 
some respects. However CdS devices 
are better in photosensitivity and 
temperature independence and may 
be more economical to produce. 

Figure 3A illustrates a relaxa-
tion oscillator. The sawtooth out-
put voltage is linear because of the 
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(A) (B) 

8 + 

(C) 
FIG. 3—Typical applications include linear sawtooth generator (A), basic 
amplifier (B) and phase-shift oscillator (C) 

(A) (B) 
FIG. 4—Output impedance of (A) is reduced by using third transistor. 
Combination (B) is similar to vacuum triode 

constant current charging source 
provided by the field-effect tran-
sistor. The sawtooth frequency is 
determined by the capacitor C and 
its charging current and therefore 
can be varied with gate potential 
or with incident illumination. This 
circuit provides a direct conversion 
of light intensity to frequency and 
voltage to frequency. 
With a 0.001-ef capacitor and a 

50-volt supply, the circuit of Fig. 
3A produces a 15-volt sawtooth 
having a maximum deviation from 
linearity less than one percent. If 
the transistor were replaced by an 
ohmic resistor the deviation from 
linearity would be at least 15 per-
cent. Furthermore, the repetition 
rate of the transistor circuit can be 

• varied throughout the range from 
1 to 10,000 cps by varying light in-
tensity or gate bias. The 10,000-
cps frequency is obtained at 100 
foot candles and zero gate bias 
voltage. The frequency is approxi-
mately proportional to the square 
of the light intensity. 
A family of circuit functions can 

be performed with either or both 
the light intensity and gate voltage 
as a synchronizing, frequency mod-
ulating, gating or control signal. 
The amplifying circuit shown in 

Fig. 38 will perform several func-
tions. The amplification of the gate 

signal is dependent on illumination. 
The sensitivity of output voltage to 
illumination is a function of gate 
voltage. If the gate voltage and 
light intensity are varied at differ-
ent frequencies the output signal 
will consist of the higher frequency 
signal amplitude modulated by the 
lower frequency signal. If both 
frequencies are the same, a d-c 
component of the output signal will 
be a function of the in-phase com-
ponents of the two signals and 
phase discrimination results. 
The circuit in Fig. 3B, with a 

load resistance of 0.8 megohms, a 
100-volt supply and illumination in-
tensity of 100 foot candles (incan-
descent), provides a voltage gain 
of 15, an input impedance of 50 
megohms and a power gain of 40 
db. The voltage gain is propor-
tional to the light intensity. 
The phase shift oscillator, Fig. 

3C, can either be gated on and off, 
or have its amplitude controlled by 
incident illumination. If the oscil-
lator is operated in a submarginal 
mode the circuit is selective to light 
modulation frequencies correspond-
ing to the resonant frequency of the 
oscillator. Many other feedback 
networks can be used to shape the 
frequency response of the device to 
light modulation. 

Although the CdS field effect 

transistor has a relatively low g„„ 
its high dynamic output resistance 
permits high voltage gains to be 
obtained. Full realization of the 
high voltage gain capability re-
quires that the load have a high 
dynamic resistance. An ohmic load 
would require an excessively high 
supply voltage. However the supply 
voltage requirement can be reduced 
to a reasonable value by a load hav-
ing a high dynamic resistance and 
a low quiescent resistance. This 
function can be performed by an-
other field-effect transistor. Such a 
circuit is illustrated in Fig. 4A 
where transistor Q, serves as the 
load for amplifier Qi. The output 
impedance of the Q, — (22 network 
is high but can be reduced to a 
useful value by a third transistor 
Q, connected as a cathode follower. 
With this circuit it is possible to 
obtain an input resistance of 100 
megohms, an output impedance of 
1 megohmn, a voltage gain near 
1,000 and a power gain exceeding 
10'. 
The power capabilities of the 

CdS field-effect transistor are not 
sufficient to drive most indicators 
or actuators that would terminate 
a system. Therefore most systems 
using the transistor require ampli-
fication by conventional compo-
nents. Vacuum tubes have suffi-
ciently high input impedance to 
permit conventional R-C or direct-
coupling techniques. 

Although the impedance levels of 
field-effect and junction transistors 
do not permit a matched coupling, 
the coupled circuit illustrated in 
Fig. 411 has useful characteristics. 
The base current of the junction 
transistor is determined by the gate 
voltage and illumination of the 
field-effect transistor. The circuit 
has an input impedance of 100 
megohms. an output impedance of 
10,000 ohms and a mutual trans-
conductance of 10 mhos. The four-
terminal characteristics of this 
combination are similar to those 
of a vacuum triode. 
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ANALOG MULTIPLICATION 

ELECTRONIC analog multiplication 
means have long been difficult. 
Methods capable of high accuracy 
have required extensive and com-
plex circuits'. '• 
Use of time as an analog variable 

could produce high accuracy be-
cause time can be measured with 
great precision. However, to use 
time as a variable at least one an-
alog quantity must be converted to 
a time interval as part of compu-
tation. Quite often these variables 
automatically arise as time inter-
vals. An example is radar range, 
which is obtained in pulse-type sys-
tems as the time between transmit-
ted and echo pulses. In multiplica-
tions where one or more variables 
are of this type, electronic multipli-
ers offer advantages. 

If the duration of a rectangular 
pulse is made proportional to one 
factor and pulse amplitude to the 
other, the area will be proportional 
to the product. Figure lA shows 
a one-transistor switching circuit 
to mechanize this process. Factor X 
is introduced as the collector sup-
ply voltage of transistor Q,. The 
voltage is shown in the polarity that 
would be used to bias Q, in its active 
region. If the X polarity is re-
versed, satisfactory operation will 
still occur if the positive excursion 
of the base waveform exceeds X in 
magnitude, so that the collector-
base junction can still be reverse-
biased during interval T. 

Factor Y is proportional to time 
interval T in the base gating wave-
form. During T, the transistor is 
cut off by reverse bias on both junc-
tions; hence, voltage X appears at 
the output. Following T, Q, con-
ducts and the output is grounded. 
Solution rate 1/T„, must •be high 
compared to rates of change of X 
and Y to enable the product to fol-
low changes in the variables. 
When Q, conducts, output volt-

age V„ differs from ground by the 
small drop (V„) across the satu-
rated transistor. When Q, is cut 
off, V„ differs from X by the drop 
caused by transistor leakage cur-
rent (IL) flowing through R,. The 
output waveform is shown in Fig. 

Circuits perform satisfactorily at room temperatures 

1B, related in time to the base gat-
ing waveform. The average value 
of V„ would be exactly propor-
tional to XY if both V„, and IL 
were zero. 
The voltage V„ during the sat-

urated interval depends on the nor-
mal and inverted current amplifi-
cation factors a„ and ai, base drive 
current I,, and collector current L. 
These quantities' are related by 

= KT {adl —(/„//b)(1 — ce.la„)]} 
17  — ln 

1-FM0(1—al) 

where a„ is grounded-base d-c cur-
rent gain, ai is inverted grounded 
base d-e current gain, L is collector 
current, is base current and KT/g 
equals 0.026 volt at room tempera-
ture (300 K). 

Regard V„ as being made up of 
two components—a d-c part present 

even when I, = 0, and a dynamic 
resistance drop I, R,,, where R,, = 
dV,,/dI„ 
With this concept in mind, sev-

eral general trends may be ob-
served. Some of these trends are: 
V„, decreases as the a'S increase, 
both the d-e part and the dynamic 
drop decrease; 17,, decreases if base 
drive is increased, the dynamic drop 
is reduced in this case; and 17,, var-
ies linearly as I, varies with a slope 
that is Rd. 

If the transistor is used in in-
verted connection the same rela-
tionship for V„, applies. But a„ and 
ai are interchanged and I. becomes 
I,. Here the d-c component of V„ 
will be smaller (because ai is less 
than a„), but a higher dynamic 
resistance will result. 
Some static room-temperature 
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USING TIME AS ONE VARIABLE 

Electronic multiplication can be implemented simply and accurately if one or more of 

the variables inherently appears as a time interval. Desired products can be 

proportional to either average or peak output voltage depending on circuit used 

By T. R. HOFFMAN, Engineering Consultant, General Electric Co., Schenectady, N. Y. 
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FIG. 1—Rectangular multiplier (A) and error signals found (B). Triangle multiplier (C) with its theoretical relation. 
ship (F). Probability multiplier (D) is a form of and gate while the pulse-width modulator (E) converts an analog sig-
nal voltage to a proportionate time interval 

curves of V„ plotted against X for 
a 2N396 germanium transistor in 
the circuit of Fig. lA are shown in 
Fig. 2. These curves were obtained 
by replacing Q, base-gating wave-
form by a battery poled such that 
the Q, base-emitter junction was 
forward-biased. This simulates the 
worst possible condition of error 
due to V.,. It is the case Y = O. 
The general trends are illus-

trated by Fig. 2. Some conclusions 
are: to minimize error due to V, 
high -a transistors in the inverted 
connection with considerable base 
drive and low collector current 
(high Ri) should be used. Time 
would have to be considered in the 
base drive as increased drive slows 
transistor switching by increasing 
storage time. 

Potential V., goes thru 0 at one 

point when the polarity of X is re-
versed from that shown in Fig. 1A. 
For one quadrant operation the 
polarity of X for which this hap-
pens is preferable provided that 
the base-emitter junction of the 
transistor is able to withstand the 
increased magnitude of the base-
gating waveform without breaking 
down. 
When Q, is cut off, leakage cur-

rent IL depends upon a„, a, and L. 
(or I„ in the inverted connection) 4. 
Leakage current can be made 
small than I„ by reverse-biasing 
the base-emitter junction during 
the cut-off interval. The expression 
is 
IL = lc = I.(1 — ai)/(1 ot.cti) 

Since both a,, and ai are less than 
one, this represents a current less 
than If the transistor is in-

verted, so that a,, and ai are inter-
changed and I,,, becomes fur-
ther reduction is possible. 
The output error caused by IL 

depends directly on R,. If R, is 
10,000 ohms, for example, a value 
of I,. of 0.1.i.ta means a voltage drop 
of 1 millivolt. Figure 2 shows that 
an Ri of 100,000 ohms will mini-
mize V„. 
An L of 0.1aa would produce a 

10-millivolt drop. 
Silicon transistors solve the IL 

problem. The 2N496 has an aver-
age of 0.001 aa. 

Errors due to V.. and IL are in 
opposite directions, so that they 
cancel. V„ causes the average out-
put voltage magnitude to be too 
high, while IL causes it to be too 
low. The error which is due to both 
will then actually be less than the 
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worst case of one alone. 
If the slope of a sawtooth wave 

is made proportional to one factor 
and the duration to the other, the 
peak height of the triangle will be 
proportional to the product. The 
theoretical relationship is shown 
in Fig. 1F while Fig. 1C shows a 
circuit with two transistors. Accu-
racy depends on V.., and h and 
upon the linearity of the triangle 
generation. In Fig. 1C, the triangle 
is generated by charging capacitor 
C with the collector current of 
constant-current generator Qi dur-
ing the time interval in which Q2 
is cut off. To the extent that Q, 
collector current is proportional to 
signal voltage X, the maximum tri-
angle height H will be proportional 
to XY. When Q2 is on, C is shorted 
and output voltage is zero. As in 
the rectangle method 

H = 1/cf i,dt = LT/C XY 

o 
the solution rate 1/T, must be high 
compared to the rates of change of 
factors X and Y to enable the mul-
tiplier to follow signal variations. 
A theorem of probability theory 

states that if two unrelated events 
X and Y have probabilities of oc-
currence p, and p,, the probability 
of their simultaneous occurrence is 
p, p,. This theorem may be used 
by converting two analog factors 
to duty cycles of pulse trains of 
uncorrelated repetition rate. If the 

FIG. 2—Changes in VOE plotted against X for a 2N39G transistor operating 
in the circuit configuration of Fig. 1A 

two pulse trains control an AND 
gate such that there is no output 
unless both are simultaneously posi-
tive, the average value of the gate 
output will be proportional to the 
product. 
A circuit is shown in Fig. 1D. 

Factors X and Y are proportional 
to the pulse train duty cycles T„/T, 
and T2/T2: T, and T2 are uncorre-
lated (frequencies 1/T, and 1/T, in 
the range of 1 to 10 Kc were 
tested). Voltage E appears in the 
output only when Q, and Q, are 
simultaneously turned off by posi-
tive base voltages. If either con-
ducts, output is zero. 

Error source is the drop Vo., 
across the saturated transistors, 
which causes the output voltage to 
be too high. Leakage current ef-
fects are negligible with the sili-
con transistors. If polarity of E is 
reversed and transistors inverted, 
the error can be minimized. 
The circuits have indicated a time 

interval proportional to one of the 
analog variables. The circuit to 
convert an analog signal voltage to 
a time interval might be called a 
pulse-width modulator. Two ap-
proaches that may be used are to 
control the pulse duration of a 
single-shot multivibrator or similar 
pulse generator by the variable or 
to gate a switch with the sum of 
a triangular carrier wave and the 
variable. 

Figure lE illustrates the latter 
method. The triangular wave must 

be large enough to sweep the tran-
sistor rapidly from saturation to 
cutoff and conversely. Its frequency 
must be much higher than the ex-
pected signal variation rate to pro-
duce a time interval T continuously 
proportional to X. 

In an experimental model, six 
transistors were used—five to gen-
erate the triangle and one to do the 
multiplying. Thus, the advantage 
of circuit simplicity does not accrue 
unless one variable automatically 
enters the problem as a time in-
terval. Producing the desired volt-
age-time proportionality is more 
complicated than multiplication. 
The technique of generating 

many types of functions to any de-
sired degree of accuracy by power 
series is well known mathemat-
ically. The multipliers can be used 
to form power series by cascading 
stages such that the output of the 
first is proportional to X, the out-
put of the second to X squared, 
and so on. Consider the use of tri-
angular multipliers like that shown 
in Fig. 1C. If T is made propor-
tional to X, and a constant input 
voltage is applied to the emitter 
through R„ then the peak of the 
output voltage V. will be propor-
tional to X, with a proportionality 
constant depending on R„ C and 
the constant emitter voltage; V. 
then becomes the input (instead of 
the constant voltage) for a second 
stage R, and C in addition to the 
stage one constants. Similarly, the 
third stage will have a peak output 
proportional to X cubed. By sum-
ming the peak outputs of the sev-
eral stages, a series of the form 
AX + + CX + — — can be 
constructed. The coefficients are in-
denendently adjustable. 

This technique could be used for 
multiplications called for by equa-
tions in bombing systems, inertial 
platforms and general analog com-
puter applications. Products in 
which one or more factors enter 
the problem as a time interval 
are well-suited to this approach. 

REFERENCES 

(1) Goldberg. A High-Accuracy Time-
Division Multiplier, RCA Rev, 1952. 

(2) Schmid, Transistorized Four-Quad-
rant Time Division Multiplier with an 
Accuracy of 0.1%, IRE Trans on Elect 
Comp, March, 1958. 

(3) Kalbfell, An Electronic Analog Mul-
tiplier, IRE Trans on Elect Comp, June, 
1957. 

(4) Ebers and Moll, Large-Signal Be-
havior of Junction Transistors, IRE Proc, 
Dec., 1954. 
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Helical 
Resonator 

Design 
Chart 

Helical resonators. Coils, from left to right: f„ = 55 Me, Q. = 600; 
f. = 78 Mc, Q. = 720; f. = 101 Mc, Q. = 840; f., = 145 Mc, Q. = 880; 
= 215 Mc, Q. = 1,000. Shield inside diameter = 1.63 inches 

Coaxial resonators with helical inner conductors may be used in subminiature equip-

ment for the uhf range. This nomograph will aid designers in application 

By W. W. MACALPINE and R. O. SCHILDKNECHT, 
ITT Laboratories, Nutley, N. J. 

THREE OF the four types of elec-
trical resonators listed will be 
familiar to engineers and physi-
cists; all four are used in many 
applications. The four types are: 
inductance-capacitance tuned cir-
cuits; a cavity consisting of a 
coil in a shield, one end of the 
coil being short-circuited to the 
shield and the other end open, 
except possibly for a small trim-
ming capacitor; reentrant cav-
ities, such as a quarter-wave sec-
tion of coaxial transmission line; 
and cavity resonators of the 
waveguide type. The frequency 
range in which these resonators 
are useful progresses from low 
to ultra high in the order in 
which they are listed. 

Least familiar is the second 
type, the helical resonator. It is 
a coil operating at its lowest self-
resonance or a quarter-wave sec-
tion of transmission line having 
relatively high characteristic im-
pedance and low axial velocity. 

These helical resonators have 
been used over the past few years 

in applications such as these: as 
preselector filters and interstage 
tuning elements in the r-f end 
of vhf receivers, especially when 
the tuning frequency range is 
not greater than 10 to 20 per-
cent; as interstage filters in i-f 
amplifiers, such as at 70 Mc; and 
as resonant elements in oscil-
lators and transmitters when the 
tuning range is limited to 20 per-
cent or less. 

Experimental helical reso-
nators have been built for fre-
quencies ranging from less than 
2 Mc, in a shield 7 inches in di-
ameter, to 1,000 Mc in a shield 
of 0.7 inch in diameter. Unloaded 
Q ranged from 400 to 2,000 ac-
cording to size and frequency. 
Some of these are used in equip-
ment now in commercial use. 
Such resonators have prospective 
use in subminiature equipment 
for the uhf range. 
A group of helical resonator 

coils and a cylindrical shield suit-
able for enclosing any one of 
them are shown in the photo. The 

coil and shield are sketched in 
Fig. 1A. Some idea of the size 
of a helical resonator for a given 
frequency and unloaded Q can be 
gained from Fig. 1B. This chart 
is drawn only for the approxi-
mate frequency range where the 
helical type gives optimum per-
formance. 
Figure 2 gives design informa-

tion that is generally accurate to 
within -± 10 percent. Drawn 
from formulas, it is subject to 
the conditions listed. The un-
loaded Q of a resonator consist-
ing of a copper coil on a low-loss 
form, mounted in a copper shield 
(whether the coil is self-resonant 
or tuned by a lossless capacitor), 
is 

Qu = 50DP 12 (1) 

where f. = resonance frequency 
in megacycles per second, and D 
= inside diameter of the shield 
in inches. If the shield is of 
square cross section, assume D 
to be 1.2 times the width of the 
side of the square. Conditions 

electronics 
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remember in planning any type precision molding project. 
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equipment instrumentation, careful testing of incoming 
materials as well as many other specialized operations so 
necessary to assure highest quality precision moldings. 

Haveg is justifiably proud of its unsurpassed versatility in 
facilities and engineering experience . . . we will be 
happy to put them at your disposal. Why not consult us 
on your next project ... you'll find it pays to... 
keep ahead with Haveg. 

A series of crab locks molded 
from Nylon. 

Electrical connectors for making 
and breaking as many as 41 
electrical circuits at one time are 
used in missile tracking equipment. 
Comparator chart in background 
enlarges connectors 10 times 
and checks the accuracy of all 
holes and insets. 
Pick-up head for stereophonic 
record player. This is a complicated 
but very small part (one third 
the width shown) in which three 
insets are molded into the head. 
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(A) 

FIG. 1—Outline of helical 
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r-

resonator (A). and size 

under which Eq. 1 holds are 0.45 
<d/D < 0.6; b/d > 1; 0.4 <do/r 
< 0.6 at b/d = 1.5; 0.5 < do/1-
< 0.7 at b/d = 4; do > 5 times 
skin depth; and 13;"-- b D/2; 
where B = inside length of 
shield, b = axial length of coil, 
d = mean diameter of turns, 
• = diameter of conductor, and 

= center-to-center spacing of 
turns. 
The total number of turns, 

winding pitch (reciprocal of 
turns per inch) and characteris-
tic impedance, for air dielectric 
between coil and shield, are 

N = 1,900/foD turns (2) 

T 1/n = D2f0/2,300 inches (3) 

Z. = 98,000/f0D ohms (4) 

with these conditions: d/D =-
0.55 for Eq. 2, 3 and 4; b/d > 1 
for Eq. 2; and b/d = 1.5 for Eq. 
3 and 4. Equations in terms of 
general values of these ratios 
are given in Ref. 1. 
The electrical length, the 

fringing capacitance at the open-
circuited end of the coil and the 
length of conductor in the wind-
ing are approximately: electrical 
length = 94 percent of axial 
quarter wavelength = 84.6 elec-
trical degrees; fringing capaci-
tance = 0.15 D µid; and con-
ductor length = 28 percent of 
free-space wavelength. 

5 10 210 
1 11111 
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RESONANCE FREQUENCY IN MC 

1,000 2,000 5,000 

(B) 

of rezo nator (B) for given frequency and unloaded Q 

Alignment on the chart, Fig. 2, 
is illustrated by the dashed lines 
and by examples. Two points on 
the left-hand region of the chart 
show the approximate limits of 
greatest usefulness of the helical 
type resonator. These points cor-
respond to the two dashed lines 
bordering the plotted region on 
Fig. 1B. The upper limit lies 
within the region where a 
straight coaxial type should be 
compared to the helical type. As 
the frequency and Q increase be-
yond this limit, the straight co-
axial type requires less volume 
than the helical type. Shape will 
influence the choice, the straight 
type being longer and more 
slender than the helical. An ex-
cellent helical resonator can be 
built having less than three 
turns. 

The lower limit point lies 
within the region where an L-C 
tuned circuit design should be 
compared to the helical reso-
nator. If the helical type is made 
much smaller than indicated by 
the lower limit, the wire size will 
become so small that the Q will 
drop below that indicated by the 
chart. 
Example I: A 10 Mc resonator 

with unloaded Q of 1,000 is re-
quired. By the dashed lines of 
Fig. 2 or by formulas, D = 6.3 

inches inside diameter of shield 
and N = 30 turns. Using d/D = 
0.55, the coil mean diameter is 
d = 3.5 inches. Reasonable val-
ues are n = 6 turns per inch and 
b = 5 inches coil length. Shield 
length B = 8.2 inches. Conductor 
diameter do can be any value be-
tween 0.064 and 0.102 inch (No. 
14 to No. 10, B & S gauge). 
Example II: A filter coil for 

70 Mc is to have an unloaded Q 
of at least 850 and is to be 
mounted in a square cross-sec-
tion shield. From the chart, Fig. 
2, a round shield would require 
D = 2 inches. The inside of the 
square shield would be D/1.2 or 
1.65 inches on a side. Use 11 by 
H (outside) brass tubing with 
0.051 inch wall. (The inside sur-
face of the shield and the coil 
conductor are plated.) The re-
quired number of turns is 14. 
A coil form of Teflon has 0.90 
inch diameter, with winding 
grooves rolled in. The winding 
is of 0.064 inch diameter con-
ductor and the coil is two inches 
long. Measurement on this reso-
nator indicates unloaded Q of 
nearly 1,000, which is higher 
than predicted. The measure-
ment is made by determining the 
bandwidth with extremely weak 
coupling to the measuring gear. 
Example III: A resonator is 
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to be tunable from 148 to 174 
Mc by a miniature adjustable 
trimming capacitor at the open-
circuited end (see Fig. 3A). Let 
the shield be square cross sec-
tion, 1 inch on each side (equiva-
lent to a cylindrical shield 1.20 
inches diameter). The resonance 
frequency will be 240 Mc when 
the capacitor is omitted. By 
Fig. 2, the coil has seven 
turns on a inch diameter form, 
with one inch winding length. 

The chart gives 1, = 350 ohms. 
The capacitor values are com-
puted by transmission-line equa-
tions. Under design equations, 
electrical length of the resonator 
is about O = 84.6 deg. Reactance 
looking into a short-circuited 
line is: X = Z„ tan O = 350 tan 
84.6 deg = 3,750 ohms. 

This is equal to the negative 
of the reactance of the fringing 
capacitance, which is: C = 10"/ 
2 r f X = 10"/2 77" (240) (3,750) 
=_ 0.18 iLµf. Now, at 174 Mc, O 

TOTAL 
TURNS 

N 

CHARACTERISTIC 
IMPEDANCE 
OHMS 

200 -N-10 ,000 

8,000 

6,000 

100 5,000 

80 4,000 

60 3,000 

40 2,000 

30 

20 000 

800 

600 

500 

8 400 

6 301, 

4 200 

UPPER LIMIT 3 

2 '-.100 

LOWER 
LIMIT 

= 84.6 (174/240) = 61.5 deg. By 
computation like that above, this 
requires C = 1.4 zf. Similarly, 
at 148 Mc, O = 52 deg and C 
2.4 f. When the fringing ca-
pacitance is deducted, the re-
quired trimmer range is a little 
wider than 1.2 to 2.2 The 
unloaded Q computed by Eq. 1 is 
790 at 174 Mc and 730 at 148 Mc. 

Example IV: Design a reso-
nator for 400 Mc with unloaded 
Q of 2,000. By formulas or chart, 
D = 2 inches and N = 2.4 turns. 

Coil mean or pitch diameter can 
be 1 inch and the winding pitch 
0.75 inch center-to-center of 
turns. Coil length is 1.8 inches 
and shield length 2.8 or 3 inches. 
Measurement of insertion loss 
and loaded Q with a load matched 
to the generator through the 
resonator indicates that an un-
loaded Q of about 2,000 has been 
achieved. For comparison, a 
coaxial transmission-line reso-
nator can be designed as shown 
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in Ref. 2. Use optimum ratio of 
conductor radii, 1) /a = 3.6. De-
rate the Q by 10 percent to al-
low for surface imperfections 
(as has been done in the Q for-
mula for the helical type). Then, 
with f„ in megacycles and inner 
diameter of outer conductor, D, 
in inches: Q. = (0.9) (84) 
(0.5) (2.54) D,f„ = 96 D,f„'. 
Then, for Q. = 2,000 and f, =_ 
400 Mc, the outer conductor di-
ameter is D, = 1 inch. The 
length is almost quarter wave-
length, plus a little for clearance 
at the open-circuited end, or 
about 8 inches. The volume of 
either type of resonator is pro-
portional to diameter squared 
times length. Thus the approxi-
mate volume ratio is: (trans-
mission line) / (helical) = g. 
However, the shape factor is one 
by eight inches for the trans-

mission-line type against two by 
three inches for the helical type, 
which may favor one or the other 
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FIG. 2-Design chart for quarter-wave helical resonators. Dashed lines indicate example of chart's use 
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type according to the applica-
tion. 

In order to attain the pre-
dicted unloaded Q, precautions 
must be observed. The coil form 
material should be low-loss ma-
terial such as Teflon, Rexolite 
1422. With strong dielectric ma-
terials, much of the coil form 
often can be cut away, even to 
the point of eliminating it com-
pletely on some larger-size reso-
nators. It is desirable to silver 
plate the coil conductor and the 
inside surface of the shield to 
preserve good conductivity. A 
tinned copper conductor can be 
used up to about 100 Mc with-
out seriously affecting the Q. On 
the other hand, a silver-clad or 
solid silver conductor will give 
about 3 percent higher Q than 
copper. Copper tubing is prefer-
able for the shield. If brass tub-
ing is used, a sufficiently thick 
copper and silverplate must be 
applied to obtain a low surface 
resistance. There should not be 
a seam in the shield parallel to 
the coil axis, or if one exists it 
must be effectively soldered for 
a low-resistance joint. The lower 
end of the coil should be carried 
over to the side of the shield as 
directly as possible and soldered 
thereto. If the coil end is run 
to the bottom cover of the shield, 
the cover must be thoroughly 
soldered to the shield tubing to 
reduce losses in the joint. 
The sides of the shield are re-

quired to extend beyond each coil 
end by about one quarter of the 
shield diameter as shown in Fig. 
1A. Clearance at the bottom end 
is required for passage of the 
magnetic field. 

If the coil were carried to the 
bottom of the shield, the lowest 
few turns would be ineffective 
for storage of energy, but would 
still contribute loss. At the top 
end, the clearance is to reduce 
loading by fringing capacitance, 
and to avoid voltage flashover in 
power resonators. The top and/ 
or bottom may be left open with 
little effect on frequency and Q. 

In this case, the extensions of 
the shield beyond the coil are re-
quired to reduce stray external 
fields. 

Coupling into and out of the 
resonators can be effected by a 
tap, loop, probe or aperture in a 
manner analogous to that with 
straight quarter-wave coaxial 
lines. In loop coupling, the plane 

o 

(A) 
o C3 

FIG. 3—Pair of helical resonators, 
side and bottom views (A), and ap-
plication of resonators to input end 
of vhf amplifier (B) 

of the loop should be perpendic-
ular to the coil axis and only a 
small distance above the bottom 
of the coil. For resonators of 
few turns, the loop plane can be 
tilted parallel to the slope of the 
adjacent coil conductor. Some 
details of coupling and other 
application problems are illus-
trated in Fig. 3A and 3B. 

Figure 3A shows a pair of 
helical resonators, each like that 
described in Example III. A 
schematic diagram, Fig. 3B, il-
lustrates the application of the 
resonators to the input end of a 
vhf amplifier. The left-hand 
resonator coil X, is terminated 
at the bottom end in a low-re-

sistance soldered joint to the 
shield. The low-loss capacitor C, 
at the top end trims the reso-
nance frequency to the assigned 
channel. 
A commercial ceramic capaci-

tor of about 3 ilea can be used, or 
one can be fabricated using a 
coaxial arrangement with a 
Teflon sleeve dielectric. Connec-
tor J and coupling loop L are ad-
justed for a 50-ohm input line. 

Right-hand resonator coil X, 
and its trimming capacitor C2 
are similar to the above. Instead 
of soldering the lower end of the 
coil to the shield, it passes 
through by a 1,000 i.ief ceramic 
feed-through capacitor C3. This 
permits d-c potential to be ap-
plied to the coil. Output coupling 
is by tap T, which is only a frac-
tion of a turn from the bottom 
end. The grounded-grid ampli-
fier tube is shown for illustra-
tion. Coupling between the two 
resonators is provided by aper-
ture K. 

Formulas and other informa-
tion on the performance of reso-
nators are found in various 
texts.' Equations 1-4 on which 
the electrical design chart is 
based can be derived by analogy 
of the resonator to a section of 
coaxial transmission line.' This 
can be done even though it does 
not function in a TEM mode, 
especially in regard to the mag-
netic field pattern. 

It has been customary in the 
design of r-f coils to avoid even 
a remote approach to self-reso-
nance. However, valuable im-
provement in performance can be 
attained in some applications by 
the completely opposite attack: 
that is, to operate the coil at its 
lowest self-resonant point. This 
has yielded higher-Q resonators. 

REFERENCES 
(1) W. W. Macalpine and R. O. Schild-

knecht, Coaxial Resonators with Helical 
Inner Conductor, Proc. IRE, 47, p 2,099, 
Dec. 1959. 

(2) F. E. Terman, "Radio Engineers 
Handbook," 1st Ed. McGraw-Hill Book 
Co., Inc., New York, N. Y., p 192, 1943. 

(3) "Reference Data for Radio Engi-
neers", 4th Ed., ITT Corp., New York, 
N. Y., pp 574, 600, 1956. 
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engineers encountering unusual codling problems so that 
we can correlate our new concepts and ideas with your problems... 

Rotron may have just the answer which you have been 
seeking. You may have just the problem that Rotron 
has been looking for and is anxious to tackle. 

Can we get together? Write today giving full details on your 
blower problem with volume-pressure requirements to... 

ROTRON 
ROTRON mfg. co., inc. 
WOODSTOCK, NEW YORK ORIOLE 9-2401 
In Canada: The Hoover Co., Ltd., Hamilton, Ont. 

SEE US AT WESCON BOOtHS 2806-2807 

August 12, 1960 CIRCLE 147 ON READER SERVICE CARD 147 



RESEARCH AND DEVELOPMENT 

Wind-Energy Convertors Provide High Power 
By M. C. GOURDINE, Jet Propulsion Laboratory, Pasadena, Calif. 

WIND—ENERGY CONVERTORS may be ca-
pable of producing several million 
volts at one ampere. Only about one 
microampere of current is provided 
by the Van de Graaf generator at 
a potential of about one million 
volts. Many applications are fore-
seen for the high-power, high-volt-
age generator including providing 
power for space vehicles. 

Operation is similar to that of 
the Van de Graaf generator except 
that the latter uses a corona dis-
charge to spray positive ions on a 
moving belt. The ions are trans-
ported against an opposing electric 
field to the cathode, where they are 
deposited. A flowing gas transports 
the ions in the electric wind gener-
ator instead of a belt. 
The primary advantage of the 

wind-energy convertor is its large 
current-carrying capability. Larger 
currents are possible because more 
charge can be carried in a volume 
of gas than on the surface of a belt. 

Device Functions As 
Artificial Mastoid 

Research instrument simulates 
mastoid bone covered with skin and 
fat, containing blood vessels and air 
spaces. Analog outputs are aiding 
Beltone Hearing Aid Co. to improve 
audiometers and hearing aids 

In addition, because a gas has less 
inertia, it can be moved faster than 
a belt. Liquids (kerosene) are also 
suitable as a working fluid.' 
An electric wind-energy con-

vertor is shown in Fig. 1. Instead 
of adding ions to the flow by corona 
discharge, a method is proposed in 
which electrons are extracted from 
the gas after it is lightly ionized by 
alpha particles from Po'. Because 
of their higher mobility, electrons 
are easily extracted from the flow 
by separation voltage V,g. The gas 
loses energy in opposing the elec-
tric field that appears in the exter-
nal load at the rate PR, where / is 
electron current through the load 
and R is load resistance. The elec-
trons and ions recombine at the 
cathode beyond which the flow is 
neutral. 

Detailed theoretical analysis of 
the electric wind-energy convertor 
has permitted prediction of typical 
operating conditions.' Distance be-
tween electrodes 1 is 10' m, voltage 
V is 4 x 10' volts, current density 
J is 0.85 amp/ma and ion concentra-
tion n is 2.21 x 101° ions/ma. 
The gas is assumed to be argon 

at standard temperature and pres-
sure with velocity u of 480 m/sec. 
Under these conditions, there is ap-
proximately one ion for every 10° 
atoms, indicating high internal re-
sistance in the generator. For effi-
cient operation, load must equal in-
ternal resistance, which under these 
conditions is 1.5 x 10 12 ohms per 
square meter of channel area. As 
the percentage of ions in the flow 
is increased, internal resistance of 
the system is decreased. 
The convertor could be useful in 

experimental physics as a source of 
high-energy beams of particles with 
much greater intensity than can be 
produced by the largest Van de 
Graaf generatoe. It might also be 
used to charge large capacitor 
banks, possible faster and more effi-
ciently than with conventional 
means. Because separation voltage 

 o 

ti 
o 

—ip•u 2 

(  r CHARGE SEPARATOR 
(ANODE) 

CHARGE PRODUCER 
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FIG. 1—Electrons are extracted 
from gas lightly ionized by alpha 
particles 

CHARGE COLLECTOR 
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CONVERTOR C 
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IFORCE FIELD 
HOT RESERVOIR 

FIG. 2—Two-phase wind tunnel 
could power ion propulsion motors 
of space vehicle 

is usually much less than output 
voltage, the converter might am-
plify a-c or d-c voltages, depending 
on input, or rectify a-c voltages. 

Although calculations indicate 
conversion efficiency of less than 
one percent for a lightly ionized gas, 
the generator can perform some 
functions better than any conven-
tional convertors. For example, it 
can convert flow energy of a two-
phase wind tunnel into electrical 
energy. A system like that in Fig. 
2 might provide power for ion pro-
pulsion motors in a space vehicle. 
The vehicle would be equipped with 
a heat source such as a fission or 
fusion reactor. 

Energy conversion efficiency can 
be improved considerably by in-
creasing the percentage of ions. The 
force field needed to establish con-
vection in the two-phase wind tun-
nel could be conveniently supplied 
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MAGNETIC CONTROLS chooses Tung-Sol flasher 

for Polaris guidance system temperature control 
Magnetic Controls' portable temperature con-
trol maintains the Polaris guidance and stabili-
zation system at safe temperatures while the 
system is in storage or in transit. Up until the 
time the system becomes operational in the sub-

.. marine-launched missile, the control equipment 
keeps the temperature within a prescribed range. 
Should the temperature deviate, however, beyond 
preset tolerances, visual and audio alarms are 
set off to alert operators who can then quickly 
spot the system at fault for immediate inspec-
tion. 

Magnetic Controls specified the Tung-Sol 608 
Flasher as the trigger for the visual warning 
signal. Many competitive types were put under 
critical evaluation before the Tung-Sol Flasher 
was chosen. The reasons for selecting Tung-Sol, 
according to Magnetic Controls: "We demanded 
a compact unit which was readily available and 
which met our rigid reliability requirements. The 
Tung-Sol flasher was the only one which met 
these demands." 

"We were also gratified by the cooperation 
and assistance of Tung-Sol engineers who de-
signed a suitable mounting clip for the flasher 
when we encountered difficulty in locating one," 
Magnetic Controls reports. 

Tung-Sol's outstanding experience in the de-
sign, development, production of special purpose 
flashers is readily available to you. Like all 
Tung-Sol components — tubes, semiconductors 
and miniature lamps — Tung-Sol flashers are the 
product of the highest manufacturing standards 
and assurance practises which have made 
Tung-Sol the name synonymous with the finest 
in componentry. Tung-Sol Electric Inc., Newark 
4, New Jersey. TWX:NK193. 

Technical assistance is available through the following 
sales offices: Atlanta, Ga.; Columbus, Ohio; Culver City, 
Calif.; Dallas, Texas; Denver, Colo.; Detroit, Mich.; 
Irvington, N. J.; Melrose Park, Ill.; Newark, N. J.; 
Philadelphia, Pa.; Seattle, Wash. Canada: Toronto, 
nntario. 

TUNGSOL 



• e 

111.11,1..11 
l‘T 1%1E SEC • 

*III•vtitb 
A DIVISION 
OF VITRO 

C ORPORATION 
OF AMERICA 

PREC 

THE 

WORLD'S 

FOREMOST 

DESIGNERS and rANUFACTURERS 

OF TELEMETRY 

RECEIVERS 

WESCON 
BOOTH 
859 

TYPE 1432 RECEI VER 

z_. A_ Med 3EICMC 4:› • 
919 JESUP DRIVE 

SILVER SPRING, MARYLAND 

2301 PONTIUS AVENUE 
LOS ANGELES 64. CALIFORNIA 

N E LECTRONICS SINCE t 9 0 9 

by rotating the vehicle at launch. 
An electric wind-energy convertor 

would require simple, light-weight 
components with no moving parts. 
Producing the lightly ionized gas 
presents little difficulty. Although 
many problems would have to be 
solved in developing an electric 
wind-energy convertor, its potential 
usefulness and versatility is so at-
tractive that increased activity in 
this field is expected. 

REFERENCES 
(1) o. M. Stuetzer, Instability of Certain 
Electrohydrodynamic Systems, J Appt 
Phys. 2, Dec. 1959. 
(g) M. C. Gourdine, Power Generation by 
Means of the "Electric Wind," Jet Propul-
sion Laboratory Technical Report No. 
32-6, April 1960. 
(3) W. E. Bennet, The Generation of Di-
rect Current at High Potentials, Res Ap-
plied in Indus, 12, Dec. 1959. 

Circuit Removes D-C From 
Amplifier Signal Output 

By E. W. VAN WINKLE, 
Senior Project Engineer, 
Eclipse-Pioneer Div., 
The Bendix Corp., Teterboro, N.J. 

ELIMINATING the d-c component 
from the output signal of a direct-
coupled d-c amplifier is possible 
with a recently declassified circuit. 
Normally this d-c component is pre-
sent at the output of either current-
gain or voltage-gain direct-coupled 
amplifiers. Output devices must 
either operate at this level or the 
d-c component must be removed 
from the signal. 
An amplifier in a particular ap-

plication provided a signal output 
that would be adequate if the d-c 
component could be removed with 
less than 0.5-db loss in signal gain. 
A resistance voltage divider re-
turned to ground could not be used 
because the signal would be at-
tenuated at the same rate as the 
d-c component. Although returning 
the voltage divider to a negative 
potential would result in less signal 
attenuation, the negative voltage 
required would be quite large to 
prevent large signal attenuation. 

Another possible approach would 
be to drop the voltage through con-
stant-current tubes or Zener diodes. 
The devices would be required to 
pass large currents and regulation 
would be poor with any changes in 
supply voltage reflected as changes 
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Constant-current tube V, removes d-c 
component from amplifier output with 
insignificant signal attenuation 

in d-c output level. In addition, a 
resistance voltage divider would 
also be required to remove the d-c 
component completely. 
The circuit developed to remove 

the d-c component with insignifi-
cant loss in signal gain is shown in 
the figure. Amplifier tube V, is fol-
lowed by constant-current tube V, 
in the coupling circuit. Tube V, and 
its plate and cathode resistances 
form a voltage divider. Voltage at 
the grid of V, is adjusted so the 
output voltage to ground is zero 
when there is no input to V,. This 
grid voltage and the large cathode 
resistor hold current through V, 
substantially constant. 
An input to amplifier V, changes 

voltage at its plate. Because current 

through R, is kept constant by V, 
voltage drop across R, is also con-
stant. Therefore, the change in 
voltage at the plate of V, appears 
at the output. Specifically, output 
voltage is plate voltage at V, minus 
voltage drop across Ri. 

Resistance of the divider can be 
quite high, resulting in little signal 
attenuation. Divider resistance is 
r,, ± 1) R,.. If R,, is 200,000 
ohms and iz is 70, tube resistance 
exceeds 14 megohms. If R, is 500,-
000 ohms, more than 96 percent of 
the change in plate voltage at V, 
will appear at the output—a loss of 
only 0.3 db. 

In addition, the circuit tends to 
compensate changes in supply volt-
age, which affect V. as well as V,. 
For example, a rise in supply volt-
age that increases plate voltage of 
V, also increases current through 
V, and voltage drop across 
Therefore output voltage remains 
substantially constant. 
The principle, applied to tubes in 

this case, can equally well be ap-
plied to transistors. 
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COMPONENTS AND MATERIALS 

Electro-Optical Switching Device 
USES NEON TUBE TO DRIVE PHOTORESISTOR 

AT THE WESCON show this month in 
Los Angeles, engineers will be ex-
amining a signal switching device 
that answers problems faced by con-
ventional relays, commutators, 
choppers and potentiometers. And a 
switching concept is now translated 
into commutation devices that re-
quire no moving parts, with low 
insertion losses and can be cased in 
compact packages. 
Basically, these 

units are four 
terminal devices 
that have two 
terminals c o n-
trolling the pas-
sage of informa-
tion across the 
other two ter-
minals by elec-
tro-optical cou-
pling (see dia-
gram). The 
control end of 
this unit con-
sists of a light 
source which, when excited, lowers 
the resistance of a photoresistor in 
the signal end by a factor of about 
10", allowing a-e or d-c information 
to pass. 
At present, one model is in 

production. This slow Raysistor 
cannot be turned on and off more 
than 50 to 100 times a second. This 
unit will, however, work with less 
switching power than other faster 
developmental models that are 
scheduled for production later this 
year, and next. 

Typical values for the Raysistor 
are: I, = 3 ma; E, = 100 v; R„ =-
10 Kohms on, 10 Mohms off. Life 
is not indefinite but should be better 
than 10,000 hours. Shunt capacity 
to r-f is about 4 pf. If one assumes 
60 db attenuation in the off condi-
tion, the maximum frequency into 
a 10-Kohm load is 5 Kc. 

According to J. C. Davis of Ray-
theon's Industrial Components 
Division, the inventor of the 
Raysistor, his company is now de-
veloping a unit with the following 
characteristics: speed, on in 2 

Neatly packed 

microsecs., off in 10 to 20; resist-
ance about 1 Kohms; off, better 
than 1 megohm; capacity about 1 
pf. Linear Raysistors are also 
under development by the firm. 
Present units are suitable for feed-
back circuits, but the ultimate hope 
is a unit at least as good as a tri-
ode tube. 

Table gives the characteristics of 
the Raysistor model that is immedi-
ately available, compared with a 
transistor, thyratron and conven-
tional relay. This Raysistor is de-
signed for relay applications, and 
commutating matrices with scan 
rates not exceeding 100 bins per 
second. 
Three additional models are un-

der development and these units 
will be available later this year and 
during 1961: Model B, with on-off 
time constants in the microsecond 
range will be used for high-speed 
relays and commutation matrices 
with scan rates not exceeding 
10,000 bins per second. Model C 
will be intended for age loop po-
tentiometers and general control 
links in applications that require a 
continuous relation between control 
voltage and signal resistance. 
Model C provides complete isolation 
between control and signal voltages, 
even when a large voltage differ-

ENCAPSULATING LEADS 
COMPOUND 

PHOTO SENSITIVE GAS DISCHARGE 
SWITCH LIGHT SOURCE 

CASE 

Cross-section of typical Raysistor 
developed by Raytheon. This family 
of electro-optical trans f ormers 
opens up uses as a switch, scanner, 
potentiometer and transformer. In-
put-output isolation plus d-c con-
trol of a-c leads to simplified cir-
cuits 

ential exists. 
The fourth model, D, is a power 

switching version of Model B that 
uses a large light source and a 
photoresistor with a larger junc-
tion area. Except for a larger case 
size and an on resistance in the 
order of 10 to 100 ohms, the specs 
of Model D will be similar to those 
of Model A. A faster acting model 
is also under development. 

For several years, the firm has 
been making a multi-filter spectrum 
analyzer in which the signal spec-
trum is broken up by resonant 
filters into some 400 parts and these 
are sequentially scanned by a com-
mutator. In the very early models, 

RAYSISTOR COMPARED WITH CONVENTIONAL SWITCHES 

Quantity Transistor Thyratron Relay Raysistor A 

Isolation 
Polar 
On-off ratio 
Time (90%) 
Turn-on 
Turn-off 

Shunt capac 
On resistance 
On volt drop 
Max off volt 
Max case temp 
Microphony 
Circuit noise 

poor poor good good 
yes yes no no 
104 1010 1010 106 

10-9 10-6-10- 10-3-10-4 3 x 10-0 
10-9 10-4-10-6 10-3-10-4 15 x 10-3 

1-20 pf 1-2 pf 1-10 pf 4 pf 
1,000 ohms a a 10 Kohms 

0-25 v 15 v a 0-25 v 
25 v 200 v 200 v 200 v 

150 C 150 C 100 C 75 C 
good fair poor good 
fair poor fair good 

a—negligible on resistance 
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The Sanborn "650" is the first complete multi-channel high-speed 
optical recording system with medium gain general purpose amplifi-
cation for each channel. Either the 8-channel amplifier or the recorder 
may be used separately. Together they provide a max. sensitivity of 
2.5 mu/in and a frequency response of DC to 5000 cps (within 3 db at 
4 in peak-to-peak) in a multi-channel "direct writing" system. 

MODEL 658-3400 GENERAL PURPOSE AMPLIFIER. Here is the first sensitive 
multi-channel amplifier designed specifically for use with high frequency 
optical galvanometers — those in the Sanborn "650" and any similar 
recorder. The single chassis has 8 separate channels, each one com-
plete from floating and guarded signal input to galvanometer output. 
They include front-end modulator and input transformer, medium 
gain carrier amplifier, demodulator, filter and driver amplifier. An 
internal pre-emphasis circuit increases galvanometer frequency range 
from 2000 cps to 5000 cps in the "650" recorder. The all transistorized 
circuitry is mounted on easily serviced printed plug-in cards. The 
Amplifier chassis has an output transfer chassis on the rear which 
simplifies coupling to optical recorders of other manufacturers. 
External damping resistors are easily added when required. 
Specifications: Sensitivity: 7.2 ma/mv input, max. . . . Attenuation: 
X2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000 . . . Common Mode Per-
formance: tolerance — 500 volts max; rejection — 140 db for DC . 
Input Resistance: 100,000 ohms all ranges floating and guarded. 

MODEL 650 1- TO 24-CHANNEL OPTICAL RECORDER. The Model 650 Re-
corder provides high frequency direct writing recording, flexible 
housing and wide application possibilities. It may be used separately 
with from 1 to 24 plug-in type galvanometers of various natural 
frequencies. When used with the 658-3400 Amplifier, the recorder is 
equipped with eight 2000 cps galvanometers — extended to 5000 cps 
by the amplifier pre-emphasis circuit — for wide range, high speed, 
wide deflection recording. The recorder has nine electrically con-
trolled (local or remote) chart speeds, beam interrupters for trace 
identification, timing lines at 0.01 or 0.1 sec intervals; amplitude 
lines with manual washout from hi, M, or all of the record; full 
chart width deflection for each trace and trace overlap. 
Specifications: Input Sensitivity: 17.5 ma/inch (with 2000 cps 
galvanometers) .. . Chart Speeds: 0.25, 0.5, 1.0, 2.5, 5.0, 10, 25, 50 
and 100 inches/second . . . Dimensions: 19" wide by 17M" by 16h" 
deep . . . Weight: approx. 120 lbs. (Data subject to change without notice) 
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2000 cps Optical Recorder 

a new 
0 to 5000 cps 
direct writing 
system 

SANBORN "650" SERIES 

Complete data is available from Sanborn 
Sales-Engineering Representatives located in 
principal cities throughout the United States, 
Canada and foreign countries. 
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PRODUCTION TECHNIQUES 

Swivel Chair 

Substitutes 

for Lazy Susan 

Plain turntable used for routine 
work 

Radial holes keep matched com-
ponents sorted 

Revolving fixture for plug-in unit 
assembly 

Operators work around semicircle of assemblies 

LAZY SUSANS or turntables are fre-
quently used for step-by-step as-
sembly, particularly of small or 
medium-sized units. The same bene-
fits can be obtained by simply ar-
ranging individual units in a semi-
circle and seating the assembler in 
the center on a swivel chair. 
The production setups shown 

were photographed at Ballantine 
Laboratories, Boonton, N. J. The 
firm uses the semicircular arrange-
ment for larger units, for relatively 
small production runs of an instru-
ment, or when other considerations 
make it advisable to keep the units 
on individual production fixtures. 
The depth of the normal workbench 
is increased by adding plywood 
tables between assembly stations. 
When components for each as-

sembly on a turntable must be kept 
segregated, the turntable is adapted 
by drilling holes behind each unit 
position. The holes are drilled along 

a radius to each position and the 
components lined up in assembly 
order by placing their leads in the 
holes. In the photo, matched sets 
of resistors are lined up for place-
ment in vtvm attenuators. 
For assembly and soldering oper-

ations on small plug-in units, Bal-
lantine employs a fixture which re-
volves around a horizontal axis. Any 
side of 5 units can be worked on 
at a time. The rotating portion 
looks like a box with 2 sides open. 
The closed sides are Bakelite drilled 
with holes into which the plug pins 
fit snugly. The sides are fastened 
to metal end pieces. The axles 
passes through the centers of the 
end pieces, is supported by upright 
metal plates and is turned by knobs 
at each end. Between the plates and 
end pieces are flat springs which 
prevent the fixture from revolving 
freely. A wooden wedge can be used 
to lock the fixture in position. 

Black Light P-C Frame Saves Time 
EFFICIENCY OF PHOTOETCHED wiring 
board printers has been stepped up 
significantly at Western Electric 
Company's North Carolina works 
by the use of black light lamps in-
stead of carbon arc lamps. 
The sensitizing material used on 

the copper-clad laminate responds 
to ultraviolet light with a wave-
length of 3,000 to 4,000 Angstrom 
units. 
A survey of available lamps 

showed that 40-watt black light 
lamps have 32 times more radiation 
in this band than 40-watt standard 
cool-white fluorescent lamps. Car-
bon arc lamps previously used have 
a low percentage of light in the 
needed wavelength and require 11,-
040 watts. 
Changing to black light lamps 

eliminated the need to change 
burned-out electrode tips each shift 
and also eliminated the dust created 
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The Sanborn "650" is the first complete multi-channel high-speed 
optical recording system with medium gain general purpose amplifi-
cation for each channel. Either the 8-channel amplifier or the recorder 
may be used separately. Together they provide a max. sensitivity of 
2.5 mvlin and a frequency response of DC to 5000 cps (within 3 db at 
4 in peak-to-peak) in a multi-channel "direct writing" system. 

MODEL 658-3400 GENERAL PURPOSE AMPLIFIER. Here is the first sensitive 
multi-channel amplifier designed specifically for use with high frequency 
optical galvanometers — those in the Sanborn "650" and any similar 
recorder. The single chassis has 8 separate channels, each one com-
plete from floating and guarded signal input to galvanometer output. 
They include front-end modulator and input transformer, medium 
gain carrier amplifier, demodulator, filter and driver amplifier. An 
internal pre-emphasis circuit increases galvanometer frequency range 
from 2000 cps to 5000 cps in the "650" recorder. The all transistorized 
circuitry is mounted on easily serviced printed plug-in cards. The 
Amplifier chassis has an output transfer chassis on the rear which 
simplifies coupling to optical recorders of other manufacturers. 
External damping resistors are easily added when required. 
Specifications: Sensitivity: 7.2 ma /mv input, max. . . . Attenuation: 
X2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000 . . . Common Mode Per-
formance: tolerance — 500 volts max; rejection — 140 db for DC. 
Input Resistance: 100,000 ohms all ranges floating and guarded. 

MODEL 650 1- TO 24-CHANNEL OPTICAL RECORDER. The Model 650 Re-
corder provides high frequency direct writing recording, flexible 
housing and wide application possibilities. It may be used separately 
with from 1 to 24 plug-in type galvanometers of various natural 
frequencies. When used with the 658-3400 Amplifier, the recorder is 
equipped with eight 2000 cps galvanometers — extended to 5000 cps 
by the amplifier pre-emphasis circuit — for wide range, high speed, 
wide deflection recording. The recorder has nine electrically con-
trolled (local or remote) chart speeds, beam interrupters for trace 
identification, timing lines at 0.01 or 0.1 sec intervals; amplitude 
lines with manual washout from 3, 34 or all of the record; full 
chart width deflection for each trace and trace overlap. 
Specifications: Input Sensitivity: 17.5 ma/inch (with 2000 cps 
galvanometers) . Chart Speeds: 0.25, 0.5, 1.0, 2.5, 5.0, 10, 25, 50 
and 100 inches/second . . . Dimensions: 19" wide by 17M" by 16h" 
deep . . . Weight: approx. 120 lbs. (Data subject to change without notice) 
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2000 cps Optical Recorder 
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SANBORN "650" SERIES 

Complete data is available from Sanborn 
Sales-Engineering Representatives located in 
principal cities throughout the United States, 
Canada and foreign countries. 
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this 
dime-
sized 

SENSING 
e ELEMENT 

1.%.2 is 

going 
places! 

It's going into wind tunnels and rocket test stands . . . into 

airborne instrumentation. .. into the same rugged applica-

tions where you'll find many of CEC's growing family of 

unbonded strain-gage pressure transducers. This new 

spring-type sensing element assures linearity and hysteresis 

of 0.5% of full scale . . . zero shift of 0.01% and sensitivity 

shift 0.005% of full scale per degree F. 

Meet GEC's pressure transducer family... 

Improved Type 4-326 ... 

for measurement to 10,000 psi, 

now expanded downward into 

lower ranges of absolute, gage 

and differential pressures. 

Bulletin CEC 1620A-X10. 

New version Type 4-327... 

for gage and absolute pressure 

measurement to 5,000 psi, 

now has a true flush diaphragm 

capable of measurement to 5 psi. 

Bulletin CEC 1626-X6. 

Brand new Type 4-325 ... 

weighs only 8 grams, is less 

than 1 inch in diameter. 

Bulletin CEC 1630-X2. 

CONSOLIDATED ELECTRODYNAMICS / pasadena, california 

A SUBSIDIARY OF Bell &Howell • FINER PRODUCTS THROUGH IMAGINATION 

the mechanical motion of the reso-
nant elements was heard by a high-
frequency microphone which was 
scanned over them by a motor. 
Later, an electrical pickoff was 
built onto each element and these 
scanned by a rotating switch. Pres-
ently a capacity commutator, using 
a rotating scanning plate and a 
fixed plate for each element, allows 
rapid scanning without rubbing 
parts. 
As described by J. C. Davis, none 

of the previous scanning techniques 
were ideal. The first two were short 
lived and noisy. The last, still had 
high insertion loss and required 
mechanical motion. The answer to 
the problems of the spectrum ana-
lyzer was the Raysistor, a device 
capable of high speeds that used 
low power. 
An obvious advantage of the Ray-

sistor is that the device is simple 
to drive from either vacuum-tube 
or high-voltage transistor switch-
ing circuits. Commuted informa-
tion is not restricted, since the con-
trolled element is bilateral. Within 
the limitation places by shunt ca-
pacity around the off condition, the 
unit will handle either a-c or d-e 
amplitudes from a few millivolts 
to several volts, switched with equal 
db loss. 

Slicing Thin Sections 
Of Semiconductors 

A CUT-OFF machine capable of slic-
ing semi-conductor samples as thin 
as 0.005 inch is now avaliable from 
Will Corporation, Rochester, N. Y. 
Originally developed for dental re-
search, the new Gillings-Bronwill 
Thin Sectioning Machine has suc-
cessfully sliced samples of non-de-
calcified bone, crystals, stone, ce-
ramics and petrographic materials. 
Success with these substances has 
led directly to the sectioning of 
semi-conductors. 
An important feature of the new 

Thin Sectioning Machine is its 
ability to cut nearly plano-parallel 
sections which are immediately 
ready for examination; rarely re-
quire final polishing. Samples are 
embedded in plastic and secured 
to a movable motor-driven stage 
assembly. Once positioned, the 
sample is automatically advanced, 
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at a constant speed, through a per-
fectly balanced diamond-edged 
wheel rotating at 6500 rpm's. 

Sections as thin as 35 microns 
are sheared off evenly, without flak-
ing, and in most cases are ready 
for direct mounting. Both stage 
assembly and wheel shut off auto-
matically at the conclusion of each 
cut. The sample may then be repo-
sitioned for a second cut by means 
of a micrometer gauge and the cycle 
repeated. 

High-Speed Transistor 
For Computer Uses 

A PNP germanium alloy switching 
transistor designed for high speed 
computer applications has been an-
nounced by Sylvania Electric Prod-
ucts Inc., a subsidiary of General 
Telephone & Electronics Corpora-
tion. 
Roger A. Swanson, product sales 

manager—transistors of Sylvania's 
Semiconductor Division, said the 
new device (Type 2N404A) is in-
terchangeable with its popular mil-
itary prototype (2N404) "but ex-
cels it in voltage, current and heat 
characteristics." 
Swanson said the superior per-

formance and rigid AQL (accept-
ance qualification levels) of Type 
2N404A make it ideal for use in 
airborne computers and missiles. 
Commenting on the advantages 

of Type 2N404A over its prototype, 
Swanson listed the following char-
acteristics: 

Max Ratings 
at 25-C 2N404 2N404A 

Coll. to Base volt 25 y 
Junction Temp. 85-C 
Collector Curr 100 ma 
Power Dissipation 120 mw 

40 y 
100-C 
200 ma 
150 mw 

Bomb for Rust 

A NEW APPROACH to the rust prob-
lem, moisture condensation and 
acid neutralization is an Aerosol 
bomb, applied in a fine jet mist 
spray which sets up a film barrier. 
The rust inhibitor contains fortified 
lanolin that absorbs up to five times 
its own weight in water. Cans are 
available for general protective use 
in small cans and bulk quantity 
from Crown Industrial Products 
Co. Woodstock, Illinois. 

CEC 7-345 SER. 2:326 

humus 

IT TOOK 22 YEARS 
TO PRODUCE 

THIS INSTRUMENT 

You're looking at one of CEC's new 

high-performance galvanometers 

Like all other CEC galvanometers, it's a self-contained, 

sealed unit that's been made to extremely close tolerances 

and rigidly tested in more than 30 quality control checks. 

But its performance is what makes this instrument 

unusual. CEC galvanometers offer the ultimate in high-

performance characteristics. They're available in 14 types 

with a wide range of frequency response. 

What has all this to do with the fragile, bulky galvan-

ometers of 22 years ago? Plenty. In 1939, CEC research 

and development created a totally new design concept that 

has meant technical superiority ever since. For complete 

information on the best galvanometers made for your 

oscillograph, write today for Bulletin CEC 1528-X3. 

ECC Transducer Division 
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PRODUCTION TECHNIQUES 

Swivel Chair 

Substitutes 

for Lazy Susan 

Plain turntable used for routine 
work 

Operators work around semicircle of assemblies 

LAZY SUSANS or turntables are fre-
quently used for step-by-step as-
sembly, particularly of small or 
medium-sized units. The same bene-
fits can be obtained by simply ar-
ranging individual units in a semi-
circle and seating the assembler in 
the center on a swivel chair. 
The production setups shown 

were photographed at Ballantine 
Laboratories, Boonton, N. J. The 
firm uses the semicircular arrange-
ment for larger units, for relatively 
small production runs of an instru-
ment, or when other considerations 
make it advisable to keep the units 
on individual production fixtures. 
The depth of the normal workbench 
is increased by adding plywood 
tables between assembly stations. 
When components for each as-

sembly on a turntable must be kept 
segregated, the turntable is adapted 
by drilling holes behind each unit 
position. The holes are drilled along 

Radial holes keep 'matched com-
ponents sorted 

Revolving fixture for plug-in unit 
assembly 

a radius to each position and the 
components lined up in assembly 
order by placing their leads in the 
holes. In the photo, matched sets 
of resistors are lined up for place-
ment in vtvm attenuators. 
For assembly and soldering oper-

ations on small plug-in units, Bal-
lantine employs a fixture which re-
volves around a horizontal axis. Any 
side of 5 units can be worked on 
at a time. The rotating portion 
looks like a box with 2 sides open. 
The closed sides are Bakelite drilled 
with holes into which the plug pins 
fit snugly. The sides are fastened 
to metal end pieces. The axles 
passes through the centers of the 
end pieces, is supported by upright 
metal plates and is turned by knobs 
at each end. Between the plates and 
end pieces are flat springs which 
prevent the fixture from revolving 
freely. A wooden wedge can be used 
to lock the fixture in position. 

Black Light P-C Frame Saves Time 
EFFICIENCY OF PHOTOETCHED wiring 
board printers has been stepped up 
significantly at Western Electric 
Company's North Carolina works 
by the use of black light lamps in-
stead of carbon arc lamps. 
The sensitizing material used on 

the copper-clad laminate responds 
to ultraviolet light with a wave-
length of 3,000 to 4,000 Angstrom 
units. 
A survey of available lamps 

showed that 40-watt black light 
lamps have 32 times more radiation 
in this band than 40-watt standard 
cool-white fluorescent lamps. Car-
bon arc lamps previously used have 
a low percentage of light in the 
needed wavelength and require 11,-
040 watts. 
Changing to black light lamps 

eliminated the need to change 
burned-out electrode tips each shift 
and also eliminated the dust created 
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NEW TI GENERAL-PURPOSE 
SILICON MESA TRANSISTORS 

TI 

I. 

only mesas give you maximum dissipation ... Note how 
wafer is bonded directly to header, forming a direct, 
high-efficiency metal-to-metal thermal path through 
the header. High dissipation capabilities permit you 
to design conservatively for maximum reliability! 

only mesas give you maximum mechanical ruggedness 
. . . Note how active element is bonded directly to 
header, close to unit's center of gravity—for maximum 
resistance to vibration and shock. 

2N1564 series GUARANTEES -55°C beta, 
600-mw dissipation and gain at 30mc 

Fi 
ACTUAL SIZE 

Design now with industry's first 
small-signal silicon mesa tran-
sistors.. . the new TI 2N1564-
series! Take advantage of guar-
anteed —55°C betas of 12, 20 and 

40 ... guaranteed 600-mw free-air dissipation 
. guaranteed current gain at 30 mc. Apply the 

design flexibility of 1 to 50 ma collector current 
operating range; 20-50, 40-100 and 80-200 beta 
spreads at 25°C and 60-v collector-emitter break-
down voltage to your audio, medium-power and 
higher frequency amplifier and switching de-
signs ... Specify the new TI 2N1564-series. 

absolute maximum ratings at 25-C ambient (unless otherwise noted) 
Collector-Emitter Voltage (see note 1)   60 y 
Emitter-Base Voltage   5 
Total Device Dissipation at 25°C Case Temperature 

(see note 2). . . . . . . .   1 . 2w 
Total Device Dissipation at 25°C Ambient Temperature 

(see note 3) 0  6 w 
Collector Junction Temperature   175°C 
Storage Temperature Range   —65°C to +200°C 

Note 1: The voltage at which h FB approaches one when the emitter-base 
diode is open circuited. This value can be exceeded in applications where 
the dc circuit resistance (R BE) between base and emitter is a finite value. 
Note 2: Derate linearly to 175°C case temperature at the rate of 8.0 mw/°C. 
Note 3: Derate linearly to 175°C ambient temperature at the rate of 4.0 
mw/°C. 

Available TODAY in production quantities through all TI Sales Offices and Authorized TI Distributors. 
2N1564 2N1565 2N1566 

Parameter Test Conditions Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. Unit 
Ica° Collector Reverse 

Current VCB = 40 v lE = 0 1 1 1 ma 
BVc B 0 Collector-Base 

Breakdown Voltage I c = 10 ma IE = 0 80 80 80 volt 
BVcEo* Collector-Emitter 

Breakdown Voltage lc = 10 ma IE = 0 60 60 60 volt 

hfe A-C Common-Emitter 
Forward Current 
Transfer Ratio 

VCE = 5 v 
f = 1 kc 

IE = —5 ma 20 50 40 100 80 200 

VBE = 5 y 
TA = —55°C 

IE = —5 ma 
f = 1 kc 

12 20 40 

VBE = 5 v 
f = 30 mc 

lc = —5 ma 1 4 2 4.5 2 5.0 

>the FIRST silicon transistor manufacturer 

TEXAS INSTRUMENTS 
INCORPORATED 
SEMICONDUCTOR-COMPONENTS DIVISION 
13500 N. CENTRAL EXPRESSWAY 

POST OFFICE BOX 312 • DALLAS. TEXAS 
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It costs less to RENT AN 

ELECTRONICS LABORATORY 

than to buy one 
You can save costly investment in laboratory equipment and staff 
and still get top-quality RID services ... by using the complete product 
testing and evaluation facilities of United States Testing Company. 
Since 1880 thousands of clients in all industries have used our services 
to get: 

Improved Product-Design 
Through Testing 
Our test engineers will set up an 
evaluation program that "locks in" 
with each step of your product devel-
opment from design to prototype to 
finished product. 

An Independent Laboratory 
We present a completely objective, 
unbiased approach to your design 
evaluation problems. All reports to 
clients are impartial, factual and 
confidential. 

Economical Handling of Peak Loads 
We are equipped to take over your 
peak loads immediately at a fraction 
of what it would cost your company 
to maintain a staff of the necessary 
calibre. 

product Qualification 
Tests run by United States Testing 
Company are recognized by military 
and government procurement 
agencies in placing a product on the 
Qualified Product list. 

Facilities and Services 
Electronic Laboratory —evaluates 
electronic components and systems 
in communications and industrial 
fields; includes automated facilities 
for low-cost collection of reliability 
data. 
Environmental Laboratory—simu-
lates high-low temperatures, humid-
ity, altitude, immersion, salt spray, 
sand and dust, rain, fungus, vibra-
tion, shock, acceleration, etc. 
Materials Testing Laboratory— 
conducts tension, compression and 
transverse tests on metals, ceramics, 
plastics, rubber and wood materials; 
spectographic analysis and X-ray 
also available. 
Mechanical Laboratory—evaluates 
mechanical, electro-mechanical 
hydraulic and pneumatic devices. 

Chemical Laboratory — covers all 
fields including physical and biologi-
cal chemistry; also infrared spectro-
photometry. ts 

Send for your free copy 
of bulletin 5801 describing our 
complete services and facilities. 

United States Testing Co., Inc. 
1415 Park Avenue, Hoboken, N. J. 

BOSTON • BROWNSVILLE • DALLAS • DENVER 
Branch Laboratories LOS ANGELES • MEMPHIS • NEW YORK 

PHILADELPHIA • TULSA 

The 

World's Most 

Diversified 

Independent 

Laboratory. 

e S7-21 

Carbon arc lamp printing required 
more power, space and printing 
time 

P-c printing table has 14 black light 
lamps in frame 

by tip burning. The black light 
lamps were incorporated in the 
printing frame, which was counter-
balanced and mounted on a table. 
Savings in floor space amounted to 
15 square feet. 
The redesigned printing table 

uses 14 lamps, consuming 1,740 
watts. The exposure time required 
was decreased from 3 minutes to 1 
minute. Net energy consumed per 
exposure is 29 watt-hours compared 
with 552 watt-hours for an arc 
lamp. 

Silicon Crystals Are 
Grown in Copper Tubes 

WATER-COOLED copper tubing en-
ables silicon crystals to be grown by 
the more rapid horizontal zone re-
fining method. Using the cooled 
tubing as a container for the silicon 
overcomes the contamination prob-
lem that is usually solved by verti-
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cal crystal pulling. 
Sylvania Electric Products, Inc., 

reports in its annual Technical 
Progress that it is making alumi-
num-doped crystals for microwave 
diodes by this method. Processing 
time is about one-fifth that required 
by the Czochralski techniques, less 
expensive raw material can be used 
and more than 80 percent of each 
ingot is usable. Yield of select ma-
terial is increased 10 times, the re-
port states. 
The basic setup is similar to that 

used for germanium refining. A 
heater coil is traversed over a Vycor 
tube. The hollow copper tubes are 
arranged in a half-cylinder with 
manifolds at each end to supply 
cooling water. This becomes the 
container for the silicon lumps or 
particles, which are then premelted. 
Aluminum is dissolved into one end 
of the ingot and the zone traversed. 

Fixture Indicates Torque 
During Vibration Testing 

TEST FIXTURE which evaluates out-
put torque of magnetic clutches 
and clutch brakes under vibration 
has been devised by Dynamic In-
strument Corp., Westbury, N. Y. 
The fixture holds 4 units. Each 
slips through a close-tolerance 
aperture on a vertical plate. Spring 
devices which create the required 
torque are clamped over the pro-
truding shafts. The devices are 
graduated in inches-ounces to 
show torque ratings before, dur-
ing and after testing. Power is 

first applied to the units and the 
devices set to the maximum torque 
that the units are expected to pro-
duce. The fixture is then placed 
on a shaker table and the tests 
performed. 

NEW 
FROM 
WESTINGHOUSE: 
STATIC 
POWER 
SUPPLIES 
FOR 
RADAR 

Large static radar power supplies for d-c out-
put call for regulated high power, high voltage. 
Westinghouse delivers it. Positively precise. Typical 
equipment now furnished by Westinghouse includes 
switchgcar, voltage regulator, rectifier, resistor and 
capacitor assemblies, and associated controls. Un-
limited power ratings can be delivered. Units rated 
1,000 kw are currently available. Before a spec is 
written, consult Westinghouse. Rectifier assembly 
opposite is part of power package supplied for 
BMEWS. For help in solving your static power 
supply problems, contact your local Westinghouse 
sales engineer. Or write: Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

J•02502 

Westinghouse 
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New On The Market at 

Crystal Resistors 
AID CHECKING 

CRYSTAL TYPE resistors made by 
Filmohm Corp., 48 West 25th St., 
New York, N. Y., use a metal re-
sistance film and plug in to any 
component normally using the 
equivalent crystal type. The plug-
in feature allows checking and 
standardizing independently of 
crystal impedance. 
The resistors, on IN21 or IN23 

crystal bodies, are supplied in any 

Television Camera 
WITHSTANDS RADIATION 

A SMALL televison camera, designed 
to withstand long exposure to nu-
clear radiation without damage, 
has been delivered to the Univer-
sity of California's Radiation 
Laboratory at Livermore by Inter-
national Telephone and Telegraph, 
San Fernando, Calif., manufacturer 
of the camera. The new camera, 
which allows atomic radiation to 
pass through it without harmful 
effects because of special elements 
in its construction—including alu-
minum, magnesium, silicon, titan-

value from 25 to 400 ohms with 
standard 2 percent or 5 percent 
tolerance. 

In manufacturing, the pure metal 
resistance film is vacuum deposited 
on ceramic and immediately sealed 
by an impervious protective coat-
ing, making the resistors extremely 
stable and reliable. Power rating 
is 1 watt average at 100 C. 
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ium and zirconium and nonconven-
tional circuits—permits close in-
spection of nuclear reactors where 
radiation is too intense for observa-
tion windows or where it is not 
desirable to use periscopes or other 
conventional means of inspection. 
Named the CM-40, it will be first 

used in the Atomic Energy Com-
mission's ramjet program. The 
camera will observe the operation 
of Tory II-A, an engineering test 
reactor, during tests, scheduled for 
later this year at the AEC's Nevada 

MG-1 Show 
Test Site in southern Nevada, and 
relay a picture from the reactor 
site to a control center two miles 
away. 
The picture pickup tube is made 

of quartz, which is radiation trans-
parent. The lens is made of cerium 
and silica or of silica alone, depend-
ing on how the lens is to be used. 
Aperture settings and focus of the 
lens are adaptable to remote con-
trol. 

Complete cooling under intense 
heat is made possible by a flow of 
gas through a heat exchanger built 
into the aluminum housing. Be-
cause no half-lived elements are 
used in the camera, no special de-
contamination is necessary follow-
ing radiation exposure. 
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Valve Operation Analyzer 

AUTOMATIC OR MANUAL 

EXACT MEASUREMENT of time inter-
vals in sequential operations of 
solenoid or relay-actuated compo-
nents or systems is possible with a 
new automatic device introduced by 
Consolidated Avionics Corporation, 
800 Shames Drive, Westbury, N. Y. 
The unit also provides position time 
plots for such operations as linear 
or nonlinear valve motion. 

Its first application was in the 
checking of solenoid-operated con-
trol valves and associated pneu-
matic or hydraulic main valves. 
The unit measures intervals as 
short as 0.1 millisecond and pre-
sents readings in printed form and 
graphically. Up to 12 sequentia. 
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100 tons of hyper pure water every day to keep crystal surfaces clean 
Water is still a reliable cleaning agent. NEC is using 100 tons of 
it daily in its new semiconductor plant. This is ultra high purity 
water free of all organics and particles. 

After each production step crystal surfaces are washed, rinsed, and 
iried. This may be 10 or 15 times. There is also ultrasonic clean-
ing, and just before sealing, electrolytic cleaning. 

This devotion to cleanliness shows up in the characteristics, stability, 
and reliability of NEC semiconductors. After a perfect seal, 100% 
tested in Krypton isotopes, they offer a failure rate suitable for the 
most critical applications. 

The range of industrial semiconductor products at NEC is perhaps 
the widest of any manufacturer. The entire production of some 
types goes into NEC's transistorized communications equipment. 
Specification sheets are available. 
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Reliability 

The first NEC transistorized carrier 
telephone system was an NT & T 
installation in 1958 between 
Toyama and Takaoka, a distance 
of 15 miles. It consists of two 
terminal stations and a repeater 
station with 240 channels using 
1,600 transistors. 

During last 14,000 hours of ope-
ration transistor failure has caused 
only two channel faults. This cor-
responds to a failure rate of 
0.009% per 1,000 hours. 

Life Test Results 
NEC Germanium Transistor 2SB101 

Sample size: 40 units 
Test conditions: 125 mw continuous 

25°C ambient 
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Visit NEC at Wescon Booths No. 2412 - 2413 
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events occurring within a 3-sec span 
can be automatically timed. 

In timing the operation of a 
solenoid valve, the analyzer gets 
signals from the discontinuity in 
electrical wave form caused by 
energization or de-energization of 
the solenoid and by completion of 
solenoid travel. In timing hydrau-
lically or pneumatically operated 
valves, limit switches at the ex-
tremes of valve travel provide tim-
ing signals. Operation with relays 
involves detection of coil energiza-
tion and closure of contacts. 

In addition to automatic opera-
tion, a manual mode permits selec-
tion of any one of 12 preprogram-

Switch-Pack Design 
CUTS ASSEMBLY COSTS 

AN ECCENTRIC or cardiac cam is 
used in this new packaging tech-
nique to actuate a movable printed 
circuit board. Contact is made with 
another stationary circuit board, 
allowing complex switching se-
quences and at the same time reduc-
ing the number of components and 
solder connections. The patented 
technique was developed jointly by 
Ucinite and Graphik Circuits Divi-
sions of United-Carr Fastener 
Corp.; further information is avail-
able from Ucinite Co., 459 Water-
town St., Newtonville, Mass. 
The package illustrated was de-

veloped for an electronic attenuator, 
manufactured by Electro-Instru-
ments, Inc., San Diego, Calif. 
The redesigned circuit simplified 

the associated circuits so that some 
thirty component parts, including 
several jumper wires, were elimi-
nated, along with five soldering 

med sets of operations set up on a 
patch board. Timing is started by 
depressing a button which also en-
ergizes an internal source for 
operation of solenoids. In the 
manual mode, four events occurring 
within 1 second may be recorded. 

For plotting position time curves 
of valve operation, useful in bench 
testing and adjusting, standardized 
transducer adapter plates are sub-
stituted for normal valve plates. 
Output of the transducer is con-
nected to a high-speed graphic re-
corder. Open and closed indications 
from limit switch contacts are also 
recorded on the graph for reference. 
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operations and a number of sepa-
rate assembly functions. Terminal 
connections, instead of having to 
be soldered on many different and 
relatively inaccessible surfaces, 
were concentrated in a single plane 
on an easily accessible surface. 

Utilizing the basic Dot Switch-
Pak concept, Ucinite is embarking 
on a program of development to 
produce a nucleus of semi-stand-
ardized units in which switches and 
their associated printed circuits 
can be adapted for use in many 
applications. 
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Voltage Reference 
FOR PRINTED CIRCUITS 

VOLTAGE reference standards are 
designed to mount directly on 

printed circuit boards with stand-
ard 1 inch mounting. The stand-
ards, which operate directly from 
unregulated d-e power sources, are 
manufactured by Viking Industries 
Inc., 21343 Roscoe Blvd., Canoga 
Park, Calif. 
The units are designed to pro-

vide a voltage reference having a 
temperature coefficient of ± 0.0005 

percent per degree C from 0 through 
-F 60 C. Output voltages of 5.8, 
8.5, or 10.5 volts d-c, ±- 5 percent, 
have a regulation of ± 0.005 per-
cent for a d-c input variation of -± 
10 percent. 
The entire package is 1-?g by 1 rg 

by g inch; price range is $60.00, 
with delivery in one to three weeks. 
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Digital Readout Device 
USES STEPPING MOTOR 

A DIGITAL readout device that uses 
a stepping motor operating on 
pulses from a predetermined code 
has been developed by Sigma In-
struments, Inc., 80 Pearl St., So. 
Braintree, Mass. The device, Series 
9D digital readout, is for computers 
or other instruments requiring ac-

curate digital display. 
The number display drum, which 

is driven by the Sigma Cyclonome, 
a patented high-speed stepping 
motor, moves one position for each 
full a-c cycle or d-c pulse that is 
received. When the desired position 
is reached, brushes on the number 
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Instructor G. E. a'scn explains scr-.o nnchnnisin control principles to student L. P. Hilton in laboratory of nationally-known Electronics institute. Detroit. 

SOUTHEASTERN MICHIGAN'S SCIENTIFIC CLIMATE 
a stimulating environment for electronics firms. The fast-moving electronics industry relies on 
skilled technicians to assist in the development and production of electronic materials and systems, well 
schooled technical graduates like those accredited by the Electronics Institute, Detroit. And the 
Institute is but one sample of the technical schools in this area. 

They all are important contributors to the scientific climate of Southeastern Michigan 
—an invaluable, local resource that should interest electronics firms. It's a resource which 
encompasses a complete range of educational facilities, from trade schools to pioneering 
research opportunities at world-famous universities. Southeastern 

Southeastern Michigan possesses other resources. In the area are many progressive  Michigan— 

communities which have well-founded plans for industrial growth. All the basic elements a scientific 

now considered necessary for the mutual growth and prosperity of a community, and the climate for 

industry it contains, have been provided. electronics 

If you are looking for a site which offers the right environment and growth conditions, 
write for information to Detroit Edison, Plant Location Service, Area Development Division, 
Detroit 26, Michigan. 

DETROIT EDISON 
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Olsen explah7s servo mechanism control principles to student L. P. Hilton in laboratory of nationally-known Electronics Institute. Detroit. 

SOUTHEASTERN MICHIGAN'S SCIENTIFIC CLIMATE 
a stimulating environment for electronics firms. The fast-moving electronics industry relies on 
skilled technicians to assist in the development and production of electronic materials and systems, well 
schooled technical graduates like those accredited by the Electronics Institute, Detroit. And the 
Institute is but one sample of the technical schools in this area. 

They all are important contributors to the scientific climate of Southeastern Michigan 
—an invaluable, local resource that should interest electronics firms. It's a resource which 
encompasses a complete range of educational facilities, from trade schools to pioneering 
research opportunities at world-famous universities. 

Southeastern Michigan possesses other resources. In the area are many progressive 
communities which have well-founded plans for industrial growth. All the basic elements 
now considered necessary for the mutual growth and prosperity of a community, and the 
industry it contains, have been provided. 

If you are looking for a site which offers the right environment and growth conditions, 
write for information to Detroit Edison, Plant Location Service, Area Development Division, 
Detroit 26, Michigan. 

Southeastern 

: Michigan— 

/.. a scientific 
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dependable 
source for 

entertainment 
transistors 

Toshiba Electron Tubes and 
1) Semiconductors 
Transistor PNP 
For LF 

General 25846, 47, 54, 55, 

56, 90, 91, 94 

Power 25625, 26, 62, 63, 

189, 200, 202 

Semiconductors 

For HF 

General 2SA37, 38, 39, 49, 

51, 52, 53 

Drift 2SA57, 58, 59, 60, 

72, 73, 74, 75, 76, 

77, 92, 93 

Mesa M8032, 8033, 8034, 

8079, 2SA92, 93, 94 

Switching General 

2SA50, 251362, 63, 

2SA65, 66, 67, 150, 

201 

Switching Drift 

2SA78, 128, 129 

Switching Power 

25825, 26, 122, 124, 

125, 149 

Photo 0513, 0514 

NPN 2SC11 

M8062, M8084 

2) Electron Tubes 
TV use 6R-HH2. 6M-HH3, 
6DK6 Radio use 50EH5 

Reliable Tubes 
5654, 5670, 5702NA, 5718 

Diode 
Ge. General 1520, 32, 33, 34, 

1N60 
Single 1550 

Combination 1S35, 58 

Gold bond 1573, 82 

Si. High Volt 1571, 72, 81, 

Zenner 1551, 52, 53, 

54, 55, 56 

Van-Cap 1548, 49 

Meter protect. 1557 

Thermistor M8601, 02, 03 

Rectifier 
Si. 1CC04,2CC18, 3CC12 

4CC19, 6CJ14R, 8CJ15 

High Volt M8317A 

Ferrite 
TV Flyback Trans, Core 

CU6061-3D1 

TV Deflection Core C05038B-3A 

9000 MC Gyrator Core 

Garnet for Microwave 

Solidicon SDF160, MD-80, 
BV50, RC20 

5726, 5749, 5750, 5751 

5814, 5814A, 5899, 5993 

6005, 6100, 6101, 6136 

6186, 6189, 6201 

3) Transmiting Tubes 
7F31R, 5F2ORA, 8T54 Magnetron 2M20 

4) Special Tubes 
Ignitron 5550 

Image Amplifier 7018 

Rotanode DR-76 

Transmitting Tube (Triode) 

6130 0c3W 

Beam Switching Tube 

(Trochotron) MK11, MK12 

Counting Tube (Dekatron) 

DK20, 22 

Vidicon Tube 7038 

Multiplier Photo Tube 7309 

Neon Glow Lamp NE-2, NE-48 

Traveling Wave Tube 8W23 

Image Orthicon Tube 5820 

Analix Al5CU 

2etatron D-15-2 
Cathode Ray Tube for Observation 

75LB1, 75RB4, 5CNP16 

Cathode Ray Tube for Color TV 
430AB22 & Mount 

With monthly production of 4 million units, Toshiba 

leads the field in Japan's big semiconductor industry. 

These products can be classified among those of lead-

ing international suppliers in low failure rate, long life, 

and high power effciency. Specification sheets for 

semiconductors and electron tubes may be obtained 

from Toshiba. 
See Toshiba semiconductors and electron tubes at 

WESCON Booth 2410. 

ba 
Tokyo Shibaura Electric Co., Ltd. 
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GUDELACE 
is engineered 
for 
problem-free 
lacing til„e 

It's no accident that Gudelace is the 
best lacing tape you can buy. Excellence 
is engineered into Gudelace. A sturdy 
nylon mesh is meticulously combined 
with the optimum amount of special 
microcrystalline wax. Careful selection 
of raw materials and superior methods 
of combining them give Gudelace out-
standing strength, toughness, and sta-
bility. Gudelace is the original flat lacing 
tape which distributes stress evenly over 
a wide area. It is engineered to stay flat; 
it will not stretch out of shape when 
pulled. Gudelace's nonskid surface pre-
vents slipping, eliminating the too-tight 
pull that causes strangulation and cold 
flow. Durability and dependability make 
Gudelace your most economic buy— 
with no cut insulation, fingers, or feelings. 

Write for Data Book with specifica-
. dons on Gudelace and Gudebrod's com-

plete line of braided lacing tapes and 
dial cords—Temp-Lace, Stur-D-Lace, 
and Gude-Glass. 

Visit GUDEBROD Booth No 228 

At the WESCON Show 

GUDEBROD 
BROS. SILK CO., INC. 

Electronic Division 
225 West 34th Street, New York 1, N.Y. 

Executive Offices 
12 South 12th Street, Philadelphia 7, Pa. 

drum engage a wafer switch which, 
in turn, trips an external halting 
relay. Code signals include a 5-wire, 
10-position code and a four-digit 
excess-3 binary code. Other codes 
are possible by using different 
wafer switches. 

Operating power is approxi-
mately 4 watts max., which is re-
quired to drive the motor; the unit 
does not require standby power. 
Operation is by either d-c pulses or 
a-c. Other major specifications are: 
display—up to 11 characters; 
operating speed—proportional to 
input frequency; expected life-
20,000,000 indications min.; display 
aperture dimensions—g in. high by 
Pt in. or 1 in. high by in. depend-
ing on model. 
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Ferrite Circulator 

20 KW PEAK FOR K„-BAND 

A COMPACT K.-band ferrite tee cir-
culator that will handle 20 Kw 
peaks and average power of 20 
watts has been introduced by the 
Airtron Division of Litton Indus-
tries, 200 East Hanover Ave., Mor-
ris Plains, N. J. 

Size of the circulator is 1 À inch 
cube. Ferrites used in the device 
were developed by Airtron's ferrite 
materials laboratory, and are biased 
by Alnico V magnets. Isolation be-
tween channels is 20 db minimum, 
with maximum insertion loss of 0.5 
db. Design frequency is 34.5 to 35.1 
Gc, providing a 0.6 Gc bandwidth. 
Maximum vswr is 1.20. 
The circulator is designed for use 

with RG 96/U waveguide, with in-
ternal dimensions of 0.28 by 0.14 
inches, and mates with a modified 
UG 600/U flange. 
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Analog to Digital 
MULTI-MC CONVERTER 

A NEW FAMILY of high speed sub-
miniature translators with 5 to 30 

LINT-
FR E E 
ACID RESISTANT • STATIC FREE 

specify 

ANGELICA 
UNIFORMS 
Wherever utmost cleanliness is a 
must, Angelica is the scientific 
choice! Engineered "down to the 
last thread" for full protection of 
delicate assemblies. Smooth mono-
filament fabrics create no lint — 
Angelica's superb tailoring allows 
none to gather. Acid-resistant and 
static free fabrics in styles for every 
job—comfortable, easy to launder, 
long wearing. 
Whether you rent or buy, your An-
gelica representative will help you, 
as he has others—to choose the right 
garments for your needs. 

-74feete 
r UNIFORMS 

1427 OLIVE ST., ST. LOUIS 3, MO. 

107 W. 48th ST., NEW YORK 36, N. Y. 

177 N. MICHIGAN AVE., CHICAGO 1, ILL. 
1900 W. PICO BLVD., LOS ANGELES 6, CALIF. 
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BENDIX RUGGEDIZED REFLEX KLYSTRONS 
WITH THERMAL TUNING  

The 6116/TE-39 Klystron tube com-

bines ruggedized construction and 

thermal tuning. The combination pro-
vides a desirable tube for use in air-

borne radar and similar applications. 

Ruggedization makes possible a fre-

quency jitter of less than + 1.3 MC 

. . . at vibration levels up to 10 G at 

50 cps. Thermal tuning provides a 

twofold advantage. It permits tuning 

the tube over its entire operating fre-

quency remotely without mechani-

cal means—and the tube can be 

repeatedly cycled throughout its 

tuning range without damage or 

deterioration. 

These Reflex Klystrons are but one 

example of how Bendix Red Bank 

technology can help you meet spe-

cialized tube needs. For information 

on these tubes. .. and on backward-

wave oscillators and traveling-wave 

tubes . . . write RED BANK DIVISION, 

THE BENDIX CORPORATION, EATON-

TOWN, NEW JERSEY. 

The 611611E-39 ruggedixed Reflex 
Klystron thermally tunes a band of 8500 
to 9660 MC by means of a diode within 
the vacuum envelope. Tuning speed over 
the required frequency ronge is 0.7 
seconds min. to 3.0 seconds max. 

The 6940/TE-58 is identical to 
the 6116, but has special character-
istics limiting spectrum width and 
spectrum continuity under adverse 
load conditions. 

The 6845/TE-59 is similar in elec-
trical and mechanical characteristics 
to the 6116 but may be operated 
under pulsed conditions with mini-
mum frequency modulation. 

SPECIAL-PURPOSE TUBES DEPARTMENT 

'52,71efif Division 
EATONTOWN, NEW JERSEY 

VISIT OUR DISPLAY 
L AT WESCON SHOW— 

BOOTHS 1066-67. 

len 
CORPORATION 

West Coast Soles & Service: 117 E. Providencia Ave., Burbank, Calif. 

Export Soles & Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 

Canadian Distributor: Computing Devices of Canada, Ltd., P. 0. Box 508, Ottawa 4, Ontario 

million voltage data conversions per 

second has been announced by Eps-

co, Inc., 275 Mass. Ave., Cambridge, 

Mass. 

Although basically similar in 

function to Epsco's Datrac analog 

to digital converter, the family of 

high speed units incorporates new 

circuits and logical approach. A 7-

bit megacycle converter, exclusive 

of power supply, has a volume of 

7 cubic inches. 

The units operate on a completely 

asynchronous principle and continu-

ously digitize varying input, pro-

viding a parallel coded output. The 

converter is not an incremental de-

vice but makes totally independent 

full scale to full scale measure-

ments in millimicroseconds. 

The analog to digital converter 

has applications in video and space 

communication, experimental neu ro-

physiological study, radar data 

analysis, high speed transient pulse 

analysis, and submarine warfare 

signal detection. Custom orders are 

presently scheduled for early de-

livery. 
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Pulse Generator 
HIGH REPETITION RATE 

RUTHERFORD ELECTRONICS co., 8944 

Lindglade St., Culver City, Calif. 

Model B-7B high repetition rate, 

low cost pulse generator is rack 

mountable and compact. Amplitude 

is 50 y delivered into a 50 ohm load; 

delay with respect to sync out, 0-

10,000 µsec; width, 0.5 lsec —10,000 

itsec; repetition rate, 20 cps to 2 

Mc. 
CIRCLE 385 ON READER SERVICE CARD 

Tachometer 
STROBOSCOPIC 

GENERAL RADIO CO., West Concord, 
Mass. Type 1531-A Strobotac is a 

small, portable instrument designed 

for the measurement and study of 

machine speeds of up to 250,000 

rpm. It features a specially-built 

StrolSotron lamp, housed in a swivel-
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ESC'S NEW 
SUBMINIATURE 

LUMPED CONSTANT 
DELAY LINE* 

Model 16-92 is the latest example of creative versatility from ESC, America's 

largest producer of custom-built and stock delay lines. The specifications: 1/10 

usec. delay, 1,600 ohm impedance, 1/4" x 1/4" x 1/2 " dimensions. Only ESC pro-

duces so many different delay lines, for so many varied applications. From the 

largest to the smallest, ESC has the best, most economical answer to your 

particular delay line problem. Write today for complete technical data. 

*shown actual size 

See You at the Weeeon Show — Rooth 906 

exceptional employment opportunities for engineers experienced 
in computer components... excellent profit-sharing plan. 

- E LECTRON ICS CORP. 534 Bergen Boulevard, Palisades Park, New Jersey 
Distributed constant delay lines • Lumped constant delay lines • Variable delay networks • Continuously variable delay lines • Step variable delay 
lines • Shift registers • Video transformers • Filters of all types • Pulse-forming networks • Miniature plug-in encapsulated circuit assemblies 
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The big difference in 

MIL-C-13777B 

Neoprene Jacketed Cables! 

Missilemen, .especially, know the advantages of neo-
prene jacketed cables low temperaturellexibility, 

abrasion resistance, and resiliency. And missilemen 

who are also cablemen know it pays at the count 

down to count on Brand-Rex Cablemanship! And you 
should too. For there's more to the absolute reliability 

of Brand-Rex cables than just rigid inch-for-inch 

adherence to-specifications! 

Brand-Rex Cablemanship involves technology and skill, 
of course. But there's much more. Add broad cable 

engineering services through a tightly-knit organiza-

tion of progressive cablemen backed by the vast 
resources of the American Enka Corporation. Then 

consider the production capability of three modern 

quality-controlled plants strategically located from 

coast to coast. When you include instantly available 

technical field service . . . then, you have Brand-Rex 
Cablemanship! Then you know why Brand-Rex neo-

prene jacketed cables have an envied record for 

absolute reliability. 

Whatever your requirements for wire or cable, no matter 
how rigid your specifications for conductors, lay-up 

patterns, insulation, shielding or armoring, count on 

the Cablemanship of Brand-Rex. Information and 

samples available upon request. 

Left: Resiliency and low-temp flexibility make Brand-
Rex MIL-C-13777B neoprene jacketed cable ideal for 
missile ground control. Center: Polyethylene insulated 
primaries, neoprene jacketed, positioned in the cable 
exactly as per spec. Right: Brand-Rex quality control 
procedures cover every step of manufacture. 

WILLIAM BRAND-REX DIVISION 
-13:'-American ENKA Corporation 

DEPT. NC; 39 ROAD, CONCORD, MASSACHUSETTS 

Vinyl, Teflon, Polyethelene, Nylon and Silicone Rubber Wires and Cables 
Electrical Tubing and Sleeving— UHF Cast Plastics— Plastic Extrusions 

See us at the 

Wescon Show 
Booth 223 
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Unique internal construction 
Patent Reg. in U.S.A., U.K., and Japan 

J. MICRO MOTOR 
DC Servo Motors 

with high efficiency, 
high reliability 

CL-1, smallest DC motor ever 
offered in production quantities. 
SHOWN ACTUAL SIZE. 

These miniature precision built 
DC motors offer performance 
comparable to AC motors. Unique 
mini-loss bearing suspension and 
rotating commutation systems 
and small armature reaction give 
long life and high efficiency. 

Summary of features : Wide am-
bient operating range ( —50 to 
+100 C), high shock resistance 
(180G), low time constant (0.016 
— 0.018), 100% speed and torque 
linearity. 

Typical Characteristics Type CH 

Voltage  6 v 
Brake speed  4100 rpm 
Current 

no load  18 mA 

rated load — 70 mA 
Torque  5 g.cm. 
Time Constant  0.016 sec. 
Wt.  25 g. 

Eff.  49% 
Warrant more than 2,000 hrs. 

Complete range of DC micromotors, 
micromotor-generators, and reduction 

gears available. 

•----WESCON Booth No. 2409--

JAPAN MICROMOTOR CO., LTD. 
851, 4-chome, Shimomeguro 

Meguro-ku, Tokyo, Japan 

Sole Export Distributor: 

C. ITOH & CO., LTD. 
4, 2.chome, Honcho Nihonbashi Chuo-ku, Tokyo 

Branch: C. Rah & Co. (America) Inc. 
New York, Los Angels, San Francisco 

hinged parabolic reflector, which 
emits brilliant, White-light flashes 
over a range of 110 to 25,000 per 
minute—up to 7 million peak 
candlepower for single flashes and 
1-6 gsec in duration. The intense 
light and extremely short duration 
permits optical "stopping" of very 
fast action even in brightly-lighted 
areas. The accuracy of speed meas-
urement is ±1 percent of the dial 
reading after calibration check 
against line frequency. Unit is 
priced at $260. 

CIRCLE 391 ON READER SERVICE CARD 

Voltmeter 
HIGHLY VERSATILE 

HEWLETT-PACKARD co., 1501 Page 
Mill Road, Palo Alto, Calif. Model 
411A vtvm has a voltage range of 
1 mv to 10 v. It measures small volt-
ages to 1,000 Mc with the con-
venience and accuracy associated 
with audio-frequency voltage meas-
urement. Unit includes a linear 
scale for maximum resolution and 
high accuracy. Instrument has 
seven ranges, 1 mv to 10 NI, and 
the meter includes a db scale for 
readings from — 42 to ± 33 db. 
Accuracy is ± 3 percent, 1 Mc to 
50 Mc, and ± 6 percent from 50 
Mc to 150 Mc. Five probe tips pro-
vide maximum usefulness for the 
voltmeter. 

CIRCLE 392 ON READER SERVICE CARD 

Spectrum Equalizer 
AUTOMATIC UNIT 

MB ELECTRONICS, 781 Whalley Ave., 
New Haven 8, Conn. The AE 80/25 
automatic spectrum equalizer for 
random motion vibration test sys-
tems uses the multi-band compen-
sation principle. In this approach 

• 

BRAND-REX 

CABLEMANSHIP 

the big difference 
in Teflon,' Insulated 
Wire and Cable! 

From the smallest single tJ/L 
approved hook-up wire to the most 
complex Teflon primary insulated 
and jacketed multiconductor 
cable, Brand-Rex Cablemanship 
makes the big difference. 

Brand-Rex Cablemanship is a 
combination of technology, skill, 
progressive cable design engineer-
ing, the production capability of 
three modern plants and techni-
cal field service ... all delivered 
through a tightly-knit organiza-
tion backed by the vast resources 
of the American Enka Corporation. 

Regardless of how varied your 
requirements may be for conduc-
tors, lay-up patterns, shields, 
armors or jackets, your specifica-
tions will be met when you place 
your confidence in Brand-Rex! 

Write for complete information . 
and samples today. 
'Registered Trademark of DuPont 

WILLIAM BRAND - REX 

DIVISION 

American ENKA Corporation 

SUDBURY ROAD, CONCORD, MASS. 
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DELTEX 
RELIABILITY by DESIGN 

The design and production of precision electronic equipment 
has been the specialty of the laboratory of Delta Exploration 
Company, Inc. since 1948. Now under the name of DELTEX, 
this same quality workmanship and production control is avail-
able for production items listed below as well as your special 
design problems. 

OPERATIONAL AMPLIFIERS 

Metal enclosure insures physical rigidity 
and electromagnetic isolation. These 
modules are physically and electrically 
interchangeable with equivalent am-
plifiers presently in use. 

TRANSISTORIZED POWER SUPPLIES 

Unregulated, transistor regulated, or mag 
amp regulation. Standard models for 12 
volt input, 150 to 400 volt output at 70 to 
200 ma. Other input and output on request. 

MINIATURE HI-VOLTAGE SUPPLY 

Fully transistorized for use with photo mul-
tiplier tubes, ionization chambers and GM 
tubes. Smaller than a pair of standard 
flashlight batteries. Input of 3 to 5 volts 
delivers 1500 to 2500 volts out. 

DELTEX LABORATORIES 
P. 0. Drawer 2666 

LOW FREQUENCY FILTERS 
These filters use Chebyshev design for 
high cut-off rate in a small package. 
Both high cut and low cut with attenuation 
rates to 120 db per octave. Ten cut-off 
frequencies from 125 cycles per second 
down to 18 cycles per second. 

LOW FREQUENCY 
DELAY LINES 

Delay from 0.5 milliseconds to 
excess of 150 millisecond with 
0.1% harmonic distortion at 
frequencies from 10 to 250 
cycles per second. Various 
forms available including 
automatic programed delay 
functions, and miniature 
models. 

JACKSON, MISSISSIPPI 
Fleetwood 5.9636 

A DIVISION OF DELTA EXPLORATION CO., INC. 

the spectrum is divided into 25 cps 
increments. By using solid state 
magnetostrictive filters with cor-
rect phase properties plus servo 
regulators on each of 80 channels 
in the 15 to 2,000 cps spectrum, vi-
bration shaker systems can be auto-
matically equalized in seconds. 
Time and labor costs for system 
equalization are drastically reduced, 
the company says. Design features 
in the equalizer include low distor-
tion, rapid correction consistent 
with filter bandwidth, high ac-
curacy and minimum ripple at filter 
crossover. 

CIRCLE 393 ON READER SERVICE CARD 

Pulse Counter 
FOR PARALLEL ENTRY 

PRESIN co., 2014 Broadway, Santa 
Monica, Calif. EZ 10/0 is a single 
wheel electromagnetic counter de-
signed for parallel entry. These 
elements, only in. wide, V, in. 
high and 3S; in. deep, may be stacked 
on common studs to the number of 
decades desired. The number wheels 
with digits 0-9, in. high, are 
positioned individually by pulse at 
stepping rates to 10 per sec. Pro-
vision is made for automatic reset 
to zero. Standard 24 y d-e; other 
coils from 6-60 v. Also models with 
raised figure wheels for printing. 
Price $9.80 (quantity discounts to 
40 percent). Availability: Stock. 
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Coax Frequency Meter 
THREE-BAND RANGE 

FXR, INC., 25-26 50th St., Woodside 
77, N. Y., has a direct reading 
coaxial frequency meter, model 
N414A, with a range from 3,950 to 
11,000 Mc. This coverage of over 
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THOR 

MACE 

TITAN 

HAWK 

ATLAS 

SNARK 

NIKE B 

BOMARC 

NIKE ZEUS 

SPARROW I 

SPARROW II 

SPARROW III 

NIKE HERCULES 

SIDEWINDER 

REGULUS II 

VANGUARD 

REDSTONE 

JUPITER C 

PERSHING 

BULL PUP 

MERCURY 

TERRIER 

POLARIS 

TARTAR 

CORVUS 

FALCON 

" (")'s Unique "White Rooms" 
Improve Miniature Boll geonr»gliobiety./ 
In these rooms infinitesimal air-borne contaminants 
are scientifically whisked from the air . . . away 
from super-precision miniature ball bearing parts. 
New Departure's White Rooms date back nearly 
twenty years. And today, they're a major factor in 
N/D's growing recognition as a leader in M/I ball 
bearing reliability. 

At N/D, miniature ball bearings are completely 
assembled in properly humidified, temperature con-
trolled atmospheres. Advanced air filter systems 
completely change the air in these spotless rooms 
every few minutes. In addition, pressurized access 

air locks and individual counter-top pressurized 
chambers are used by N/D's skilled technicians 
during final assembly and statistical inspections. 

These methods and equipment are only a few of the 
reasons why more and more major missile con-
tractors, today, rely on New Departure Miniature 
and Instrument ball bearings. 

If you are working on a new miniature ball bearing 
application where reliability is critical, include an 
N/D Sales Engineer in your design discussions. Call 
or write Department L.S., New Departure Division, 
General Motors Corporation, Bristol, Connecticut. 

1\1 INA/Ur C=0 1M/ All=2.1"T Lim» 1=:;e1, 
M INIATURE E. 1 TRUNIENT BAI-11— BEARINGS 

proveo' reliability you con build around 
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NEW BOESCH 
MINITOR 

. . . machine - winds 
1/32" toroids 

The coil shown above is a 1/32" residual I.D. toroid being wound by 
machine on Boesch's new Model MW400 MINITOR. It's the smallest 

machine-wound coil ever made (only half as large as the smallest 
previously available), and it can only be wound on MINITOR! 

This achievement reflects a completely new, unique method of coil 
winding perfected by Boesch. The wire is loaded inside a hollow, 
round cross-section shuttle, and the winding is spun out. A single 
loading of this unique shuttle is usually enough to wind several coils. 

MINITOR handles wire sizes from #36 to #50 AWG, and winds up 

to 500 turns per minute. Maximum finished coil size is %". 

Shuttles for MINITOR are loaded by a Boesch PW-100 Loader. This 

machine can service as many as 20 winding machines, and it can 
load needles for hand winding as well. 

If you now own a Boesch SM series machine, you can convert it to 
MINITOR operation economically by buying a 400-200 Head, a 
400-300 Core Rotating Assembly, and the PW-100 Loader. 

SEE 

A 
DEMONSTRATION 

WESCON 

SHOW 
BOOTH 
231 

WRITE TO US TODAY for complete specifica-
tions, delivery schedules and prices on MINITOR. 

L3OESC 

BOESCH MANUFACTURING 

COMPANY, INCORPORATED 

DANBURY, CONNECTICUT 

three waveguide bands extends its 

usefulness for either coaxial line or 

waveguide setups. Absolute ac-

curacy is 0.10 percent. Unit is a 

reaction type instrument, absorbing 

power only at the resonant fre-

quency of a half wavelength reso-

nant cavity. The mirror-finished 

cavity surface is silver plated and 

rhodium flashed. The tuning 

plunger is a noncontacting choke 

type with a high resonant Q. Back-

lash has been eliminated in the in-

strument's drive mechanism and 

smooth operation is further assured 

by supporting the spring-loaded 

drive on a precision ball bearing. 
CIRCLE 395 ON READER SERVICE CARD 

Tantalum Capacitors 
TEN CASE SIZES 

INTERNATIONAL ELECTRONIC INDUS-

TRIES, INC., Nashville, Tenn. Manu-

factured in accordance with MIL-

C-3965, these tantalum capacitors 

are available in either polar or non-

polar type plain or etched foil. They 

are built to operate over a tempera-

ture range from —44 C to +85 C 

without voltage derating, are avail-

able in a voltage range from 3 

wvdc to 150 wvdc and carry a d-e 

surge rating of 116 percent of rated 

working voltage. Recommended for 

use in both military and industrial 

electronic equipment, they are 

offered in 10 case sizes. 
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Miniaturized Pot 
WIRE WOUND 

BORG EQUIPMENT DIVISION, Amphe-

nol-Borg Electronics Corp., 120 S. 

Main St., Janesville, Wisc. The 
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Here's a Memory Switch 
You Won't Forget... 

A FULL LINE OF CLARE STEPPING SWITCHES 

WITH MANY IMPROVED FEATURES 

TYPE 210 

Has 10 points, with as 
many as 120 contacts 
in twelve 10-point levels 
or four 30-point levels. 

TYPE 211 

Offers up to 132 contact 
points on twelve 
11-point levels or four 
33-point levels. 

TYPE 20 

Up to 480 contact 
points in twelve 
40-point levels or 
320 in sixteen 
20-point levels. 

TYPE 26 

Up to 624 contact 
points in twelve 
52-point levels or 416 
in sixteen 26-point 
levels. 

DIRECT DRIVE 

Up to three 10-point 
levels, plus an off 
position. 

CLARE 

Most complete Stepping Switch 
Catalog ever offered! 

Complete data on construction fea-
tures, circuitry, performance charac-
teristics and application advantages 
of the entire CLARE line. 

SEND FOR CATALOG 202 TODAY 

"For Bulletin, CPC-7" please circle number 162. 

For catalog 202 please circle ,,, mbe.• /73. 

CAM-OPERATED 

type 200 offers a program 
control unit in re-

duced space and with simpler wiring. 
Actuating cams can be cut with a se-
quence of notches and lobes programmed 
to meet the contact switching desired. 
In addition, the Type 200 acts as a 
memory switch of unusual dependabil-
ity and long life. 

Operating life is measured in millions 
of steps. Over 30,000,000 operations 
have been logged with two cams and a 
36-tooth ratchet; 10,000,000 with eight 
cams. Models are available with from 
1 to 8 cams. Operating speed is 60 sps, 
self-interrupted, 30 sps, remote-
impulsed. 
The Type 200, as are all CLARE step-

ping switches, is available with a wide 
variety of hermetically sealed enclosures 
or dust covers to insure precise opera-
tion under all conditions. 

Production quantities available in late 
fall. Send for Bulletin CPC-7 

C. P. Clare & Co., 3101 Pratt "Blvd., Chicago 
45, Illinois. In Canada: C. P. Clare Canada 
Ltd., P. 0. Box 134, Downsview, Ontario. 
Cable Address: CLARELAY 

Relays and Related Control Components 



Measurel 

1 0 0 v 
at frequencies 10 cps to 2 mc 

Ballantine's Model 310-A is particularly valuable where precise volt-
age measurements must be made over a wide range of frequencies 
and voltages. As a null detector the signal input may be as low as 
10 microvolts. The 10 cps to 2 mc calibrated amplifier feature adds 
usefulness in other applications. 

The 310-A is in its 11th year of successful production. A continu-
ing product improvement program has resulted in this "A" version. 

Input Impedance 

2 megohms shunted by 10 
pf except 19 pf on two 
most sensitive ranges. 

Null Detector 

5 cps to 4 mc, 

Broad Band Amplifier 

Max. voltage gain 60 db; 
max. output voltage is 1 
volt; output impedance 500 
ohms. Flat within 1 db. 

Accuracy 

3% from 15 cps to 1 mc, 
and 5% below 15 cps and 
above 1 mc, AT ANY 
POINT ON METER 
SCALE. 

Scale 

Usual Ballantine log volt-
age and linear db. 

Accessories 

See Ballantine catalog for 
shunts, amplifiers, invert-
ers to extend usefulness. 

Power Supply 

115 or 230 y, 50-420 cps, 
35 watts. 

Special Versions 

19 inch relay rack is Model 
310A-S2. Ask about other 
versions. 

Write for brochure 

giving many more details 

EESALLANTINE 
SENSITIVE 
ELECTRONIC 
VOLTMETER 

Model 310-A 

—SInee 1932 _ 
trà BALLANTINE LABORATORIES INC. 

Boonton, New Jersey 
CHECK WITH BALLANTINE FIRST Fort LABORATORY AC VACUUM TUBE VOLTMETERS, REGARDLESS OF YOUR REQUIREMENTS FOR 
AMPLITUDE, FREQUENCY, OR WAVEFORM. WE HAVE A LARGE LINE, WITH ADDITIONS EACH YEAR. ALSO AC DC AND DC/AC 
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRECT-READING CAPACITANCE METER, OTHER ACCESSORIES. 

2100 series 7, in. diameter wire-
wound Micropots are available in 
10-turn and 3-turn models. Assem-
blies of this series are capable of 
withstanding more than 1,000,000 
revolutions without exceeding total 
resistance or linearity tolerances. 
Total resistances to 100,000 ohms 
are offered. Two types of mount-
ings, servo and bushing, are avail-
able. Starting torque for servo-
mount models is less than 0.4 oz/in.; 
and less than 0.5 oz/in. for bushing-
mount models. The 2100 series is 
gangable. Two types of linearity, 
independent or zero-based, are of-
fered. All units are able to with-
stand 1,000 NI rms applied between 
the shaft and all terminals witho-it 
damage, arc or breakdown. 
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T-W Tubes 
LOW NOISE FACTOR 

HUGGINS LABORATORIES, 999 E. 
Argues Ave., Sunnyvale, Calif. The 
HA-70 twt operates with an ex-
tremely low noise factor in the 1 to 
5 mw power range. It is focused in 
a 750 gauss solenoid. It has a noise 
figure of 7 db maximum, 25 db gain 
minimum, 1 mw saturation power 
output minimum, frequency range 
of 2,300 to 3,400 Mc. Minimum of 
70 db back attenuation. The tube is 
22.4 in. long and 1 in. in diameter. 
Warranted for 1,000 hr, the HA-70 
has lasted in actual performance in 
many cases three to four times this 
period. 
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Elapsed Time Indicator 
MINIATURE UNIT 

BOWMAR INSTRUMENT CORP., 8000 
Bluffton Rd., Ft. Wayne, Ind. A 
decimal type counter with large 
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Advanced Tension-Truss Exceptional Surface 
Antenna Design Contour Fidelity 

Simplified Transport 
and Assembly 

TIETRAII...The first truly advanced large parabola design— 

engineered for operational accuracy in any environmental condition! 
TETRAC design and construction is a technological breakthrough 
for larger, highly accurate radar reflectors. • TEN-um TRuss 
ANTENNA CONCEPT means efficient utilization of materials, com-
bining sandwich construction face panels with pre-stressed space 
frame. TETRAC has stiffness-to-weight characteristics and multi-
application capabilities which are far superior to conventional 
antenna designs. • TETRAC is highly modular, resulting in low 
manufacturing costs and simplified transportation and assembly. 
ANTENNABILITY—in a word, describes TETRAC's Produce-
ability—Erect-ability—St-ability— Reflect-ability —Reli-ability 

NI 
o 

For complete Technical Data, write to: 

NARMCO MANUFACTURING 

DIVISION OF NARMCO INDUSTRIES, INC. 

SUBSIDIARY OF TELECOMPUTING CORPORATION 

5159 Baltimore Drive, La Afesa,California • Phone: Wens 9-0171 

TETRAC IS A DEVELOPMENT OF NARMCO MANUFACTURING AND THE MONROVIA AVIATION SUBSIDIARY OF TELECOMPUTING CORPORATION • OTHER MEMBERS OF THE 

TELECOMPUTING FAMILY ARE: WHITTAKER CONTROLS • WHITTAKER GYRO • NARMCO R&D • TELECOMPUTING SERVICES, INC. • NARMCO MATERIALS • COOK BATTERIES 

ELECTRONIC SYSTEMS • DATA INSTRUMENTS • ELECTRONIC COMPONENTS • PHOENIX ENGINEERING • VALUE ENGINEERED PRODUCTS • CONOLON SPORTING GOODS 

See us at Wescon Booth 447-448 
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HYBRID - ISOLATION TRANSFORMER 
Has Universal Application in Signal Circuits 
APPLICATION: Used to isolate an un-

wanted signal in certain parts of a 

circuit yet allows the same signal to 

be used in other parts of the circuit. 

HI-0394 may be used inverted. 

TEST CIRCUITS FOR LONGITUDINAL BALANCE 
y 

R1 

D 4 
,_____H K__ U, 

Longitutinal Voltage 

RI =R2±- 0.1% 

Longitudinal &dance =20 LOG 7!db & 20 LOGE 

2 

RI +R2=600± 0.5% OHMS 

Specifications—Model HI-0394 
Designed in Accordance with EIA Standard 
R5-174 and/or Mil-T-27A Class R Grade 4 
Frequency Response: 

200 cps ± 0.5 db 
1000 cps ± 0.0 db 
4000 cps -± 0.5 db 

Power: + 15 dbm max 
Impedance: 600/600:600 
DC Resistance: 

Total Primary 60 ohms max 
Total Secondary 60 ohms max 

Maximum Rated Current: 
Total Primary 60 ma DC 
Total Secondary 60 ma DC 

Ambient Temperature: -10°C to + 65°C 
Duty Cycle: Continuous 
Total Harmonic Distortion: 

< 0.2% lj) + 15 dbm Input 
Frequency Response, Distortion, Input & Output 

Impedances, and Trans-Hybrid loss Require-
ments Are Met with up to 60 ma DC 

Electro -static Shielding — Internally Grounded 
To Cose 

Size: 21/4 x 21/4  X 3% Including Terminals 
Trans-Hybrid Loss: Total Primary 

Nominal Input @ 60 ma DC 
200 cps > 25 db 
300 cPs > 32 db 
800 CPS > 40 db 
1000 cps > 45 db 
2000 CPS > 43 db 
2800 cps > 43 db 
3600 cps > 37 db 
4000 cps > 20 db 

Longitudinal Balance: 
40 db 200-2000 cps 
35 db 2000-4000 cps 

> 25 db 
> 30 db 
> 30 db 
> 30 db 
> 30 db 
> 30 db 
> 24 db 
> 20 db 

Visit Our WESCON Booths 2423 and 2424 

101-
ermetic Seal 

MAGNETIC IRON-CORE COMPONENTS 
ENVIRONMENTAL TESTING 
POWER SUPPLIES—SERVO AMPLIFIERS 

DRESSIER 

INC. 

ELECTRONIC 
OIL • OAS 
CHEMICAL 
INDUSTRIAL 

TEXAS COMPONENTS DIVISION 
555 N. Fifth St. P. 0. Box 978 

Garland, Texas 
Dallas phone BRoadway 6-5141 

PACIFIC COMPONENTS DIVISION 
18151 Napa St. P. 0. Box 161 

Northridge, California 
Phone Dickens 5-2250 

characters for easy readout at dis-
tances up to 6 ft, model 144o indi-
cator simplifies the inherent read-
ing problems in some miniature 
devices by presenting only four 
digits at a time, instead of many. 
It displays four white 0.109-in, nu-
merals on a dull black counter drum. 
The counter provides readings from 
0000 to 9999 hours with return to 
0000. Completely self-contained, in-
cluding the motor, the hermetically 
sealed unit is 0.670 in. in diameter, 
1,680 in. long excluding terminals, 
and weighs 1.8 oz. Nominal input 
requirement is 115 y at 400 cps, sin-
gle phase. Current is approximately 
10 ma. Various mountings and 
flange arrangements can be sup-
plied, according to user require-
ments. 

CIRCLE 399 ON READER SERVICE CARD 

• 

Digital Voltmeter 
ALL-ELECTRONIC 

NON-LINEAR SYSTEMS, INC., Del Mar. 
Calif. The V44 all-electronic digital 
voltmeter is designed for meagurin:r 
and data logging applications that 
demand maximum speed with stabil-
ity and reliability matching that of 
electromechanical instruments. It 
makes 200 readings per see in 
ranges of ±9.999/99.99/999.9 y d-c. 
Accuracy is digit and its input 
impedance is 10 megohms. Unit 
has no pots at all in its decade cir-
cuits. All basic circuitry is mounted 
on plug-in modules for maximum 
ease and speed of servicing. Price 
is $6,150. 
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Ratio Bridge 
SELF-NULLING 

GERTSCII PRODUCTS, INC., 3211 S. La 
Cienega Blvd., Los Angeles 16, 
Calif. Model CRB-3 complex ratio 
bridge is self-nulling and gives a 
digital reading of both quadrature 
and in-phase ratios simultaneously. 
Both components are nulled auto-
matically. Average time for a read-
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TELEMETRY PREAMPLIFIER 

for Reliable 

LOW NOISE 

RECEPTION 

The LEL TP-5 Telemetry Preamplifier is 
designed to be installed at a telemetry re-
ceiving antenna. The unit is weatherproofed 
for outdoor use. Ceramic tubes are used to 
provide a low noise figure and stable per-
formance without forced air cooling. 

Specifications: 

Gain  23db 

Bandpass  215-260mc 

Noise Figure 3  5db Typical 

Weight  6 lbs. 

Size  7-7/8" x 8" x 4-3/4" 

AFEL  
Send for comprehensive Microwave, 

IF, RF Amplifier Catalog. 

75 AKRON ST., COPIAGUE, N. Y. 
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HUE 
ezi • 

• i• $ .1+ 

14: 

feA*l* 
automatic switching 
circuit selection 
and timing-control 

The 

Genalex 

Miniature 

High-Speed 

Stepping Switch 

FEATURING: 80 steps per sec-
ond on impulse drive 30 contacts per 

bank 12 banks maximum 17 oz. light-

weight 7 levels sequence switching. 

Over 5,000,000 Steps Without Replacements 

Write today for complete data — Also, data available on 
Genalex one-way and two-way stepping switches. 

/41011"lwRIEL 0 Cr) ...e..,..7-$. NI 

11 UNIVERSITY ROAD, CAMBRIDGE 38, MASS. 
U. S AGENTS FOR THE GENERAL ELECTRIC COMPANY, LTD. OF ENGLAND 
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Now! 
The Oki Klystron 50V10 

Makes Possible Greater Stability 
and Output Than Ever Before 

The 50V10 is a reflex Klystron for 6mm band and is tunable over 
a range of from 6mm to 7mm. The nominal output is 40mW at 
48,000 MC. Ample, stable output power of approximately 100mW 
can be obtained with this Klystron which is vastly superior to that 
of conventional types used hitherto in this band. Besides, we are 
manufacturing various types of Millimeter Wave Tubes as listed 
below. Tentative data 

Item No. Model 
No 

Frequency 
Range 

1 Power 
; Output 
I 

40mW 

Operating 
Voltage 

Operating 
Current 

-Klystron-
1 35V10 33-37KMC 2.000V 12mA 
2 35V11 33-37 ,i 100 2.000 25 
3 50V10 43-51 40 2,300 25 
4 ..I,70V10 65-75 14 3,500 30 

— 

-Magnetron• 
1 24M10 24.000MC 60KW 13KV 15A 
2 33M10 32,600 40 13 18 
3 35M10 34,860 40 13 18 
4 50M10 50,000 20 12 16 

For further information write us, using Circle Reader Service Card. 

ELECTRIC INDUSTRY 
CO.,LTD. TOKYO JAPAN 
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Safe. Easy to operate. 

Rate of voltage application conforms 

to ASTM standards. Portable 

models. Floor mounted models. 

HIGH 
These Sorensen a-c and 
a-c/d-c testers completely 
cover the voltage range 
from 0-150,000 vac 
and 0-300,000 vdc with 
current capacities as high 
as 4000 milliamperes a-c 
(plus 5 milliamperes d-c for 
the a-c/d-c units). 

All components are conservatively rated 
to insure maximum life and top performance. 
Maximum rated current can be drawn 
continuously over the entire output range 
and overloads may be supplied for a short time 
to "burn" faults. Easily reversible d-c 
polarity of a-c/d-c testers. 

New Catalog. Just off the press, 
Sorensen's new 32-page catalog gives 
technical data on the complete line 
of Sorensen a-c and a-c/d-c testers 
as well as on Sorensen h-v d-c supplies, 
h-v electrostatic generators, 
low-voltage d-e power supplies, 
a-c line-voltage regulators, and frequency 
changers. Extensive power supply 
application data is also given. Write for 
your copy today. Sorensen & Company, 
Richards Ave., South Norwalk, Conn. 
0.4 

A SUBSIDIARY OF RAYTHEON COMPANY 

VIRTU 
A-C AND A-C/D-C TESTERS 

1111621101 

«ea> 

Miami nenne a e 

ft 0 

CONTROLLED 

POWER 

PRODUCTS 

... the widest line lets you make the wisest choice 

See us in Booths 509-510 at the Wescon Show 

out is 10 seconds to obtain null. Fre-
quency range: 50 to 3,000 cps; ac-
curacy: as good as 0.002 percent; 
resolution: 6 place. 
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Laboratory Recorder 
MAXIMUM FLEXIBILITY 

THE BRISTOL CO., Waterbury 20, 
Conn. New Dynamaster potenti-
ometer recorder is especially 
adapted to laboratory and test re-
quirements. Input signal selection 
switches and span adjustments pro-
vide maximum flexibility. A four-
position input selector switch 
provides for millivolt, volt, micro-
ampere, or milliampere input. A 
five-position span selector offers 
ranges 0-2, 0-5, 0-10, 0-25, and 0-50. 
A continuously adjustable span 
from 0-2 and 0-50 is also available. 
Adjustable zero and pushbutton 
standardization are standard. Auto-
matic standardization (for long-
duration test work) is optional. At-
tachments offered include: a dual-
speed chart-drive, or a multispeed 
chart-drive (six speeds) ; a time-
pen (for making reference points 
in test work) ; chart-footage indi-
cator (amount of unused chart) ; 
manual chart rewind ( for easy com-
parisons) ; manual or electric pen 
lifters; and retransmitting slide-
wi res. 
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Insulation Sleeving 
MANY TYPES 

SUF'LEX CORP., 33-30 57th St., Wood-
side, N. Y., announces a complete 
line of coated insulation tubing and 
sleeving in temperature ranges 
from 105 C to 230 C, in varnished 
cottons and rayons, varnished fiber 
glass, vinyl glass, silicon resin and 
silicon rubber fiber glass, silverflex 
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Guardian Electric 

G C'et1°Is 

Leac‘' 

Tetado 

NEW THUMB INDEX 

FOR FAST FINDING 

All these leading 
lines of 

From this ONE catalog 
burned Hite delieery from stock 

ct ory Prices 

Write for your personal copy 
of this catalog TODAY! 

RELAY SALES, INC. 

Struthers 

Telephone 
Tyr.. 

Midget 
Telephone 
Enclosed  
Plug In 

Gaverai 
'Purpose 

Antenna 

Ce.rr nioc 

Power 

ihi 

Automatic 
Electric 
Steppers 

Clare 
, Stepping 
Switches 

Stepping 
Switches 

Mercury 
Wetted 

NGS 

Advance 
Relays 

Potter 

GV 
Controls 

Struthers 
Dunn 

Ebert 
Mercury 

leach 
Relays 

Phillips 
Control 
Corp. 

American 
Monarch 

Guardian 
Electric 

Burman 
Electric 

Collins 
_a_Deez_ 

Electro 
Mechanical 
Specialties 
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USL-S-465 
VACUUM 
VARIABLE 
CAPACITOR 

JENNINGS VACUUM RELAYS 
AND CAPACITORS 

... when reliability counts 

Jennings Vacuum Relays and 
Variable Capacitors play an important 

role in the Air Force's "Project Sideband," 
aimed at constant radio contact 

on intercontinental missions. 

The high standards of reliability and performance 
required by the Air Force were more than met by 
Collins Radio Company's new 1 KW SSB system 
for "Project Sideband." The airborne end of the 
system, designated ARC-58, includes an automatic-
ally tuned antenna coupler. Jennings vacuum relay, 
RB3, and vacuum variable capacitor, USLS 465, are 
used in the coupler to match the 52 ohm impedance 
of the equipment with the antenna. 

Jennings vacuum components were chosen for 
their recognized ability to withstand high voltage in 
limited space applications. The Type RB3 vacuum 

transfer relay is designed to meet peak voltages of 
15 kv and rf currents to 15 amps yet it is only 31/2  
inches long. The relay also has an auxiliary set of 
low voltage contacts for control purposes designed to 
operate after and release before the high voltage set. 
The Type USLS 465 is only 5 inches long and will 
withstand 10 kv at its minimum capacity of 5 mmfd 
and 5 kv at its maximum capacity of 465 mmfd. Both 
units will withstand 10G vibration to 500 cycles, 30G 
shock, and 50 hours salt spray. 

Send for catalog literature on Jennings complete 

line of vacuum capacitors and relays. 

TYPE 553 
VACUUM 
TRANSFER 
RELAY 

JENNINGS RADIO MANUFACTURING CORPORATION Emil/n.59 
970 McLAUGHLIN AVE., P. O. BOX 1278 SAN JOSE 8, CALIF 

heat treated fiber glass, and featur-
ing Isolastube, a fiber glass based 
isocyanate coated material, desig-
nated Class F, guaranteed for con-
tinuous performance of 155 C. 
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Recorder/Reproducer 
MAGNETIC TAPE 

MINNESOTA MINING AND MFG. CO., 

2049 S. Barington Ave., Los An-
geles 25, Calif. The CM-100 is an 
all - transistorized instrumentation 
recorder/reproducer used in a broad 
range of telemetering applications. 
System features modular construc-
tion, dynamic braking, instanta-
neous selection of six speeds with 
no belt changes, and d-c top plate. 
It is insusceptible to power varia-
tions, and thus provides continuous 
maximum performance and relia-
bility. Overall speed bandwidth is 
50 cps to 120 Kc. The CM-100 is a 
multispeed video band recorder/ 
reproducer which combines the ca-
pabilities of both analog and pulse 
recording in a single rack. At 120 
ips, it achieves a frequency range 
of 400 cps to 1.0 Mc on each of the 
seven video tracks. 
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Crystal Oven 
COMPACT UNIT 

MONITOR PRODUCTS CO., 815 Fre-
mont, South Pasadena, Calif. New 
precision crystal oven, developed 
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WIDE RANGE MODELS 

D-C 
OUTPUT MODEL 

MB NU ER 

DIMENSIONS 
IN INCHES 

VOLTS AMPS H W D 

0-7 0.30 •T07-30 1534 19 16 
0-7 0-15 *T07-15 83 '4 19 15 
0-7 0.10 •007-10 7 19 15 
0-7 0-5 •107-5 5, '4 19 15 
0-7 0-3 '107.3 31/2  19 12' 2 

0.14 0-20 •1014-20 153,4 19 16 
0-14 0-10 '7014-10 83/4  19 15 
0-14 0-7.5 •TO14-7.5 7 19 15 
0-14 0-5 '1014-5 514 19 15 
0-14 0-3 *T014-3 31/2 19 121/2 

0-32 0-30 T032-30 1534 19 16 
0-32 0-15 TO32-15 83.'4 19 15 
0-32 0-10 0032-10 7 19 15 
0-32 0-5 0032-5 514 19 15 
0-32 0-3 TO32-3 31/2  19 12 1/2  

0-36 0-30 1036-30 1534 19 16 
0-36 0-15 1036-15 83/4 19 15 
0.36 0-10 T036-10 7 19 15 
0-36 0-5 T036-5 514 19 15 
0-36 0-3 1036-3 31/2  19 12' 2 

0-60 0-15 1060-15 1534 19 15 
0-60 0-7.5 T060-7.5 83.4 19 15 
0.60 0-5 0060-5 7 19 15 
0-60 0-2.5 1060-2.5 51,4 19 15 
0-60 0-1.5 1060-1.5 31/2 19 12 1 ,,. 

'MODELS MARKED WITH AN ASTERISK ARE PROGRAMMABLE, 

O NARROW RANGE MODELS 

5.7.5 0-30 T6-30 1534 19 16 
5-7.5 0-15 T6-15 83/4 19 15 
5-7.5 0-10 T6-10 7 19 15 
5-7.5 0-5 T6-5 514 19 15 
5-7.5 0-3 16.3 31/2  19 12 1/2  

7-11 0-15 T9-15 83/4  19 15 
7-11 0-10 19-10 7 19 15 
7-11 0-5 T9.5 514 19 15 

11-14 0-30 112-30 153,4 19 16 
11-14 0-15 T12-15 83,4 19 15 
11.14 0-10 T12.10 7 19 15 
11.14 0-5 T12-5 51/4 19 15 
11-14 0-3 012-3 31/2 19 12 1/2  

14-17 0-15 T16-15 83/4  19 15 
14-17 0-10 116.10 7 19 15 
14-17 0-5 T16-5 .51.1 19 15 

17-20 0-15 T19-15 834 19 15 
17.20 0-10 T19-10 7 19 15 
17-20 0-5 Ils-5 514 19 15 

20-23 0-15 T22-15 834 19 15 
20-23 0-10 T22-10 7 19 15 
20-23 0.5 T22.5 5,4 19 15 

22.5-27 0-30 125-30 153:4 19 16 
22.5.27 0-12 025-12 834 19 15 
22.5-27 0-10 125-10 7 19 15 
22.5-27 0.5 T25-5 514 19 15 
22.5-27 0-3 T25-3 31/2  19 121 .2 

25-31 0-30 T28-30 153 .4 19 16 
25-31 0-12 T28-12 834 19 15 
25.31 0-10 T28.10 7 19 15 
25-31 0-4.5 T28-4.5 514 19 15 
25-31 0-3 T28.3 31/2 19 121/2 
31-33.5 0-30 132-30 153.4 19 16 
31-33.5 0.12 T32-12 834 19 15 
31-33.5 0-10 T32.10 7 19 15 
31.33.5 0-5 T32-5 51/4 19 15 
31.33.5 0-3 T32-3 31/2  19 121/2  
33.5-36 0-30 T35-30 153,:i 19 16 
33.5-36 0-12 135.12 83/4 19 15 
33.5-36 0-10 T35-10 7 19 15 
33.5-36 0.5 T35-5 5P4 19 15 
33.5-36 0.3 T35-3 31/2  19 121/2  

ALL NARROW RANGE MODELS ARE PROGRAMMABLE, 

good reasons why 
you can standardize with 

MODEL. 7036-5M 

REGATRAN 
SEMICONDUCTOR 
POWER SUPPLIES 

SPECIFICATIONS 

*REGULATION: 0.03% or 0.01 V from no load to full load 
and 105 to 125 V line. (0.1% or 0.01 V for 3-amp models.) 

RIPPLE: Less than 1 millivolt rms. 

INPUT: 105 V to 125 V, 50 to 60 cps. 

CIRCUIT PROTECTION: Four-year field-tested elec-
tronic and electrical circuit protection. 

MOUNTING: Rack and table. 

*0.01% or 0.003 V regulation available on special order. 

REQUEST BULLETIN 721A. 

IVI IE 1J EIVIIIE -rs 
COMPANY 0 F RED BANK 

RED BANK • NEW JERSEY 

Reg. U.S. Pat, Off. Patents Issued and Pending, 

"'ON .e:''.")TH 837 
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Another "impossible" job 
done by the Airbrasive... 

.cutting tungsten j 

abrading • cutting • deburring • stripping • drilling • cleaning • scribing 

Comstock & Wescott found: 
"The most practical way to 

cut tungsten sheet without cracking!" 

Here was a tricky job for the Airbrasive. Comstock & Wescott, Inc., 
Development and Research Engineers, Cambridge, Massachusetts, 
had to cut 0.005" thick tungsten sheet into circular components for 
missile systems. Mechanical cutting methods caused the brittle tung-
sten parts to crack. The Airbrasive did it successfully! 
How does the Airbrasive work? It obtains its precise cutting action 

from a high-speed jet of dry gas and abrasive particles that quickly cuts, 
slices or abrades, as needed, almost any hard brittle material. .. ger-
manium, silicon, glass, alloy steels, ferrites, mica, ceramics and others. 

Important too ... the cost is low. For under $1000.00 you can set 
up your own Airbrasive cutting unit! 

Send us samples of your "impossible" jobs and we will 
test them for you at no cost. 

I SEND FOR BULLETIN 6006 
complete information. 

New dual 

Model D! 

S.S. White Industrial Division 

Dept. EU 10 East 40th Street, New York 16, N. Y. 

1188 

to fill the needs for compactness, 
reliability and ability to perform 
over large ambient ranges, will be 
extremely useful in military appli-
cations. Stability of the oven is 
constant ambient ±0.005 C, with 
a temperature range of 0.001 C 
per deg C ambient change from 
—20 C to +65 C. Power consump-
tion is 8 w maximum. Input volt-
age is 115 y a-c. The oven has a 
thermostatic mercury control with 
transistor switching. Unit can be 
used in conjunction with the com-
pany's 1 Mc precision crystal for a 
frequency stability of 1 part 10s, 
with precision 100 Kc crystal, 2 
part 10'. 
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Assembly Cabinets 
PRESSURIZED 

MANUFACTURING ASSOCIATES, 11924 
Santa Monica Blvd., Los Angeles, 
Calif., announces a line of pressur-
ized assembly cabinets that assure 
ultra-clean assembly facilities. De-
signed primarily for use in pro-
duction line assembly of electronic 
and instrument devices, they are 
built to fit a normal working bench. 
Each cabinet, affording comfort and 
uninterrupted vision for the oper-
ator, is a complete unit with its own 
filtration unit, heater, blower and 
lighting system. The blower system 
draws air through the filters and 
forces it into the working area 
within the cabinet. Standard as-
sembly cabinets are equipped with 
permanent Micanite filters, with 
filtration to 2 microns. 

CIRCLE 406 ON READER SERVICE CARD 

Transmitter Tube 
HIGH CATHODE CURRENT 

MACHLETT LABORATORIES, INC., 

Springdale, Conn. The ML-7211 is 
a very rugged radio transmitter 
tube featuring high cathode current 
capability. It is designed for use 
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„.outstanding performance through a 

—forms giant units 

to precision tolerances.. 

with no metal waste! 

CAREER OPPORTUNITIES 
are available for 

engineers and scientists. 
Write for complete information. 

ram//y of talents 

Siegler's Hufford Division, long a leader in metal forming techniques, 
announces the installation of its 120” Spin Forge Machine, entirely paid 
for from corporate funds at a cost of $1,250,000. This giant machine, 
augmented by the existing 72" Spin Forge, comprises the largest and 
most complete Spin Forging facility in the world. It enables aerospace 
scientists to design well beyond previous limitations. 

The Hufford Division Spin Forge facility is capable of producing pre-
cision surface-of-revolution parts from 4 inches to 120 inches in diameter, 
to 25 feet long, and with wall thicknesses from forty thousandths of an 
inch to one inch — out of all metals, including space age exotic materials. 
The giant Spin Forges can exert a pressure exceeding a million pounds 
per square inch — to flow metal to the desired shape quickly, with great 
accuracy, and with little or no metal lost to machining. Hufford Division 
also produces Spin Forges for the aerospace industry. 

The outstanding performance of every Siegler division derives from 
divisional coordination under the Siegler basic corporate concept: 
Progressive management of diverse activities with outstanding military, 
industrial, commercial and consumer capabilities — in order to bring to 
each of these fields the strengths of the others. 

mi—iS 1= r= PC1 RcrICN.J 

610 South Harvard Boulevard, Los Angeles 5, California 

PLANT LOCATIONS: HUFFORD DIVISION. EL SEGUNDO. CALIFORNIA • FIALLAMORE ELECTRONICS DIVISION. ANAHEIM. CALIFORNIA • OLYMPIC RADIO AND TELEVISION DIVISION. LONG ISLAND CITY. NEW 
YORK • MAGNETIC AMPLIFIERS DIVISION. NEW YORK CITY. NEW YORK • BOGEN•PRESTO DIVISION. PARAMUS. NEW JERSEY • SIEGLER HEATER DIVISION. CENTRALIA. ILLINOIS • FIOLLY.GENERAL DIVISION 
PASADENA AND BURBANK. CALFORNIA • VAC.U.LIFT DIVISION. SALEM. ILLINOIS • COMET MANUFACTURING DIVISION. LOS ANGELES. CALIFORNIA • COMMUNITY ANTENNA DIVISION. RENO. NEVADA 
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The SMALLEST 
CHOPPER 
in the WORLD! 
AI R PAX 

MICRO-MIDGE Tr 
ELECTROMECHANICAL 

CHOPPER 
This new low noise chopper has 
"full size" reliability and perform-
ance. The principle, assembly and 
materials are unique. Life tests 
have proven the engineering con-
cepts leading to its development. 
Uses jewel bearings. Hermetically 
sealed. Noise is exceedingly low, 
in fact it is almost non-existent. 

21/84 X 21/32 X 318 

GENERAL CHARACTERISTICS... MODEL 30 

*Drive: 6.3 volts, 60 CPS Phase: 25° ±- 10° 

Dwell: Average, 175° Balance: Within 15° 

Contact Rating: 2 ma, 10 v. Contact Action: SPDT 13BM 

*Nominal. Non-resonant armature construction permits wide drive frequency span. 

WESCON BOOTHS 711 - 712 

  IR PA   
   Fl Fr-ronuirg 

CB24 

CAMBRIDGE DIVISION 

CAMBRIDGE, MARYLAND 

SEMINOLE DIVISION 

FORT LAUDERDALE, FLA. 

available a complete line of insu-
lated stand-off terminals and feed-
throughs. Terminals, set in molded 
phenolic, melamine or ceramic, are 
silver plated with cadmium plated 
bases, except those on ceramic 
items which are gold over silver 
plated. A wide range of miniature 
insulated stand-offs is also being 
offered. 

CIRCLE 409 ON READER SERVICE CARD 

Pulse Generator 
TEN MEGACYCLE 

ELECTRO—PULSE, INC., 11861 Teale 
St., Culver City, Calif. Model 4550A 
is a ten megacycle pulse generator 
for applications in design and test 
of ultra high speed pulse circuitry. 
It also performs well in the low and 
medium ranges as a general pur-
pose test instrument. The tran-
sistorized unit features low power 
consumption. Plug-in modular con-
struction permits addition of spe-
cial features as required, includ-
ing: d-e coupled input amplifier 
module 1A310 for external trigger-
ing plus one-shot push button op-
eration; time base module TB801 
with divided down sync pulse out-
put for synchronization of oscil-
loscope sweep with output pulse at 
high frequencies. Specifications: 
repetition rate variable 10 Mc to 
100 cps, delay variable 0.02 to 1,000 
esec, duration variable 0.05 to 1,000 
µsec, rise time less than 10 nano-
seconds, output amplitude 12 y open 
circuit, 8 y into 180 ohm load. 

CIRCLE 410 ON READER SERVICE CARD 

Filters 
MEET MIL-F-18327A 

CHICAGO STANDARD TRANSFORMER 

CORP., 3501 W. Addison St., Chicago 
18, Ill., introduces 16 new cataloged 
filters for military and other high 
reliability applications. All are de-
signed to meet MIL-F-18327A 
specifications. There are 8 tele-
ieetering band pass filters in this 
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—forms giant units 

to precision tolerances... 

with no metal waste! 

CAREER OPPORTUNITIES 
are available for 

engineers and scientists. 
Write for complete information. 

Siegler's Hufford Division, long a leader in metal forming techniques, 
announces the installation of its 120" Spin Forge Machine, entirely paid 
for from corporate funds at a cost of $1,250,000. This giant machine, 
augmented by the existing 72" Spin Forge, comprises the largest and 
most complete Spin Forging facility in the world. It enables aerospace 
scientists to design well beyond previous limitations. 

The Hufford Division Spin Forge facility is capable of producing pre-
cision surface-of-revolution parts from 4 inches to 120 inches in diameter, 
to 25 feet long, and with wall thicknesses from forty thousandths of an 
inch to one inch — out of all metals, including space age exotic materials. 
The giant Spin Forges can exert a pressure exceeding a million pounds 
per square inch—to flow metal to the desired shape quickly, with great 
accuracy, and with little or no metal lost to machining. Hufford Division 
also produces Spin Forges for the aerospace industry. 

The outstanding performance of every Siegler division derives from 
divisional coordination under the Siegler basic corporate concept: 
Progressive management of diverse activities with outstanding military, 
industrial, commercial and consumer capabilities — in order to bring to 
each of these fields the strengths of the others. 

S  1 i c L1=2 COR PO 1=2 ACT" I 0 1-.4 
610 South Harvard Boulevard, Los Angeles 5, California 

PLANT LOCATIONS, HUFFORD DIVISION. EL SEGUNDO. CALIFORNIA • HALLAMORE ELECTRONICS DIVISION. ANAHEIM. CALIFORNIA • OLYMPIC RADIO AND TELEVISION DIVISION. LONG ISLAND CITY. NEW 
YORK • MAGNETIC AMPLIFIERS DIVISION. NEW YORK CITY. NEW YORK • BOGEN PRESTO DIVISION. PARAMUS. NEW JERSEY • SIEGLER HEATER DIVISION. CENTRALIA, ILLINOIS • HOLLY.GENERAL DIVISION 
PASADENA AND BURBANK. CALFORNIA • VAC.U•Lirr DIVISION, SALEM. ILLINOIS • COMET MANUFACTURING DIVISION. LOS ANGELES. CALIFORNIA • COMMUNITY ANTENNA DIVISION. RENO NEVADA 

August 12, 1960 CIRCLE 183 ON READER SERVICE CARD 183 



CRIMP POKE HOME® CONTACTS give plus value to each 
of the five AMPHENOL connector families illustrated below. 
Crimped outside of the connector by hand or power tool, 
Poke Home contacts are quickly inspected and easily inserted. 
The strength and uniformity of the crimp provide the most 
reliable means of wire termination available. 
Poke Home contact crimping is being demonstrated at 

booths 848-849. Stop by and see reliability at work! 

48 Serles Connectors to MIL-C-
26500. Performance unaffected by 1000 
hours at 200°C. 3 shell styles, 4 to 55 
contacts. 

69 Serles Poke "R" Connectors. Up-
graded MIL-C-5015-type "R" con-
struction. 3 shell styles, sizes 10SL 
through 36. 

17 Series Min Rac 17. Space- and 
weight-saving miniature rack & pan-
els. 9 to 50 contacts. Cable clamps 
available. 

93 Series Complete family of rack & 
panel, cable - to - chassis, cable -to - 
cable connectors. 34, 42 and 50 con-
tacts. 

94 Series Up to 63 contacts, coax. 
connectors in some inserts. Primarily 
rack & panel, but cable clamps avail-
able. 

Come see how small connectors are 
getting—special display of new Micro. 
Miniature components! 

.feiserow AMPHENDL Booths 848 & 849 

as an oscillator, frequency multi-
plier or amplifier. The tube will de-
liver designed specifications at fre-
quencies up to 2,500 Mc. It may be 
operated at still higher frequencies 
with reduced ratings. The tube is 
a high-mu, planar triode of ceramic 
and metal construction, featuring 
a low interelectrode capacitance, 
high transconductance and is ca-
pable of sustained operation at ele-
vated temperatures. The anode is 
air-cooled and the cathode is an in-
directly-heated, oxide-coated disk. 
The heater characteristics are 6.3 
v, 1.3 amperes d-c. 
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Primary Battery 
FOR MISSILES 

YARDNEY ELECTRIC CORP., 40-50 
Leonard St., New York, N. Y. Model 
P-3000 Silvercel battery is curved 
for optimum space utilization in 
missiles. It is a primary (one-shot) 
unit designed for wide variations 
in discharge rates (as high as 100 
amperes continuously) and the most 
stringent requirements in voltage 
regulation. Its two sections, A and 
B, each consist of 20 cells of 3-am-
pere-hour nominal capacity. Both 
sections of the battery are auto-
matically activated in 0.4 sec by a 
single activation mechanism. Unit 
weighs 22 lb; measures 5 in. wide, 
6 in. high and 15 in. long; is com-
pletely maintenance free; and has a 
dry shelf life of 5 years or more. 
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Stand-Off Terminals 
AND FEED-THROUGHS 

GOE ENGINEERING CO., 219 S. Mednik 
Ave., Los Angeles 22, Calif., has 

Amphenol Connector, Cable 4 Wire and Western Divisions 

Amphenol-Borg Electronics Corporation 

Broadview, Illinois 



4 Exclusive Quality Features 

for Optimum User Conditions 

of Solid Electrolyte Tantalum 

Electrolytic Capacitors - Type STP 

1. 100% stabilized for 250 hours 

2. at full voltage 

3. and high test temperature 

operation "burn in" 

4. with low series impedence 

Low power loss, high insulation resistance 

Minimum size, long life and stable operation 



The SMALLEST 
CHOPPER 
in the WORLD! 
AI R PAX 

MIICrIO-MIDGET 
ELECTROMECHANICAL 

CHOPPER 
This new low noise chopper has 
"full size" reliability and perform-
ance. The principle, assembly and 
materials are unique. Life tests 
have proven the engineering con-
cepts leading to its development. 
Uses jewel bearings. Hermetically 
sealed. Noise is exceedingly low, 
in fact it is almost non-existent. 

ACTUAL SIZE 

GENERAL CHARACTERISTICS... MODEL 30 

*Drive: 6.3 volts, 60 CPS Phase: 25° -.± 10° 

Dwell: Average, 175° Balance: Within 15° 

Contact Rating: 2 ma, 10 v. Contact Action: SPDT BBM 

'Nominal. Non-resonant armature construction permits wide drive frequency span. 

WESCON BOOTHS 711 - 712 

CAMBRIDGE DIVISION 

CAMBRIDGE, MARYLAND 

Fl 

I n ij.1...,,," it-Me: SEMINOLE DIVISION 

c6-;-l"ecerki‘ FORT  LAUDERDALE, FLA. r 

CB24 

available a complete line of insu-
lated stand-off terminals and feed-
throughs. Terminals, set in molded 
phenolic, melamine or ceramic, are 
silver plated with cadmium plated 
bases, except those on ceramic 
items which are gold over silver 
plated. A wide range of miniature 
insulated stand-offs is also being 
offered. 
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Pulse Generator 
TEN MEGACYCLE 

ELECTRO-PULSE, INC., 11861 Teale 
St., Culver City, Calif. Model 4550A 
is a ten megacycle pulse generator 
for applications in design and test 
of ultra high speed pulse circuitry. 
It also performs well in the low and 
medium ranges as a general pur-
pose test instrument. The tran-
sistorized unit features low power 
consumption. Plug-in modular con-
struction permits addition of spe-
cial features as required, includ-
ing: d-c coupled input amplifier 
module 1A310 for external trigger-
ing plus one-shot push button op-
eration; time base module TB801 
with divided down sync pulse out-
put for synchronization of oscil-
loscope sweep with output pulse at 
high frequencies. Specifications: 
repetition rate variable 10 Mc to 
100 cps, delay variable 0.02 to 1,000 
µsec, duration variable 0.05 to 1,000 
isec, rise time less than 10 nano-
seconds, output amplitude 12 y open 
circuit, 8 y into 180 ohm load. 

CIRCLE 410 ON READER SERVICE CARD 

Filters 
MEET MIL-F-18327A 

CHICAGO STANDARD TRANSFORMER 

CORP., 3501 W. Addison St., Chicago 
18, Ill., introduces 16 new cataloged 
filters for military and other high 
reliability applications. All are de-
signed to meet MIL-F-18327A 
specifications. There are 8 tele-
metering band pass filters in this 

186 CIRCLE 186 ON READER SERVi'Sr -7um electronics 



Complete Sweeping Oscillator 
and Frequency Marker Systems 

é 

• SWEEPING OSCILLATOR 

• FIXED "CRYSTAL" MARKERS 
• VARIABLE FREQUENCY MARKER 

1111111 
111111111111111111 • .1111111111L111, 

KlUtv Vari-Sweeps e 
• Fundamental Frequency — No Spurious Beats 

• Built-in Attenuators • Direct Reading Frequency Dials 
• Stable Wide Sweeps • Stable Narrow Sweeps 

• 1.0 V into 70 ohms, AGC'd 

MODEL IF and MODEL RADAR 

4-120 MC VARI-SWEEP MODEL IF 
Frequency Range: 4 to 120 mc in six overlapping bands. 
Sweep Width: Continuously variable to maximum of at least 30 mc (above 
50 mc) or 60% of center frequency below 50 mc. 
Sweep Rate: Variable around 60 cps. Locks to line frequency. 
RF Output: 1.0 V rms into nominal 70 ohms (50 ohms upon request). 
AGC'd to -±0.5 db over widest sweep and over tuning range. 
Zero Reference: True zero line during retrace. 
Attenuators: Switched 20, 10 and 3 db: variable 6 db. 
Fixed Markers: Up to eleven, pulse-type, crystal-controlled markers at 
customer specified frequencies. Accurate to -±0.05%. 
Variable Marker: "Birdie pip" marker continuously variable from 2 to 135 
mc in 6 overlapping bands. Direct-reading frequency dial accurate 
to within -±-1.0%. 
Marker Output: Approx. 5 V peak. Sweep Output: Approx. 7 V peak. 

10-145 MC VARI-SWEEP MODEL RADAR 
Same as Model IF in a different frequency range. 
Price: $985.00 f.o.b. factory, including cabinet and eleven crystal markers. 
Rack Mount deduct $20.00. 

WRITE FOR 
CATALOG INFORMATION. 

TWO UNIT SYSTEM 2-220 mc 

«my han -Sweep 
Frequency Range (CW or Sweeping Operation): 
2-220 mc, 10 bands. Direct-reading dial. 
Sweep Width: Continuously variable to maximum 
of at least 30 mc (above 50 mc) or 60% of 
center frequency (below 50 mc). 
Sweep Rate: Variable, 10 to 40 cps; line lock. 

RF Output: 1.0 V rms (metered) into nom. 70 
ohms (50 ohms upon request). AGC'd to -±0.5 db 
over widest sweep and tuning range. 

Attenuators: Switched 20, 20, 10, 6 and 3 db, 
plus continuously variable 6 db. 
Price:$795.00 f.o.b. factory. 

ucv Vari-Alarker MODEL H 
VARIABLE MARKER: (CW or "Birdie pip"). 

Frequency Range: 1.7 to 230 mc in ten over-
lapping bands. 
RF Level: 1.0 V rms into 70 or 50 ohms, metered. 

Flatness: ±0.5 db, AGC'd. 
Attenuators: Switched 20, 10, 6, 3 db, contin-
uous 6 db. 

Frequency Dial: Direct reading, accurate to -±1%. 
Marker Amplitude: Variable to 5.0 volts peak. 
HARMONIC MARKER: (Picket-fence pip or CW). 

Intervals: Switched 250 kc, 500 kc, 2.5 mc, 5.0 
mc, other frequencies can be specified. 

Accuracy: -±- 0.01%. 
Priee: $845.00 f.o.b. factory. 
Other Van-Marker Models — Fixed and Vari-
able Markers. 

KAY ELECTRIC COIVIIPANII See Us At The Wescon Show 
— Booths 2062-2063 

DEPT. E-8 MAPLE AVE., PINE BROOK, NEW JERSEY CAPITAL 6-4000 
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High-Speed Solid State Relays 

MICROSECOND 

SWITCHING. II a 

SHOCK RESISTANT 

CURTISS-WRIGHT 
ALBUOUEROUE, NM 

SOLID STATE RELAY 

MODEL 

SSP-12-1SX) 

Solid State Relays 
illustrated: 

MODEL SSR-12-
.100 (left) 

Model SSR-12-
1.00 (right) 

Curtiss-Wright Relays have been proven time and again 
in high speed sled tests and component test equipment 
switching applications. Designed for missile, aircraft and 
complex industrial controls and instrumentation and pulse 
circuit applications, these pulse-triggered relays switch DC 
power to loads in microseconds. There are no moving parts 
... no RF radiation . . . and "On" resistance is constant. 
Models are available for high temperature service; also 
custom designs for special applications. 

TRANSISTOR TEST EQUIPMENT—Curtiss-Wright has 
wide experience in engineering and building test 

equipment to meet your needs. 

WRITE FOR 

INFORMATION) 

ON COMPLETE 

SOLID STATE 

RELAY LINE 

INTER MOUNTAIN INSTRUMENTS BRANCH • ELECTRONICS DIVISION 

CUIRTISS o WRIGHT 
CORPORATION • P. 0. BOX 8324, ALBUQUERQUE, N. M. 

SOLID STATE RELAYS • TRANSISTOR TEST INSTRUMENTS AND 

SYSTEMS • DIGITAL DATA ACQUISITION AND PROCESSING SYSTEMS 

group, as well as 90 cycle and 150 
cycle glide slope indicator filters. 
High, low, band pass and discrimi-
nator filters are also included. They 
range in price from $15 to $90 and 
delivery is approximately four 
weeks. 
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Tape Recorder 
MISSILE-BORNE 

WESTREX CORP., 6601 Romaine St., 
Hollywood 38, Calif., has developed 
a miniature missile-borne magnetic 
tape recorder designed to record 
through a 500-g impact decelera-
tion and survive a 1,500-g shock 
without loss of recorded data. The 
recorder is mounted in a hermeti-
cally sealed cylindrical can 3 in. 

high and 4 in. in diameter. Weight 
of the package, including tape, is 
less than 4 lb. Unit is designed to 
record more than 30 sec of critical 
analog data during the flight of a 
surface-to-surface missile. Four-
teen tracks on one-in, tape are util-
ized to record this data from ac-
celerometers and other types of 
transducers. 
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Electronic Counter 
MINIATURE UNIT 

BURROUGHS CORP., P. 0. Box 1226, 
Plainfield, N. J. The DC-111 is a 
miniature decade counter module 
with an absolute minimum of com-
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NOT JUST ULTRASONIC... 
ULTRA-Compact (only 83/4" high) 
ULTRA-Versatile (so many applications) 
ULTRA-Fast•Easy-to-read•Economical 

Panoramic's advanced Model SB-15a automatically and repetitively scans 
spectrum segments from 1 kc to 200 kc wide through the entire range (0.1 
kc to 600 kc) . . . plots frequency and amplitude along the calibrated X 
and Y axes of a long persistence CRT, or on a 12 x 41/2" chart toptional 
RC-3a/15). Sweep rates are adjustable from 1 to 60 cps. 

Adjustable resolution enables selection and detailed examination of signals 
as close as 100 cps. Self-checking internal frequency markers every 10 kc. 
Also internal amplitude reference • Only 83/4 " high, the SB-15a is com-
pletely self-contained, needs no external power supply or regulator. 

PANORAMIC PRESENTATION MEANS 

• quick signal location, minimum 
chance of missing weak signals or 
holes in spectrum 

• faster measurements—no tedious 
point-by-point plots 

e reliable spotting of low level dis-
crete signals in noise 

• positive identification and dy-
namic analysis of all types of 
modulation 

ALL THESE APPLICATIONS . . . 

• Noise, vibration, harmonic an-
alysis 

• Filter & transmission line checks 
• Telemetry analysis 
• Communication System Monitor-

ing ... and more 
• Power Spectral Density Analysis 

'with Model PDA-1 Analyzer) 
• Frequency Response Plotting 

(with Model G-15 Sweep Gener-
ator) 

Write now for specifications, other applications of PANORAMIC's 

Model SB-75a. Get on our regular mailing list for THE PANORAMIC 

ANALYZER, featuring application data. 

dependant 
CERTIFIED 

SPECIFICATIONS ( 

2900 

PANORAMIC RADIO PRODUCTS, INC. 
530 So. Fulton Avenue, Mount Vernon, N. Y. 

tse p•oneer Phone: OWens 9-4600 TWX: MT-V-NY-5229 Cables: Panoramic, Mt. Vernon, N.Y. State 
.s tne leader 
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Lab setup shows Sb- 15a versatility. (I) FM display 
measures dynamic deviation. (2) & (3) are AM and 
SSB signals. respectively, with sine wave modulation. 

PANORAMIC's 

SB -15a 
SPECTRUM ANALYZER 

0.1 " 600KC 
SUMMARY OF SPECIFICATIONS 

Frequency Range: 0.1 kc to 600 kc. 

Sweepwidth: Variable, calibrated from 

1 kc to 200 kc. 

Center Frequency: Variable, calibrated 
from 0 to 500 kc. 

Markers: Crystal controlled, 10 kc and 

100 kc plus harmonics. 

IF Bandwidth: Variable, 100 cps to 5 kc. 

Sweep Rate: Variable, 1 cps to 60 cps. 

Amplitude Scales: Linear, 40 db log 

(extendable to 60 db) and 2.5 db ex-

panded. 

Sensitivity: 200 iv to 200 y full scale 

deflection 

Accuracy: 0.5 db. 

Input Impedance: 50,000 ohms. 

Panoramic) 
RADIO PRODUCTS, INC. 

Be sure to see us at WESCON 



KING 
MUrray 2-14.91 

Actual Size 

CHANNEL-PAK 

Courtesy of LEAR ASTRONICS 

PACKAGING PROBLEMS? 

SOLVED!! 

WITH KI CAPACITORS 

Radial lead—axial lead & feed-through 
capacitors at 200WDVC & 150°C. Radial 

lead-type Cl R 75WVDC. 

All are temperature stable, humidity proof, 

vibration resistant & 100% TESTED. 

Delivery by factory stock or your local 

distributor. 

ELECTRONICS INC. 
915 Meridian Ave., South Pasadena, Calif 

ponent parts. It combines the 
Beam-X switch, type BX-1000, with 
transistors in a circuit capable of 
resolving pulses at 110 Kc. Electri-
cal outputs are provided to operate 
remote Nixie indicator tubes and 
printers, and to perform other cir-
cuit functions. It features total 
power consumption of only 2 w; 
elimination of as many as 90 com-
ponents from counting circuits; in-
creased reliability due to component 
reduction and use of the ultra relia-
ble Beam-X switch. The DC-111 has 
been designed as a plug-in module 
for use in computers, electronic 
counters, machine control, automa-
tion and test equipment. The units 
may be directly cascaded and can 
be driven by a 12-v signal, making 
them compatible with existing tran-
sistor logic circuits. The electronic 
and visual outputs which are pro-
vided suggest their use as preset or 
variable scale counters. 

CIRCLE 413 ON READER SERVICE CARD 

Slicing Machines 
FOR FRIABLE MATERIALS 

THE DOALL co., Des Plaines, Ill. New 
model MTA-70 Microtom-atic slic-
ing machine is equipped with the 
I/D Micro-Slicer, the new i.d. saw-
ing machine that reduces kerf 'Cs 
40 to 50 percent and enables semi-
conductor manufacturers to obtain 
many more wafers per ingot. Cut-
ting wheels only 0.006 to 0.010-in. 
thick are used on the I/D Micro-
Slicer. The MT A-70 is a high-pro-
duction, automatic machine. Its re-
peat index accuracy is guaranteed 
to within ±0.0002 in 

CIRCLE 414 ON READER SERVICE CARD 

Potentiometers 
FOUR NEW TYPES 

CLAROSTAT MFG. CO., INC., Dover, 
N. H., announces a new series 42 
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7 Centralab Model Linear Uotion Variable Resistors 

1 different types 
111111111NMIIIIIIIk 

contact bounce 
No contact bounce when vibration tested, 20-20,000 cps at 

30 g's, loaded at 80% rated load, at 80% wiper travel, 3 planes, 

10 minutes each. Induced noise less than 10 millivolts. 

DESCRIPTION MODEL 
TERMINAL 
LEADS 

RESISTANCE 
RANGE 

POWER 
RATING 
(Watts) 

MAXIMUM 
OPERATING 

TEMP. 
ENCAP-
SULATED 

Gen. Purpose 
(Composition) 

BA-701 Nylon or 
Teflon 

10K to 2.5 Meg 0.25(t, 50°C +125°C No 

Gen. Purpose 
(Wirewound) 

BA-702 Nylon or 
Teflon 

101! to 20K 0.250 50°C +125°C No 

Gen. Purpose 
(Composition) 

BA-703 Printed 
Circuit 

10K to 2.5 Meg 0.25050'C +125°C Yes 

Gen. Purpose 
(Wirewound) 

BA-704 Printed 
Circuit 

1 Olt to 20K 0.25(9 50°C +125°C Yes 

Gen. Purpose 
(Composition) 

BA-705 Nylon or 
Teflon 

10K to 2.5 Meg 0.2U, 50°C +125°C Yes 

Gen. Purpose 
(Wirewound) 

BA-706 Nylon or 
Teflon 

1 ty! to 20K 0.25@ 50°C +125°C Yes 

Gen. Purpose 
(Composition) 

BA-707 Printed 
Circuit 

10K to 2.5 Meg 0.250 50°C +125°C No 

Gen. Purpose 
(Wirewound) 

BA-708 Printed 
Circuit 

10:2 to 20K 0.25@ 50°C +125°C No 

High Temp. 
(Wirewound) 

BA-712 Teflon 1012 to 20K 1.0 70°C +175°C No 

High Temp. 
(Wirewound) 

BA-714 Teflon 101! to 20K 1.0 70°C +175°C Yes 

High Temp. 
(Wirewound) 

BA-716 Printed 
Circuit 

101! to 20K 1.0 (,, 70°C -,--175°C Yes 

Maximum end resistance: < 1% of total. 

Size: 

encapsulated 23/64" x 19/64" x 1-11/32", 

without encapsulation 5/16"x 1/4"x 1-1/4". 

Resistances: Wirewound: 10-20-50-100-
200-500-1K-2K-5K-10K-20K ohms. Com-

position: 10K-20K-50K-100K-500K, 1 Meg, 
2.5 Meg. 

Standard Tolerances: 5% Wirewound, 

20% Composition. Closer tolerances 
available upon request. 

Shock: Less than 1% change in resistance 
with JAN-S-44 apparatus at 100 g, 5 shocks 
in each of 3 planes, Method 202A. 

Meet or exceed all specifications of 
applicable MIL-STD 202-A, MIL-R-19A 

and MIL-R-94B tests. 

The Electronics Division of Globe-Union Inc. 
914H East Keefe Avenue • Milwaukee 1, Wisconsin 
Centralab Canada Limited • Ajax, Ontario 

ELECTRONIC SWITCHES • VARIABLE RESISTORS • CERAMIC CAPACITORS • PACKAGED ELECTRONIC CIRCUITS • ENGINEERED CERAMICS 

"SEE US AT WESCON, BOOTH 664" 
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lower in density, 

more ohms per pound, 

less cost per megohm! 

HOSKINS ALLOY 

o Precision 
Resistor Wire 

12.8 to 14.1% more ohms per pound! 10.8 to 12.7% 
less cost per megohm! These are worthwhile savings 
you can realize by using Hoskins Alloy 815-R in your 
precision wire-wound resistors. It's lower in density, 
has higher resistivity than standard 800-ohm nickel-
chromium alloys. Yet it possesses comparable strength, 
ductility, resistance to corrosion. Its low temperature 
coefficient (0 ±lOppm per °C. from —65° to +150°C.)* 
is inherently controlled in the melt, rather than by 
"aging", to assure optimum uniformity. And it's 
available now bare or enameled in wire sizes ranging 

  from .0031' down to and including .0004" to meet I----- your particular application requirements. 

----- :rem Yours for the Asking—Handy new Resistor Wire 
Comparator showing actual savings obtainable for -aere 
each wire size. 12-page catalog containing com-
plete technical data. Sample spools of wire for 
testing and evaluation. Send for them today! 

*Wire controlled to 0 ± 2Oppm/°C. also available at greater savings—up to 19.6% lower cost/megohm. 

HOSKINS MANUFACTURING COMPANY 
4451 Lawton Avenue • Detroit 8, Michigan • TYler 5-2860 

In Canada: Hoskins Alloys of Canada, Ltd., 45 Racine Rd., Rexdale P.O., Toronto, Ontario 

Producers of Custom Quality Resistance, Resistor and Thermo-Electric Alloys since 1908 

high temperature potentiometer 
rated at 10 w at 40 C and derated 
to zero power at 250 C; a low cost, 
single-turn, precision potentiom-
eter, series 64; a in. single-turn 
precision potentiometer with glass 
sealed terminals, series 57; and a 
low-cost, precision ten-turn po-
tentiometer, series 59. 

CIRCLE 415 ON READER SERVICE CARD 
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D-C Power Supply 
MILITARIZED 

CHRISTIE ELECTRIC CORP., 3410 W. 
67th St., Los Angeles 43, Calif. New 
high capacity d-c power supply, de-
signed for helicopter starting, is 
automatically regulated, with mag-
netic amplifier control and silicon 
diode rectifying elements. Unit is 
rated 26 to 38 y d-c, 300 amperes 
with overloads permissible up to 
900 amperes. Model BS41-400K4 
has been built to meet power sup-
ply specifications MIL-P-15736C 
(SHIPS). It has been precision en-
gineered and designed to meet all 
requirements for high impact shock 
(MIL-S-901B, Class HI, Type A) 
and vibration (MIL-STD-167 
(SHIPS), Type 1) as encountered 
aboard Naval vessels. 
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Tape Recorder 
MULTICHANNEL 

PACIFIC ELECTRIC MAGNETICS CO., 

942 Commercial St., Palo Alto, 

Calif. The PMR-400 series meas-
ures 10 in. by 9 in. by 12 in. and 
weighs only 20 lb. It provides up to 
seven channels of record and re-
produce at standard tape speeds up 
to 30 ips. Recording bandwidth is 
100 Kc for direct recording, and 10 
Kc for the f-m carrier system. 
Coaxial 8 in. reels in stacked ar-
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YOU CAN SPECIFY savings in weight, improve-
ments in performance, increases in reliability for 

your electronic systems from this box. This is 

Sperry's Speci-File—a complete electronic and phys-

ical biography of the traveling wave and klystron 

tubes offered by Sperry Gainesville. To speed your 

specifying, to make it more accurate, and to secure 

the benefits of outstanding microwave tube perform-

ance for your systems, order your free Sperry Speci-

File today. Just fill in and mail the attached coupon. 

ELECTRONIC': 

TUBE 

DIVISION 

Gainesville, Florida A Division of Sperry Rand Corporation 

r Mal IBM IM 

Section C-101 

Sperry Electronic Tube Division 

Gainesville, Florida 

Please send me a FREE Sperry 
Speci-File: 

NAME  

TITLE  

COMPANY  

ADDRESS  

CITY  

STATE  

L MI Mil IBM MIN MIMI IM MN .1 

SPE.C.\-••_e 

10 WATTS NOM C BA ND 

SIC 236 TRAVELING WAVE TUBE 

iwriotite perms/teal enazae/ Weed 4,001/11011(1.1.0P 
• r.orlene wale tphe nib waeega"de ”Ipad and naiturt 

Pl., a eintble plunger For impelente needs 

guide 10 heat,' 
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specialized alloys 
for glass hermetic seals 

RODAR 
NIRON 52 
NIROMET 46 

Specified Industry-wtde for 

PERMANENTLY-BONDED 
VACUUM-TIGHT SEALS! 

RODAR"'  

200 300 400 SOO 
Temperature In 

VISIT 
BOOTH 207 

Wescon Show! 

NOMINAL ANALYSIS: 29% Nickel, 17% Cobalt 
0.3% Manganese, Balance—Iron 
Rodar matches the expansivity of thermal shock 
resistant glasses, such as Corning 7052 and 7040. 
Rodar produces a permanent vacuum-tight seal with 
simple oxidation procedure, and resists attack by 
mercury. Available in bar, rod, wire, and strip to 
customers' specifications. 

Temperature 
Range 

30° To 200°C. 
30 300 
30 400 
30 450 50.3 53.7 
30 500 57.1 62.1 

Average Thermal 
Expansion 

°cm/cm/°Cx10-7 
43.3 To 53.0 
44.1 51.7 
45.4 50.8 

NIRON ® 52_ 

COEFFICIENT 
CF LINEAR 
EXPANSION 
'As determined 
from cooling 
curves, after an-
nealing in hy-
drogen for one 
hour at 900° C. 
and for 15 min-
utes at 1100° C. 

NOMINAL ANALYSIS: 51 % Nickel, Balance—Iron 

This Wilbur B. Driver nickel iron alloy contains 
51% nickel. Niron 52 sealing alloy is exceptionally 
well adapted, and widely employed, for making seals 
with 0120 glass. 

NIROMET' 46 

Call or 
write for 
Sealing 

Alloy 
Bulletin 

NOMINAL ANALYSIS: 46% Nickel, Balance—Iron 

A 46% nickel-balance iron alloy with expansion 
properties between Niron 52 and Rodar. It is used 
extensively as terminal bands for vitreous enameled 
resistors. 

WILBUR B. DRIVER CO. 
NEWARK 4, NEW JERSEY, U.S.A. 

IN CANADA: Canadian Wilbur B. Driver Company, Ltd, 
50 Ronson Drive, Rexdale (Toronto) 

Precision Electrical, Electronic, Mechanical and Chemical Alloys for All Requirements 

rangement allow 1,800 ft of one mil 
tape or 12 minutes recording at 30 
ips. Recorder also accommodates 

standard NARTB instrumentation 
hub for interchangeability with ex-
isting laboratory equipment. Prices 
vary between $5,000 and $10,000 
depending on number of channels 

and specific requirements. 
CIRCLE 417 ON READER SERVICE CARD 
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Automatic Tester 
FOR SEMICONDUCTORS 

OPTIMIZED DEVICES, INC., 864 Frank-
lin Ave., Thornwood, N. Y. This 
automatic semiconductor test sta-
tion was developed to meet the need 
for increased quality in production 
and incoming inspection testing. 
Unit features completely automatic 
high speed testing with evaluation 
of transistor or diode performance 
accomplished by means of a preci-
sion GO, NO-Go comparator. Seven 
hundred semiconductors may be 
tested per hour with 100 percent 
measurement reliability. Selection 
of any of over 100 measurements is 
readily accomplished by means of 
modular components. Power ratings 
are from 0-100 y and up to 3 am-
peres. Sequencing and loading may 
be automatic or manual. Pro-

gramming is by means of 10 turn 
dials and selector switches. Read-
out is GO, NO-GO, digital display, 
automatic typewriter printout or 
punch card. Test accuracy is 1 per-
cent. 
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Joining Unit 
ULTRASONIC 

RAYTHEON CO., 1415 Providence 

Turnpike, Norwood, Mass. Emit-
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IT'S 
WHAT'S 

IN 
HERE 
THAT 

COUNTS 

Do you know, for instance ... which electronic stocks are 
hottest? Who's in the news and why? About "Three Ap-
proaches to Microminiaturization"? About the newest prod-
uct ideas hitting the market? What's up in production? 
Opportunities overseas? What's going on in Washington? 

It pays to know more than the next man! The questions 
above are just 6 reasons why you should subscribe to 
electronics. 
IF YOU'RE ON THE TAG END OF A ROUTING SLIP, 

get your own subscription. Knowing what's going on is the 
first step to going up. 

Fill in the coupon below right now... it will pay big 
dividends. 

FIND WHAT YOU NEED IN... 

electronics 
IROMMIM .•••••• 

__Renew my subscription for 3 more years. 
_Enter my new subscription. 

U.S. Subscription Rates:  3 years $12  1 year $6 
Canadian rates $10 for 1 year. Foreign rates $20 for 1 year. 

Name  

Street  

City 7one State  
Company  

Street__  

City Zone State 

Your Title    Department 

Product Manufactured or Service Performed  

Mail reply to: electronics, 330 West 42nd Street, New York 36, N.Y. 

COMPUTING 
RESOLVER 
TEST 
EQUIPMENT 

Test Equipment for Precision Computing Resolvers now in 
production — Instruments to measure Function Error, Inter-
Axis Error, Null Spacing Error, Fundamental Null, Total Null, 
Electrical Zero, Winding Phasing, Phase Shift, and Trans-
formation Ratio. 

Conforms with the methods of pertinent military and com-
mercial specifications. All parameters are direct-reading. Charts 
or tables are not used. Moderately priced. Rapid delivery. 

Detailed Catalog will 
be sent upon request. 

INSTRUMENT CORPORATION 

520 Victor Street • Saddle Brook, New Jersey 
Hubbard 7-3508 • TWX: HKK 952-U 

CIRCLE 307 ON READER SERVICE CARD 

Burlington, Massachusetts 

(See Page 112 for Additional Information) 
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about hi fi tubes 
for hi-fi circuitry 

for the money 
circuit by 

harman kardon 

tubes by 

Amperex° 

High gain ...low noise ... absence of microphonics... low 
distortion... reliability — these are the primary qualities 
circuit designers look for in electron tubes. Once again, 
Harman-Kardon engineers have found these qualities 
best exemplified in Amperex tubes. Small wonder, then, 
that the tube complement of the new Harman-Kardon 
"Stereo Recital" Model TA224 Integrated Stereophonic 
Receiver includes four Amperex 12AX7/ECC83's, one 
12AU7/ECC82, and two 6AU6's. 
These and many other Amperex 'preferred' tube types 

have proven their reliability and unique design advan-
tages in the world's finest audio components. 

Applications engineering assistance and detailed data 
are always available to equipment manufacturers. Write: 
Amperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Avenue, Hicksville, L. I., New York. 

OTHER AMPEREX TUBES FOR QUALITY HIGH-FIDELITY AUDIO APPLICATIONS 

POWER AMPLIFIERS 
6CA7/EL34: 60 w. distributed load 
7189: 20 w., push-pull 
68115/EL84: 17 w., push-pull 
6CW5/EL86: 25 w., high current, 

row voltage 
68M8/ECL82: Triode-pentode, 8 w., 

push-pull 

VOLTAGE AMPLIFIERS 
6267/EF86: Pentode for pre-amps 
12A77/ECC81: Twin triodes, low 
12AU7/ECC82: hum, noise and 
12AX7/ECC83: microphonIcs 
6BL8/ECF80: High gain, triode. 

pentode, low hum, noise and 
microphonics 

RF AMPLIFIERS 

6ES8: Frame grid twin triode 

6E95: Frame grid shielded triode 
6EH7/EF183: Frame grid pentode 

for IF, remote cut-off 
6E17/EF184: Frame grid pentode 

for IF, sharp cut-off 
6A(18/ECC85: 

Dual triode for FM tuners 
6DC8/EBF89: Duo-diode Pentode 

RECTIFIERS 

6V4/EZ80: Indirectly heated, 90 mA 
6CA4/EZ81: Ir.. ctly heated, 150 mA 

5AR4/GZ34: Indirectly heated, 250 mA 

INDICATORS 

6FG6/EM84: Bar pattern 

IM3/0M70: Subminiature "excla-
mat,on" pattern 

SEMICONDUCTORS 

2N1517: RF transistor, 70 mc 
2N1516: RF transistor, 70 mc 
2N1515: RF transistor, 70 mc 

IN542: 
Matched pair discriminator 
diodes 

IN87A: 
AM detector diode, 
subminiature 

CIRCLE 302 ON RIL*JER SERVICE CARD 

ELECTROMECHANICAL 
SWITCHES FOR 
TELEMETERING 

Specifications, performances, ap-
plications for typical electro-
mechanical commutators for 
long-range sampling, program-
ming. Quick comparisons let you 
know what's going on . . . see 

FIND WHAT YOU NEED IN... 

SYSTEMS! 
October 2nd, 1959 issue (did you 
miss it?). Another reason to sub-
scribe to electronics (or renew 
your subscription). Fill in 
Reader Service Card box. Easy 
to use. Postage free. 

electronics 

ting high-pitched, silent souna 
waves at 25,000 cps, the ultrasonic 
joining untt can join materials 
previously considered extremely 
difficult or impossible to "wet" with 
fluxless solder or weld, such as 
aluminum, silicon, germanium, and 
ferrites. The unit ultrasonically 
excites the molten solder on the 
surface of these substances and 
breaks down the oxide film. Gen-
erator converts a 60-cycle cur-
rent into a 0.001 stroke at 25,000 
cps. These rapid strokes are trans-
mitted to the tool tip which excites 
the molten solder on the surface of 
the weld-piece; thus breaking down 
the oxide film and permitting a 
solder flow. The ultrasonic joining 
unit is rugged and portable, weigh-
ing only 45 lb. It will operate on a 
power input of 115 y a-c. 

CIRCLE 419 ON READER SERVICE CARD 

Semiconductor Mount 
MODULAR DEVICE 

SANDERS ASSOCIATES, INC., 95 Canal 
St., Nashua, N. H. New modular 
Tri-Plate semiconductor mounts ex-
tend the breadboarding versatility 
in strip transmission line circuits 
with Sanders' Tri-Plate modules. 
Microwave and computer engineers 
can incorporate the new semicon-
ductor devices directly into their 
circuits using standard Tri-Plate 
module building blocks. These new 
modules are available for cartridge, 
double ended, pill, or pigtailed glass 
packages. 
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Panel Instruments 
EXPANDED SCALE 

WESTON INSTRUMENTS, Division of 
Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 12, N. J., announces 
two new expanded scale panel in-
struments, offering greatly im-
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IT'S 
WHAT'S 

IN 
HERE 
THAT 

COUNTS 

Do you know, for instance ... which electronic stocks are 
hottest? Who's in the news and why? About "Three Ap-
proaches to Microminiaturization"? About the newest prod-
uct ideas hitting the market? What's up in production? 
Opportunities overseas? What's going on in Washington? 

It pays to know more than the next man! The questions 
above are just 6 reasons why you should subscribe to 
electronics. 
IF YOU'RE ON THE TAG END OF A ROUTING SLIP, 

get your own subscription. Knowing what's going on is the 
first step to going up. 

Fill in the coupon below right now... it will pay big 
dividends. 

FIND WHAT YOU NEED IN... 

electronics 
.ramele 

__Renew my subscription for 3 more years. 
  Enter my new subscription. 

U.S. Subscription Rates:  3 years $12  1 year $6 
Canadian rates $10 for 1 year. Foreign rates $20 for 1 year. 

Name  

Street  

City 7one State  
Company  

Street__  

City Zone State 

Your Title  Department 

Product Manufactured or Service Performed  

Mail reply to: electronics, 330 West 42nd Street, New York 36, N.Y. 

NEW design 
COMPUTING 
RESOLVER 
TEST 
EQUIPMENT 

Test Equipment for Precision Computing Resolvers now in 
production — Instruments to measure Function Error, Inter-
Axis Error, Null Spacing Error, Fundamental Null, Total Null, 
Electrical Zero, Winding Phasing, Phase Shift, and Trans-
formation Ratio. 

Conforms with the methods of pertinent military and com-
mercial specifications. All parameters are direct-reading. Charts 
or tables are not used. Moderately priced. Rapid delivery. 

Detailed Catalog will 
be sent upon request. 

INSTRUMENT CORPORATION 

520 Victor Street • Saddle Brook, New Jersey 
Hubbard 7-3508 • TWX: HKK 952-U 
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Burlington, Massachusetts 

(See Page 112 for Additional Information) 
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about hi fi tubes 
for hi-fi circuitry 

OTHER AMPEREX 

for the money 
circuit by 

harman - karcion 

tubes by 

Amperex' 

rIIIMMIIIMIIIM11111111111111111111.MIIIIII 

High gain...low noise...absence of microphonics...low 
distortion ...reliability — these are the primary qualities 
circuit designers look for in electron tubes. Once again, 
Harman-Kardon engineers have found these qualities 
best exemplified in Amperex tubes. Small wonder, then, 
that the tube complement of the new Harman-Kardon 
"Stereo Recital" Model TA224 Integrated Stereophonic 
Receiver includes four Amperex 12AX7/ECC83's, one 
12AU7/ECC82, and two 6AU6's. 
These and many other Amperex 'preferred' tube types 

have proven their reliability and unique design advan-
tages in the world's finest audio components. 

Applications engineering assistance and detailed data 
are always available to equipment manufacturers. Write: 
Amperex Electronic Corp., Special Purpose Tube Divi-
sion, 230 Duffy Avenue, Hicksville, L. I., New York. 

TUBES FOR QUALITY HIGH-FIDELITY 

POWER AMPLIFIERS 
6CA7/EL34: 60 w. distributed load 
7189: 20 w., push-pull 
MI5/ELBA: 17 w., push-pull 
6CW5/EL86: 25 w., high current, 

low voltage 
6BM8/ECL82: Triode-pentode, 8 w., 

push-pull 

VOLTAGE AMPLIFIERS 
6267/EF86: Pentode for pre-amps 
12AT7/ECC81: Twin triodes, low 
12AU7/ECC82: hum, noise and 
12AX7/ECC83: microphonics 
6BL8/ECF80: High gain, triode-

pentode, low hum, noise and 
microphonicS 

RF AMPLIFIERS 

6ES8: Frame grid twin triode 
6ER5: Frame grid shielded triode 

6EH7/EF183: Frame grid pentode 
for IF, remote cut-off 

6E17/EF184: Frame grid pentode 
for IF, sharp cut-off 

811418/ECC85: 
Dual triode for FM tuners 

6DC8/E8F89: Duo-diode pentode 

RECTIFIERS 

6V4/E280: Indirectly heated, 90 mA 

6CA4/E281: Ir,_ ,ctly heated, 150 mA 

5AR4/GZ34: Indirectly treated, 250 mA 

AUDIO APPLICATIONS 

INDICATORS 

6FG6/EM84: Bar pattern 

IM3/08170: Subminiature "excla-
mation" pattern 

SEMICONDUCTORS 

2N1517: RF transistor, 70 mc 
251516: RF transistor, 70 mc 
251515: RF transistor, 70 mc 

IN542: 
Matched pair discriminator 
diodes 

IN87A: 
AM detector diode, 
subminiature 

CIRCLE 302 ON READER SERVICE CARD 

ELECTROMECHANICAL 
SWITCHES FOR 
TELEMETERING SYSTEMS! 

Specifications, performances, ap-
plications for typical electro-
mechanical commutators for 
long-range sampling, program-
ming. Quick comparisons let you 
know what's going on . . . see 

FIND WHAT YOU 

October 2nd, 1959 issue (did you 
miss it?). Another reason to sub-
scribe to electronics (or renew 
your subscription). Fill in 
Reader Service Card box. Easy 
to use. Postage free. 

NEED IN... 

electronics 

ting high-pitched, silent sound 
waves at 25,000 cps, the ultrasonic 
joining unit can join materials 
previously considered extremely 
difficult or impossible to "wet" with 
fluxless solder or weld, such as 
aluminum, silicon, germanium, and 
ferrites. The unit ultrasonically 
excites the molten solder on the 
surface of these substances and 
breaks down the oxide film. Gen-
erator converts a 60-cycle cur-
rent into a 0.001 stroke at 25,000 
cps. These rapid strokes are trans-
mitted to the tool tip which excites 
the molten solder on the surface of 
the weld-piece; thus breaking down 
the oxide film and permitting a 
solder flow. The ultrasonic joining 
unit is rugged and portable, weigh-
ing only 45 lb. It will operate on a 
power input of 115 
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Semiconductor Mount 
MODULAR DEVICE 

SANDERS ASSOCIATES, INC., 95 Canal 
St., Nashua, N. H. New modular 
Tri-Plate semiconductor mounts ex-
tend the breadboarding versatility 
in strip transmission line circuits 
with Sanders' Tri-Plate modules. 
Microwave and computer engineers 
can incorporate the new semicon-
ductor devices directly into their 
circuits using standard Tri-Plate 
module building blocks. These new 
modules are available for cartridge, 
double ended, pill, or pigtailed glass 
packages. 
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Panel Instruments 
EXPANDED SCALE 

WESTON INSTRUMENTS, Division of 
Daystrom, Inc., 614 Frelinghuysen 
Ave., Newark 12, N. J., announces 
two new expanded scale panel in-
struments, offering greatly im-
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No need to hesitate. If you are facing exceptionally tough voltage sensing 

problems your No. 1 choice is the meter shown at your right. 

Easy to see our suggestion is well-founded. This meter is far more sensi-

tive because it employs non-linear elements that precisely control voltage 
and compensate for temperature: FXC's Varistors (VDR's) and Ther-
mistors (NTC's). 

Easy to understand how these components make for more simplified 
circuitry . . . greater stability . . . and less susceptibility to overloads. 

a look at the circuit shown below 

meter is but one of many 

made better by the use 
of FXC's VDR's and NTC's.* 

Write for complete technical in-
formation — or, better still, obtain 

the VDR's and NTC's you'll need 
for making initial investigations by 

ordering our FERROXKIT NO. 
VT-1. The kit, priced at $10.00, 

contains the 9 Varistors and 2 

Thermistors used in the circuit il-
lustrated here. 

DEPENDENT RESISTORS 

METER 
MOVEMENT 

NEGATIVE TEMPERATURE CARBON RESISTORS 
COEFFICIENT RESISTORS 

':'These same units also provide improved sensi-
tivity in automatic feedback control circuits. 

FIERIIIIXC UBE 
CORPORATION OF AMERICA 

Street, Saugerties, New York 

August 12, 1960 

50 East Bridge 
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FROM HEADQUARTERS 

H-H RESISTORS 

The Mark 
of Quality 
since 1924 

all types for all 
applications 
commercial 
or military 

u-, 

FIXED RESISTORS 

ADJUSTABLE TYPES 

FERRULE TERMINALS 

AXIAL LEAD RESISTORS 

EDGEWOUND TYPES 

CUSTOM AND SPECIALS 

BLUE RIBBON SPACE SAVERS 

Design for Reliability fi 

with the Hardwick, Hindle (744y 

These high reliability components incorporate special design 
and construction features that assure the highest degree of 
dependability under the most adverse operating conditions. 
Non-crazing high temperature gray enamel, stronger core, 
welded wire connections, higher shock resistance, immunity 
to salt spray and humidity are advantages inherent in all H-H 
resistors. Fixed, ferrule and adjustable types comply with 
MIL-R-26 specifications and meet EIA standards. 

*Where Space is a Factor —  
specify H-H Blue Ribbon Space Saver Resistors. Sold through author-
ized H-H distributors nationwide. Call or write for catalog including 
both Gray Line and Blue Ribbon Resistors, MIL Types, mounting 
brackets and accessories. Ask for your copy, now! 

» , e 
h-eice 

HARDWICK, HINDLE • INC 
40 HERMON ST., NEWARK 5, NEW JERSEY 

proved readability and precise indi-
cation of true rms values. Both the 
model 1761 a-c voltmeter and the 
model 2531 ruggedized unit have an 
accuracy of ± 0.5 percent of center-
scale value, are temperature com-
pensated from — 55 C to 70 C 
and capable of operation with a tri-
angular wave input. The new ex-
panded scale voltmeters, unlike con-
ventional rectifier instruments, give 
true rms readings of alternating 
voltages even when their frequen-
cies vary or when they are dis-
torted. 
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Control Knobs 
MEET MS-91528 

LERCO ELECTRONICS, INC., 501 S. 
Varney St., Burbank, Calif. Series 
500 instrument control knobs are 
designed to MS-91528 specifications 
for military applications. They are 
available in six types—rounds, 
skirted rounds, dial-skirted rounds, 
plain and skirted pointers, and 
crank-types. Six different sizes are 
provided in MIL-Spec matte black 
finish, and also in mirror finish. 
Knobs are molded of black Tenite 
No. 2, with ribbed construction used 
in large diameter knobs for added 
strength. Two hardened set screws 
are furnished in each. Standard 
in. shaft hole is provided in MIL-
Spec knobs, with in. hole avail-
able on special order. 

CIRCLE 422 ON READER SERVICE CARD 

P-C Connector 
TWIN-PIN CONTACTS 

ELCO CORP., "M" St. below Erie Ave., 
Philadelphia 24, Pa., announces se-
ries 5011 Varicon printed circuit 
connector, employing twin-pin (bi-
furcated) contacts. The receptacle 
will accept series No. 53 taper pins. 
The insulator body is of glass-filled 
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GLOBAL SYSTEMS ENGINEERING 

b. 

International Electric is the prime participant — 
the systems manager — in the development of a 
global digital command and control system which 
will provide SAC a rapid, highly modern means 
of controlling and supporting its forces through-
out the world. 

Creation of this digital data processing system 
involves operations research, systems analysis, 
formulation of equipment requirements, program-
ming and the systems engineering of an inte-
grated complex of electronic sub-systems to meet 
operational requirements. Electronic systems engi-

neers will find at I.E.C. an exceptional opportunity 
to express imagination and technical competence. 

Engineering positions are open in these areas: 
systems engineering, logical design, equipment 
development, preparation and performance of ac-
ceptance test, design and application of peripheral 
equipment. Programmer positions involve crea-
tion of advanced techniques in real-time program-
ming, automatic programming simulation and 
automatic recovery. To inquire about these posi-
tions, write Mr. J. J. Crawford, Director of 
Industrial Relations. 

INTERNATIONAL ELECTRIC CORPORATION 
An Associate of International Telephone and Telegraph Corporation 

Route 17 & Garden State Plaza, Paramus, New Jersey 
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UAW • • ELOTRIC 
COUNTERS 

There's a standard Durant Electric Counter to fit practically any OEM 
application . . . enabling you to build modern electric counting into 
your PRODUCT, MACHINE or METHOD. 

Durant's "HIGH VISIBILITY", with clean-cut legible figures set high up 
and close to the window, show the exact figure at a glance. Many 
Durant fully enclosed Electrics have been performing accurately and 
dependably under varying conditions for years and years — giving the 
reliability so necessary in a counting operation. 

1.1 

"Y" Electric Series 
(Model 6 Y-1 -MF) 

1000 CPM 

"CS" Electric Series 
(larger size — 
larger figures) 

"YE" Electric Series 
Push Button Reset 
(Model 5-TE-8947-0) 

1500 CPM 

"Y" Electric Series 
4 figure 

(Model 4-Y-9434-B) 
600 CPM 

1= 

Ideal for PANEL MOUNT 
(placed and mounted from front) 
on machine or at control center 

Tumbler Lock Key Reset 
for "tamper control" 

Electric — Small, compact; AC counters 
equipped with integral rectifier for high 
speed and long life. Records accurately at 
high, low, or intermediate speeds. 

"CS" Electric — Same external design and 
features as "Y" Series, but with larger case 
size and larger figures ... for more rugged, 
heavy duty applications. 

"YE" Electric — With electric instant reset 
or finger-flick instant reset. 

ACTUATORS and CONTACTORS 
Durant offers photo-electric, lever, roller arm, 
star wheel, or limit switch units for use with 
Electric Counters. 

Send for Catalog Number 55 

DURANT MANUFACTURING CO. 
dependable since 1879 

1912 Buffum St. 12 Thurbers Ave. 
Milwaukee 1, Wis. Providence 5, R. I. 

F=1 1\1 aur 
r f, r. 

Accurately Count Everything ... EVERYWHERE 

, 

"YE" SERIES 
HERMETICALLY 
SEALED FOR 
MILITARY 

MODEL 3-3-5-Y 
ELECTRIC 
COUNTERS 
ONE FRAME 

MODEL 6-Y 
ELECTRIC 

PREDETERMINING 
COUNTER 

PUSH BUTTON 
RESET ELECTRIC 
FOR MILITARY 
APPLICATION 

4 FIGURE 
"Y" ELECTRIC 

PANEL 
MOUNT 

"SP-MF" 
ELECTRIC 

PREDETERMINED 
COUNTER 

REPRESENTATIVES IN ALL. PRINCIPAL CITIES 

diallyl phthalate or high-impact 
general purpose phenolic; has in-
tegrally molded board guides; and 
a single row of contacts on 0.200 
in. centers. The plug, or male mem-
ber of series 5011, comprises Vari-
con contacts staked and soldered to 
the printed circuit board. 

CIRCLE 423 ON READER SERVICE CARD 

Tape Container 
MAGNETIC SHIELDING 

MAGNETIC SHIELD DIVISION PERFEC-

TION MICA co., 1322 N. Elston Ave., 
Chicago 22, Ill. A new 10 in. single 
reel, Netic magnetic tape container 
simplifies identification of program 
material contained within while af-
fording ultimate magnetic shield-
ing. The Netic material affords 
complete protection against tape 
erasure or the introduction of noise 
from unpredictable and extraneous 
magnetic fields during storage and 
transport, even if accidentally 
placed on a tape degausser. Maxi-
mum shielding and structural 
strength is obtained by using 0.049 
in. Netic S-3 alloy. Container may 
be padlocked through convenient 
hasp. The containers are non-shock 
sensitive, non-retentive and do not 
require periodic annealing to main-
tain shielding effectiveness. 
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Crystal Modulator 
1,000-6,000 MC 

MELABS, INC., 3300 Hillview Ave., 
Palo Alto, Calif. Amplitude modu-
lation of octave wide frequency 
ranges is produced by the model 
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HE BUYS DIFFERENTLY 

,1 

Mega-pulse generator tests 10-mc dynamic logic units at Denver Research Institute, University of Denve 

If you sell to the electronics industry, you 
will be more successful if you understand 
exactly how electronic products and services 
are bought. 
You can see at any purchasing meeting how 

the electronics industry differs from most — 
It's in the conversation! The President may 
discuss the fine points of circuit design with 
the research engineer. The production engi-
neer may suggest a choice of components to 
the design man. The difference is that men 
from areas of management, design, produc-
tion and use can and do influence purchase 
of electronic suppliers. 
Look at the badge that identifies the elec-

tronics man. It reads Research-Design-Pro-
duction-management. The interests of the 
electronics man are in any or all of the four 
areas. 

No matter where you find the electronics 
man his engineering background enables him 
to influence the purchase of electronic com-
ponents and equipment. Your advertising 
must reach him to sell electronic goods. 

Only electronics is specially edited each 
week to reach, interest and influence the 
electronics man ... whatever his title. If you 
have something to sell the electronics indus-
try—it pays to advertise in electronics. 

THE ELECTRONICS MAN 

"BUYS" WHAT HE READS IN... 

electronics ®tIc 
A McGraw-Hill Publication, 330 W. 42 St., New York 36, N.Y. 
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/ AC and DC 
109 to 10 amps ±2% DC, -±3% AC 

10 ohms to 10 meg 

+5% center scale 

MODEL $10 

I-R-E METER 

OM it1C 

Ac imvto 1 kv ± 3% 
20 cps to 1 mc 

DC imvto 1 kv ± 2% 

FUNCTION 

• 

vOltS 

3V 
10V 
30V 
100V 
300V 

MUIR 
RO 

1 Model 810 IRE Meter • Price: $445.00111 

wed& New 

Smith-Florence 
emee:-Y-aweeIRE meter 

This versatile new instrument combines all the desirable func-

tions of a multimeter, vacuum tube voltmeter, and exceptionally 
wide range AC and DC ammeter in one space saving, easy-to-
use package. Truly the design engineer's answer to bench clut-

ter, the Smith-Florence Model 810 takes the measurements you 

make most for only 1/3 the cost of comparable instrumentation. 

And These Features, Too—Individually illuminated ranges con-
trolled by the positioning of the function switch.Two calibrating 
output voltages: 1 vdc and 1 vac rms square wave controlled by 

a zener reference circuit to an accuracy of .1%. Scope and re-

corder output. 1 mc dbm scale for audio work. Measures two 

functions simultaneously. Rack mounting at no extra cost. 

OTHER INPUT IMPEDANCE, 10 megohms • POWER REQUIREMENTS, 117 vac 
SPECIFICATIONS ± 10%, 50-60 cps • DIMENSIONS, 13" W x Ph" H x 13" D (cabinet) - 

19" W x 7" H x 13" D (rack) • WEIGHT, 18 lbs. 

For complete technical information, contact your nearby Smith-Florence engineering repre-
sentative, or write the factory. 

WESCON — See this instrument at Booth #903A 

SMITH-FLORENCE, INC. 
4228-36 23RD WEST • SEATTLE 99, WASHINGTON • ATWATER 4-0170 

Another New Instrument For The Sixties From Smith-Florence 

X-154 crystal modulator. A low, 

3-v maximum modulation signal 

permits amplitude modulation of an 

if signal within its frequency 

range in excess of 10 db dynamic 

range without frequency modula-

tion. The modulation element in-

volves use of a high switching speed 

crystal diode, permitting modula-

tion rates as high as 10 Mc. Device 

is useful from 1,000 to 6,000 Mc 

and employs type N connectors for 

direct attachment to existing sig-

nal generators which presently have 

no internal modulation. 
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D-C Power Supplies 
TRANSISTORIZED 

SORENSEN & COMPANY, South Nor-

walk, Conn., introduces seven new 

QM model transistorized d-c power 

supplies ranging from 6.3 to 36 y 

output. The new component-type 

units are completely encased in 

military-type can. Maximum output 

rating is 30 w with voltage regu-

lated to ±0.05 percent against line 

and load variations. 
CIRCLE 426 ON READER SERVICE CARD 

Latch-In Relay 

MINIATURE DEVICE 

MAGNECRAFT ELECTRIC co., 3352 W. 
Grand Ave., Chicago 51, Ill. Class 
11LHS versatile enclosed latch-in 

relay requires only 2-A; by fl in. 
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New Cubic 3-in-1 d-c amplifier has 
built-in strain-gauge power supply 

Important savings in cost, space, and setup time are now 

possible for users of strain gauges with the Cubic Model 

1100 d-c wideband amplifier. This newest addition to the 

Cubic line of instrumentation amplifiers is really three units 

in one. It is (1) a differential-input, wideband d-c amplifier, 

(2) a bridge balance circuit, and (3) a well regulated 

strain-gauge power supply. 

For applications not requiring the self-contained power 

supply, modules which contain two d-c amplifiers can be 

supplied. You can mount 8 of these modules abreast (16 

amplifiers) in a single standard rack. 

Model 1100 amplifiers with built-in power supplies eliminate 

the hookup problems formerly encountered in multiple-

strain-gauge operations. Even more important, they permit 

saving $200-400 per channel since separate power supplies 

and bridge balance circuits are no longer needed. 

ALSO THE 1000-SERIES 

The Cubic line of d-c widehand amplifiers also includes the 

Model 1000 series. These highly sophisticated solid-state 

instruments incorporate all the design improvements of 

1960's state-of-the-art. Key to their versatility is the Cubi-

plug, a module that plugs into the 1000-series amplifier 

chassis to provide any required gain, fixed or variable, 

and single-ended or differential input. 

SPECIFICATIONS AVAILABLE 

Write for complete specifications and ordering information 

on Cubic's complete line of instrumentation amplifiers. 

Dept. E-1, Industrial Division, Cubic Corporation, San 

Diego 11, California. 

BIC CORPORATION 
INDUSTRIAL DIVISION 

August 12, 1960 CIRCLE 203 ON READER SERVICE CARD 203 



HERE'S WHY VELOCITY DAMP-
ING IMPROVES SERVOSYSTEM 
RELIABILITY... The velocity-damp 
servomotor is a replacement for compli-
cated rate-feedback loops—it achieves 
stability by simple and self-contained 
electromagnetic means. 
For example, the BECKMAN® Size 8 

Velocity-Damp Servomotor offers up to 
25 dyne-cm.-sec./rad. additional damp-
ing, and can replace damping genera-
tors in 80% of present applications. In 
addition to elimination of phase shift 
and null voltage problems inherent in 
rate feedback systems, the velocity-
damp unit is shorter, lighter, and con-
sumes less power. 
In BECKMAN Velocity-Damp Servo-

motors, damping is a direct function of 
velocity. A low-inertia drag cup, inte-
gral with the motor shaft rotates in a 
magnetic field generated by a pair of 
permanent magnets. Polarity of one 
magnet is variable with respect to the 
other, so that total force due to induced 
currents may be externally adjusted 
during operation. 
In addition to Size 8 Velocity-Damp 

Servomotors, BECKMAN offers similar 
units in their Size 11, 15 and 18 lines. 
For a complete delineation of servo-

motor damping theory ...including 
transfer functions to help you deter-
mine damping needs ... write for our 
Servo Brief entitled, "Electromagnetic 
Damping!' 

Beckman 
Helipot' 

POTS : MOTORS : METERS 

Helipot Division of 
Beckman Instruments, Inc. YEARS e 
Fullerton, California 

2U 5 

©196o 0.1.1 6..5 

panel space. It consists of two 
complete, miniature type relays 
mounted together. Armatures of 
the two relays are mechanically in-
terlocked so that energizing one 
armature latches it in and releases 
the other armature. Coils and con-
tact mechanisms of each relay are 
complete and entirely independent 
of the other relay except for the 
latch-in levers. Available hermeti-
cally sealed or with removable cover 
for d-c continuous or intermittent 
duty with up to four form C's per 
relay; for a-c intermittent duty 
with up to two form C's per relay. 
Furnished with miniature solder 
terminals with up to 27 pins or 
with miniature plug-in headers with 
up to 20 pins. Overall dimensions 
with solder terminal header, 41 in. 
by 21.1({ in. by 11 in. 
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Microwave Signal Source 
CONSTANT POWER 

MENLO PARK ENGINEERING, 711 

Hamilton Ave., Menlo Park, Cant. 
Designed for operational ease and 
versatility, model 944 constant 
power microwave signal source pro-
vides the development and produc-
tion engineer with a convenient tool 
for rapid response analysis of both 
active and passive microwave net-
works and devices. It consists of 
the model 450 microwave oscillator 
and the series 500 microwave power 
level used together as a system. Fea-
tures include swept frequency op-
eration up to 100 cps over the 8,200 
to 11,000 Mc range. Output power 
capability is 10 dbm minimum. 
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Transformers 
ISOLATION TYPE 

UNITED TRANSFORMER CORP., 150 
Varick St., New York 13, N. Y., 
announces hermetically sealed 
shielded isolation transformers de-
signed to give the ultimate in isola-
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NOW—Complete Line 

Matron® 
Electronic Counting Tubes 

(up to 20.000 counts/sec. 

Typical Drive Circuit 

Now available -- only complete "Band Book of 
Counting 7I'ubes" in print. Tube specifications, ap-
plications, sample, circuits, design criteria are in-
cluded. Available at S1.00 a copy through Dekatron 
Tube Section, Baird-Atomic, Inc. 
No C. O. D. or purchase orders. please! Cash, check 
or money order accepted. 

Baird -Atomic, Inc. 
33 UNIVERSITY RD CAMBRIDGE 38 MASS 

I e7 4Z) ) 
,CD qtaird 

*comic 

tramtheurw_ffreaLst,m # itiettie/r tinsels/Isis 
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Low Noise 

VHF and UHF 

Amplifiers and Preamplifiers 
SERIES 1000 

For application as receiver preamplifiers or 

wide band i. f. amplifiers . . . in scatter 

communications systems, laboratory, or 

nuclear research. Eight standard models 

cover VHF and UHF to 900 mc. High gain, 

low noise. Special pass bands available. 

Advanced techniques permit modification 

of standard units at minimum cost. 

Write for complete details: 

COMMUNITY ENGINEERING CORPORATION 

P. O. BOX 824 STATE COLLEGE, PA. 
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Like Autonetics, Bendix, Boeing, Chalco, 

Convair/ Astronautics, GE, Magnavox, 

Martin, McDonnell, Radioplane, 

Ramo Wooldridge, and STL: 

Count on Hydro-Aire for 
Reliable Transistorized 

Time Delay Devices 

Available now: time delay relays, sequence 

timers, and computer timing modules. Custom-
designed and built by Hydro-Aire for these 
valued customers. All can be readily adapted 
to meet a broad range of requirements, or we 

can custom-design to your specs. Write for a 
prompt quote. 

NEW ELECTRONICS CATALOG describes 
Hydro-Aire solid-state devices including time 

delay devices, voltage regulators, power sup-
plies, and inverters. Write on company letter-
head for your copy. 

111Plifilll 
3000 WINONA AVE., BURBANK, CALIF. 

DIVISION OF feux jlt o co 

Solid-state devices 
include time delay 
devices, voltage reg-
ulators, power sup-
plies, inverters 
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Radio Command System 
for Unmanned Balloons 
Low cost, lightweight unit gives accurate control 

This three-unit radio command system represents the first application of miniaturiza-
tion to unmanned balloon flights. Extremely small size permits use of smaller balloons. 
Includes low-power internal transmitter to permit pre-flight testing. 

Solving problems 
is our business 
One of our customers 
engaged in balloon 
flights needed a minia-
ture radio command sys-
tem. He brought the 

problem to us. The product shown 
here is the result. Our people thrive on 
challenges of this sort. 
New ideas are our business. Every 

new product that emanates from G. T. 
Schjeldahl Co. is the result of ideas of 
creative people applied to a cus-
tomer's problem. 

Miniaturization of electronic equip-
ment necessary in telemetry is a logi-
cal step for us. After pioneering the 
development, use and manufacture of 
superpressure balloons, we realized 
the need for better, smaller and 
lighter electronic equipment. As a re-
sult, in our Electronics Laboratory, 
we are constantly working on minia-
turizing equipment, primarily for use 
in balloons and space vehicles. 

If you have a special problem in-
volving miniature electronics or any 
phase of balloon flights, give us a 
chance to help. Send this coupon for 
further information. 

COMMAND CONTROL SIGNAL 
GENERATOR 

Sends signals to the balloon via three precise audio. 
frequency tones. Battery is self-contained, 

Output-1 volt across 200 ohms 
Audio Frequencies-3 selected in 200 tO100004range 
Radio Frequency—according to users allocation 
Power Supply—I2 V. 15 ma 
Size-8 1/2  x 41/2  x 4 inches 

COMMAND CONTROL RECEIVER 

Miniature receiver is key to favorable weight, perform-
ance and cost. Receives coded audio signals from ground 
control and posses them on to signal decoder. 

Selectivity-5 kc. at 6 db points 
Sensitivity-4 Micro-Volt for 20 db S/N ratio 
Image relection-40 db 
Output-3 v. across resonant reed load 
Environmental— —20' C to +40° C 
Power Requirement-6 v.14 ma 

Size-2 x 6 x 1 inches 

COMMAND DECODER 

Responds to coded signals through relay contact closures. 
Operates on crowded communications channel without 
mis-firing, since a series of two precise frequencies, plus a 
time constant are necessary in command signal. 

Power requirements-45 v. 1 ma and 6 v. 100 ma 

Output-2 sets of relay contacts 
Sixe-2 x 6 x 1 inches 

Specifications for these units apply to a specific cus-
tomer's need. Comparable system can be designed to 
your requirements in the HF and VHF range. 

Unit or adaptations may be used in a variety 
of remote control applications! 

Please send me further information about the Radio Command System and other 
miniature electronic equipment for balloon flights. 

Name  

Firm name   

Address  

PRODUCTS 

SERVICES 

 Title  

NORTHFIELD, MINNESOTA 

Visit Schjeldahl at WESCON— Booth 2627 

tion for line-powered equipment. 
Isolation, which formerly could only 
be obtained from battery power, can 
now be realized by the use of these 
transformers. The effective capacity 
coupling between primary and sec-
ondary windings is less than 0.1 
µof. (Even this minute capacitance 
can be substantially reduced by op-
timum circuit design suited to the 
individual application.) For this 
purpose shields are individually 
terminated to allow maximum flexi-
bility. Input and output terminals 
are brought out on opposite sides 
of a special housing in order to 
maintain the excellent isolation be-
tween line and load. 
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Comparator 
HIGH IMPEDANCE 

WAYNE KERR CORP., 1633 Race St., 
Philadelphia 3, Pa. Type B-921 pre-
cision high impedance comparator 
is a three-terminal bridge to com-
pare impedances of the order of 
megohms against a known standard. 
Accurate to 0.001 percent, it has a 
voltage ratio adjustable between 
0.33:1 and 3:1. Frequency range is 
400 cps to 10 Kc; range of com-
parison-0-3; and discrimination, 
1 in 10° (at ratios 1 to 3). Unit was 
designed for either absolute meas-
urement or comparison of liquid 
permittivity, it being used origi-
nally with oils, ketones, etc. For 
physical convenience, the cells used 
for these measurements have ca-
pacities of the order of 10 gcf. 

CIRCLE 430 ON READER SERVICE CARD 

Transistor Tester 
COMPACT AND RUGGED 

BAIRD-ATOMIC, INC., 33 University 
Road, Cambridge 38, Mass. Model 
NC-1 test set employs a pulse drive 
technique to make direct measure-
ments of d-c parameters at power 
levels equal to the maximum dis-
sipation of the transistor. Both the 
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TRIMMERS 
are dependable because 

they are designed and 

manufactured by 

TECHNOLOGY 
Instrument Corp. 

OE SERVICE 
is dependable because 

a wide selection of types 

and standards are 

AVAILABLE 
FROM STOCK 

where and when 

you need them. 

Quantities 1 to 250 

of an item at 

factory prices. 

Call your 

Avnet 

Sales 

Engineer 
for dependable 

service and 

immediate 
delivery 

AVNET 
AvNET•70 State St..Westbury, N.Y.- ED 3-5800 

AVNET•5877 Rodeo Rd.. Los Angeles 16. Cal.- UP 0-6141 

AYNET•45 Winn St., Burlington, Mass. — 13R 2-3060 
AVNET•4180 Kettering Blvd., Dayton 39, Ohio- AX 8-1458 
AVNET•2728 N. Mannheim Rd., Melrose Park, Ill.. GL 5-8160 
AVNE f•1262 N. Lawrence Sta. Rd., Sunnyvale, Cal.- RE 6-03(2 

'TWIXT TRIMMERS... 
there's little difference in  shape 

not much difference in size 

but a BIG DIFFERENCE INSIDE 

Reliability thru proven manufacturing techniques is inherent in 
TIC Trimmers. TIC Standard Trimmers are not only dependable 
but are AVAILABLE FROM STOCK throughout the nation for 
fast deliveries. 
And as an extra feature TIC has simplified your selection — 

military types in a choice of 4 mountings — all have a temperature 
range of —55°C to —225°C. 
TIC box trimmers with recessed lid are designed for the most 

efficient four point sealing against moisture and dust. 
Standard box trimmers are individually subjected to bubble 

testing. 

All welded connections and dual contacts on both resistance 
element and slip rings are quality manufacturing features of TIC 
Trimmers. 

COMPARE you'll see the BIG DIFFERENCE INSIDE 

distributed nationally by AVNE1 
TYPE 

RTW-W1 (Wire Leads) 

RTW-L1 (Solder Lugs) 

RTW-L2 (Solder Lugs) 

RTW-PI (Printed Circuit Pins) 

25 turn lead screw adjustment (9000°). Standard Resistance 
Values: 50 — 100K ohms. Non-standard values between 10 ohms 
and 125K ohms available on special order. Values below 10 ohms 
and between 125K and 225K ohms also available through the use 
of special techniques. 

Subminiature TPC-Pl for printed 
circuit application. 

37 turn lead screw adjustment 
(13320°). Standard Resistance 
Values 50 — 30K ohms. Non-standard values between 10 ohms 
and 30K ohms available on special order. 

TYPE RWT-Cl (Wire Leads) 
25 turn lead screw adjustment 
(9000°). 
C:oinmercial type, low cost 
trimmers have a temperature 
range of —55°C to +85°C. Anodized metal cases and eyelet 
mounts permit stacking multiple units in limited arcas. 
Standard Resistance Values 50 — 20K ohms. 
Non-standard resistance values between 10 ohms and 25K ohms 
available on special order. 

For full details write, wire, or call 

TECHNOLOGY INSTRUMENT CORP. 
OF ILLINOIS 

10130 West Pacific Ave., Franklin Park, Illinois, GLadstone 1 -11 40 

Subsidiary of TECHNOLOGY INSTRUMENT CORPORATION 
531 Main Street, Acton, Massachusetts, COlonial 3-7756 

VISIT US AT BOOTHS 548 8 549 AT WESCON 

CIRCLE 51 ON READER SERVICE CARD 
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NEW 
FROM 
WESTINGHOUSE: 

STATIC 
POWER 
SUPPLIES 
FOR 
SONAR 

Static power packages from Westinghouse supply 
unfailing power for sonar. In unit shown at right, 
which will power sonar for Edo Corporation, modu-
lar packaging permits replacement of 13 diodes per 
unit in less than one minute. Ratings to meet any 
system range or performance can be supplied. This 
equipment meets Mil P-15736. For help in solving 
your static power supply problems, just contact 
your local Westinghouse sales engineer. Or write: 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-92503 

Westinghouse 

ammeter and voltmeter peak-detect 
current pulses producing a measure 
value equivalent to a steady d-e cur-
rent. Readings are registered on 3 
in. meters. Power transistor d-c 
current gain, saturation measure-
ments, input and output impedance, 
leakage current and breakdown 
voltage can be tested by the NC-1 
as well as diode leakage and break-
down measurements. Tests are con-
ducted in common emitter config-
uration giving readings of Vi„ L„ 
V„ and I, under pulse conditions 
and giving readings of leakage cur-
rent and floating potential by stand-
ard techniques. 
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Connectors 
MICROMINIATURE 

AMPHENOL-BORG ELECTRONICS CORP., 

1830 S. 54th Ave., Chicago 50, Ill. 
The Micro Mod series of micromini-
ature connectors provides a means 
of interconnection and quick re-
movability for "stick" or module 
packaged circuits. Two versions are 
available. One mating pair consists 
of a receptacle and receptacle base, 
and a polarized plug. In the alter-
nate pair, the receptacle is supplied 
without the contacts. In certain 
cases the module leads can then be 
used to form the female contacts. 
Both mating pairs have 12 contacts 
on 0.075 in. centers. The MicroMod 
is 0.380 in. square. 
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Cooling System 
MINIATURE SIZE 

EASTERN INDUSTRIES INC., 100 Skiff 
St., Hamden 14, Conn. Model E/ 
HT-100, type 100 cooling system 
provides OS-45 coolant heat sink for 
an airborne electron tube of 250 
w dissipation. It meets MIL-E-5400 
for Class II equipment. Design 
provides a minimum number of 
fluid and electrical connections and 
practical minimum number of corn-
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"Without 

speculation 

there is 

no good 

and original 

observation" 

—Charles Darwin, naturalist 

Man's search for scientific knowledge and 
understanding has its taproots in the above 
thought expressed by Darwin in a letter to 
his distinguished contemporary, Alfred Rus-
sel Wallace, in 1857. 

Speculation—intuitive contemplation 
guided by past discoveries—led Darwin to 
his famous observations set forth in Origin 
of Species. Similarly, it led Alexander 
Graham Bell to the invention of the tele-
phone—and has since led to many major 
advances in electrical communications. 

At Bell Telephone Laboratories, the puz-
zling flow of current in semiconductors 
provoked speculation which yielded the 
transistor—and a Nobel Prize. Speculation 
about the behavior of the electron led to ex-
perimental proof of its wave nature—and 
another Nobel Prize. "Brains" capable of 

guiding missiles and space probes first 
took form in the bold speculations of Bell 
Laboratories scientists. 

Today, Bell Laboratories scientists and 
engineers are more keenly aware than ever 
of the importance of speculative thinking. 
The far-reaching scientific and technologi-
cal developments of tomorrow are already 
the subject of advanced research. Among 
them are radically new materials and de-
vices—basically new switching systems, 
transmission via satellites, and waveguide 
networks able to carry hundreds of thou-
sands of voices simultaneously. 

Through .iiiformed speculation about Na-
ture's laws, Bell Laboratories will continue 
to search for the "good and original obser-
vations" which are so vital to the ever-
improving Bell Telephone System. 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 



INSTRUMENTATION • GUIDANCE • TRACKING • COMPUTER • CONTROL AUTOMATION 

XV 20A 

REVOLUTIONARY 
SEMICONDUCTOR 

poNepowhe Radiation Tracking Transduc 
cletec sition of a source of radi 
ation in two axes in microseconds wit 
no moving parts. 
FEATUR —Wide field—plus or minus .2 inches High res 

less than .000001 inch Fast response-5 microsecontl 
Visible to near infrared—.5 to 1.1 microns Single silicor 

element • Self-generating Simple—only four output leads 

2 MODEL — IMMEDIATELY AVAILABLE FOR 

EVALUATION AND APPLICATION DEVELOPMENT 

XY-20A in sealed, anodized aluminum package, with calibratio 
plot and connecting cable. 

XY-20 as above, with 25°, f:0.95, F=1" lens. 

For detailed literature and additional information, write or phone 

MICRO SYSTEMS INCORPORATED 
2925 East Foothill Boulevard,Pasadena,Calii. 
SYcamore 5-5689 

INSTRUMENTATION • GUIDANCE • TRACKING • COMPUTER • CONTROL AUTOMATION 

ponents. The thermodynamic de-
sign both at the unit and compo-
nent level is carried out to a refined 
degree, resulting in a miniaturized 
cooling system weighing 3.9 lb and 
requiring only 95 va of electrical 
power under continuous operation. 
In addition to acting as a heat sink 
the unit provides for coolant ex-
pansion, visual coolant inspection, 
coolant over pressure protection, 
over heat protection, and interlocks 
circuits protecting against low cool-
ant flow and high coolant tempera-
ture. 
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Speed Reducers 
& GEARHEADS 

DYNAMIC GEAR CO., INC., Dixon Ave., 
Amityville, L. I., N. Y., has intro-
duced a line of Buord size 11 frame 
speed reducers and gearheads that 
feature whole-number ratios, 
eliminating the need for the de-
sign engineer to make extensive, 
time-consuming calculations. Fea-
turing postless type construction 
the units are accurate to within 0.5 
percent. They are for mounting 
on standard Buord MK14 servo-
motors. The Dynaco speed reducers 
and center-shaft gearheads are 
available in over 190 stock ratios— 
from 7:1 to 5,950:1. Units are 
either opposite or direct rotation 
and lubricated for life ( —55 C to 
+100 C) and measure only 1.420 
in. overall. 
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Components 
FOR RIDGED WAVEGUIDES 

THE NARDA MICROWAVE CORP., 118-
160 Herricks Road, Mineola, L. I., 
N. Y., announces a new line of 
measurement equipment and compo-
nents for the D9 double ridged 
waveguide in the 4,750 to 11,000 
Mc band. Ridged waveguides are 
capable of handling a broader band 
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Experience—the added alloy in A-L Electrical Steels 

Higher permeability values now guaranteed 
for Allegheny Ludlum's Moly Permalloy 

Means new, consistent and predictable 

magnetic core performance 

Molybdenum Permalloy nickel-iron strip is now available 
from Allegheny Ludlum, with higher guaranteed perme-
ability values than former typical values. For the buyer, 
this new high quality means greater uniformity . . . more 
consistent and predictable magnetic core performance. 

This higher permeability is the result of Allegheny 
Ludlum's intensive research on nickel-bearing electrical 
alloys. A similar improvement has been made in AL-4750 
strip steel. A-L continues its research on silicon steels, 

WOW 7490 

including Silectron, well-known grain-oriented silicon 
steel, and other magnetic alloys. 
Complete facilities for the fabrication and heat treat-

ment of laminations are available from Allegheny Ludlum. 
In addition, you can be assured of close gage tolerance, 
uniformity of gage throughout the coil, and minimum 
spread of gage across the coil-width. 

If you have a problem relating to electrical steels, 
laminations or magnetic materials, call A-L. Prompt tech-
nical assistance will be yours. And write for more in-
formation on Moly Permalloy. Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, Pa. 

Address Dept. E-8. 

ALLEGHENY LUDLUM 
STEELMAKERS TO THE ELECTRICAL INDUSTRY 

Export distribution, Electrical Materials: AIRCO INTERNATIONAL INC., NYC 17 

Export distribution, Laminations: AD. AURIEMA, NYC 4 
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AUGUST 23-26 • LOS ANGELES, CAL. 

STANDARD SIZE 
CRYSTAL UNITS 
The crystals that made the name of 
McCoy a synonym for quality. Metal 
encased, the M-1, M-4, and M-5 are 
available in frequencies from 500.0 
kc to 200.000 mc. 

Shown Actual Size 

ALL-GLASS 
CRYSTAL UNITS 

G G-20 -21 

Shown Actual Size 

HC-18/U type. Meet new CR-73/U 
and CR-74/U specs. Available 5000 
kc to 200.0 mc. 

Write 
for free, 
illustrated 
catalog 

SUB-MINIATURE 
CRYSTAL UNITS 

Fill the need for miniature crystals from 
1.0 mc to 200.0 mc. Meet specs MIL-C-
3098B and ARINC No. 401 

Ld t-vCOY 

M<C 
2C1 

Shown Actual Size 

1 

CRYSTAL FILTERS 
Band pass types from 1.0 mc to 30.0 mc 
center frequency with 6 db band widths 
of 0.01% to 4.0% of center frequency. 
Single side band types from 1.0 mc to 
20.0 mc frequency with 3 db band-
widths from 1.0 kc to 10.0 kc. 

CRYSTAL F,1111 1111111, 1, 

Regardless of size, weight, or shape, McCoy crystals 
and filters will deliver the utmost in stability under 
extreme conditions of shock and vibration. Our re-
search section will be pleased to assist you. 

ELECTRONICS CO. 
Dept. ES 

MT. HOLLY SPRINGS, PA. 
Phone. HUnter 6-3411 

than ordinary rectangular wave-
guides, at various power levels and 
with a wider range of equipment. 
Waveguide cross section and flanges 
are in accordance with the proposed 
standards now being reviewed by 
the Electronic Industries Associa-
tion. The new line of equipment 
includes adapters, tuneable detec-
tors, variable attenuators, direc-
tional couplers, impedance meters, 
slide screw tuners, sliding ter-
minals, high power terminals, 90 
deg axial twists, and waveguide 
tubings. 
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tt.(.111.. MIMS. 

Electronic Timers 
SOLID STATE 

WE13COR, INC., 816 N. Kedzie Ave., 
Chicago 51, Ill. The WC-600 series 
solid state timers, while designed 
for airborne and ground support 
equipment for missiles and aircraft 
application, have many other uses 
in the electronic industry. The WC-
605 repeat cycle timer illustrated, 
operating from 24-30 y d-c, cuts 
off the power 60 sec after the trig-
gering of the cycle. Power is gated 
on again at the end of a second 60 
sec "off" period. Using an R-C 
method of measuring the timing 
interval, the circuit has an inherent 
overall accuracy of -±3 sec. Potted 
modular construction, transistor-
ized circuitry with no moving parts, 
insure the units of faultless opera-
tion. Accuracy of ±5 percent, not 
affected by extreme shock and vi-
brations in temperatures ranging 
from —55 C to +71 C. 
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Lab Tape Recorder 
PORTABLE UNIT 

AMPEX CORP., Instrumentation Divi-
sion, 934 Charter St., Redwood City, 
Calif. The CP-100, a complete 7 or 
14-channel recording and reproduc-
ing system, is a reliable reel-to-reel 
machine for instrumentation or 
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TO INSTRUCTION GATE 
AND REGISTER 

Typical n-junction matrix for 
n-stage matrix configuration. 
Fairchild 2N1613 transistors 
and FD200 diodes, used 
throughout, guarantee 
acceptable leakage, switching 
speed and conductance 
values up to 125°C. 

RUMW 
TO COMPUTER MATRIX PROBLEMS 
LOW LEAKAGE TRANSISTORS AND FAST RECOVERY, LOW CAPACITANCE DIODES FROM FAIRCHILD 

Approach to the ideal matrix. 2N1613 silicon transistors and FD200 silicon diodes from Fairchild are unique in making 
feasible the ideal matrix. They give you low leakage and low capacitance with high conductance and high speed, even 
at high ambient temperatures. These characteristics are combined only in Fairchild Planar devices. With them you can 
now largely ignore stray leakage or capacitance build-up across the matrix. Temperature effects and long-term per-
formance decay are no longer critical. You can eliminate complex circuitry previously necessary in designing around 
these losses. 

Fairchild's Planar structure for transistors and diodes features the industry's most advanced diffusion and surface 
passivation techniques. Current leakage is reduced to 10 mA maximum (2N1613) and 0.1gA maximum (FD200) at 
25°C. Maximum values at 150°C are 10µA and 100gA. 

Surface passivation also prevents significant degeneration of parameters during circuit life which could introduce error 

or failure in the matrix. This technique also lends itself to precisely controlled manufacture, assuring excellent product 
uniformity. 

2N1613 ELECTRICAL CHARACTERISTICS (25°C except as noted) 

Symbol Characteristic Min, Typical Max. Test Conditions 

eFE 
I VBE(sat) 

VCE(sat) 

Cob 

ICU) 

D.C. Current Gain 
Base Saturation 

Voltage 
Collector Saturation 

Voltage 
Collector 

Capacitance 
Collector Cutoff 

Current 

40 120 lc =150 mA Vcc , 10V 

1.3V lc =150 mA IR -- 15 mA 

1.5V lc • =150 mA Is 15 mA 

18 25µµf IE —0 Vca —10V 
0.8eng A 10% A Vc8-.---60 T 25°C 
1.0µ A 10u A Um- --60 • T 150*C 

F0200 ELECTRICAL SPECIFICATIONS (25°C except as noted) 

Symbol Characteristic Min. Typical Max. Test Conditions 

VF 

in 
1R 

eV 
frr 

Co 
RE 

Forward Voltage 
Reverse Current 
Reverse Current 
(15ec) 

Breakdown Voltage 200 V 
Reverse Recovery 

Time 
Capacitance 
Rectification 

Efficiency 35% 
Forward Voltage 
Temperature 
Coefficient 

—1.8 mV/oC 

1.0V 
0.1uA 

100nA 

50.0 
mu sec 
5.0upf 

- 100 mA 
VR —150V 

VR —150V 
IR — 1000A 

It =30 mm 81--15011 
Ir 30 mA 

VR—OV f 1 mc 

100 mc 

V. SEMICONDUCTOR CORPORATION 

A Wholly Owned Subsidiary of 

Fairchild Camera and Instrument Corporation 

545 WHISMAN ROAD, MOUNTAIN VIEW, CALIFORNIA • YORKSHIRE 8-8161 • TWX: MN VW CAL 853 
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A few of the many unlimited arrangements made possible with the 

PREM-O-R.A.K 
MODULAR CONSOLE SYSTEM 

) 
PACKAGE WITH ILPI [Toi.UVUUJuM,11Tè 

POR 
Series 

, 

DCR Series 

Standard 

CONSOLES • RACKS • CHASSIS • PANELS•CABINETS •CASES 

Shown here are only a few of the 
many PREMIER STANDARD METAL HOUSINGS which are stocked by 

leading distributors throughout the country. 

CONTACT YOUR LOCAL DISTRIBUTOR or WRITE FOR LATEST COPY 
OF THE PREMIER CATALOG 

2Usf,.i.efill'ILL3 METAL PRODUCTS CO. 
337 MANIDA STREET, NEW YORK 59, NEW YORK 

WESTERN SALES OFFICE, 1485 Bayshore Blvd., San Francisco 24, California 

EXPORT DEPARTMENT: EMEC, 127 Grace Street, Plainview, New York 
IN CANADA: PREMIER METAL HOUSINGS, Ltd., 5810 Smart Ave., Montreal 

SEE THE LATEST ADDITIONS TO THE PREM-O-RAK 
MODULAR CONSOLE SYSTEM • WESCON SHOW—BOOTHS 340-341 

general laboratory application. It 
accommodates either 4 or 1-in.-wide 
tape on 101L-in. reels, and provides 
six tape speeds-17,, 31, 7.1, 15, 30 
and 60 ips as well as fast-forward 
and rewind. Direct or f-m carrier 
recording is employed. Cumulative 
flutter of the unit is below 0.6 per-
cent peak-to-peak at 60 ips, with 
tape-speed deviations of no more 
than ±0.25 percent and start time 
less than 3 sec. Frequency response 
from d-c to 200 Kc is available 
(with —25 db signal-to-noise 
ratio). Built for use at altitudes 
up to 10,000 ft, the CP-100 operates 
while in motion, in airplanes, sur-
face ships, trailers, submarines and 
other mobile applications. 
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OTHER NEW PRODUCTS 

Dust-Free Cabinet 

FOR WORK BENCHES 

SPECIALTIES, INC., Skunks Misery 
Road, Syosset, L. I., N. Y., an-
nounces Specialaire, a new inex-
pensive dust-free illuminated work 
chamber with double filtration for 
maximum air cleanliness, now 
available for standard work 
benches. The self-contained cabi-
net was designed to provide high 
dust arrestance for assembly, 
research and test of electronic com-
ponents and other precision instru-
ments in both cleaned and non-
cleaned areas. Rejects due to dust 
contamination are eliminated by 
use of the portable cabinet with a 
continuous flow of filtered air which 
prevents fine dust particles from 
entering the work area. The self-
charging electrostatic filtration has 
an arrestance value of 95 percent 
on dust particles ranging from 0.08 
to 80 microns in diameter. Cabinet 
features a hinged panel to permit 
insertion of large work specimens, 
permanent washable type filters 
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and adjustable air flow. Special-
aire measures 36 in. by 28 in. by 18 
in. 
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T-R Tubes 
FOR HIGH POWER USE 

TUCOR, INC., 18 Marshall St., South 
Norwalk, Conn., has available a new 
series of T-R tubes of the folded 
cylindrical type for high level, high 
average power applications. The 
T48U series are available in a wide 
variety of sizes and in 7052, 707, 
Pyrex or quartz. Having been suc-
cessfully tested in air-cooled du-
plexers at over 100 Kw average 
power, the tubes are designed to 
cover a range from uhf to S-band. 
Delivery is stock to 30 days depend-
ing on type. 
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Coil Winder 
FULLY AUTOMATIC 

ASSOCIATED AMERICAN WINDING MA-

CHINERY, INC., 750 St. Ann's Ave., 
New York 56, N. Y. New Blu-Red 
automatic winding machine will 
wind radio, tv and communication 
type coils without human assist-
ance. Model KWA-58 automatically 
loads, winds, cements, bakes and 
unloads. Intended for high produc-

IMPROVE THE QUALITY OF 

YOUR SEMI-CONDUCTORS 
THROUGH CRYSTAL PURITY 

Equipment that goes to the heart of the problem ... attain-
ing part per billion purity in the refined crystal to assure 
uniform high quality in the end product. That, in its 
simplest form is the mission of the — 

FLOATING ZONE REFINER 
This KINNEY development, handling rods up to 11/2 " in 
diameter, 6" to 10" in length, is significant to producers of 
transistors, diodes, rectifiers, capacitors, etc. In addition 
to highest purity Silicon and Germanium, you can produce 
refractory metals of maximum purity... Tantalum, Molyb-
denum, Tungsten and Columbium in Vacuum of 1 x 10-5 
mm Hg or other controlled atmosphere. Get the facts — 
write today! 

WRITE TODAY FOR 

SPECIFICATIONS 

AND PERFORMANCE 

DATA ON THIS AND 

OTHER KINNEY HIGH 

VACUUM EQUIPMENT 

KINNEY VACUUM DIVISION 
THE NEW YORK AIR BRAKE COMPANY 

3565H WASHINGTON STREET • BOSTON 30 • MASS. 

Please send me full information on the KINNEY Floating 
Zone Refiner and other Electronic Equipment. 

Name  

Company  

Address  

City Zone State  

August 12, 1960 
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An important 

NEW GUIDE to 
ELECTRONIC 
CHEMICALS 
of high, defined purity 

„gaga 

eatime--

...may we send 
you your 

complimentary 
copy? Mail 

coupon below. 
More than 40 electronic chemicals of 

exceptional purity appear in this handy 

new reference guide. You will find, for 

example, high purity 'Baker Analyzed' 

Reagents for semi-conductors...vacuum 

tubes ... ferrites thermistors. 

Do you know that every 'Baker 

Analyzed' Reagent electronic chemical 

is labeled with an Actual Lot Analysis 

that defines the degree of purity to the 

decimal? And that many are labeled 

with an Actual Lot Assay as still a 

further proof of purity? Do you know 

that in many of these chemicals copper, 

nickel and other critical impurities are 

defined at levels of .1 and .2 parts per 

million? And that several important 

solvents are now controlled to meet 

stringent resistivity specifications? 

SEND FOR YOUR FREE GUIDE TODAY. 

It lists J. T. Baker electronic chemicals 
controlled to extremely low limits of critical 
impurities, and includes specification 
sheets that prove the superi-
ority of 'Baker Analyzed' 
Reagents for electronic speci- J.T.Baker 
fications. Fill in coupon now. 

J. T. Baker Chemical Co. 
Phillipsburg. New Jersey Dept. E 

Gentlemen, Please send me my copy of 

"j. T. Baker Electronic Chemicals." 

Name  

Title  

Company  

Street Address 

City  Zone State   

tion runs of universal coils—such 
as cross-wound or lattice type wind-
ings—the coil winder has a speed 
of 200 to 3,000 rpm, steplessly ad-
justable. Wire diameter ranges 
from 0.004 in. to 0.020 in.; coil 
width can be up to 0.945 in. Maxi-
mum core length is 21 in.; coil 
diameter is 2 in., maximum. Set-
tings of coil width, crossover rate 
and progression are quickly and 
easily made from outside the ma-
chine, without calculation. Enam-
eled wire, cemented as wound, may 
be used. 
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Mixer-Preamplifier 
LOW NOISE 

LEL, INC., 380 Oak St., Copiague, 
L. I., N. Y. A new addition to the 
company's series of microwave 
receiver head-ends, the MMK-1 
matched-mixer assembly covers a 
frequency band from 15,000 to 
17,000 Mc, has a nominal band-
width of 8 Mc and a noise figure of 
91 db. Gain is 25 db, and one milli-
watt of local oscillator power is 
required. 
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Subcarrier Oscillator 
TRANSISTORIZED 

SOLIDTRONICS DIVISION, Electro-

solids Corp., 14751 Keswick St., 

Van Nuys, Calif. New, completely 
solid state subminiature subcarrier 

BROADBAND 
POWER 
DENSITY 

METER Model NF-157 
For fast, accurate determination of 

RF power density and location of areas 

presenting RF hazards to personnel 

Description: A broadband device providing 
direct reading of RF power densities from 1 
mw/cm2 to 1000 mw/cm2 (mid-scale read-
ings), over the continuous frequency range 
from 200 to 10,000 MC. 

Features: 
Direct reading of power density insures 
immediate awareness of hazardous areas. 

Broad frequency range and high accuracy 
permit universal application to mapping 
of high level RF fields from VHF to X-Band. 

Accurate built-in step attenuator provides 
capability of handling power densities over 
a dynamic range of 10,000 to 1. 

Three constant-gain calibrated probes per-
mit direct reading in mw/cm2 over the 
continuous frequency range from 200 to 
10,000 MC. 

Physical separation of probes from main 
unit vastly increases flexibility of applica-
tions. 

Battery-powered, light-weight design per-
mits complete portability. 

Convenient carrying case simplifies trans-
portation of instrument. 

Efficient shielding prevents stray RF pick-
up. 

Conservative design insures resistance to 
over-load. 

Main unit may be used independently as 
an accurate, rugged RF power meter over 
a wide power range. 

Send for our Catalog No. 604 

EMPIRE DEVICES 
PRODUCTS CORPORATION 

AMSTERDAM, N. Y. Vlctor 2-8400 

MANUFACTURERS OF FIELD INTENSITY METERS 

DISTORTION ANALYZERS • IMPULSE GENERATORS 
COAXIAL ATTENUATORS • CRYSTAL MIXERS 

VISIT OUR BOOTHS 2819-2820 
AT THE WESCON SHOW 
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THE 
ELECTRONICS 
MAN 

GRUES 

WHERE 
TO FIND 
HIM 

The electronics man may be found in 
any or all of the areas of research, de-
sign, production, management. 
Your problem: sell him (wherever he 

is) and keep him sold all year long. 
Here's the simplified key to this job! 
Use electronics to arouse his interest 

and create acceptance for your products 
in the magazine's weekly issues. 
Use the electronics BUYERS' GUIDE 

and Reference Issue to be there all year 
long whenever he is 
ready to buy. 

This is the best 
selling combination 
in the electronics 
industry .... and the • 
one that carries the 
most weight! 

electronictt 

"Mr 

THE ELECTRONICS MAN 

"BUYS" WHAT HE READS IN ... 

electronics 
0  A McGRAW-HILL PUBLICATION 

330 West 42nd Street, New York 36, New York 

25 years of 
progress In 
1,01 parts 

OR 
se_ 

now! WASHER BASE 
WING NUTS 

from GRC STOCK 

Integral wide-diameter washer 
base eliminates need for sepa-
rate washer. Cuts your cost, 
saves assembly time and labor. 
Specially suitable for use with 
bolt holes, adjusting slots, soft 
surfaces. Holds better because 
of greater seating area. 14 
thread sizes—#6 thru We". GRC 
—world's most complete stock 
of standard and special wino 
nut., 

El REDUCE COSTS 
II] SIMPLIFY ASSEMBLY 
E IMPROVE APPEARANCE with 

DIE CAST ZINC ALLOY 
& MOLDED NYLON 

DIE CAST -1 
ZINC ALLOY 

r, 

Wing Nuts 

Cap Nuts 

FASTENERS 
• Uniformly accurate • Wide range of 

• High in quality stock styles, types, 

Low in cost sizes and threads 

Produced in one high speed automatic 
operation, GRC's exclusive methods as-
sure uniformity, smooth, rustproof & cor-
rosion resistant surfaces and the lowest 
possible cost. New kinds of fasteners 
never before available . . . modifications 
in stock fasteners for specified use 
infinite variety in styles, types and sizes, 

have been made possible by 

GRC's special automatic die cast-
ing and molding machines 

Write, wire, phone RIGHT NOW 
for samples, prices & copy of 
GRC's NEW DETAILED CATALOG 

World's Foremost 
Producer of 
Small Die Castings 

REPRODUCER COR 

Thumb & 
Wing Screws 

MOLDED %%, NYLON 
Screws 

Cdi .-,... 

Hex Nuts 

Washers 

F.- .2' " AM InSSCurlaetWors 
151 Beechwood Ave., New Rochelle, N. Y. • NEw Rochelle 3-8600 
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AC ELECTRONIC GENERATOR.; 

MODEL 150 

$5250 
PRECISION 
AC POWER 
SUPPLY FOR 
LABORATORY & 
PRODUCTION USE 

• 

• 

SPECIFICATIONS 
Power Output   160 V.A. Total Distortion   Less than 1% 
Fixed Frequency 400 CPS -. - (other frre. ay.!: Regulation   Less than 1% 
Variable Frequency   350-450 CPS Operates with load of any power factor 
External Frequency   50-4000 CPS Small size   83/4" x 19" Panel 

Also Available — Model 250 — 250 VA Power Output 

Representatives in Principal Cities 

INDUSTRIAL TEST EQUIPMENT CO. 
55 EAST 11th STREET • NEW YORK 3, N. Y. 

VISIT OUR BOOTH NO. 433—WESCON 1960 
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NEW 
FROM 
WESTINGHOUSE: 

STATIC 
POWER 
SUPPLIES FOR 
GROUND 
SUPPORT 
EQUIPMENT 

Static inverters and converters in kilowatts from 
Westinghouse convert d-c to a-c, d-c to d-c and 
a-c to a-c. For ground support equipment applica-
tions—from test to launch—these inverters perform 
unerringly. Operation is completely static. High 
efficiencies, smaller size and weight, increased re-
liability, greater packaging flexibility, reduced 
maintenance are all attainable through use of 
Westinghouse static inverters and converters. Rat-
ings of 10 kva are obtainable. Higher ratings are now 
under development. A 4.5 kw, d-c to 400 cycle con-
verter is displayed at right. For help in solving your 
static power supply problems, contact your local 
Westinghouse sales engineer. Or write: Westing-
house Electric Corporation, P.O. Box 868, Pittsburgh 
30, Pennsylvania. .1-92504 

Westinghouse 

oscillator utilizes a sine wave oscil-
lator which eliminates the necessity 
for output filters. It also employs 
reactive current feedback to insure 
against overdriving. It features: 
no warmup time; a maximum drift 
of ±:0.5 percent over the bandwidth 
over an eight hour period and a 
wide temperature range; a signal 
linearity of less than -±0.5 percent; 
the practical utilization of an un-
regulated power source—a varia-
tion of power supply voltage of 1" 
percent will produce less than a 
0.05 percent frequency change. The 
unit has a volume of 2.5 eu in. and 
weighs less than 2.5 oz. 
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Ceramic Parts 
METALLIZED 

MITRONICS INC., 1290 Central Ave., 
Hillside, N. J., announces an ex-
tremely subminiature metallized 
housing with an o-d of 0.030 in. 
and an i-d of 0.012 in. This ceramic 
part is only 0.008 in. thick includ-
ing the metallized portion. The part 
is metallized with molybdenum 
manganese and nickel plated on 
both flat surfaces. In spite of its 
small size, this part can be her-
metically sealed by brazing or soft 
solder. Part has possible applica-

tion to diodes. 
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Oscilloscope 
MILITARIZED 

HEWLETT-PACKARD CO., 1501 Page 
Mill Road, Palo Alto, Calif. Model 
170A is a rugged, militarized 30 
Mc scope with maximum reliability 
and versatility. It features conven-
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tional controls and provides a big, 
bright presentation on a 5-in. crt. 
The instrument also includes a 
new beam finder and dual plug-in 
system. Increasing its versatility 
is the new 166D sweep delay gen-
erator plug-in, which delays the 
main sweep to permit detailed ex-
amination of a complex signal or 
pulse train. 
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Synchro Test Fixture 
PER MIL-S-20708A 

ANGLER INDUSTRIES, 3 Lexington 
Drive, Metuchen, N. J. The fixture 
illustrated is made to hold synchros 
for tranformation ratio, phase shift, 
impedance, primary power and cur-
rent tests as specified in MIL-S-
20708A. The synchros are installed 
and removed readily by specially 
designed quick mounting and dis-
connect clamps, clamp wrench and 
hardware which are supplied. The 
fixture features in addition a 
ground lug which insures complete 
electrical ground return path. Com-
ponents in the size range from 5 to 
19 may be tested with this fixture. 
Price is $32. 

CIRCLE 445 ON READER SERVICE CARD 

Synchronous Motor 
VERSATILE 

THE SUPERIOR ELECTRIC CO., 83 
Laurel St., Bristol, Conn. Type 
SS150M militarized Slo-Syn syn-
chronous motor finds application 
as a driving motor for beacons, 
searchlights, radar antennas and 
similar duty where an a-c syn-

NEW 
FROM 
WESTINGHOUSE: 

STATIC 
POWER 
SUPPLIES 
FOR 
AIRCRAFT/ 
MISSILES 

Westinghouse packages silent, lightweight, static 
transformer-rectifier units now in use on Snark and 
Sergeant misiles, Lockheed Electra and U.S.A.F. 
C-130 aircraft. The 200 ampere regulated d-c power 
supply shown at right is used on the Lockheed 
Electra. Size: 0.4 Cu. ft. Weight: 19 lbs. Regulation 
is never more than +.8 volts under all input con-
ditions. Our breadth and depth of line in T-R units 
meets any specific altitude or environmental condi-
tion. For help in solving your static power supply 
problems, contact your local Westinghouse sales 
engineer. Or write: Westinghouse Electric Corpora-
tion, P.O. Box 868, Pittsburgh 30, Pennsylvania. 

J.92505 

Westinghouse 
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for further information, write or telephone 
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The Application of 

DATA PROCESSING TECHNIQUES 

• • • in tracking, timing. guidance and test systems is a familiar 
problem to Anelee Systems Division engineers. 

For almost ten years, they have worked together in the development 
of logical solutions to special military problems of air, land and sea 
operations, including equipment for MIL Spec environments. During 
this time, they have also developed unusual systems for industrial 
and commercial applications. 

Finished equipment required for these systems may be produced by 
the customer or by the Anelex manufacturing facility under the direct 
supervision of the engineering group. This division is staffed by 
technicians and skilled craftsmen who have specialized in the 
production of sophisticated data processing equipment. 

We will be glad to tell you frankly and promptly whether your 
particular requirement is within the capabilities 
of our Systems Division. 

AN ELEX CORPORATION 
150-F CAUSEWAY ST., BOSTON 14, MASS. 

chronous motor having a torque of 
150 az-in. and a speed of 72 rpm is 
required. Its 'instant stop, start 
and reverse characteristics and 
capability for use as a d-c stepping 
or "inching" motor makes it ex-
tremely versatile. Ratings are: 
input 120 v, 40/70 cycles single 
phase, 0.4 ampere maximum cur-
rent (at 60 cycles) ; 72 rpm output 
speed, 150 oz-in. torque at 60 cycles. 
Weight is 6-i lb. Standard types 
are available with specially de-
signed planetary gear speed reduc-
tion assemblies providing speeds of 
approximately 16:6, 3.3, 0.67, 0.133 
or 0.027 rpm. 
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H-V Test Sets 
CONSOLE TYPE 

ASSOCIATED RESEARCH, INC., 3777 W. 
Belmont Ave., Chicago 18, Ill., has 
introduced h-v test sets in console 
type cabinets, providing•a-c poten-
tials to 150 Kv for tests of com-
ponents, assemblies, cables and in-
sulating materials, films and oils. 
Models are available with maxi-
mum outputs of 30 Kv, 50 Kv, and 
75 Kv, with ratings of 1, 2 and 5 
Kva, as well as up to 150 K. 
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Ceramic Capacitors 
SUBMINIATURE 

MUCON CORP., 9 St. Francis St., 
Newark, N. J., announces submini-
ature ceramic capacitors made with 
Low-Var (low capacitance varia-
tion) ceramic. The capacitance re-
mains within +4 percent and —8 
percent of the capacitance at 25 C 
over the whole temperature range 
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of — 55 C to -I- 125 C. Any capaci-
tance value can be made between 
75 pf and 5,000 pf, with rated 
voltage of 25 y d-c, 200 y d-c and 
500 I/ d-c. Sizes vary from A in. 
sq by 0.090 in. thick to 17/32 in. 
sq by 0.120 in. thick. Capacitors 
made with Low-Var ceramic mate-
rial can be obtained with radial 
leads, axial leads, radial ribbon 
leads, and axial ribbon leads. Three 
styles of standoffs are also avail-
able. 
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Bobbin Winder 
5-IN. STROKE, 5-IN. O-D 

GEO. STEVENS MFG. CO., INC., Pulaski 
Road at Peterson, Chicago 46, Ill. 
Model 315-AM is a 5,000 rpm bob-
bin-solenoid-repeater-resistor coil 
winder designed for greater oper-
ating convenience. It offers addi-
tional freedom of movement for 
finishing operations by rear mount-
ing traverse rod and wire guide 
mechanism. Consistent cam track-
ing is made possible by new cam 
yoke and traverse system. Quick, 
convenient change-over is assured 
by mounting change gears on the 
front of the head and cam on the 
rear of the head. Maximum o-d 
clearance for coil is 5 in.; maximum 
coil length, 3 in.; maximum loading 
distance for multiple winding 9 in. 
and wire sizes wound 18 to 46. Fur-
nished with tension, winding set-up, 
motor, pre-determining automatic 
counter, magnetic brake and tail-
stock. 
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SSB Receiver 
FOR A-M BROADCASTERS 

KAHN RESEARCH LABORATORIES, INC., 
81 S. Bergen Place, Freeport, N. Y. 
Designed for relaying radio broad-
cast signals, program monitoring in 
difficult reception areas and various 
Conelrad applications, model RSSB-
59-1A receiver brings to the broad-
cast industry the most advanced 
techniques for minimizing selective 

EXCELLENT form-factor and operating versatility 
make these rugged magnetrons ideal for many small-
package applications including CW or pulsed radar 

beacons, test equipment oscillators, airborne navigation, 

proximity detection, surveillance, and transponder type 
operations. 

Light, dependable, and with proven capabilities, these 

tubes operate at 500 to 600 peak volts and 150 ma 

peak pulsed current, permitting low-cost modulator 

components for all applications. They give a nominal 
power output of 1 watt CW and 15 watts peak. 

Engineering programs in progress at Microwave 

Associates are directed towards development of this tube 
as a voltage-tunable magnetron within the same form-

factor. Your inquiries are welcomed on these and other 
magnetrons. 

A copy of our new 72 page Magnetron Catalog is 
available upon written request on your company 
letterhead. 

MICROWAVE ASSOCIATES. INC • 
BURLINGTON, MASSACHUSETTS 

Western Union FAX • TWX: Burlington, M ass., 942 - BRowning 2.300Cb. 
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SIGMA 

CAN NOW TAKE CARE OF COMPETITION IN 

ON-OFF DEVICES 

The Great Competitive Game being what 
it is, drastic measures are often necessary 

if a new product is to be assured of suc-
cess. Frequently, one must even resort to 
publishing better specs than the competitor 
has announced, and then build a product 
to meet them. Some companies even go so 

far as to reverse the order of these events 
but the procedure is rare in North America. 

We used to say the Sigma Series 33 was 
a sliding current relay and that it would 

work on 200 milliwatts. Now there is evi-
dence to the contrary: (1) the "33" works 
best when abruptly energized, and (2) 

there's a new adjustment coded "VG" that 
needs only 100 mw for operation. (Flow's 

that for being wrong two out of two?) 

Series 33 relay 

This new subminiature 
competitor (on the left, 
next to Dr. Guillotin) 

stays within spec and won't open its 

contacts, energized or not, at 30g to 5000 
cycles, under 70g shocks, and over a -65°C. 
to +125°C. temperature range. Contact 

form is DPDT, polarized, magnetically 
biased. This is designated "Form Y" by 
us and means that the armature occupies 

one closed position when there is no coil 

signal, the other closed position when a 

signal of correct polarity and magnitude 
is applied, and back to the first position 
when the signal is removed. On special 
order, 33VG's can be supplied with dual 

coils and/or gold alloy contacts for dry 

circuit work. 

One other thing about applications: the 

VG adjustment of the 33 is good for 

either on-off or off-on requirements; order 
device in main illustration only if your 
application is the former. Series 33 Bulletin 

and VG supplement on request. 

At WESCON—Booth 749-750 

SIGMA 
SIGMA INSTRUMENTS, INC. 

62 Pearl St., So. Braintree 85, Mass. 

An Affiliate of The Fisher-Pierce Co. (since 1939) 

fading distortion and improving the 
signal-to-noise ratio of conventional 
a-m and compatible ssb transmis-
sions. High front end selectivity 
materially reduces adjacent channel 
interference, even when interfering 
signals are many times stronger 
than desired station. Product de-
modulation, utilizing local carrier 
or reconditioned carrier insertion to 
minimize selective fading distor-
tion, or conventional a-m diode 'le-
tection can be selected by front 
panel switch to suit local reception 
conditions. Upper or lower sideband 
reception is also selected by front 
panel switch. 
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Microwave Amplifier 
BROADBAND UNIT 

ALFRED ELECTRONICS, 897 Commer-
cial St., Palo Alto, Calif. New com-
pact microwave amplifier provides 
more than 1 w of broadband power 
output over the entire C band spec-
trum of 4 to 8 Gc. Model 5-542, 
which uses a p-m focused twt, pro-
vides high gain and flat response 
over the entire 4 Ge range at one 
setting of the front panel controls. 
Some key specifications are: satu-
rated power output, 1 w minimum 
output, 25 db minimum; external 
amplitude modulation, front panel 
BNC connector capacitively coupled 
to twt grid with response of 10 cps 
to above 10 Mc. 
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Transistor Oscillator 
EPDXY ENCAPSULATED 

SOLID STATE ELECTRONICS CO., 15321 
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S-200 silicon transistor sinusoidal 
oscillator is completely epoxy en-
capsulated. Frequency stability as 
a function of supply voltage and 
temperature have been emphasized 
together with rugged reliability. 
Power requirements are extremely 
low. This oscillator makes possible 
the concentration of a large num-
ber of discrete control and informa-
tion functions per unit volume and 
weight. It has an inherently long 
life and should provide years of 
trouble-free service. Model S-200 
is virtually immune to the effects 
of shock, vibration and acceleration 
making it ideal for military, mis-
sile and space vehicle, industrial 
and portable applications; also 
wherever power conservation, mini-
aturization and elimination of 
maintenance are a necessity. 
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Servo Amplifiers 
SOLID STATE 

K-F PRODUCTS, INC., 3100 E. 43rd 
Ave., Denver 16, Colo. Model 101 
is a 20 w, 60 cps servo amplifier for 
use with d-c input signals. The 
lightweight unit contains no 
vacuum tubes. A 100 mv d-c input 
will cause 115 v, 60 cps output to 
rated load. The unit is self pro-
tected from overload due to exces-
sive input signal. Input impedance 
is resistive and over 500 K ohms. 
Noise output is negligible and the 
waveform shows less than 10 per-
cent harmonic distortion. Gain, 
zeroing and output controls are 
provided. 
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Transistors 
INTERMEDIATE POWER 

TRANSITRON ELECTRONIC CORP., 168 
Albion St., Wakefield, Mass., an-
nounces a series of four intermedi-
ate power diffused mesa transistors 
in the convenient -17/1 in. stud-
mounted hex package. Characteris-

HIGH POWER 
IN SMALL PACKAGES 

, 

Yuba-Dalmotor Division is modern, 

diversified and flexible— 

from design through production 

Constant-Speed Motor/SC-23 

Speed-Regulated Motor/SC-5 

Motor Generator/MG-I 

Yuba is constantly developing precision specialty 
components for integrated electronic systems in aircraft, 

missiles and industry. Yuba's proven capabilities for 

research, design, development and production assure you 
of the finest in precision equipment. In the field of 

airborne motors and generators, for example, Yuba-
Dalmotor Division has moved ahead. They will design 

and produce to your strict specification—with minimum 
lead time. Shown above are several of the Yuba-Dalmotor's 
carefully produced precision products. 

Yuba also produces signal converters, radio sondes, 
special purpose computors, telemetering and communi-

cations systems, and special instrumentation as well as 
mass-produced precision motors of all sizes. 

specialists in electronic and 
electromechanical equipment 

YUBA-DALNIOTOR DIVISION 
137,5 El Camino Real, Santa Clara, California 

YUBA CONSOLIDATED INDUSTRIES, INC. 

Sales Offices in Atlanta • Buffalo • Chicago • Cleveland • Houston • Los Angeles • New York 

Philadelphia • Pittsburgh • San Francisco • Seattle 
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new' • 
First Subminiature 
10 amp Magnetic 

Latching Relay 

Newest in a series of recent 

state-of-the-art advancements 

at Babcock is the 1.1 oz. BR-9 Magnetic Latching Relay. 

Permitting contact loads from dry circuit to 10 amps, the 

crystal can BR-9 standard relay meets Mil R 5757C and 

Mil R 25018 specifications and is applicable for 

numerous airborne, ground and undersea programs. 
Available in two DPDT types: BR-9X with 

contacts rated to 10 amps and BR-9Y with 

contacts rated to 5 amps dry circuit. Life 
tests prove the BR-9 series capable 

of over 200,000 miss-free op-

erations at extremes of 

temperature and 

load. Write for 

Bulletin 

BR-A. 

ACTUAL SIZE 

SPECIFICATIONS 

Vibration: 30 g, 10-2000 cycles. Shock: 
50 g, 11 millisec. Diel. Str.: 1250 V. Insul. 
Res.: 10,000 MO. Life: 100,000 operations 

min. e125 C to Mil R 5757C. Temp. Range: 
—65°C to +125°C to Mil R 5757C. Duty: Continuous. 

Contact Rating: BR-9X: 10 amp resistive, 28 V DC or 
110 V AC. BR-9Y: Dry circuit to 5 amps. Derate 50% for in-

ductive loads. Overload Rating: 25 amps min. for BR-9X. 
Contact Arrangement: DPDT. Max. Coil Dissipation: 3 watts. 
Min. Pull-In Power: BR-9X — 100 mw, 2 coil pulse operation 
(15 millisec. pulse). Operating Characteristics: Refer to BR-7Z 
coil resistance and operating characteristics, Bulletin BR-592. 

Operate Time: 10 millisec. max. 

Other Babcock Relays include BR-1SZ 5 mw Relays, 
BR-7 ten amp Relays and BR-8 subminiature Relays. 

BABCOCK RELAYS, INC. 
1640 Monrovia Avenue 
Costa Mesa, California 

tics include a power dissipation of 
20 w at 100 C case; a low satura-
tion resistance (typical resistance 
1.7 ohms) ; good beta linearity with 
an operating current range of 50 
ma to 2 amperes; and voltage of up 
to 120. Applications include regu-
lated power supplies and amplifier 
output stages. 
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Tape Reader 
SINGLE LINE 

CALIFORNIA TECHNICAL INDUSTRIES, 

1421 Old County Road, Belmont, 
Calif. Model 220 tape reader can 
operate either single line or continu-
ous run from an external trigger 
source on the front panel switch. 
It is designed to accommodate 5, 
6, 7 or 8 hole, one inch paper Mylar 
tape, and can operate at a reading 
speed of 60 lines (or characters) 
per sec self-stepping or 50 lines 
per sec impulse stepping. It will 
maintain positive indexing of 
tapes, free from kickback or over-
shooting. The contact head is 
pivoted into accurate alignment 
and permits the tape to be changed 
easily. Unit is 6 in. high by 6 in. 
wide by 6 in. deep, enabling it to 
be easily mounted in a relay rack 
paneling. Price is $235. 
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Chopper Package 
FOR PRINTED BOARD USE 

JAMES ELECTRONICS INC., 4050 N. 
Rockwell St., Chicago 18, Ill., intro-
duces a new hermetically sealed 
miniature chopper package for 
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INTERNATIONAL CONGRESS AND EXHIBITION FOR 

INSTRUMENTATION AND AUTOMATION 

INTER KAMA 

1960 

X  
DUESSELDORF • 19 — 26 OCTOBER 1960 

Nordwestdeutsche Ausstellungs-Gesellschaft mbH. (Nowea) 

Düsseldorf, Messegebünde • Telex: 08584853 Nowea Dssd. 

For Information: 

German American Chamber of Commerce 

666 Fifth Avenue New York 19, N Y. 
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There's 
going to be 

- Aniiima meeting 
Who's going to get together and what are they going 
to talk about? 

Electronics men are meeting all over the country to 
talk about everything from ultrasonics to quantatum 
electronics. 

electronics tells you where and when "Meetings 
Ahead" ... gives you the highlights later on. 
Another reason why it will pay you to subscribe to 

electronics (or renew your subscription) right now. Fill. 
in the box on Reader Service Card. Easy to use. Postage 
free. 

FIND WHAT YOU NEED IN... 

electronics 

Ips4, 

TYPE 

JSH 

• 

ACTUAL 

SIZE 

ALLIED 
CONTROLS 

NEW 
SENSITIVE 2 AIVIP RELAY 

for 

*15 g 10 2000 cps vibration 

OPERATING CONDITIONS: 

AVERAGE PULL-IN POWER: 

SPDT 25 milliwatts at 2.5 °C 
DPDT 40 milliwatts at 25 °C 

CONTACT RATINGS: 

Non-inductive — 2 amperes at 29 volts d-c 

or 1 ampere at 115 volts a-c 

Low level contacts are available on request 

VIBRATION: 

5-55 cps at 0.12 inch double amplitude 

55-2000 cps at a constant 15 g 
*20 g available on request 

SHOCK: 

50 g operational 

TERMINALS: 

0.2 inch grid spaced 

WEIGHT: 

1.1 ounce maximum 

Write for Bulletin JSH #62 

ALLIED CONTROL Ig 
ALLIED CONTROL COMPANY, INC. 

2 EAST END AVENUE, NEW YORK 21, N. Y. AL20._ 
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Let us 
show you 
how our 
precision 
wire forms 

CUT 
COSTS! 

FOR THE HERMETIC SEAL INDUSTRY 

mum 

TERMINAL 

LEADS FOR RESISTORS, DIODES, 

TRANSISTORS, CAPACITORS, ETC. 

Send a 
sample or blue print 

for estimates. 

When Art Wire tackles the job, big gains in 
precision and uniformity are possible on 
small components . . . resulting in big sav-
ings in time and production costs. In addi-
tion. Art Wire's modern production methods 
produce a wide variety of components more 
economically. 
Art Wire specializes in wire forms designed 
for today's automatic production lines . . . 
manufactured to assure the economy of an 
uninterrupted work flow. 

ART WIRE AND STAMPING CG. 
18 Boyden Place, Newark 2, N 1 

printed board application. The new 
lay-down package has features for 
low level signal application in both 
military and commercial equipment. 
It can be either directly soldered 
into a p-c board or plugged into 
standard transistor sockets. Models 
are available for operating fre-
quencies from 1 to 500 cps. Both 
MBB and BBM switching config-
urations are offered. Temperature 
range is —55 C to 125 C. These 
choppers will operate properly with 
shock to 50 g and vibration of 30 g 
from 10 to 2,000 cps. Residual 
noise is less than 15 p.v at 400 cps 
into 1 megohm. The straight 
through copper leads reduce 
thermal noise to extremely low 
levels. 
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Variable Delay Line 
MAGNETOSTRICTIVE 

CONTROL ELECTRONICS co., INC., 10 
Stepar Place, Huntington Station, 
L. I., N. Y., has developed a delay 
line with a continuous range of de-
lays from 3 to 3,700 esec. Model 
VM-1090 features precise calibra-
tion and requires 27 turns to cover 
the full range. The unit is supplied 
with an impedance range from 50 
ohms to 4 X ohms. Insertion loss 
at the end of the range, 63 db. 
Maximum number of pulses per sec 
is 5 Kc. Unit is 3l in. in overall 
length and has a 9 in. o-d. Weight 
is 5 lb. Torque is held to a maxi-
mum of 2 oz in. The VM-1090 has 
application as a range calibrator 
for radar systems and can be sup-
plied to suit customer's particular 
requ irements. 
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Sweep Oscillator 
FLEXIBLE UNIT 

HEWLETT-PACKARD co., 1501 Page 
Mill Road, Palo Alto, Calif. Model 

TAURUS 
TERMINALS 

OF 

TEFLON 
We are specialists in man-
ufacturing STANDOFF & 
FEEDTHRU TERMINALS in-
sulated with Teflon*. Sim-
plest terminal to install by 
forcing into undersize chas-
sis hole. 
Taurus Terminals are ac-
cepted and approved by 
major users. Taurus is a 
completely integrated, ex-
perienced and quality 
minded manufacturer of 
terminals.  

TAURUS 

PUNCHED 
CARD 

SENSORS 

Read Entire 
Punched Card 
Statically 

FOR 

SIMPLE SWITCHING USING 

STANDARD PUNCHED CARDS 

The Sensor statically reads en-
tire standard I.B.M. or Reming-
ton Rand punched cards. Each 
hole position has a correspond-
ing closed switch, and each 
unpunched hole position has a 
corresponding open switch 
when the Sensor is actuated. 

Used for automatic test equip-

ment and other automatic 

devices. 

TAURUS 
CORPORATION 

8 Coryell Street 
Lambertville, New Jersey 
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682A sweep oscillator is a con-
venient and flexible instrument for 
obtaining c-w and swept r-f fre-
quencies, 1,000 to 2,000 Mc. Inde-
pendent, direct reading frequency, 
sweep rate and sweep range con-
trols permit fast adjustment and 
full covering of frequency range. 
Rates are fast enough for non-
flickering trace on any oscilloscope 
or slow enough for mechanical re-
cording devices. Model 682 A main-
tains output flat to within ±1 db. 

CIRCLE 458 ON READER SERVICE CARD 

Power Triode 
CERAMIC-METAL 

ITT COMPONENTS DIVISION, P.O. Box 
412, Clifton, N. J. The D-1008 
ceramic-metal power triode, de-
signed specifically to withstand en-
vironmental extremes, is a water-
cooled tube featuring a heavy wall 
copper anode and mesh type 
cathode of proven design. Tube is 

rated at 60 Kw full power input to 
50 Mc and reduced input to 110 
Mc with maximum anode dissipa-
tion rated at 20 Kw. Typical appli-
cations include use as a Class C 
amplifier in commercial service or 
as an oscillator in dielectric and 
induction heating service. As a 
hard-tube radar modulator, this 
tube is capable of switching 220 
amperes at voltages up to 18 Kv 
at rated cathode voltage. The D-
1008 is available for immediate 
shipment and priced at $380. 
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TWT Amplifiers 
X-BAND, C-BAND 

MICROWAVE ELECTRONICS CORP., 

4061 Transport St., Palo Alto, 
Calif., announces twt amplifiers in 
X-band and C-band designed for 
serrodyne, amplitude or phase mod-
ulation applications. The M2204-A 
operates in the 7,000-12,400 Mc 

stable , 
ac power 

INVERTRON 
from 

Behlman 
From a wide variety of "meet your 
needs" models, off the shelf or on 
special order, you can choose an 

electronically tailored iNvER-raoN for 
research, development and testing. 
Total harmonic distortion 1% max. 

with lower distortion on special order. 
Voltage regulation: 1% no load to 

full load standard; to .01% available 
on special order. Standard 

output voltage on single, two and 
three phase models, 0-130 variable. 

Response time: 20 milliseconds. 
MODEL 751-0•4 

POWER RATINGS AVAILABLE: 
..... ....... mu ruffle DIME PHASE 

MODEL NO. POWER MODEL NO. POWER MODEL NO. POWER 
21 M VOLT AMPERES 42 40 VOLT AMPERES 63 60 VOLT AMPERES 
41 40 VOLT AMPERES 82 80 VOLT AMPERES 123 120 VOLT AMPERES 
81 80 VOLT AMPERES 162 160 VOLT AMPERES 253 250 VOLT AMPERES 
161 160 VOLT AMPERES 502 500 VOLT AMPERES 503 500 VOLT AMPERES 
251 250 VOLT AMPERES 1002 1000 VOLT AMPERES 753 750 VOLT AMPERES 
501 500 VOLT AMPERES 2002 2000 VOLT AMPERES 1003 1000 VOLT AMPERES 
751 750 VOLT AMPERES 4002 4000 VOLT AMPERES 1503 1500 VOLT AMPERES 

1001 1000 VOLT AMPERES 6002 6000 VOLT AMPERES 2003 2000 VOLT AMPERES 
1501 1500 VOLT AMPERES 10002 10000 VOLT AMPERES 3003 3000 VOLT AMPERES 
2001 2000 VOLT AMPERES 6003 6000 VOLT AMPERES 
3001 XKI0 VOLT AMPERES 9003 9000 VOLT AMPERES— 
5001 MOO VOLT AMPERES 15003 

_ 
15000 VOLT AMPERES 

OUTPUT FREQUENCIES AVAILABLE: 
MODEL 
LETTER 

FREQUENCY FREQUENCY ACCURACY MODEL FREQUENCY FREQUENCY ACCURACY 
CYCLES PER SECOND 1 2 3 4 5 6 LETTER CYCLES PER SECOND 1 2 3 4 5 6 

A 60 FIXED x X x x x x 0 50.1350 VARIABLE 

8 50-75 VARIABLE x X 1 55-65 VARIABLE 
XX x x 

C 400 FIXED x A x X X X K 300-2000 VARIABLE x 

D 350-450 VARIABLE X x X l 300-3000 VARIABLE x 
E 300-500 VARIABLE x x rA 20-2000 VARIABLE x 

F 150-1350 VARIABLE X Sf 5V ANY SPECIAL FIXED OR VARIABLE 

frequency Accuracy Code: 19 5%; 2=0.2%; 3=0.1 %; 4=0.05%; 5=0.01%; 
6=0.001%; 7=0.0001% ; 8=0.00001 %. 

BEHLMAN 
ENGINEERING COMPANY 

2911 Winona Avenue Burbank, California 

0;427 
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HIGH QUALITY 
CONSTARUCTION 

DEPEsiudABLE 
PERFORMANCE 

—rilifeetileàle:555 

•L`lIC41 

4 .121 

0 F 

HICKORY BRAND 
Coaxial Cables 

Hickory Brand RF Cables consist entirely of 

high-quality components fabricated to uni-

formly high standards. 

Conductor insulation and dielectric material is 
polyethylene for maximum operating efficien-

cy, making these cables especially adaptable 
to applications requiring high, very high and 

ultra-high frequencies. 

Typical examples of Hickory Brand Coaxza/ Cables: 

Army-Navy 
Type N .. 

Dia. of 
Dielectric 

In. 

Nom. 
IMP. 
OHMS 

Attenuation 
DB/100 ft. 
400 Mc 3000 

Shielding 
Bra id 

Nom. 
Overall 
Die. In. 

RG-8A U .285" 52 6 19 Single 
Copper 

.405 

RG-98/U .280" 50 6.1 21.8 Double 
Copper 

.420 

RG-11A/U .285" 75 5.2 18.5 Single 
Copper 

.405 

RG-13A/U .280" 75 5.7 Double 
Copper 

.420 

RG-17A/U .680" 52 2.8 11 Single 
Copper 

.870 

RG-59A/U .146" 75 9 30 Single 
Copper 

.242 

RG-74A/U .370" 50 4.3 14 Double 
Copper 

.615 

All Hickory Brand Electronic Wires and Cables 

are quality-engineered and precision-manu-

factured to meet the exacting requirements of 

the industry. 

Write for complete information on the full line of 

HICKORY BRAND 
Electronic Wires and Cables 

Manufactured by 
SUPERIOR CABLE CORPORATION, Hickory, North Carolina 

frequency range and the M2203-B 

operates in the 4,000-8,000 Mc 

range. Either tube will provide 

greater than 20 db gain and at least 

10 mw of power output. The side-

band suppression at a modulation 

rate of 150 Kc is at least 35 db. A 

grid is provided for linear ampli-

tude modulation. The tubes are 

solenoid focused, of metal-ceramic 

construction and use low tempera-

ture oxide cathodes. They are 

priced at $1,100 each. 

CIRCLE 460 ON READER SERVICE CARD 

D-C Amplifier 
MEETS MIL-E-5272 

TEMCO ELECTRONICS, a division of 

Temco Aircraft Corp., P. 0. Box 

6191, Dallas 22, Texas. Model 

100A d-c amplifier is designed to 

convert low level d-c input to -±2.5 

d-c output. Unit has continuously 

adjustable gain between steps of 

10-100 and 100-500. Features in-

clude: 0.5 percent best straight line 

linearity, gain stability of 0.5 per-

cent full scale of 25 C value, less 

than 5 K output impedance, and 20 

mv peak-to-peak ripple (carrier). 

Frequency response filters are inter-

changeable, and the unit will meet 

applicable portions of MIL-E-5272. 

Unit measures 5 by 2i by rt in. It 

is designed for application in strain 

gages and thermocouples. 

CIRCLE 461 ON READER SERVICE CARD 

Precision Pots 
HIGH RELIABILITY 

CARTER MFG. CORP., 23 Washington 

St., Hudson, Mass., announces new 

1 in. high reliability precision 

228 CIRCLE 228 ON READER SERVICE CARD 
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pots. All standard resistance 
values are manufactured with 20 
ppm resistance wire and can dis-
sipate 2 w at 125 C for more than 
2,000 hr. Two basic models, type 
136F (bronze bearings) and type 
186H (ball bearings) are available 
as stook items. All models feature 
a drum design. which permits con-
formities to 0.1 percent for all re-
sistance values, up to 16 taps to 
-1=0.25 deg and precision machined 
metal housings. Environmental 
specifications include 1,000 meg-
ohms insulation resistance after 10 
day humidity test and less than 
100 ohms resistance between con-
tact and winding (equivalent noise 
resistance) during and after vibra-
tion and shock test. 

CIRCLE 462 ON READER SERVICE CARD 

Proportional Controller 
FOR TEMPERATURE 

HARREL, INC., 1788 First Ave., New 
York 28, N. Y. The TC-203 has effi-
ciency in excess of 90 percent and 
gives smooth proportional control 
of temperature. At the same time, 
the output is free of all switching 
transients which characterize most 
high efficiency proportional con-
trollers. Unit is particularly appli-
cable for use with gyro test stands 
or other equipment where noise out-
put on the heater can be objection-
able. It is completely solid state 
and is furnished hermetically sealed 
and potted to meet applicable mili-
tary environmental conditions. 
Standard power capabilities are 100 
or 200 w, in either 60 or 400 eps 
models. 

CIRCLE 463 ON READER SERVICE CARD 

Tapered Transitions 
WIDE RANGE 

DEMORNAY-BONARDI, 780 Arroyo 
Parkway, Pasadena, Calif., an-
nounces a complete line of tapered 

EW "SILDISC" 500 mW SILICON 

IODE FOR PRINTED CIRCUITS 

Only 3/16" dia. x 1/16" thick 

New double-cup design saves 

space, dissipates heat more 

efficiently. Plug it in . . . clip 

it in . . . solder it in or pressfit. 

Can be mounted many ways. 

LOW LEAKAGE "SILDISC" DIODES 

CC 
Pert 

Number 
PIV 

Reverse 
Dc 

Current 
at Rated 
PIV 
mA 

Max. 
Rectified 

De 
Output 
Current 
mA 

Forward 
Dc Volt. 
Drop at 
Rated 
Dc 

Current 
Volts 

CC.5- 15 
CC.5- 30 
CC.5- 50 
CC.5- 75 
CC.5-100 
CC.5-150 
CC.5-200 
CC.5-250 
CC.5-300 
CC.5-500 

15 
30 
50 
75 
100 
150 
200 
250 
300 
500 

.010 

.010 

.010 

.015 

.020 

.020 

.020 

.025 

.025 

.025 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

DOUBLE ANODE TWIN ZENER "SILDISCS" 

CC 
Part 

Number 

ZENER 
VOLTAGE RANGE 

TYPICAL 
IMPED-
ANCE 

Ez 
(Min) 
Volts 

Ei 
(Max) 
Volts 

0-,. li 
mA 

Zi 
Ohms 

p li 
niA 

CC.5D-1.5 
CC.5D-1.8 
CC.5D-2.2 
CC.5D-2.7 
CC.5D-3.3 
CC.5D-3.9 
CC.5D-4.7 
CC.5D-5.6 
CC.5D-6.8 
CC.5D-8.2 
CC.5D-I0 
CC.5D-12 
CC.5D-15 
CC.5D-18 
CC.5D-22 
CC.5D-27 
CC.5D-33 

1.35 
1.63 
1.97 
2.42 
2.96 
3.51 
4.23 
5.04 
6.12 
7.38 
9.00 
11.00 
13.4 
16.3 
19.7 
24.1 
29.5 

1.65 
1.98 
2.42 
2.96 
3.62 
4.28 
5.16 
6.15 
7.46 
9.02 
11.1 
13.5 
16.5 
19.8 
24.2 
29.6 
36.2 

50 
50 
50 
50 
30 
30 
30 
20 
20 
10 
10 
10 
10 
10 
3 
3 
3 

10 
10 
10 
20 
20 
20 
20 
20 
20 
15 
15 
15 
25 
35 
50 
60 
80 

50 
50 
50 
50 
30 
30 
30 
20 
20 
10 
10 
10 
10 
10 
3 
3 
3 

A few mounting 
possibilities and 
configurations. 
Consult us about 
your special prob. 
lems. 

, 

Offset "Sildisc" 
allows contact 
at any angle. 

- - 
, 

.‘ 

"Sildisc" with one 
center lead 
vertical to board 

,.-

Double offset 
"Sildisc" inserted 
in terminal strip. 

el.ee' _ 

Press-fitted into 
2-sided board for 
dip soldering, 

, 40 
Press-fitted into 
1-sided board for 
dip soldering. 

Riveted into 
2-sided printed 
circuit board. 

2-sided lead 
terminal "Sildisc" 
on 1-sided board. 

• 
.*, Miniature is the watchword with 
• this new CC silicon diode. The 

"Sildisc"fits tightest requirements. New 
double-cup design has maximum heat 
dissipation. 

Ask about CC's complete line of sili-
con rectifiers and Zener diodes avail-
able in low, medium, and high power. 
Call or write for catalog and engineer-
ing data. 

CONTROLS COMPANY CIF OF AMERICA 
ELECTRON DIVISION 

811 W. Broadway, P.O. Box 937, Tempe, Arizona 
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1NSTALL7fov I;(e.t)Y7 
PANEL METERS 

MILLIAMPERES "„,•• 
D. C. 

NEW! 

Model 1060 

Transparent 

Polystyrene 

Quality meters on the panel indicate quality 
throughout—and HOYT Panel Meters are 
quality in appearance and function . . . 
the complete line of matching AC and DC 
Meters for original equipment and replace-
ment applications. Get accuracy, read-
ability, and reliability; plus economy. Specify 
HOYT Electrical Instruments — compatible 
components for production, research, and 
test requirements. 

Model 647 
Black Bakelite 

Moving coil, rectifier, and repulsion types 
available promptly in a wide assortment 
of sizes, ranges, 
cases, shapes, and 
colors; some with 
parallax-free mirror 
scales — all with 
standard mounting 
dimensions. Or, 
custom designed to 
the most exacting 
specifications. 

Send for latest fully 
illustrated brochure 
with descriptions, 
engineering data, 
and moder-
ate prices. 

Model 17/3 
Black Bakelite 

Write Export Manager 
regarding world-wide 
availability for Elec-
tronic, Industrial and 
Automotive appli-
cations 

SEE US AT THE WESCON 
SHOW—BOOTH 1007 

ELECTRICAL 
INSTRUMENTS 

13URTON-ROGERS COMPANY 
Soles Division—Dept. E 

42 Carleton St., Cambridge 42, Mass., U.S.A. 

transitions covering the frequency 
range from 3,950 to 140,000 Mc. 
Units are available in any one of 
60 combinations of input and out-
put sizes. Thus it is possible to 
transfer energy from one size wave-
guide to any other size waveguide 
within the range, using only a 
single transition. The DB-018 
transitions feature outstanding 
power-carrying capacity and an in-
trinsically good match over a wide 
frequency band. High mode purity 
is provided for applications where 
the frequency coverage of two 
waveguides overlap. Units are de-
signed with the shortest insertion 
length consistent with low vswr 
and mode purity. All units are 
plated nickel over silver over cop-
per. Standard UG-n/U cover 
flanges are supplied unless other-
wise specified. Prices range from 
$50 to $270, depending on size and 
quantity. 

CIRCLE 464 ON READER SERVICE CARD 

Power Supply 
TRANSISTORIZED 

HEWLETT-PACKARD CO., 1501 Page 
Mill Road, Palo Alto, Calif. Model 
722A supplies fully regulated d-c 
output voltages to 60 y at 2 am-
peres. It has a three-terminal out-
put so that either positive or nega-
tive terminal may be grounded. 
Features include a circuit which 
limits the output current to a value 
determined by a front panel switch, 
thereby preventing damage to tran-
sistors under test. 

CIRCLE 465 ON READER SERVICE CARD 

Silicon Chopper 
HIGH VOLTAGE 

SOLID STATE ELECTRONICS CO., 15321 
Rayen St., Sepulveda, Calif. Model 
150 high voltage silicon transistor 
chopper is a solidly encapsulated 
unit designed to alternately connect 
and disconnect a load from a signal 
source. It may also be used as a 
synchronous demodulator to convert 
an a-c signal to d-c. Linear switch-

JEWEL BEARINGS 

THROUGH 

UNIFORM 

QUALITY 

Exacting quality control standards em-
ployed by Bird are your guarantee that 
every Bird Sapphire or Glass Jewel Bear-
ing, or Complete Jewel Assembly or 
Cushion Jewel Assembly, is as specified. 
There's never a chance of inconsistency 
in dimensions, chemical and physical 
properties. 

As an added benefit, Bird Complete As-
semblies cut your manufacturing costs 
because they reach you ready for immedi-
ate installation . .. eliminating all prob-
lems with expensive rejects and breakage. 

Our engineering staff would be pleased to 
work with you on your special jewel bear-
ing needs. Write for our free catalog with 
complete details on properties and uses 
of jewel bearings. 

CO ,1NC 
1 SPRUCE ST., WALTHAM. MASS. 

serving industry with fine jewels since 1913 
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work in Southern California on the 

ADVANCED OPPORTUNITIES FOR SENIOR ENGINEERS 
• Bendix-Pacific Division, North Hollywood, California, as a member of the Bendix Corporation -EAGLE- Develop-

ment Team, is a major contributor to the Navy's newest air-to-air Missile -EAGLE.- This weapon system is a second 

generation air-to-air Fleet Defense System and offers challenging design opportunities to the creative engineer. 

ADVANCED POSITIONS ARE OPEN TO MEN WITH BACHELOR, MASTER AND DOCTOR DEGREES IN 

ELECTRICAL AND MECHANICAL ENGINEERING WITH EXPERIENCE IN ELECTRONIC CIRCUIT DESIGN AND 

MECHANICAL PACKAGING. OTHER HIGH-LEVEL ELECTRONIC ENGINEERING POSITIONS AVAILABLE 

Please send resume to 

W. C. WALKER, 
ENGINEERING EMPLOYMENT MANAGER 

Bendix-Pacific Division 
NORTH HOLLYWOOD, CALIFORNIA 

WHAT'S 

TIFZende 

CORPORATION 

IN HIGH VACUUM 

MEASUREMENT? 

Do you know the specific advantages and disadvan-
tages of 11 different vacuum gages ? Improved electronic 
gage designs are extending measuring range to 10-14 
mm Hg. Measurement and control are keys to the suc-
cess of many production and test applications — elec-

tronics has the story! (See issue of October 16th, 1959.) 
Another reason to subscribe to electronics (or renew 
your subscription). Fill in box on Reader Service Card 
now. Easy to use. Postage free. 

FIND WHAT 
YOU NEED IN... 

electronics 
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Mr. R_ccrn.sey - 

Why is the origin.crl 

ccrpercitor 

design. 

still the 

best? 

...beccr-use of this secrl 

... this shoulder 

and curl design 

(Pat. No. 2,744,217) 

. . . which creates 

the only leakproof seal 
possible for a tantalum capacitor. 

Here's why it does: it forms a steady 
downward pressure all the way through 

the capacitor's operating temperature range. 

It leaves a "dead air" space to guard 

against capillary action. As you can see, it 

also integrates perfectly the top gasket and the 

case curl. These are just 3 of the reasons why 

the Fansteel original capacitor has been used in 

millions of applications . .. with utmost reliability 

Fansteel Metallurgical Corporation 

North Chicago, Illinois, U.S.A. 

*Glen Ramsey ... Vice President of Fansteel, General Manager 
of the Rectifier-Capacitor Division, developer of the porous 
tantalum anode in 1936 . .. the achievement which made 

today's miniature tantalum capacitors possible. 

SEE US AT 
WESCON BOOTHS 
2106-2107 

WHERE RELIABILITY DICTATES STANDARDS.] 

ing or chopping of voltages can be 

accomplished over an extremely 

wide dynamic range which extends 

down to a fraction of a millivolt 

and up to ±150 v. It is an inertia-

less device that can be driven from 

270 cps to 30 Kc. Applications in-

clude high level voltage measure-

ments, power supply stabilization, 

d-c amplifier stabilization, high 

speed servomechanism, high voltage 

transducer measurements, high 

level switching and many other 

uses. 
CIRCLE 466 ON READER SERVICE CARD 

High-Gain Tetrode 
METAL-CERAMIC 

GENERAL ELECTRIC co., Schenectady 

5, N. Y. Type GL-7399 is a metal-

ceramic tetrode designed for r-f 

pulsed amplifier service in L-band 

radar transmitters. Features are 

long pulse width, broad band capa-

bilities, high peak power, high gain 

and long life. In plate-and-screen 

pulsed service, the tetrode is rated 

for 50 Kw of peak power at 500 Mc, 

with a power gain of 20 and a pulse 

width of 15 gsec. The tube is capa-

ble of providing useful output up to 

approximately 1,500 Mc. It has a 

life history of 3,000 hr average 

(minimum) over a seven-year 

period. 
CIRCLE 467 ON READER SERVICE CARD 

Rugged Delay Line 
MAGNETOSTRICTION TYPE 

FERRANTI ELECTRIC INC., 95 Madison 

Ave., Hempstead, L. I., N. Y. Type 
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5912 is designed for military or in-
dustrial use where severe environ-
ments may be encountered. De-
signed originally for digital storage 
applications, it has a capacity of 
over 2,000 bits at a 1 Mc (RZ) 
digit rate or 4,000 bits at 2 Mc 
(NRZ). To permit operation over 
a useful temperature range without 
the use of any temperature control 
facilities and with this large stor-

. age capacity a very close control of 
the delay temperature character-
istic is required and the type 5912 
can be supplied with a temperature 
coefficient of delay of 0.5 ppm per 
deg C. 

CIRCLE 468 ON READER SERVICE CARD 

VHF Amplifier 
3-OCTAVE BANDWIDTH 

APPLIED RESEARCH INC., 76 S. Bayles 
Ave., Port Washington, N. Y. 
Model HFW-5(C)-326 amplifier 
provides better than 3-octave cover-
age, 20 db gain, and low noise 
figure. It combines ruggedness, 
simplicity, and power economy, and 
is supplied on a panel for standard 
rack mounting. Synchronous tun-
ing, low source and output imped-
ance and optional power supply are 
features. Frequency range is 30 
Mc to 265 Mc, overall noise figure 
less than 8 db. Using only five 
tubes, the power requirements are 
223 w anode power, 91 w tube 
heater power. Dimensions of the 
unit, without power supply, are 19 
in. long by 31 in. high by 64 in. 
deep; weight is 71 lb. 

CIRCLE 469 ON READER SERVICE CARD 

Power Supply 
VERSATILE UNIT 

ANDERS ELECTRIC PRODUCTS INC., 

Brook Road, Needham Heights 94, 
Mass. Model F1002A contains four 
regulated power supplies which are 
isolated and may be connected in 
many combinations for computers 
or transistorized equipment in the 
laboratory or shipable equipment. 
Available voltages: 1 to 15 y d-c 

ALMOST TOO PURE 

TO DRINK... 

and what 

it means to the 

RELIABILITY 

of a 

silicon rectifier 

Water, after passing through a 
specially-designed water purifying system 
in the new Fansteel rectifier plant, 
is almost too pure for human consumption. 
Minerals and other "impurities" that the 
human body needs — and can most 
conveniently get from water — have been 
removed. Electrical resistivity of this water— 
true measure of its purity—is a 
fantastic 18,000,000 ohm-centimeters. 

Here is water that is softened, de-ionized., 
de-mineralized . and still isn't good enough 
for Fansteel rectifiers. So it is passed 
through sub-micron filters to remove all 
matter coarser than 0.5 micron, organic or 
inorganic. (Never once, throughout its 
purification process, is the water permitted 
to contact air.) Finally, at the last second, the 
water is "filter-polished" to remove any 
impurity which might still remain. . 

Now the water is ready for use — in 
the critical chemical cleansing process of 
Fansteel silicon rectifier junctions. 
Thorough washing of the silicon rectifier 
junctions in this ultra-pure water results in 
contaminant-free junctions ... and 
another assurance of complete Fansteel 
silicon rectifier reliability. 

Look at any other phase of our 
manufacturing operations — large or small — 
and you'll see like examples of 
uncompromising thoroughness and care. 
We can't afford to take any short-cuts 
— not when reliability is at stake. 

Fansteel Metallurgical Corporation 
North Chicago, Illinois, U.S.A. 

SEE US AT 

WESCON BOOTHS 

2106-2107 

WHERE RELIABILITY DICTATES STANQA.RDS: 
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This is the new Union Crystal Case Relay 
The UNION 2-PDT General Purpose Crystal Case Relay is designed to 

consistently meet the requirements of MS 24250, Mil-R-25018, Mil-R-

5757C. Use it where minimum size and optimum reliability are esssential—in 

control systems, computers, airborne and guided missile electronic equipment. 

To provide vibration immunity, we have incorporated a unique feature in 

this relay's armature suspension system. A torsion wire is anchored to the 

armature and backstrap. It acts as a biasing spring; supports the armature and 

eliminates end play. The relay uses the rotary principle of operation, found in 

the entire line of extremely reliable Union Switch & Signal miniature relays. 

The 2-pole, double throw, bifurcated contact structure increases reli-

ability and efficiency in dry circuit applications. UNION Crystal Case Relays 

are designed for continuous operations in the —65 °C to -1-125 °C range. 

Union Switch & Signal's manufacturing capabilities and experience make 

it possible to provide these quality relays in quantity. Manufacturing tech-

niques make it possible to provide the ultimate in reliability. 

The new UNION Crystal Case Relay is available with the 0.2" grid-spaced 

header or "S" type header, with solder lugs, plug-in terminals, or 3-inch 

leads, and for various operating voltages. 

Contact Union Switch & Signal for additional information about this new 

Crystal Case Relay. Write for bulletin 1064. 

Vibration: 20 G-2,000 cps 

Shock: 50 G 

Temperature Rating: —65 °C to +125 °C 

Contact Rating: Dry circuit to 2 amp., 28-volt DC resistive load. 

See the new UNION General Purpose Crystal Case Relay at the WESCON 

Show, Memorial Sports Arena, Los Angeles, California, August 23-26, 1960, 

Booth 2828-2829. 

`Poneeia in, &u.„ilt,atetion, Science" 

133 UNION SWITCH ex SIGNAL 
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 

PITTSBURGH 18, PENNSYLVANIA 

for each output in current ranges 

of 2, 4, and 8 amperes. Regulation 
is better than 0.1 percent for line 
and load. Ripple is better than 1 
mv rms. Remote sensing and short 
circuit proof. Input range from 105 
to 125 v, 50 to 400 cps, 1 phase. 
Size 19 in. wide, 10).e in. high and 
171 in. deep, adaptable for relay 
rack mounting. Operation up to 
50 C ambient. 

CIRCLE 470 ON READER SERVICE CARD 

D-C Voltage Monitor 
TRANSISTORIZED 

TRIO LABORATORIES, INC., Plainview, 
L. I., N. Y. Model 203-1 fully-tran-
sistorized voltage monitor is a full-
time, precision voltage sensing in-
strument with go/no-go output. It 
can be used for external alarm, in-
dicator or control circuits. Stand-
ard with all units are "inhibit" and 
"latch" terminals. The "inhibit" 
terminal prevents operation of the 
monitor at selected times without 
disrupting other connections. The 
"latch" terminal, when connected 
to the "inhibit" terminal will lock 
the normally open contacts in the 
closed position when the input 
exceeds the pull-in voltage. This in-
strument is ideal for missile, air-
craft and support equipment appli-
cations. 

CIRCLE 471 ON READER SERVICE CARD 

Subearrier Calibrator 
FOR TELEMETRY USE 

PANORAMIC RADIO PRODUCTS, 520 S. 

Fulton Ave., Mt. Vernon, N. Y. 

Simultaneous discriminator linear-
ity measurements in all 18 IRIG 
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From 
12 to 1200 

watts... there's 
a General Electric 

soldering iron 
to do your job-

... AND GENERAL ELECTRIC WILL HELP YOU 

CHOOSE THE EXACT IRON YOU NEED 

Whatever your soldering requirements may be—from 
complex miniature electronic sub-assemblies to heavy-duty 
industrial uses—one of the high-speed soldering irons in 
General Electric's complete line will do the job. The 
G-E irons shown above include (left to right): 

MINIATURE for production-line soldering of sub-miniature 
assemblies. 

MIDGET for pinpoint soldering of hard-to-reach joints. 

EXTRA HEAVY-DUTY for industrial high-wattage soldering. 
LIGHTWEIGHT for soldering of most electronic components. 
INDUSTRIAL for general industrial soft-solder applications. 

For expert assistance in choosing the exact iron you need, 
contact your General Electric distributor or local G-E 
Apparatus Sales Office; or write Section 758-03, General 
Electric Co., Schenectady 5, N. Y. 
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STABILIZER 

This compact stabilizer design 
occupies a minimum of space and is especially adapt-
able as a component in electronic devices where output 
voltages must be maintained ± 1% of normal. Avail-
able in ratings of 15, 25, 50 VA. 

Input voltage: 95/130 
Output voltage: 120; 6.3 

For applications requir-
ing steady-state voltage 
for laboratory use or 
electronic circuitry this 
heavy duty design is 
available in the follow-
ing stock ratings and 
voltage ranges. 

Capacities: 100; 200; 300; 500 VA 
Input voltage: 95/130; 190/260; 190/260 
Output voltage: 120 120 240 

This unit has been designed 
to provide instantaneous 
response to voltage fluctua-
tion in large loads. Voltage 
output regulation between 
no load and full load is 
constant regardless of input 
voltage. Current limiting 
protection under overload 
conditions. 

Available in ratings of 
1000 and 2000 VA 

Input voltage: 
95/130; 190/260; 190/260 

Output voltage: 
120; 120; 240 

ACME ELECTRIC CORPORATION 
318 Water St. • Cuba, N. Y. 

In Canada: Acme Electric Corp. Ltd. • 50 Northline Rd. • Toronto, Ont. 

SAA 3430/1873 
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MINIATURIZATION 
Fits LOWER COST 

Thin Versatile 

Co-Netic and 

Netic Magnetic 

Shielding Foils 

Permit positioning foil-wrapped components A & B closely, 
minimizing interaction due to magnetic fields ... making 

possible compact and less costly systems. 

How thin Co-Netic and Netic foils lower your mag-
netic shielding costs: 
1) Weight reduction. Less shielding material is used 
because foils (a) are only .004" thick and (b) cut and 
contour easily. 
2) Odd shaped and hard-to-get-at components are 
readily shielded, saving valuable time, minimizing 
tooling costs. 

These foils are non-shock sensitive, non-retentive, re-
quire no periodic annealing. When grounded, they 
effectively shield electrostatic and magnetic fields over 
a wide range of intensities. Both foils available from 
stock in any desired length in various widths. 

Co-Netic and Netic foils are successfully solving many 
types of electronic circuitry magnetic shielding prob-
lems for commercial, military and laboratory appli-
cations. These foils can be your short cut in solving 
magnetic problems. 

Cuts readily to any shape with 
ordinary scissors. 

Wraps easily. 

Inserts readily to convert 
existing non-shielding 

enclosures. 

Shielding cables reduces 
magnetic radiation or 

pickup. 

Wrapping tubes prevents 
outside magnetic 

interference. 

PROTECT VITAL MAGNETIC TAPES 
When accidentally exposed to unpredictable magnetic fields, presto!— your valuable 
data is combined with confusing signals or even erased. 

For complete, distortion-free protection of valuable magnetic tapes Thin pliable foil wraps easily 
during transportation or storage. Single or multiple reel Rigid around magnetic tape, maintain-
Netic Enclosures available in many convenient sizes and shapes. jog original recorded fidelity. 

Write for 

further details 

today., 

Rigid Netic 
(.014 and up 
in thickness) 
Shielded Rooms 
and Enclosures 
for safe, distor-
tion-free stor-
age of large 
quantities of re-
corded magnetic 
tapes. 

Composite pho-
to demonstrat-
ing that mag-
netic shielding 
qualities of 
Rigid Netic Alloy 
Material are not 
significantly af-
fected by vibration. shock (including dropping or 
bumping) etc. Netic is non-retentive, requires no periodic 
annealing. 

MAGNETIC SHIELD DIVISION PERFECTION MICA CO. 
1322 No. Elston Avenue, Chicago 22, Illinois 

ORIGINATORS OF PERMANENTLY EFFECTIVE NETIC CO-NETIC MAGNETIC SHIELDING 

f-m/f-m channels, a source for mul-
tiple frequency references, and 
checks of VCO deviation linearity, 
are all provided in the model TMC-
411 transistorized subcarrier 11-
point calibrator. With 0.01 percent 
long term accuracy, 11 equally 
spaced frequencies are furnished 
within the ±7} percent limits for 
the 18 standard subcarrier chan-
nels, and within the ±-15 percent 
limits for the five upper channels 
(A-E). Individual channel outputs 
are also furnished. Distortion com-
ponents are at least 40 db down. 
Discriminator linearity measure-
ments are speeded by automatic 3-
or 11-point sequencing. Dwell pe-
riods of 4 to 4 sec per deviation may 
be selected. In addition, manual 
operation is provided for spot 
checking deviations in any or all 
channels. 
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SYSTEMS INCORPORATED 

Crysta\ Filter • 

Ivi3ODU_ NO. SP .10000 • 40 

Crystal Filters 
PRECISION UNITS 

SYSTEMS INC., 2400 Diversified 
Way, Orlando, Fla. Typical of the 
broad range of crystal filters now 
being offered is the new 10 Mc 
band-pass filter No. BP-1000-40. 
Developed for application in tran-
sistorized i-f amplifiers, it is manu-
factured to meet applicable MIL 
specifications, operates from —55 
C to 65 C in salt laden atmosphere. 
The hermetically sealed unit is 
capable of withstanding 50 g shock. 
Ripple is 0.5 db. Dimensions are 
?! in. by 1À in. by 2 in. 
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Photoconductive Cells 
LOW RESISTANCE 

CLAIREX CORP., 19 W 26th St., New 
York 10, N. Y. Type L low resist-
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ance series of photoconductive cells 
are hermetically sealed in glass. 
Particularly useful in transistor 
and other low voltage applications, 
the units are rated at 60 y maxi-
mum wall a resistance as low as 
40 ohms at 100 foot candles. 
Standard line consists of seven 
types, five of the cadmium selenide 
variety and two of cadmium sul-
phide. They provide a choice of 
resistance, speed and spectral re-
sponse to suit most applications. 
They also provide a power dissipa-
tion range to I w, continuous, and 
high ratios of light to dark current 
even at low light levels. Units are 
available in the three package con-
figurations of the 400, 500 and 600 
series, ranging in diameter from 
0.25 to 0.5 in. and in length from 
0.5 to 1.0 in. All design param-
eters are stable and closely con-
trolled. 
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Power Supply 
SEPARABLE REGULATORS 

VICTORY ELECTRONICS, INC., 50 Bond 
St., Westbury, N. Y., has developed 
a power supply, available in various 
capacities and models, in which the 
voltage regulating elements are 
completely separate from the power 
unit proper . . . and, in some in-
stances, may be absent altogether. 
If 1 percent regulation is satisfac-
tory the purchaser need invest in 
no external regulator at all. The 
unit operates without one. If, at 
the time of purchase, or subse-
quently, he requires regulation 
within ±-0.25 percent, he purchases 
a regulator section from the com-
pany that will hold the output to 
just that. Also available is a regu-
lator that will hold output within 
-±0.05 percent. One advantage, be-
sides space-saving, is that if some-
thing goes wrong with the regu-

e 

Hitch Your 
Breadboard 
to this 
Wagon! 

NE at 

"Pok r Chips" 

Thin s aped, 
easily tacked, 
plastic packaged, 
satura e reactors, 
pulse t nsformers, 
DC to C 
conver rs and 
400 c le power 
transf. mers. Can 
be su• -miniatur-
ized. rminals to 
meet r quirements. 
Mil Sp cs. Fast 
delive Send 
your s ecifications. 

See u at Wescon 
B oth 764 

For quality, performance and 
reliability, C-A-C can supply the 
following toroids: 

HERMETICALLY SEALED for use 
on the roughest, toughest jobs 
in missiles, airborne equipment, 
extreme conditions and 
temperatures. 

MOLDED PLASTIC. C-A-C's 
complete line is available 
in plastic encapsulation. 

SUB-MINIATURES to meet all 
requirements. Molded plastic or 
hermetically sealed for chassis 
mount or printed circuits. 

OPEN COIL for commercial 
applications or sub-assemblies. 

SPECIAL CORE TYPES in a variety 
of permeabilities and sizes, 
including temperature stabilized. 
Many are carried in stock. 

Always Specify le A - Meroids  ONIMUNICA lip 

Lrob opportunities at C-A-C network design engineers. 

Write personnel director. 

CESSORIES 
NIPANY 

SUMMilLMISSOURI 
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ELECTROMECHANICAL 
SWITCHES FOR 
TELEMETERING SYSTEMS! 

Specifications, performances, ap-
plications for typical electro-
mechanical commutators for 
long-range sampling, program-
ming. Quick comparisons let you 
know what's going on . . . see 

FIND WHAT YOU 

October 2nd, 1959 issue (did you 
miss it?). Another reason to sub-
scribe to electronics (or renew 
your subscription). Fill in 
Reader Service Card box. Easy 
to use. Postage free. 

NEED IN... 

electronics 
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NEW.. .COMPACT... 
TRANSMISSION & DELAY 

MEASURING SET 
TYPE 453-A 

.41•Mhe 

FEATURES: 

if Measures Attenuation and Relative 

Delay Characteristics of Transmission 

Systems with Impedances of 600 

ohms 

N./ 500 cps to 50 kc Carrier Frequency 

Range 

N' Accuracy = z_t-_ 5 microseconds 

TYPE 453-A MEASURES DELAY 
... by comparing the time relationship 
between the transmitted and received 
signals. The transmitter generates an 
amplitude modulated signal consisting of 
a variable carrier modulated at a con-
stant 62.5 cycle rate. The receiver meas-
ures the change in relative phase of the 
62.5 cycle envelope of the transmitted 
signal with respect to a common reference 
derived from the source which generates 
the 62.5 cycle modulation. Provisions are 
also made to measure the levels of the 
transmitted and received signals. 

SPECIFICATIONS: 

Carrier Frequency: Adjustable in two ranges from 
500 cps to 40 kc. 

Modulation Frequency: 62.5 cps derived through 
frequency dividing circuits from a tuning fork 
controlled oscillator. 

Transmitter Output: Two output levels 0 dbm and 
—4 dbm, floating and balanced. Output imped-
ance 600 ohms *30 ohms over range 500 cps to 
50 kc. Frequency characteristics of output signal 
flat to *.5 db. 

Receiver Input: Balanced and floating with an input 
impedance of 600 ohms *20 ohms from 500 cps 
to 50 kc. 

Delay Measurements: Indicated on a relative basis. 
Always read an the 0 to 0.2 M.S.fuli scale range. 
Coarse and Fine Delay switches and Fine Phase 
Control for precise adjustments. 

Amplitude to Phase Conversion: With 10 db change 
in Receiver Input amplitude, output delay indi-
cator will not change more than *5 microseconds. 

Power: 117 volts, 60 cps, single phase, 60 watts. 

Dimensions of Cabinet: 2rIong,ledeep, 14' high. 

Dimensions for Rack Mounting: 19" long, 14" deep, 
13 1/2 " high. 

AlfIll For complete details write for catalog 

ACTON LABORATORIES, INC. 
subsidiary of 

TECHNOLOGY INSTRUMENT CORP. 
517 Main St. • Acton, Mass. 

COlonial 3-7756 

lator, the basic power supply is not 
"out". Power supply models are 
available in 6.3 v, 12 v, and 28 
units; regulator units may be pur-
chased and operated separately 
without purchasing a power supply. 
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Pressure Transducer 
EXPANDED-SCALE 

WIANCKO ENGINEERING Co., 255 N. 
Halstead, Pasadena, Calif. For ap-
plications where interest lies pri-
marily in the upper end of a pres-
sure transducer's rated range, the 
P2-1253 pressure transducer func-
tions on specific portions of range; 
for example, 475 to 550 psi. Full 
0-5 y d-c output is provided for 
this portion of the range rather 
than dissipating the output in areas 
of no interest and accuracy in-
creases proportionally. Features: 
high output—no amplification 
needed; exceptional resistance to 
acceleration and vibration; no fric-
tion effects; constant output im-
pedance and continuous resolution. 
Accuracy: combined linearity and 
hysteresis—better than 0.15 per-
cent of pressure. 
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Packaged Oscillators 

CRYSTAL CONTROLLED 

VALPEY CRYSTAL CORP., Holliston, 
Mass. Available in tube type or 
transistorized circuitry, and operat-
ing over a frequency spectrum of 
60 cps to 10 Mc, these oscillators 
are available with stabilities from 

MICO 
NEW HEAVY 

DUTY 2 & 3 
DIMENSIONAL 
ENGRAVER 

Precision 
Apparatus 

FOR 
Engraving 
Nameplates 

Fine Routing Work 
Profiling Small 

Objects 
Making Small Dies 

dod Molds 

UHF COAXIAL 
WAVEMENTERS 

2-75 
Centimeter 

Range 
Send for illustrated Catalogs 

MICO INSTRUMENT CO. 
77 Trowbridge St. Cambridge 38, Mass. 
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35 YEARS of PROVEN DEPENDABILITY 

ELECTROLYTIC 
PAPER AND 

CONDENSERS 

COSMIC CONDENSER CO. 
853 WHITTIER STREET, BRONX, N. Y. 

LUdlow 9-3360 
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Headquarters for 

INSULATION TESTING 

High Voltage Breakdown 

Leakage Current Measurement 

of Assemblies, Components and Material 

HYPOT 1' High Potential Test Sets provide 
accurate, direct-reading measurement of 
insulation leakage current for over-potential 
tests to applicable commercial and military 
specifications. 
Available are models supplying test poten-
tials to 150 kv and higher. Optional features 
include automatic control for rate of test 
voltage rise, automatic test cycling and pro-
visions to meet every application. 

10 kv Insulation Testing .. Portable HYPOT 

Insulation testing at ac potentials with separate indication 
of leakage current and insulation breakdown. Optional 
features including audible "squawker' . leakage current 
indicator with provision for external control circuits, meet 
needs of high production and automated test installations. 

Model 404 HYPOT • ir. is designed for insulation testing of 
components, assemblies, and cables. Output variable 0 to 
4000 y a.c, read on 49r" meter. Leakage limit light adjust-
able from 0.3 to 3.0 ma. Arcing and corona signalled by 
separate indicator lights. Operates from 110-120 v, 50 60 c 
outlet. Measures 6"x 9"x 81/2 ". Weight is 20 lbs. Net, 
complete   $150.00 

Jr. 

Insulation Leakage .02 mma to 10 ma .. Potentials to 30 kv 

Bench HYPOT • Test Sets, a-c and d-c models, have outputs 
to 30 kv. Separate 41/2 " meters for test voltage and leak-
age current. Wide selection of models to meet specific 
applications. 
Model 424 Bench HYPOT • provides 0-5000 y d.c. For test. 
ing cables, condensers, coils, transformers, motors and 
complete assemblies. Measures leakage current from 0.1 
microampere to 100 microamperes over four scale ranges. 
Rapid testing of capacitors with output of 5 milliamperes 
under short circuit. Operates from 110-120 v 50/60 c 
outlet with long-life selenium high voltage supply. Net com-
plete $497.50 

Test Potentials 150 kv and up 
Mobile HYPOP. Test Sets offer potentials to 150 kv and 
higher. Power source and metering circuits in a single, 
mobile cabinet. Write for new HYPOT Catalog. 

Insulation Materials Tester ... ASTM Specs. 

Fixtures for Tape, Film, Liquids and Solids 
Dielectric strength of materials determined to laboratory 
accuracy ... yet speed and simplified operation meet 
needs for production and quality control applications. 
Transparent test cage with safety interlocks is optional as 
well as automatic rote of rise control. Interchangeable fix-
tures available for varnishes, porcelain, oils, solid filling 
compounds, paper, tape, acetate sheets, films, tubing and 
cloth. Prices start at $1175.00. Write for bulletin describ-
ing the Model 4501 HYPOT. Materials Tester. 

NEW! Complete Catalog 

Write 
today! 

Write today for new "Manual on Insulation Testing" des-
cribing the complete range of HYPOT. Test Sets and 
VIBROTEST* Resistance Measuring Instruments. 

4-35.5 

ASSOCIATED RESEARCH, 
'Elvtotorel Teglong in emoeNere 34' celt4049eyfeetettliZeled 

3781 W. Belmont Avenue • Chicago 18, Illinois 
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This 

unbreakable 

plastic 
utility box 

. . . is the lightweight, safe way to 
package and ship any mite-size product 
or family of products. It is reusable, too. 

In 17 sizes and compartment varia-
tions plus wide range of colors. Trans-
parent plastic utility boxes also available 
in 24 sizes and compartment variations. 

For new catalog, 

samples and prices, write to 

15 Boright Ave.. Kenilworth, New Jersey . BRidge 2-6400 

Some sales territories still available to qualified representatives. 

Canadian distributor: TWINPAK, Ltd., 6525 Somerled Ave., Montreal, Quebec 
British affiliate: I-TO-I PLASTICS, Bridge Close, Romford, Essex, England 

August 12, 1960 
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THE 

Systems 
Concept 
IN THE DESIGN OF 

HIGH RELIABILITY 

ELECTRO—MAGNETIC 

PRODUCTS 

Wheeler electro-magnetic products 
are more than just "high reliability 
components." They are engineered, 
designed and manufactured as in-
tegral parts of entire systems ... as 
the core of a system's reliability. 
Wheeler's experience in systems 
work assures complete compatibility 
of the electro-magnetic components 
with the system requirements. 

Wheeler has complete engineering, 
design and manufacturing facilities 
for producing transformers, power 
supplies, voltage regulators, mag-
netic amplifiers, current regulators 
and communications equipment for 
such systems as Countermeasures, 
Missiles, Ground Checkout and Test 
Equipment, Communications, Missile 
Beacons, Navigation and Early 
Warning Radars. 

Wheeler's team of exceptionally well-
qualified engineers will skillfully 
interpret and develop your specifica-
tions, and will translate your special 
needs into efficient production meth-
ods constantly keeping in mind the 
vital part each component will play 
in the system. 

All of these skills, plus the constant 
test and inspection procedures used 
at Wheeler, assure you of the high-
est reliability components and 
products. 

FOR A BROCHURE OR FOR 

PROPOSALS & QUOTATIONS, 

WRITE OR CALL: 

Transformers — phase converters — toroids — re-

actors — for both military and commercial applica-
tions. Power Supplies. Current Regulators. Mag-

netic Amplifiers. Voltage Regulators. Designed to 

your requirements. Communications equipment, for 

gro - - und to air use — both VHF and UHF transmitters and 
receivers. Special test equipment designed for your ap-

plications. Complete, approved environmental 
test facilities available to meet your requirements. 

111111,1 INN E 1E1- IIE 
aellECTRONIC 

CORP 

Subsidiary of Sperry Rand Corporation 
150 East Aurora St., Waterbury 20, Conn., Plaza 4-5191 

Western sales office: 2200 East Imperial Highway, El Segundo, California 

-±-0.1 percent to -±0.001 percent as 
standard. Custom units with sta-
bilities to -±-5 parts in 10' are also 
available. The units can be designed 
to specification over any tempera-
ture range from —65 C to +125 C. 
Standardized pulse and squarewave, 
or stable sinewave outputs are 
available, with load impedances 
from 50 ohms and up. Standard 
packaged units can be furnished for 
plug-in or stud mounting and cus-
tom configurations can be supplied, 
including sealed units and plug-in 
printed circuit boards for computer 
and other modular systems. 
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Gearheads 
NO BACKLASH 

ELLISON ENGINEERING CO., 4530 San 
Fernando Road, Glendale 4, Calif. 
Elimination of backlash makes 
these gearheads especially suitable 
for driving potentiometers, syn-
chros, indicators, or other low tor-
que devices. Standard ratios are 
available from 11.27/1 to 2,254/1 
with other ratios on special order. 
Starting torque is held to approxi-
mately 0.05 in. oz depending on the 
ratio and usable output torque is 
2 in. oz minimum. Ball bearings 
are provided in either aluminum or 
stainless steel housings. 
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Attenuator 
CONTINUOUSLY VARIABLE 

ANTENNA & RADOME RESEARCH AS-

SOCIATES, 27 Bond St., Westbury, 
N. Y., has introduced a miniature 
S-band continuously variable at-

2W H60 
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WHAT HAPPENS 
WHEN A NATION 

SPENDS MORE 
ON GAMBLING 

THAN IT SPENDS FOR 
HIGHER EDUCATION? 

If you can find any Romans around, ask them. They lived 
pretty high on the hog in their day. That is, until some 
serious-minded neighbors from up North moved in. The 
rest is ancient history. 

You'd think their fate would have taught us a lesson. 

Yet today we Americans spend twenty billion dollars a 
year for legalized gambling, while we spend a niggardly 

four-and-a-half billion for higher education. Think of 
it! Over four times as much! We also spend six-and-a-
half billion dollars a year for tobacco, nine billion dol-
lars for alcoholic beverages, and billions more on other 
non-essentials. 

Can't we read the handwriting on the wall? 

Our very survival depends on the ability of our colleges 
and universities to continue to turn out thinking men 
and women. Yet today many of these fine institutions are 
hard put to make ends meet. Faculty salaries, generally, 

are so low that qualified teachers are leaving the campus 
in alarming numbers for better-paying jobs elsewhere. 

In the face of this frightening trend, experts estimate 

that by 1970 college applications will have doubled. 

If we are to keep our place among the leading nations of 
the world, we must do something about this grim situa-
tion before it is too late. The tuition usually paid by a 
college student covers less than half the actual cost of 
his education. The balance must somehow be made up 
by the institution. To meet this deficit even the most 

heavily endowed colleges and universities have to de-
pend upon the generosity of alumni and public spirited 

citizens. In other words, they depend upon you. 

For the sake of our country and our children, won't you 
do your part? Support the college of your choice today. 
Help it to prepare to meet the challenge of tomorrow. The 
rewards will be greater than you think. 

It's important for you to know what the impending college crisis 

means to you. Write for a free booklet to HIGHER EDUCATION 

Box 36, Times Square Station, New York 36, New York. 

Sponsored as a public service 

in co-operation with The Council for Financial Aid to Education 

HIGHER EDUCATION 

KEEP IT BRIGHT 
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NEW FOAM PLANT 

Here are the advantages you can ex-
pect when you specify MIDWEST FOAM — 

• ALL TYPES OF Polyether or 
Polyester FOAMS 

• Quality with economy 

• Customized service 

• Controlled cellular structure 

• Uniform proposity and compression 

• COMPLETE DESIGN SERVICE AVAILABLE 

Here are the finest facilities available 
anywhere with the newest techniques in 
the production of polyurethane foam. A 
600' production line customized to your 
specifications is at your command. We can 
guarantee your needs on your delivery 
date to eliminate your storage costs and to 
eliminate costly rejects and obsoletes. We 
have the automation, you push the button. 

NO ORDER TOO SMALL OR TOO LARGE 

Representatives—we still have some choice territories available. If you would like to 
represent the finest plastic foam producer in the United States, contact us immediately. 

MIDWEST FOAM PRODUCTS COMPANY 
1901 Marquette Avenue, North Chicago, Illinois • 0Exter 6-8450 
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IT RESISTANCE GB COMPONENTS, INC. 
14621 ARMINTA STREET • VAN NUYS, CALIFORNIA 

LAIROURCCS 
the availability of complete sets of 

Standard Resistances available at moderate 
prices. These are intended to be used as 

working sets of high precision resistance 
standards in any area where it is necessary 

to make critical precision measurements. 

' Each set consists of eight individual encapsulated resistors, 
attractively boxed. The first set RS-1 consists of unity in each 
decade from 1/10 ohm to 1 meg ohm, inclusive, made up of 
the values of 0.1 ohms, 1.0 ohms, 10.0 ohms, 100.0 ohms, 1.0K. 
10.0K, 100.0K, 1 Meg ohm $60.80 

Set No. RS-2 includes the values of 0.2 ohms, 2.0 ohms. 20.0 
ohms, 200.0 ohms, 2.0K, 20.0K, 200.0K and 2 Meg ohms $78.30 

Set No. RS-4 consists of 0.4 ohms, 4.0 ohms, 40.0 ohms. 400.0 
ohms, 4.0K, 40.0K, 400.0K and 4 Meg ohms $112.10 

Set No. RS-7 consists of the values of 0.7 ohms, 7.0 ohms, 70.0 
ohms, 700.00 ohms, 7.0K, 70.0K, 700.0K and 7 Meg ohms $162.30 

It is intended that with all four sets any value in any given 
decade can be checked with no more than two resistances in 
series producing the ability to make critical, precise resist-
ance checks with a minimum of possibility for error. 

Circuit Boards are available at a nominal price for making series and parallel 
resistance measurements with a minimum contact resistance.  

SHEPHARD WINTERS CO. 
3193 Cahuenga Blvd. 

Hollywood 28, Calif. 

CHRIS SMALL 
Box 1346 

Orlando, Florida 

ARTHUR L. BOLTON 
Box 944 

Menlo Park, Calif. 

THOMAS VAN WAGONER CO. 
1415 South Main St. 

Salt Lake City, Utah 

KOCH ENG. & SALES CO. 
309 Meadows, Bldg. 

Dallas 6, Texas 

LOUIS TESSITORE 
Box 22, Barrington, N.J. 

STANDARDS 

tenuator with an insertion loss of 
less than 0.5 db. Unit is 3 in. in 
diameter by 1 À in. high and weighs 
about 14 oz. Designed primarily for 
airborne applications, it features 
a simple locking device and a dial 
plate calibrated in degrees for easy 
resettability. Design is of the Pi 
Line Vamp type with full attenua-
tion achieved in less than 180 deg 
of revolution. Vswr for bandwidths 
of 15 percent or less is 1.3 maximum 
on the input end. Total attenuation 
available is 20 db minimum at about 
3,000 Mc. Connectors are type N 
male. Average power capacity is 
10 w. Peak power is 5 Kw. 
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Waveguide Components 
LARGE SELECTION 

SCHUTTER MICROWAVE CORP., 80 E. 
Montauk Higlhway, Lindenhurst, 
N. Y., has available a large selec-
tion of precisely engineered and 
constructed large waveguide trans-
mission lines and components. 
Units are designed to meet the re-
quirements of multimegawatt radar 
systems and other high power 
microwave applications. Twists, 
elbows and highly complex bends 
are available on a prompt delivery 
schedule. 
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Curve Display Set 
FOR TRANSISTOR TEST 

THE MASCAS co., 6547 E 27th St., 
Tulsa 14, Oklahoma. Function of 
this instrument is to display the 
characteristic voltage-current 
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Although ice cubes can be used to 
keep transistors cool enough to op-
erate at full rated load, there are 
those who maintain that ice cubes 
serve a better purpose in a long cool 
drink. This is the school of thought 
that leans toward Birtcher Heat 
Radiators for preventing thermal 
runaway and for getting maximum 
performance from semiconductor de-
vices. If you would like to investigate 
before choosing sides in this debate, 
write for the Birtcher Transistor 
Radiator Catalog ... it comes com-
plete with all sorts of test reports 
and other technical looking papers. 

Address your inquiry to: Charles 
F. Booher, Secretary, There's a 
Better Way Society of America, Inc. 

THE BIRTCHER 

CORPORATION 

Industrial Division 

4371 Valley Boulevard 

Los Angeles 32, California 

Sizes available for every commonly 
used transistor. If we don't have what 
you want, we'll probably make one. 

Cool ! 
Write for 
new Transistor 
Radiator Catalog 

CIRCLE 322 ON RUDER 
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curves on an oscilloscope to facili-
tate the testing and matching of 
transistors. It was designed to meet 
the need for a low cost test set 
which is suitable for the design 
engineer's work bench. It may be 
employed with most oscilloscopes 
though a d-c scope is desirable in 
order that the d-c reference may 
be preserved. Provision is made for 
switching to any one of six tran-
sistor sockets so that the transistors 
under test may be rapidly com-
pared. An integral scope calibration 
circuit in conjunction with a cali-
brated dial allows direct measure-
ment of the approximate current 
gain of the transistor. Both pnp 
and npn transistors may be tested. 
Unit price is slightly under $100. 
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Transformer 
CONSTANT VOLTAGE 

FREED TRANSFORMER CO., INC., 1718 
Weirfield St., Brooklyn 27, N. Y., 
is offering a 60 cycle 500 va con-
stant voltage transformer with an 
input of 95 to 130 I/ and an output 
of 115 v. This unit has a line regu-
lation of ±.1i percent. It can be 
hermetically sealed for military ap-
plications. 
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Analyzer 
TRANSFER FUNCTION 

AD-YU ELECTRONICS LAB., INC., 249 
Terhune Ave., Passaic, N. J. This 

SERVICE CARD 

A familiar 4.1?", 4àrL 
shape [07 
to DC rill 
amplifier 
devotees 

WIDELY 
RECOGNIZED . 
WIDELY ACCEPTED .. . 

K2 OCTAL PLUG-INS 

FROM PHILBRICK 

FAST DC: K2-W is an effi-
cient, foolproof high-gain opera-
tional unit for all feedback 
applications, fast and slow. The 
K2-W features balanced dif-
ferential inputs for low drift, 
high input impedance, low out-
put impedance, and economy 
of operation. Its range of opera-
tion is from d-c to above 100 
kc depending on 
external circuitry. $24* 

SLOW DC: K2-P gives to other 
dc amplifiers, such as K2-W 
and K2-XA, drift stability well 
under 1 millivolt, long term. 
This chopper stabilized unit 
has the same case structure and 
octal base as the 
K2-W and sells for $60* 

HOT DC: K2-XA, a new ampli-
fier of improved reliability, is 
primarily useful in operational 
circuits where an output volt-
age range from minus to plus 
100v (at 3 milliamperes) is re-
quired. Its pass band extends 
to beyond 250 kc depend-
ing on external circuitry. $28* 

* • Military equivalents available 

• OEM's: write wire or phone for 
quantity prices 

• 24 page Applications Ma nual avail— 
able on request 

C477111111> 

GEORGE A. 

PHILBRICK 
RESEARCHES, INC. 

285 Columbus Avenue, Boston 16, Mass. 
COmmonwealth 6-5375 

txPORT OFFICE: 135 Liberty St., New York 6. N.Y., 
Tel. WOrth 4-3311, Cable TERINRADIO 
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WIDE RANGE 

POWER 

OSCILLATOR 

f'4 

a reliable 

signal source 

for microwave 

measurement 

The AIL Type I24C Power 
Oscillator is applicable as a 
signal source over the wide 
range of 200 to 2500 Mc. Its 
range, power and stability 
make it an essential element 
of microwave component jest 
systems. It is often used in 
measurements relating to an-
tenna design. Facilities for 
both internal and external 
modulation are provided. Rel-
ative power output is indi-
cated directly on panel meter. 

Detailed literature is avail-
able on request. 

AIRBORNE 
INSTRUMENTS 
LABORATORY 

DEER PARK, LONG ISLAND, N. Y. 

A DIVISION OF CUTLER -HAMMER, INC. 

instrument is very suitable for 
automatic plotting of transfer 
characteristics of a control system 
with a conventional X-Y recorder. 
By turning the dial of the instru-
ment, continuous plotting of Ny-
quist diagram can be achieved over 
a wide range from 0.3 cps to 3 Kc 
in type 308A and 30 cps to 300 Kc 
in type 308B. Both the in-phase 
and the quadrature components of 
an unknown signal, either a-c or 
d-c (servo frequency or modulated 
carrier) are indicated simultane-
ously by two panel meters of type 
308 directly in volts rms. Since 
both meters have center zero, the 
components can be easily identified 
as in-phase, out of phase, lead or 
lag. 
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Four Crystal Oven 
SNAP ACTION 

OVENAIRE, INC., Charlottesville, Va. 
New snap action oven will accom-
modate 4 HC-6/U crystals. Unit is 
1 in. wide by 2 in. long by 11 in. 
seated height and is mounted on a 
standard octal plug. A maximum 
power drain of only 9 w will warm 
up the crystals from —35 C in ten 
minutes. With this new oven, power 
requirements and oven cost can be 
cut considerably in crystal con-
trolled communications equipment 
using multiple channels. The four 
crystal oven is available in a wide 
range of temperatures and voltages. 
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Capacitors 
METALLIZED MYLAR 

ELECTRON PRODUCTS, 430 N. Hal-

stead St., Pasadena, Calif., an-

Get the 
facts 

together 
quickly 

Buying is easier when you've got all the 
facts in une place. 
The BUYERS' GUIDE tells who makes 

it. Gives detailed catalog-type product 
information and specs. Gives choices in 
mechanical and electrical characteris-
tics. Gives more choices in terms of ma-
terials and design. Also objective and 
authoritative facts about markets . . . 
materials . .. design ... in an exclusive 
64-page reference section. 

That's why the GUIDE will put you in 
the strongest position to make the best 
buying choice for yourself and your 
company. 

It's all between the covers of one vol-
ume. The accurate, complete and au-
thoritative electronics BUYERS' GUIDE 
and Reference Issue. 0.13E 

FIND 

WHAT 

YOU 

NEED 

IN 

THE electronics 

BUYERS' GUIDE 
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3 steps to using 
the BUYERS' GUIDE 

locate products 
In product listings 

find product 
specifications 

In the advertising pages 

buy products 
From local office in manufacturers' 

listings 

FIND 

WHAT 

YOU 

NEED 

IN 

THE electronics 

B UYERS' 
CUIDE 

bud PICFLAIENCM IS•Vi 

1.1.31.> 1, 1,01, e 

BUYERS' GUIDE 

5 
MINUTE 

Yes, you can test all combinations of high and low 
16 circuit parameters in less than 11 minutes! 

Write today for informative 8-page Brochure. 
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ULTRA-LOW-FREQUENCY BAND PASS 

All filters and networks hermetically 
sealed with special encapsulations 
available. 
Plug in or stud mounted 
Individual problems promptly considered 
by our complete engineering facilities 
Prompt delivery — Moderate prices 

PLANT AT 5500 BALCONES TRAIL 

WHITE 
INSTRUMENT LABORATORIES 

INCORPORATED 

BOX 9006 AUSTIN 17, TEXAS 

ACTIVE FILTERS 

TUBES 

Plug in amplifier feedback network pairs 
for use as filters or band-pass amplifiers. 
Widely used where LC filter sections 
are impractical. Available with tuned 
circuit or band-pass response with center 
frequency .02 to 500 cps. 

TRANSISTORS 
Integral transistor-network units with 
tuned circuit response from I cps to 
5 kc with Q values to 20, requiring no 
external components. 
Write for 

comprehensive literature on filter, 
amplifier, and network performance 
and application 

Active Filters (above), bulletins 212, 
252, 272. 

Twin-T Networks for harmonic rejection, 
low-pass filtering, feedback circuits. 
Null frequencies .02 cps to 50 kc, 
wide range of impedance levels. 
Bulletin 500. 

Toroidal Wave Filters, LC filters with 
stable toroidal inductors. Low, high, 
band-pass models available over 
wide impedance and frequency 
ranges. Ask for LC Bulletins. 

Network Notes contain articles on use, 
performance, and problems of net-
works and filters. 

 I (2.   
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PANEL MOUNTED 

PORTABLE 

Request 

Catalog 

No. 198 

...When there's 
NO SUBSTITUTE for 
PRECISION TIMING 

When the emphasis is on accuracy in timing, the 

wise choice is STANDARD precision 

elapsed time indicators. Units are synchronous 

motor driven ... electric clutch controlled 

by manual or automatic switch or 

output of electronic tubes ... available with manual 

or electric zero reset, a-c or d-c clutch. 

Model 
Scale 

Divisions Totalices Accuracy 

S-100 1/5 sec. 6000 sec. ±.1 sec. 
S-60 1/5 sec. 60 min. ±.1 sec. 
SM-60 1/100 min. 60 min. +.002 min. 
S-10 1/10 sec. 1000 sec. +.02 sec. 
S-6 1/1000 min. 10 min. +.0002 min. 
S-1 1/100 sec. 60 sec. ±.01 sec. 
MST 1/1000 sec. .360 sec. +.001 sec. 
MST-500 1/1000 sec. 30 sec. ±.002 sec. 

THE STANDARD ELECTRIC 
TIME COMPANY 

89 LOGAN STREET, SPRINGFIELD, MASSACHUSETTS 
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This is not an offer of these securities for sale. The offer is made only by the Prospectus. 

120,000 Shares 

Edgerton, Germeshausen & Grier, Inc. 
Common Stock 

(81.00 par value) 

Price $14.50 per Share 

Copies of the Prospectus may be obtained in any State in which this 
announcement is circulated from only such of the underwriters, including 
the undersigned, as may lawfully offer these securities in such State. 

Kidder, Peabody & Co. 

Paine, Webber, Jackson & Curtis Smith, Barney & Co. White, Weld & Co. 
Incorporated Incorporated 

Dean Witter & Co. 

W. E. Hutton & Co. 

Spencer Trask & Co. 

H. C. Wainwright & Co. 

July 25, 1960. 

Hemphill, Noyes & Co. 

R. W. Pressprich & Co. 

Hornblower & Weeks 

Model, Roland & Stone 

Tucker, Anthony & R. L. Day 

G. H. Walker & Co. Spencer, Swain & Co. Inc. 

flounces a new line of metallized 
Mylar capacitors encased in. rec-
tangular epoxy tubes, combining 
high insulation resistance, dielec-

tric strength and reliability in a 
space saving package. Series DE 
are available as standard from 
0.001 to 0.68 pf in 200, 400 and 600 

d-c models. Operating tempera-
ture is —55 to +85 C . . . higher 
with derating. Insulation resist-
ance is 10,000 meg x id minimum 
at 25 C, but need not exceed 30,000 
except to special order; dissipation 
factor is less than 1.0 percent at 

25 C; test voltage is 1.5 times rated 
voltage. Standard tolerance is -±20 
percent . . . 10, 5, 3, 2 and 1 percent 
tolerances are available. The 0.001 
to 0.033 pf models measure only 
0.57 by 0.29 by 0.17 in. 
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SSB Receiver 
ALL-ELECTRONIC AFC 

KAHN RESEARCH LABORATORIES, INC., 

81 S. Bergen Place, Freeport, N. Y. 
Model RSSB-55-1A ssb receiver 
system with all-electronic afc and 
carrier loss protection is available 
for h-f military and commercial 
use. Supplied as a complete ssb re-
ceiver or as a separate ssb adapter 
for use with new or existing a-m 
communications receivers, the afc 
system corrects frequency errors of 
-±2 Kc at the transmitter or in 
the associated receiver to within 
one cycle. Carrier loss protection 
during severe fades is provided by 

a special magnetic storage device. 
Reception modes include independ-
ent upper and lower sidebands, 
double-sideband a-m, p-m exalted 

carrier and completely suppressed 
carrier ssb. Reconditioned or local 

carrier operation is selected by 
front panel switch. Audio response 
in each of two independent side-
band receiving channels provided 
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dial any output 

, 
• e *; 

from 0-1000 volts 

• e • e • 
• f 

with 1% accuracy 

• - • • fie • 
O. 91 

Keithley Regulated High-voltage Supply 

gives you new speed and accuracy for a wide 
range of tests. Its many uses include calibra-
tion of meters and dc amplifiers, supplying 
voltages for photo-multiplier tubes and ion 
chambers, as well as furnishing potentials for 

high resistance measurements. 

Three calibrated dials permit easy selection 

of the desired output in one volt steps, at up 

to 10 milliamperes. Polarity is selectable. 
Other features include: 

• 1% accuracy above 10 volts. 

• Line regulation 0.02% 

• Load regulation 0.02% 

• Ripple less than 3 mv RMS. 

• Stability: within 0.02% per day. 

• Protective relays disconnect output 
at 12 milliamperes. 

• Price: $325.00. 

Send for details about the Model 240 Supply. 

KEITHL_EY 

INSTRUMENTS, INC 

12415 Euclid Ave., Cleveland 6, Ohio 

is within -±-2 db from 150 to 6,000 
cps. 
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Variable Delay Line 
MAGNETOSTRICTIVE 

CONTROL ELECTRONICS CO., INC ., 10 

Stepar Place, Huntington Station, 
L. I., N. Y., has a variable magneto-

strictive delay line that offers pre-
cise calibration and features a con-

tinuous range of delays from 3 to 

500µsec. Unit is used for delay 
trigger in radar systems. Model 

VM-1030 features a 10-turn dial, 

giving the maximum delay of 500 
µsec to within an accuracy of -±0.5 

µsec. Dial is turn indicating type 
calibrated into 100 divisions per 
turn x 10 turns or 1,000 divisions. 
The VM-1030 has an optimum pulse 

input of 1 µsec and can be supplied 

with an impedance range running 
from 50 ohms to 4 K ohms. Inser-
tion loss at the end of the range is 
56 db and maximum number of 
pulses per sec is 300 Ke. 
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Servo Amplifier 
TRANSISTORIZED 

GENERAL KINETICS DIVISION 

Hyda-Electric, Inc., 3151 Kenwood 
St., Burbank, Calif. Model SD132 
is specifically designed for use in 

electrohydraulic servo systems but 

of 

There's really 

not much to 

custom-designing 

rotary switches... 

It's a matter of routine . . . when you 
have talented engineers with lots of ex-
perience... first quality materials.., and 
advanced manufacturing techniques. 

Fortunately, The Gamewell Com-
pany has all three. When customers' 
specifications come in, our engineers 
get busy. The precious metal ring, 
heart of a Gamewell Rotary Switch, is 
designed with as many segments as re-
quired. Brushes are provided which 
assure smooth, trouble-free action with 
either MAKE-BEFoRE-BREAx or BREAK-
BEFORE-MAKE contacts. Then a highly 
versatile arrangement of terminals con-
necting to ring segments is devised for 
the periphery of the switch housing. 
And so on, depending on requirements. 
The end result is a highly versatile, 

reliable switching component. Cased in 
special plastic, it's inherently fungus 
resistant and stable at high tempera-
tures. It can be used with confidence 
over a wide range of environmental 
conditions. 
Gamewell is well qualified to design 

rotary switches for circuit sampling, 
programming, digital generators and 
various electronic data processing sys-
tems. Your specs will receive prompt 
attention. 
Write to THE GAMEWELL COMPANY, 

1378 Chestnut Street, Newton Upper 
Falls 64, Massachusetts. A Subsidiary 
of E. W. Bliss Company. 

The Gamewell SG-270 

Switch is available 

with diameters of 5/8", 

11/4 ", 15/8", 2", 3" 

and 5" in various 

mounting styles. 

amewell 
PRECISION POTENTIOMETERS 

"INTEGRALS OF 
HIGH PERFORMANCE" 
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re7 

tantalum wet slug, porous anode 

tantalum foil, silver encased, non-polar 

tantalum foil, silver encased, polar 

aluminum foil, plastic encased, axial lead 

sde 
CD 

01 
aluminum foil, plastic encased, single end 

jet 
SPECIALISTS 

In miniature and sub-miniature 

capacitors 

Here's why iei is your best source for virtu-
ally any type of miniature or sub-miniature 
electrolytic capacitor: 

• For high capacity-voltage product val-
ues at low cost in transistorized circuits 
—tantalum wet slug (porous anode) 
capacitors. (Request Bulletin 2661) 

• Tantalum foil capacitors in ten differ-
ent case sizes—less weight—save 
space. (Request Bulletin 2625) 

• Wide voltage and capacity range 
tantalums-3 WVDC to 150 WVDC— 
capacities to 5000 UF. 

• Aluminum foil electrolytics for every 
application. (Request Bulletin 2641) 

Fast, personalized service to assist you in 
adapting standard capacitors for your spe-
cial requirements, or in developing entirely 
new capacitors for your individual needs. 

International Electronic Industries, Inc. 
Box 9036-S, Nashville, Tennessee 

WESCON Shows 
Booths 107-108 

..e,WeeMaig§gegIM AN sps COMPANY 
where reliability replaces probability 

is also useful in magnetic clutch 
and motor circuitry. Completely 
transistorized, this etched circui-
try unit is capable of furnishing 
20 ma differential current into 
1,000 ohms/coil push-pull coils of 
valves. Any carrier frequency 
from 60 cps to 10 Kc may be used. 
Time lag introduced by the unit is 
negligible. Internal pickup is ex-
ceptionally low. Units are avail-
able for airborne as well as ground-
based use. Gain stability is 1 db 
at full gain over the temperature 
range from 55 C to +71 C. 
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A-C Current Probe 
COMPACT UNIT 

HEWLETT-PACKARD co., 275 Page 
Mill Road, Palo Alto, Calif. Model 
456A a-c current probe's 1 mv to 1 
ma unity conversion permits direct 
readings in milliamperes on volt-
meters or oscilloscopes. It meas-
ures current without direct connec-
tion to the test circuit and with no 
appreciable circuit loading. Typical 
applications include measurements 
on transistors, vacuum tubes and 
logic circuits. The instrument's 
wide bandwidth (20 cps to 15 Mc) 
also permits oscilloscopes viewing 
of complex current waveforms with 
rise times as fast as 0.08 isec. 
Model 456A simplifies a-c current 
measurements of up to one ampere 
at frequencies up to 5 Mc and at 

least 100 ma from 5 Mc to 15 Mc. 
Unit weight 3 lb. It is priced at 
$190. 
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Drafting Materials 
PRESSURE SENSITIVE 

APPLIED GRAPHICS CORP., Glenwood 
Landing, L. I., N. Y. Clearly 
printed on shrink-resistant durable 
transparent materials, AG tapes, 
templets, grid sheets, die cut sym-
bols and numbers and letters (more 
than 2,000 items) are time savers 
and produce a clean professional 
looking job. The tapes and temp-
lets are especially suitable for 
graphs, chart, audio visual pres-
entations and printed circuits. 
Templets, symbols, letters and nu-
merals are packaged in individually 
slit strip form. In addition to the 
regular line special purpose types 
will be made on special order. 
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70 0 , 0 0 0 
OHMS 

0.25% 
TOLERANCE 

4011111111W  

MOW 

CINEMA 
MICROMINIATURE 

PRECISION WIRE-WOUND 

RESISTORS 

Space at an absolute premium? Take 

advantage of Cinema's extremely compact 
design in precision wire-wound resistors to 

miniaturize your electronic assemblies. 

Featuring rugged construction, Type CE200 

resistors utilize unique winding techniques 

and are encapsulated in a superior epoxy 

formulation for complete protection against 

environmental conditions. Units are aged for 

long-term stability and high reliability. Per-
formance characteristics per MIL-R-93B and 

MIL-R-9444. Standard temperature coeffi-

cients are ± 20 ppm, with finer coefficients 
on special order. The CE200 resistors are 

available in the following sizes and ratings: 

WATTAGE MAX. 
TYPE RATING DIA. LENGTH RESISTANCE 
CE241E .05 Ve" VI" 450K 
CE22E .1 Ve" 3A" 700K 
CE243E .25 )j6" 'A" 1.8 Meg. 
CE244E .25 1/.'1" 3/8" 2.5 Meg. 

For printed-wiring applications CE400 Series Units are 
available. Write today for com-
plete technical details to... 

CINEMA 
ENGINEERING 
DIVISION AEROVOX CORPORATION 

1100 Chestnut, Burbank, California 

WESCON Booth 2805 
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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-
uals they are pledged to serve, and among 
screened selected individuals ONLY. 

The Electronics Man "buys" what he reads In ... 

A MCGRAW-HILL PUBLICATION 330 WEST 42nd STREET, NEW YORK 36, N. Y. 

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- I 

1 electronics 
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1 ULTRASONICS 
Just rublisbed—Second Edition. Covers the 
design. repair. and construction of ultrasonic 
equipment. Includes special experimental re-
sults of many details of equipment, plus 
advances in cleaning. degreasing. soldering, 
plating. and other operations. By B. Carlin. 
formerly • Product Research Supv. Sperry 
Products. 2nd Ed., 320 pp., 263 illus., $11.50 

2 FIXED AND 
VARIABLE CAPACITORS 

Gives a wvalth of working information on 
fixed and variable capacitors—details of de-
sign and construction, application in modern 
electronic equipment. experimental types of 
capacitors, and more. By G. W. A. Hummer, 
Royal Radar Establishment: and Harold M. 
Nordenberg. Bureau of Ships. 281 pp., 164 
illus.. $10.00 

3 DIGITAL COMPUTER 
AND CONTROL ENGINEERING 

Just Published. Covers all phases of digital 
computer engineering from basic electronic 
design of digital circuits to advanced auto-
matic programming, techniques. By R. Ledley 
assisted by L. Rotolo and J. Wilson, all of 
The George Washington Univ. 835 pp., 398 
ill is.. 62 tables. 811.50 

4 INTRODUCTORY 
ELECTRIC CIRCUITS 

Discusses ti-c cirettits as tt problem in differ-
ential equations: treats steady state circuits 
by the simplified techniques of phasors and 
complex algebra: presents l" ourier series: 
and develops the Laplace transform as a 
technique for solving problems in transients. 
By J. Walsh. Columbia Univ.: and K. Miller, 
N.Y.C. 360 pp., 32 illus., $8.50 

5 WAVE PROPAGATION 
IN A RANDOM MEDIUM 

Examines the problem of wave propagation 
using the ray approximation—deals with 
diffraction theory of wave propagation—and 
shows how thietuations in the incident wave 
affect the diffraction image formed by a fo-
cusing system. Trans. from Russian by R. A. 
Silverman. N.Y.C. 168 pp., 13 illus., $7.50 

6 INFORMATION AND 
DECISION PROCESSES 

Just Published. Contains 12 iirlieles on im-
portant advances in modern information anti 
design theory. Covers such subjects as com-
putation in decision making. sequential de-
eisioning, and statistical decision theory in 
engineering. Edited by Robert E. Maehol, 
Purdue Univ. 200 pp., illus., $5.95 

Helpful books 
from McGraw-Hill 

7 SELF-SATURATING 
MAGNETIC AMPLIFIERS 

Just Published. A rad jeu! guide covering 
basic theory. operating principles, design 
techniques and applications of magnetic 
amplifiers employing self-saturation. By G. 
Lynn, T. Pula, J. Ringelman, and F. 
Timmel. Air Arm Div. Westinghouse Elec. 
Corp. 232 pp.. 152 illus., $8.09 

8 INFRARED RADIATION 
Just Published. Explains exactly what 
infrared radiation is and what It does. 
Analyzes a typical in system and dis-
cusses the components of a system, 
the laws of physics by whieh it operates. 
and the materials involved. By Il. Flack-
forth. Northronics, Div. of Northrop Air-
craft. 280 pp., 172 illus., $10.00 

9 ANALYSIS AND DESIGN OF 
FEEDBACK CONTROL SYSTEMS 

Just Published—See I Edition. Shows 
how to apply prineiples and techniques of 
analysis to solve design problems. and pre-
sents a schedule of design procedures with 
eases illustrating how typical design prob-
lems are solved. By G. Thaler, U. S. Naval 
Postgraduate Sel I: and R. Brown. Elie-
ironies Div., General Motors Corp. 2nd. Ed., 
640 472 diagrams. charts, tables, $14.50 

10 TWO-WAY RADIO 
A complm, guide to t wo-way radio--from 
a description of a typical radio system and 
its many uses in business and industry. to 
technical information on transmitters and 
receivers. circuit details. selective calling 
methods, installation. trouble-shooting. and 
repair. By A. Lytel, Aven Mfg. Co., Crosley 
Div. 281 pp.. 283 illus., $9.50 

11 PROFESSIONAL ENGINEER'S 
EXAMINATION QUESTIONS 

AND ANSWERS 
Just Published—Second Edit ii. Gives 
0041 questions and complete answil's to 
help engineers pass state lieem,e ex-
aminations. I overs mechanical. elee-
trical. civil, and chemical in 
and ineludes engineering economies and 
land surveying. By 'William S. La Londe, 
Jr. Newark Coll. of Eng. 2nd Ed., 615 

213 illus.. ALSO 

12 FUNDAMENTALS OF 
SIGNAL THEORY 

Just Published. Explains import :1m mathe-
matical techniques useful in understanding 
excitation and response of linear systems. 
Coverage ranges from eomplex algebra— 
through pole-z.ero and operational methods 
—to Fourier integrals, speetruni concepts, 
and optimum systems for separating sig-
nals from interference. By .1. Stewart, Univ. 
of Arizona. 368 pp.. 129 illus., $9.00 

MAIL COUPON FOR 10-DAY FREE EXAMINATION 

McGraw-Hill Book Co., Dept. L-8-12, 327 W. 41st St., N.Y.C. 36 

Send me book(s) circled below for 10 days' examination on approval. In 10 days I 
will remit for book(s) I keep plus few cents for delivery costs, and return unwanted 
book(s) postpaid. (We pay delivery costs if you remit with this coupon—same 
return privilege.) 

(PRI NT) 
Name   

1 2 3 4 5 6 7 8 9 10 11 12 

Address   

City  Zone. State  

Continue'   

Pieition   
Fr, une and terms outside U. S.. write McGraw-Hill Intl.. N.Y.C  L.11-12 

Literature of 
RANDOM- NOISE GENERATOR 
General Radio Co., West Concord, 
Mass., has released a 4-page bro-
chure describing the type 1390-B 
random-noise generator. 

CIRCLE 557 ON READER SERVICE CARD 

CHECKOUT EQUIPMENT Pack-
ard Bell Electronics, 12333 W. 
Olympic Blvd., Los Angeles 64, 
Calif., has available a brochure of 
technical data sheets covering a 
line of automatic electronic check-
out equipment. 

CIRCLE 558 ON READER SERVICE CARD 

ELECTRONIC CABLES Sequoia 
Wire & Cable Co., 2201 Bay Road, 
Redwood City, Calif., has issued a 
new brochure, DM-S-6015, high-
lighting its complete specialized 
electronic wire and cable capability. 

CIRCLE 559 ON READER SERVICE CARD 

DELAY LINES Allen Avionics, 
Inc., 255 E. 2nd St., Mineola, N. Y., 
has available a new bulletin de-
scribing its lumped constant, phase 
and frequency compensated delay 
lines. 

CIRCLE 560 ON READER SERVICE CARD 

ROTARY MULTIPOLE SWITCH 
Electro Switch Corp., King Ave., 
Weymouth, (Boston 88), Mass. 
Bulletin No. 19 contains complete 
information on the new type JK 
rotary switch, manufactured to 
BUShips drawing 815-1853013 and 
MIL-S-21604. 

CIRCLE 561 ON READER SERVICE CARD 

LOADING MANUAL Engineered 
Electronics Co., 1441 E. Chestnut 
Ave., Santa Ana, Calif. Catalog No. 
859, now available, is a loading 
manual prepared in order to facili-
tate the use of the T-series ger-
manium transistor circuit modules. 

CIRCLE 562 ON READER SERVICE CARD 

HOOK-UP LEAD WIRE Birnbach 
Radio Co., Inc., 145 Hudson St., 
New York 13, N. Y., has published 
a bulletin on a line of hook-up lead 
wire that offers continuous service 

at 1,000 F. 
CIRCLE 563 ON READER SERVICE CARD 

SERVOMOTOR Helipot Division 
of Beckman Instruments, Inc., 
2500 Fullerton Road, Fullerton, 
Calif., has released a four-page 
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the Week 
folder showing advance perform-
ance data for the model 8SM461 

size 8 servomotor which is only 

0.840 in. in length and wound for 
115-v operation. 

CIRCLE 564 ON READER SERVICE CARD 

CONTROLLED RECTIFIER 
Texas Instruments Incorporated, 
Semiconductor - Components Divi-
sion, P. 0. Box 312, Dallas, Texas. 
Theory, parameters, and ratings of 
the pnpn silicon controlled rectifier 
are contained in an eight-page Ap-
plication Note. 

CIRCLE 565 ON READER SERVICE CARD 

SOLAR ENERGY CONVERTERS 
Solar Systems, Inc., 8241 Kimball 
Ave., Skokie, Ill. Construction and 
operating principles, design data 
and applications of solar energy 
converters are included in brochure 
No. 60A. 

CIRCLE 566 ON READER SERVICE CARD 

POWER OSCILLATOR W. L. Max-
son Corp., 475 Tenth Ave., New 
York 18, N. Y. A technical bulletin 
on model 1141 uhf wideband power 
oscillator contains complete specifi-
cations, performance data and ap-
plication notes. 

CIRCLE 567 ON READER SERVICE CARD 

VARIABLE TRANSFORMERS 
The Superior Electric Co., 83 
Laurel St., Bristol, Conn. A four-
page data sheet explains and illus-
trates operating principles of the 
recently introduced H-C series 
Powerstat variable transformers. 

CIRCLE 658 ON READER SERVICE CARD 

MICROWAVE PRODUCTS 
Bomac Laboratories, Inc., Salem 
Road, Beverly, Mass., has released 
a new product catalog containing 
specifications on over 600 micro-
wave tubes and components. 

CIRCLE 569 ON READER SERVICE CARD 

MATERIALS CATALOG Compo-
posite Industrial Metals, Inc., 235 
Georgia Ave., Providence 5, R. I. 
A new catalog introduces C-I-M's 
facilities, describes their ability 
to serve and contains precious and 
non-precious metal solder selection 
tables and base metal selection 
tables. 

CIRCLE 570 ON READER SERVICE CARD 

EE 0-12 

TIME TEAM 
EECO'S ALL-STAR LINEUP OF TIME CODE 
GENERATORS COVERS ALL THESE BASES 
From missile base to basic research, in launching-area heat or Dew-Line 
cold, Electronic Engineering Company answers your project's time code 
needs with these outstanding time code generators ... for binary or BCD 
readouts, coded for Atlantic Missile Range, Eglin Test Range or the new 
Inter-Range Instrumentation Group (IRIG) format proposed for world-
wide use in satellite tracking. 

All EECo time code generators can be used with oscillographs, strip 
chart recorders, magnetic tape or for driving neon flash lamp ampli-
fiers. . for time-correlation of data recorded by different instruments 
at one or more sites. All have advance-retard controls for synchronizing 
internal 1 pps to WWV. 

MORE ACCURACY PER DOLLAR 
Both time-of-day code output 
(24-hour recycling) and any 2 
of 8 pulse rates. Time-corre-
late data to within ±1 milli-
second at a cost of only 
$7,650 for the ZA-810, $7,050 
for the ZA-802.Frequency Sta-
bility: 3 parts in 108 per day. 

Compact ... solid-state plug-in 
circuits ... sized for stand-
ard rack mounting. Complete 
unit, including power supply, 
7" x 19" x 17". 

MODEL ZA-810 36-BIT 100 PPS CODE 

ALSO MODEL ZA-810-M1 
23-BIT 2 PPS CODE (IRIG TYPE C) 

MODEL ZA-801 BCD OUTPUT (24-BIT) 

MODEL ZA-803 BCD OUTPUT (20-BIT) 

MODEL ZA 802 BINARY OUTPUT (17-BIT) 

GENERATES NEW IRIG FORMAT 
These new solid-state time 
code generators use proposed 
Inter-Range Instrumentation 
Group formats. ZA-810 cur-
rently being used for National 
Bureau of Standard broadcasts 
over WWV. 

Both generators have same 
high accuracy as ZA-801 and 
802. Packaged plug-in circuits. 
Complete unit 7" x 19" x 18". 
Weight only 35 pounds. Price 
of either model: $11,180. 

WRITE FOR TIME CODE GENERATOR FILE 301. 
TIMING SYSTEM DESIGN CONSULTATION ON REQUEST. 

Electronic Engineering Company of California 
1601 East Chestnut Avenue • Santa Ana, California • Klmberly 7-5501 • TWX: Santa Ana Cal 5263 

MISSILE & AIRCRAFT RANGE INSTRUMENTATION • DIGITAL DATA PROCESSING SYSTEMS • 

TIMING SYSTEMS • COMPUTER LANGUAGE TRANSLATORS • SPECIAL ELECTRONIC EQUIPMENT 

See EECo on display Booths 2527-28 at WESCON August 23-26, Sports Arena, Los Angeles. 
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PEOPLE & PLANTS 

Moore*: At Wescon, a numismatist 

CHAIRMAN of the executive commit-
tee for 1960 Wescon is methodical 
Hugh P. Moore, board chairman of 
Lerco Electronics, Inc., of Burbank, 
Calif. Moore is an active partici-
pant in West Coast industry affairs, 
has served as a director, vice presi-
dent, and council chairman for 
Western Electronics Manufacturers 
Association, one of Wescon's two 
sponsors. 

Mild-mannered Midwesterner 
Moore was born 47 years ago in 
Carrington, N. D., took a journal-
ism degree from the University of 
North Dakota, put in a brief stint 
as news editor of a local newspaper. 
He moved to California in 1937 and 
spent three years learning sales-
manship as assistant sales manager 
for a manufacturer of electric 
shavers. Production methods came 
next; he went to work for Bendix, 
started as a production control as-
sistant, in six years rose to the 
plant managership of Bendix's Po-
mona division. 

Long-time ambition to own his 
own business was realized in 1947 
when he formed Acme Electronics, 
began making wave filters and mag-
netic amplifiers. Acme later became 
a subsidiary of Aerovox. In 1955 
he bought controlling interest in 
Lerco, which recently picked up 

*Left, with Walter E. Peterson, chair-
man of 1960 Wescon's board. 

Micro Gee Corp. and Automation 
Development Co., both specialized 
electronics companies in the Los 
Angeles area. 
"Hugh has a mind like a com-

puter," says a close business asso-
ciate. He likes the challenge of elec-
tronics, feels that "increased domes-
tic and foreign competition will 
force us to exert our very best ef-
fort for the future." He enjoys 
speculating in the common stocks of 
promising young growth companies, 
and is one of the guiding lights of 
the Matrix Investment Club in Los 
Angeles. 
Moore is also a once-in-a-while 

numismatist, and when he goes on 
the search for rare coins, his wife 
Marian can usually be found in a 
nearby shop following her hobby— 
collecting exotic earrings. They 
both look forward to the time when 
less pressing duties permit them 
time for foreign travel. Michael, 
16, the eldest of the two Moore sons, 
is about to leave for Bonn, Ger-
many, as an American Field Service 
exchange student; his parents hope 
he will be able to help plan an itine-
rary for them. 
A typical item on Moore's busy 

agenda is a five-day trip to Hawaii 
next week, just prior to Wescon, for 
a Chicago Parts Show policy meet-
ing. He's a member of that board, 
too. 

What to See 
At the Show 

THIS YEAR there will be 989 booths 
at Wescon featuring the wares and 
capabilities of 805 companies. Last 
year there were 960 booths of 753 
companies. 
The exhibits will be on the lower 

level and concourse of the Los 
Angeles Sports Arena and in a spe-
cially erected annex. 

A 

AC Spark Plug 
ACDC Electronics, Inc   
ACF Industries, 

Incorporated   
AMP Incorporated   
A. P. M. Corp.  
Abbott Instrument & 

Engineering Co.   
Ace Electronics Associates, 

Inc. 
Ace Engineering & Machine 

Co., Inc.   
Acoustica Associates, Inc...2252-2253 
Adage, Inc.  537 
Advance Relays  701 
Aerovox Corp.  2803-2804 
Airborne Instruments 

Laboratory  2036-2037 
Aircraft and Missiles 2717 
Air-Marine Motors, Inc  931 
Airpax Electronics Inc. 711-712 
Alac Inc.  2838 
Aladdin Electronics  1028 
Alford Manufacturing Co...2112-2113 
Alfred Electronics  630 
Allen-Bradley Co. 815-816 
Allied Control Company, Inc 535 
Alpha Wire Corp. 2617-2618 
Amco Engineering Co. 201-202 
Amelco, Inc.  739B 
American Electrical Heater Co .338 
American Electronics, Inc...2349-2352 
American Optical Co  541-543 
American Super-Temperature 

Wires, Inc.  324 
Amperex Electronic Corp...2244-2245 
Ampex Data Products Co...2004-2006 
Amphenol-Borg Electronics 

Corp.  848-849 
Analogue Controls, Inc  2319 
Anchor Plating & Tinning Co., 

Inc.  101 
Andrew California Corp. 439 
Antlab, Inc.  2334 
Arco Electronics, Inc. 901 
The Arnold Engineering Co .2801-2802 
Artos Engineering Co.  119 
Assembly Products, Inc. 915-916 
Astromics, Div. of Mitchell 
Camera  838A 

Astron Corp.  2223 
Atlas Precision Products Co 762B 
Atlee Components, Inc....2340-2339B 
Atohm Electronics  1006 

 2345-2348 
2230 

2161-2162 
2001-2003 

2128 

2160 

 924-925 

339 
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HIGH VOLTAGE POWER SUPPLIES 

MODEL 408A 500-6010V 0-20 ma MODEL 40c 600-3100V 
0-15 ma 

JOHN FLUKE precision High Voltage 
Power Supplies offer complete coverage up 
to 10 KV. In addition to high calibration 
accuracy, tight line-load regulation, fine 
voltage resolution, and excellent long term 
stability; many other plus features are pro-
vided the design engineer. For example; 
difficulties resulting from corona, jitter, 
bounce or overshoot are non-existent in 
jf supplies. The capability of the John Fluke 
Co. to keep pace with industry demand is 
evidenced by the fact that most of these 
instruments have been introduced within 
the past year. 

Designed to power photomultiplier tubes 
and ionization chambers ... for research 

and development of traveling wave tubes 
and backward wave oscillators. 

MODEL 

409A 

402M 

412A 

405 

408A 

410A 

VOLTAGE CURRENT  REGULATION  
LINE I LOAD 

170-1530V 

500-1600V 

500-2010V 

600-3100V 

500-6010V 

1000-10,010V 

0-3 ma 0.01% 0.4% 

0-1 ma 0.03% 0.03% 

0-15 ma 0.01% 0.01% 

0-15 ma 0.01% 0.005% 

0-20 ma 0.01% 0.01% 

3-10 ma 0.01% 0.01% 

STABILITY 
PER HOUR 

0.02% 
(Per Day) 

0.01% 

0.005% 

0.005% 

0.005% 

0.005% 

MAX. RIPPLE 
RMS RESOLUTION 

0.002% 85V steps 

5mv 100mv 

5mv 10mv 

5mv 10mv 

5mv 10mv 

5mv 10mv 

PRICE 

$335.00 

$320.00 

$455.00 

$595.00 

$695.00 

$1095.00 

All prices quoted, F.O.B., Factory, Seattle. Prices and technical data subject to change without notice. 

JOHN FLUKE MANUFACTURING CO., INC. 
P. O. BOX 7161, SEATTLE 33, WASHINGTON 
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new 
flexibility 

WAUGH FR-500 

Frequency-to-D.C. Converter 

The new Waugh FR-500 combines in one 
modular unit five, (or six), rack mounted 
transistorized frequency-to-d.c. converters. 
The FR-500 is based on the successful 
Waugh FR-302 converter that has earned 
wide acceptance in missile, aircraft and 
laboratory applications. Modular design 
allows signals from several sources to be 
monitored or recorded simultaneously, and 
attains a measure of converter flexibility 
and utility never before achieved. 
Each converter produces three outputs pre-
cisely proportional to the frequency of the 
a.c. input signal from flow sensors, tach-
ometers, photo cells, electro-magnetic coils, 
or other transducers. Output may be read 
directly on the panel meter. D.C. and pulse 
outputs are also provided to drive oscillo-
graphs, counters, and a wide variety of 
other electronic indicators, recorders or 
controllers. 
A power supply for up to 25 converters, 
and a master calibration oscillator, with an 
accuracy of ±- .01% of reading, are on a 
single panel which can be mounted on the 
same rack as the FR-500. Individual, in-
tegral power supplies are also available 
with each module. 

SPECIFICATIONS 
Frequency Range 5 cps. to 10 kc. in six 

overlapping ranges. 
Input Amplitude 5 mv. to 100 volts 
Linearity 0.1% of full scale 
Ripple -± 0.1% full scale peak 

to peak maximum 
Pulse Output 10 milliamp into 250 

ohms 
D.C. Output 0 to 5 volts d.c. 

Request Bulletin 112 for complete 
specifications. 

Engineering 
Represent& ives 

in Princ opal 

Cities 

WA UGH 
ENGINEERING 
COMPANY 
7842 Burnet Avenue, Van Nuys, Calif. 
STate 2-1710 

Audio Development Co. '748 
Augat Bros., Inc. 2840 
Automatic Electric Sales 

Corp.  2615-2616 
Automatic Metal Products Corp.. 2220 
Autonetics, Div. of North 
American Aviation, Inc  2809 

Autotronics, Inc.  2619 
Avco Corp. Crosley & 

Nashville Div.  2407-2408 
Avco Research & Advance 
Development Div.  2237 

Aviation Week and 
Space Technology  2705 

Aviel Electronics, Inc 2012 
Avnet Corp.  1045 

Baird-Atomic, Inc.  940-941 
Baldwin-Lima-Hamilton Corp....659 
Ballantine Laboratories, Inc.....2821 
Barber-Colman Co. 2301-2302 
Barnes Engineering Co. 407 
Bearing Inspection, Inc. 105 
Beattie-Coleman, Inc. 2307-2308 
Herb Becker Co., Inc. 2511 
Beckman Instruments, 

Inc.  857, 2514-2515 
Behlman Engineering Co. 452 
Belden Manufacturing Co.....431-432 
The Bendix Corp.....1018, 1046-1053 
Bird Electronic Corp. 716-717 
The Birtcher Corp. 565 
Blaw-Knox Co. 2402 
Bliley Electric Co. 2510 
Blue M Electric Co. 112 
Boesch Manufacturing Co., Inc...231 
Bomac Lab., Inc. 612-613 
Boonton Electronics Corp. 836 
Boonton Radio Corp  751-752 
The Borden Chemical Co. 303 
Borg Equipment Division  662-663 
Boums, Inc.  2250-2251 
Bowmar Instrument Corp  765 
W. H. Brady Co. 309-310 
Wm. Brand-Rex Division 223 
Branson Corp.  437 
Branson Ultrasonic Corp. 323 
H. Braun Tool & Instrument 

Co., Inc.  230 
The Bristol Co. 703 
Burgess ,Battery Co710 
Burndy Corp.  1008-1009 
Burr-Brown Research Corp.....2233 
Burroughs Corp.. 2130-2133, 2136-2137 
Burton Silverplating Co. 344 
Bussmann Mfg., Div. 
McGraw-Edison Co.  932 

CBS Electronics  2524-2525 
CBS Laboratories  2523 
C & K Components, Inc. 2206 
California Magnetic Control 

Corp.  2221 
California Technical 

Industries  2631-2632 
Cambridge Thermionic Corp.....747 
Camloc Fastener Corp  342 
Cannon Electric Co. 2835-2837 

Capitol Radio Engineering 
Institute  2710 

Cedar Engineering Division, 
Control Data Corp. 2241 

Centralab, Electronics Div. of 
Globe Union, Inc. 664 

Central Research Laboratory... .2611 
Century Electronics & 

Instruments, Inc.  637 
Chance Vought Electronics 

Division  536B 
Chicago Dynamic Industries, 

Inc.  909 
Chicago Standard Transformer 

Corp.  814 
Chicago Telephone Supply Corp 2201 
Christie Electric Corp. 564 
Cinch Manufacturing Co. 2605 
Cinema Engineering, Div. of 
Aerovox Corp.  2805 

Circuit Instruments, Division 
of IRC  806 

C. P. Clare & Co. 904-905 
Clarostat Mfg. Co., Inc. 2630 
Coast Pro-Seal & Mfg. Co. 218 
Cobehn, Inc.  104 
Sigmund Cohn Corp. 352 
Coil Winding Equipment Co  301 
Coleman Electronics, Inc. 2306 
Collins Electronics Mfg. Corp 2405 
Comar Electric Co.  2814 
Communication Accessories 
Company  764 

Computer Control Company, 
Inc.  561-562 

Computer-Measurements 
Co.  633-634 

Connector Seals Corp. 831B 
Conrad, Inc.  1027 
Consolidated Avionics Corp 2255 
L. L. Constantin & Co. 532 
Continental Connector Corp.....855 
Continental-Diamond Fibre 

Corp.  212-213 
Control Engineering  2706 
Convair Division, General 
Dynamics Corp.  1064 

Coors Porcelain Co. 110-111 
Cornell-Dubilier Electric 

Corp.  808-810 
Corning Glass Works 853-854 
Costello & Co 408 
Craig Corp.  839 
Crucible Steel Co. of 
America  2608-2609 

Cubic Corp.  515-516 
Curtiss-Wright Corp.  425 

D 

Dage Electric Company, Inc 763 
Dage Television of TRW 2166 
Dale Products, Inc.  1062-1063 
Dalmo Victor Co. 2142 
The Daven Company 444 
Daystrom, Inc.  1037-1044 
The Decker Corp  2315-2316 
Dejur-Amsco Corp. 856 
Delco Radio Division, 

General Motors  2345-2348 
Delta Design, Inc.  2621 
Delta-f, Inc.  2064 
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Deltime, Inc.  935 

De Mornay-Bonardi  2214-2215 

Dempa Shinbun, Inc. 2410-2411 

Design Tool Corp  102 

The Deutsch Co. 2635-2636 
Dialight Corp.  726-727 

Diehl Manufacturing Co. 2834 

Directories of Industry, Inc.....2718 

The DoAll Co.  214 

Douglas Microwave Co., Inc.....2155 
Dow Corning Corp  215-216 
Dressen-Barnes Corp  1011 
Wilbur B. Driver Co  207 
Driver-Harris Co.  328 
Allen B. Du Mont 

Laboratories, Inc.  1023-1026 
E. I. Du Pont 
De Nemours & Co. (Inc.) .1030-1035 

Dymec  657-658 
Dynamic Gear Co., Inc  438 

E 

E-H Research Laboratories. .526-527 
ESC Corp.  906 

Eastern Industries, Inc.....2054-2055 
Edgerton, Germeshausen & 

Grier, Inc.  519-520 
Thomas A. Edison Industries....506 
Jackson Edwards Co.  926-927 
Eitel-McCullough, Inc.....2507-2509 
Elco •Corp.  724-725 
Electra Manufacturing Co 501-502 
The Electric Autolite Co. 462 
Electrical Industries  718 
Electrical Specialty Co. 308 
Electro Cords Co. 2317 
Electro Engineering Works 601 
Electro Instruments, Inc....2810-2811 
Electro-Mechanical Specialties 

Co., Inc.  1022 
Electro-Pulse, Inc. 412-413 
Electro Scientific Ind., Inc....649-650 
Electro Switch Corp. 2129 
Electronic Associates, Inc.....825-826 
Electronic Enclosures, Inc. 329 
Electronic Engineering Co. 

of Calif.  2527-2528 
Electronic Engineers 
Master-EEM  2724 

Electronic Equipment 
Engineering  2712 

Electronic Industries  2716 
Electronic Measurements Co., Inc.. 837 
Electronic News  2713 
Electronic Plating Service, Inc....318 
Electronic Research Assoc., 

Inc.  938-939 
Electronic Seals, Inc  903B 
Electronics  2704 
Elgin Metalformers 

Corporation  753-754 
Elin Division  623 
Emerson & Cuming, Inc.....120-121 
Empire Devices Products 

Corp.  2819-2820 
Endevco Corp.  2034-2035 
Engelhard Industries, Inc 2260-2261 
Engineered Electronics Co. 1017 
Epsco, Inc.  2211, 2212, 2213 
Erie Pacific  547 

WHAT'S 
UP IN 

WASHINGTON? 

Powerful individuals in Congress, The Pentagon, 
the State Department and elsewhere can influence 
the business plans of scores of electronics manufac-
turers. 

electronics reports on policy makers who influ-
ence decisions on guided missiles, basic scientific 
research, government communications policy and 
many other sensitive subjects. 
The highlights are summed up in 3 minutes 

reading time. More detailed reports on particularly 
important subjects are specially edited for quick 
and easy reading. 

electronics names names ...tells the implications 
of new developments ... keeps you informed. See 
"Washington Outlook" — a regular, weekly report. 
Act now! For a new subscription or a renewal, fill 
in box on Reader Service Card. Easy to use. Post-
age free. 

FIND WHAT 
YOU NEED INea. 
electronics 
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AC/DC RATIO STANDARD 
For those who require an AC/DC RATIO STANDARD in a 
single package, Gertsch offers its Models 1001 and 1002. 

Like all GERTSCH RATIO STANDARDS (1000 Series), these 
units feature: heavy duty instrument switches, transient 
suppression, AC Ratios up to 1.11111, bold in-line readout 
and extra-heavy mechanical construction to insure TRUE 

STANDARDS PERFORMANCE. 

Linearity: 

Resolution: 

AC 

1 part per million 

(0.0001%) 

6 Place (0.0001%) 

GERTSCH 
Models 1000, 1003 

GERTSCH PRODUCTS, Inc. 
3211 South La Clenega Boulevard, Los Angeles 16, California 
UPton 0-2761 - VErinont 9-2201 

See Us at the WESCON SHOW Booths #801-02 

Hundreds of standard 

JONES 
TERMINAL PANELS 
Complete equipment for 
dh SPECIALS 

Send your 
specifications 
for prompt 

,---quotation_, 

Several pages of Jones 
Catalog No. 22 illustrate 
standard and special 
panels we are constantly 
producing. Latest special 
equipment enables us 
promptly to produce 
practically any panel re-
quired. Send print or 
description for prices, 
without obligation. Hun-
dreds of standard ter-
minal strips also listed. 
Send for Catalog 22 
with engineering draw-
ings and data. 

JONES MEANS Proven QUALITY 

HOWARD B. JONES DIVISION 
CINCH MANUFACTURING COMPANY 

CHICAGO 24.ILLINOIS 
DIVISION OF UNIT...CARR FAS1ENFR CORP. 

AC 

DC 

10 parts per million 
(0.001%) 

6 Place (0.0001%) 

‘41.4+b 
Information on 

Ratio Standards in the 

RATIO STANDARDS SERIES, 
and 1004, is also available. 

— 8ertscÁ 
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you save 50% on Top-Quality 
Test Instruments 

Hi -Fi • Ham Gear 

KITS AND WIRED 
for professional and home use 

TEST INSTRUMENTS 
battery eliminators 
battery testers 
bridges 
decade boxes 
electronic switch 
flyback tester 
oscilloscopes 
probes 
signal and 

sweep generators 
tube testers 
transistor tester 
vacuum tube 

voltmeters 
volt-ohm-

milliammeters 
LIFETIME service and calibration guarantee. 
IN STOCK at your neighborhood EICO dealer. 

Send now for FREE catalog E-8 

stereo and monaural 
tuners 
preamplifiers 
power amplifiers 
integrated amplifiers 
speaker systems 

HAM GEAR 
cw transmitter 
modulator-driver 
grid dip meter 

OVER 2 MILLION 
EICO instruments in 
use throughout 
the world. 

L7E1C01-, 
33-00 N. Blvd, L. I. C. 1, N. Y. 
... praised by the experts 
as BEST BUYS IN ELECTRONICS 

01.60Cl(CIPONiC INSIP. CO.. INC 
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Eubanks Engineering Company. .229 

FXR, Inc.  2325-2326 
Fairchild Controls Corp. 2603 
Fairchild Semiconductor 

Corporation  2601-2602 
Fansteel Metallurgical Corpora-

tion  2106-2107 

Fenwal Electronics, Inc 2029 
Ferranti Electric, Inc. 2256-2257 
Ferroxcube Corporation of 
America  2222 

Filmohm Corp.  2153 
Filtors, Inc.  928 
Filtron Company, Inc. 1014-1015 
John Fluke Mfg. Co., Inc.....555-556 
Ford Instrument Co. 2248-2249 
Foto-Video Laboratories, Inc.....2229 
Franklin Electronics Inc 45  
Frequency Standards  2620 
Furane Plastics Incorporated ....209 

G 
G. B. Components, Inc. 2247 
G. C. Electronics 2512B 
G-L Electronics Co., Inc 232 
General Precision, Inc. 639-640 
The Garrett Corp. 2056-2057 
Gates Radio Co. 1069 
W. K. Geist Co. 2231 
General Chemical Division 

Allied Chemical Corp. 205-206 
Genes-al Electric Co.....517-518, 211B 

2120-2126, 2144-2147 
General Findings & Supply Co... 217A 
General Radio Co. 957-958 
General Transistor Corp.....507-508 
Genesys Corp.  536A 
Genisco, Inc.  842-843 
Gertsch Products, Inc. 801-802 
Giannini Controls Corp. 758-759 
Girard-Hopkins  2841 
Globe Electrical Mfg. Co. 419 
Globe Industries, Inc.  2016 
Goe Engineering Co. 807 
W. L. Gore & Associates, Inc.....409 
Gould-National Batteries, Inc 1036 
GrandSliding Mechanisms, Inc....113 
Granger Associates  2116 
Grant Pulley & Hardware 

Corp.  122-123 
Grayhill, Inc.  2216 
Gretna'. 1VIanufacturing Co., Inc 2842 
Guardian Electric Mfg. Co...840-841 
Gudebrod Bros. Silk Co., Inc.....228 
The Gudeman Company....2048-2049 
W. & L. E. Gurley 2127 

H 
Halliburton, Inc., Mfg. 

Division  347-348 
Handy & Harman 336 
Harrison Laboratories, Inc. 2209 
Hastings-Raydist, Inc. 705 
Hayden Publishing Co., 

Inc.  2714-2715 
The A. W. Haydon Co  457-458 
Haydon Switch, Inc  456 
Heinemann Electric Co  454-455 
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Helipot Division of Beckman 
Instruments, Inc.  2622-2623 

Hermes Electronics Co 2242-2243 
Hermetic Pacific Corp. 2625 
Hermetic Seal Transformer 

Co.  2423-2424 
Carl Herrmann Associates...224-225 
Hewlett-Packard 

Co.  651-652, 653-654 
Hexacon Electric Co  118 
The Hickok Electrical 
Instrument Co.  503-504 

Hi-G, Inc.  666 
J. T. Hill Co. 525 
Carl Hirschmann Co., Inc. 337 
Hitemp, Inc.  2637 

Hoffman Electronics Corp...944-946 
Hoover Electronics Co. 2822 
Hopkins Engineering Co  860 
Hudson Tool & Die Co., Inc. 304 
Huggins Laboratories, Inc...820-821 
Hughes Aircraft 

Co.  844-847, 2826-2827 
Hysol of California 325 

IMC Magnetics Corp. 545 
ITT Corp.  2042-2045, 2025-2026 
Ideal Precision Meter Co., Inc...2839 
Indiana General Corp. 745-746 
Industrial Instruments Inc  2314 
Industrial Products-Danbury 
Knudsen  563 

Industrial Test Equipment Co 433 
Inland Motor Corp. 2337 
Inso Electronic Products, Inc...2341 
The Institute of Radio 
Engineers  2703 

Instrument Development 
Laboratories  910 

Instruments Publishing Co., 
Inc.  2701 

International Eastern Co.  204 
International Electric 

Corp.  2027-2028 
International Electronic 

Research Corp.  622 
International Rectifier Corp.2517-2518 
International Resistance 

Co.  804-805 
Invar Electronics Corp. 2322 
Iron Fireman Manufacturing 

Co.  2830-2831 

J-B-T Instruments, Inc. 850 
JFD Electronics Corp. 667 
J-V-M Microwave Co. 923 
Japan Electric Industry...2412-2413 
Jennings Radio Mfg. Corp...2520-2521 
Jerrold Electronics Corp.....426-427 
Samuel O. Jewett Co. 704 
Jonathan Mfg. Co. 319 

Kanematsu New York, Inc.. 2323-2324 
Kay Electric Co. 2062-2063 
Kearfott, Division of General 

Precision, Inc.  626-627 

THERMISTORS 

Thermistor Kit—$15.00 

Now—Kidde experience sets the 
standard for quality and performance! 
Kid de experience. For more than ten years, Kidde has manufactured 
thermistors for use in sensitive aircraft fire detectors. Now, by using 
the experience gained in this demanding field, Kidde makes available 
a complete selection of thermistor components for general use. 

Kidde performance. First developed to meet the rigid specifications 
of the military, Kidde thermistors have been proven in perform-
ance. In temperature control, compensation, time delay or voltage 
regulation, you can be sure of the stabilized characteristics and high 
temperature capabilities of Kidde thermistors. 

Kidde quality. By utilizing unique automated manufacturing tech-
niques in the production of thermistors, Kidde can now offer the 
utmost in thermistor uniformity and quality at the lowest possible 
price. And, in addition to a wide off-the-shelf selection, Kidde also 
offers engineering help in the application of thermistors toward the 
solution of special problems. For more details on Kidde thermistors, 
and their application to special problems, write today. 

...«011106  

ELECTRONICS DEPARTMENT DEPARTMENT 

Kidde Aero-Space Division 
Walter Kidde & Company, Inc., Brighton Road, Clifton, N. J. 
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Mighty Useful 

ri\ Recording 
DC MILLIAMMETERS 

DC MICROAMMETERS 

For a thousand and one uses in every 
field of research and production of 
which the following are typical: 

Performance tests 

Life tests 

Tracer element studies 

Photronic measurements 

Medical electronics 

Quality control in production 

On some of the above, the recorder is used direct. 
On others it operates in conjunction with additional 
equipment. 

DC 
Range 

Approximate 
Input 

Resistance 
Response 

0-50 (A) 
Microamperes 

200 ohms 1 sec. 

y, sec. (B) 0-1 
Milliamperes 

1400 ohms 

(A) Power requi ed: 120 volts, 60 cycles. 
(B) With 50,000 ohms in external circuit. 

Here's a versatile team of direct writing 
instruments that combines extreme sen-
sitivity with simplicity of design and 
ruggedness of construction for long, 
trouble-free life. The simple, direct-
writing movement eliminates mainte-
nance associated with servo or linkage 
driven systems. 

Like all E-A recording meters, E-A 
Milliammeters and E-A Microam-
meters are guaranteed for two years. 

Send for Catalog Sections 41 and 42 

The 

ESTERLINE-ANGUS 
Company 

No. 1 in fine Recording Instruments 
for more than 50 years. 

DEPT. E, BOX 596, INDIANAPOLIS 6, INDIANA 

Keithley Instruments, Inc. 451 
Kellogg Switchboard & 

Supply Co.  2046-2047 

D. S. Kennedy & Co 638 
Kepco, Inc.  422-423 
Wayne Kerr Corp. 553-554 
Kester Solder Company 320 
Key Resistor Corp. 902 
King Engineering Co  2117 
Kingsley Machine Co. 335 
Kin Tel, Division of Cohu 

Electronics, Inc.  610-611 
Kittleson Co.  2226-2227 
Mathias Klein & Sons, Inc. 219 
Knapic Electro-Physics, Inc....436A 
Knight Electronics Corp.....756-757 
The James Knights Co. 620 
Krohn-Hite Corp.  713A 
Kurman Electric Co  435 

Laboratory for Electronics, 
Inc.  1065-1066 

Lambda Electronics Corp 2114-2115 
Land-Air, Inc.  2205 
Lavoie Laboratories, Inc. 2228 
Leach Corp.  833-834 
Leach & Garner Co. 217B 
Lenkurt Electric Co., Inc. 2614 
Lerco Electronics, Inc. 2504 
Levinthal Electronic Products, 

Inc.  824 
Librascope Division, 

General Precision, Inc 628-629 
Licon Div., Illinois Tool Works ..2203 
Ling-Altec Electronics, Inc.. 2501-2502 
Link Division, 

General Precision, Inc 641-642 
Littelfuse Inc.  2201 
Litton Industries 2066, 2101-2104 
Lockheed Aircraft 
Corp  528A, 528B, 529A, 529B 

Lord Manufacturing Co.....403-404 
Lumatron Electronics, Inc  2414 
Luscombe Engineering Co.. 2832-2833 

McCarthy Associates, Inc....513-514 
McCoy Electronics Co.  743 
McGraw-Hill Book Co. 2707 
McLean Engineering 

Laboratories  713B 
MB Electronics  2234-2235 
Macdonald & Company 2330 
The Mnchlett Laboratories, Inc.  2020 
Magnasync Manufacturing 

Co., Ltd.  729B 
Magnecraft Electric Co  955 
Magnetics, Inc.  521-522 
Magnetic Shield Division, 

Perfection Mica Company 2629 
Magtrol, Inc.  2013 
P. R. Mallory & Co., Inc....913-914 
Manufacturing Associates  2422 
J. W. Marsh Co. 830 
Marshall Industries  621, 648 
Massa, Div. of Cohu 

Electronics, Inc.  557-558 
Master Specialties Co. 2420 
Measurements Research Co.....762A 

Simplify 
Wire 
Assembly 

1504 

KINGSLEY 
Wire and Tube 

Marking Machine 

Now you can mark each wire or 

piece of plastic tubing with its 

own circuit number...quickly...eco-

nomically, right in your own plant! 

You reduce wire inventories because 

you need only one color of wire for 
as many circuits as necessary. 

Simplify your assembly methods 

and speed production with the 

same machine that has proved so 

successful in the aircraft and missile 

industries. Write for details. 

KINGSLEY MACHINES 
850 CAHUENGA • HOLLYWOOD 38, CALIF. 

See us at WESCON Boot, 335 
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Melabs  2224 
Adolf Meller Co. 305 
Menlo Park Engineering 835 
Mepco, Inc.  645 
Meridian Metalcraft, Inc  2519 
Claude Michael, Inc. 306 
Microdot Inc.  1010 
Micro Gee Products, Inc. 2624 
Microphase Corp.  2138 
Microtran Company, Inc. 952 
Microwave Associates, 

Inc.  1002-1003 
Microwave Electronics Corp.....2154 
Microwave Electronic Tube 

Co., Inc.  2156 
Mid-Eastern Electronics Inc 2312 
James Millen Mfg. Co., Inc  812 
J. W. Miller Co  1001 
Millivac, Division of Cohu..559-560 
Minneapolis Honeywell ....2719-2722 

2725-2726 
Minnesota Mining and 
Manufacturing Co.  819, 2329 

C. H. Mitchell Co  434 
Monadnoch Mills  2607 
Monitor Products Co. 861 
F. L. Moseley Co. 
Mosley Electronics, Inc.  
Motorola Communications & 

Electronics, Inc.  605 
Motorola, Inc.  2021-2022 
Moxon Electronics Corp.....631-632 
Mycalex Corporation of 
America  314-315 

Mystik Tape Products of 
California  203 

 660-661 
730 r 

N 

The Narda Microwave Corp.. 822-823 
The National Cash Register 

Co.  2327-2328 
National Company  2522 
Neely Enterprises  655-656 
Nems-Clarke Co.  859 
New Hermes Engraving 
Machine Corp.  116 

The J. M. Ney Co. 1021 

Non-Linear Systems, Inc...2815-2816 
North American Electronics, 

 951 
North Atlantic Industries, 

Inc.  933-934 
North Electric Co. 2612-2613 
Paul Nurches Co  2304 
The Nylok Corp. •  218A 

o 
Oak Manufacturing Co. 2610 
Offner Electronics, Inc.....2258-2259 
O'Halloran Associates  827 
Ohmite Mfg. Co  2505-2506 
Optical Coating Laboratory, Inc.. 312 
Optimized Devices, Inc. 828 
Optron Corp.  505 

Osborne Electronic Corp...2158-2159 
Lee H. Owens Co. 741-742 

PCA Electronics Inc. 2152 
PRD Electronics Co. 2633-2634 

A STEP BEYOND 
- in precision film resistors 

MICROWAVE and MICROMINIATURE 

METAL or CARBON FILMS 
Produced to Precise Standards of Manufacture 

Custom designs—including rod, disc and 
special shapes on glass, ceramic, mica, 
and plastic substrates—produced 
economically to your specifications. 
Deliveries are timed to keep step 
with your production schedules 
with only a minimum lead time 
required. F R.I. provides 
economical unit cost with 
reliability and quality 
through complete cooper-
ation on design and 
engineering. 

Call, write or visit us 
for illustrated bulletins or 
quotations on your specific needs. 

CIRCLE 333 ON READER SERVICE CARD 

FILM RESISTORS • INC 
242 RIDGEDALE AVE., MORRISTOWN, NEW JERSEY FŒI 

Telephone. JEFFERSON 8-2440 

ULTR A  

WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 
ENQUIRIES FROM OVERSEAS 

SPOT DELIVERIES FOR U.S. 
BILLED IN DOLLARS— 

SETTLEMENT BY YOUR CHECK 

CABLE OR AIRMAIL TODAY mans 

Fl AD so 

LOW 
capacitance 
&attenuation 

TYPE mu Fitt IMPED.n 0.D. 
C 1 7.3 150 .36' 
C11 6.3 173 .36' 
C 2 6.3 171 .44' 
C 22 5.5 184 .44' 
C 3 5.4 197 .64' 
C 33 4.8 220 .64" 
C 4 4.6 229 1.03e 
C 44 4.1 252 1.03' 

N w and SM' SUBMINIATURE CONNECTORS 
Constant 50n-63o-70n impedances 

TRANSRADIO LTD. 138A Cromwell Rd. London SW7 ENGLAND CABLES TRANSRAD, LONDON 
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TOROIDS AND FILTERS 

TAILOR MADE... DELIVERED IN DAYS 

Need quick delivery on special toroidal components? 
We can usually design and deliver samples of toroidal 

coils and filters to your exact specifications on short 
notice. 
We are equipped to produce toroids and toroidal 

filters with outstanding temperature stability to either 
commercial or military requirements. 

Whether your application is communications, mis-
siles or data reduction systems, our facilities backed by 
a quarter of a century of service to industry assure you 
of a solution . . . fast. Many engineers find our 
folder "Toroids and Filters" helpful in developing 
specifications. A copy is yours for the asking. 

eel« cç grefe;eno 
Beaver & Canal, Bristol, Pa. 

Specialists in designing and building equipment to operating specification9 

• 

A few other B&W products: I. F. TRANSFORMERS • COMMUNICATIONS EQUIPMENT • AUDIO PHASE SHIFT 
NETWORKS • TEST EQUIPMENT • and many types of standard and special electronic components and equipment. 

CIRCLE 334 ON READER SERVICE CARD 

NEW IDEAS FOR SALE! 

FIND WHAT 

YOU NEED IN.... 

and pictures tell you about the top new 
product ideas each week in "On the Market". 
Who makes 'em and what they'll do for you. 
Easy way to keep in touch with the latest 
and best. 
Another reason why it will pay you to sub-

scribe to electronics (or renew your subscrip-
tion) right now. Fill in the box on Reader 
Service Card. Easy to use. Postage free. 

electronics 

PSP Engineering Co. 546 
Pacific Automation Products, 

Inc.  2808 
Pacific Electronic Controls 

Corp.  436B 
Pacific Scientific Co. 2236 
Pacific Semiconductors, Inc.2812-2813 
Packard Bell Computer Corp 2264 
Packard Bell Electronics 

Corp.  2262-2263 
Palo Alto Engineering Co  544 
Panduit Corp.  346 
Panelyte Division, St. Regis 
Paper Co.  307 

Penta Labs., Inc  624 
Penwarden/Dailey Assoc.  602 
Perkin Engineering Corp.....760-761 
Perlmuth Electronic 

Associates  2626-2627 
Pesco Products Division, 
Borg-Warner Corp.  2417-2418 

Phaostron Instrument & 
Electronic Co.  917-918 

Phelps Dodge Copper Products 
Corp.  345 

Philamon Laboratories, Inc  950 
Philco Corp.  2265-2266 
Phillips Control Corp. 755 
Photo Chemical Products of 

California  115 
Photocircuits Corp.  2401 
Pic Design Corp.  311 
Plastic Capacitors, Inc. 953 
Polarad Electronics Corp....415-416 
Pomona Electronics Co., Inc.. . . . 2303 
Potter & Brumfield 618-619 
Potter Aeronautical Corp  2238 
Potter Instrument Company, Inc.. 922 
Power Designs, Inc  2305 
Precision Instrument Co.. . ..440-441 
Premier Metal Products Co.. 340-341 
Presin Co.  709 
Price Electric Corp  459 
Prodelin, Inc.  803 
Pulse Engineering, Inc. 665 
Pyramid Electric Co 728 
Pyrofilm Resistors Company, 

Inc.  2406 

Quan-Tech Laboratories, Inc....1029 

RS Elegtronics Corp. 2513 
Radio Corporation of 
America  1054-1061 

Radio Frequency Laboratories, 
Inc.  2023-2024 

Ramo-Wooldridge  2164 
Rantec Corp.  2207 
Raychem Corp.  405-406 
Raytheon 
Company  210, 2017-2019, 

2050-2053 
Reeve Electronics, Inc  316 
Reeves-Hoffman Division 921 
Reeves Instrument Corp. .. . 919-920 
Reeves Soundcraft Corp. 2208 
Remanco, Inc.  2225 
Resin Formulators, Inc. 333 

262 
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Rheem Semiconductor 

Corp.  2844-2845 
Rimak, Incorporated  2134-2135 
E. V. Roberts & Associates, 

Inc.  719-720 
Robertshaw-Fult,on Controls Co.. 2823 
Rogers Publishing Co. 2708-2709 
Rohde & Schwarz Sales Co. 
(USA Inc.)  2038-2039 

Rosan, Inc.  912 
Rototest Laboratories, Inc. 2015 
Rotron Manufacturing Co...2806-2807 
V. T. Rupp Co  . 442-443 
C. B. Rush & Associates 2338 

Rutherford Electronics Co.... 635-636 

s 

Sage Laboratories, Inc. 2141 
Howard W. Sams & Co., Inc 2723 
Sanborn Co.  608-609 
Sanders Associates, Inc  929-930 
San Diego Scientific Corp  2157 
San Fernando Electric Mfg. Co...766 
Sangamo Electric Co  911 
Santa Anita Engineering 

Co.  2030-2031 
Sarkes Tarzian, Inc.  811 
Scientific-Atlanta, Inc.  539-540 
The Scopes Company Inc. 2210 
Sealectro Corp.  954 
Sensitive Research Instrument 

Corp.  511-512 
Sequoia Wire & Cable Co...2817-2818 

Servomechanisms, Inc.....2640-2641 
Shephard-Winters Co.  2246 
Sherold Crystals, Inc. 706 
Shielding, Inc.  322 
Shinkyo Trading Co  2409 
Shockley Transistor Corp. 2219 
H. M. Shoemaker & Associates 1007 
Sierra Electronic Corp. 449-450 
Sigma Instruments, Inc. 749-750 
Silicon Transistor Corp. 744 
Simpson Electric Co. 1012-1013 
Skydyne, Inc.  331-332 
Herman H. Smith, Inc. 429 
Smith-Florence, Inc  903A 
T. Louis Snitzer Co. 414 
Sola Electric Co.  2824-2825 
Solid State Products, Inc. 644 
Sorensen & Co., Inc. 509-510 
Southco Division, South Chester 

Corp.  326 
Southern Electronics Corp  862 
Southwestern Industrial 

Electronics Co.  530-531 
Space Technology Laboratories, 

Inc.  2231 
Specific Plating Co., Inc. 343 
Spectrol Electronics Corp.. 1004-1005 
Sperry Rand Corp. 2118-2119, 

2148-2151 
Sprague Electric Co  445-446 
Standard Electrical Products 

Co.  2335-2336 
Standard Pressed Steel Co...107-108 
Standard Rectifier Corp  643 
Standard Wire & Cable Co 2331 
Statham Development Corp. 829 
Sterling Precision Corporation. .2254 
Stevens-Arnold, Inc.  907 

The future... 
from your 
point of view 

A good day's growth for a hard 
day's work. 

A position to suit your talents, 
experience and ambition. 

Opportunity to exercise full 
initiative in Research, 
Radar, Doppler Naviga-
tional Systems, Magnetic 
Memory Systems, Micro-
wave and Computers. 

PLUS 

Management awareness encouraging exploration beyond the 
range of present knowledge. 

APPOINTMENTS NOW AVAILABLE: 

DESIGN ENGINEER 
Radar Circuitry 

Experience and state-of-the-art knowledge in one or more of 
these: oscillators, cw or pulse modulators, video, IF or micro-
wave amplifiers, differentiators, integrators, power supplies, 
pulse coders and decoders, phase detectors, MTI cancellers. 
Projects include: R&D of advanced techniques; ground, air-
borne, space equipment. 

PHYSICIST 
Applied Research 

Advanced degree in physics or engineering physics, plus an 
appreciation of theory. To design a series of experiments in 
plasma physics, taking responsibility for equipment specifi-
cation and installation plus all other experimental considera-
tions. 

For a confidential discussion, please write: 

Eugene Rust 
Laboratory for Electronics ,e0 75 Pitts Street, Boston 14, Massachusetts 
Laboratory for Electronics 

August 12, 1960 CIRCLE 577 ON READER SERVICE CARD 
265 



AT WESCON! 
SEE THE WORLD'S n  

PIP 

SMALLEST rkir -i  - 
RELAY: THE NEOMITE  

 P*- 1.41 .L\ IRE 
JUST 1.41 TIMES THE HEIGHT OF AN 

IRE PIN, THE NEOMITE IS THE FIRST 

MASS-PRODUCED PRECISION RELAY 

EVER PLACED IN A TRANSISTOR CAN. 

EMN 
kflAYS 

SEND FOR YOUR FILE 

OF WESCON LITERATURE 

READY NOW! 

Tee- pz 
Lee ii;14,9.1 Unel lemf t. 
ieryzij 7eab 
Iztfl-m171,4:11.2k1 Lie  

1±,b 

rzép,-4F. 
L J tq-.1.%11,-.6 

1-Kult44,5131.12 

260 DISTRIBUTORS & SALES REPS.-ONE IS NEAR YOU 
ELGIN ADVANCE RELAYS • ELGIN NATIONAL WATCH COMPANY 
2435 NORTH NAOMI STREET • BURBANK, CALIFORNIA 
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METALS for ELECTRONIC APPLICATION 
rolled ULTRA THIN 

by OUR SPECIAL ROLLING 

TECHNIQUEIl ?ye. UNGS1ES 

1140R1PeCé 1USGSIel 414 

RIBBONS 
moll'esDENUN't 

STRIPS••••••• 
TOLERANCES CLOSER THAN COMMERCIAL STANDARDS 

Note: for highly engineered applications—strips of TUNGSTEN 

and some other metals can be supplied 

roiled down to .0003 Ihichness 
• Finish: Roll Finish—Black or Cleaned 
• Ribbons may be supplied in Mg. weights if required 

  Developed and Manufactured by   

H.0 ROSS CO 
3229 BERGENLINE AVE., UNION CITY, NEW JERSEY 

Tele: Union City, N. J. UN. 31134 

• N. Y. C., N. Y.  BR 9-4425 

Geo. Stevens Mfg. Co., Inc 109 
Stewart Stamping Co  2526 
M. A. Stolaroff Co. 2218 
Stone & Smith, Inc. 106 
Ellard E. Strassner Co. 428 
The Superior Electric Co...1067-1068 
Surprenant Mfg. Co. 417-418 
Switchcraft, Inc.  2843 
Sylvania Electric Products 

Inc. 2009-2012, 2058-2061 
2108-2111 

Synthane Corp  327 

Tally Register Corp. 552 
Tapco Group  2163 
Technical Appliance Corp. 740 
Technical Devices Co. 114 
Technical Materiel Corp 2404 
Technology Instrument Corp-548-549 
Tech-Ser, Inc 936-917 
Tektronix, Inc 817-818 
Telecomputing Corp 447-441 
Telemeter Magnetics, Inc 2321 
Telerad Mfg. Corp 607 
Teletype Corp 2425-2426 
Telex, Inc. 721-722 
Telonic Industries, Inc 410-411 
Temperature Engineering Corp. .227 
Tempo Instrument, Inc 2419 
Tenney Engineering, Inc 2140 

Tensolite Insulated Wire Co., 
Inc.  646-647 

Texas Instruments 
Incorporated  731-738 

Thermador Electrical Mfg. Co....550 
Thermal Wire of America 402 
Thermocal, Inc 2014 
The Thomas & Betts Co., 

Inc.  2415-2416 

Thomas & Skinner, Inc 401 
F. D. Thompson Publications, 

Inc.  2728 
Thompson-Ramo-Wooldridge 

Products Co.  2165 
The Thorson Co 2139 
Topatron, Inc.  424 
Transformer Engineers  832 
Transitron Electronic 

Corp.  2638-2639 
Triad Transformer Corp 2067-2068 
The Triplett Electrical Instru-
ment Co.  2516 

Trio Laboratories, Inc 2318 
Tri-State Supply Corp 302 
Model Eng. & Mfg., Inc 723 
Tung Sol Electric Inc 2846-2847 
Tur-Bo Jet Products Co., Inc 461 
Twin Lock, Inc 2143 

U 

Ucinite Co.  2606 
Ultek Corp 2105 
Ultronix, Inc 603 
Ungar Electric Tools, Inc 349 
Union Switch & Signal....2828-2829 
Unistrut Products Co 321 
Unitek Corp.  2040-2041 
U. S. Navy Electronics 
Laboratory  702 
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U. S. Semiconductor Products, 
Inc.  2239-2240 

The U. S. Stoneware Co 2403 
United Transformer Corp 430 
Universal Electronics Co 851 
Universal Instruments Corp 330 
Kelsey-Hayes Co 117 

V 
Van Groos Co 714-715 
Varian Associates  614-617 
Varo Mfg. Co., Inc 2332 
G. H. Vaughan Co 2313 
Vector Electronic Co 942-943 
Veeco Vacuum Corp 226 
Veeder-Root Inc 956 
Vicon Corp 1016 
Victor Adding Machine Co 852 
The Victoreen Instrument Co....604 
Victory Engineering Corp 948 
Viking Industries, Inc 707-708 
Vitramon, Inc.  625 

Walkirt Co.  947 
Wallace & Wallace  606 
Walsco Electronics 2512A 
Ward Leonard Electric Co 813 

Waterman Products Co., Inc....2628 
Waters Manufacturing, Inc 540 
Webcor, Inc. 
Weckesser Co.   
Weightman & Associates   
Weller Electric Corp.   
Wesco Electrical & Manufactur-

ing Co. 2339A 
Wesrep Corp.  2217 
Western Aviation Magazine, 

Inc.  2711 
Western Control Equipment 

Co.  533-534 
Western Devices, Inc 350-351 
Western Fibrous Glass Products 

Co.  211A 
Western Fishing Line Co.  334 
Western Gear Corp 2007-2008 
Western Gold & Platinum Co 208 
Westinghouse Electric 

Corp. 2342-2344, 2309-2311 
Western Lithograph Co.  222 
Westrex Corp.  2065 
Westron Sales & Engineering....949 
Wiancko Engineering Co 420-421 
John Wiley & Sons, Inc 2702 
Winchester Electronics Inc 460 
Ash M. Wood Co 2202 
Wright Engineering Co....2032-2033 
Wyco Metal Products Co 523-524 
Wyle Laboratories  838B 

 2421 
317 
908 
103 

X 
Xcelite Inc.  313 

Y 
Yardney Electric Corp 551 

Zero Manufacturing Co 220-221 
Ziff-Davis Publishing Co 2727 
W. E. Zimmerman Co 233 
The Zippertubing Co 2320 

Super-Temp , 

FOR WIDEST VARIETY OF 

SPOOLY 

CABLES 
Any high temperature cable the 
customer wants ... using Teflon*, 
silicone rubber, nylon or PVC. You 
design it or we'll help you. Same 
fast delivery. 

Coaxial Cables, Miniature & Jumbo Cables 
Magnet Wire, Airframe Wire, Hook-up Wire 

Teflon or Silicone Rubber Insulations 

* DUPONT'S TEE RESIN 

Seteeriste WITH SupeTistil 
American Super-Temperature Wires, Inc. • 
8W. Canal Street, Winooski, Vermont • UNiversity 2-9636 
General Sales Office: 195 Nassau St., Princeton, N. J. • WAInut 4-4450 

A Subsidiary of Haveg Industries, Inc., Wilmington, Del. • 
See us at the WESCON SHOW—Booth No 324 

CIRCLE 336 ON READER SERVICE CARD 

Free! Send for 1960 
Catalog. 88 pages of 
valuable data. 

_17 *OF ALL ELECTRONIC FIRMS USE 
°KRENCEL ENGRAVED 

DEEP-KUT® STAMPS 
sfr Based on a survey of the 153 leading, 
"rpublicly-owned electronics firms. Names 

of customers available on request. 

Razor-sharp, 
permanent impressions 

every time on any surface, 
any shape. 

KRENGEL Manufacturing Co., Inc. 
227 Fulton St., New York 7, N. Y. 

COrtlandt 7-5714 

Write for FREE SAMPLE and literature 
TODAY. Tell us your marking problem. 

I KRENGEL Manufacturing Co., Inc. 
227 Fulton St., New York 7, N. Y. 

I Please send FREE ENGRAVED Deep-Kut 
Sample & Price List. 

{ Name  
Company  

I Street  
I City Zone State 

  L.  - 
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EMPLOYMENT OPPORTUNITIES 

WHAT SANDERS ENGINEERS 
SAY ABOUT SANDERS 

(anonymous comments mude to a non-company reporter) 

1.0 "Channels of technical communication are wide open here" 

¡•0 "AUTHORITY GOES WITH RESPONSIBILITY" 

V "Gripes get an airing and a sensible answer" 

vir "It's diversified — your job is not dependent on one big program 
—there are 20 odd development contracts now in the shop" 

V "You always know where you stand professionally here" 

V "Management is flexible enough to accommodate the individualists" 

V "Growth prospects look good—we're up to 1300 from only 

11 men 8 years ago" 

If you are qualified for and interested in any of the positions described 
below, we will invite you to visit us in Nashua, meet some Sanders 
engineers as well as the manager of a group you may work with. Please 
send a complete resume to Roland E. Hood, Jr., Employment Manager. 

MANAGER—MICROWAVE DEPARTMENT 
Senior Microwave Engineer with a high degree of creativity to admin-
istratively and technically supervise a microwave department consisting 
of approximately 50 engineers and technicians. Should have knowledge 
of subcontracting, marketing, project cost control and technical famil-
iarity with ferrite devices, parametric amplifiers, crystal mixers, antennas 
for multi-element arrays (and other types of antennas), components 
involving strip line techniques, and systems from 1 mc to 20 kmc. Mini-
mum BS in EE or Physics and 5 to 12 years experience. 

SYSTEMS ENGINEERS 
Through Project Engineer level. Should have creative abilities and back-
ground of VHF transmitters and receivers, communications systems in 
general, data processing techniques, propagation and must be capable 
of translating this knowledge into complex integrated systems. Also 
requires knowledge of radar systems, pulse Doppler systems, steerable 
beam techniques and pulse techniques. 

RECEIVER DESIGN ENGINEERS 
VHF electronically scanned airborne receivers, filters, problems in 
spurious response reduction and multiplexing. 

CIRCUIT DESIGN ENGINEERS 
With particular emphasis on transistor application to analog and digital 
techniques; data handling equipment; audio, video, RF circuitry and 
switching. 

11 
SANDERS ASSOCIATES, INC. 

NASHUA, NEW HAMPSHIRE 

(less than an hour from downtown Boston) 

CIRCLE 580 ON READER SERVICE CARD 

Opportunity for 

Electronic Research 

Development 

ENGINEERS 
#1 Radar Systems Engineer 

Prefer degree plus at least 3 years' experience in 
analysis of airborne radar systems microwave propa-
gation and circuitry techniques and display devices. 

#2 Solid State Physicists 
Require degree plus at least 3 years experience in tran-
sistor circuit design and micro-miniature techniques. 

#3 Systems Research Analyst 
Require degree plus at least 5 years' experience per-
forming mathematical formulation and analysis of 
complex weapon systems problems. Experience with 
electronic data processing equipment is desirable. 

#4 Instrument Servo Design 
Engineer 

Require degree plus at least 2 years' experience in 
transistor circuit design, cathode ray display circuitry, 
and/or optics. 

Send complete resume to: 

Engineering Personnel Manager 

BELL 
HELICOPTER COMPANY 

P.O. Box 482, Fort Worth 1, Texas 

CIRCLE 581 ON READER SERVICE CARD 

TRANSLATORS - ALL LANGUAGES 
Proven ability to translate technical material 
into fluent English essential. Attractive full 
time or free-lance arrangement. All languages 
of interest, particularly Russian & Japanese. 
Send resume to: 

toT.S, Inc., Drawer 271, East Orange, N. J. 

ADDRESS 150V NO. 1?E P ES TO: Box No. 
Cla8mificrl Ad r. Dir. of ibis publication. 

Send to office nearcat you. 
NEW YORK .16: P. O. Rffir. 1? 
CHICAGO 11: u !O N. Michigan Ave. 
SAN FRANCISCO 1: 68 Post St. 

SELLING OPPORTUNITIES WANTED 

Successful N.E. distr-butor located in the 
heartland of the electronics industry requires 
new electronic and electro/mechanical lines 
to fit a dynamic sales expansion program. 
Presently covering N.E. and upper N.Y. state. 
RA-1913, Electronics. 

Latin America, U.S. field representative re-
siding Panama traveling area seeks repre-
sentations. RA-5006, Electronics. 
_ 

CONTRACT WORK WANTED 

Manufacturers: If you are In need of High-
Precision Parts ask for quotations of our low 
priced but still Swiss-High-Precision Parts. 
Write to: Vendax International, P.O. Box 
Zurich -17, Switzerland. 

Your Inquiries to Advertisers 
Will Have Special Value . . . 
—tor you—the advertiser—and the publisher, it 
you mention this publication. Advertisers value 
highly this evidence of the publication you read. 
Satisfied advertisers enable the publishers to 
secure more advertisers and—more advertisers 
mean more information on more products or 
better service--more value—to YOU. 

268 
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II. S. Semiconductor Products, 
Inc.  2239-2240 

The U. S. Stoneware Co 2403 
United Transformer Corp 430 
Universal Electronics Co 851 
Universal Instruments Corp 330 
Kelsey-Hayes Co 117 

V 
Van Groos Co 714-715 
Varian Associates  614-617 
Varo Mfg. Co., Inc 2332 
G. H. Vaughan Co 2313 
Vector Electronic Co 942-943 
Veeco Vacuum Corp 226 
Veeder-Root Inc 956 
Vicon Corp 1016 
Victor Adding Machine Co 852 
The Victoreen Instrument Co 604 
Victory Engineering Corp 948 
Viking Industries, Inc 707-708 
Vitramon, Inc.  625 

Walkirt Co.  947 

Wallace & Wallace  606 
Walsco Electronics  2512A 
Ward Leonard Electric Co 813 

Waterman Products Co., Inc....2628 
Waters Manufacturing, Inc 540 
Webcor, Inc. 
Weckesser Co.   
Weightman & Associates   
Weller Electric Corp.   
Wesco Electrical & Manufactur-

ing Co.  2339A 
Wesrep Corp.  2217 
Western Aviation Magazine, 

Inc.  2711 
Western Control Equipment 

Co.  533-534 
Western Devices, Inc 350-351 
Western Fibrous Glass Products 

Co.  211A 
Western Fishing Line Co.  334 
Western Gear Corp 2007-2008 
Western Gold & Platinum Co 208 
Westinghouse Electric 

Corp.  2342-2344, 2309-2311 
Western Lithograph Co.  222 
Westrex Corp.  2065 
Westron Sales & Engineering....949 
Wiancko Engineering Co 420-421 
John Wiley & Sons, Inc 2702 
Winchester Electronics Inc 460 
Ash M. Wood Co 2202 
Wright Engineering Co....2032-2033 
Wyco Metal Products Co 523-524 
Wyle Laboratories  838B 

 2421 
317 
908 
103 

X 
Xcelite Inc.  313 

Y 
Yardney Electric Corp 551 

Zero Manufacturing Co 220-221 
Ziff-Davis Publishing Co 2727 
W. E. Zimmerman Co 2333 
The Zippertubing Co 2320 

General Sales Office. 195 Nassau St., Princeton, N. J. • WAInut 4-4450 • 
A Subsidiary of Hayeg Industries, Inc., Wilmington, Del. • 

See us at the WESCON SHOW—Booth No. 324 

Super-Temp 

FOR WIDEST VARIETY OF 

CABLES 
Any high temperature cable the 
customer wants ... using Teflon*, 
silicone rubber, nylon or PVC. You 
design it or we'll help you. Same 
fast delivery. 

Coaxial Cables, Miniature & Jumbo Cables 
Magnet Wire, Airframe Wire, Hook-up Wire 

Teflon or Silicone Rubber Insulations 

* DUPONT•S TFE RESIN 

saverwe..stifeiaistp 
American Super-Temperature Wires, Inc. • 

Free! Send for 1960 
8W. Canal Street, Winooski, Vermont • UNiversity 2-9636 • catalog. 88 Pages of 

valuable data. 

CIRCLE 336 ON READER SERVICE CARD 

_17 
°KRENGEL ENGRAVED 
*OF ALL ELECTRONIC FIRMS USE 

DEEP-KUT® STAMPS 
geBased on a survey of the 153 leading, 
"e'publicly-owned electronics firms. Names 

of customers available on request. 

Razor-sharp, 
permanent impressions 

every time on any surface, 
any shape. 

KRENGEL Manufacturing Co., Inc. 
227 Fulton St., New York 7, N. Y. 

COrtlandt 7-5714 

Write for FREE SAMPLE and literature 
TODAY. Tell us your marking problem. 

KRENGEL Manufacturing Co., Inc. 
227 Fulton St., New York 7, N. Y. 

I Please send FREE ENGRAVED Deep-Kut 
Sample & Price List. 

CCNioatm pe Company  
I Street  

 Zone State  
I— —   
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EMPLOYMENT OPPORTUNITIES 

WHAT SANDERS ENGINEERS 
SAY ABOUT SANDERS 

(anonymous comments made to a non-company reporter) 

per "Channels of technical communication are wide open here" 

if "AUTHORITY GOES WITH RESPONSIBILITY" 

Wi "Gripes get an airing and a sensible answer" 

I./ "It's diversified — your job is not dependent on one big program 
— there are 20 odd development contracts now in the shop" 

ier "You always know where you stand professionally here" 

bar "Management is flexible enough to accommodate the individualists" 

lei "Growth prospects look good—we're up to 1300 from only 

11 men 8 years ago" 

If you are qualified for and interested in any of the positions described 
below, we will invite you to visit us in Nashua, meet some Sanders 
engineers as well as the manager of a group you may work with. Please 
send a complete resume to Roland E. Hood, Jr., Employment Manager. 

MANAGER— MICROWAVE DEPARTMENT 
Senior Microwave Engineer with a high degree of creativity to admin-
istratively and technically supervise a microwave department consisting 
of approximately 50 engineers and technicians. Should have knowledge 
of subcontracting, marketing, project cost control and technical famil-
iarity with ferrite devices, parametric amplifiers, crystal mixers, antennas 
for multi-element arrays (and other types of antennas), components 
involving strip line techniques, and systems from 1 me to 20 kmc. Mini-
mum BS in EE or Physics and 5 to 12 years experience. 

SYSTEMS ENGINEERS 
Through Project Engineer level. Should have creative abilities and back-
ground of VHF transmitters and receivers, communications systems in 
general, data processing techniques, propagation and must be capable 
of translating this knowledge into complex integrated systems. Also 
requires knowledge of radar systems, pulse Doppler systems, steerable 
beam techniques and pulse techniques. 

RECEIVER DESIGN ENGINEERS 
VHF electronically scanned airborne receivers, filters, problems in 
spurious response reduction and multiplexing. 

CIRCUIT DESIGN ENGINEERS 
With particular emphasis on transistor application to analog and digital 
techniques; data handling equipment; audio, video, RF circuitry and 
switching. 

_B-51:INCIER5 FISSOCIFITES, INC. 
NASHUA, NEW HAMPSHIRE 

(less than an hour from downtown Boston) d 

Opportunity for 

Electronic Research 

Development 

ENGINEERS 
# I Radar Systems Engineer 

Prefer degree plus at least 3 years' experience in 
analysis of airborne radar systems microwave propa-
gation and circuitry techniques and display devices. 

#2 Solid State Physicists 
Require degree plus at least 3 years' experience in tran-
sistor circuit design and micro-miniature techniques. 

#3 Systems Research Analyst 
Require degree plus at least 5 years' experience per-
forming mathematical formulation and analysis of 
complex weapon systems problems. Experience with 
electronic data processing equipment is desirable. 

#4 Instrument Servo Design 
Engineer 

Require degree plus at least 2 years' experience in 
transistor circuit design, cathode ray display circuitry, 
and/or optics. 

Send complete resume to: 

Engineering Personnel Manager 

BELL 
HELICOPTER COMPANY 

P.O. Box 482, Fort Worth 1, Texas 

CIRCLE 581 ON READER SERVICE CARD 

TRANSLATORS - ALL LANGUAGES 
Proven ability to translate technical material 
into fluent English essential. Attractive full 
time or free-lance arrangement. All languages 
of interest, particularly Russian & Japanese. 
Send resume to: 

A.T.S, Inc., Drawer 271, East Orange, N. J. 

ADDRESS BOX .NO. HEPLIES TO: Boa. No. 
Classiticd Adv. Dir. of titis publication. 

etil, er l*C8r i/011. 

V /tv ioRK .16: P. 0. Box 1.? 
cil IcAttO 5/0 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 

SELLING OPPORTUNITIES WANTED 

Successful N.E. distr'butor located in the 
heartland of the electronics industry requires 
new electronic and electro/mechanical lines 
to fit a dynamic sales expansion program. 
Presently covering N.E. and upper N.Y. state. 
RA-1913, Electronics. 
— — - 
Latin America, U.S. field representative re-
siding Panama traveling area seeks repre-
sentations. RA-5006, Electronics. 

_ 

CONTRACT WORK WANTED 

Manufacturers: If you are in need of High-
Precision Parts ask for quotations of our low 
priced but still Swiss-High-Precision Parts. 
Write to: Vendax International, P.O. Box 
Zurich .17, Switzerland. 

Your Inquiries to Advertisers 
Will Have Special Value . . . 
—for you—the advertiser—and the publisher, If 
you mention this publication. Advertisers value 
highly this evidence of the publication you read. 
Satisfied advertisers enable the publishers to 
secure more advertisers and—more advertisers 
mean more information on more products or 
better service—more value—to YOU. 

CIRCLE 580 ON READER SERVICE CARD 
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EMPLOYMENT OPPORTUNITIES 

Interested in 

ItromIcs* 
a challenging new field of opportunity 
for electronic engineers at 

SIKORSKY AIRCRAFT 

"UMMI" 

* To describe this unique field, only a brand 
new word would do, a word with two live roots: 
helicopters and electronics. These roots penetrate 
deeply into some of the most stimulating soil in 
modern technology. 

In broad terms, helitronics embraces practically 
every phase of avionics, electronics, computer, 
feedback and systems analysis work. Specifically, 
helitronics means the integration of communi-
cation systems, specialized electronic search and 
detection equipment to enhance the mission ca-
pability of the helicopter, specialized sensors and 
automatic controls to increase its versatility, and 
automatic navigation, into an optimum military 
weapon system or commercial carrier with VTOL 
capability. Many assignments call for the ability 
to advance the state-of-the-art in testing and in 
instrumentation. 

If you would like to enter this challenging new 
field, the time is now. The place? Sikorsky Air-
craft—pioneer and leading manufacturer of 
rotary-wing aircraft, the company that leads 
again with many opportunities for you in 
HELITRONICS. 

SIKORSKY AIRCRAF 
DIVISION OF UNITED AIRCRAFT CORPORATION 

TCONNECTICUTSTRATFORD 

For further information, submit 
your resume or make inquiry to 
J. L. Purfield, Personnel Department. 

CDPIME 584 ON READER SERVECE CARD 
August 12, 1960 
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EMPLOYMENT OPPORTUNITIES 

COMMUNICATIONS 
AND HF 

If you have the background, the imagination and the desire to contribute 
to important projects in these fields, you are invited to join a carefully 
selected team of outstanding scientists and engineers now conducting 
research programs furthering the state-of-the-art. 

Our present needs are for: 

SENIOR DEVELOPMENT ENGINEERS 

Advanced degree in E. E. or Physics preferred. Must he familiar with present 

state-of-the•art in the design of advanced HF receivers and transmitters and 

possess working knowledge of modern HE networks employing ferrites and me-

tallic tope cores. Strong theoretical background in modern linear circuit theory 
desired. Will carry out laboratory development and implementation of new HF 

communications systems. 

SENIOR ELECTRONIC ENGINEERS 

Advanced degree in E.E. preferred. Must be familiar with conventional pulse 

circuit designs and applications. Technical background should include substantial 

experience in data process and data recovery systems using both analog and 

digital techniques. Knowledge of principles and application of modern informa-

tion theory including correlation techniques helpful. Will be responsible for the 

design of sub-systems. 

JUNIOR ELECTRONIC ENGINEERS 

To assist Senior Engineers and Scientists in the development of HF communica-

tions and data process equipment. Should have formal electronics schooling and 

2 years experience in circuit design, checkout or analysis of HF communications, 
Radar Pulse, Analog/Digital or Data Recovery equipment. Construction of proto-

types of new and interesting equipment and design of individual components of 
communications and data processing systems will comprise the major efforts of 

selected applicants. 

FIELD STATION ENGINEERS 

B.S.E.E. or equivalent, consisting of combined civilian or military technical 
school, with work experience. Presently employed as a field engineer or project 

engineer with a valid 1st or 2nd Class FCC license and a good command of 

some of the following: Radar, preferably high power; HF long-distance com-

munications systems; Tropospheric or Ionospheric scatter systems. Must be willing 
to accept assignments in areas where dependents are not permitted for periods 

of up to one year. Differential paid for overseas assignments. 

Our location in the suburban Washington, D. C. area is ideal from the viewpoint of advanced 

study which may be conducted at one of several nearby universities, for readily available 

housing in pleasont residential neighborhoods, and for the general amenities of living offered 

by this important Metropolitan center. 

For a prompt reply to your inquiry, 

please forward resume in confidence to: 

Professional Employment Department 

IDIVISIC51\T 

riNTi T-T erila ]r.a S • 
•Iti(ORPORAI D 4 ' 

RIVERDALE, MARYLAND 

CIRCLE 583 ON READER SERVICE CARD 

FOR 
INFORMATION 
About Classified Advertising 

contact 
3he flic ÇrawJld/ 

Of/ice neareàt YOU 

ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 

JAckson 3-6951 
M MILLER 

BOSTON, 16 
350 Park Square 

HUbbard 2-7160 
M. J. HOSMER 

CHICAGO, 11 
520 No. Michigan Ave. 

MOhawk 4-5800 
W. J. HIGGENS 

CLEVELAND, 13 
1164 Illuminating Bldg. 

SUperior 1-7000 
W. B. SULLIVAN 

DALLAS, 2 
1712 Commerce St., 
Vaughn Bldg. 

Riverside 7-5117 
GORDON JONES - F. E. HOLLAND 

DENVER, 2 
1700 Broadway, Tower Bldg. 

Alpine 5-2981 
J. PATTEN 

DETROIT, 26 
856 Penobscot Bldg. 

WOodward 2-1793 
J. R. PIERCE 

LOS ANGELES, 17 
1125 W. 6th St. 

HUntley 2-5450 
W. C. GRIES 

NEW YORK, 36 
500 Fifth Ave. 

OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS 

T. W. BENDER 

PHILADELPHIA, 3 
Six Penn Center Plaza 

LOcust 8-4330 
H. W. BOZARTH—H. NICHOLSON 

PITTSBURGH, 22 
4 Gateway Center 

EXpress 1-1314 
P. PIERCE 

ST. LOUIS, 8 
3615 Olive St. 

JEfferson 5-4867 

SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 
S. HUBBARD 
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Bringing to life the principles of magnetic printing 
This little hand-cranked model makes prac-
tical use of the principles of magnetic print-
ing—principles that have been known in 
theory for more than a hundred years. 

The model represents a big jump from theory 
to practice. It was developed and built by 
a group of IBM engineers and scientists 
brought together for the sole purpose of 
proving or disproving the feasibility of the 
magnetic printing process. 

These IBM researchers discovered a way to 
"write" characters on a rotating nickel-cobalt 
plated drum by casting a magnetic dot image 
on the drum with time-sequenced electronic 
pulses. The latent magnetic image attracts 
and holds powdered iron-resin ink. The ink 
is transferred to paper and permanently 
bonded by passage through a heat and pres-
sure fix station. 

The machine at left has a working speed of 
125 inches per second—equivalent to 1,000 
cards a minute. It can be operated for sus-

tained periods at 160 inches per second. A 
full parallel printer based on these principles 
is capable of producing many times the out-
put of the fastest IBM impact-type printer. 

Engineering Achievement 

The magnetic printer project is typical of the 
many opportunities for achievement awaiting 
engineers and scientists in advanced systems 
development at IBM. Perhaps you might be 
more interested in what IBM people are do-
ing in such areas as: semiconductors, Tele-
processing*, computer development, optics 
or others. If you have an engineering degree 
and would like to learn more about these 
assignments, write, outlining briefly your ex-
perience and field of interest, to: 

Manager of Technical Employment 
IBM Corporation, Dept. 554T2 
590 Madison Avenue 
New York 22, New York 
*Trademark IBM 
INTERNATIONAL BUSINESS MACIIIN ES CORPORATION 



EMPLOYMENT OPPORTUNiT: 

MN Ma MI IMM VIM fffffff IM 1311 MI MI BM ............  

Research 

Vessel 

used for field 

tests at sea! 

welled • m mum 
metelar miNgegoim 

SENIOR 
ELECTRONIC 
ENGINEERS 
B.S. or M.S. E.E. 

ANTI SUBMARINE 
WARFARE SYSTEMS 
o so% 

THE MAN 

The man we seek should have as a prime requisite heavy DESIGN experience 

on a variety of electronic equipment. Secondary emphasis will be placed on 

Systems concept, Proposal creation and analysis and Project leader ability. 

THE COMPANY 

Daystrom Incorporated, Electric Division offers a terrific challenge, combined with 

new, modern 30,000 sq ft air conditioned plant, in a highly desirable residential 

community in Poughkeepsie, N. Y., just 85 miles from New York City. It has an 

86 ft research vessel and gives the opportunity to work with a group of 125 top 

scientists, engineers and technicians. 

DAYSTROM 1 INCORPORATED 
I Mae ELECTRIC DIVISION 

For further information and interview consideration, 
write in confidence Mr. W. F. Donahue 

229-A Manchester Rd., Poughkeepsie, N.Y. 

Em liummummummtommimmmummimmummummimaima 
CIRCLE 585 ON READER SERVICE CARD 

ELECTRONIC Measurement of Rocket 
Propulsion System Performance 

RECORD 

POTENTIO 

FREQUENCY 

COUNTER 

PLOTTER 

TABULATOR COMPUTER 

...Part of ARO's role as contract 
operator of the USAF's Arnold 
Engineering Development Cen-
ter is conducting simulated 
altitude propulsion systems 
testing for projects such os 
Minuteman, Titan, Atlas, 

Mercury, and Polaris. 

ARO is looking for ad-
ditional qualified Elec-
trical Engineers to: 

• Evaluate instrument 
and data processing sys-
tems 

• Establish standard in-
strumentation and data 
processing procedures 

• Develop improvements 
n instrumentation systems 

Requisites: EE degree plus 
five years experience in test 
instrumentation field. 

operating contractor of the 

USAF Arnold Engineering Development Center 

. Arnold Air Force Station Tennessee 
CIRCLE 586 ON READER SERVICE CARD 

FIELD ENGINEERS 
Immediate Position With Assignment 

at Athens, Greece 

MICROWAVE COMMUNICATION 
ENGINEER 

Must be experienced in systems in-
stallation, design, siting, planning, 
selection of equipment, carrier and 
rnvItiplex, terminals, relay and initi-
ation of installation specifications. 

Please send resume or phone 

R. G. Whitmore 
National Scientific Labs, Inc. 

2010 Massachusetts Ave., N. W. 
Washington 6, D. C. 

Telephone: Hudson 3-4030 

CIRCLE 587 ON READER SERVICE CARD 

etp y MANUFACTURERS' REPRESENTATIVES 
IN THE ELECTRONIC INDUSTRY 

SAMUEL K. MACDONALD, INC. 
manufacturers representatives over 25 years 

1531 SPRUCE STREET, PHILA. 2, PA. 
Territory: Other Offices: 
Pennsylvania • New Jersey Pittsburgh 
Delaware • Maryland Baltimore 
Virginia • West Virginia Washington, D.C. 
District of Columbia 
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CLASSIFIED SEARCHLIGHT SECTION ADVERTISING 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 

DISPLAYED RATE 

The advertising rate is $24.75 per inch for advertising appearing 
on other than a contract basic. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 7'8 inch vertically on one column, 
3 columns-30 inches-to a page. 
EQUIPMENT WANTED or FOR SALE ADVERTISMENTS acceptable only 
in Displayed Style. 

UNDISPLAYED RATE 
$2.40 a line, minimum 3 lines. To figure advance payment count 5 

average words as a line. 

BOX NUMBERS count as one line additional in undisplayed ads. 

DISCOUNT of 10% if full payment is made in advance for four con-
secutive insertions of undisplayed ads (not including proposals.) 

The publisher cannot accept advertising in the Searchlight Section. which lists the names of the manufacturers 
of resistors, capacitors, rheostats, and potentiometers, or other names designed to describe such products. 

Send NEW ADS or inquiries to Classified Ads' Div. of Electronics P. 0. Box 12, N. Y. 36, N. Y. 

ftnre.jetii.,44,4 es, 

the Country's largest ‘'a 
fe and most dependable 

supplier of 

el CONNECTORS 
A FITTINGS & CLAMPS 

We stock more than 5,000,000 MS/AN 
CONNECTORS . . . 50,000 variations! 

These include . . . 
• "MS" (AN) • 89 • MRE 
•"MS"-E • DPD • TBF 
• w • 164 • K-RK 
0 K • 126 • GS 

"MS" (AN) CONNECTORS. CLAMPS and 
FITTINGS are available at "0.E.M.' PRICE 
. and LOWER . . in PRODUCTION 

QUANTITIES. 

AMPHENOL - BENDIX -CANNON -WIN-
CHESTER- CONTINENTAL-DE/UR AMSCO 
- H. H. BUGGIE - IPC KINGS - CINCH. 
JONES - DAGE - DIAMOND 

Sendat e st 
fborr FREE ochure and 

.* list price chart 

#A,1041.4,4,94r,ieeieei 
Wilgreen Industries, Inc. 

4'44; 

100 Warren Street, New York 7, N. Y. 
Worth 4-2490-1-2 Wire: FXK 

CIRCLE 652 ON READER SERVICE CARD 

0.1% SORENSEN Line Voltage Regulator 
.:-.5000S. Brand new at 
low surplus price! Input 
95-130 V, 1 ph.. with 
taps for 50 or 60 ny. Use 
for any cower up to 5000 
watts. Output adjustable 
110-120 V and holds to 
•0.1ok, at line frequency, 
or to .0.25% if line fre-
quency drifts 5.q. Regu-
lates against lone changes 
of 95.130 V and against 
load changes from 0 to 5 
OVA. Maximum harmonics 
less than 3eo! Recovery 
time 0.15 seconds. Input 
to the control section can 
be moved to the point 
where you will use the 
power, thus compensating 
for line drop. In rai-if 
cabinet 28" h, 22" wd. 15" dp. Net wt 190 lbs. 
Shrig wt 285 lbs FOB Utica, N. V. In original factory 
pack suitable for export. inrludirm SPARE PARTS 
group. Sorensen cataio n t p•ic 56 5 ryl S649 .50 
less spares. Our price. WITH SPARES.... f. 

It is smart planning to buy this 5 OVA capability 
even if your present nerd is for lower power. because: 
1. It works just as well at lower power. 2. Price is 
as low as a I OVA unit! (Sorensei, s nrices. LESS 
SPARES. are $320.00 for I KVA. 5460 00 for 2 KVA 
$520.00 for 3 OVA, and $695.00 for 5 OVA.) 

MEASUREMENTS CORP. Pu!Fe 0enerator 
MEAS. CORP. MOD. 79.6 
PULSE GENERATOR. 60-
100.000 cy Pulses t'2-40 
USeCa wd. and a 5yn , 
Pulses delayed sy period. 
Can puls•-• modulate an ex-
ternal RF cn..r-e and 'a'. 
be synched by an external 
Sine source. This is the 
model preceding the our. 
rent catalog model which 
sells for $495.00. Brand 
new in original Parik 
with instruction bons. an 
lbs fob Harris. s97 .50 

Circle Readers Service Card for our new iisting of 
budget stretchers selected for you from surplus. 

R. E. GOODHEART CO. 
P. 0. Box 1220-E Beverly Hills, Calif. 

2021W. 
2E24 . 
2E26  
2,142 
2J5I 
2K25 
21(26 
21(29 
2K30 
21(34  
21(35  250.00 
21(41 27.50 
2K42 125.00 
2K43 125.00 
2K44  125.00 
21(47   125.00 
21(50  60.00 
2X2A  1.00 
2 X 1000A 95.00 
3AP1A  10.00 
3B24W  3.00 
3825  3.00 
3B28  4.00 
3BPIA  7.50 
3C22 30.00 
3C23  5.00 
3C24 24G 3.50 
3C45  4.00 
3022  9.50 
3E29  4.50 
3J2I 35.00 
3J31 50.00 
31(21   150.00 
3K22  150.00 
3K27 185.00 
31(30 75.00 
3KPI  10.00 
4-65A  9.50 
4-125A 22.50 
4-250A 36.50 
4-400A  38.00 
4-1000A 100.00 
4APIO  10.00 
4831  15.00 
4C35  15.00 
4CX 1000A . 125.00 
4E27  8.50 
4J52 25.00 

SPECIAL PURPOSE TUBES 
0A2 .701 4PR60A 50.00 348A  2.50 5528 C6L 1.50 5896  1.50 
03.... .851 4X150A  8.85 349A  2.00 5545. 15.00 5899A  2.50 
082  .50 4X250B 32.50 350A  3.50 5557 'FG-17 4.25 5902  2.35 
083 .70! 58P1A  12.50 3508  3.50 5558 FG-32 7.50 5903.... . . 4.00 
0C3... .50. 5C22 16.00 352A  6.50 5559 'FG-57 10.00 5932 '6L6WGA. 5.00 
003  .30 SCP IA  10.50 354A 10.00 5560 'FG-95 .15.00 5948 '1754....150.00 
1AD4. . 1.50 5LP1A  20.00 355A 10.00 5586 ... 115.00 5956 E36A .10.00 
IB24A  8.85 5R4GY  1.00 393A 3.50 5632 'C3J 8.50 5963.... .75 
1835A. 3.00 5R4WGY . . 2.50 3944 2.50 56 36 .. 1.25 5964  .85 
1863A 12.50 512 0 1A. 10.00 3964 '2C5I 2.50 5639 ... 2.00 5965 .75 
CI K   6.00 5Y1INGT  1.15 3984 '5603 4.00 5642  1.50 5975  . 2.00 
1P21 25.00 6ACTW .40 4014 '5590 . 1.50 5643 . 4.50 5977 6K4A 1.50 
1P25 10.00 6AG7Y  1.00 4034 '6AK5. 1.00 5644 2.50 5981 '5650 25.00 
IP28  20.00 6AK 5W  1.00 4038 '5591 1  00 5646  2.00 5992 ... . . 2.53 
2-01C.. 12.50 6AN5WA. 3.00 4044 '5847 10.00 5647 . 2.50 5993,,.. . 4.00 
2APIA.. 2.50 6AS6 .. 1.00 407A :3.50 5651 .70 6004 ..• .50 
28P1 

.. .... 
7.00 6AS7G. . 2.35 408A 6028 2.00 5654 '6AK5W 1.00 6005 6AQ5W 1.25 

2C36 25.00 6BL6 30.00 409A 6A56. 2.00 5656 . 3.50 6021 . 2.0') 
2C39  3.75 6BM6A  30.00 4124 . 4.00 5665 C16J 28.50 6032 .... 25..04 
2C39A . 7.50 6C2I 10.00 4154 3.00 5670 .. 1.25 6037 OK-243.25.01 
2C40  7.00 C6J 12.50 4168 '6280 30.00 5672 .. 1.00 6045 ... 1.75 
2C43.. 7.50 6J4WA  1.50 4174 5842 10 00 5675  7.50 6072  1. 75 
2C50 . 5.00 6J6W .60 418 ek 15. 00 5676 , . 1.25 6073.....53 
2C5I   1.50 6L6GAY 1.00 4304 '5755 s.no 5678. 1.25 6080.... 3.11 
2C52  1.75 6L6WGB. 2.00 421A 5998 7.50 5684 "C3J 'A 11.80 6080WA  5.11 
2C53. . . 8.50 6L6Y 1.25 422A 10.00 5685 C6J 'A 15.00 6080W8.. 10.13 
2021   .50 605G.... 2.50 4234 '6140 . 5.00 5686... 2.00 6082 ... 3.01 

1.00 6SJ7WGT . 1.00 429A . 9.00 5687.... 1.50 6087 5Y3WGTB.1.01 
. 2.50 6SL7WGT.. 1.00 450TH 30.00 5691 .. 5.25 6098 6AR6WA 4.0') 
2.85 6SN7WGT .75 450TL. 30.00 5692.... 2.00 6099 .. .75 

  35.00 6V6GTY... 75 575A 12.50 5693 . 3.50 6100 6C4WA.. 1.75 
  50.00 6X4W  .75 631-Pl. 4.25 5702WA .. 3.00 6101 '6J6WA.. 1.00 

7.50 6X5WGT 1.15 673.. 12.50 5703WA... 3.00 6111A. 2.0') 
25.00 SRL7F-H 150.00 676 . 27.50 5704 . 1.00 6112 .. 3.00 
25.00 7MP7  17.50 677. .. 32.50 5718 .. 1.00 6115 OK-351 50.01 
75.00 HK -24   1.00 714AY 10.00 5719A 1.75 6130 3C45 8.5"; 

7.50 7I5C 10.00 5720 'FG-33 17.00 6134 '6AC7WA 2.95 
26Z5W  1.25 719A 7.50 5721 . , . 125.00 6136 '6AU6WA 1. 7, 
35T  7.50 72113 4.00 5725 6 AS6W . 1.00 6137 6SK7WA 1.51 
35TG   2.50 723A 'B 3.00 57'76 '6AL5W .75 6146. .. 3.75 
FG-105 33.35 725A 5.00 5727 2D21W. 1.25 6152.... . 4.51 
FG-172  17.50 726B 3.25 5728 FG-67 7.50 6186 '6AG5WA. 1.75 
212E 25 00 750TL  87.50 5740 'FP -54.. .50.00 6189 '12AU7WA 1.50 
244A  2.50 802  3.50 5744WA .. 2.75 6197.... . . 1.75 
245A. 3.50 804  15.00 5749 '68A6 W. .75 6199.. - 35.0') 

. 2498  10.00 805  3.00 5750'68E6W. 1.35 6201 12AT7WA 1.50 
249C  5.00 807  1.25 5751 '12AX7W 1.35 6202 6X4WA. 1.50 
25OR  7.50 809  3.75 5763.... 1.50 6211.... . .65 
250TH 25.00 810  12.50 5777 ... 135.00 6216.... 2.75 
252A  6.00 811A 4.75 5778.... 150.00 6263.... 9.00 
254A  2.00 813  10.00 5783.... 2.00 6264.... 9.00 
257A  3.50 814  1.50 5784. .. 2.50 6265.... . 2.25 
259A  3.50 815  1.50 5787... , 2.50 6282 '81.-11 . 50.00 
2628  3.50 816  1.75 5799 VX-21 3.00 6299.... 37.50 
267B  7.50 828  7.50 5800 VX-41 3.50 6336.... 9.00 
271A  10.00 829B  7.50 5801 'VX-33A 3.00 6352.... 8.50 
272A  4.00 832A  6.50 5802 'VX-32B 3.50 6364.... 150.00 
274A  2.50 833A 33.00 5803 IVX-55 2.00 6390.... 175.00 
275A  4.00 836  1.10 5814A 1.25 6438.... .. 4.00 
283A  3.50 837  .90 5819 45.00 6463  1.25 
287A  2.50 845  7.50 5824.... 2.50 6533.... 6.50 
293A  4.50 866A  1.95 5828  3.00 6544. . 250.00 
3008   5.00 872A  1.75 5829WA.... 1.50 6550.... 4. 75 
304TH 30.00 884  1.00 5836  60.00 6626 z0A2WA.. 2.n1 

304TL 35.00 913  7.50 5837 60.00 6627 '082WA.. 2.00 
310A  3.50 927    1.25 5839  2.50 6655.... 40.00 
311A  2.50 931A  3.00 5840  2.00 6754.... 10.00 
313C  1.00 959  .60 5845  4.85 6784.... .250.00 
323A  6.50 10007  97.50 5852  2.50 6897.... . .18.75 
328A  2.50 15001  150.00 5854  2.00 6901 10.00 
329A  3.50 1603  4.75 5876.... . 
336A  2.50 1614  2.50 5879.. . 
337A  3.50 1620  3.75 5881 /6L6WGB. 
339A  4.00 1624  .85 5886  
347A  1.50 2050  1.10 5894  15.00 9005  

;.(0): 88000135A... . 

8025 .. . 
2.00 8020.. . 

100 9002  

ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 

Prieto are FOB 

shipping point 
western engineers 

ELK GROVE, CALIFORNIA 
SUPPLIERS OF ELECTRON TUBES SINCE 1932 

5.00 
3.00 
1.50 
3.00 
.35 

3.00 

mdrra for leas than 
Flu cannot be 

processed 
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SEARCHLIGHT SECTION 

FOR INDUSTRIAL PLANTS REQUIRING SECURITY 
PHOTO IDENTIFICATION EQPT. PH-385E 

PH-385E & COMPONENTS. Shown Above: (1)-Craflex 35 MM 
(*amen & Film Magazine. (2)-150W. Flood Lamp. (3)-300W. 
Flood Lamp, 14 -Background Screen & littlder. 151-Title Board. 
(6I-Tilting Tripod Head, (71-Adjustable Tripod with Burnished 
Brass Hardware, (91-Card Holder, (9)-Ink Pad for Finger-printing. 
(101- Adjustable Bipod Easel, (11)-Extra Title Boards. (121-Letter 
Sets. Not Shown: Spare Film Magazine. Spare Flood Lamps. Adj. 
Arms. 1•I P. 

-TELEMARINE ALL MATERIAL 

IDENTIFICATION EQPT.-PH. 
385E i. composed of pludographii• 
and fingerprinting apparatus which 
still be found useful by industrial 
plants (for ID badges, etc.) re 
'miring security records. Police 
Agencies, Military Agencies, etc. 
The equipment is NEW and coin 
plete (less film) as shown in the 
adjoining photograph, and de 
signed so that it may be packed 
in 2 carrying cases and trans-
ported easily from one location 
to another. The Craflex Camera 
is a 35mm, still picture unit. 
employing an 84 tom, F/5 to 
F/32 (3% to 15 ft. focal range: 
Lena mounted in a heavy-duty. 
synchronized (X-type only) Shut 
ter with speeds of front 1/2  to 
1/50 of a second. Controls pro 
vide for adjustment of Lens. 
Shutter Speed. and Aperture 
Size. A pair of flash unit con 
tact prongs extend below It,. 
center of the shutter housing. A 
right-angle reflex viewfinder (in-
closed. dustproof type) is at-
tached to right side of camera. 
The cantera case has a rotatable 
mounting to provide either single 
or double frame viewing and ex-
posures. Uses 100 ft. (35nuu) 
film spools to provide 1600 single-
frame or 800 double-frame pic-
tures. Supplied with Caming 
cases, as shown, power cords. 
Instruction and Maintenanci• 
lionk. ALL NEW, UNUSED M.) 
TERIAL. 

PRICE, PER SET. .$239.50 

TELEMARINE MAINTAINS 

ONLY THE FINEST IN SUR. 

PLUS MATERIAL, AND OUR 

STOCK IS DIVERSIFIED. YOUR 

INQUIRIES ARE SOLICITED 

SUBJECT TO PRIOR SALE! 
CABLE ADDRESS: TELEMARINE, N. Y. 

142 W. Broadway, N. Y. 13, N. Y. 
COMMUNICATIONS CO., INC. Phone: COrtland 7-5444 

CIRCLE 654 ON READER SERVICE CARD 

WAlker 5-7000 
TWX NY1-3731 

BA It 

it's all 
in the 
delivery... 

At BARRY ELECTRONICS . . delivery begins the minute 
the order is received More than 35 technically trained 

personnel are ready to serve you. Whether it's a tube-
transformer-capacitor-meter-or "X" band microwave 
components or equipment . . we're ready to deliver. Try 
us and prove to yourself . . . that it's all in the delivery. 

Our Newest Arrival . . 
Just off the press . . . the New 1960 Mid-Summer/Fall 
edition of BARRY'S *GREENSHEET. 

A complete catalog of specialized industrial ELECTRONIC TUBES and 
COMPONENTS . . . featuring BARRY ELECTRONICS savings to in-
dustry. Writ,- for your copy. 

Send for your copy today . . . by circling 655 on the Reader 
Service Card. 

We'll also purchase your equipment and unused tubes. 
Send details to: Dept. E-8 

CORPORAT ON 
NEW YORK 12, N. Y. 

1 

4 

4 
4 
4 

4 

4 
4 
1 
1 

4 
1 

4 

4 

512 BROADWAY 

1 

lab grade TEST EQUIPMENT for sale 
standard brands- military surplus 

(new or professionally reconditioned) 
experienced problem solvers and budget-

cutters 

ENGINEERING ASSOCIATES 
434 Patterson Road Dayton 19, Ohio 

CIRCLE 655 ON READER SERVICE CARO 

If there is anything you want 
that other readers can supply 

OR ... something you don't want-
that other readers can use-

Advertise it in the 

SEARCHLIGHT SECTION 

RADAR 14 MICROWAVE 

TEST EQUIPMENT 
NEW sSi AS NEW 

Checked Out TEST EQUIP-
MENT for your Laboratory 
and Radar needs 
124 C Airborne Instruments Co. Power 

Oscillator 250-2000 MC 5995.00 
PIB 1 Pulse Impedance Bridge, Clegg 

400.00 
608 A HLaebwslett Packard Signal Genera-

tor 608 B Hewlett Packard Signal G  695.00 
tor 

172505.. 0000 400 A Hewlett Packard VTVM  
400 C Hewlett Packard VTVM.   135.00 
400 Sylvania Oscilloscope 200.00 
402 A Sylvania Synchroscope   245.00 
610 A Hewlett Packard Signal G  

TS12 Standing Wave Amplifier  

TS10 Calibrator  1,27550..0000 35.00 
tor 

TS15A Gauss Meter  
14955..0000 TS16 Calibrator  

TS19 Calibrator   95.00 
TS28 Synchroscope  150.00 
1-533 WE X Band Frequency Meter  19050..0000 
T534 WE SynchrosCope  
TS34A WE Synchroscope  150.00 
TS35 WE X Band Signal Generator  95.00 
TS35A WE X Band Signal Generator  19500..0000 
T536 WE X Band Power Meter  
T545 X Band Signal Source  

4995..0000 TS46 S Band Frequency Meter  
TS47 WE 40-400 MC Oscillator  145.00 

TS62 Echo Bog 5 Band  19250."  0 

TS59 L Band Delay   35.00 
TS61 Echo Box S Band 

T569 Freq. Calibrator 400-1000 NM& 99.00 
TS76 Test Meter   35.00 

TS89 Meter Voltage Drop TS100 Oscilloscope   99.00  75.00 
TS102A Calibrator 

Load X Band 
  1942855:.002  TS110 Echo Box 

TS117GP S Band Frequency Meter  

T5126 Oscilloscope  325.00 
TS146 X Band Signal Generator  195.00 

1-5125 S Band Power Meter  

1-5147 Wide Band X-Band Signal Gen- 45.00 Gen-erator 195.00 

erator 695.00 TS147B Wide Band X-Band Signal Gen-

erator   795.00 TS147D Wide Band X-Band Signal Gen-

TS148 X-Band Spectrum Analyzer  11.229955:0000 

595.00 

T5173 Frequency Meter  

TS155 S Band Signal Generator  125.00 
TS155C S Band Signal Generator  

TS175 Frequency Meter  222255..0000 T5174 Frequency Meter  

T5182 VHF Oscillator & Power Meter 24955..0000 
T5183 Battery Tester   35.00 
EtC221 Frequency Meter.   
15226 Frequency Meter  125.00 
T5239 Oscilloscope   45.00 

0195 ..000 
TS270 Echo Box 0 
15251 Range Calibrator  75 

  175.00 

TS270A Echo Box    175.00 
TS270B Echo Boo    225.00 

T5403 S Band Signal Generator  
T5419 L Band Signal Generator  1,250.00 895.00 
5545 L Band Echo Boo   95.00 

aCueinbcraytraoroter   
UT554 Berkeley Instruments Fre-

129255..0000 
TS666 al 
EP 

T5577 Telephone Test Set  

zer   135905i:0 
RCANI1-7519E Distortion & Noise Analy-

UPM 7, 10. 11, 11A. URNI 12. 23, 25. 26, 
UPM 30, 33 Radar Test Sets 

Prices 
Tektronix Oscilloscope measurem ent o 

nRequest 
sig-

nalSuPPi General Radio Signal Generator 905  
Power Suppl ies 

Model 80  
Model 84  450.00 750.00 

Dupinlien: Load Jones 634H  
Radar Pulsers to test Magnetrons  Sorensen Power Sup- 695 .11101990055.: u00017000 

Rectigon 28 100 
32 100 

Furst Power Supplies Various Semiconductors, 
Inverters Transistors, Diodes. x 
Thermistors 167332 Band Wave Guides, Misc. 
Selenium Rectifiers Microwave Plumbing etc. 

-  STANDARD LABORATA0pRYs4 RECEIVERS-
AApPRII (w/5  5195.00 APT5  5180.00 

tuning units). 895.00 APSIO   228.00 695.00 
APRS   180.00 APS23 (trans) 195.00 
APR5A   180.00 APS32 K band 

APRIO   180.00 ra75.00 APS3I PARTS 075.°11 
dar   

APT2   

895.00 

Minimum Order, $25.00 

Phone WAlker 5-6000 

TRONICS, INC. 

582 BROADWAY 

NEW YORK 12, N. Y. 

Cables: TELSERSUP 

CIRCLE 657 ON READER SERVICE CARD CIRCLE 656 ON READER SERVICE CARD 
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SEARCHLIGHT SECTION 

WAR TERMINATION INVENTORIES 

WRITE OR WIRE FOR INFORMATION ON OUR 

COMPLETE LINE OF SURPLUS ELECTRONIC 

COMPONENTS. ALL PRICES NET F.O.B. 

PASADENA, CALIFORNIA 

SIMPLE DIFFERENTIAL 
WITH BALL-BEARING 

SUN GEARS 

The 1:1 reverse ratio 
spur gears are 48-tooth, 
32 pitch brass with 
3/16" available face. 
On one side, the shaft 
is 23.64" dia. for 

11/16" and has a pin hole, then increases in 
dia. to .377" for the remaining 3/16" of length. 
On the other side, the shaft is .377 dia. 1/4" lg. 
2-13/16" dia, is required to clear the body. 
Stock no. A6-115 each $15.00 

SIMPLE DIFFERENTIAL 
WITH SPACED-
OUT SUN GEARS 

Ill reverse ra-
tio spur gears 
are aluminum, 

3/32" face, 32 
pitch, 32 tooth on 
one side, 48 tooth 
on the other. The 

body is 3/4" thick, but the sun gears are spaced 
out so that they are 11/2" apart. 1/2 " dia, shaft 
on each side is 23/32" long. OA length 31'8". 
Requires 1-23/32" dia, to clear the body. 
Stock no. AÓ.124 each $4.50 

SIMPLE 
DIFFERENTIAL 

1:1 reverse ra-
tio, 60 teeth 
on large gear; 
1/2 " shaft, 
Size: 3" long with 
1-15/16" dia. 
Stock no. A6-104  each $3.95 

DUAL SIMPLE 
DIFFERENTIAL 

1:1 reverse ra-
tio on both. , 
Size: 31/4" long x 
1-7 ,16" dia. Shaft size: 1/8" and 5/32" 
Stock no. A6-107 e  rh $7.50 

SPERRY 

VERTICAL 
GYRO 

Part #673073, Motor 
115 volts, 3 phase, 400 
cycle, 8 watts, 20,000 
RPM. 3-minute runup, synchro pickoffs, roll 
360°, pitch 85°. Synchro excitation 26 volts, 
400 cycle, 150 m.a. Vertical accuracy # 1/2 °. 
Weight 31/2  lbs. Approx. dim. 53/4" L., 41/2" 
W, 41/2 " H. Price $35.00 

MINNEAPOLIS•HONEYWELL RATE GYRO 
(Control Flight) 

Part no. JG7005A, 115 
volts A.C., 400 cycle, 
single phase potentiom-
eter take off resistance 
530 ohms. Speed 21,000 
r.p.m. Angular momen-
tum 21/2 million. 
sec. Weight 2 lbs. Di-
mensions 4-7/32 x 
3-29/32 x 3-31/64 

Price 522.50 

SALES CO. 
2176-E East Colorado St. 
Pasadena 8, Californio 
MU may 1-7393 

VARIABLE SPEED BALL DISC 
INTEGRATORS (All Shafts 

Ball Bearing Supported) 
No. 145 Forward & Reverse 21/4-0-21/4. Input 
shaft spline gear 12 teeth 9/32" dia. 3/8" long. 
Output shaft 15/64" dia. x 15/32" long. Control 
shaft 11/32" x 3/8" long. Cast aluminum con-
struction. Approx. size 3" x 
3" x 23/4" $17.50 
No. 146 Forward & Reverse 4-0-4 
Input shaft 5/16" dia. x 3/4 " 
long: Output shaft 15/64" dia. 
x 9/16" long. Control shaft 
11/64" dia. x 11/16" long. Cast 
aluminum construction. Approx. , 18.50 ea. 
size 41/2" x 41/2 " x 4". 

SMALL DC 
MOTORS 

(approx. size 
overall 33/4" 
x 11/4" dia.,) 
5067043 Delco 12 VDC PM 1" x 1" x 2", 

10,000 rpm. $7.50 
5067126 Deice PM, 27 VDC, 125 RPM, 

Governor Controlled 15.00 ea. 
5069600 Delco PM 27.5 VDC 250 rpm 12.50 
#5069625 120 rpm, mfr. Delco, 27 VDC gov-
ernor controlled  $15.00 
5069230 Delco PM 27.5 VDC 145 rpm 15.00 
5068750 Delco 27.5 VDC 160 rpm w. brake 6.50 
5068571 Delco PM 27.5 VDC 10,000 rpm 

(1x1x2") 
5069790 Delco PM, 27 VDC, 100 RPM, 

Governor Controlled 15.00 ea. 
#5069800 575 rpm, mfr. Delco, 27 VDC, PM 
reversible governor controlled, equipped with 27 
VDC clutch  $17.50 
5072735 Delco 27 VDC 200 rpm governor con-

trolled. 15.00 
5BAIOAII8 GE 24 VDC 110 rpm 10.00 
5BA1OAJ37 GE 27 VDC 250 rpm reversible 10.00 
5BA10A.152 27 VDC 145 rpm reversible 12.50 
5BAIOAJ50, G.E., 12 VDC, 140 rpm 15.00 
5BA1OFJ401B, G.E. 28 VDC, 215 rpm, 

10 on. in., .7 amp, contains brake 15.00 
58A10F.1421, G.E. 26 VDC, 4 rpm, reversible, 
6 on. in., .65 amp 15.00 

5.00 

400 CYCLE PM GENERATOR 
Mfgd. by T K M Electric Corp. 
Model =A-12 

120/208 volts, 400 cycle, 1 or 3 phase, 1 kva, 
pf 0.8, rpm 8,000. Approx. dim. 6" x 51/2". 
Internal spline drive. Price $100.00 

400 CYCLE 1/3 PHASE GENERATOR 

115 VAC. 3 KVA. Mfg. Bogue Elect. Mod, 

2800$. External excitation 107 VDC. 1.1 amp. 

3450 rpm. 1" shaft. $200.00 

HONEYWELL VERTICAL GYRO 
MODEL 1G7003A-1 

115 volts, 400 
cycles, single 
phase, 35 watts. 
Pitch and rol I 
potentiometer 
pickoffs 890 
ohms, 40 volts 
max. AC or DC. 
Speed 20,000 
rpm, ang. mo-

mentum 12,500,000 
gm-cm 2/sec. Erec-
tion system 27 VAC, 

400 cycles, time 5 min. to I/2°. 
Weight 5.5 lbs. Price $35.00 each 

SELSYNS-

SYNCHROS 

1CT cont. Trans 90/55V CH CV  $27.50 
1DG Diff. Gen. 90/90V 60 cy  34.50 
IF Syn. Mir. 115/90V 60 cy  34.50 
1G Gen, 115V 60 cy  34.50 
11ID(1   37.50 
111CT   37.50 
REIF Syn. Iftr. 115/90V 400 cy  12.50 
23TR4 torque receiver  34.50 
23T126 torque receiver  37.50 
23('T4 control transformer  34.50 
23('T6 control transformer  37.50 
25 'Xe control transmitter  37.50 
71)(1 differential generator  37.50 
241 Fl Gen. 115/57.5V 400 cv   7.50 
2.11 F3 Gen. 115/57.5V 400 ev   10.00 
2.11FAI (ten. 115/57.5V 400 cy  7.50 
2.11GI 57.5/57.5V 400 cy  5.00 
241111 DRY. Gen, 57.5V  7.50 
2451/1 Cont. Trans. 105/55V 60 e  •  17.50 
2.I5F1 Cont. Trans. 105/55V 60 cY  17.50 
2.15111 Gen. I15/105V 60 Cr  17.50 
2.115MI (ten. I15/57.5V 400 Cr  17.50 
5CT Cont. Trans. 911/55V CO Cr  34.50 
SD Dins. Mtr. 90/90V 60 cy  34.50 
511G DC. (ten. 90/90V 60 es'  34.50 
5F Syn. Mtn na/uovAC 60 cy  34.50 
5G Syn. Gen. 115/90VAC 60 m  34.50 
511CT Cont. Trans, 90/55V 60 es'  37.50 
I1SISI Diff. Gen. 90(90V 400 cy  12.50 
6DG Intr. Gen. 90 '911V 60 es  25.00 
iG Syn. Gen. 115/911VAC 60 ey  34.50 
7G Syn, Gen, 115/90VAC 60 cy  42.50 
C567111 Tqle 11-4 Rep. 115T 60 cy  20.00 
C69405-2 Type I-I Transin. 115V 60 Cr  20.00 
C69406 Syn. Transit]. II5V CO eV   20.00 
C69406- I Type 11-2 Rep 115V 60 cy  20.00 
('78240 Syn. Transm. 115V 60 CY  12.50 
C78410 Repeater 115V 60 cy  20.00 
FFE 40-7 Diehl servo motor, 115 volts, 60 

eyele. 10 Watt,  30.00 

400 CYCLE, 3 PHASE GENERATOR 
AY MASTER ELECTRIC Type AG, frame 364Y, 

7.5 kw, 3428 rpm, pf 
.95 Star connected 
120/208 3 phase, 22 
amps. Delta connected 
120 volt single phase 
66 amps. Self excited. 
Complete with control 
box, voltage regulator, 
AC voltmeter and fre-
quency meter. Shaft 1" 
dia., 2" long; overall 
dim, of unit: 21"x18"x 
20". 

Price $395.00 each 

400 CYCLE PM GENERATOR 

115/200 volts A.C. 1-
or 3-phase, 200 watts. 
4,000 r.p.m. Approx. 

dimensions: 43/4" dia.; 

3" long; 1/2" shaft, 
AN connector. $75.00 

400 CYCLE MOTOR GENERATOR 
Mfgd. by General Electric 
Model =5ATB324E5 
Output 120/208 volts AC, 400 cycle, 11.75 kva, 
32.6 amp., pf .85. Input 220/440 volts AC, 60 
cycle, 3 phase, 15 h.p. Unit complete with 
motor starter and controls. Price 5750.00 

ONAN MOTOR GENERATOR SET 
MG 075-G-1 

Generator 115 VAC; 480 
Cycle; 5.3 amps; .6KW; 
PF 1.0; also 26 VDC; 
100 watt; 3.8 amps; 
Driven by 115-230 VAC 
-2hp motor; 60 cycle; 
single phase; 3450 rpm; 
10.5 amps. 

Price $135.00 

16mm SINGLE FRAME CAMERA 
mfgd. by Bell & 
Howell (200 series) 
50 ft. magazine 
load operates on 12 
volt DC, has rotary 
solenoid, standard C 
mount, less lens and 
view finder; excel-
lent for photograph-
ing records, nature 
study, etc. 

Price $35.00 each 
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SEARCHLIGHT SECTION 
It 

SAVE TIME and EXPENSE 

on PURCHASING RELAYS 

42A WHITE ST., NEW YORK 13, N. Y. • WAIker 5-9257 

L  

'IMMEDIATE 
DELIVERY 
Off Shelf Items 

CONTACTORS 

SOLENOIDS 

AN TYPES 

CHOPPERS 

DELAY 

CRYSTAL CAN 

SUB-MINIATURE 

FREQUENCY RESONANT 

POWER TYPES 

HERMETICALLY 
SEALED TYPES 

IMPULSE TYPES 

MERCURY WETTED 
CONTACT TYPES 

LELAND ROTARIES 
WE DELIVER RELAYS 
NOT PROMISES 

OVER 

1,200,000 

in 20,000 

DIFFERENT TYPES 

MOST MAKES 

SEND FOR CATALOG E 

DELIVERY 
WITHIN 

72 HOURS 
Items requiring assembly 

and/or adjustment 

SENSITROLS 

STEPPERS 

A-C TYPES 

TELEPHONE TYPES 

MINIATURE TYPES 

PLATE CIRCUIT TYPES 

POLARIZED TYPES 

OVERLOAD 

HIGH VOLTAGE TYPES 

AIRCRAFT TYPES 

MINOR SWITCHES 

PRODUCTION 

QUANTITIES IN STOCK 

niversa RELAY CORP. 

CIRCLE 659 ON READER SERVICE CARD 

SEARCHLIGHT Equipment [ocating Service 
NO COST OR OBLIGATION 

This service is aimed at helping you, the reader of "SEARCHLIGHT", 
to locate Surplus new and used electronic equipment and components 
not currently advertised. (This service is for USER-BUYERS only). 

How to use: Check the dealer ads to see if what you want is not cur-
rently advertised. If not, send us the specifications of the equipment 
wanted on the coupon below, or on your own company letterhead to: 

Searchlight Equipment Locating Service 

c/o ELECTRONICS, P. O. Box 12, N. Y. 36, N. Y. 

Your requirements will be brought promptly to the attention of the 
enuipment dealers advertising in this section. You will receive replies 

,iirectly from them. 

Searchlight Equipment Locating Service 

c ,o ELECTRONICS. P 0. Box 12, N. Y. 36, N. Y. 

Please bell, os locate r he 1311ovving equipment components. 

'JAME .......... .... . TITLE   

COMPANY 
SIREFI   CITY 8/1 2 /6() 

"TAB 
"BRUSH" SIX CHANNEL OSCILLOGRAPH 

Late Model RD2961-00 six chan-
nel direct writing instantaneous 
recording: Eight speed transmis-
sion 1, 2, 5. 10, 25. 50. 125 & 
250mm per/sec. chart paper. 
Contains six channels earl, 
40nun width, 40 line. Chart 
readability 6". D.C. sensitivity 

approx 30v & deflection of 20mm from chart center 
.F.S.): 1.5V per/mm: 1.15fa per um at 1400 ohm, 
DC resistance. Linearity D.C. within 1% of full 
c•hart width; AC within 2% full chart width. Fre-
quency response recorded peak to peak of a constant 
V sine wave within 4- 1,4 chart line (mm) of nominal 
10 Unes from D.C. to 1(1 cps or within —1 chart line 
fnim) of nominal 10 lines from D.C. to 100 cm 
Max amplitude 40 lines (mutt P to 1' to 40 cps: 
20 lines (mm) r to P to 70 mg: 10 lines (Intni 
P to P to 100 cps. Chart regulation better than 14,1. 
paper drift less than —1/, nun. Power input 105-125V 
at en evs. 150 Watts. 19" Rack MTG. 1214" hgt. 
17 14" dnth. Sensitivity ran he increased thru addi-
'lento amplifiers. In like new condition cost 02527 
each. Two available. Make offer or price on request! 
Will swap. RA2961-80 chart paper 850 ft loth (CP 
5151 per roll $11 ea.. 2 for $15.  

SELENIUM PHOTOCELL—"SUNTAB"O 
SAP Round lYa" 

O. 1SAP Round Ce5 : 

I5AP Round 2" 
Dia.-360ga $1.75 

7 ma  .70 
11. 2BP Rect 311,. 77.7/7e_ta—$3'00 

5BP Reel 1-7/16 x7/R-20nun  

$5$711.1030005 

10 OP Sect 1- 11 /16 a 7/8-360ge,  
KIT ALL SIX ONE EACH  

Order plus ten or more deduct 20 ,-; 
This item shipped postpaid orders  

NEW *SILICON 750 Ma RECTIFIERS 
WORKING VOLTS RMS-ACV INPUT! 

out, In or .11or, 7.',031a Duduct is'; 

rms/piv rms/piv rms/piv rms/piv 
35/50 70/100 140/200 210/300 
19e 29e 34e 43e 

rms/piv rms/piv rms/piv rois ipiv 
260/400 350/500 420/600 490/700 

50e 62e 80e 954 
rms/piv rms/piv rms/piv rms/piv 
560/600 630/900 700/1000 770/1100 
$1.05 $1.25 $1.70 $2.00 

floe in &Hoe or ("T. up till anni DC 
"TAB" Special General Purpose Silicons 
400 PIV @ 300Ma 396@, 25 for 58.00 

•Derate 20% for Caparittre Input 
Write for Data & Qty Prices 

silicon Orders $20 Shope' Prepaid U.S.A. 

"SOLA" 
CONSTANT VOLTAGE 

DC POWER SUPPLIES 

LINE 8 LOAD REGULATED 

Chassis Type. 1% regulation & up to 10% line regu-
lation on output. Ripple 1% or Less. DC Output 47V 
at 4.5 AMI' & 6.3V at 3 AMP. Input Line 

to 125-184 to 250VAC/60Cys/lei 
SOLA #281I9 Cost 5185—SPECIAL $81._ 
SOLA #28140 Output 120VDC at lAmp Regulation 
1% Ripple 1%, Owl 95 to 125VAC/60CP9/149. Cost 
$225.—SPECIAL $93. 
SOLA #28172 Output 100VDC at 7 Amos. Tnput 200 
to 2GOVAC/00Cys/le Cost $295.—SPECIAL SI35.  

TRANSISTORS & ACCESSORIES 
I:s:-1.11 $3. 2N-112 $1.50. 2N277 $4. 2N278 55. 2N13 -, 
$1.39, 25176 51.80. 2X177 SI. 25178 $1.75. 25247 
$1.50. 2X255 $1.20. 25270 5.95. 291274 $1.25. 25100 
S.80. 2X54-1 51.20. 25578 $1.80. 2N579 $2.20. 25581 
$1.25. 25582 $2.10. 25174 S8.50. 2X.443 $6.50. 
DIAMOND BASE MICA MOUNTING KIT $30 
DELCO ROUND BASE MICA MOUNTING KIT. .30 
DELCO POWER HEAT SINK WITH FINS......75 

"CHRONISTOR"a BERGEN LABS 
ELECTRO-CHEMICAL ELAPSED TIME INDI-
CATOR. 1000 HOUR $2 @. 10 for $15 

WANTED TEST EQUIPMENT —  -  

I WRITE FOR NEW INDUSTRIAL CATALOG  

WANTED 30111_ TUBES & KLYSTRONS  

WESTERN ELECTRIC TD-2 

MICROWAVE SYSTEM J. r 

#J68300/W59409 — 
eg —i 

GENERATOR 

UWV GEN 

P/O the TD-2 Microwave Relay Notmork Crystal OSC. ea 17.5-19Mc's Multiplying o an Output of 3780-
4100MC. Ras Rtal Oven, 3 Tuneable Cavities 630-683 
1890-2050, 3780-4100. Multi-Meter for Aligning Vari-
ous Stages, CRT Brkrs. etc. Uses 2-41611's. 2-2C-15 
2-6/1116, 1-396A. 1-VR150. Mercury Relay. Time De 
lay Relay. Stable Rtal Fren May rte Varied .003,1 
Extremely Stable Microwave Power Signal Source Re-
lay Rack 10Lk" Mtg. Requires DC 12V/6A, 130V/ 
.0515Ma, 250V/80Ma (RTAL NOT INCLUDED) W.E. 
Cost $2361. SPECIAL LN $125.  

T inisileryofjid"F h.e.una.':,ee 
or for C.O.D. 25% Dep. Prices 
shown subject to change. 

III EIN LIBERTY ST., N.Y. 6, N.Y. 
Send 25e for Catalog 

PHONE. RECTOR 2.6245 
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INDEX TO ADVERTISERS 

q8P 
Audited Paid Circulation 

* AMP Incorporated  70, 71 

• Acme Electric Corporation   

* Acton Laboratories, Inc   

* Airborne Instruments 

Laboratory  246, 247 

• Airpax Electronics Inc  186 

Allegheny Ludlum Steel Corp  211 

• Allied Control Company, Inc  225 

* Alpha Wire Corp  38 

* American Electronics Inc.   78 

• American Lava Corp.   

* American Optical Company 
110, 111, 259 

* American Super-Temperature Wires, 
Inc.   267 

• American Time Products Inc  2 

* Amperex Electronics Corn  196 

• Amphenol-Borg Electronics Corp , 
Amphenol Connector, Cable and 
Wire & Western Divisions  184 

Anaconda Wire & Cable Co  97 

Anelex Corporation   220 

Angelica Uniforms   165 

* Art Wire & Stamping Co  226 

* Associated Research Inc  241 

Astromics   30 

Avnet Electronics   207 

81 

Babcock Relays, Inc  224 

* Baird-Atomic, Inc.   114, 205 

• Baker Chemical Co., J. T  216 

* Ballantine Laboratories, Inc  174 

Barker & Williamson, Inc  262 

* Behlman Engineering Co  227 

* Belden Mfg. Co  119 

Bell Aerosystems Company  115 

Bell Telephone Laboratories  209 

* Bendix Corporation 
Pacific Division   233 

Red Bank Division 98, 166 

* Bird & Co.. Inc., Richard H  232 

* Bird Electronic Corp  47 

* Birtcher Corporation, The  245 

Boesch Mfg. Co., Inc  172 

Boonton Radio Corp  82 

Bourns, Inc.   105 

Brand-Rex, William  168, 169 

Bruno-New York, Inc  106 

• Brush Instruments, Division of 
Clevite Corporation  41, 42 

* Burnell & Co., Inc  3 

* Bussmann Mfg, Co  76 

CBS Electronics   91 

* CBS Laboratories   104 

* Cambridge Therrnionic Corp  36 

Cannon Electric Co 14, 15 

• Carborundum Company   102 

o Centralab, A Division of Globe-

237 Union Inc.   191 

240 Christie Electric Corp  145 

Cinema Engineering   250 

Clare & Co., C. P  173 

▪ Clarostat Mfg. Co., Inc   113 

Cleco, A Div. of Reed Roller Bit 

Company   113 

* Clevite Corp. 

Clevite Electronic Components, 

Division of Clevite Corp. .120, 121 

Clevite Transistor. A Division of 

Clevite Corp.   85 

Collins Radio Co   
* Communication Accessories 

Company   

Community Engineering Corporation 

* Computer Instruments Corp  

Consolidated Electrodynamics 
Corp.  154, 155 

* Continental Connector Oorp  94 

Controls Company of America  231 

* Cosmic Condenser Co  240 

Craig Systems Inc 100, 101 

* Cross Co., H  266 

Cubic Corp.   203 

* Curtiss-Wright Corp.   188 

118 

239 

205 

72 

* Daven Company, The 3rd Cover 

* DeJur-Amsco Corporation   94 

• Deltex Laboratories, A Division of 
Delta Exploration Co., Inc  170 

Detroit Edison Co  163 

* Dow Corning Corp 86, 87 

* Driver Co., Wilbur B  194 
du Pont de Nemours & Co. 

Explosives Department   88 

Durant Manufacturing Co  200 

ESC Electronics Corp  167 

Eastern Air Devices, Inc  90 

Edgerton Germeshausen & Grier  65 

Efcon Incorporated   185 

Eitel-McCullough. Inc.   10 

Electrical Industries   117 

Electronic Engineering Co   253 

Electronic Instrument Co., Inc. 
(EICO)   258 

Electronic Measurements Co., Inc  181 

Elgin National Watch Co   266 

• Empire Devices Products Corp  216 

Esterline-Angus Company, Inc   260 

*See Advertisement in the July 20, 1960 issue 
of Electronics Buyers' Guide for complete line of 
products or services. 

• 

ZIP 

and 
it's 
covered! 

Zippertubinge 
Instant Covering for All 

Applications! 

Zippertubing, an economical on-the-job 
method of jacketing, is a flat tape, avail-
able in a wide range of materials, that 
has a patented extruded plastic track 
electronically welded to both edges. The 
tape or jacket is wrapped around the 
object to be covered so that the tracks 
engage, then "zip" shut. If permanent 
closure is required, a special sealant is 
provided that fuses the tracks together. 

GENERAL 
PURPOSE 

Standard without 
overlap. Generally 
conforms to MIL-
I-631C. 

MILITARY TYPE 
with overlap Type 74 
meets requirements of 
MIL-I-7444B. Type 63 
meets MIL-I-631-C. CIPL 
certificates of conform-
ance or test reports fur-
nished on request. 

SHIELDED 
ZIPPERTUBING® 
copper. These conductive 
metals are laminated to 
vinyl-impregnated Nylon or 

glass cloth. When zipped around wires, it provides 
immediate 100% coverage for grounding RF and 
UHF interference. 

THERMAZIP 
Protects cables or pipes 
from high temperature ex-
posures. Type ALAS utilizes 
aluminized asbestos cloth. 
Type ALSR utilizes silicon 
rubber-impregnated glass cloth. 

ZT 
PROTECHTORS® 
NEW! Protective plastic 
covers with plastic zipper 
closure for splices and 
break-outs. Installation time 

is measured in minutes — not hours! Full range 
of sizes and colors. 

SPECIAL CONSULTATION 
At your request, our Field Engineer 
will call or you can mail your design 
concept to us for evaluation and quo-
tation. All requests confidential. 

Pat. or Pat. App. For 

THE Zippertubing CO. 
752 S. SAN PEDRO STREET 

LOS ANGELES 14. CALIFORNIA 

PHONE MA 4.6664 
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116.1111,-. 

"WHY GO 

PUBLIC?" 

The answer to this vital 
question is in our 
informative brochure— 
if you need money and 
you are considering either 
a public issue or the 
acquisition of private 
capital, you'll find 
our services of real value. 

For free informative 
brochure, write to: 

UNDERWRITING AND 
PRIVATE FINANCING 

660 MADISON AVENUE 
NEW YORK 21. N. Y. 

TE 8-2424 

CIRCLE 337 ON READER SERVICE CARD 

the New and Complete series of 

COSMICAR 
NSES FO 
6mm - IT 

12.5mm f/1.4 50mm i'1.9 

("12.5mm f 1.9 75mm f 1.4 

15.8mm f:1.4 75mm f 1.9 

25mm f'1.4 75mm f 2.5 

25mm f 1.9 150mm f 4.5 

50mm f 1 

All available in C-mounts 

Write 

1111 
ICHIZUKA 
OPTICAL IND. CO., LTD. 

(signers- manufacturers - exporters 

V 

for further details, prices, 

and your project 

requitement' 

to 

68. 2-CHOME, SHImOOCiflal, SHINJUKU-KU, 
TOKYO, JAPAN 

CABLE ADDRESS. "MOVIEKINO" TOKYO 

.... one of Japan's foremost optical compa-
nies .... the only firm presenting wide range 
of quality lenses for 16mm - ITV in Japan 

• F-iirchild Semiconductor Corp  211 

Fansteel Metallurgical Corp...234, 235 

' Irenwal Electronics. Inc  280 

Ferroxcube Corp. of America  197 

Film Resistors, Inc   ... 261 

Fluke Mfg. Co., Inc., John  255 

o GB Components   244 
* Gamewell Co., The  249 

Garrett Corporation. The  63 
* General Ceramics Corp., Division of 

Indiana General Corp  99 
* General Electric Co. 

Apparatus Division   237 

• Gertsch Products   258 

* German American Chamber of 
Commerce   225 

Giannini & Co., Inc., G. M. 
31, 32. 33, 34 

Gilbert Plastics, Inc  241 

Globus. Inc.  278 

• Gray Instrument Company   52 

Gries Reproducer Corp  217 

* Gudebrod Bros. Silk Co., Inc  165 

Hardwick-Hindle, Inc.   198 

Haveg Industries, Inc  141 

• Heiland Division of Minneapolis-
Honeywell Regulator Co  108 

Heinemann Electric Company  

Helipot Division of Beckman 
Instruments. Inc.   204 

Hermetic Seal Transformer Co .176, 279 

Hewlett Packard Co 8 9, 17, 18 
19, 20, 21, 22, 23, 24 

Hoskins Manufacturing Company  192 

Hoyt Electrical Instruments, 
Division of Burton-Rogers Co... 232 

Hughes Aircraft Co 50, 116 

Hydro-Aire Inc.   205 

Ichizuka Optical Ind. Co., Ltd  278 

e Imtra Corp.   177 

▪ Industrial Test Equipment Co  217 

International Electric Corporation  199 

e International Electronic Industries, 
Inc.   250 

Itoh & Co., Ltd., C  169 

Japan Micromotor Co., Ltd  169 

o Jennings Radio Mfg. Corp  180 

* Jerrold Electronics Corp  13 

Jones Company, Howard B. Div. of 
Cinch Mfg. Co  258 

* Kay Electric Co  187 

Keithley Instruments, Inc  249 

* Kidde Company, Walter  259 

hidder. Peabody and Co  248 

* King Electronics, Inc  190 

Kingsley Machine Co  260 

Kinney Vacuum Division, The New 
York Air Brake Company  215 

• Krengel Mfg. Co  267 

Laboratory For Electronics  265 

Laminated Shim Company, Inc.. The 109 

LEL, Inc.   177 

Ling-Temco Electronics. Inc  93 

Lockheed Aircraft Co 66, 67 

MacDonald Inc., Samuel IC  272 

Martin Co.   79 

* MB Electronics   27, 

* McCoy Electronics Co  212 

* McGraw-Hill Book Co  252 

Melabs   68 

Mico Instrument Co  240 

Micro Systems Incorporated  210 

Microwave Associates, Inc  221 

Midwest Foam Products Company  244 

Minnesota Mining & Mfg. Co.. 
Min Com Division  10 

* Moseley Co.. F. L  139 

• Mycalex Corp. of America  43 

NJE Corp.   73 

Narmco Mfg., Subsidiary of Tele-
computing Corp.   175 

Natver Corporation   77 

Nems Clarke Co 150, 151 

* New Departure   171 

Nippon Electric Co., Ltd  161 

Offner Electronics, Inc  89 

Oki Electric Industries  177 

Oster Mfg. Co., John  84 

* Panoramic Radio Products, Inc.... 189 

* Perfection Mica Co  238 

* Philbrick Researcher Inc., George A. 245 

* Philco Corp.   122 

Power Sources, Inc  112. 195 

Powertron Ultrasonics Corp  96 

* Premier Instrument Corp  214 

Pyramid Electric Co  83 

*See Advertisement in the July 20, 1960 issue 
of Electronics Buyers' Guide for complete line of 

products or services. 
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ele 

USE 
THE 

BUYERS' 
GUIDE 

- ASA 
MARKETING 

TOOL 
You'll find key information from the 
marketing viewpoint in the electronics 
BUYERS' GUIDE. It will help you to see 
the whole picture of industry activity 
clearly. 

You'll find facts about the markets... 
materials ... design—available nowhere 
else. 

You'll find who makes which products 
and where they are located. 

You'll find a reflection of the size, in-
terests and stature of more than 4,000 
companies. 

Best of all, the BUYERS' GUIDE and 
Reference Issue is accurate, complete 
and authoritative. You can act on the 
information it gives you. 0.813 

FIND 

WHAT 

YOU 

NEED 

IN 

THE electronics 

qUYERS' caUI DE 
and REFERENCE ISSUE 

DE•ION•PlIOLIUCTIOlt• USE 

BUYERS' GUIDE 

Radio Corporation .,1 ith Cover 

Raytheon Company .....75, 103. 28, 29 

Relay Sales, Inc  179 

Rotron Manufacturing   147 

Royal Electric Corp  12 

* Sanborn Company   153 

Schjeldahl Co.. G. T  206 

Siegler Corporation, The  183 

Sigma Instruments, Inc  222 

Smith-Florence, Inc.   202 

• Sorenson & Co  178 

• Sperry Electronic Tube, Division of 

Sperry-Rand Corp.   193 

Sprague Electric Co  5 26 

Standard Electric Time Co., The  248 

Superior Cable Corp  228 

e Sylvania Electric Products, Inc. 

Semiconductors Division ....54, 55 

Electronic Tubes Division....59, 60 

61, 62 

* Syntronic Instruments, Inc  56 

Taurus Corporation   226 

Technology Instrument Corp  207 

Tempo Instrument Inc  48 

Texas Instruments, Incorporated, 
Semiconductor-Components Division 157 

Theta Instrument Corp  195 

Tokyo Shibaura Electric Co., Ltd  164 

Transitron Electronic Corp  39 

Transradio, Ltd.   261 

Trio Laboratories, Inc  6 

Trygon Electronics. Inc  64 

Tung-Sol Electric, Inc  149 

Union Switch & Signal. Div. of 
Westinghouse Air Brake Co  236 

United Shoe Machinery Corp  53 

United States Testing Co  158 

o United Transformer Corp 2nd Cover 

o Varian Associates   

o Veeder-Root   

• Vitramon, Incorporated   

Vickers Incorporated   

Waugh Engineering Company  

e Westinghouse Electric Corp....27, 

159, 208, 218  

* Wheeler Electronic Corp  

White Instrument Laboratories  

107 

80 

74 

95 

256 

92 

219 

242 

247 

*See Advertisement in the July 20, 1960 issue 
of Electronics Buyers' Guide for complete line of 
products or services. 

DIGGING 
FOR IDEAS? 

If you're buying electronic equipment 
and components the best place to look is 
where the selection is the largest. Maybe 
there's a product or service you don't 
know about that will solve your problem. 
The BUYERS' GUIDE is packed with 

ideas and facts that give you a better 
basis of buying judgment. 
From accurate, up-to-date facts on 

current designs, materials and markets 
to detailed catalog information on new 
product types— the GUIDE puts you in a 
strong position to make the best buying 
choice for yourself and your company. 
And there are the names and addresses 

of 4,000 manufacturers and their local 
offices so you ,can make your move most 
easily. o BA 

FIND 

WHAT 

YOU 

NEED 

IN 

THE 

BUYERS' 

CUIDE 

1.0 REI1.1•Neet. 

electronics 
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BREAKTHROUGH White, S. S   182 

Wurlitzer Company, The 69 

Fenwal 
Electronics 
new 
"identical" 
thermistors 
permit 
complete 

10K 

100 

R-T CURVE 
FOR 

INTERCHANGEABLE 
GB34P91 THER MISTORS 

TEMPERATURE RESISTANCE 
DEGREES F. OHMS 

0 26520 
50 7355 
100 2482 
150 979.5 
200 440.4 
250 220.4 
3co- 120.3 
350 70.4 

, 

, 

0 50 100 150 

TEMPERATURE IN DEGREES FARENHEIT 

interchangeability! 
What do you need from a thermistor in the way of performance? Reliability? 
Extreme stability? High shock resistance? Long life? Fenwal Electronics can 
supply it. But Fenwal Electronics' thermistors provide an additional important 
characteristic all their own: they can be supplied with identical resistance 
temperature curves. 
That means that now, for the first time, you can have complete interchangeability. 
It means you can rely absolutely on consistently accurate resistance changes 
versus temperature of Fenwal Electronics' thermistors. It means also you can 
now achieve accurate, multi-point temperature indication or control through a 
single system without having to calibrate out each individual sensor. 

209 250 300 350 

From Fenwal Electronics ...THE MOST COMPLETE LINE OF PRECISION THERMISTORS 

BEADS & GLASS 
PROBES . . . 0 005" to 
0.100" diameter. Re. 
sistance values: 500 
ohms to 100 megohms. 

...J s 
DISCS ... to 1" di-
ameter. Resistance 
values: 5 ohms to 1,000 
data. 

WASHERS ... .75" di- RODS... 0.053" to.0.173" PROBE Assemblies... 
a me ter. Resistance diameter varying lengths. Built to your specific 
values: 5 ohms to 3.000 Resrstance values: 500 requirements,. enclosed 
ohms. elms to 500,000 ohms, and mounted in indi. 

vidual housings or "pack. 
ages" and ready to install 

ROM Fenwal Electronics ...MORE HELP ON THERMISTOR PROBLEMS 

• Thermistor Experimental Kit 
— to help you expedite 
operations at the bread 
board stage. lust $19.95 al 
electronics jobbers 

• New Thermistor "Computer" 
— 5" 8" "computer" re-
duces lengthy computations 
to single "slide rule" setting. 
Yours for the asking 

For complete information, or the 
name of the Fenwal Representative 
in your area, write: 

VISIT US AT THE WESCON SHOW—BOOTH 

• riew Probe and Housing 
Brochure — Gives selection 
of probe designs 

El Matched pairs . . . 
Thor ml olor bead' 
matched to voltage cur-
rent characteristics and 
mounted on special her. 
metically sealed stems, 
designed toe use in 
thermal conductivity gas 
analysis instruments. 

•  lf r.e, 3 Therm tor Catalog 
E  

•Probes can be supplied individually 
calibrated at all desired temperatures. 
When interchangeability is required, 
they can be supplied with identical 
resistance-temperature characteristics. 
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*See Advertisement in the July 20, 1960 issue 

of Electronics Buyers' Guide for "nmplete line of 

products or services. 
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the 
first 
truly 

VERTICAL 
slide 

attenuator 
6" high 
2" deep* 
11/2" wide 

Daven's Series 825 and 835 are the first truly 
vertical slide attenuators — with finger-fitting knob 
that moves in a straight line with feather-light pres-
sure. The measurements: just 6" vertical, 2" deep,* 
11/2 " wide! The wiper arm rides on solid silver alloy 
contacts, not on the resistance element, providing 
noise-free operation and extremely long life. 

Used in TV master controls, recording studios, 
motion picture sound consoles, turntable volume 
controls, speech input consoles, high fidelity units, 

For further information, write: 

THEDA VENc°-
A Subsidiary of 

TODAY, MORE THAN EVER, THE 

and many other applications, Daven vertical slide 
attenuators offer the following features: 
• Available as balanced and unbalanced ladders, 

T-networks, single and dual potentiometers 
• In 20 and 30 db steps 
• With or without "Cue" position 
• Complete protection against dirt and foreign 

objects 
• Connector-type terminals on rear 
• Available singly or with 2, 3, 4 or more units side 

by side 

*Exclusive of connector 

LIVINGSTON. NEW JERSEY 

General Mills, Inc. 

DAVEN @ STANDS FOR DEPENDABILITY 



High current, high dissipation and high switching speed are combined in new germanium p-n-p 
drift-field transistor for use in saturating circuits in industrial and military data-processing systems 
Now you can specify a germanium drift-field computer transistor designed to 
meet the stringent requirements of today's saturated switching circuits. The 
new RCA 2N1384 in the JEDEC TO-11 package, provides the following outstand-
ing characteristics: 

• Exceptionally High Collector-Current Rating—Maximum collector-cur-
rent rating is 500 ma 

• High Dissipation Capabilities—Maximum transistor dissipation rating is 
240 mw at an ambient temperature of 25°C 

• Ultra High Speed—Rise time of the 2N1384 in an inverter circuit at 25°C 
ambient is 0.08/4sec. Typical gain bandwidth product of 35 Mc. 

• Broad Application—New, high current, speed, and dissipation capabilities 
make the RCA 2N1384 applicable in a wide variety of saturated switching 
circuits such as memory-core driver, pulse-amplifier, inverter, flip-flop, 
and logic power gates. 

• Immediately Available—and priced for your mass production requirements. 

Call your RCA Field Representative today. Or write RCA Semiconductor and 
Materials Division, Commercial Engineering, Section H-19-NN-2, Somerville, N. J. 

RCA 2N1384 

Maximum Ratings, Absolute-Maximum Values: 

COLLECTOR-TO-BASE VOLTAGE   —30 max. volts 

COLLECTOR-TO-EMITTER VOLTAGE ._ —30 max. volts 

EMITTER-TO-BASE VOLTAGE   —1 max. volt 

COLLECTOR CURRENT   —500 max. ma 

EMITTER CURRENT   500 max. ma 

TRANSISTOR DISSIPATION: 

At an ambient temperature of 25°C 240 max. mw 
At an ambient temperature of 55°C 120 max. mw 
At an ambient temperature of 71°C 56 max. mw 

AMBIENT-TEMPERATURE RANGE: 

Operating   —65 to +85 °C 

Storage   —65 to +85 °C 

RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES 

EAST: 744 Broad Street. Newark, N. J., HUmboldt 5-3900. NORTHEAST: 64 "A" Street, Needham Heights 94, Mass.. HIlIcrest 4-7200.EAST CENTRAL: 714 New 
Center Bldg., Detroit 2, Mich., TRinity 5-5600. CENTRAL: Suite 1154, Merchandise Mart Plaza, Chicago, Ill., WHitehall 4-2900. WEST: 6355 E. Washington Blvd., 
Los Angeles, Calif., RAymond 3-8361 • 1838 El Camino Real, Burlingame, Calif., OXford 7-1620. SOUTHWEST: 7905 Empire Freeway, Dallas 7, Texas, FLeetwood 
7-8167. GOV'T: 224 N. Wilkinson St., Dayton, Ohio, BAldwin 6-2366 • 1725 "K" Street, NW., Washington, D. C., FEderal 7-8500. 

Available 
through your, 
RCA Distributor 

The Most Trusted Name in Electronic 
RADIO CORPORATION OF AMERICA 


