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OUR MILLIONTH FILTER SHIPPED THIS YEAR... 

FILTERS 
FOR EVERY APPLICATION 

TELEMETERING 
FILTERS 

UTC manufactures a wide variety of 

band pass filters for multi -channel 

telemetering. Illustrated are a group 

of filters supplied for 400 cycle to 
40 KC service. Miniaturized units 
have been made for many applica- 

tions. For example a group of 4 cubic 
inch units which provide 50 channels 

between 4 KC and 100 KC. 

Dimensions: 
(3834) 11/4 x 13/4 x 2-3/16". 
(2000, 1) 11/4 x 13/4 x 1%". 

CARRIER 
FILTERS 

A wide variety of carrier filters are 

available for specific applications. 

This type of tone channel filter can 

be supplied in a varied range of band 

widths and attenuations. The curves 

shown are typical units. 

DISCRIMINATORS 

These high Q discriminators provide 

exceptional amplification and linear- 

ity. Typical characteristics available 

are illustrated by the low and higher 

frequency curves shown. 

TYPE CENTRAL FREOENCY n ('I\f'^ 4682E 1695 CPS 
4682F 2290 CPS 

46826 2990 CPS 
4682H 3890 CPS 

4682I 5400 CPS 
4682 7330 CPS 
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Dimensions: 
(4682A) 11/2 x ? x 4^ 

AIRCRAFT 
FILTERS 

UTC has prod_iced the bulk of filters 
used in aircrlft equipment for over 
a decade. Tfe curve at the left is 
that of a niriltur zed (10:0 cycles) 
range filter Providing high attenua- 
tion between voice and range fre- 
quencies. 

Curves at -he -ight are tht of our 
miniaturize.d f0 and 150 cycle filters 
for glide pzth systems. 

Dimensions: 
(7364 series) 1=B x 1% x 21/4" 
(9649) 11/2 x 2 a 4". 

Dimensions: 
(6173) 1-1/16 x 13/8 x 3". 
(6174A) 1 x 11/4 x 21/4". 

For full data on stock UTC transformers, 
reactors, filters, and high Q coils, write 
for Catalog A. 

UNITED TRANSFORMER CO, 
150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 41:th St., New York 1E. N. Y. CABLE-: "ARLAB 
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DIELECTRIC LENS FOR MICROWAVE ANTENNA-Variation of refrac- 
tive index is obtained by use of voids in base material. The 4,419 holes 
are cylindrical, and á inch in diameter, in this model made by Melpar. (See 
page 138) COVER 
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SCARED us too when delivered face up. 
Message on back from recently retired 
W. C. White of G -E says even in mid - 
Africa he can never get very far from a 
vacuum tube. He has written many arti- 
cles for ELECTRONICS is now seeing 
the world with Mrs. White 

THIS ISSUE ... Like most proj- 
ect engineers, we are rarely com- 
pletely satisfied with our final de- 
sign each month. There is always 
the possibility of squeezing a little 
bit more output from each stage, 
or of obtaining a shade better fre- 
quency stability from an oscillator, 
to use a couple of similes. 

While taking a last look at the 
articles scheduled for June, we 
were mildly shocked to discover 
that the usual vague feeling of 
dissatisfaction was different this 
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TALK 
month. To our news nose, the scent 
seemed nearly perfect. 

Feature articles on analog com- 
puters, multiplex f -m broadcasting, 
shipboard telemetry for the Ter- 
rier, design of dielectric lenses, 
simulated radar targets, fabricated 
computer disk, the Apple tube, low - 
noise equipment design, a vibrating 
capacitor inverter, bevatron pulse 
system, a personal microwave re- 
ceiver, and a transistor modulator 
made us feel that Browning was 
right about the world. 

We then remembered that Leap 
Year .gave us a few extra days in 
our printing schedule at Albany. 
We took advantage of this to 
squeeze in a few feature articles 
that normally could not have been 
scheduled until a month later. 

INDUSTRY FEEDBACK ... We 
are currently gathering technical 
data for a special report. 

To streamline the operation we 
have devised a stapled eight -sheet 
questionnaire. The first sheet con- 
sists of a letter describing "Project 
Materials" and the other sheets con- 
tain 12 questions each about new 
materials recently made available or 
soon to be announced for use by de- 
sign engineers working in elec- 
tronics. 

The booklets are now in the mail 
to 1,200 companies producing insu- 
lating, wiring, alloy, bonding, coat- 
ing, potting, conducting, magnetic 
and other materials. 

One philatelist -wag on the staff 

suggested that the Post Office be 
asked to issue a special electronics 
stamp for the mailing. This was 
licked before it went very far. 

If engineering reports, photo- 
graphs and other data fed back 
from each firm average half -inch 
thickness, our pile of material for 
Project Materials might be 50 feet 
high. Our high -heeled editorial as- 
sistants have already acquired a 
ladder. 

WE'RE PROUD ... An Award 
of Merit has been granted associate 
editor John Markus in a competi- 
tion sponsored by Associated Busi- 
ness Publications. 

The article for which the award 
was made was "Mechanized Pro- 
duction of Electronic Equipment," 
published in September 1955 ELEC- 
TRONICS. 

ADD CONFUSION ... Reactions 
from readers to the "Little Gem" in 
last month's Shoptalk show that 
the instrument was even more in- 
triguing than we had hoped. Sev- 
eral pieces of similar apparatus 
have since been described to us, but 
none has the ability to produce 
chaos quite as readily. 

Several of the editors put their 
heads together and came up with a 
modification which they claim will 
enhance the usefulness of this de- 
vice. 

By adding an internal battery 
which is automatically switched 
into the circuit after the line fuse 

is blown, the neon bulb will remain 
lit and provide sufficient light to 
help locate and disconnect the 
"Little Gem" in the ensuing dark- 
ness. 

Which might mislead some engi- 
neers (and the conductor of this 
column) to conclude that voltage is 
still on the line ! 

OLD SOLDIER-As we go to 
press, the industry is observing 
National Radio Week and we note 
with interest the reviews of early 
techniques and equipment that have 
been described on broadcasts and in 
newspapers. 

Almost with tears in his eyes, 
one of our editors tells us that he 
has carefully preserved one of the 
first superheterodyne portables, 
vintage of the 20's. For some years 
now he has planned to invest in a 
lot of batteries and check its opera- 
tion against a modern portable. 

Comparison of sensitivity, audio 
response and other characteristics 
would be interesting. 

He has carefully saved type 99 
tubes for spares, hopes the i -f 
catacomb (i -f 30 kc?) hasn't had 
moisture penetrate the pitch, and 
is proud of the untarnished gold 
appearance of the dials and of the 
mother-of-pearl inlaid knobs. The 
set has two beautiful brass -plate 
tuning capacitors, a curled -up horn 
loudspeaker and a rotatable loop 
built into the front cover. 

Only the leather handle has de- 
teriorated. 
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MODEL VRSAC750 
0-750 VOLT RANGE 

VOLTAI! REVERENCE SOURCE 
FOR RESEARCH LABORATORIES SCHOOLS PRODUCTION TESTING 

AMPLIFIER GAIN CHECKS OSCILLOSCOPE CALIBRATION SERVO TESTING 

The Sorensen VRSAC750 Voltage Reference Source is a low cost, 

highly accurate regulator primarily designed for calibrating AC 
voltmeters in the 0-750 volt range. It is ideal for use with nearly 
every power meter commercially available. 
Its compact design, simple operation and accurate performance 
make it extremely useful to the laboratory or the production 
shop. The VRSAC750 is specifically designed for bench -top oper- 
ation ... all controls are within easy reach of the operator, 
and the reference meter is clear, easy to read, and placed at 
eye level to insure maximum accuracy of adjustment. 

Input voltage range 
Input frequency 

Input current 
Output voltage 

Output voltage accuracy 
Harmonic distortion 

105-125 VAC, 19 
60 ±0.5 cps 
7 amperes maximum 
1-799 volts in 1 -volt steps 
±0.25% at any voltage in 20°-30°C ambient 
1% maximum introduced by the unit 

SIZE 205/8" high, 193/8" wide, 12" deep WEIGHT 115 pounds net 

VRSAC10- A versatile instrument for lower voltage applications 
featuring high accuracy at extremely low cost. 

Output voltage 
range 

Calibration 
accuracy 

Input voltage 
Inouf frequency 

Waveform 
Regulation with load 

Regulation with line 

10 my fo 10v RMS in three ranges 

± 0.1% at full scale at 60 cps 

115v ±10%, single phase 
50-60 cps; to 400 cps with 
slightly less accuracy 
Distortion is negligible 
0.25% max., with load resistance 
higher than 0.5 megohm 
± 0.25% max. 

Write today for complete specifications, performance data, and quotations. 

S . 

'e.,::.,,.'.,: t, ç, 

A 
. 

K 

t`r 

SORENSEN COMPANY, INC. 375 FAIRFIELD AVE. STAMFORD, CONN. 

CONTROLLED POWER FOR RESEARCH AND INDUSTRY 

4 Want more information? Use post card on last page. June, 1956 - ELECTRONICS 

www.americanradiohistory.com



BEARINGS 

ROTOR CONNEXIONS 

MAXIMUM FRICTION 

INPUT Rotor 
WINDING Single phase 

NO LOAD CURRENT 0.03A 

NO LOAD POWER 0.7W 

IMPEDANCE AT 115V 400c/s 
700 j 3700 ohms 

D. C. RESISTANCE 445 ohms 

MUIRHEAD 

F11 M -2-A/1 SIZE 11 CONTROL TRANSFORMER U. S. Bureau of Ordnance Number 11CT 4a MARK 24 MOD.1. 

Supply to energizing synchro 115V 400c/s Nominal Stator/Rotor Voltages 90/58V 

MECHANICAL DATA 

EXACTLY To BuOrd Spec 

i MUIRHEAD 

F11 M -1-A/1 SIZE 11 CONTROL TRANSMITTER 

Supply 115V 400c/s 

MECHANICAL DATA 

Single row ball journal bearings ACCURACY (MAXIMUM ELECTRICAL ERROR) 7 minutes 

Silver strip brushes, Silver slip rings MOMENT OF INERTIA OF ROTOR 0.014 oz in2 2.5 gm cm2 

TORQUE (at room temperature) WEIGHT 4.2 oz 120 g 

0.05 oz in 3.5 gm cm 

Shaft splined and threaded to enable gear to be fitted. 

ELECTRICAL DATA 
OUTPUT Stator 

U. S. Bureau of Ordnance Number 11 CX 4a MARK 41 MOD. 1. 

Nominal Rotor/Stator voltages 115/90V 

WIN DING 

VOLTAGE BETWEEN TERMINALS (No Load) 

RESIDUAL VOLTAGE AT NULL POSITIONS 

3 -phase star connected 

90V max 

FUNDAMENTAL COMPONENT 45mV max 

TOTAL RESIDUAL 75mV max 

IMPEDANCE BETWEEN TERMINALS AT 90V 400c/s 490 -i- j 2520 ohms 

D. C. RESISTANCE BETWEEN TERMINALS 300 ohms 

BEARINGS Single row ball journal bearings 

ROTOR CONNEXIONS Silver strip brushes, Silver slip rings 

MAXIMUM FRICTION TORQUE (at room temperature) 
0.05 oz in 3.5 gm cm 

Shaft splined and threaded to enable gear to be fitted. 

ELECTRICAL DATA 

INPUT Stator 
WINDING 3 -phase star connected 

SUPPLY FROM TRANSMITTER PER PHASE 90V maximum 

CURRENT PER PHASE l2mA 

IMPEDANCE BETWEEN TERMINALS AT 90V 400c/s 
1250 H- j 7400 ohms 

D. C. RESISTANCE BETWEEN TERMINALS 535 ohms 

MUIRHEAD 

ACCURACY (MAXIMUM ELECTRICAL ERROR) 7 minutes 

MOMENT OF INERTIA OF ROTOR 0.014 oz in2 2.5 gm cm2 

WEIGHT 4.2 oz 120 g 

OUTPUT Rotor 
WINDING Single-phase 

VOLTAGE ACROSS 20,000 OHM LOAD 1V per degree 

initial misalignment 

RESIDUAL VOLTAGE AT NULL POSITIONS 

FUNDAMENTAL COMPONENT 30mV max 

TOTAL RESIDUAL 60mV max 

IMPEDANCE AT 58V 400c/s 680 -H j 3200 ohms 

D. C. RESISTANCE 370 ohms 

Copies of the above data together with mounting instructions may be had free 

on request by writing to the address below. 

MUIRHEAD INSTRUMENTS, Inc. 611 Fifth Ave., New York 22, N.Y. 

United States Sales and Service for MUIRHEAD & CO., LIMITED Beckenham Kent England 

ELECTRONICS - lune, 1956 Want more information? Use post card on last page. S 
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1950 1951 1952 1953 1954 1955 1956 

Electronics Output Index 

1947 .100 
Year Ago Previous Month 

Latest Month 

231.6 264.9 260.0 
Mar. '55 Feb. '56 Mar. '56 

FIGURES OF THE MONTH 

Latest 
Month 

RECEIVER PRODUCTION 
(Source: RETMA) 

Television sets, total 
With UHF 
Color sets 

Radio sets, total 
With F -M 
Auto sets 

RECEIVER SALES 

Previous 
Month 

Year 
Ago 

BROADCAST STATIONS 

Latest 
Month 

Previous 
Month 

Year 
Ago 

Mar. '56 Feb. '56 Mar. '55 (Source: FCC) Apr. 56 Mar. '56 Apr. '55 
680,003 576,282 831,156 TV stations on air 489 488 453 

82,805 78,956 115,726 TV stations CPs-not on air 114 109 121 
nr nr nr TV stations -new requests 29 24 18 

1,360,113 1,093,506 1,482,274 A -M stations on air.... 2,872 2,858 2,717 
833 2,660 23,859 A -M stations CPs-not on air 118 115 98 

478,272 437,611 774,025 A -M stations -new requests 275 262 201 
F -M stations on air.... 534 536 539 
F -M stations CPs-not on air 13 12 13 
F -M stations -new requests 6 4 5 

(Source: RETMA) Mar. '56 Feb. '56 
Television sets, units 544,411 530,554 
Radio sets (except auto) 527,649 454,867 

RECEIVING TUBE SALES 
(Source: RETMA) Mar. '56 Feb. '56 

Receiv. tubes, total units 42,525,000 37,754,000 
Receiv. tubes, value.... $34,849,000 $30,756,000 
Picture tubes, total units 848,055 898,063 
Picture tubes, value.... $15,714,365 $17,136,695 

INDUSTRIAL 
TUBE SALES 
(Source: NEMA) 

Mar. '55 

669,794 
451,049 

Mar. '55 
41,080,881 

$29,922,192 
882,268 

$17,246,843 

Quarterly Figures -1 
Latest Previous Year 

Quarter Quarter Ago 

4th '55 3rd '55 4th '54 
Vacuum (non -receiving) $9,967,411 $9,027,845 $9,338,181 
Gas or vapor $3,251,621 $3,438,835 $3,498,123 
Magnetrons and velocity 

modulation tubes $13,726,323 $10,998,967 $15,249,651 
Gaps and T/R boxes. $1,578,767 $1,421,138 $1,788,780 

MILITARY PROCUREMENT 
(Source: Defense Dept.) ... 4th '55 3rd '55 4th '54 
Army $48,477,000 $19,477,000 $44,599,000 
Navy $20,378,000 $20,054,000 $37,328,000 
Air Force $131,938,000 $128,023,000 $92,069,000 

Total -Electronics ... $200,793,000 $167,554,000 $173,996,000 

COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Mar. '56 Feb. '56 Mar. '55 

Aeronautical 45,488 44,570 40,991 
Marine 55,175 54,637 49,212 
Police, fire, etc. 20,216 19,971 17,599 
Industrial 28,454 28,054 23,728 
Land transportation 8,849 8,726 7,453 
Amateur 146,699 145,427 132,959 
Citizens radio 16,262 15,563 10,557 
Disaster 327 327 313 
Experimental 666 652 600 
Common carrier 2,185 2,176 1,860 

EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) Feb. '56 Jan. '56 Feb. '55 

Prod. workers, comm. equip. 385,600-p 389,600-r 358,100 
Av. wkly. earnings, comm... $74.34 -p $74.70 -r $70.40 
Av. wkly. earnings, radio... $70.67 -p $70.80 -r $68.11 
Av. wkly. hours, comm.. 40.4 -p 40.6 40.0 
Av. wkly. hours, radio 39.7 -p 40.0 39.6 

SEMICONDUCTOR SALES ESTIMATES 
Jan. '56 Dec. '55 

Germanium diodes, units t 3,300,000 Silicon diodes, units s 

STOCK PRICE AVERAGES 
(Source: Standard and Poor's) Apr. '56 Mar. '56 

Radio -tv & electronics 450.0 465.2 
Radio broadcasters 524.0 543.2 

p -provisional r -revised nr-not reported 

Jan. '55 

2,690,000 1,700,000 

Apr. '55 
448.0 
519.1 

FIGURES OF THE YEAR 

Television set production 
Radio set production 
Television set sales 
Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 

TOTALS FOR FIRST THREE MONTHS 195.5 
1956 1955 Percent Change Total 

1,844,632 
3,532,243 
1,689,178 
1,513,722 

120,420,000 
2,638,503 

2,188,252 -15.7 7,756,521 
3,640,144 - 3.0 14, 894,695 
1,943,992 -13.1 7,421,084 
1,246,038 +21.5 6,921,384 

117,558,000 + 2.4 479,802,000 
2,639,428 10,874,234 
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electronics-June 1956 

Industry Boosts Plant Expansion Plans 
Companies plan to spend more 

in each year through 1959 

than was spent in 1955 

ELECTRONIC and electrical machin- 
ery firms plan to spend almost $528 
million for new plants and equip- 
ment in 1956, a 21 -percent increase 
over the $436 million spent in 1955. 
Plans for 1957, 1958 and 1959 
spending are even higher. These 
are some of the findings in the an- 
nual McGraw-Hill survey of Busi- 
ness Plans For New Plants and 
Equipment -1956-59. 

Capacity-If plans remain un- 
changed, the capacity of the elec- 
tronics and electrical machinery 
field in 1959 will be more than 
double what it was in 1950. Only 
four other industries can boast a 
similar expansion record. They are 
nonferrous metals, machinery, 
transportation equipment and 
chemicals. 

The industry was operating at 
98 percent of capacity at the end of 
1955. However, companies prefer 
to operate at about 88 percent of 
capacity to have a margin of re- 
serve. 

Firms plan to invest about 30 
percent of their total capital ex- 
penditure in new construction and 
70 percent in new equipment in 
1956, about the same ratio as shown 
in previous surveys. 

Sales-Electronics and electri- 
cal machinery firms expect sales 
to be 15 percent higher in 1956 
than in 1955, and to increase 33 
percent between 1955 and 1959. 

ELECTRICAL-ELECTRONIC BUSINESS PLANS FOR NEW PLANTS AND EQUIPMENT 
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Electronic and electrical com- 
panies expect 18 percent of total 
1959 sales to be accounted for by 
new products. New products are 
defined as either products not pro- 
duced in 1955 or products suffi- 
ciently changed to be considered 
new. Development and manufacture 
of new products is the reason for a 
third or more of the capital spend- 

ing planned for 1956. 

Research-Research and devel- 
opment expenditures for the elec- 
tronics industry is included in the 
machinery -industry classification. 
In this category expenditures are 
expected to rise from $1.3 billion 
in 1955 to $1.5 billion in 1956, 

to $1.7 billion in 1959. 

Aviation Wants More Electronics 
CAA forsees expanding 

use of electronics in 

future traffic control 

"WHATEVER the design of future 
planes, it is certain that electronics 
will play an important part." So 

said Civil Aeronautics Adminis- 
trator Charles J. Lowen in discuss- 
ing aviation's future on the 

occasion of the CAA's celebra- 
tion of thirtieth anniversary on 
May 20. 

Traffic-The 1965 traffic control, 
according to Lowen, will be built 
around four basic components: 
radar, radar beacon, automatic data 
link and computers. 

Codes-The radar beacon will 
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INDUSTRY REPORT-Continued 

make targets easier to see and fol- 
low on the radar scopes. By use of 
codes, the radar target can be 
identified as a particular aircraft, 
thus eliminating the present time- 
consuming identification proce- 
dures. 

Other radar beacon codes could 
be provided to tell the controller 
the altitude of the aircraft and 
whether the aircraft is under his 
or some other controller's jurisdic- 
tion. The aircraft position, altitude 
and identification information sup- 
plied by the radar beacon, CAA 
officials forecast, could be fed to 
computers and to large automatic 
displays of air traffic. 

Feedback-The automatic data 
link may be designed to provide 
ground control stations with con- 
tinuous position information, 
ground speed and altitude, and in 
return would automatically feed 
back to pilots their traffic control 
instructions, by means of visual dis- 
plays on the aircraft instrument 
panel. 

First use of data link, according 
to CAA, probably will be for auto- 
matic ground to air transmission 
on control messages. The second 
stage will add automatic transmis- 
sion of requests for air traffic con- 
trol clearance changes from pilot 
to controller and the third stage 

may be automatic transmission of 
position from air to ground as a 
supplement to radar and radar 
beacons. This stage would provide 
data for automatic displays at CAA 
ground control stations. 

Display-For the controller, 
forecasters at CAA look for vastly 
improved displays to replace pres- 
ent manual posting of flight data 
on paper strips arranged on flight 
progress boards. They may be large 
situation displays covering an 
entire control area, representing a 
pictorial representation of the traf- 
fic combined with supplementary 
flight data. Displays may be 
developed for the individual con- 
troller, allowing him to examine 
specific situations in detail. 

Pilots of 1965 will get a high 
speed collection and distribution of 
weather information by use of 
switching centers, magnetic mem- 
ory drums and 1,200 wpm printers. 

SWGL - Automatic hands-off 
landings in bad weather may be the 
rule of the day, with the narrow 
beam localizer, the precision local- 
izer or the slotted wave guide 
localizer. These are three names 
suggested for the same equipment. 
In any event, the SWGL for slotted 
wave guide localizer, coupled with 
the FHPTGPP, for flush high pre- 
cision touchdown glide path pro- 
jector, will, when perfected, permit 
automatic hands-off landings, in 
contrast to present day systems. 

Ground-While on the ground 
at airports, aircraft will be con- 
trolled by ASDE (Airport Surface 
Detection Equipment), another 
radar -type equipment already de- 
veloped and in use for evaluation 
purposes. With ASDE, a picture of 
the whole airport is before the con- 
troller, complete with moving or 
parked aircraft, making ground 
control safer and more efficient. 

Navy Examines Industry Capacity 
Estimates 1955 sales at 
$7.3 billion and production 

capacity at $11.2 billion 

RECENT survey of the electronics 
industry, by the Office of Naval Ma- 
teriel shows that production ca - 

Army Backs Automatic Production 

Automatic Component Assembly System (Electronics, p 122, Nov. '55) is readied by 
General Electric engineers for pilot runs of Signal Corps communications equipment 
under a $1 -million contract recently received by the company. Another Signal Corps 
contract, still being negotiated with GE, will cover redesign of the equipments to 
adopt them for production on the system. It is expected to cover three equipments 

pability on a one -shift basis, has in- 
creased from $9.7 billion in 1954 
to $11.2 billion in 1955. 

Sales-The number of employees 
in the industry dropped slightly 
last year from 458,318 to 441,130, 
whereas the number of companies 
covered by the survey increased 
from 509 to 549. 

Sales in 1955 increased to $7.3 
billion, as compared with $6.6 bil- 
lion in 1954. The survey last year 
predicted planned production of $7 
billion in 1955, which compares 
with $7.3 billion sales of that year. 
The predicted planned production 
for 1956, calendar year, is $8.4 bil- 
lion. Of this sum, $3.8 billion will 
be military. 

Military-The military backlog 
reported as of Jan. 1, 1956 was $4.5 
billion which is almost exactly the 
same as the total reported a year 
ago. No great change is shown in 
prime contracts and subcontracts. 

From 73 in 1955 the number of 
companies reporting 100 -percent 
military production increased to 99 
in 1956. 

The number of companies re - 
(Continued on page 10) 
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"giant brain" 
with microsecond memory 

... incorporates s rlva.nia, diodes 
with fast recovery- time 

The IBM 705 is a "giant brain" general 
purpose data processing system which 
incorporates unique flexibility of input- 
output devices. Its Magnetic Core Mem- 
ory can recall data at the rate of 9 

millionths of a second per character. 
To meet the 705's requirements for 

speed, Sylvania Crystal diodes are design- 
ed and measured for fast recovery time. 

Recovery time tests, conducted on a 100°x: 

basis, are measured for maximum reverse 
current at 0.5 microseconds and 3.5 micro- 
seconds. Back resistance is swept dynam- 
ically between zero and -70 volts at 60 
cycles and 55°C. Tests are also conducted 
on the types IN 119 and IN 120 for mini- 
mum drift, flutter, and hysteresis. 

Sylvania produces a complete line of 

e -SYLVANIA 

computer diodes, produced and tested 
under the same standards as the IN119 
and IN120. For applications requiring 
high forward conductance with excellent 
recovery time, Sylvania offers a complete 
line of V.L.I. (very low impedance) diodes. 

Write for complete details on these as 
well as general purpose Sylvania diodes. 
Address Dept. F2OR. 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., Montreal 

LIGHTING RADIO TELEVISION ELECTRONICS ATOMIC ENERGY 
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porting 100 -percent civilian produc- 
tion increased from 79 in 1955 to 
97 in 1956. 

Of the 549 companies surveyed, 
393 are classified as small business 
and 156 as big business (500 or 
more employees). 

The military backlog as of Jan. 
1, 1956, was $4.3 billion for big 
business and less than $200 million 
for small business. 

Items-The data on which the 
figures are based has been re- 
stricted to electronic end items, sys- 
tems, equipments, major assemblies 
or subassemblies, and piece parts 
produced for direct assembly by the 
fabricator. Special effort was made 
to exclude data applicable to re- 
search and development piece parts 
and nonelectronic products manu- 
factured by the firms. 

ENGINEER checks out Burrough's electronics printing mechanism as . . 

Tubes Print at 900 Lines 
First machines to be used 

in mailing -list maintenance. 

Other uses are foreseen 

BIDDING for a slice of the $500 - 
million -a -year punched -card ma- 
chine market, Burroughs has de- 
livered the first of its Series G high- 
speed printing equipment to Names 
Fulfillment, Inc. of Irvington, N. Y. 

The customer will use the equip- 
ment to print name and address 
labels for a newsletter aimed at 
members of a credit and courtesy 
charge club. Four machines are on 
order. 

Savings-The Series G prints 
at 900 lines a minute from a 
punched -card feed. This means 
more than 41,000 characters a min- 
ute. It can sort out cards of sub- 
scribers whose contracts are up for 
renewal and provides an "end -of - 

a Minute 
town" marker so that address labels 
for each location can be conven- 
iently packaged for the post office. 

The machine is adept at making 
changes in mailing lists; users esti- 
mate that 30 percent of a mailing 
list changes each month. It is esti- 
mated that the machine can provides 
40 percent savings over conven- 
tional addressing methods as well 
as added speed in getting out circu- 
lation audits and management in- 
formation. A mailing list of 1.5 
million names can justify rental. 

The Series G rents from $1,650 
to $5,000 a month with Burroughs 
providing maintenance. The firm 
reports orders worth $2.5 million on 
hand from banks, oil companies, 
utilities and insurance firms.. De- 
liveries are scheduled next year. 

Technical Features-The printer 
uses 125 electron tubes and about 
8,400 semiconductor diodes. Print- 

ing is done by a 3 -by -5 stylus setup 
controlled by thyratrons-two per 
character. The present unit has 48 
character printing positions. Cir- 
cuits are arranged in printed mod- 
ules with four spares provided. 

Subsequent printers may include 
magnetic -tape input through a card - 
to -tape converter. Such a unit is 
planned for the Beam data-process- 
ing system (Burroughs Electronic 
Accounting Machine). Still under 
development is an accumulator for 
the high-speed printer. This unit 
will use Ericsson soft -tube counters. 

Data Processing-A high-speed 
electronic data processing system 
has been announced by Logistics 
Research of Redondo Beach, Calif. 
Named Alwac 800, the unit uses 12 - 
digit decimal numbers and per- 
forms 11,000 additions, 2,000 multi- 
plications or 13,000 comparisons a 
second. It sells for $125,000. 

Ten magnetic -drum units can 
provide 12 -million decimal digit 
storage capacity each with four - 
millisecond access time. Other 
auxiliary equipment may include 
punched -card, line -printer, high- 
speed paper -tape and electric type- 
writer input/output as required. 

The computer is constructed on 
the building-block plan. Deliveries 
are scheduled from 12 to 18 months. 

Companies Push 
College Recruiting 
Competition for college 

graduates brings on systematic, 

year-round recruiting 

STUDY of the college recruiting 
practices of 240 firms by the Na- 
tional Industrial Conference Board 
shows that the average company 
sends representatives to 41 colleges 
and universities and contacts 12 
more by mail and telephone during 
the year. The Big Ten, engineering 
colleges and Ivy League schools 
are the most popular recruiting 
centers, but interest in the smaller 
liberal arts schools has been grow- 
ing. 

Although April and May are still 
(Continued on page 12) 
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E XTENDED 
LIFE 
E LECTROLYTIC 
CAPACITORS 

now available for 
military electronics 
computers 
laboratory test instruments 
industrial controls 
other electronic applications 

HERE ARE CAPACITORS OF THE SAME MAXIMUM RELIABILITY which Sprague 

has long supplied to the telephone systems ... now available for your own high reliability elec- 

tronic applications. 

The use of especially high purity materials ... utmost care in manufacture, constant obser- 

vation and quality control of all operations have made Sprague Extended Life Capacitors out- 

standing for their long life and faultless performance. 

Type 17D Extended Life Electrolytics have turret terminals and twist -mounting lugs. A spe- 

cial vent construction is molded right into the cover, as are the numbers identifying each terminal. 

The aluminum cans are covered with a corrosion -resisting insulating coating. 

Nineteen standard ratings, all characterized by low maximum leakage current and remarkable 

life test capabilities are available in the new series. Complete technical data are in Engineering 

Bulletin 340, available on letterhead request to the Technical Literature Section, Sprague Electric 

Company, 35 Marshall Street, North Adams, Massachusetts. 

SPRAGUE® world's largest capacitor mau ilia cttrrer 

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts. CABLE: SPREXINT. 
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the big months for recruiting, only 
one company in four believes the 
job canlbe done within this period. 
Nearly 26 percent of the firms re- 
cruit seven months of the year or 
longer, and more than one out of 
ten look for men the year around. 

The 1955 quotas of 235 com- 
panies totaled nearly 19,000 re- 
cruits, or an average of eighty re- 
cruits per company. About half the 
demand was for engineers, while 
sales trainees accounted for 20 
percent and general business 
trainees 11 percent. 

Starting salaries for four-year 
graduates averaged about $350 per 
month in 1955. Most of the execu- 
tives surveyed regarded last year's 
offerings as too high, but 80 per- 
cent predicted they will go higher. 

Selection-It takes 100 inter- 
views to produce 15 likely candi- 
dates. These 15 are invited to the 
company, shown around and inter- 
viewed by officers and department 
heads. Eight eventually end up on 
the company payroll-the rest 
either fail to receive a bid or accept 
another firm's offer. 

Preselection-Nearly half of the 
firms try to line up good prospects 
before their recruiters arrive on 
campus. 

Photocell Sets Iris 
Automatically 

Electronics moves further into the ama- 
teur movie equipment field with the 
inclusion of a servo -controlled iris on the 
16 -mm Bell and Howell model 200 -EE 
camero. A photocell energizes a meter - 
relay to apply power to motor to posi- 
tion iris. Motor and gear train power is 
obtained from 6 mercury cells 

Defense Business Holds Level 
WHERE BIG CONTRACTS WENT DURING THE SIX MONTHS 
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NET VALUE OF PRIME CONTRACT AWARDS IN $ MILLIONS 

Defense Department shows 

firms that get top shares of 

peacetime procurement 

EFFECT of peacetime procurement 
programs on the electronic industry 
is indicated in the Defense De- 
partment's latest list of the 100 
companies that received the largest 
net volume of military prime con- 
tract awards. Twenty-five of the 
100 are heavily engaged in elec- 
tronics. 

The awards shown were made 
from January through June 1955, a 
period, according to the Defense 
Department, that should be rep- 
resentative of peacetime procure- 
ment. Future reports may be ex- 
pected to show some shifts in the 
companies in the list of 100. 

Portion-Net value of all mili- 
tary prime contract awards made 
by the Defense Department in the 
first six months of 1955 totaled 
$8.5 billion. The top 100 companies 
accounted for $5.8 billion of this 
amount. The 25 electronics com- 
panies among the 100, accounted 
for 20.4 percent of the total or $1.8 
billion. Individually, they accounted 
for amounts ranging from 0.1 per- 
cent to 4.4 percent of total procure- 
ment. 

Comparison-In the five-year 

period from July 1950 to June 30, 
1955, total net value of ' military 
prime contracts awarded was 
$123.2 billion. A total of $19.4 bil- 
lion went to 23 companies in the 
electronics field, who were among 
the top 100 contractors. The 23 ac- 
counted for 15.9 percent of total 
awards during the period. Seven 
of the firms were awarded over a 
billion dollars in contracts during 
the period. 

Railroad Radio Takes 
On New Growth 
Transmitters increase in number 

as more railroads adopt radio 
to speed operations 

SIXTEEN more railroads in the 
United States used radio services 
during 1955, increasing the total 
number from 143 to 159. These 
new users, helped boost the number 
of stations authorized in the 159- 
162 me band from 16,327 to 21,943 
for an increase of 5,616. The num- 
ber of inductive station authoriza- 
tions decreased during 1955 from 
1,798 to 1,704. 

Transmitter-As shown in the 
chart, the number of transmitters 

(Continued on page 14) 
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Here it is-the IihGe(e t// 
on SILECTRON CORES ...all shapes and sizes 

This new bulletin contains design information on 
Arnold cores wound from a grain -oriented silicon 
steel, Silectron. Curves showing the effect of im- 
pregnation on core material properties are published 
for the first time. This 52 -page bulletin includes in- 
formation on cut "C" and "E" cores, and uncut toroids 
and rectangular shapes. Sizes range from a fraction 

of an ounce to more than a hundred pounds, in stand- 
ard tape thicknesses of 1, 2, 4 and 12 mils. 

A new method of tabulating core sizes is intro. 
duced, whereby cores are listed in the order of their 
power -handling capacity. You'll find this Silearon 
core bulletin a valuable addition to your engineering 
files-write for your copy. 

ADDRESS DEPT. E-66 

ARNOLD ENGINEERING COMPANY 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPCRATION 

General O`fice & Plart: Marengo, Illinei: 
DISTRICT SALES OFFICES ... flew York: 350 Fifth Aie. 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
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in railroad radio rose sharply in 
1955 with nearly twice as many 
transmitters authorized during the 
year as in 1954. Total authoriza- 
tions increased from about 18,200 
to 21,900. Number of licenses con- 
tinued to rise at about the same 
rate in 1955 as in 1954. 

Breakdown-Type of railroad 
radio service with the largest in- 
crease in stations during 1955 was 
the mobile station for yard -terminal 
use, which increased from 4,253 to 
7,117, a growth of nearly 3,000. 
Train service mobile stations in- 
creased during the year by over 
2,000 from 11,020 to 13,435. Base 
stations for these units climbed 
from 692 to 846. 

Inductive type station authoriza- 
tions decreased in every category. 
Train service base stations dropped 
from 244 to 237 and mobile units 
dropped from 1,508 to 1,440. Yard 
terminal base stations declined 
from 15 to 8 stations and mobile 
stations, from 31 to 19. 

Users-Only 9 U. S. railroads 
are now using inductive equipment, 
and each of the nine also has radio 
in use. The Pennsylvania is the 
largest inductive user with 1,400 
train service units. 

Largest user of radio is the 
Southern with 2,028 mobile and 
base transmitters for train service 
and 462 base and mobile units for 
yard -terminal service. Next is the 
Missouri Pacific with 1,219 train 
service transmitters and 31 units 
in yard -terminal service. It is fol- 
lowed by the Great Northern with 
707 train service units and 609 
units in yard -terminal service. 
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Figures recently released give 
number of tv households by 
region, state and county 

LISTING total households, number of 
tv households and their percentage, 
a report by the Advertising Re- 
search Foundation will aid the tv 
industry to formulate future pro- 
duction plans. The figures did not 
include information on second sets 
and sets in public places (See ELEC- 
TRONICS, p 26, April '56) . 

Regions-The survey divided the 
U.S. into four regions. A higher 
concentration of tv households ap- 
peared in the north -central and 
north-east regions where the per- 
centages ran 72 and 80 percent re- 
spectively. 

City-Urban tv households ran 
about 74 percent compared to 67 
percent for the nation as a whole. 
In rural areas, about 46 percent of 
tv households had one or more sets. 

Household-A higher proportion 
of tv sets were found in households 
with three, four or five persons 
compared to the national average. 
Four -person tv households ran 79 
percent. 

For the purposes of the survey 
a household included all persons 
occupying a dwelling unit such as a 
house or apartment. Military estab- 
lishments, rooming houses, hotels 
and institutions were not included. 

tv household was defined as one 
having one or more tv sets at the 
time of interview. Sets did not have 
to be in working order. 

Computer Teams Make More Jobs 
Data processing opens 
several new careers; 170,000 
openings seen in 10 years 

CARE and feeding of large stored - 
program electronic computers will 
become the life work of a rising 
new group of professional men and 
women. 

The crew at a typical computer 
installation includes 17 people. 
Some installations may -employ 30 
or more. This includes analysts 

who adopt computer methods to the 
firm's operations, programmers 
who convert business data to com- 
puter language, operators and 
maintenance engineers. 

According to IBM there will be 
about 10,000 stored -program ma- 
chines in use within the next 
decade. This means jobs for 170,- 
000 professionally trained people. 

Training-Although the uni- 
versities are offering an increasing 

(Continued on page 16) 
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AUTOMATIC CRUSTAL GROWING 
MACHINE NO. 2650 

Western Electric 

... WORKING FOR THESE FAMOUS NAMES 

'SYLVANIA 

DELCO RADIO 

COMPAGNIE CEz LAMPES 

CBS- 
HVTRON 

Nippon Eiechie Company Lid 

f- 
LUNALAMPAN 

/11111"1110 .L 
SWEDEN I 

RAYTHEON 

CORNING GLASS WORKS 

CROMPTON PARKINSON 

o 
í0N0 -COI ELECTRIC INC. 

Brown, Boveri 8 Company 
Limited 

For more -han a quarter -of -a -century Kahle Machines have been valued pro- 

duction Fertners of many of the World's Leading Electronic Manufacturers 

. perkrming thousands of intricate, highly exacting tasks, quickly and 

economioclly ... with the sureness that stems from perfection of design and 

mechaniocl excellence. 

First hand. intimate kncwledge of the production requirements and techniques 

in many industries makes Kahle "applications" engineers better able to 

evaluate your specific production problem. 

Before you build or buy manufacturing equipment, of any kind ... Call -on - 

Kahle for 3 prompt eng neering appraisal of your needs ... do it now! 

PRECISION MACHINES FOR THE ELECTRONIC INDUSTRY 

FLARING TUBULATING PRESSING EXHAUSTING 

SEALING WIRE -WORKING CRYSTAL -GROWING 

MICRO -MINIATURE WELDING AUTOMATIC AND SEMI -AUTOMATIC ASSEMBLY 

FREE REFERENCE FOLDER . _ . 

is yours fog the asking, 

contains ..aluable informa- 

tion on rrcny types of 
equipmert, write for your 

copy - blayI 

t, iP ENCJNFFRING COMPANY 
1310 SEVENTH STREET 

NORTH BERGEN, NEW JERSEY 

DESIGNERS AND BUILDERS OF AUTOMATIC AND SEMI -AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIooNS 
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number of courses in computer 
theory and techniques, most com- 
puter personnel are trained by com- 
puter manufacturers or on-the-job 
at computer installations. 

In the past four or five years, 
IBM has trained about 400 people. 
Their customers have trained about 
3,000 in the past two to three years 
to staff machines abuilding. IBM 
has schools at Endicott and Pough- 
keepsie, N. Y. and provides train- 
ing at 14 field locations. 

Sperry Rand offers courses in 
New York and Philadelphia for 
programmers and maintenance men 
and a course in fundamentals at 
several locations throughout the 
country. Grand total of courses 
completed in the past three years 
is 2,551. 

Background-Bulk of the pro- 
grammers and analysts are pro- 
fessional methods people or people 
with prior tabulating machine ex- 
perience. Nonetheless, many com- 
puter users find it useful to have 
one or two people with mathemati- 
cal or engineering training on their 
staff. 

An aptitude test developed by 
IBM, MIT and the Educational 
Testing Institute of Princeton has 
proved helpful in screening appli- 
cants for such positions. 

Installation-At Pan American 
World Airways' Long Island City 
offices three operators running an 
IBM 705 computer will replace 58 
employees presently working on 
punch -card machines. The displaced 
people will be absorbed elsewhere 
in the PAA organization. 

The operators will be backed up 
by five resident IBM maintenance 
engineers who will give the 705 a 
one to two-hour workout each 
morning to detect malfunction or 
imminent failure. The engineers 
all have had previous experience 
on electromechanical equipment 
and received 10 months training 
on electronic stored -program ma- 
chines. 

Twenty five top-drawer account- 
ing executives and supervisors 
from PAA have attended IBM pro- 
gramming schools. This cadre will 
write programs and integrate the 
computer into PAA's operations. 

Nonprofit Research Shows Growth 
Stepped -up research financed 

by government and industry 

boosts the activity 

SUBSTANTIAL part of the growing 
amount of research and develop- 
ment work sponsored by the elec- 
tronics industry and U. S. industry 
as a whole is handled by nonprofit 
research organizations. There are 
about 40 of the organizations in 
the U. S. employing over 33,000 
engineers and scientists. An esti- 
mated $37.5 million was spent with 
these foundations in 1951, about 15 
percent in electronics, and since 
then the amount has increased. 
This is indicated by reports from 
one organization in the field, Stan- 
ford Research Institute. 

Growth --From 1948 to 1955, 
Stanford Research Institute grew 
from a staff of 25 to nearly 1,200 
and its research volume expanded 
forty -fold. Last year 532 projects 
were undertaken, 400 for com- 
mercial organizations, the balance 
for government agencies. At least 

25 electronics firms were clients 
and over 15 additional firms in the 
field are associates of the Institute. 

At the end of 1955, contract re- 
search was being conducted at an 
annual rate of $11.5 million. 
Revenue for 1955 was $10.0 million 
compared to $7.5 million in 1954, 
boosting the organization's nine 
year total to about $35 million. 
During 1955, the staff of SRI grew 
from 914 to 1,163 and 51,000 sq 
ft of working space was added. 

Government-Over half of the 
total research volume of nonprofit 
organizations was financed by the 
U. S. government projects in 1951 
and although such research is still 
an important part of the field, com- 
mercial work has increased. 

At Stanford, for example, com- 
mercial work accounted for about 
$5.5 million and government pro- 
jects about $4.2 million in 1955 
while in 1951 the figures were $1.8 
million and $1.9 million respec- 
tively. Commercial work has sur- 
passed government projects at. the 
Institute since 1954. 

Tubeless Autopilot Flies Light Planes 
Under -$2,000 control unit 
invades 50,000 -plane business 
executive and private market 
A COMPLETE autopilot unit no 
larger or heavier than a portable 

Autopilot control box mounts on control 
pedestal of twin -engine Cessna. Pilot is 
demonstrating adjustment of trim con- 
trol at left of turn and pitch controls 

typewriter has been demonstrated 
in flight, on both single -engine and 
twin -engine light and medium - 
weight aircraft, by Federal Tele- 
phone & Radio Corp. 

Reversing usual design trends, 

Installing a gyro servo unit in fuselage 
after removing rear panel of baggage 
compartment. Cables run from sprocket 
chains to aileron and rudder controls 
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Type 
W2MT 
Wilk carrying handle - to be used in 
either vertical or horizontal position. 
Note manually-operaled overload re - 
sel button and line switch which 
breaks both sides 0$ the line. Type 
W2MT3 is identical eaeept line tort 
is 3 -wire grounding type. 

Type 
W2M 

lour standard knockouts 'or ti. 
Tot ei cable connector . Lor 
pletely enclosed. One =re* a' 
top makes terminals sea lam - 
for wiring after unit is rrltnl`, 

Type 
Nf2G3M 

-garg enclore« und. The 2 -gang model 
Ida licol except theater. Rots have eight conduit 
kneckoatt and are completely eedosed. Two 
mounting screws permit caver to be removed for 
all extern rl connections 

announcing 

Moie NEW 
type W2 SERIES 

The new W2 Variacs® are similar in general con- 
struction to the recently announced W5 line except that 
current and love ratings are 40% of the Type W5, and 
their dimensions and weights are materially kss. 

The basic W2 model has an increases rating of 20% 
above the Type V-2, which it supersedes. 

Higher Rating 

More Rugged Construction ... base assenbly 
is made of two identical stamped pieces of 
wrought -aluminum alloy which is much stroiger 
and more resistant to impact than die-cast types 

Industrial -Type Cased Models completely 
enclosed in; rectangular cases ... can be parel, 
behind panel, wall or table mounted ... lave 
standard V8" knockouts for 1/2" conduit or ®ale 
connectors in all models 

Portable Model with bjitt-in, manu3Ay- 
reset overload protector, carry ng handle, :on- 
venience outlet, line cord and line switch .. 
equipped with either 2 -wire ccrd and outlet or 

FEATURING 

INPUT OUTPUT 
Max. Amperes 

rew 3 -wire grounding 
I ne curd and 3 -termini 
Flug 

- Ca.:ive and Counter - 

talan:ed Radiator As- 
semb ies 

Duratrak Brush Con- 
tact S Mace (Pat. Pend 
i ... disc radia -or 3rotects brush track 

Foir Corner Mounting Holes for convenience 
and extra rigidity ... 3Iso 3 interior mounting 
toles to matt! oiler Types V-2 and 200-B 
not. n_ings 

- All Maurting Hardvare Supplied 

Te 
W2G2 

2 -gang Type WO ter panel, table or wall mo nº- 
ing. l -nit bashes - a G -R esclusive - nee 
remoral and replacement simple. All ganga 
units :umpired with dial reading o to 10. 

ARIA CS® 

...... 
115 

..... 
0.36 

....ra 
0.115 

..o.w 
2.4 

...a.. 
3.1 

.-r- 
. 

rrr.- 
WC l $13.50 

..o, 
Uncased 

-.-' --'--------- 
0-115 and 0-135 - 0.135 2.4 2.4 I 

115 0.3 0-115 , 2.0 2.6 W: Ad 18.60 lasen. wits conduit knockouts 0-115 and 0-135 - 0.135 i 2.0 2.0 

3ench mooel, enclosed, overload 
115 - 0-135' 2.0 2.0 WSMT 24.00 protec-or, rxmvenienae outlet, 

corrdeg handy, 2 -wire line cord 
0-135' 

1.15 - 0.1350 2.0 
1 

2.0 W2JT3 26.100 Same as V/2MT exzepl 3 -wire 
grounded cord term nais 

0-135' 

230 0.72 0-230 2.4 
l 

3.1 W1G2 32..0 Two -gang W2, seres circuits 0-10 - 0-270 2.4 , 2.4 

230 0.6 0-230 2.0 I 2.6 WSG2M 40.CO Two -gang W2 with case, series circuits' 0-10 - 0-270 2.0 : 2.0 

230 l 1.25 0-230 2.4 ' 3.1 W2G3 48.00 Three gong W2, 3 -phase wye circuit 0-10 

230 1.04 0-230 2.0 Ij 2.6 I W2G3M 56.00 Three -gang W2 with case, 3 -phase 0-10 

I I 
wye circuit 

'Note - MT models shipped with 0-135 volt output connections. 
On special order wit be supplied with D-115 volt output 
and reversible dial plate calibrated 0-115 and 0-135, 

fCannot be used with grounded load 

for a Better Buy 

Better Buy 

GENERAL RADIO Company 

, 
Type W2 
the basic unit, wit, a 20% in 
creaser rating ove- ici predeces- 
sor the Type V-2. Ve:e balanced 

radiator desig-t and reve-xible panel or 
behind -panel mounting 

Type W2 Variacs 
. essential dimensions 

WE SELL DIRECT 
Prices are net, FOB Cambridge 

or West Concord, Mass. 

90 West Street NEW YORK 6 

8055 136 St, Silver Spring, Md. WASHINGTON, D. C. 

1:50 York Road, Abington, Pa. PHILADELPSIA 

920 S. Michigan Ave. CHICAGO S 

1000 N. Seward St. LOS ANGELES 38 
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for airborne applications 
at HIGH TEMPERATURES 
specify rugged, reliable 

P NP 
fusion -alloy SILICON 

EANSISTORS 

0..120" 

II I 

ABSOLUTE MAXIMUM RATINGS 

Types: 

CK790 CK791 CK793 

Collector Voltage (diode) 

Emitter Voltage (diode) 

Emitter Current 

-100 Vdc 

-22 Vdc 

50 mAdc 

Collector Dissipation at I35°C 50 mw 

The Raytheon Fusion -Alloy Process means 
superior electrical performance and relia- 
bility. It also means that Raytheon PNP High 
Temperature Silicon Transistors are available 
now in quantities to meet your needs. 

Back of that statement is Raytheon's 
unequalled experience in the production of 
millions of fusion -alloy PNP Germanium 
Transistors and Raytheon's new multi -million 
dollar plant devoted exclusively to mass pro- 
duction of Semiconductors. 

All Raytheon Silicon 

Transistors are aged 
at 150°C for 100 
hours and are cycled 
between 116°C 
(steam at 10 lbs. 
gauge) and minus 
60°C. 

AVERAGE CHARACTERISTICS 

Type 

Reverse Current at -20V 

Beta 

Base 

Resistance 

ohms 

Collector 
Resistance 
kilohms 

Noise 

Factor 

db (max.) 

Collector 
Capacity 

µµf 

Alpha Freq. 

Cutoff 
KC 

Collector 
µA (max.) 

Emitter 
pA (max.) 

CK790 0.2 0.2 14 1200 500 30 30 400 

CK791 0.2 0.2 24 1400 500 30 30 600 

CK793 0.2 0.2 16 1300 500 15 30 500 

Above characteristics are average except where noted and are taken t I, = 1 mAd ; V., = -6 Vdc; Ambient temp. 25°C. 

more in use than all other makes combined 
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for PRECISELY BALANCED 
matched pairs 
and quads 
specify 

RAYTHEON 

Actual size Actual size 

Matched to as dose as ±0.25% at any specified 
forward current, 25°C - and all matched diodes 
are stabilized by heat soaking more than 100 
hours. 

BONDED DIODES 
RAYTHEON BONDED SILICON DIODES 

Type 
Peak Inv. 
Voltage 

25°C 

Forward 
Current 

at + 1.0 V (rain.) 
25°C 

Reverse 
Current 

at -10 V (max.) 
25°C 

Reverse Current 
at specified voltage (max.) 

25°C 

Rectified 
Current (max.) 

100°C 

Rectified 
Current (max.) 

150°C 

1N300 15 V 15 mA .001 i,A .001 0A at 10 V 40 mA 18 mA 

1N300A 15 30 .001 .001 10 50 25 

1N432 40 10 .005 .005 10 30 15 

1N432A 40 20 .005 .005 10 48 22 

1N301 70 5 .01 .05 50 25 12 

1N301A 70 18 .01 .05 50 45 20 

1N460 90 5 .01 .1 75 25 12 

1N460A 90 15 .01 .1 75 40 18 

5N303 125 3 .01 .1 100 20 10 

1N303A 125 12 .01 .1 100 35 16 

1N433 145 3 .01 .1 125 20 10 

1N433A 145 10 .01 .1 125 30 16 

1N434 180 2 .01 .1 150 18 10 

1N434A 180 7 .01 .1 150 25 15 

1N302 225 1 .01 .2 200 14 8 

1N302A 225 5 .01 .2 200 22 13 

CK863 300 1 .01 .3 275 12 6 

CK863A 300 3 .01 .3 275 20 8 

CAPACITANCE vs. REVERSE VOLTAGE 
FOR TYPICAL RAYTHEON SILICON DIODES 
20 

v 10 

5 

Z 3 
a 
3- 

2 

a. 

U 

0.5 
10 20 

MEAS1URE O '0" METE 
f 4.4 MC. 

OA 

IN4'3A 

IN302A 

50 75 100 150 200 500 

REVERSE VOLTAGE - VOLTS 

max. 

.145" 
max. 

.250" 
max. . 

1.5 min. 

RAYTHEON GOLD BONDED GERMANIUM DIODES 

Type 
Peak 

Inverse 
Volts 

Forward 
Volts 

at 100 mA 
(max.) 

Reverse 
Current 

at-10V(max.) 
µA 

Reverse Current 
at specified voltage 

( 
max.) 

Rectified 
Current (max.) 

mA 

1N305 60 0.8 2.0 20 r,A at -50 V 125 

1N306 15 0.8 2.0 - 150 

1N307 125 1.0 5.0 20 i,A at -100 V 50 

(All data obtained at 25"C) 

SEMICONDUCTOR 
DIVISION 

Home Office, Boston: 150 California St. 
Newton, Mass. DEcatur 2,7177 

For application information write or call the 
Home Office or, 

New York: 
589 Fifth Ave., Plaza 9-3900 

Chicago: 
9501 Grand Ave., Franklin Park, Tuxedo 9-5400 

Los Angeles: 
622 S. La Brea Ave., WEbster 8-2851 

SILICON ANO GERMANIUM DIODES 
AND TRANSISTORS 

SILICON POWER RECTIFIERS 
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IND'ISTRY REPORT-Continued 

the unit avoids tubes, transistors or 
magnetic amplifiers, instead uses 
standard relays between the sensing 
switches and the output servo- 
motors. A cam -actuated mechanical 
feedback system breaks the sensing 
contacts after each operation. 

Safety-Tubeless operation elim- 
inates warmup time, permitting full 
control immediately after switch - 
over. A clutch allows the pilot to 
over -ride the autopilot at any time. 
Electric power is drawn directly 
from the plane's 12 or 24 -volt bat- 
tery only when sensing switches call 
for correction; no other power sup- 
ply is needed. The gyro operates 
continuously, but this uses a vac- 
uum line from the engine. 

Fail-safe relay contact cross -con- 

nections maintain the status quo of 
the plane if a component fails, giv- 
ing the pilot time to take over with- 
out dangerous hard -over dives. 

Installed Cost - Single -engine 
planes with coordinated aileron and 
rudder can use a 2 -axis unit (17 lb), 
costing $1,995. A two -engine plane 
can use a 3 -axis unit (19 lb), priced 
at $2,325. Installation costs for 
both types range from $500 to $800 
additional. 

The gyro servo unit mounts be- 
hind the luggage compartment in 
the fuselage, directly over the 
control cables of the plane. The 
turn -bank indicator replaces the 
conventional unit of this type on 
the instrument panel. The control 
unit with its knobs and switches 

can be mounted anywhere within 
reach of the pilot. 

Market Potential-Very few of 
the 48,000 civil aircraft registered 
today have autopilots, chieflly be- 
cause of cost and weight. Combined 
production by Aerocommander, 
Beechcraft, Cessna and Piper-the 
big four in the field-is estimated 
at 5,000 planes for 1956. The cur- 
rent market potential is thus around 
50,000 units for a dollar volume of 
roughly $100 million, plus $10 mil- 
lion per year for future production. 
Much of this will go for the relays, 
servomotors, electric clutches and 
gyros used, since assembly involves 
little more than bolting the units to 
the open aluminum frame and mak- 
ing connections to a terminal strip. 

Electronics Expands In North Carolina 
Missile business leads 

parade as firms eye 

southern plant sites 

NEED for geographical diversifica- 
tion of critical defense manufactur- 
ing of such items as guided missiles 
has brought about a growing elec- 
tronics community in North Caro- 
lina. 

Availability of labor and hydro- 
electricity and remoteness from 
smog and possible transpolar 
ICBM's make the Tar -Heel state 
appealing as a site for making 
electronic equipment and parts. 

Growth-Since 1947, more than 
$70 million has been invested in 
plants. There are 42 plants in op- 
eration or abuilding that will em- 
ploy about 25,000 workers and en- 
compass more than 5 -million square 
feet of factory area. 

In 1939 there were only three 
electronics plants in North Carolina 
and these employed only 60 people. 

Companies-Western Electric 
began manufacturing operations in 
the state in 1946. Foremost prod- 
ucts are guidance systems for Nike 
and other guided missiles. 

King-sized electronic plant was 
built by Douglas Aircraft on the 
site of the former Charlotte Quar- 

termaster Depot. This plant is 
spawning ground for the Nike. 

Plants and Products-A listing 
of leading electronics manufac- 
turers in North Carolina shows 
seventeen companies operating or 
building a total of 28 plants with 
a total floor area of 5,678,200 

NERVE GAS 

square feet. The plants will employ 
25,550 workers. Products will in- 
clude: guided missiles, electronic 
equipment, communications equip- 
ment, electronic parts, capacitors, 
resistors, batteries, insulated cable, 
radio and tv cabinets, electron -tube 
parts, transformers, meters and 
synchros. 

detector and wide -spaced image orthicon light intensifier ore disclosed 

Army Adds New Techniques 
Declassified military equipment 

for special uses unveiled 

by manufacturer 

THREE new electronic devices for 
defense were disclosed at the dedi- 
cation of an RCA plant at Moores- 
town, N. J. 

Detector-A gas detector, to be 

used as a field alarm for military 
personnel, sucks in air and filters it. 
Chemically impregnated paper tape 
moves intermittently past one 
phototube, the air stream and an- 
other phototube. Nerve gas in the 
air discolors the tape, unbalances 
the phototube currents and triggers 
bells and lights. Units may be used 
to protect population and industry. 

(Continued on poggi 22) 
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BARRY ADDS 

NEW WEST COAST 

FACILITY 

Occupies Plant in Burbank 

With its purchase of all physical assets 
of the United States Sheet Metal Prod- 
ucts Company in Burbank, California, 
Barry Controls Incorporated estab- 
lishes a Western Division for improved 
service to the aircraft and missile in- 
dustry. Operations of the Western Di- 
vision will include an engineering 
design section, a shock and vibration 
test laboratory, a model shop, and 
production of special designs. 
The metal -working facilities of this 
plant will be used to produce proto- 
types of vibration -isolating mounting 
bases and for short -run production of 
special mounting bases. Stocks of 
standard isolators will also be main- 
tained here. Barry's present West 
Coast engineering office will become 
part of the engineering section of the 
Western Division. 
With the availability of on -the -spot 
engineering consultation and local 
model -shop facilities, design and de- 
velopment of complex mounting sys- 
tems for missiles and jet aircraft will 
be speeded and valuable lead-time 
gained for production of prototypes. 

CHIVERS TO HEAD 

WESTERN DIVISION 

A. S. Chivers, Sales Manager of Barry 
Controls Incorporated, has been ap- 
pointed General Manager of the new 
Barry Western Division. A graduate 
of Massachusetts Institute of Tech- 
nology, Chivers joined Barry in 1952 
as administrative assistant with the 
sales department. He was made Assist- 
ant Sales Manager in 1953 and Sales 
Manager in 1955. As General Man- 
ager of the Western Division, he will 
be responsible for the direction of all 
its activities. 

ALL-ANGL Mounts inte- 
gral with base of relay 
interlock assembly built by 
Diaphlex Division of Cook 
Electric Company for F 86 
and F 100. 

4 

The attitude gyro of North American Aviation's 
F-100 Super Sabre must give reliable indication 
through every flight attitude - or the pilot won't 

know which way is up. 
That's why ALL-ANGL Barry Mounts are chosen to 

protect the delicate sensing relays in the interlock assembly 
for this vital instrument. Close -tolerance operation in all 
attitudes demands the certain isolation of vibration - 
assured by ALL-ANGL Barry Mounts. 

Two added advantages result: 
1. Size of the unit is cut 40% by 2. Short leads replace long ca - 
integrating ALL-ANGL mounts, bles because the Barry Mounts 
upside down, in the base plate. float the assembly within its case. 

F-100 Super Sabre 
photo courtesy of North 

American Aviation, Inc. 

When your problem is protection through all flight attitudes, your 
answer is ALL-ANGL Barry Mounts. Write for data sheets giving 
detailed information. For recommendations on specific problems, call 
your nearest Barry Sales Representative. 

Barry's Western Division, in Burbank, California, will offer engineering 
facilities, prototype service, and short -run production of "specials". 

BARRY CONTROLS 
INCORPORATED 

MOUNT 

SALES REPRESENTATIVES 
IN ALL PRINCIPAL CITIES 

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 
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INDUSTRY REPORT-Continued 

Orthicon-Detection of light at 
levels of between 10'a and 10-* foot- 
candles, corresponding to a cloudy 
moonlit night, is accomplished with 
a new image orthicon by increasing 
certain element spacing. The unit 
plugs into a tv camera and may be 
used for night sentry duty by the 
military. 

Microphone-A noise -canceling 
microphone and headset provide 
communication at in -plane noise 
levels around 120 db with a 25 -per- 
cent increase in word intelligibility 
over previously available equipment. 
Noise discrimination is obtained by 
exposing both sides of the micro- 
phone diaphragm to sound thereby 
canceling its output. Sound close to 
the microphone, as from the lips, 
puts more pressure on one side than 
the other, producing output. Units 
may also be applied to industries 
with high noise levels. 

College Radio 
Comes Of Age 
Ivy League campus network 
time sales show big 
increase in year 

STUDENTS at Brown University in 
Providence, R. I., founded in 1935 
what is now known as college radio. 
Since then, many another campus 
has been wired for carrier -current 
transmission of radio programs 
that can be picked up on ordinary 
receivers. 

Network Affiliation-In 1948, a 
number of the northeast college 
radio stations banded together to 
form The Ivy Network Corporation. 
Through this organization, Ivy 
League stations are able to supple- 
ment local advertising revenues 
with national sponsorship. 

The college groups involved in- 
clude: Brown, WBRU; Cornell, 
WVBR; Dartmouth, WDBS; Har- 
vard, WHRB; Pennsylvania, 
WXPN; Princeton, WPRU and 
Yale, WYBC. By comparison with 
commercial revenues, Ivy Network's 
sales of $40,000 during the last year 
are merely peanuts. The important 
aspect is that they represent a 56 - 
percent increase over 1954 sales. 

Radio Astronomy Makes Strides 

Lag in our celestial search 

development gets push 

as radio telescopes increase 

MISSILE guidance, which has fos- 
tered scientific research from 
development of tiny infrared detec- 
tors to measuring the exact circum- 
ference of the earth, may be adding 
impetus to development of radio 
astronomy. Several recent papers 
have suggested a celestial guidance 
system based upon radio signals 
from interstellar space. 

Early this year, President Eisen- 
hower called for additional funds to 
build a major radio astronomy 
center. He proposed that the appro- 
priation of the National Science 
Foundation be increased from $16 
million in fiscal 1956 to $41 million 
in fiscal 1957. This would provide 
$7 million for construction of facili- 
ties for basic scientific research in- 
cluding the center. 

Lag-Although the foundations 
for radio astronomy were laid in 
the U. S. by the late Dr. Karl G. 
Jansky of Bell ;Laboratories who 
discovered radio waves from outer 
space in 1931, the U. S. has not led 
in this field. 

England has become a world 
center of the science and has a 
number of installations in opera- 
tion. The largest is at Jodrell Bank 
Experimental Station of the Uni- 
versity of Manchester where a large 
parabolic radio telescope is under 
construction. It has a 600 -ton bowl, 
250 feet in diameter and 62.5 feet 
deep at the focus. 

The Jodrell center also has several 
radio telescopes 20 feet to 35 feet 
in diameter and a 225 -foot fixed 
type in operation. At other centers 
in England there are several 24 -foot 
radio telescopes in operation and a 
large interferometer array. 

U. S. --A large parabolic radio 
telescope now in operation in the 
U.S. is Harvard Observatory's 60 - 
foot parabola that was dedicated in 
April. The big dish supplements the 
University's 24 -foot unit. The 50 - 
foot unit at the Naval Research 

Harvard University's new 
60 -foot radio telescope 

Lab in Washington, D. C. is another 
large U.S. instrument. 

Within another year the Harvard 
unit may be exceeded in size by two 
90 -foot parabolas at the California 
Institute of Technology. The school 
recently began operation of a new 
32 -foot parabolic reflector. Its radio 
astronomy program has support in 
excess of $400,000 from the Office of 
Naval Research. Another 32 foot 
unit is also planned for next year. 

Eventually, these telescopes will 
be exceeded by a parabolic type 
with a diameter of 140 feet. It is 
reported that a U. S. radio telescope 
with a diameter of 500 to 600 feet i. 
contemplated. 

Other parabolic units in opera- 
tion in the U. S. include a 24 footer 
at the Carnegie Institution, a 24 - 
foot at Cornell University and a 
24 -foot unit at the Bureau of Stand- 
ards in Boulder, Col. Ohio State 
University has announced that con- 
struction will begin late this spring 
on a reflecting type radio telescope 
with an eventual size of 700 feet in 
length by 75 feet high. Also, the 
University of Michigan is planning 
a 28 -foot radio telescope and other 
telescopes of comparable size are 
planned in New Mexico and Alaska. 
Stanford Research Laboratory also 
has a sizable radio astronomy pro- 
gram underway. 

Other Countries-In the Nether- 
lands, there are two 24 -foot para - 

(Continued on page 24; 
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A. W. COOLIDGE of General Electric, design engineer on thyratron tubes, checks a 
bank of the new thyratrons shown operating on extended life test. 

Warranty hours increased 166% on new 

G -E thyratrons that replace Type 5545! 

CONCLUSIVE life -test results 
back up General Electric's 

8000 -hour warranty of the new 
GL -6808 and GL -6809 motor - 
control thyratrons. Predecessor 
Type 5545 carried only a 3000 - 
hour warranty. 

Radically improved tube features 
account for the increased depend- 
ability and long life that have been 
proved in tests of the new thyra- 
trons. Check the illustration of the 
GL -6808 at right for three of these 
advancements in design! 

As important as the new tube 
features, are General Electric im- 

provements in metal -glass bonding 
and other manufacturing processes 
that bring a lower tube price. For ... 
in addition to a warranty nearly 
tripled in hours, increased rugged- 
ness, far greater reliability . . . 

General Electric's new long -life 
thyratrons come to you at a price 
which is substantially less than that 
of Type 5545! 

Ask for full particulars! If you 
wish, a G -E tube engineer will be 
glad to consult with you on specific 
motor -control applications. Tube 
Department, General Electric Com- 

pany, Schenectady 5, N. Y. 

Progress /s Our Most Important Product 

GENERAL ELECTRIC 

NEW 
GL -6808 

1. 

2. 

3., 

1, Anode terminal is brazed solidly a) het 
lead, won't come off. 

2 Outside air cools anode and grid by direct 
thermal contact; prevents tube overheating, 
keeps down gri emission. 

3 New, strong cement anchors cathode base 
firmly in place. 

GL -6808, shown above, is bracket - 
mounted, with flying -lead base ter- 
minals. GL -6809, below, has spade -lug 
terminals. A third new type-GL-6807 
-has pin terminals. Tube design and 
construction of all three types are 
identical; ratings same as Type 5545. 

NEW 
GL -6809 
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....... 

bolas and a new 80 -foot parabola 
in operation. In Australia, the 
Radio Physics Lab at Sydney has 
several units in the 20 to 36 -foot 
range and is starting design of a 
200 to 250 -foot parabola. 

France has two radio telescopes 
of 20 and 35 feet in diameter in 
operation. In Germany an 80 -foot 
parabola is planned or under con- 
struction. It is believed that several 
up to 20 feet in diameter are oper- 
ating in the U. S. S. R. 

There are radio telescopes in a 
few other countries. Some are con- 

verted from abandoned German 
radar antennas of World War II. 

I> Cost -A 30 -foot parabola, all 
mounted, costs about $40,000, a 
60 to 80 footer from $150,000 to 
$200,000 and a high -precision 150 
footer from $2.5 million to $3 mil- 
lion. Some companies in the elec- 
tronics field have garnered a sub- 
stantial share of this business. 
D. S. Kennedy & Co. in Massa- 
chusetts is a supplier of radio tele- 
scope antennas and is building 
several for operation in the U. S. 

OPERATOR pushes button to instruct magnetic tope unit, right, whe e to discharge 
boxas... 

Tape Controls Materials Handling 
Air Force adopts tape 

controlled conveyor system 

to speed warehousing 

SEVEN Air Force supply depots 
have adopted a magnetic -tape -con- 
trolled conveyor system that auto- 
matically discharges packages in 
any desired sequence at from two 
to 20 stations. The system has re- 
sulted in savings of more than 
$100,000 a year per unit. 

Called ASSET, Automatic Se- 
lected Station Electronic Timer, 
the units have been developed and 
installed by A. J. Bayer Co. of Los 
Angeles, conveyor manufacturers. 

Some 35 units are in operation. 
They have reduced time necessary 
to handle a typical warehouse job 
from 40 hours to four or five hours. 

Sequence-When the operator 
decides the area of the warehouse 

to which a package should go, he 
pushes a selector button for the 
branch conveyor leading into that 
area. This energizes the recording 
head in that conveyor's tape chan- 
nel. 

As the package passes a photo- 
cell at the timing line, an impulse 
is automatically recorded in the 
selected channel. As the package 
progresses down the main conveyor, 
the impulse on the tape moves to- 
ward the playback head. When the 
package reaches its discharge point 
the tape signal trips a relay op- 
erating a pneumatic pusher which 
sweeps the package off the main 
conveyor onto the discharge con- 
veyor. 

How It Works-The system con- 
sists of a magnetic -tape scale model 
of the actual conveyor layout. An 
endless loop of magnetic tape rep- 
resents the conveyor belt. The con- 

veyor and tape are in synchroniza- 
tion, but the tape is geared down 
6 -to -1 so that the conveyor speed of 
48 feet per minute is represented 
by a tape speed of only eight feet 
per minute. 

Longest conveyor systems are 
500 and 750 -foot systems at Hill 
AFSD, Ogden, Utah. 

To enable the system to handle 
more than one discharge conveyor, 
five recording heads-one head for 
each discharge conveyor-are lined 
up across 35 -mm tape. Each head 
has its own channel on the tape. 

Original Documents 
Feed Computers 

Data readers and encoders 

may supersede card punches 

as computer input devices 

ONE bottleneck in application of 
computers to business is feeding 
data to the machines. It still re- 
quires a battery of typists to pre- 
pare punched cards which are then 
fed to card -to-tape converters as 
a first step in electronic data proc- 
essing. 

Dot Patterns-The Stanomatic, 
used for more than a year at the 
First National Bank of Chicago 
where it helps reconcile 20,000 to 
30,000 travelers checks daily, pro- 
vides an approach to the problem. 
Standard Register of Dayton, Ohio 
is readying an updated Stanomatic 
for the First National. 

The unit senses check number, 
amount and agent bank. Data is 
recorded on the check as code dots 
at the time the check is imprinted 
with the name of the agent bank. 
The presence or absence of code 
dots in a predetermined pattern 
stands for numbers 0 to 9. To de- 
termine whether dots are present 
or not the machine uses a bank of 
sensing heads each of which uses a 
balanced -bridge circuit. 

The new machine will use over 
1,000 electron tubes and will handle 
15,000 decimal digits a minute. Be- 
sides reconciling travelers checks, 
the device can be used to keep track 
of airline tickets or department - 

(Continued on page 26) 
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the IA UJJi1 SP6OOJX 
COMMUNICATIONS RECEIVER 

When requirements for performance, dependability and accuracy 

are most critical, you need the very best - 
the Hammarlund SP -600.1X Communications Receiver. 

The SP -600.1X is designed for professional reception of AM radio 

telephone, CW telegraph, AM-MCW telegraph signals, and for diversity 
applications in the range of 0.54 MCS to 54 MCS. It may be used with 
either earphones or Loudspeaker. Output is approximately 2.0 watts. The 

SP -600-1X has negligible radiation making it ideal for multi -receiver 
installations and complying with requirements for shipboard installations. 

There are so many fine, and outstanding features about the SP -600-1X only 
The complete technical specifications can tell its unusual story of 
outstanding performance. Everything that can be done to provide the 
very best in communications receivers has been done in the SP -600.1X. 

For complete technical information, 
write for Bulletin E656. 

Established 1910 

PERFORMANCE! 
Sensitivity -2.3 uy or better at 
all frequencies within range of 
receiver 

Signal -to -Noise Ratio -10 db at 
20 milliwatts output with RF 

gain at maximum 

Image Rejection Ratios-better 
than 74 db throughout fre- 
quency range 

IF Rajection Ratio-at 600 KCS: 

2700 to i 
MID Action-maintains output 
constant within 12 db when in- 
put is increased from 2 to 
200,000 uy 

H AM MAR LU N D MANUFACTURING COMPANY, INC., 460 West 34th Street, New York 1, N. Y. 
INTERNATIONAL DIVISION: 13 East 40th Street, New York 16, [i. Y. 
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INDUSTRY REPORT-Continued 

store purchases and transactions. 

Magnetics-Also in the banking 
business is ERMA, built by Stan- 
ford Research Institute for Cali- 
fornia's Bank of America. ERMA 
reads as numbers bars printed in 
magnetic ink across the backs of 
checks. The device has 8,200 elec- 
tron tubes and keeps track of 55,- 
000 commercial checking accounts. 

ERMA will be made General 
Electric's new industrial computer 
section. New models will incor- 
porate transistors. 

The Postronic bookkeeping ma- 
chine developed by National Cash 
Register also operates from mag- 
netic -ink patterns on the backs of 
business forms. NCR has plans for 
regular production this year. 

Other Systems-Burroughs has 
field tested a photoelectric device 
that reads printed characters di- 
rectly. Similar machines have been 
built up by Intelligent Machines 
and by Laboratory For Electronics. 
Burroughs is also working on a ma- 
chine that senses a coded phos- 
phorescent -dot pattern on the origi- 
nal documents. IBM is working on 
direct character reading of symbols 
printed with magnetic ink. 

Computer News-Guided mis- 
siles gave emphasis to much com- 
puter activity this month. Logistics 
Research of Redondo Beach, Calif. 
delivered an ALWAC medium-sized 
computer to North American. Pro- 
duction for the year will be 24 
machines. 

Berkeley division of Beckman In- 
struments has a $700,000 contract 
to deliver 14 special digital com- 
puters to various Convair locations 
for handling guided missile test 
data. 

Burroughs has announced that it 
is making ground computers for the 
guided -missile program. 

An all -transistor digital differen- 
tial analyzer is under development 
at Stevens Institute of Technology 
in Hoboken. The unit will be used 
at the school's towing tank to study 
design of ships, aircraft and guided 
missiles. 

The unit will supplement, and be 
about 250 times as fast as, the ETT- 
100, an electron -tube computer built 
at the school. 

FUTURE MEETINGS 

JUNE 4-6: Second Annual Ra- 
dome Symposium, Ohio Union, 
Ohio State University, Colum- 
bus, Ohio. 

JUNE 5-6: Radio Technical Com- 
mission for Aeronautics, 
Spring meeting of Assembly, 
with Boston sections of IRE 
and IAS, Statler, Boston. 

JUNE 6-8: Tenth Annual Con- 
vention, American Society for 
Quality Control, Montreal. 

JUNE 11-15: Seventh National 
Plastics Exposition, Coliseum, 
New York, N. Y. 

JUNE 17-23: Second Internation- 
al Congress On Acoustics, 
Harvard, MIT, ASA, Cam- 
bridge, Mass. 

AUG. 20-21: National Telemeter- 
ing Conference, IRE, AISE, 
IAS, ISA, Biltmore Hotel, Los 
Angeles, Calif. 

AUG. 21-24: 1956 Western Elec- 
tronic Show and Convention, 
Pan -Pacific Auditorium, Los 
Angeles, Calif. 

AUG. 22 -SEPT. 1: The 23rd An- 
nual British National Radio 
Show, Earls Court, London. 

AUG. 24-26: Seventeenth Annual 
Summer Seminar, IRE, Em- 
porium, Pa. 

SEPT. 10-12: Information Theory 
Symposium, IRE, MIT, Cam- 
bridge, Mass. 

SEPT. 11-12: Second RETMA 
Conference on Reliable Elec- 
trical Connections, University 
of Pennsylvania, Philadelphia. 

SEPT. 14-15: Sixth Symposium, 
Mellon Institute, Pittsburgh. 

SEPT. 17-21: Eleventh Annual 
International Instrument - 
Automation Conference and 
Exhibit, ISA, New York 
Coliseum, New York, N. Y. 

SEPT. 24-25: Industrial Elec- 
tronics Conference, IRE, 
AIES, Hotel Manger, Cleve- 
land, Ohio. 

SEPT. 26-30: New York High Fi- 
delity Show, New York Trade 
Show Building, New ork. 

OCT. 1-3: IRE Canadian Con- 
vention, Automotive Bldg. Ex- 
hibition Park, Toronto. 

OCT. 1-3: Twelfth Annual Na- 
tional Electronics Conference, 
Hotel Sherman, Chicago. 

OCT. 8-9: Second National Sym- 
posium on Aeronautical Com- 
munications, IRE_, Hotel 
Utica, Utica, N. Y. 

OCT. 9-10: Third Annual Com- 
puter Applications Symposi- 
um, Armour Research Foun- 
dation, Chicago, Ill. 

OCT. 10-12: Symposium On Ap- 
'plications of Optical Princi- 
ples to Microwaves, IRE, 
George Washington Univer- 
sity, Washington, D. C. 

OCT. 15-17: Radio Fall Meet- 
ing, IRE, RETMA, Hotel Syr- 
acuse, Syracuse, N. Y. 

Ocr. 16-18: Conference On Mag- 
netism & Magnetic Materials, 
IRE, AIEE, APS, AIMME, 
Hotel Statler, Boston, Mass. 

Industry Shorts 
RETMA in response to requests 
from electronics manufacturers, 
officially defines automation as "the 
technique of improving human pro- 
ductivity in the processing of ma- 
terials, energy and information by 
utilizing, in various degrees, ele- 
ments of self-control and of auto- 
matically executed product pro- 
gramming". 

Thompson Products officially re- 
vealed that its affiliate, Ramo -Wool- 
dridge, is technical director for the 
Air Force intercontinental and in- 
termediate range ballistic missile 
program. 

Data Inserter, developed by 
Skiatron, permits an operator to 
superimpose data upon an incoming 
radar image for transmission 
simultaneously over a telephone 
line. 

Puerto Rico's Economic Devel- 
opment Administration in New 
York now offers U. S. electronics 
companies a manufacturing cost 
analysis comparing Puerto Rico 
with any other site named, with- 
out cost or obligation. 

Nearly a third of the 14.9 mil- 
lion radios sold in 1955 were re- 
placements for older, worn out sets, 
according to CBS -Columbia. 
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Now... 
A 50 Megacycle 

Vacuum Tube Voltmeter 

and Video Amplifier 

with the new 

W 
MicroIter 

SPECIFICATIONS 
Frequency Range: 
100 cycles to 50 megacycles. 

Direct Reading In Voltage Or Decibels 
Accuracy: 
± 5% of full scale reading. 
Freq. Response: 
± 1db. 

Voltage Range: 
1 millivolt to 1 volt full scale in 7 ranges. 
Sensitivity: 
Will measure down to 250 microvolts. 
Input Impedance: 
Capacitance 5 micromicrofarads, resistance 

loading dependent upon frequency (1 

megacycle to 30,000 ohms at 50 meg 
No Tuning 

May also be used as a wide band video 
imum output approximately 0.5 volts at 
of over 45 db. 

Price: 
Model 50: $495. FOB Plant. 

megohm at 1 

acycles). 

amplifier, max - 
75 ohms. Gain 

WRITE FOR NEW KAY CATALOG 

410 

WIDE BAND ... HIGH FREQUENCY ... LOW LEVEL 

VACUUM TUBE VOLTMETER PERMITS 250 MICRO- 

VOLT MEASUREMENTS AT 50 MEGACYCLES! 

Through the use of a unique new design, the new Kay 

Microlter permits measurement of extremely low voltages 
at frequencies higher than all existing vacuum tube volt- 
meters - yet reduces all steady state changes and line 
voltage variations. 

Simple To Operate - No Tuning Required 

The Microlter permits complete ease of operation by most 

personnel. No tuning is required and the meter is direct 
reading. A single 7 -position switch provides full scale steps 

of 11, .3, .1, .03, .01, .003, and .001 v., with the lowest 
reading at 250 microvolts! 

A high impedance probe employing a subminiature tube as 

a cathode follower is used to drive the wide -band amplifier. 
The resi:.tive component of the impedance for low fre- 
quencies is approximately 1 megohm, decreasing progres- 
sively with frequency to 30,000 ohms at 50 megacycles. 
Probe may be soldered to unit under test. 

KAY ELECTRIC COMPANY 14 MAPLE AVENUE 

Dept. E-6 

PINE BROOK, N. J. 

CAldwel 16-4000 

ELECTRONICS - June, 1956 Want more information? Use post card n last page. 27 

www.americanradiohistory.com



IF YOUR COMPANY NAME APPEARS HERE... 
There is a FREE 5 -amp High Efficiency Germanium Rectifier 

Reserved for your Chief Engineer- Write for it! 

A.C.F. Electronics, Inc. 
A.R.F. Products, Inc. 
Acme Electric Corporation 
Adler Communications Laboratories 
Air Associates, Inc. 
Aircraft -Marine Products, Inc. 
Airpax Products Company 
Alcor Electronics Corporation 
Alden Electronic & Impulse Recording 

Equipment Company 
Allied Engineering Division, Allied 

International Inc. 
Amerac, Inc. 
American Television & Radio Company 
Anton Electronic Laboratories, Inc. 

Approved Electronic Instrument Corp. 

Arga Div., Beckman Instruments, Inc. 

Atomic Instrument Company 

Authorized Manufacturing Co., Inc. 
Avion Instrument Corporation 
Barker & Williamson 
Bart -Messing Corporation 
Bomac Laboratories, Inc. 
Bradley Laboratories, Inc. 
Bristol Company, The 

Browning Laboratories, Inc. 
Brownthorn Electronics, Inc. 
Bruno -New York Industries Corporation 
Buck Engineering Company, Inc. 

Burroughs Corporation, Electronic 
Instruments Division 

Caledonia Electronics & 
Transformer Company 

Carter Motor Company 
Chatham Electronics Div. of Gera Corp. 

Clark Crystal Company 
Communication Measurements Lab., Inc. 

Computing Devices of Canada, Ltd. 
Condenser Products Company 
Cornell-Dubilier Electric Corporation 
Cubic Corporation 
Daystrom Pacific Corporation 
DeMornay-Bondardi, Inc. 

Dormitzer Electric & Mfg. Co., Inc. 
Douglas Radio Laboratories 
Dressen -Barnes Corporation 
Dumont Laboratories, Inc. 
Eastern Precision Resistor Corporation 
Electrical & Physical Instrument Corp. 
Electro Engineering Products 
Electronic Research Associates, Inc. 
Elm Laboratories 
El-Tronics, Inc. 
Empire Devices Products Corporation 
Endevco Corporation 
Entron, Inc. 
Essex Electronics 
Fansteel Metallurgical Corporation 
Farnsworth Electronics Div. of IT&T 
Federal Mfg. & Engineering Corp. 
Federal Telephone & Radio Company, 

A Division of IT&T 
Fluke Manufacturing Company, Inc. 
Ford Instrument Company, Division Of 

The Sperry Corporation 
Franklin Electronics, Inc. 
Freed Transformer Company, Inc. 
Furst Electronics 
Gates Radio Company 
General Magnetics, Inc. 
General Precision Laboratories, Inc. 
General Radio Company 
Gramer-Halldorson Transformer Corp. 
Gray Research & Development Co., Inc. 
Gyro Electronics Company 
Harrison Laboratories, Inc. 
Harvey -Wells Electronics, Inc. 
Heath Co., A Sub. of Daystrom, Inc. 
Hermetic Seal Transformer Company 
Hewlett-Packard Company 
Industrial Test Equipment Company 
Instrument Development Labs., Inc. 
Interelectronics Corporation 
James Vibrapower Company 

Jersey City Technical Laboratory 
K -V Transformer Corporation 

Kahn & Company, Inc. 
Kay Electric Company 
Kay Laboratories 
Kearfott Company, Inc. 
Keithley Instruments 
Kepco Laboratories 
Keystone Products Company 
Krohn -Hite Instrument Company 
L. M. Electronics, Inc. 
Langevin Manufacturing Corporation 
Lenkurt Electric Company, Inc. 
Levinthal Electronic Products, Inc. 
Link Aviation, Inc. 
Lynmar Engineers, Inc. 
Magnetic Research Corporation 
Magnetics Research Company 
Mallory & Company, Inc. 
McColpin-Christie Corporation 
Measurement Engineering, Ltd. 
Mercury Electronic Company 
Mid -Century Instrumatic Corporation 
Millen Manufacturing Company 
Millivac Instrument Corporation 
Model Rectifier Corporation 
Moloney Electric Company 
Multi -Products Company 
National Union Electric Corporation 
New Jersey Electronics Corporation 
New Rochelle Tool Corporation 
New York Transformer Company, Inc. 
North American Philips Company, Inc. 
Northeast Electronics Corporation 
Northeast Scientific Corporation 
Northeastern Engineering, Inc. 
Nucleonic Company of America 
Omega Laboratories, Inc. 
Opad Electric Company 
Ortho Filter Corporation 
Otis Elevator Co., Electronic Division 
Perkin Engineering Corporation 
Permoflux Corporation 
Peschel Electronics, Inc. 

Phebco, Inc. 
Pitometer Log Corporation 
Plastic Capacitors, Inc. 
Polarad Electronics Corporation 
Polytechnic Research and Development 

Company, Inc. 

Power Equipment Company 
Power Transformer Company, Inc. 
Precise Development Corporation 
Precise Measurements Company 
Process & Instruments 
Production Research Corporation 
Pulse Techniques, Inc. 
Radiation, Inc. 
Radio Corporation of America, 

Engineering Products Division 
Raytheon Manufacturing Company, 

Equipment Marketing Division 
Rowe Industries 
Servo Corporation of America 
Servomechanisms, Inc. 
Sola Electric Company 
Solartron Electronic Group Ltd. 
Sorensen & Company 
Southwestern Industrial Electronics Co. 

Spencer -Kennedy Laboratories, Inc. 
Sperry Gyroscope Company, 

Division of the Sperry Corporation 
Standard Electronics Corporation 
Suffolk Products Corporation 
Technical Apparatus Builders 
Technical Measurement Corporation 
Technical Operations, Inc. 
Telechrome Inc. 
Teletronics Laboratory, Inc. 
Topp Industries, Inc. 
Varian Associates 
Varo Manufacturing Company, Inc. 
Vibration Research Laboratories, Inc. 
Victoreen Instrument Company 
Westinghouse Electric Corporation 
White -Rodgers, Electric Company 
Wickes Engineering & Construction Co. 

General Electric has reserved a new high -efficiency germanium 
rectifier for the chief engineers of the 161 companies listed here. 
Each firm makes a product which may benefit greatly from new 
G -E germanium or silicon rectifiers. 

Test It Yourself. To prove the superiority of new G -E rectifiers, 
test the sample unit in your design lab. See the results for your- 
self. Please send the name of your chief engineer, and mention the 
product for which your sample rectifier is desired when writing. 

A Full Line Of Semiconductors. G.E. offers a wide line of semi- 
conductors for industrial and military circuits. See your G -E Semi- 
conductor Specialist for full technical details. Or, write today: 
General Electric Company, Semiconductor Products, Section X 466, 
Electronics Park, Syracuse, New York. 

Progress /s Our Most /mporfant Proa'vc/ 

GENERAL ELECTRIC 

4JA3011 Germanium Rectifier 
Medium power, 5 -amp rating 
of 200 volts at 55°C. Ex- 
tremely low power dissipa- 
tion and forward voltage drop 
for excellent efficiency and 
regulation. Low leakage cur- 
rent meets exacting magnetic 
amplifier specifications. 
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There's a 
d 
. 
for 

your every 
need! 

In addition to the 28 volt models 
eatured at the right, the following 
units are also avail5ble: 

OTHER 28 VOLT MODELS 

i 
/ 

\, 

Model Volts Amps Res. 
AC 
(80 cps) 

tipple 
rmsins '. 

21-5VFM 0.32 V 5 

20% 
(24-32 V 

'anse) 
115 V 

1 phase 
2% .' 

21-10111 2432 V 10 ±va% 
100-125 V 

1 phase 1% 

211-1SWM 0-32 V 15 

20% 
(34.32 V 

range) 
115 V 

1 phase 
5% , 

2830W1 24.32 V 50 ± Va% 
230V* 
3 phase 

MR2432- 
200 24-32 V 200 

230 V 
± 1M% 3 phase 1 

MR2432- 
300 24-32 V 300 

230 V' 
± Vs% 3 phase 1% 

MR2432- 

500 24-32 V 500 
230 V' 

± V2% 3 phase 1% 

10%. Also available in 460 V ±10% AC input. Will tNi 

supplied with 230 V Input unless otherwise specified. 

6, 12, 115 VOLT (NOMINAL) MODELS 

Model Volts Amps Res.AC leeput 
(60 cps) 

Rippler 
rms 

6 95-130 V 

6.51/1 ±10% 5 ±1% 1phase 1% ': 

6 95-130 V 

e-1S71II ±10% 15 ±1% 1 phase 1% 

95-130 V 6 

ó.40ü1 ±10% 40 ±1% 1 phase 1% . 

t 12 95-130 V 

> 1241W8 ±10% 15 +1% l phase 1% 

115 95-130 V 

` 115 !Vfl +10% 5 r½% 1 phase 1% 

95-130 V 

MR151255 15-125 5 ±1%t 1 phase 1%t 
230/460 V 

6125ß3 115-125 25 14/2-4% 3 phase 5% 

**Germanium Rectifier Unit 1lncreaset to 2% @ 15 V. 

PERKIN SALES OFFICES: 

New York area 
N.J.- MAkt 3-1454 

Fhiladelphia 
BR 5-2600 

Chicago 
Di 8-6885 

St. Louis 
PA 5-7701 

Kansas City, Mo. 
VA 1-5330 

Callas 
FO 8-8306 

Cenver 
MA 3-0343 

San Francisco area 
(Palo Alto) 
DAvnpt 5-6136 

Los Angeles 
RY 1-8810 

Fittsburgh 
WA 1-2959 

Minneapolis 
MI 4-7884 

Sea-tle 
NO 4895 

Albuquerque 
5-9632 

Atlanta 
EL 3020 

Miami 
NO 5-1563 

Charlotte 
® 2-7356 

Winston-Salem 
4-0750 

Boston 
Mt 8-0756 

Carada 
Agincourt, 
Cntario 
493-R-2 

I 

PERKIN...THE LEADER 

DO POWER SUPPLIES 
o Moving Parts No Vibrating Contacts 

l:odel MR532-15A 

Model MG3V 

Malei 
MR1040-30A 

lutes= 

Made) 
28-30 WXM 

Model 
MR2432-1007íA 

2-36 VOLTS @ 15 AMPS SPECIFICATIONS 

Regulation: 5-32 Volt Range: ±1/2% 
2-5 Volt and 32-36 Volt Range: ±2% 

AC Input: 105-125 Volts, (for 2-32 V.DC), 110-125 
V, (for 32-36 V.DC), 1 phase, 60 cps 
(8 amps) 

Ripple: 1% rms max. (@ 36 volts and full load. 
Increases to 2% @ 2 volts and full load). 

Remote Sensing Vernier Control 

0-32 VOLTS @ 25 AMPS SPECIFICATIONS 

Regulation: ±1% @ 28 Volts (Regulation Increases 
to 2% over range of 24-32 volts; does 
not exceed 2 volts over 4-24 volt range. 
Not stabilized for AC line changes.) 

AC Input: 115 Volts, 1 phase, 60 cps (12 amps). 

Ripple: 1% rms (@ 32 volts and full load -2% 
rms max. @ any voltage above 4 volts). 

5-40 VOLTS @ 30 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

±1% (over entire 5-40 volt range) 

100-130 Volts, 1 phase, 60 cps 

1% rms 

24-32 VOLTS @ 30 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

±1/2% 
100-125 Volts, 1 phase, 60 cps (20 amps). 
(Unit rated for DC output of 28 volts 
+10% for 95-130 volt input.) 

1% rms 

24-32 VOLTS W 100 AMPS SPECIFICATIONS 

Regulation: 

AC Input: 

Ripple: 

± 1/2% 

208, 230 or 460 Volts, ±10%, 3 phase, 
60 cps (14, 12 and 6 amps respectively). 
230 volt input will be supplied unless 
otherwise specified. 

1% rms 

Wire factory collect for prices ...Write for catalog 

PEFAV 
LEADER IN TUBELESS MAGNETIC AMPLIFIER REGULATION 

PE1KIN ENGINEERING CORPORATION 
945 *NOME ST, CI'tÈ 

nl Citiex 

A -. NC: OREGON 8.7215 
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or maait áctarers of electronics 

including many notable OAK "tirs s" 
that have set the standard 

in switch making through the years. 
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experience works for you at OAK 
whatever your application-simple, complex, 

commercial or military-you can always be 

certain that wider experience is working for 

you in the development and production of 

switches to meet your special requirements 

when you bring your switching problems to OAK. 

there is an OAK switch for every low capacity application ... 
, 

rotary t 

slider 
lever i 

pushbutton >. for 
plug and I 

rotary -slider 
switches 

. ma MINN 

radio television radar 
aircraft navigation aids 
computers servo -mechanisms 
intercommunications vending machines 
electronic timers control panels 

J 
a wealth of designing and engineering experience, plus 
the production facilities of OAK'S four modern factories, 
are all available to you. We invite your inquiry. 

OAK MFG. CO. 
1260 clybourn ave. chicago 10, illinois 

also manufacturers of OAK choppers, television tuners, automobile radio tuners and vibrators 

J 
telephone: 

MOhawk 4-2222 
cable: OAKMANCO 
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NOW 
Permanently Transparent 

BH 105 
A new, low-cost dependable insulation tubing that is 

permanently transparent and offers high -heat resist- 

ance - that's BH Flextrude-105. Made of 100% 

extruded vinyl, it was designed especially for insulat- 

ing electric motors, transformer leads and other 
instances where high cut-thru resistance is important. 

Now used in these services without contamination of 

oil and with high heat and oil resistance. BH 
Flextrude-105 is UL approved for continuous 
operation at 105°C. 

A quality product in every respect, BH Flextrude up- 

holds the high standards established by BH Fiberglas 

Tubings and Sleevings. Now, there is a complete line 

of BH Tubings and Sleevings for electrical insulation. 

Choose from 100% extruded vinyl; vinyl and silicone 
coatings over supporting Fiberglas braid; or 100% 
Fiberglas braid, specially treated to prevent fraying. 

There is only one effective way to know if BH insula- 

tions will improve your products - send for samples. 

Give us a few facts - temperatures and/or special 

conditions to be encountered - we'll send you pro- 
duction samples of the BH insulation best fitted for 
the job. 

BENTLEY, HARRIS MANUFACTURING COMPANY 

1306 Barclay Street 
CONSHOHOCKEN, PA. TELEPHONE: TAYLOR 8-0634 

BENTLEY, HARRIS 

,()zccd,J / 

'TM Owens-Corning Fiberglas Corp. 

TUBING 
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Plug-in for 
standard 3/4" 
banana plug 

bra 
Hex thumb nut 

with insert 
captive with stud. 

e.t-. V 
Panel insulator of 
durable phenolic, 

molded over brass 
core frozen to center 
shaft. Flatted insert 

for locking to panel. 

Hole in center shaft 
for wire up to size 

No. 12. 

Twin Hexagonal 
IC x 32 brass nuts. 

Sliding panel -mounted insulator. 
Flatted insert for locking to panel. 

WIT to ilex d. 

Clip -lead to 
shaft 

À 2k 

NI 

T-11 O 
Wire looped 
around shaft 
and clamped 

Wire (up to No. Clamped spode 
12) permanently lug connection 

clamped 
through hole 

See SUPERIOR ELECTRIC's Mobile Display of 
voltage and light control equipment when it visits your area. 

svpE RzOR 
5-svag 

BINDING POSTS 
(/ Better Circuit Identification 
V More Beautiful Panels 

The SUPERIOR 5 -WAY Binding Post has been the first choice 
of electrical and electronic equipment designers because it pro- 
vides flexibility, rugged construction, and assurance of com- 
plete insulation. Now you have your choice of SUPERIOR 
5 -WAY Binding Posts in 5 colors that will help you design 
more beautiful panels and will aid in easy circuit identification. 
Write for Bulletin BP456. 

14663 Titus St., Van Nuys, California P. O. Box 946, 2881 El Camino Real, Red- 
wood City, California 482-B Eglinton Ave., West, Toronto 12, Ontario, Canada 
2217 Biscayne Blvd., Miami 37, Florida P. O. Box 48, 721 So. Blvd., Oak Park 
Illinois 4033 W. Rogers Ave., Office #2, Tippett Bldg., Baltimore 15, Maryland 
250 Park Ave., Rms. 502-504 Postum Bldg., New York 17, New York P. O. Box 132, 
101 Public Sq., Medina, Ohio 4515 Prentice St., Room 201, Dallas 6, Texas. 

THE 
SUPERIOR ELECTRIC 

COMPANY 

206 MIDDLE STREET, BRISTOL, CONNECTICUT 

Please send me your 5 -WAY Binding Post Bulletin BP456. 

Name 

Company Name 

Address 

City Zone State 
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OW ARE YOUR COMMUNICATIONS ? 
Do the booklets, pamphlets, and manuals you use really work for you? 

Are these vital publications, that tell the story of your products and your 
company, as effective, readable, well designed and illustrated as they can 

be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 
remember .. . 

COMMUNICATION IS OUR HUSINESS 
For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TECHNICAL WRITING 

SERVICE offers a new approach to your publication problems - an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production of: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 

INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 

PROCEDURAL GUIDES and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high -quality 
material to your own or government specifications. Save time, save money 

... and make your communications work! Let our staff be your staff for 

technical and business publications. 

McGraw-Hill Ruh Co. TECHNICAL WRITING SERVICE 

Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc. 

330 West 42nd Street, New York 36, N. Y. LOngacre 4-3000 

This service is available through ad agencies. 
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in volume 
production . : 

backed by 5 years' know-how and over 10,000 units in service 

REAC Analog 
Computers 

Precision 
Resolvers and 
Phase Shifters I 

8RV56 

Drift cc nsistently 
less than C° per heur 

N GYROS 
S i N G! E AXIS, VISCOUS DAMPED 

No manufacturer can show a matching record of precision engineering achievement 

in this most exacting department... or better our record of PROVED service in 

the field. Reeves was one of the first to achieve quantity production to high precision 

standards of the HIG-5 Gyro ... the "work -horse" of the gyro field. 

Now Reeves has stepped up volume on the new HIG-4 to meet both military and 

commercial needs... with these exceptional features: 

EXTREMELY LOW DRIFT: Trimmed drift rate less than 3° per hour. 

FULLY FLOATED: Will withstand over 100 Gas shock. 

MASS UNBALANCE: Less than 0.5 dyne -cm. 

WIDE RANGE: Signal generator sensitivity and torque generator sensitivity. 

EXTREMELY COMPACT: Only 2" dia. x 3"long. 

Reeves is now ready to meet your requirements with a full range of single -degree - 

of -freedom, viscous damped rate and integrating gyros and accelerometers, volume 

produced to exceptional standards in one of the finest gyro facilities in the world. 

Outline your needs for our recommendations. 

Precision 
Floated Gyros 

Servo 
Mechanical 
Parts 

REEVES INSTRUMENT CORPORATION 
A Subsidiary of Dynamics Corporation of America 
201 East 91st Street, New York 28, New York 
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reduce cosi: 
Wl SOUTHCO 

PANEL SCREWS !'Oi11 S10CI!1f 
Here's a low-cost retractable screw fastener to save you 
assembly time and to eliminate the frequent need for 
costly special design fasteners. Unmatched for fast, eco- 
nomical use by assemblers of electronic units and other 
paneled cabinets. 

"Floating" screw insures easy alignment no matter how 
many screws are engaged in a single panel. No special 
skills or tools needed; installation fast and simple. 

3 head sizes and 3 standard thread sizes available. On 
special order, slotted heads, stainless steel screws, and 
extra long screws. 

Write for complete information. Southco Division, 
South Chester Corporation, 233 Industrial Highway, 
Lester, Pa. 

In MI MI IBM Be ne 

3 SIMPLE COMPONENTS 

4 SCREW 

® 4 

STAND- 
OFF 

RETAINING 
RING 

EASILY 

INSTALLED 

Stand-off is flanged 
into panel. Screw is 

inserted into over- 
size hole in stand- 
off and locked in 
place by retaining 
ring, which is 
passed over threads 
to seat behind last 
thread. 

eM IM Bin 

® 

SOUTHCO 

WHEREVER TWO OR MORE PARTS 

..... 
A SIZE FOR EVERY NEED 

LARGE HEAD 
(3/4" diameter) 

'/a"-20 thread 

MEDIUM HEAD 
(%¿' diameter) 

-2 

dIIIIIIII11111111 

C 
NMM 

t/4"-20 and 
12-24 thread 

SMALL HEAD 
('i6" diameter) 

11111IIIIIIIIIi 

10-24 thread 

Screw and stand-off are 
brass, nickel plated. Retain- 
ing ring is durable vinyl 
plastic. 

N MR MI 

FASTENERS 

Choice of stand-offs for 
each screw size to accommo- 
date panel thicknesses from 
tßá " to We". 

M ffl NM la 
©1955 

PAWL SCREW AND SPRING 
D RIVE RIVETS ANCHOR NUTS 
E NGINEERED SPECIALTIES 

OFFICES IN PRINCIPAL CITIES 
ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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Raytheon - World's Largest Manufacturer of Magnetrons and Klystrons 

S' 

Excellence in Electronics 

1+1iHEòw 
RAYTHEON MANUFACTURING COIVIPANI V 

Microwave and Power Tube Operations, Section PT -48 

Waltham 54, Massachusetts 

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, 

Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors 

www.americanradiohistory.com



need quick service 
on TIMERS 

for automatic 
control? 

The more automatic control problems we get, the better we like 

it. For while it's true each automatic control job is a bit different from the 

rest, the record shows that our 19 years of timer experience has given us 

the special knowledge it takes to give you the right answers, and in near - 

record time. 

If one of our standard timers won't do your job - or one of the 721 com- 

binations we have thus far developed from our 17 basic units - our engineers 

will go right to work to develop a new combination that's the one for you. 

That's the way we grow - and we like it. 

We manufacture a complete line of timers in these 4 broad classifications: 

TIME DELAY TIMERS INTERVAL TIMERS 

RE -CYCLING TIMERS RUNNING TIME METERS 

And since we maintain large stocks of our 17 basic units, we can assure 

you of rapid deliveries - of excellent deliveries even on special orders. So 

whatever your automatic control problem, you have everything to gain by 

submitting it to our timer specialists. They'll give you a profitable answer- 
almost with the speed of automatic control itself. 

Re -Cycling Timers 

Timers that Control 
the Pulse Beat of Industry 

INDUSTRINL 
TÉß; 1j INDUSTRIAL TIMER CORPORATION 

Time Delay Timers 

IWSiR1Al TI0R NlA0RT1O1 

Interval Timers 

Running Time Meters 

1409 McCARTER HIGHWAY, NEWARK 4, N. J. 
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This is a partial list of Lear products. It shows at a glance 

why Lear offers exceptional opportunities to the ambitious 

engineer, fledgling or veteran. The great variety of Lear projects 

-plus a constant, soundly -programmed expansion of new 

developments-assure you of plenty of room to grow in, as 

well as ample rewards at the very start of your career with Lear. 

Engineers... look before you leap 
flight control systems 
Automatic altitude controllers 
Automatic approach couplers 
Automatic Mach number controllers 
Automatic pilots (lightplanel 
Automatic pilots (high-performance) 
Automatic pitch, yaw, and roll dampers 
Automatic rudder controllers 
Automatic wing flap systems 
Missile control systems 
Test equipment 

a flight reference systems 
No -gimbal -lock vertical gyro indicators 
Stable platforms 
Test equipment 
Three -axis gyro indicators 
Vertical gyro indicators 

'Y navigational systems 
Automatic radio direction finders 
Glide slope receivers 
High -latitude gyro compass systems 
Integrated woe -magnetic compass systems 
Localizer receivers 
Marker beacon receivers 
sop. Omnirange receivers 

e electro -mechanical systems 
Artificial feel systems 
Camera positioners 
Canopy control systems 
Carburetor air door controllers 
Cowl flap positioners 
Convertiplane rotor positioning systems 
De-icing valve positioners 
Engine throttle controllers 
Gas, hydraulic, fuel, valve positioners 
Inlet screen retraction systems 
Inlet vane angle controllers 
Jettison systems 
Landing gear lock systems 
Mechanical advantage ratio changers 
Oil cooler flap controllers 
Parachute door systems 
Precision remote positioning systems 
Supercharger blower shifters 
Test equipment 
Throttle friction controllers 
Trim tab posilioners 
Turbo -prop clutch valve controllers 
Wing flap positioning systems 

? electro -mechanical components 
Linear actuators 
Rotary actuators 
Servo actuators 
Power units 
Actuator controls 
Alternators 
Capstans 
Freewheeling clutches 
Friction clutches 
Magnetic clutches 
Slip overload clutches 
Electromagnetic brakes 
Flex drive ri's, hex's. L's, and is 
Flexible shafts 
Gearboxes 
Handcranks 
Motors (Ac and oc) 
Enclosed fan motors 
Explosion proof motors 
Gearhead motors 
High frequency motors 
High temperature motors 
Miniature motors 
Pneumatic motors 
Servo motors 
Torque motors 
Screwjacks 
Load limit switches 
Position limit switches 
Programming switches 

instruments 
Axe indicators 
Attitude indicators. 2 -axis 
Attitude indicators. 3 -axis 
Directional indicators 
(Ls indicators 
Integrated Axe -magnetic indicators 
Trim indicators 
Tuning meters 
Omnirange indicators 

p, instrument components 
Altitude transducers 
Vacuum tube amplifiers 
Magnetic amplifiers 
Printed and etched circuit amplifiers 
Transistor amplifiers 
Displacement gyros 
Dynamic pressure transducers 
Gravity -sensing switches 
Magnetic modulators 
Magnetic powder clutches 
Ac and oc servo motors 

Lear has highly attractive engineering openings right now 

in Grand Rapids, Michigan; Santa Monica, California; 

Elyria, Ohio; and in Arizona. Send your technical 

qualifications immediately to Don Cook, 3171 South Bundy 

Drive, Santa Monica, California. Your letter and interview 

will be handled confidentially-by a Lear engineer. 

Electric gyro motors 
Flag motors 
High -frequency motors 
Torque motors 
Power converters 
Rate generators 
Rate gyros 
Resolvers 
Synch ros 
Synchro repeaters 

y communications systems 
UHF, vor, ,ir, Mr, and re receivers 
VHF transceivers 
v,,r, Hr, and Mr transmitters 
Air receivers 
Airport traffic transceivers 
Monitoring transceivers 
Portable transceivers 
Telemetering receivers 
Test equipment 

E cot)imunicatiolts components 
Audio frequency amplifiers 
Vacuum tube amplifiers 
Magnetic amplifiers 
Power amplifiers 
Printed and etched circuit amplifiers 
Transistor amplifiers 
Aircraft broadband antennas 
Ground plane antennas 
i.r-Mr whip antennas 
Loop antennas 
Mobile antennas 
Trailing wire antennas 
uHr-vor whip antennas 
VHF Omnirange antennas 
Antenna fairleads 
Antenna reels 
Antenna tuning coils 
Cable assemblies 
Coil assemblies 
Crystals 
Dynamotors 
Headsets 
Loudspeakers 
Amplifying loudspeakers 
Noise -cancelling microphones 
Radio noise filters 

fluid handling equipment 
Absolute pressure switches 
Bombsight and instrument desiccators 
Canopy seal pressurizing kits 
Cooling units for electronic assemblies 

LEAR 

Dehydrators 
Fuel flow dividers 
Pneumatic actuators 
Pressurizing control panels 
Alcohol pumps 
Anti-detonant injection pumps 
Ballast pumps 
Bilge and refueling pumps 
Dry air pumps 
Electric motor driven pumps 
Ethylene glycol and coolant pumps 
Ethylene oxide pumps 
Fuel pumps 
Fuel booster pumps 
Fuel filter de-icer pumps 
Fuel transfer pumps 
Hand operated pumps 
Heater fuel pumps 
Hydraulic pumps 
Hydraulic oil booster pumps 
Hydrogen peroxide pumps 
Lube oil and scavenge pumps 
Multiple -element pumps 
Oil transfer pumps 
Scavenge pumps 
Smoke pumps 
Submerged fuel booster pumps 
Vacuum pumps 
Water pumps 
Radar pressurizing kits 
Air relief valves 
Check valves 
Hydraulic valves 
Hydraulic servo valves 
Pressure regulating valves 

test equipment 
Bench test cable assemblies 
Electronic test sets 
Field strength meters 
Pressurizing test kits 
Universal electro -mechanical test stands 
Universal motor test stands 

7r miscellaneous 
Airborne television installations 
Airplane brake modernization kits 
Auxiliary power supplies 
Electronic chassis assemblies 
Executive airplanes 
Periscope prism selectors 
Precision remote positioners 
Printed circuits 
Radomes 
Wire harnesses 

r . . 
produces for the precision needs of aviation 

CP-16 A 
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.,, ---------_ 

The British Electronics Industry is making 
giant strides with new developments in a 
variety of fields. Mullard tubes are an 
important contribution to this progress. 

For medium power equipments 
British high fidelity experts choose the 
The Mullard range of high fidelity tubes is accepted 
in Britain as the standard by which others are judged. 
This is because many years of research and develop- 
ment have been spent in producing a range that will 
meet the requirements of high fidelity sound repro- 
duction in all respects. Take the Mullard EL84 for 
example. A pair of these tubes provide a power out- 
put of 10W at a distortion level of less than 1%. 
Furthermore, their transconductance of over 11,000 
mhos results in an exceptionally high sensitivity. 
The EL84 may be used for higher powers too. Two 
tubes in push-pull will provide outputs of up to 
17W at an overall distortion of 4%. 
At maximum ratings one EL84 has a plate dissipation 
of 12W and gives an output of 5-6W for an input 
signal of less than 5V r.m.s. 
Supplies of the EL84 for replacement in British 
equipments are available from the companies 
mentioned below. 

......-,...__..---"" 

. ._... _ 

Mullard' 
MULLARD OVERSEAS LTD , CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND 

Mullard is the Trade Mark of Mullard Ltd. and is registered 
in most of the principal countries of the world. 

tl 
Effort 

Principal Ratings 

Heater 6.3V, 0.76A 
Max. plate voltage .... 300V 
Max. plate dissipation .. 12W 
Max. screen voltage ... .... 300V 
Max. screen dissipation (max. signal) 4W 
Max. cathode current .... .... 65mA 

Base 

Small button noval 9 -pin 

Supplies available from:- 
In the U.S.A. International Electronics Corporation, 
Dept. E6, 81 Spring Street, N.Y.12, New York, U.S.A. 

In Canada Rogers Majestic Electronics Limited, 
Dept. 1.1, 11-19 Brentcliffe Road, 
Toronto 17, Ontario, Canada. 

ELECTRONIC TUBES 

used 44eug4eautl.ewavld 

MEV37 
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P 91° 
V 

YOUR DRAFTING TIME 
AND COSTS WITH 

CLEARPRINT 
"FADE-OUT" PAPER 

Leading engineers and designers 
report that Clearprint Fade -Out 
Paper speeds up their drafting 10 

to 15% ... cuts their costs pro- 
portionately. And Fade -Out Pa- 
per gives them prints which are 
sharper and easier to read, be- 
cause grid lines do not reproduce. 

Clearprint's perfect working sur- 
face invites pencil and pen - lines 
are sharp and clean. It withstands 
repeated erasures, too, without 
the slightest ghosting. 

See how Clearprint Fade -Out 
Paper can solve your drafting 
problems. Order a trial roll now, 
and apply it to your various draw- 
ing needs. 

Available with grids ruled 
4x4, 5x5, 8x8 and 10x10 

lines to the inch. 

C T 

"FADE-OUT" PAPER 
THERE IS NO SUBSTITUTE 

Demand Watermarked Clearprint 

T 
J_ Q is BELIEVING! 

Ask your dealer for samples, or send coupon 

THIS IS YOUR DRAWING . . 

quickly rendered to scale with the 
accurate blue grid lines to guide you. 

THIS IS A PRINT .. . 

the grid lines disappear completely, 
giving sharp, easy -to -read copies. 

((cc«4111111.») 

for drawings of any desired size (in 24", 
30", 36", 42" widths) 

.. the sizes you need for ready use (42" wide 
by any length) 

... for fast sketches and calculations 

Printed on CLEARPRINT - America's Finest Technical Paper 

r CLEARPRINT PAPER CO. El" 

I 1482 - 67th Street, Emeryville, Calif. I 
Please send me sample Clearprint "Fade -Out" sheets, with prices. 
Send me Clearprint samples, with prices, for the following uses: 

Have your representative call at my office. 

I I 

I I 

I I I 
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Where precision is essential... 

DF I1ll(yihCliiil 
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industry turns to PLASKON® Alkyds 

THE HEWLETT-PACKARD COMPANY of Palo Alto, Cali- 
fornia, as a manufacturer of electronic equipment, 
has found that PLASKON Alkyds molding com- 
pounds can and do meet all of their exacting speci- 
fications! 

In the VHF Signal Generator pictured above, for 
instance, a material was needed that could guarantee 
absolute dimensional stability to a component part, 
thus assuring the instrument's unfailing accuracy. 
It had to be strong enough to hold silver inserts 
without loosening during a life of 50,000 cycles. It 
had to have a low coefficient of thermal expansion, 

Oscillator Turret 

be readily molded and offer high resistance to heat 
and arcing. 

According to Hewlett-Packard, glass -reinforced 
PLASKON Alkyd molding compound is "the only 
plastic that met all our requirements." In other instru- 
ments, H -P has had equal success with PLASKON 
Products using both mineral -filled and glass -rein- 
forced alkyds. 

We pass this "success story" on to you, with the 
thought that what PLASKON Products can do for 
others, they can do for y too. 
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1. Transformer Terminal 

2. Transformer Bobbin 

3. Probe body Insulator 

4. Coil Case 
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"PLASKON Alkyd molding compounds' 
fast cure has cut our costs considerably," 
says Ralph E. Lee, production engineer 
at Hewlett-Packard. "We also get appreci- 
able savings by molding parts such as probe 
body insulators which formerly had to be 
machined. PLASKON Alkyd molding com- 
pounds' outstanding electrical properties 
result in higher quality for our components 
too." 

1. PLASKON Alkyd molding compounds 
give these transformer terminals high in- 
sulation and moisture resistance. 

2. Transformer bobbins have high strength, 
even when walls are molded as thin as .040". 

3. Probe body insulator has a resistance 
of at -least 100,000 megohms between ter- 
minals, with dimensional stability over 
long periods at 150'F. 

4. Through using PLASKON 422 Alkyd 
molding compound H -P cuts costs by 
building only one cavity mold for coil cases 
instead of many. 

For further information on PLASKON Plastics and 
Resins address BARRE TT DIVISION, Allied 
Chemical & Dye Corporation, 40 Rector 
St., New York 6, N. Y. Hanover 2-7300 
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MICRO precision switches 
...THEIR USE IS A PRINCIPLE OF GOOD DESIGN 

f----._ 

A 
High temperature switch 

High inrush 
capacity 

I 
s 

D 
Small, high capacity 

B 
Two -circuit 

double -break 

E 
.410 

Sensitive o 

mercury switch 

A continuous flow of 
Precision Switch developments 

anticipates designers' needs 
Whatever your requirements for an ex- 
tremely reliable precision switch, there 
is-or can be-a MICRO SWITCH product 
to meet it. It makes no difference whether 
your switch must control sensitive elec- 
tronic devices, instruments or heavy 
automatic machinery. Experienced de- 
signers save time and money by check- 
ing with MICRO SWITCH-pioneer manu- 
facturer of precision switches. 
Illustrated are a few examples of the 
wide range of MICRO SWITCH units to 
meet design requirements. These in- 
clude hermetically sealed switches, 
switches for control of multiple circuits, 
switches resistant to high temperatures, 
heavy duty switches with high elec- 
trical capacity and very small switches 
-all for extremely precise operation. 
A High temperature switch. This switch 
will operate satisfactorily in a tempera- 
ture range of from -50° F to plus 
1000° F. 'Originally designed for use in 
jet aircraft applications, on or near the 
after -burner, the switch is equally use- 
ful for industrial applications which re- 
quire high temperature components. 
B Two -circuit double -break switch fills 
the need for a small, two -circuit double - 
break switch for controlling two isolated 
circuits. This allows greater flexibility 
and simplicity of circuit design. A snap - 
action spring provides quick make and 
break of both circuits in each double - 
break circuit. 

L 

C High capacity, sealed plunger switch. 
Compact, easy to mount precision snap - 
action switch which combines long life 
and reliability with the capacity to 
make and break steady state currents 
of 20 amperes and to handle inrush cur- 
rents as high as 75 amperes. 
D.V3 small, high -capacity switch: MICRO 
V3 switches have extremely high elec- 
trical capacity for their size. They were 
developed to meet exacting design re- 
quirements for an extremely small 
switch with no sacrifice of quality. V3 
switches are available with a wide vari- 
ety of circuit arrangements, operating 
characteristics and actuators. 
E Sensitive mercury switch with %° op- 
erating angle. Small Honeywell Mer- 
cury Switches are designed to meet the 
demand of small load circuits and appli- 
cations where space and economy are 
critical factors. Ratings may often be 
extended successfully down to micro- 
volt milli -ampere ranges. 

NEW! 
An "Electrical Memory" 

Toggle Switch 

Here is the first in a new series of "electri- 
cal memory" toggle switches. It is a four - 
pole assembly with one pole to indicate 
which circuit was last operated. It prom- 
ises to simplify and perhaps revolutionize 
some basic circuit designs of complicated 
ground radar units, computer devices, air- 
craft control panels and other types of 
remote control equipment. 

LEVER POSITON NO.2 
(MAINTAINED POSITION) 

LEVER POSITION NO. 3 LEVER POSITION NO. 1 

(MOMENTARY POSITION) t i . e (MOMENTARY POSITION, 

SWITCHES 

NO. ION2 

h SWITCHES 
!NO. 3AND 4 

Switch No. l 

Switcn No. 2 

Switch No.3 

Switch No. 4 

Lever Position Lever Position Lever Position 
No. 3 

NO Ta C. N.C. To C. N.C. To C. 
Circuit Made Circuit Made Circuit Made 

N. To C. N.C. To C. N.C. To C. 

Circuit Made Circuit Made Circuit Made 

N.C. To C. N.C. To C. N.O. To C. 

Circuit Made Circuit Made Circuit Made 

M.C. To C. * N.O. To C. 

Circuit Made Circuit Made 

No. l No. 2 

The assembly uses three single -pole, dou- 
ble -throw functional basic switches and 
one single -pole, double -throw "memory" 
switch. 
In application the "memory" switch indi- 
cates through a pilot light or buzzer which 
circuit was last operated. 
The three functional switches operate at 
three lever positions: maintained center 
and momentary from each extreme position. 
Electrical rating of basic switches: 5 amperes 
125 or 250 volts a -c. The d -c rating at 30 
volts: inductive -3 amperes at sea level 
and 2.5 amperes at 50,000 ft.; resistive - 
4 amperes at sea level and 4 amperes at 
50,000 feet; maximum inrush -15 amperes. 

For complete information on any of these switches or the complete 
MICRO SWITCH line, call the MICRO SWITCH branch near you. 

MICRO SWITCH 
A DIVISION OF MINNEAPOLIS -HONEYWELL REGULATOR COMPANY 

In Canada, Leoside, Toronto 17, Ontario FREEPORT, ILLINOIS 
H 
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HOFFMAN makes the complete airborne 

portion of the TACAN system-another example 

of Hoffman integrated electronics at work 

TACAN is the trustworthy electronic navigation system that 
unerringly guides pilots through fair and foul weather every 
second of the flight.Zivo compact dials on the instrument panel 
automatically show the pilot his exact distance and direction 
from a fixed ground station with an accuracy never before 
attained. Result: greater safety in any weather, any place. 

Some of TACAN's advantages over other systems include : 
three times greater accuracy; handles more airlane traffic - 
allows planes to fly safely at closer intervals; permits starting 
landing approaches further out-minimizes "stack up" of 
planes waiting to land; meets military requirements for rug- 
gedness, compactness and mobility. 

The same teamwork, experience and facilities at Hoffman 
Laboratories that put TACAN into full scale production are 
available for you to use-whatever the size or complexity of 
your electronic needs.Why not discuss your specific systems en- 
gineering problem with a Hoffman Labs' representative soon? 

A subsidiary of 
Hoffman Electronics 

Corporation 

Range (distance) indicato 
Azimuth (direction) indicati 

Receive 
Transmitter 
Strobe circuits 
Reference pulse detector 
Envelope signal detector 
Phase comparison circuit 

CLOSE TEAMWORK of research, 
development and production 
engineering 

TECHNICAL ABILITY to achieve 
maximum component density. 
TACAN contains as many tubes as 
four TV sets (plus more than 8,000 
other parts), takes up half the 
space of one TV set 

EXPERIENCE AND FACILITIES to 
field test complex systems in 
every conceivable weather condi- 
tion and environment 

PRODUCTION KNOW-HOW to 
build a unit capable of withstand- 
ing the rigors of military opera- 
tions, and the intense G -shock and 
vibration of carrier deck landings 

INITIATIVE to develop and pro- 
duce complete test equipment to 
make TACAN in use 100% safe 
and efficient 

. LABORATORIES, INC. 
Engineers: For challenging opportunities write: Director of Engineering, 
Hoffman Laboratories, Inc.,, 3761 South Hill Street, Los Angeles 7, California 
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INDUCTROLS* 
profitable industrial 
voltage regulation 

COMPLAINTS ..... 

Y JUNE JULY AUG SEPT OCT NOV DEC 

Performance of electronic equipment depends on proper voltage 

RADAR 

COMMUNICATIONS 

COMPUTERS 

Help assure customer satisfaction; 

Install G -E Inductrols' on your equipment 
A G -E INDUCTROL 

FOR EVERY NEED 

AUTOMATIC INDUCTROL- 
Applied where constant voltage 
is desired, as on radar equip- 
ment, electronic computers, 
induction heaters, rectifiers, 
welders. Available for single - 
or three-phase circuits, 600 
volts and below. 

HAND- OR MOTOR -OPER- 
ATED INDUCTROL- Provide 
stepless variable -voltage out- 
put over any desired range. For 
testing, heating, or illumina- 
tion control, and similar ap- 
plications. Single- and three- 
phase -600 volts and below. 

INDUCTROL POWER PACK- 
This is a load center unit sub- 
station for a -c power and 
lighting service. Unit includes 
a transformer, Inductrol, circuit 
breakers, and distribution 
panel board. Generally ap- 
plied in three-phase circuits -- 
600 volts and below-indoor 
service. 

Yes, even small variations in the voltage supplied to sensitive elec- 

tronic equipment can result in inaccurate operation, inefficiency, 

and drastically reduced life (a 10% overvoltage can reduce vacuum 

tube life by 70%!). However, many users do not realize they have 

a voltage problem, and when their electronic equipment fails to 
operate properly, the reputation of the original equipment manu- 

facturer usually suffers. 

G -E Inductrols (induction voltage regulators) provide a reliable, 

economical means of maintaining rated utilization voltage without 

introducing harmful waveform distortion. Installed on your equip- 

ment, G -E Inductrols assure proper operation even under adverse 

voltage conditions. Inherent high short-circuit strength and elimina- 

tion of brushes make G -E Inductrols a simple, economical solution 

to voltage problems. 
For complete information and application assistance, contact 

your nearest General Electric Apparatus Sales Office, or write 
Section 425-2, General Electric Company, Schenectady 5, N. Y. 
*G -E Induction Voltage Regulators 

Progress /s Our Most /mpor/ant Product 

GENERAL ELECTRIC 
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10 Waldes Truarc rings speed assembly- 

Eliminate parts and machining in precision control 

Kahn Rotary Speed Control 

Kahn and Company, Inc., of Hartford, Conn., use a total of 10 

Waldes Truarc Retaining Rings in this new mechanical -electric 

translator for automatic control of rotary speed. Truarc rings 

act as positioners and retainers to eliminate parts, simplify 
operations, save labor, and speed assembly. 

Rotor Installation. In the old way, ball bearing was retained 
by a threaded shoulder and threaded bearing cup retainer. 

New way, using two Truarc Rings (Series 5100 and 5000) elim- 
inates 4 threading operations, bearing shoulder and threaded 
bearing cup. Assembly is quicker and easier, two ounces tighter. 

Flyweight Assembly. Formerly, 2 holes had to be drilled in 
each of the 4 pivots, and 8 cotter pins were required. 

The new way, using 8 Truarc E -Rings (Series 5133), replaces holes 

with grooves, reduces pivot size, leaves no projecting parts. Rings 
snap into place, speed assembly time by three minutes per unit. 

Whatever you make, there's a Waldes Truarc Retaining Ring 
designed to improve your product...to save you material, 
machining and labor costs. They're quick and easy to assemble 
and disassemble, and they do a better job of holding parts 
together. Truarc rings are precision engineered and precision 
made, quality controlled from raw material to finished ring. 
36 functionally different types... as many as 97 different 

sizes within a type...5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U. S. A. and Canada. 
More than 30 engineering -minded factory representatives and 
700 field men are available to you on call. Send us your blue- 
prints today...let our Truarc engineers help you solve design, 
assembly and production problems...without obligation. 

For precision internal grooving and undercutting ... Waldes Truarc Grooving Tool! 

Send for new catalog supplement 

WALDES 

RETAINING RINGS 

Waldes Kohlnoor, Inc., 47-16 Austel Place, L. I. C.1, N.Y. 

Please send the new supplement No. 1 which 
brings Truarc Catalog RR 9-52 up to date. 

(Please print) 

1 

Name. 

Title 

Company. 

Business Address 

City Zone. State 
L E.O6 J 

WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents: 2,382,948; 2,411,426; 
2.411.761; 2.416,852; 2,420,921; 2,428,341; 2,439.785; 2,441,846; 2,455,165; 2,483,379; 2,483.380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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PHELPS DODGE S.ODE.REZE' 

CUTS 

FIRST FOR LASTING QUALITY -FROM MINE TO MARKET! 
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ENDS STRIPPING, CLEANING 
SOLDERING COSTS I 

Sodereze-Phelps Dodge's isocyanate-type* magnet wire-provides: 

1. Low temperature soldering-no damage to copper conductor. 

2. A balance of physical, chemical and electrical properties 
permitting replacement of existing film wires. 

3 . Resistance to heat and solvent shock for safer wax or varnish 
treatment. 

4. Excellent resistance to alcohol and most solvents. 

Re, eeet.e feet 

Phelps Dodge Sodereze was designed to keep pace with industry's 
growing need for magnet wires that handle easily, reduce 
over-all costs and fit a variety of exacting design requirements. 

The versatility of Sodereze not only permits its use wherever 
solderable wires are required, but allows replacement of 
conventional film wires. 

* Isocyanates, when combined with other resins, form Polyurethanes that can be balanced in 
properties to give the maximum in performance as a magnet wire insulation. Several years 
of research have been spent on Phelps Dodge Sodereze to accomplish this result. A patent 
application covering Phelps Dodge isocyanate-type magnet wire has been filed. 

Any time magnet wire is your problem, 
consult Phelps Dodge for the quickest, easiest answer! 

PHELPS 1111111E CliPPER PRÜDIICÏSI" 
CoaPOa.,Io,. 

INCA MANUFACTURING DIVISION 
FORT WAYNE, INDIANA FORT WAYNE, INDIANA 
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...and General Plate Division 

ALCUPLATE' 
(Copper clad alumirum) 
is a case in point 

CUTS COPPER COST BY 15 TO 30% 
CONSERVES CRITICAL COPPER 

ALCUPLATE, made by permanently bonding solid copper 
to one or both sides of less expensive aluminum, has virtu- 
ally the same physical and electrical properties as solid 
copper - at much lower. cost. 
ALCUPLATE can be stamped, drawn, or formed in a 

work -hardened state - without annealing - and the cop- 
per provides an ideal surface for soft soldering or electro- 
plated finish. This permits fabrication of many parts and 
products, at savings of 15% to 30% over solid copper. 

Here are typical products in which ALCUPLATE is now 
saving money: 

Electrical terminals, clips and shims 
Small motor housings 
Electronic component cases, cans, brackets, and chassis 
Heat transfer assemblies 
Fin and tube -type radiators 

Printed circuits 
Household utensils 
Costume jewelry and giftware 
If you are seeking metals with useful characteristics 

that can't be found in a single metal or alloy - look to 
General Plate Clad Metals. If you want stronger or lighter 
components - or better electrical and mechanical proper- 
ties - or fewer corrosion problems - or if you are in- 
terested in conserving critical metals or reducing parts 
costs, you should be investigating General Plate Clad 
Metals. 

Catalog PR -700 covering base to base and precious to 
base clad metals, TRUFLEXJ Thermostat Metals, com- 
posite electrical contact, buttons and rivets are yours for 
the asking. New PR -226A folder with clad metal samples 
also sent free. Write for it. 

I 

You can profit by using 
General Plate Composite Metals! 

Mink 

METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 

36 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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FOR TRACES THAT STAY. 
Illustrated: a techniquefor 
plotting a family of curves, 
represcutin a coupled circuit 
with varied parameters. 

HUGHES PRODUCTS 
.9 DIVISION OF THE HUGHES AIRCRAFT COMPANY 

L _ J 

HUGHES 
MEMOTRON 
A NEW TYPE OF 
CATHODE RAY TUBE 

MAINTAINS brilliant traces indefinitely. 

Now you can examine nonrecurrent 
phenomena without 'resorting to 
photography. The Memotron, a direct 
display cathode ray storage tube, retains 
transients-permits leisurely examination 
on the tube face itself. 

There is no blooming or fading. 
And the high tube brilliance permits its 
use without a hood, even in 

well -lighted surroundings. 

DISPLAYS successive transient writings. 

Even the most complex patterns can be 
superimposed or shifted in position. The 
Memotron tube thereby enables you to 
make convenient comparisons 
and analyses. 

INSURES superior file records. 

When a file record is needed, photography 
is greatly simplified because all displays 
occur at a constant, uniform 
brightness regardless of differences in 
writing speeds. Therefore, a single camera 
exposure setting is sufficient. 

FUNCTIONS as curve plotter. 

An oscillograph equipped with a 
Memotron combines, into one instrument, 
pen -recorder performance at low 
frequencies and oscillograph performance 
at high frequencies. Successive writings 
may be stored to produce a family 
of curves. 

TYPICAL APPLICATIONS: Asaread- 
out device for the display of solutions 
produced by an analog computer... for 
recording shock transients during shock 
testing ... in medicine for electro- 
cardiography and vector -cardiography. 
Our engineers are available for 
consultation on special Memotron 
applications. 

GENERAL SPECIFICATIONS 
RESOLUTION...50 to 60 written lines per inch. 
WRITING SPEED...0 to at least 100,000 inches/ 

second (selected tubes in excess of 100,000 ips). 
BRIGHTNESS...50 foot -lamberts. 

For descriptive literature and information on commercially USABLE SCREEN DIAMETER...4 inches, maximum. 
available oscilloscopesfeaturing the Memotron, please write: 

HUGHES PRODUCTS 

ELECTRON TUBES 

Los Angeles 45, California 

DIMENSIONS... 
Over-all length: 181/2 inches, ± 1/2 -inch. 
Bulb diameter: 55/8 inches, maximum. 
Neck diameter: 21/4 inches, ± 3/32 -inch. 
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Why 371 U. S. manufacturers 
now enjoy 100% tax 

Governor Muñoz tells why Puerto Rico offers such 
amazing incentives to new or expanding manufacturers. 

"TN THIS statement, I shall try to explain 
1 Puerto Rico's economic position as 
frankly as I would to any manufacturer 
or labor leader who met me face to face. 

Puerto Rico is currently making a de- 
termined effort to stand squarely on its 
own economic feet. At present we do not 
have nearly enough jobs to support our 
people. We are therefore directing every 
energy to create more jobs at home, and 
to curtail migration to the States. 

That is precisely why we are going 
all out to attract every new plant we pos- 
sibly can. But, to date, we are still pro- 
viding only 25% of the new jobs we need 
each year to keep pace with our expand- 
ing labor force. I shall go into details 
later. But first I want to make two points 
of my Government's policy absolutely 
clear : 

1. Puerto Rico has no intention of 
winning industries away from any- 
where. We do not grant tax conces- 
sions to runaway plants. 
2. Puerto Rico's Industrial Devel- 
opment Plan is based on a combi- 
nation of absolutely ethical incen- 
tives. We do not and never will hold 
out low wages as an attraction to 
business. My Government's firm 
philosophy is that wages should rise 
as rapidly as our economic develop- 
ment permits. 

Let me now describe our basic problem 
in more detail." 

Our Problem 
"When people talk of over -population as 
Puerto Rico's biggest headache, they cer- 
tainly don't exaggerate. 

Our unemployment is high. Our income 
level is still low-only 25% of the U. S. 
average. And every year 20,000 more 
workers swell our under -employed labor 
forces. 

But this is probably putting the cart 
before the horse. Our real problem is not 
over -population but under -development. 
What then is our best solution?" 

Our Solution 
"I am convinced that the answer can 
only lie in more and more industry. 
Hence we are pinning our major hopes 
on our industrial development program, 
as the main pull of what we call Opera- 
tion Bootstrap. 

From the economic standpoint, Oper- 
ation Bootstrap has but one simple aim 
-to develop industry, and in doing so, 
to encourage U. S. manufacturers to 
expand their operations to Puerto Rico. 
Operation Bootstrap is, in fact, a bold 
attempt to increase the well-being of our 
whole Commonwealth-workers and em- 
ployers alike. And lest anyone should 
fear that my country's program might 
injure the U. S. economy, let me now 
sound a reassuring note: 

1. The U. S. already has 65 million 
employed. Puerto Rico only needs 
to create 150 thousand new jobs to 
solve its present problem. 
2. One half of one percent of nor- 
mal U. S. industrial expansion 
would achieve our whole economic 
program. 

I hope these comparisons help to put 
Puerto Rico's modest needs in proper 
perspective. But, for good measure, let 

me quote a few more figures to show how 
important a prosperous Puerto Rico is 
to U. S. business itself: 

In 1955, Puerto Rico's purchases 
from the U. S. rose to $580,000,000. 
Without Puerto Rico as a customer, 
New York's gross sales would have 
dropped by $67,000,000; Califor- 
nia's by $54,000,000; New Eng- 
land's by $53,000,000. 

So much for statistics. Now just a word 
about my people, without whose willing 
co-operation Operation Bootstrap would 
merely be a sterile dream." 

Bootstrap Underway 
"Pay us a visit and I think you will be 
impressed immediately by the whole- 
hearted faith we Puerto Ricans place in 
Operation Bootstrap. 

We believe in it deeply and thoroughly 
- and, with practically no exceptions, 
support its policies right along the line. 
Thus, I can promise the same eager, 
cheerful co-operation to every U. S. man- 
ufacturer who expands his industry to 
our Commonwealth. 

Scarcely a month goes by that I am 
not visited by the Mayors of a dozen 
Puerto Rican towns, all asking for plants 
to be erected in their areas. There's not 
a community in all Puerto Rico that 
would not enthusiastically welcome the 
arrival of a new factory. 

For we all realize that though we have 
macle a promising start up the long, long 
hill to economic prosperity-the summit 
is not in sight yet. But the Puerto Rican 
people have squared up to their chal- 
lenge and are meeting it in good heart." 
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Corporate Tax Exemption 

in Puerto Rico 

freedom 

1f your net profit 
after U. S. Corporate 

Income Tax is : 

Your net profit 
in Puerto Rico 

would be : 

$ 29,500 $ 50,000 
53,500 100,000 

245,500 500,000 
485,500 1,000,000 

Dividend Tax Exemption`` 
If your income after 

U. S. Individual 
Income Tax is : 

Your net income in 
Puerto Rico 
would be : 

$ 7,760 $ 10,000 
15,850 25,000 
25.180 50,000 
51,180 200,000 

*Dividends are tax-free only if paid to res- 
idents of Puerto Rico by a tax-exempt 
corporation. Examples are based on Fed- 
eral rates (Jan. 1, 1956) for single persons. 

Beardsley Ruml tells how new or expanding industries 
(not runaway plants) get tax exemption. 

, TART A NEW plant in Puerto Rico and 
1 you are not only free from Federal 
income taxes (they don't apply) - you 
can be exempt from local income taxes 
too. Your freedom from Federal taxes is 

not a concession. It is a Constitutional fact 
which stems logically from that historic 
American principle `Taxation without 

representation is tyranny.' Puerto Rico 
has no vote in Congress, and therefore 
no Federal income taxes - corporate or 
personal." 

Protected by Two Constitutions 

"Your business is not only protected by 
the Commonwealth Constitution, it is 

permanently guarded by all the guaran- 
tees of the U. S. Courts and Constitu- 
tion, too. 

As for your local income tax exemp- 
tion, this is an added incentive, offered 
by the Commonwealth Government to 
attract new plants that Puerto Rico's 
economy needs so urgently." 

How you gain from a new plant in Puerto Rico 

1. A better return. Local tax conces- 
sions, freedom from Federal taxes, and 
lower operating costs will all reflect fa- 
vorably in your company's balance sheet. 
See table above. 

2. Abundant, skillful labor. Puerto 
Rico's labor force totals 644,000. The 
Commonwealth operates an ambitious 
vocational training program, which will 
even screen workers and teach them spe- 
cially to operate your machines. The 
adeptness of the Puerto Rican worker in 
learning precision skills may be judged 
by the fact that the following famous 
companies now have operations in 
Puerto Rico: 

Remington Rand. St. Regis Paper. 
Beaunit Mills. International Latex. 
Carborundum Company. Shoe Cor- 
poration of America. United Tool 
and Drill. Sunbeam Electric. Univis 
Lens. Weston Electrical Instrument 
Company. 

3. No currency or customs problems. 
Puerto Rico is a Commonwealth freely 

associated with the United States. It is 
an integral part of the U. S. economic 
system. You have none of the problems 
of operating from a foreign country. 
Movement of goods, money and people 
between Puerto Rico and the U. S. is 

as free as it is between the states of the 
Union. There's no duty on trade and the 
U. S. dollar is currency. 

4. Low capital investment. New sin- 
gle -story, low -rental factories are ready 
to occupy. The government will even 
build a special one for you on a very 
small down payment. Abundant electric- 
ity, gas and water are just waiting to be 
connected. 

5. Ideal location. Puerto Rico is served 
by 30 ocean lines and 8 airlines. It is only 
51/2 hours by air from New York - less 

than 4 from Miami. Goods are actually 
made in Puerto Rico one day and are 
delivered in Los Angeles the next. The 
climate is perpetual Spring. Tempera- 
ture stays around the balmy 70's most of 

the year. Swimming, sailing and fishing 
are superb. Domestic help is plentiful. 

Is Your Company Eligible? 
To find out if your company is eligible 
for tax exemption in Puerto Rico, call 

our nearest office : 

New York MU 8-2960 579 5th Ave. 
Chicago AN 3-4887 ...79 W. Monroe 
Los Angeles WE 1-1225 ... 5525 Wilshire 

Or mail coupon for free booklet 
Ì 

Commonwealth of Puerto Rico 
Economic Development 

Administration 
579 Fifth Ave., New York 17, N.Y. 
Dept. EM -61 
Mail me"Facts for the Manufacturer;' 
your report of the advantages of Puerto 
Rico for plant location. 

L 

Name 

Company 
Product 
Address 
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UNMATCHED MICROWAVE TUBE FACILITIES AND EXPERIENCE 

ready to go to work for you at 

Presetting cavity resonant frequency. 

Typical klystron mcunt assembly line. 

What do you need in klystron tubes? 
Makes no difference how complex or unusual 

your microwave application is. Nor how big or 
little your order may be. In any case, we have the 
specialized equipment and know-how to turn out 
tubes that can do a better job for you. 

Our microwave people have successfully designed 
and built klystrons of all types-thermally-tuned, 
external cavity, integral cavity, mechanically - 
tuned and ruggedized. An example of one of our 
latest developments is a ruggedized, mechanically - 
tuned, K -band reflex oscillator that utilizes the 
many advantages of dielectric rod tuning ... and 
that can he readily scaled up or down in frequency. 

All tubes get complete electrical test. 

Agirg and life testing facilities. 

If no existing tube meets your needs, we'll be 
glad to quote on a special tube to do the job. For 
information, write RED BANK DIVISION, BENDIX 
AVIATION CORPORATION, EATONTOWN, NEW JERSEY. 

West Coast Sales & Service: 117 E. Providencia Ave., Burbank, Calif. 
Export Sales and Service: Bendix International Division, 205 E. 42nd St., N.Y. 17, N.Y. 

Canadian Distributor: Aviation Electric Ltd., P. 0. Box 6102, Montreal, Quebec 

'73.yT wif miente' 
AVIATION CORPORATION 
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Reliable products 
through Advanced -Engineering. 

Six new CBS 
bonded junction 
diodes 
HIGH FORWARD CONDUCTANCE 
HIGH BACK RESISTANCE 
EXCEPTIONAL STABILITY 

These data on the CBS 1N497 -1N502 speak 
for themselves. Check the low inverse cur- 
rents at the rated voltages ... and the low 

'forward voltage drop at 100 ma. 

Characteristic 111497 111498 111499 1N500 111501 1N502 

Max. continuous inverse 20 
working voltage (volts). 

40 50 60 80 100 

Max. reverse current @ max. 20 
inverse voltage (µamps) 

25 30 40 40 40 

Max. forward voltage drop 1 

ß 100 ma (volts) 
1 1 1 1 1 

'Max. operable recurrent peak voltages are 25% higher. 

The very low capacitances of these low - 
impedance diodes provide high rectification 
efficiency at high frequencies. Other ad- 
vantages are fast pulse recovery time .. . 

subminiature size ... ruggedness ... and 
hermetic sealing. Scrupulous cleanliness 
throughout manufacture and special proc- 
essing of the bonded junction help to assure 
unusually fine stability. 

Widespread applications for the CBS 1N497 - 
1N502 include computers, military equip- 
ment, control devices, and instruments. 
Diodes with exceptionally fast recovery time 
are also available on request. Write for data 
and application Bulletin E-266 on these 
latest additions to the growing line of CBS 
diodes. 

CBS semiconductors 

CBS-HVTRON, Danvers, Massachusetts 
A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC. 

ELECTRON ICS - June, 7956 Want more information? Use post card on last page. 53 

www.americanradiohistory.com



New trends and developments 
In designing electrical products 

Why General Electric Magnets clad in die-cast aluminum 
sheaths offer important design and cost advantages over 
the conventional methods of fabricating magnetic assemblies 

THE MAN in the picture below is 
removing a section of a radar 

magnetron tube magnet from a piece 
of equipment that goes by the im- 
posing title of "Lester -Phoenix Hori- 
zontal Cold Chamber H -HP -3X 
400 -Ton Die -Casting Machine." 

This machine is in our Edmore, 
Michigan, magnet plant, and its sole 
function is to cast aluminum sheaths 
on General Electric Alnico Perma- 
nent Magnets. 

These alclad magnets offer design- 
ers seven major advantages over 
conventional methods of fabricating 
magnetic assemblies. 
1. Die casting strengthens the mag- 

net structurally. 
2. Whole assemblies can be de- 

signed and built as a single 
"package," speeding the final as- 
sembly job at the plant. 

3. Design of mounting arrangements 
is simplified because pins, holes, 
and screws can be cast into the 
sheath, instead of the magnet. 

4. Responsibility for the entire as- 
sembly is centered in a single 
source, simplifying purchasing 
procedures, and eliminating costly 
in -plant assembly operations. 

5. Complete magnetic assemblies 
can be purchased premagnetized 
and/or pretested. 

6. Die casting provides a consistent, 
more attractive finish for appli- 
cations where appearance is im- 
portant. 

7. Die casting is a convenient, low- 
cost mass -production technique 
for magnetic assemblies that 
eliminates the problem of attach- 
ing crystalline cast magnets to 
other components. 

The following examples will illus- 
trate how these advantages can be 
turned to practical use. 

Figure 1 is a relay drag magnet 
assembly, typical of those used in the 
meter and instrument industry. Be- 
fore the manufacturer switched to 
this casting, it was necessary to cast 
a magnet against a piece of steel, 
bend the steel into the proper shape, 
and weld the ends together. 

Figure 1 

Now, however, magnet, mounting 
pin, and steel return path are as- 
sembled in a single operation - 
eliminating the difficult 3 -stage fab- 
rication job. This assembly - one of 
the most complex handled by the 
die-casting machine - illustrates the 
equipment's tremendous versatility. 

Figure 2 is a generator rotor, con- 
sisting of eight G -E Alnico magnets 
held in position on a camshaft by 
the cast -aluminum matrix. 

Figure 2 

The casting supplements the strength 
of the magnets (which are subjected 
to high rotary speeds). And it elimi- 
nates difficult grinding, assembly, 
and banding operations. 

The four radar magnetron tube 
magnets in Figure 3 give some idea 
of the wide range of sizes the 
machine is capable of handling. The 
smallest magnet (bottom, right) 
weighs only 1 lb., while a quarter 
section of the largest magnet weighs 
more than 11 lbs. 

Figure 3 

Here, the aluminum sheath improves 
magnetic stability by preventing 
direct contact between magnet sur- 
faces and steel objects. In addition, 
the mounting brackets cast in the 
sheaths eliminate inserts normally 
cast in the magnets which would 
weaken its energy and structure. 

Aluminum -sheathed magnets are 
often far less expensive than con- 
ventional magnets ... especially on 
long production runs. And, in many 
of the cases where the unit cost of 
alclad magnets is higher, the tre- 
mendous advantages gained by die 
casting have more than offset the 
price difference. 

The one best way to find out 
whether or not die casting is feasible 
on your application, is to check with 
a General Electric Magnet Engineer. 

You can do this - or obtain in- 
formation on any other problem in 
the realm of permanent magnets - 
by dropping a note to: Carboloy 
Department of General Electric 
Company, 11137 E. 8 Mile Ave., 
Detroit 32, Michigan. 

Progress /s Our Most /mporfant Product 

GENERAL ELECTRIC 
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VARIABLE 
RESISTORS 

EAST COAST OFFICE 
Henry E. Sanders 
130 N. Broadway 
Camden 2, New Jersey 
Phone: Woodlawn 6-1668 
TWX No. Camden NJ 380 
Phila. Phone: Market 7-3129 

WEST COAST OFFICE 
Robert A. Stackhouse 
928 S. Robertson Blvd., 
Los Angeles 35, Calif. 
Phone: Crestview 4-5931 
TWX No. BEV H 7666 

SOUTHWESTERN U.S.A. 
John A. Green Company 
6815 Oriole Drive 
P.O. Box 7224 
Dallas 9, Texas 
Phone: Dixon 9918 

CANADIAN DIVISION 
C. C. Meredith & Co., Ltd. 
Streetsville, Ontario 
Phone: 310 

SOUTH AMERICA 
Jose Luis Pontet 
Buenos Aires, Argentina 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 
OTHER EXPORT 
Sylvan Ginsbury 
8 West 40th Street 
New York 18, New York 
Phone: Pennsylvania 6-8239 

275,000 sq. ft. plant area ... 1500 employees .. . 

making ALL TYPES of variable resistors by the million ... for 
ALL TYPES of military and commercial applications. 

Dependable delivery. Exceptionally good delivery 
cycle due to enormous mass production facilities. 

A CTS control can be tailored to your specific requirement. 
Refer your control problems to CTS specialists today. 

CHICAGO TELEPHONE SUPPLY 
Waym94eriZow, 

ELKHART * INDIANA 

FOUNDED 1896 

Tlre &eluaive &fiecia/44fa >Grc Aeciacon .311a.44 .94oa./ucfion 49/14itiacer4 dleaia1,m4 
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lly does 4-J 
pt/he nod? 

DC 

DC Digital Voltmeter 0.01% ac- 
curacy. Automatic operation, in- 
cluding calibration; operates 
printer. 

RATIO 
Digital Ratiometer DC to 0.01 c. 
AC to 0.01% . Operates printer. 

GO NO GO 
SYSTEMS 

AC, DC, St , f. 

because 

AC -DC 
AC -DC Digital Voltmeter 0.1% 
AC, 10 kc. 0.01% DC. Auto- 
matic calibration; operates 
printer. 

f. t 
In -Line Counters Events -per - 
unit time. ± 1 digit accuracy; 100 
kc; operates printers. Timer: Uni- 
versal Counter -Timer. 

AUTOMATION 
SYSTEMS 

Sequential input scanner. Auto- 
matic print-out with AC, DC, 

E -I offers the only complete line of digital instru- 
ments and systems ... and leads the state of the 
art in digital instrumentation... proved by the 
long list of firsts in -the field. Reliability of E -I 
instruments has been established through hun- 
dreds of applications. If you want to quickly and 
automatically measure voltage, frequency, or re- 
sistance, E -I engineers will be happy to answer 
your inquiries regarding the application of E -I 
instruments to your specific problems. 

Where accuracy, 
simplified read-out, 

automatic operation, 
automatic print-out 

are required 
for measuring... 

SL 

Digital Ohmmeter Accuracy to 
0.01%. Automatic operation; 
operates printer. 

or where 
complete digital 

automation systems 
are specified... 

DIGITAL TESTERS 
AC to 0.1%. 

DC to 0.01%. 
Si to 0.01%. 

The Complete Line 
of Digital Instruments 

©LECTRO 
NSTRUMENTS 

I N O. 
3794 Rosecrans Avenue 
San Diego, California 

Engineering field offices in major U.S. and Canadian cities. 
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Long 
Life 
Here is a miniature 60 -CPS chop- 

per of proven life. Manufactured 

under rigid controls that assure 

you of uniformity, Type 175 chop- 

pers are still operating in the field 

after 10,000 hours. Life naturally 

depends on operating conditions; 

our experience is available to you 

in planning your circuit to take full 

advantage of the characteristics 

listed below. 

'.' 

'' i I iiR 81111N... tlr 
...... : ' MOM UPI : Ti. 

MIIIIIIIIIIIIIIIIi 1 ' : __ 
Operates 
in any 
Position 
Quasiresonant drive mechanism 

operates in any position. As a 

consequence, you can mount this 

versatile chopper as is most con- 

venientin packaging your equip- 

ment. Where space is limited, use 

a unit with solder -lug terminals. 

The chopper is hermetically seal- 

ed. Fumes and moisture cannot 

degrade performance. 

Frequency 

Voltage 

Chopper Ratings 
Drive 

60 6 CPS 

6.3 '- 0.6 RMS volts 

Contacts 
Dwell Time 165 { 15 electrical 

degrees 
Balance 15 electrical degrees 
Phase angle 20 electrical 

degrees 
Voltage 0 to 100 DC volts 

Current O to 2 MA in resistive 
circuit 
50 RMS microvolts 
average 

Above ratings are for operation in an amb- 
ent of 23 C. 

Noise 

Low 
Noise 
Noise level is inherently low. For 

still quieter operation, drive -coil 

leads can be brought in through 

the top. All types are also avail- 

able on special order with mu - 

metal cans. 

Chopper Application 
The chopper is a basic component; a SPDT switch that runs 

continuously and in synchronism with its drive voltage. It 

is an excellent modulator; requires no bias to maintain a zero 

null; produces 100% modulation. It is an equally fine syn- 
chronous detector. Choppers are used in such equipments as 

autopilots, machine controls, test equipments, and stabilized 
DC amplifiers. 

For further details write to 

DESIGNERS RMX 
MIDDLE RIVER BALTIMORE 20, MD. 

ENGINEERS 
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10 seconds or 10,000 hours, wiatever the life span 
required, G -E pulse-flnining network capacitors are 
engineered for the specific jot. The life -test data 
accumulated over more thai twelve years helps C --E 
engineers meet your special zoncLtions exactly. 
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12 years of test data back your selection 

of General Electric pulse -forming networks 

Capacitor service life requirements from 10 to 10,000 hours filled for hundreds 
of radar and guided missile applications by accumulated data 

Whatever service life your application calls for 
and whatever the conditions of operation, Gen- 
eral Electric can deliver a capacitor pulse -form- 
ing network that will give the finest performance 
for your radar and missile needs. 

The reason is the wealth of data accumulated by 
G -E engineers through twelve years of continuous 
life tests carried out on capacitor pulse -forming 
networks of practically every type, operating 
under widely varying conditions of temperature, 
voltage, and other service factors. From this 
data and experience, General Electric has 
established life limitations that enable networks 
to be produced that will match almost any 
specification-whether it calls for a service life 
of 10 hours or 10,000 hours. In addition, to the 
exacting needs regarding pulse width, rise time, 
number of pulses per second, and ripple, special 
requirements also can be met. These include 
multiple width networks and size reductions 
based on forced air circulation. 

The secret of G -E network performance lies in 
quality manufacture. Capacitor sections are 
constructed of low -loss kraft paper and high 
purity aluminum foil. Inductance coils are 
wound on threaded forms for stability of induct- 
ance throughout the life of the unit. Highest 
quality mineral oil is used for impregnation. 
Rugged, hermetically sealed cases help protect 
all components. 

G -E pulse-rorming networks have already proved 
their dependability in thousands of military 
installations on aircraft, ships, and on the 
ground, as well as in highly specialized missile 
applications. The engineering facilities of the 
Capacitor Department, Hudson Falls, N. Y., are 
at your disposal. Your local G -E Apparatus Sales 
Office will see that you receive application 
assistance with your network problems. Or write 
for bulletin GEA -4996 to the General Electric 
Company, Section 442-32, Schenectady 5, N. Y. 

Progress /s Our Most /mporfant Product 

GENERAL ELECTRIC 

A FULL LINE OF CAPACITORS FOR THE ELECTRONICS INDUSTRY 

METAL -CLAD TUBULAR CAPACITORS 
for all d -c uses where utmost reli- 
ability is required. Ratings: .001 to 
1.0 uf, 100-600 v. d -c. Tol: 5%, 

10%, or 20%. Temp. range: 
-55 C to +125 C with solid 
impregnant: -55 C to +85 C with 
mineral oil. Write for GEC -987. 

125 C TANTALYTIC* CAPACITORS-for high speed 
aircraft and missile systems where quality, long 
life, and small size are main requirements. In 
plain or etched foil, and rectangular or tubular 
designs. Ratings: .25 to 180 uf, 10 to 100 volts. 
Tolerance: +20% (plain foil), -15 to +757 
(etched). Temp. range: -55 C to +125 C. Write 
for GEA -6258. *Reg. trade -mark of General Electric Co. 

MIL -C -25A CAPACITORS-for filter, 
by-pass, and blocking in military 
equipment. Built to MIL -C -25A 
specifications. Ratings: .05 to 15 uf 
at 100 to 12,500 v. d -c in case styles 
CP50, CP60, CP70 series. Temp. 
range: -55 C to +85 C, and -55 C 
to +125 C. Write for GEC -810. 
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visit your electronics representative at ......... 
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HOW BIG IS WESCON ? 

More than 30,000 are expected to be drawn 
to the 670 booths at this year's WESCON. 

Giant tents outside the Pan Pacific Audito- 
rium will house the overflow of exhibitors, 

who number 100 more than last year. The 

Convention will present its program at the 

Ambassador Hotel concurrently with the 

Show. 1956 WESCON represents big doings 

and big business for the electronic industry. 

how August 

electronics 
merchadises your 

products and services 

at the Wescon Show 

Advertisers in August, electronics enjoy 
three-way merchandising of their prod- 
ucts and services during the August 21- 
24 Western Electronic Show and Con- 
vention in the Pan Pacific Auditorium 
and Annex, Los Angeles. (1) Adver- 
tisers announce booth numbers and pre- 
view their displays because buyers study 
the August issue to plan ahead their 
activities before the hectic show days. 
(2) Advertisers not exhibiting receive 
maximum attention for their products 
and services because all the important 
people at the Show spend hours with the 
advertising pages of electronics. (3) Ad- 
vertisers in August, electronics who are 
WESCON exhibitors will receive hand- 
some advertising merchandising dis- 
plays - the same that made such a hit at 
this year's IRE Show. 

Plan your August, electronics advertise- 
ment now for best merchandising re- 
sults. The issue will be in the mail July 
26th, well before Show time. 

Closing Dates: copy set by publication-June 25th 

complete plates-July 1st 

...eootn 1220 electronics T. qBp 

A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N. Y. 
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NOW...64 SERIES -STRING 

SMALL TV PORTABLES WITH 
New 300 and 450 -ma types mean 

Dimensions of series-sttiing TV sets are compared by R. V. Bontecou 
(lef), marketing manager, and L. B. Davie, general tanager, G -E 
receiving tubes. General Electric series -string tubes make possible 
new small size in portab.e TV receive=s also meet 3rcuit needs up 
thrcugh table models te oc nose sets. Chassis shown in tie illustra- 
tion have 9-, 14-, and 2:7. -=.ch p_cture tubes 
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TUBES MAKE POSSIBLE 

LOW HEAT DISSIPATION! 
reduced temperatures, minimum cabinet space! 

Series -string tubes for television were pioneered by General 
Electric, so that designers could match cost -saving with reli- 
able TV performance. Over 50 G -E 600 -ma series -string 
types with uniform warm-up time already are available for use 
in larger models of television receivers. 

Now General Electric targets the needs of the fast-growing 
market for small second sets and portables with new 300 -ma 
and 450 -ma series -string tubes. Power requirements are 
lower, and less heat is generated. As a result, cabinets can be 
smaller and lighter than ever before. 

The 22 new 450 -ma types listed below, include among 
them a full tube complement for medium -to -small -size series - 
string receivers. Designers of still more compact sets-down 
to 8 -inch portables-will find that the 8 new 300 -ma series - 
string types plus a 1V2 high -voltage rectifier can be used to 
make up a complete television circuit. 

Ask for G -E series -string tube recommendations to cover 
your new, small sets now in the drawing -board stage! Address 
Tube Department, General Electric Co., Schenectady 5, N. Y. 

NEW G -E 450 -MA SERIES -STRING TUBES 
TYPE PROTOTYPE TYPE PROTOTYPE 

3AF4-A 6ÁF4 -A 6U8 -A 6U8 
4BC5 6BC5 8AU8 6AU8 
4BN6 6BN6 8BH8 6BH8 
4BU8 6BU8 8CG7 6CG7 
4CB6 6CB6 8CM7 6CM7 
58Q7 -A 6BQ7-A 8CN7 6CN7 
5BZ7 6BZ7 9ÁU7 12AU7 
6AQ5-A 6A05 17ÁV5 -GA 6AV5-GA 
6BK7-B 6BK7-A 17AX4-GT 6AX4-GT 
6J6 -A 6J6 17C5 5005 
618-A 618 17DQ6 6DQ6 

"4-n 

NEW G -E 300 -MA SERIES -STRING TUBES 

TYPE PROTOTYPE 

6AU6-A 6AU6 
6CE5 (Note 1) None 
6CB6-A 6CB6 
7AU7 7AU7 

TYPE PROTOTYPE 

9U8 -A 6U8 
1008 (Note 2) None 
17H3 (Note 3) None 
18A5 (Note 4) None 

1. Improved version of 6BC5. 

2. Miniature triode pentode, for use in vertical 
deflection circuit. 

3. Miniature damping diode. 

4. Octal -base beam pentode. Horizontal sweep 
tube. 

Progress /s Our Most /mpor/ant Product 

GENERAL nELECTRIC 
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Variable width - width of each of 5 

pulses can be adjusted independently. 

Variable delay-delay between ea -Th of 
5 pulses be adjusted independently. 

..-----""'. 
CODE MODULATED MULTIPLE -P 

MICRiIWAVE SIGNAL GENER 

4--> 
r-+ 
a I 
a E 

-a 6.. 
; Pulse -time modulation-input provided 

in each ci 5 pulse channels for external 
pulse -time modulation. 

Variable repetition rate-repetition rate 
of each g-oup of pulses can be varied. 

CODE MODULATED 
MULTIPLE -PULSE 
MICROWAVE 
SIGNAL GENERATOR 
Model B 950-10,750 mc 

Generates multi -pulse modulated carrier 

for beacons, missiles, radar... provides 5 independently 

adjustable pulse channels, 4 interchangeable r -f oscillator 

heads, precision oscilloscope, self-contained power supplies 

...all in one integrated mobile instrument. 

The Polarad Model B is an essential instrument for testing beacons, missiles, radar, navigational 
systems such as DME, Tacan, H. F. Loran, etc., where multi -pulse modulated, microwave frequency 
energy with accurately controlled pulse width, delay, and repetition rate is required for coding. 

A fully integrated self-contained equipment with these features: 

Four Interchangeable Microwave Oscillator 
Units - all stored in the instrument ... each 

with UNI -DIAL control ...precision power 
monitor circuit to maintain 1 mw power output 
reference level ... keying circuit to assure 

rapid rise time of modulated r -f output ... 
non -contacting chokes. 

Five Independently Adjustable Pulse Channels 

-each channel features variable pulse width 
and delay; has provisions for external pulse - 

time modulation. 

Precision Oscilloscope with Built -In Wide Band 

RF Detector for viewing the modulation en - 

SPECIFICATIONS: 
Frequency Range: 

Band 1 ... 950 to 2400 me 
Band 2 ... 2150 to 4600 me 
Band 3 ... 4450 to 8000 me 
Band 4 ... 7850 to 10,750 me 

Frequency Accuracy ... -1-1% 
RF Power Output . 1 milliwatt maximum (0 DBM) 
Attenuator: 

Output Range ... 0 to -127 DBM 
Output Accuracy ... ± 2db 
Output Impedance ... 50 ohms nominal 

RF Pulse Characteristics: 
a. Rise Time ... Better than 0.1 microsecond 

as measured between 10 and 90% of maxi- 
mum amplitude of the initial rise. 

b. Decay Time ... Less than 0.1 microsecond 
as measured between 10 and 90% of maxi- 
mum amplitude of the final decay. 

c. Overshoot ... Less than 10% of maximum 
amplitude of the initial rise. 

AVAILABLE ON EQUIPMENT LEASE PLAN 

velope and accurately calibrating the r -f pulse 

width, delay, and group repetition rate. 
Equipped with built-in calibration markers. 

Self -Contained Power Supplies-Model B 

operates directly from an AC line through an 

internal voltage regulator. The coded multi - 
pulse generator is equipped with an elec- 

tronically regulated low voltage DC supply. 
Klystron power unit adjusts to proper voltage 
automatically for each interchangeable band. 

Contact your Polarad representative or write 
to the factory for detailed information. 

Internal Pulse Modulation: 
No. of Channels ... 1 to 5 independently on 

or off 
Repetition Rate ... 40 to 4000 pps 
Pulse Width ... 0.2 to 2.0 microseconds 
Pulse Delay ....0 to 30 microseconds 
Accuracy of Pulse Setting ... 0.1 microsecond 
Minimum Pulse Separation ... 0.3 microsecond 
Initial Channel Delay ... 2 microseconds from 

sync. pulse 
Internal Square Wave ...40-4000 pps (sepa 

rate output) 
Pulse Time Modulation: 

Frequency ... 40-400 cps any or all channels 
Required Ext. Mod.... 1 volt rms min. 
Maximum deviation ... ±0.5 microsecond 

Power Input (built-in power supply) 105/125 v. 

60 cps 1200 watts. 

FIELD MAINTENANCE SERVICE AVAILABLE 
THROUGHOUT THE COUNTRY 

ELECTRONICS CORPORATION 43-20 34th STREET, LONG ISLAND CITY 1, N. Y. 

REPRESENTATIVES Albuquerque Atlanta Baltimore Boston Buffalo Chicago Dayton Englewood Fort Worth Los Angeles New York 

Philadelphia San Francisco Syracuse Washington, D. C. Westbury Winston-Salem Canada, Arnprior, Toronto 
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EIMAC X600 Klystron covers 

1700-2400mcs at lOkw/cw 

with less than one watt drive 

Delivering 10 kilowatts at 1700-2400mcs., 
the Eimac X600 opens another portion of 

the spectrum to high power forward -scatter 

communications. This new four cavity 
klystron operates at 40% efficiency with 
power gains up to 50 db. 

Exceptionally wide range tuning over 
700mc., giving one tube coverage between 

1700 and 2400 megacycles, and a large, 

conservatively rated oxide cathode are 
bonus features of the Eimac X600. The 

exclusive Eimac modulating anode makes 

it desirable for pulse and amplitude modu- 

lation applications. 
As is the case in all Eimac UHF klystrons 

RF circuitry is completed outside the 
vacuum envelope giving equipment manu- 

facturers the exclusive advantages of read- 
ily adjustable input and output coupling 
and individual intermediate cavity loading. 
Users benefit through accessible tuning 
elements, ease of maintenance and operat- 
ing economy. 

i 

For information on the X600 and 
other Eimac klystrons for high power 
tropospheric scatter and MTI radar 
systems, contact our Application 
Engineering Department. 

EITEL-McCULLOUGH, INC. 
SAN BRUNO CALIFORNIA 
The world's largest manufacturer of transmitting tubes 
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Life tests of Westinghouse selenium stacks 
prove lowest forward aging rate in industry 

This is another way Westinghouse assures you of product reli- 
ability. Life tests are conducted at not less than 35°C ambient. 
The standard Westinghouse life test method is to operate the 
stacks continuously at 1 10% of rated voltage and current output. 
During the first two years of these tests, practically no Increase 
in forward resistance has occurred. Some stacks have actually 
decreased in forward resistance during this period. 

Such tests establish the quality of the product and the uniformity 
of cell production. They also prove the superiority of the 
Westinghouse evaporative process for applying selenium to the 
cells. This is your assurance of consistent performance for the 
life of the selenium stack. 

For all the facts, call your Westinghouse sales engineer. He'll 
show you other reasons why it pays to specify Westinghouse 
selenium stacks.. J-21949 

WATCH wEs`TBrGHovS,E! 
WHERE BIO THINGS ARE HAPPENING TODAY: 
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SYSTEM DESIGNERS 
now specify VA -800 series klystrons for 

FORWARD SCATTER COMMUNICATION 

This VA400C .klystron is installed in a forward scatter 
transmitter built by Varian far the Massachusetts 
Institute of Technology's Lincoln Laboratory. 

First with 10 kW power in the important 2000 Mc range 
is the Varian VA -800 Klystron series. Two tubes cover the 
range 1700-2400 Mc, the VA -800C for higher frequencies 
... the VA -800A for lower frequencies. These klystrons offer 
reliability backed by a 1000 -hour warranty, simplified design 
that permits easy installation without demounting any com- 
ponents and superior performance that extends microwave 
propagation far beyond previous limits. 

Career Opportunities at Varian 
are well worth the consideration of 

engineers and scientists ... a 
letter to our Personnel Director 

will bring full details. 

THE 

MARK OF 

LEADERSHIP 

Power f3L:put: 10 A'' 
Frequency Rangle: 1700-2400 Mc 

Gain: 50 db at malxirnur->s rower 

VARIAN KLYSTRONS HELP SOLVE SYSTEM 
DESIGN PROBLEMS in long range microwave 
communication, cw radar and illuminator service. 
Why not write today for complete specifications 
and technical data on the VA -800 series and other 
Varian high -power klystrons? Contact your near- 
est Varian representative or address Applications 
Engineering Department Fl 

VARIAN associates 
PALO A L r O, CALIFORNIA 
Representatives in principal cities 

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVE SYSTEM COMPONENTS, 
R. F. SPECTROMETER'S, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES 
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If you need to guard against overloads, it'll pay you to use 

mercury relays 
Adlake relays require no maintenance whatever...are quiet and 
chatterless ... free from explosion hazard. Dust, dirt, moisture and 
temperature changes can't affect their operation. Mercury -to -mer- 
cury contact gives ideal snap action, with no burning, pitting or 
sticking. Time delay characteristics are fixed and non-adjustable. 

For more information about Adlake Relays, write The Adams & 
Westlake Company, 1171 N. Michigan, Elkhart, Indiana 

The Adams & Westlake Company 
Established 1857 ELKHART, INDIANA New York Chicago 
the original and largest manufacturers of mercury plunger -type relays 

9 r jear 
w .:ndiáq é md.0 M. 
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OTHER -hp- QUALITY VOLTMETERS 

-hp- 400AB, for general ac 
measurements. Covers 10 cps 
to 600 KC, 0.3 mv to 300 v. 
Accuracy ± 2%, 20 cps to 100 
KC. 10 megohm input imped- 
ance plus 25 µµf shunt insures 
circuits under test against dis- 
turbance. Readings direct in 
volts or dbm. $200.00 

-hp- 400D, highest quality, 
wide range, maximum useful- 
ness. Covers 10 cps to 4 MC, 
0.1 mv to 300 v. New amplifier 
circuit provides 56 db of feed- 
back. (mid -range) for ultimate 
stability. 10 megohm input im- 
pedance prevents disturbing 
circuits. Sealed or long -life elec- 
trolytic condensers; rugged, 
trouble -free. $225.00 

-hp- 410B, industry's stand- 
ard for vhf -uhf voltage meas- 
urements. Wide range 20 cps 
to 700 MC, response flat within 
1 db full range. Diode probe 
places 1.5 µµf capacity across 
circuit under test; this plus 10 
megohm input impedance pre- 
vents disturbance. Instrument 
combines highest quality ac 
voltmeter with dc voltmeter 
(122 megohm input imped- 
ance) and ohmmeter covering 
0.2 ohms to 500 megohms. 
$245.00 

M9 

-Accuracy 
Voltmeter 

New! 1% acc 
Frequency reege 1 

10 R .., ohm input 
1yß,'0.1 my 
Dire adings in y 
Functions as stable 

New -hp- 400H Vacuum Tube Voltmeter combines 

broadest usefulness with wide voltage and frequency 

coverage, and the greatest accuracy ever offered in a 

multi -purpose voltmeter. 

On line voltages of 103 to 127 v, accuracy is ± 1% full 

scale, 50 cps to 500 KC; ± 2%, 20 cps to 1 MC, ± 
5%, 10 cps to 4 MC. Readings are direct in db or volts 

on 5" mirror scale meter; 12 ranges cover 0.1 mv to 300 

v. High 10 megohm input resistance minimizes loading 

to circuits under test. Stabilized amplifier -rectifier with 

feedback loop gives high long-term stability; line volt- 

age changes as great as ± 10% cause negligible varia- 

tion. Overvoltage protection is 600 v on all ranges. High- 

est quality, rugged construction throughout. $325.00. 

CALL YOUR -hp- REPRESENTATIVE 
FOR COMPLETE DETAILS 

HEWLETT-PACKARD COMPANY 
3691A PAGE MILL ROAD PALO ALTO, CALIFORNIA, U.S.A. 

CABLE "HEWPACK" DAvenport 5-4451 

Field Engineers in all Principal Areas 

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

eQuality, value, complete coverage in voltmeters 
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EXTERNAL FIELD REDUCTION OF 70 TO 7 is measured, above, using a formers, is a static -magnetic regulator, has no moving parts and requires no 
magnetic pickup coil and a meter. The housing cover is removed exposing the manual adjustments or maintenance. It provides automatic, instantaneous 
terminal board. This new stabilizer, like all Sola Constant Voltage Trans- voltage regulation within ±1%, even with primary voltage swings of ±15%. 

New Sola Constant Voltage Transformer 
Reduces External Field by 90% 

An improved Sola Constant Voltage Transformer 
design retains all the advantages of the Sola CV principle 
while providing a 90% reduction in external field and up 
to 53% lighter weight. 

In applications employing "magnetic field -sensitive" 
electronic equipment, such as high -gain audio circuits, 
the new Sola CV design offers important advantages. 
Cathode ray tubes-high-gain amplifiers-microwave 
plumbing-may be mounted close to the transformer; 

usually magnetic shields may be eliminated. 

The new housing has a smooth overall contour which 
minimizes dust accumulation. It is finished in attractive 
gray hammerloid. 

The new Standard Type Sola CV transformer is avail- 
able in 3 capacities -250, 500, and 1000va. For specific 
advice on your particular application, contact your Sola 
representative listed below. 

LATRANSFRMERS 

Write for Bulletin CV -170D 
SOLA ELECTRIC CO. 
4633 W. 16th Street 
Chicago 50, Illinois 

CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment LIGHTING TRANSFORMERS for All Types of Fluorescent 
and Mercury Vapor Lamps. SOLA ELECTRIC CO., 4633 West 16th Street, Chicago SO, Illinois, Bishop 2-1414 NEW YORK 35: 103 E. 
125th St., TRaf cigar 6-6464 PHILADELPHIA, Commercial Trust Bldg., Rittenhouse 6-4988 BOSTON: 272 Centre Street, Newton 58, Mass., 
Bigelow 4-3354 CLEVELAND 15, 1836 Euclid Ave-, PRospect 1-6400 KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 LOS ANGELES 23: 
3138 E. Olympic Blvd., ANgelus 9-9431 TORONTO 17, ONTARIO, 702 Laird Drive, Mrryfair 4534 Representatives in Other Principal Cities 
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Standard Heavy -Duty Stacks Encapsulated Rectifiers 

Extremely long life ...with no maintenance 
problems. Thousands of voltage/amperage com- 
binations available. Sizes from 11/16" square 
cells to giant 6" x 10" plates ... Federal can 
provide a power rectifier for almost every type 
of industrial and military equipment. 

High -Voltage Stacks 

MIENffle 

efonommouto 

_ 

250 to 5000 volts/5 to 40 milliamps. Encased 
in paper, glass, Bakelite, nylon, or metal tubes. 
Simple fuse -clip mounting of ferrule terminal 
types. Also, hermetically -sealed types. Uses: 
CRT high -voltage supplies, photoflash, insula- 
tion testers, etc. 

High -Temperature Stacks 

For maximum operating life at ambient tem- 
peratures up to 150° C. A full range of voltage/ 
current combinations for medium and high 
temperatures. Ideal for aircraft and military 
equipment. 

Magnetic Amplifier 
Rectifiers 

Selenium cells and stacks precisely manufac- 
tured, tested, and selected to assure a high de- 
gree of stability and very low reverse current. 
For use with saturable reactors, regulated DC 
power supplies, etc. 

Maximum resistance to impact, acceleration, 
and vibration. Complete protection from harm- 
ful atmospheric conditions. Other electronic 
components may be encapsulated with recti- 
fier to form a rugged, replaceable "potted" 
circuit. 

INDUSTRY and DEFENSE 

LOOK TO Federal 
FOR THE FINEST IN 

SELENIUM RECTIFIERS 

Selenium 
Contact Protectors 

Extend contact life by over 1000 times. Used 
in inductive circuits to prevent erosion of 
switch contact surfaces ... to suppress arcing 
and rf transients. Minimum effect on release 
time. Hermetic sealing meets JAN specs. For 
relays, electromagnets, and telephone systems. 

LET US KNOW your AC -to -DC 
conversion problems. For further 
information on Federal Industrial 
Rectifiers, call NUtley 2-3600, 
or write to Dept. F -813A 

Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. 

In Canada: Standard Telephones and Cables Mfg. Cc. (Canada) ltd., Montreal, P. Q. 

Export Distributors: International Standard Electric Corp., 67 Brood St., New York 

Pioneering 
Leadership 

Federal is the original supplier of 
selenium rectifiers in the United 
States ... leading the field in re- 
search, development and produc- 
tion. 

Facilities 
and Service 

Federal's facilities can handle the 
largest and most complex orders 
...satisfy the rush requirements of 
customer production peaks. Every 
order-large or small-is processed 
through a skilled engineering staff 

Quality 
and Economy 

Federal's modern fabrication 
methods, mass production, inten- 
sive quality control, and rigid test- 
ing assure a product of highest 
quality and greatest economy. 

A DIVISION OF 
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SJP!RIOR IMPACT, !HOC[, AND VIBRA11OV 
;refection is assured b, IRC's epee ally-compourded 
coatngs and housings. Mutt ?le layers of speciel 
vanishes, plus molded housings ccnbine to provide 
excellent insulating properties and i npact resistcnce. 

Extra 

In a sense, a resistor is sim- 

ply a mechanical device for 

packaging ohms. So it's easy 

to see why the materials 

entering into the mechani- 
cal package are extremely 
important to resistor per- 

formance. That's why more 
than one-third of the 200 

technicians at IRC are occu- 

pied in developing insulat- 
ing coatings and housings 

that give extra protection 

resistor protection pays off 

against mechanical damage, 
humidity effects, and tem- 
perature variations. 

Out of this never-ending 
activity come coatings and 
molding compounds that are 
custom-tailored for each and 
every type of resistor. As a 
result, every IRC resistor 
gives far more protection 
from damage and ambient 
conditions than any other of 
its type ! 

EXCESSIVE HUMIDITY AID EXTREME TEM- 
PERATURE CONDITIONS lave minimum effect 
o'er the resistance vcbe of RC resistors. ResótNe 
e errent: and protective codlings ]re combined ro 
give e,eellent moisture resi-sance and heat disi- 
poion-properties that mean short and bnR- 
term stability. 
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How resistors give added protection 

molded 

resistors 
Fixed 

Composition Resistors Insulated Wire 
Wound Resistors 

Molded Deposited and 
Boron Carbon Resistors 

Plastic compounds used in IRC molded resistors are all specified by IRC to combine 

excellent insulating properties, moisture resistance, and impact resistance. 

insulated 
Wire Wound Chokes 

varnish 

coated 

resistors 
Deposited and Boron 

Carbon Resistors 

High 

Voltage Resistors 

C1 

High 

Frequency Resistors 

Where mechanical damage isn't a major problem, IRC resistors give excellent 

protection at lower cost through the use of IRC-developed varnish coatings. Because 

several layers are applied and cured under specially controlled conditions, these 

resistors offer superior humidity and temperature characteristics. 

High 
Frequency Resistors 

cement 

insulated 

resistors 
Power Wire Small Insulated 

Wound Resistors Power Resistors 

The special cement coatings used to insulate IRC 
power resistors give excellent mechanical pro- 
tection. Type PWW Resistors, for example, with- 
stand a transverse pressure of 25 pounds. These 
exclusive IRC cements also permit maximum heat 
dissipation and give superior moisture protection. 

Insulated Composition Resistors 
Deposited and Boron Carbon 
Precistors Power Resistors 
Voltmeter Multipliers Ultra HF 
and Hi -Voltage Resistors. 

Low Wattage Wire Wounds 
Resistance Strips and Discs 
Selenium Rectifiers and Diodes 

Hermetic Sealing Terminals 
Insulated Chokes Precision Wire 
Wounds. 

HYCOR, Division of International Resistance Co., 

Sylmar, Los Angeles County, California 

Subsidiaries: 
Circuit Instruments Inc., St. Petersburg, Florida 
Hycor Company, Inc., Vega Baja, Puerto Rico 

impregnated 

and 

encapsulated 

resistors 

Precision 

Wire Wound Resistors Encapsulated Precision 
Wire Wound Resistors 

Type WWJ Resistors feature o special compound that 
thoroughly impregnates the winding and remains 
stable at varying temperatures. This compound not 
only gives maximum mechanical protection, but also 
serves as an insulating barrier and minimizes mois- 
ture effects. In IRC encapsulated resistors, the same 
epoxy resin is used for both the core and the outer 
housing, thus minimizing the effects of expansion 
and contraction due to various temperature condi- 
tions. This epoxy resin also imparts excellent insulat- 
ing and moisture -resistant properties to the housing. 

INTERNATIONAL RESISTANCE COMPANY 
Dept. 234, 401 N. Broad St., Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 

Please send technical bulletins describing Fixed Compositions 

E Deposited and Boron Carbons E Low Power Wire Wounds E Power 

Wire Wounds E High Voltage Types E High Frequency Types E Insu- 

lated Chokes Precision Wire Wounds E Encapsulated Precisions 

Name 

Company 

Address 

City State 

I 
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Block diagram of a typical FM carrier record - 
playback system, utilizing electronic wow 
and flutter compensation. 

ELIMINATING WOW and FLUTTER 
in magnetic tape data recording 

"brute force vs. compensation" 

The careful transport design 
that reduced wow -and -flutter to 
a negligible factor in audio re- 
cording met with little success 
in critical data recording . . . 

despite superhuman efforts di- 
rected toward "perfect" trans- 
port design. 

It isn't too difficult to see that 
even if a perfect transport were 
devised, it would be extremely 
costly, and limited to operation 
under only the most highly con- 
trolled conditions. That's why 
Davies bypasses this "head-on" 
or "brute -force" approach com- 
pletely, and uses, instead, the 
surprisingly simple technique of 
electronic wow and flutter com- 
pensation. 

As incorporated into a Davies 
magnetic tape data recording 
system, compensation uses wow 

and flutter to eliminate itself. A 
constant frequency reference 

Oscillograph of signal is recorded simultane- 
and with (right) 

sine wave, without (left) 
compensation signal sub- 

ously with the data signals on an tracted. 

adjacent channel. Any tape 
speed irregularity frequency - 
modulates the reference signal. 
On playback, the discriminated 
reference signal is merely added 
out of phase to the data signals, 
almost eliminating first order 
wow -and -flutter problems. 

With compensation, overall 
system performance is never de- 
pendent on the transport. For 
that matter, many a job for 
which 0.1% rms wow and flut- 
ter recording without compen- 
sation would not prove sufficient, 
can easily be accomplished with 
a 0.5% rms machine. 

The illustration shows a sine 

wave, recorded on a transport 
with deliberately introduced 1% 
peak -to -peak wow and flutter. 
The uncompensated sine wave 
is to the left, and the compen- 
sated sine wave to the right of 
the line. 

Further information on the 
role of compensation in mag- 
netic tape data recording is pro- 
vided in Bulletin 2901, "Wow 
and Flutter Compensation In 
Magnetic Tape Data Recording 
(FM Carrier Systems) ", avail- 
able on request to Davies Labo- 
ratories, Inc. 

LABORATORIES 
INCORPORATED 

4705 Oueensbury Road Riverdale, Maryland 
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Epoxy strengthens accelerometer 

For Yloloilt 

aircraft maouvers 

This accelerometer or transducer is vital to the fire control mecha- 
nism of high-speed military aircraft. As part of an automatic com- 
puter, it measures rate of velocity change. The job demands absolute 
dependability. 

To withstand the mechanical and thermal shocks of aircraft oper- 
ation, the accelerometer is encapsulated in a hermetically -sealed hous- 
ing made from a Rezolin compound based on BAKELITE Brand Epoxy 
Resin. Thousands of fine wire windings are held firmly and safely in 
position because this resin is compounded to match the thermal 
expansion characteristics of the assembly's working elements. 

Encapsulation and sealing with compounds based on BAKELITE 
Epoxy Resin is a fast, simple operation; the liquid resin, mixed with 
its liquid hardener, is poured into place. It quickly cures into a hard, 
strong structure with outstanding dimensional stability. 

Other advantages of BAKELITE Epoxy Resins include excellent 
adhesive properties, resistance to chemicals and moisture, high 
dielectric strength, and a wide operating temperature range. As a 
result, these materials are finding increasingly successful uses similar 
to the one described here. 

Testing vibration characteristics of accelerometers at the Ram Meter factory. Compounds 
formulated by Rezolin, Inc., Los Angeles 45, Calif., for Ram Meter Inc., Ferndale 20, Mich. 

The RAM accelerometer is a uniquely - 
designed, extremely low -friction type. 
Hermetic sealing with Rezolin com- 
pounds of BAKELITE Epoxy Resin pro- 
vides a constant Self -damping factor 
over a wide altitude temperature range. 
In cross section above, vertical white 
lines marking cylinder walls are formed 
by thousands of dine wire windings 
firmly embedded in epoxy. 

BAKELITE 
EPDXY RESINS 

BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ® 30 E. 42nd St., New York 17, N. Y. 

The term BAKELITE and the Trefoil Symbol are registered trade -marks of UCC 
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This MARCONI 
EMS/AM M. Signa/ Generator 

COVERS ALL MOBILE COMMUNICATION BANDS 

The new Marconi Signal Generator type 1066/1 

meets all requirements for the design and main- 

tenance of f.m. equipment in the range 10-470 

Mc. Here is a precision Marconi instrument for 

an exacting job. 

The oscillator works on fundamentals through- 
out and there are no spurious submultiple out- 

puts; its temperature compensation and fully - 
regulated plate and filament supplies give 

excellent frequency stability. A magnetically - 
biased ferrite frequency modulator ensures rock 

steady deviation characteristics. Other major 
features are the Marconi -patented contactless 
range turret and a 5051 piston attenuator which 

is truly resistive. Engineers will appreciate the 

separate incremental frequency controls with 
meter calibration; these enable precise f.m. car- 

rier shifts of as little as 1 kc in 450 Mc without 
readjustment of main frequency control. 

F.M./A.M. SIGNAL GENERATOR TYPE 1066/1 
Abridged Specifications 

Frequency Range: 10 to 470 Mc in five bands-all on fundamentals 
Frequency Stability: Better than 0.0025% per 10 minutes period after 
warm-up Modulation, F.M.: 0 to 20 and 0 to 100 kc deviation moni- 
tored and continuously variable Modulation, A.M.: 0 to 20 and 0 to 
80% depth, monitored and continuously variable Modulation Frequen- 
cies: 1 and 5 kc Distortion due to Modulator: Less than 1% Output: 
0.1 µV to 100 mV across a 500 termination Output Accuracy: Incre- 
mental, 0.2 dB; within 2 dB overall Leakage: Negligible; allows full 
use of 0.1 µV output Incremental Frequency Controls: Variable, 0 to 
±100 kc. Stepped, ± 5, 10 and 15 kc. Tubes: 5Z4G, 6AK6, 6CD6G, 
6AK5, OB2, 5861, 6C4, 6L6G, 12AT7. 
MARCONI F.M. DEVIATION METERS 791C AND 934 ARE COMPANION INSTRUMENTS 

MARCONI 
INSTRUMENTS 

liz4cone'-4úce 1897 
44 NEW STREET NEW YORK 4 

CANADA: CANADIAN MARCONI COMPANY, 

MARCONI BUILDING, 2442 TRENTON AVENUE, 

MONTREAL. 

ENGLAND: Head Office: Marconi Instruments Ltd., St. Albans, Herts. Managing Agents in Export: Marconi's Wireless Telegraph Co. Ltd., Marconi House, Strand, London, W.C.2 

TC 79 
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When specifications call for- 

glass-to-metal 
seals* og:5-44 

9 MAJOR DESIGN 
ADVANTAGES 

O CUSHIONED GLASS CONSTRUCTION 
Fa DESIGN STANDARDIZATION HIGH 
DIELECTRIC STRENGTH O VACUUM 
TIGHT SEALING MINIATURIZATION 
O SUPER DURABILITY FI VIBRATION 
RESISTANCE s MAXIMUM RIGIDITY 
O ECONOMY AND PROMPT DELIVERY 

Check your requirements with sealed terminal specialists! 
Electrical Industries specializes in the design and manufac 
ture of sealed terminations for all types of electronic and 
electrical components. Both standard and custom terminals 
can be supplied quickly to meet every design specification 
and the severest environmental condition. In most cases, 
specifications can be met with standard types that offer 
maximum economy and fast delivery! 

Consult E-1 First 
- for Compression Seals, Multiple Headers, Sealed Ter- 
minals, Condenser End Seals, Threaded Seals, Transistor 
Closures, Miniature Closures and Color Coded Terminals - 
one dependable source for all hermetically sealed terminal 
requirements! 

INDUSTRIES 
VISION OF AMPEREX ELECTRONIC CORPORATION 

SUMMER AVENUE, NEWARK 4, NEW JERSEY 

*PATENT PENDING-ALL RIGHTS RESERVED 
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Make or buy - which is best for you? 

You'll make out better if you let 
CTC make your terminal boards. Why? 
The answer is simple. 

CTC is equipped to produce quality 
terminal boards economically. The 
two key words in that sentence are 
"quality" and "economy." Here's how 
CTC can guarantee both. 

Our swaging machines use tools we 
designed ourselves that prevent cracked 
boards and "cracked" rivets. Each 
terminal is fastened securely - and 
carefully. CTC terminal boards have no 
"weak spots". 

Our finishes and coatings are applied 
smoothly. There are no wrinkles or 
heavy deposits. CTC terminals are se- 
lected from certified stock that is free 
from defects_ CTC guarantees the ter- 
minals themselves - even to the thick- 
ness of plating! 

The result of this is you are sure of 
the finest terminal boards in the quan- 
tity you want them in - and at a price 
you couldn't duplicate if you made 
them yourself. Get all the facts. Write 
for specifications and prices. You'll 

agree, you'll make out better if CTC 
makes your boards. Cambridge Therm - 
ionic Corporation, 437 Concord Ave., 
Cambridge 38, Mass. On the West 
Coast contact E. V. Roberts and 
Associates, Inc., 5068 West Washington 
Blvd., Los Angeles 16, and 61 Renato 
Court, Redwood City, California. 

A LARGE VARIETY OF CTC SOLDER TER- 
MINALS is available ranging from the miniatur- 
ized to the larger regular type. Each can be 
obtained in a variety of shank lengths and finishes 
and coated with water dipped lacquer for pro- 
tection during storage. 

CAMBRIDGE THERMIONIC CORPORATION 

makers of guaranteed electronic components 
custom or standard 
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Better Things for Better Living 

. through Chemistry 

ELECTRONIC D 
` PROPERTY AND APPLICATION DAT 

ON THESE VERSATILE ENGINEERING MATERI. 

"ZYTEL," "ALATHON," "TEFLON," "LUCITE._ 

Type -U clamps manufactured by Dakota Plastics 

Co., Compton, California. 

Type -U clamps of "Zytel" 
save time and money 

in wire bundle installations 

Combining the characteristics of heat 

stability, flexibility and impact 
strength, Du Pont's "Zytel" nylon resin 

is now being molded as a clamp as- 

sembly for holding wire bundles. This 

clamp makes it unnecessary to tie the 

bundles, a practice which often re- 

sulted in cutting through the insulation. 

These clamps cut installation and 

rewiring costs by simplifying applica- 

tion and reducing tool requirements. 

Fuel resistance of "Zytel" makes these 

clamps especially useful in aircraft and 
automobile manufacture. 

Du Pont "Zytel" may be just the 
material you need to solve a design 

or operation problem. Further data on 

this engineering material-property 
tables, typical applications, and pro- 
duction techniques - are available. 

NEED MORE 
INFORMATION? 

CLIP THE COUPON for 
additional data on the 
properties and applica- 
tions of these Du Pont en- 
gineering materials. 

Superior capacitor dielectrics made possible 

by unique properties of TEFLON° 

J 

These typical capacitors of "Teflon" range in 

size from .001 mfd at 24,000 volts to .0004 mfd 
at 6,000 volts. (Manufactured by Condenser Prod- 

ucts Co., Division of New Haven Clock and Watch 
Co., New Haven, Connecticut.) 

Standoff and feed -through terminals of 
"Teflon" are constructed in both miniature and 
sub -miniature sizes. They provide economy by 
reducing installation time and assembly costs. 

These terminals of "Teflon" are one-piece con- 

struction and can be simply and permanently 
mounted into chassis holes by press fitting, using 
an inexpensive insertion tool-no other hardware 
is needed. ("Press -Fit" terminals manufactured 
by the Sealectro Corporation, New Rochelle, N. Y.) 

The physical, chemical, and elec- 

trical properties of Du Pont "Teflon" 
tetrafluoroethylene resin offer high 
insulation resistance at high tem- 
peratures. "Teflon" remains flexible 

through a wide temperature range, 
from a high of 500°F. to -450°F. 
It is inert to virtually every commer- 
cially employed chemical or solvent. 

"Teflon" has zero moisture ab- 
sorption by A.S.T.M. test, good 
mechanical strength, low dielectric 
absorption, small voltage-derating 
factor for high -temperature opera- 
tion, high insulation resistance, and 
a low loss factor. In combination 
with other materials, "Teflon" is 

used for power and transmitting ap- 

plications and for pulse -forming 
networks. 

The properties of "Teflon" are 

applicable to a variety of uses in the 
electronic field - in applications 
where miniaturization and compact- 
ness of design are essential, and for 

uses where equipment is exposed to 

corrosive action. "Teflon" is unaf- 
fected by sunlight or outdoor weath- 

ering. Specific electrical uses include 
insulation and molded parts for all 

types of motors, transformers and 
other equipment; and coaxial cables 
for radar and television. 

Complete property and applica- 
tion data on this versatile Du Pont 
engineering material are available. 

E. I. du Pont de Nemours & Co. (Inc.), Polychemicals Department 
Room 226 Du Pont Building, Wilmington 98, Delaware. 

In Canada: Du Pont Company of Canada Limited, P.O. Box 660, Montreal, Quebec 

Please send me complete 
property and application 
data on Du Pont "Teflon" 
"Zytel" 
I am interested in evaluating 
these materials for 

Name 
Firm Name 

Position 
Type of Business 

Street Address 

City State 
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DON'T GIVE UP WITHOUT TRYING 

AN R/M CIÇ&nL* PRODUCT 

What are you striving for-product improvement?- 
better equipment performance?-a more economical 
process? A product made of "Teflon" by R/M could 
well be the missing link you're seeking. For R/M has 
been working with this wonder plastic ever since it 
was produced and, with it, has solved some of the 
very toughest problems encountered in recent years 
by electrical and electronics engineers. 

It is quite conceivable that R/M has already 
faced your particular problem and come up with a 
solution to it. So take advantage of the skill, ex- 
perience and unmatched help that R/M can offer 

RM 

you. The many different products pictured indicate 
R/M's versatility in "Teflon" manufacture. We 
can fabricate to your own specifications or supply 
you with "Teflon" in the form of rods, sheets, tubes 
or tape in 13 colors conforming to military standard 
color code. For further information, write today. 
Properties of "Teflon": High dielectric strength Mois- 
ture absorption zero Unaffected by weather Excellent 
heat stability up to 500° F. in continuous operation As 
tape, leaves no carbon residue along the discharge path 

High impact resistance Nonadhesive Stretches easily 
Tensile strength 1500-2500 psi. *Du Pont trademark 

RAYBESTOS- MANHATTAN, INC. 
PLASTIC PRODUCTS DIVISION, Manheim, Pa. 

FACTORIES: Manheim, Pa. Bridgeport, Conn. No. Charleston, S.C. Passaic, N.J. Neenah, Wis. Crawfordsville, Ind. Peterborough, Ontario, Canada 

RAYBESTOSMANHATTAN, INC., Asbestos Textiles Laundry Pads and Covers Packings Brake Linings Brake Blocks Clutch Facings Fan Belts Radiator Hose 

Rubber Covered Equipment Industrial Rubber, Engineered Plastic, and Sintered Metal Products Abrasive and Diamond Wheels Bowling Balls 
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HY PERCORE 

SELECTO METER 

an eight -inch c.rcular slide 
the desired 

ar- 

ranged that after dialing 
core area, the 

eee.usnge corresponding t i window dimen- 

sions, catalogue 
stf number. weight, 

and net price can 

be read directly. 

su d 
Write today for 

S >. free HyperCore 
Selectometer I 

Specify 
Moloney HyperCores for 

electronic applications which require 
cores of exact performance characteristics 

plus size and weight advantages. The lower 
losses and greater flux carrying capacity of 

Moloney HyperCores guarantee performance 
which has become the standard of the industry. 

Specify Moloney HyperCores to complement 
your product. Production in quantity is 

available-if you require smaller size 

and less weight in your electronic cores. 
M E88-1 

M O L O N E Y ELECTRIC 
COMPANY 

Kett/ H Y P E RCO R E 

CATALOG SR2O6 

provides complete 
data including 
performance 
characteristi 
sizes, weights, list 

prices and quan- 

tity discounts on M/N 

cores for elec- 

tronic appli- 
cations. Send 

for your free 
copy today I 

Power Transformers Distribution Transformers Load Top Changing Transformers Regulating 

Transformers Step Voltage Regulators Primary Unit Substations Secondary Unit Substation Transformers 4niwork 

transformer, Series Street Lighting Tren formers Subway Transformers Industrial Dry Type Transformers Capacitors Magnetic Components for Electronics 

SALES OFFICES IN ALL PRINCIPAL CITIES FACTORIES AT ST. LOUIS 20, MO. AND TORONTO, ONT., CANADA 

4 
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Disc Type Varistor 
BNR No.551 

1/4" diameter; 1/16"thick 

Rod Type Varistor 
BNR No.435 

1" diameter; "5' long 

Amplifiers to X-rays... 
G L O BA R® Varistors solve circuit problems 
FROM AMPLIFIER VOLTAGE control to X-ray equip- 
ment protection, it takes a wide range of body sizes to satisfy 
all of the circuit applications for voltage sensitive resistors. 

TYPICAL OF THE RANGE of body sizes available in 
GLOBAR® Type BNR Varistors are the two varistors pictured 
above. The miniature disc varistor, Type 55IBNR, is used 
in low voltage control circuits... the large rod varistor, Type 
435BNR, in magnetron test equipment. 
WHEN YOU HAVE a circuit problem where a voltage sen- 
sitive resistor may supply the answer, why not take advan- 

FREE ENGINEERING BULLETIN 
gives complete specifications and uses 
for GLOBAR® Type BNR Varistors. 
Ask for Bulletin GR -2. GLOBAR engineers 
will assist you in circuit design 
applications ...without obligation. Send 
complete details of your problem 
to The Carborundum Company, 
Dept. E 87-611, Niagara Falls, N.Y. 

tage of Globar Division's experience in design for all kinds 
of circuit applications! 

GLOBAR® VARISTORS ARE USEFUL IN 
ELECTRONIC AND ELECTRICAL CIRCUITS FOR: 

Reduction of arcing at relay or motor governor contacts. 
Stabilization of rectifier circuits by limitation of 
peak voltages. 
Voltage control in electronic circuits. 
Protection of solenoids in direct current circuits. 

v,loPa Ceramic Resistors 

by CARBORUNDUM 
REGISTERED TRADE MARK 
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Good -All capacitors with MYLAR* dielectric 

combine SPACE SAVING SIZE with 

remarkably HIGH INSULATION RESISTANCE 
Other outstanding characteristics include STABILITY WITH LIFE, LOW POWER 
FACTOR and HIGH HUMIDITY RESISTANCE. Good -All MYLAR dielectric capacitors 
are widely used in tolerances of 1%, 2% and 5% because of the assurance that later 
shifts will not wipe out the advantage of initial precision. Shelf life is inherently 
superior to that of paper dielectric capacitors. 

MARBELITE 
TYPES 620M & 621M 

MYLAR Dielectric. Cased in plastic impregnated 
tubes and end -filled with tough, durable thermoset- 
ting plastic. 620M --extended foil const. 621M is tab. 

SERAMELITE 
TYPES 620S & 621S 

. 

'-I 

GOOD ALL : 
MYLAR Dielectric. Housed in glazed ceramic tubes 
for use under extremely severe humidity condi- 
tions. 620S -extended foil construction. 621S is tab. 

DUPontls trademark for polyester film. 

Insulation resistance Greater than 20,000 Megohm Mfds. at 25°C. High IR is retained at elevated temp. 

Power factor Less than 0.5%. from +25°C. to +85°C. Less than 1.5% from +255C to +150°C. 
Temperature range May be operated at rated voltage -65°C to+85°C and to +125°C without derating. 
Tolerances available 1%, 2%, 5%, 10% and 20%. 
Humidity resistance These types easily meet the humidity requirements of RETMA specification REC- 

118-A, Section 2.38. 
Physical size The miniature size of these types is illustrated in the table below. 

cap. 
(odd.) 

620M 

.01 .223 x 27/32 .223 x 27/32 

.022 .243 x 27/32 .243 x 27/32 

.047 .363 x 27/32 .450 x 31/32 
.1 .363 x 31/32 .450 x 1 1/4 
.22 .450x 1 3/16 .610x1 1/2 
.47 .450x 1 5/8 .798 x 1 1/2 

DIMENSIONS OF SELECTED VALUES 

621M 
200V 600V 

620S 
200V 600V 

.223x 11/16 .223x 11/16 .215 x 27/32 .215 x 27/32 

.243x 11/16 .243x 11/16 .312 x 1 .312 x 1 

.283 x 27/32 .363 x 31/32 .312 x I .360 e 1 

.363x 27/32 .450x I 1/8 .360 x 1 .438 x 1 1/4 

.450x I 1/16 .610x 1 3/8 .438 x 1 1/4 .531 e 1 13/16 

.450x I 1/2 .718 x p 3/4 .531 x 1 9/16 .625 x 1 7/8 

TEMPERATURE -DEGREES CENTIGRADE 

iopoo 

F ó 
SPOO 

ili3 ,noO ú 
X 

ro 
INSULATION RESISTANCE VS. TEMP. 

50 
Io 
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6215 
300V 

.215 x 27/32 

.312 x 1 

.312 x 

.360 x I 

.438 x 1 1;1 

.531xI 9/16 

TEMPERATURE -DEGREES CENTIGRADE 

600V 
.215 x 27/32 
.312 x 1 

.360 x 1 

.438 x 1 1/4 

.531 x 1 13/16 

.625 e 1 7/8 

'a 
I% 

sá 
-%- CAPACITANCE CHANGE VS TEMP. 

Ela 
O 

ME 

-75 -se -2s O 25 30 75 100 Ils 

Our engineers are ready to work with you on special applications. 
Write or wire for specifications and quotations. 
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Be sure of dependable 
electrical protection - 

Standardize on BUSS Fuses 

Here's why - 
To assure you of safe and trouble - 

free electrical protection - BUSS 
fuses are tested in a sensitive elec- 
tronic.device. Any fuse not correctly 
calibrated, properly constructed and 
right in all physical dimensions is 
automatically rejected. 

That's why you can rely on BUSS 
fuses to operate properly and protect 
completely. This unfailing depend- 
ability under all service conditions 
helps safeguard the good name of your 
product against loss of customer 
goodwill. 

One source for all types and 
sizes of fuses - 

It's easy for you to select the fuse 
to meet your requirements. The com- 

Makers of o complete line of 
fuses for home, farm, commercial, 
electronic, automotive and indus- 
trial use. 

FUSETRO .t .wncrrow. 

plete BUSS fuse line includes: stand- 
ard types, dual -element (slow blow- 
ing), renewable and one-time types - 
in sizes from 1/500 amp. up ... plus 
a companion line of fuse clips, blocks 
and holders. 

If you have an electrical 
protection problem - 

Let our fuse engineers help you 
select the right fuse or fuse mounting. 
If your protection problem is still in 
the engineering state, tell us current, 
voltage, load characteristics, etc. 
Our engineers are always at your 
service. 

Be sure to get the latest information 
before your final design is crystallized. 
Write for bulletin SFB. 

IZ Lill' 
eac 

BUSSMANN MFG. CO. 
(Div. of McGraw Electric Co.) 

UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 
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With 

The 

THE FIRST SIX - Six leading, inde- 
pendent manufacturers' representatives 
functioning cooperatively for the ad- 
vancement of improved electronic in- 
strumentation in industry. 

The Dictionary says "Service" is "The Act of Helping 
another or promoting his interests in any way." 

Applying the dimension of time to this de ìnition, the answer becomes obvious: - SERVICE IS AS LONG AS THE LENGTH OF TIME IT IS RENDERED. 

. . . intelligent sales service actually begins BEFORE the sale through the 
sound recommendations of qualified FIRST SIX engineers. 
. . . intelligent sales service CONTINUES with authoritative, technical as- 
sistance both in the selection of proper instruments - and in their practical 
applications. 

... intelligent sales service further EXTENDS to back each sale with an ex- 
perienced service department factory -trained to provide efficient maintenance. 

No doubt about it, service reaches its LONGEST dimension 
when you're being helped by the FIRST SIX. 
Put that advantage to work for you! 

A. CROSSLEY ASSOC., INC. 

Chicago, Ill. 
Dayton, Ohio 
St. Paul, Minn. 

THE I. E. ROBINSON CO. 

Philadelphia, Pa. - (Upper Darby) 
Camp Hill, Pa. 
Asbury Park, N. J. 

S. STERLING CO. 

Detroit, Mich. 
Cleveland, Ohio 
Dayton, Ohio 

J. D. RYERSON ASSOC., INC. 

Syracuse, N. Y. 

HORMAN ASSOC., INC. 

Washington, D. C. 

YEWELL ASSOC., INC. 

Waltham, Mass. 
Bridgeport, Conn. 
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Science has inbcked a vast new frontier - 
the limitless rreas of space, man's most daring 
and intriguing exploration yet. Leading in the 
race to conquer these new worlds are Amer- 
ican scientist: and engineers ... descendants 
of the "apt -so -I mg -ago" pioneers who devel- 
oped our great country. 

The scientists and engineers at Remington Rand Uni - 
vac are leading the field and are part of the team that 
is setting "new standards for others to follow." 

Because of these great new opportunities many open- 
ings have been created at our laboratory at South Nor - 

Send complete resumé to 

walk, Connecticut. Here the most 
modern facilities and equipment are 
available for your use. You will be liv- 
ing in a charming Connecticut town 
located on Long Island Sound. Here 
recreation and social activities con- 
tinue on a round -the -year basis and 

there are excellent education facilities for your children. 
At South Norwalk we have immediate openings for 

Mechanical and Electro -Mechanical Engineers with a 
bachelor's degree in Engineering. Extensive mechanical 
design background may substitute for some college. 
Men selected will do basic preliminary design and lay- 
out of small mechanisms. Work will require the devel- 
opment of original ideas and the ability to apply logical 
analysis to design problems. 

iirdmd Tliiivscc 
DIVISION OF SPERRY RAND CORPORATION 

Attention Mr. A. I.. Crable 

Wilson Avenue South Norwalk, Connecticut 

® Registered) in U. S. Patent Office 
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KAY LA B DC MICROVOLTMETERS- 
C.4 L I P O R N A. 

M E A st» RE 
\\\\\ 

\\`tlll\lll\lli IIIIII///// 

\\\\ \ 11111111111111ff \ \\\\ 
t, 10 

ZERO-CENTER METER 

HIGH FIXED INPUT IMPEDANCE 

15 VOLTAGE RANGES 

i 

HIGH STABILITY 

10 CURRENT RANGES 

KAY LAB DC MICROVOLTMETERS are ideally suited to :he measurement and amplification of exceptionally small DC voltages and currents. Their wide 

range makes them indispensable as a general purpose laboratory and production tool. KAY LAB's unique chopper circuitry assures unequalled per- 

formance. Chopper amplifiers convert small DC voltages to proportional AC carrier signals, practically eliminating drift. These signals are amplified, 

synchronously rectified at a high level, and applied tc the meter circuit. Large amounts of feedback stabilize the system. 

Model 203 provides full scale voltage ranges from 100 pv to 1000 v and current ranges from 100 ppa to 100 ma. Model 202A provides wide range 

of voltage measurement and amplification from 300 .iv to 1000 v. 

APPLICATIONS: Electronic, medical, chemical, metallurgical research and development... calibration of thermo couples... as a null detector, recorder 

driver amplifier ...and wherever small voltages and currents are measured or amplified. 

SPECIFICATIONS 

KAY 

MODEL 202A 
Voltage Range (full scale) 300 pv to 1000 v 100 pv to 1000 v 

Current Range (full scale) 100 ppamps to 100 ma 

Input Impedance 10 megohms below 10 mv, 30 megohms at 30 mv, 100 megohms on other ranges; 1.5% 

Accuracy on all ranges . 3% full scale '3% full scale 

Maximum Gain as amplifier 70 db 80 db 

Output Rating 1 v across 2000 ohms 1 v across 1000 ohms 

Output Impedance less than 2 ohms less than 2 ohms 

Drift (after 15 min. warmup) 15 pv 10 pv 

Price $350.00 $550.00 

Rack mounting available. 

LA 

,fre4/(10, 

Representatives in all major cities. 

MODEL 203 

WITH CHOPPER AMPLIFIERS 

5725 KEARNEY VILLA ROAD SAN DIEGO 12, CALIFORNIA BROWNING 7-6700 

ELECTRONICS - June, 1956 Want more information? Use post card on last page. 87 

www.americanradiohistory.com



A WAY TO MEASURE PULSE RATE 

TP EtP 

(A) t 
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Wave Shapes in Pulse Rate Circuit Shown Above 

_- 
ENGINEERS v - - DESIGNERS 

MIDDLE RIVER BALTIMORE 20, MD. 

Circuit 
Using Magmeter 

Shows Pulse Rate 

MAGMETER is an instantaneous frequency 
detector; it produces an output proportional to 
the frequency of its input. This characteristic 
enables the Magmeter to be used in direct read- 
ing pulse rate meters. 

The operation of the Magmeter requires that 
its input contain negligible direct current. Also, 
the Magmeter must be driven sufficiently hard on 
each half cycle to completely saturate. The block 
diagram shows a way to develop the required 
drive for a Magmeter from a pulse. 

Input pulse (A) triggers a bistable flip-flop to 
produce a balanced square wave (B) having a 

frequency half the pulse rate. The sketch of wave 
forms shows these signals. The square wave 
enters a voltage divider, which limits the voltage 
(C) applied to the Magmeter. 

The Magmeter in turn develops a pulse of fixed 
volt -second area once each cycle. This area - 
limiting action of the Magmeter enables the 
overall circuit to retain its accuracy despite 
fluctuations in supply voltages. The Magmeter 
drives a d'Arsonval meter. With Type F-948 
Magmeter and a 500 -microampere instrument 
in the above circuit, full scale deflection corre- 
sponds to a pulse rate of 1000 pps. 
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A MESSAGE TO AMERICAN INDUSTRY SECOND OF A SPECIAL SERIES 

THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 

Are We Losing 
the Race with Russia? 
THERE is new confidence in the Kremlin. One 
key reason is expressed in a recent boast of 
Communist Party Secretary Khrushchev: "The 
capitalists always regard our people as 
being backward, but today we have more 
engineers and more supporting engineer- 
ing technical personnel than any capital- 
ist country." He promised that this lead 
would be widened and that communism would 
be victorious without war. 

This boast cannot be dismissed as communist 
propaganda. Admiral Lewis L. Strauss, chair- 
man of the U. S. Atomic Energy Commission, 
has warned: "In five years our lead in the 
training of scientists and engineers may be 
wiped out, and in ten years we could be 
hopelessly outstripped. Unless immediate 
steps are taken to correct it, a situation, 

Engineering Graduates in the United States and Russia 
1946-1960 

1101 N 

RUSSIA 

UNITED 

I 

STATES 

I 

1948 1950 1952 1954 1956 1958 1960 

Source, Nicholas De Witt, Soviet Professional Manpower; 
u.S. Office of Education; McGraw-Hill Dept. of Economics 

already dangerous, within less than a dec- 
ade could become disastrous." 

This second editorial in a series on the short- 
age of scientists and engineers is designed to 
explore as carefully as possible the facts and 
the implications of the new emphasis on techni- 
cal training in the Soviet Union. It draws 
heavily from the authoritative book Soviet Pro- 
fessional Manpower, prepared for the National 
Academy of Sciences and the National Research 
Council by Nicholas DeWitt of the Russian Re- 
search Center of Harvard and released recently 
by the National Science Foundation. 

Trend Is Against Us 

If the Soviet Union already has a Iead in 
technical manpower, it is not very great. Both 
the United States and Russia now have around 
a million scientists and engineers. About a third 
of the Russian engineers were trained on in- 
ferior pre -1935 standards. It's the trend - 
shown in the chart - that is alarming. 

Over the last five years we have turned out 
only 142,000 engineers, compared to an esti- 
mated 216,000 in Russia. In 1955 our output 
was around 23,000 compared to their 63,000. 
Over the next five years our projected output is 
153,000, against at least 400,000 in Russia. 
There will be an additional 150,000 or more 
in the satellites and Red China. 

In Russia, 30% of the college students are in 
engineering, compared to 8% here. Another 
30% or more take degrees in natural sciences. 
Moreover, unlike ourselves, the Russians are 
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ploughing back a large proportion of their 
science graduates into teaching, which implies a 
rapid buildup in the future. 

Quality As Well As Quantity 
It would be foolhardy to assume that these 

new Russian graduates are inferior to ours in 
the quality of their technical training. They 
start out with much more intensive mathemati- 
cal and scientific preparation at the high school 
level. They study harder and longer in college, 
with more laboratory work and more practical 
training. Their courses and textbooks seem to be 
as thorough as ours. Even though the Russian 
graduates may be overspecialized, they get 
results. 

These results have been striking. The Rus- 
sians developed both A-bombs and H-bombs 
faster than we expected, and it's not certain 
that they had to rely much on espionage. They 
pushed ahead of us for a while in jet fighter 
design, and they showed up with a fleet of long- 
range bombers well ahead of schedule. They 
are crowding us on nuclear power, electronics 
and automation. There are grave fears that they 
have established a lead in the vital field of mili- 
tary rockets. 

The goal of Soviet scientific manpower policy 
includes not only weapon supremacy but also 
leadership of the neutral and uncommitted 
areas of Asia, Africa and the Middle East. The 
Soviet leaders may be bluffing in their offers to 
export capital, but they are prepa ring to export 
Russian scientific and technical know-how in a 
big way. 

How They Do It 

The Russians are determined to win the race 
for scientific supremacy, and they do not count 
the cost. They pay their scientists and engi- 
neers salaries that seem fantastic when 
compared with other Soviet incomes. 

Senior professors, research scientists and top 
engineers are a major segment of the Russian 
elite. Their incomes are frequently six to ten 
times the average industrial wage. (In the U. S. 
six to ten times the average industrial wage 
would be $25,000 to $40,000 a year.) Housing 
and other privileges are correspondingly lavish. 
While preaching equality, the Soviets use capi- 

talistic incentives far more boldly than we do. 
Indeed, practicing engineers and scientists have 
been complaining about the exalted status of 
professors and top research people, and salary 
scales are now being adjusted to give greater 
emphasis to practical results. 

The Russians are also generous in their 
aids to education. Tuition has just been made 
free at all levels. Undergraduates receive 200 to 
500 rubles a month and graduate students 800 
rubles (about equal to an industrial wage) to 
cover living expenses. The biggest stipends go 
to science and engineering students. College 
students are deferred from military service, and 
engineers and scientists often enjoy continued 
deferment even after graduation. 

Finally, the Soviet leaders can channel 
engineers and scientists - and all other 
human and material resources - into any 
area they choose. And the areas the Soviet 
leaders choose are predominantly those that con- 
tribute to military or political objectives, rather 
than to a better life for consumers. 

What's Our Answer? 

We are certainly not going to adopt 
Soviet methods. We do not want scientific 
robots, but free men, able to understand 
and add to our democratic heritage. At 
the same time, our world leadership in 
technology - and perhaps even our sur- 
vival as a nation - will be threatened if we 
allow ourselves to lag far behind Russia 
in the training of scientists and engineers. 
Ways to keep the United States in the race will 
be discussed in a later editorial in this series. 

This is one of a series of editorials prepared by 
the McGraw-Hill Department of Economics to 
help increase public knowledge and under- 
standing of important nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 

Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all or 
parts of the text. 

PRESIDENT 

McGRAW-HILL PUBLISHING COMPANY, INC. 
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.for crowded panels and 

dashboards SPACE -SAVE CONTROLS 

TYPES for 
TRANSISTORIZED SETS, 
too! Similar to standard Stackpole minia- 

ture "F" Controls, but designed for low 

hop -off on the order of 2.0 ohm maximum, 

as compared to the higher values of con- 

ventional types. And they're electrically 
quiet! 

ONLY 0.637" in diameter, Stackpole "F" controls 

combine quiet, dependable operation with the smaller 

physical size needed for automotive radios and similar 

equipment now undergoing miniaturization. 
"F" Controls are conservatively rated at 0.3 -watt for 

values up to 10K ohms, and at 0.2 -watt for higher values. 

Each can be equipped with new Stackpole "B" -Series line 

switches for practically any switching arrangement. Stand- 

ard mounting types suffice in most cases-but where they 

don't, suitable adaptations can be produced economically 

for quantity users. 

ENGINEERING SAMPLES available to quantity users .. 
Ask the Stackpole field engineer in your locality 

YOUR QUICK GUIDE to STACKPOLE CONTROLS 

This chart provides essential engineering data 

on all standard Stackpole Variable 

Resistors in handiest 

possible form. Designed 

for either wall or file use. 

Write today for your copy. 

MillEMEEMNIBMINIMINgr 

Electronic Components Division 

STACKPOLE CARBON COMPANY o 
In Canada: Canadian Stockpole Limited, 550 Evans Ave., Etobicoke, Toronto 14, Ontario 

FOUNDED 1906 
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magneto 
manufacturers 

find 

CRUCIBLE PERMANENT MAGNETS 
provide maximum energy... minimum size 
The consistently higher energy product of Crucible Alnico permanent magnets 
enables manufacturers to use smaller, more powerful magnets in the magnetos 
of outboard motors, power mowers and other gasoline -powered equipment. 

In fact, ever since Alnico alloys were first debeloped, Crucible has been 
supplying them to manufacturers of permanent magnet magnetos, generators 
and motors and all types of magnet -equipped devices. 

Pioneers in magnet design and production, Crucible's magnet division is 
backed by a half -century of fine special steelmaking. So when you have a magnet 
application it will pay you to call Crucible. Crucible Steel Company of 
America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 

CRUCIBLE first name in special purpose steels 

Crucible Steel Company of America 
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Nearly any combination of sizes, weights, and ratings is available. 

80 vous 
10.5 amp min. 
15 oz., 22 cu. in. 

1.5 vous 
5 amp min. 
.8 oz., 1.7 cu. in. 

6.3 volts 
158 amp mi. 
6 oz., 5.7 can in. 

1.3 volts 
375 amp min. 
3 oz., 3.6 cu. in. 

3 volts 
10 amp min. 
.43 oz., .6 cu. in. 

SHOWING TREMENDOUS POWER FOR RELATIVE WEIGHT, THIS 3 -OZ. BATTERY DELIVERS 2.5 AMPS AT 6.3 VOLTS FOR 16 MINUTES. 

WHERE CAN YOU USE .. . 

G.E.'s New Water -activated Batteries 
with High Power -to -weight Ratio 

G.E.'s new water -activated batteries are 
designed to give maximum power for the 
least possible weight and volume per 
unit. In many applications, these silver- 
chloride/magnesium batteries will furnish 
up to TWICE the output of silver- 
oxide/zinc batteries and up to FOUR 
TIMES that of lead -acid batteries of 
corresponding size and weight. 

FOR USE NEARLY ANYWHERE, G -E 
water -activated batteries are activated 
by immersion in water. In land or air- 
borne applications, activation is accom- 
plished by other saturation methods. This 
versatility makes them an ideal power 
source for many specialized applications. 

THE COMPLETELY DRY CONSTRUCTION 
of G -E water -activated batteries sim- 
plifies many storage problems. Since they 
contain no water during storage, danger 
of freezing and power loss is eliminated. 
With normal precaution against moisture, 
length of storage will not alter their come - 
up time-They still reach operating volt- 
age within two seconds after activation! 

THE WIDE VARIETY OF DESIGNS pos- 
sible with G -E water -activated batteries, 
ideally suits them to the power require- 
ments and space limitations of certain 
equipment now using bulky, heavier 
power supplies. If your power needs can 
be satisfied with a water -activated bat - 

73 -ogress /s Our Most /mportant Product 

GENERAL ELECTRIC 

tery, investigate G.E.'s line today. And 
remember, though a wide range of rat- 
ings and sizes is available, G -E water - 
activated batteries can be designed to 
your specific needs. For detailed infor- 
mation, contact your G -E Apparatus 
Sales Office, or send coupon below for 
free descriptive bulletin. 

General Electric Co., Section 0223-3 
Schenectady 5, N. Y. 

Please send me Bulletin GEA -6238A on 
Water -activated Batteries 

I am requesting this information 
For immediate project 
For reference only 

Name 

Position 

Company 

City Zone State 
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testing components with Burroughs pulse control systems 

modern methods for testing relays 
Relay delay 

;see note I isee note 21 

1 C O 

I 0 

flip 
flap 

b 
>1 
gate 

2 

gate 

y 
Rip I C O 
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gate 
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I 0 

flip flop 
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gat 

NOIE 1: GOVERNS TIME ALLOWED 
FOR RELAY TO OPEN AND CLOSE 

NOTE 2: GOVERNS TIME RELAY IS TESTED 

delay 

v 
flip 1 O 

flop I O 
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----> 6 

gale 
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ÌS 
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9 

gate mixer 

RELAY CONTACT 
UNDER TEST 

ENERGIZE 
TEST RELAY 

(D -C OPERATED). 

DE -ENERGIZE 
> TEST RELAY 

ENERGIZE 
> TEST RELAY 

(PULSE OPERATED! 

flip I C O 

flop I D 

>0 I > ERRORS-OPEN 
gate 

> 11 -j ERRORS-CLOSFI 

gate 

BURROUGHS CORP. ELECTRONIC INSTRUMENTS DIV. 

Department c 1209 Vine Street Philadelphia 7, Penna. 

Small -signal sensitive relays, the backbone of many of today's 

high-speed computers, instruments, and other electronic devices, 

must meet exacting specifications of uniformity and performance. 

Until now, the testing of such relays has often been complicated by 

procedures which require time-consuming processing before results 

are known. This has generally reduced comprehensive testing to a 

sample basis rather than individual testing, a courageous procedure 

considering the possible down -time cost incurred by the equipment 

in which such relays are installed. 

Burroughs Pulse Control Systems are minimizing this short -coming 

for leading relay manufacturers and users by providing a simple 

means of comprehensively testing each relay produced or purchased. 

Such factors as closing time, opening time, bounce, etc., are 

checked against a set of operating characteristics to a precise degree 

by digital methods which automatically indicate acceptance or rejec- 

tion of the relay. When conditions require a change in relay operating 

characteristics, the Burroughs Testing System can be changed at 

will to meet new requirements. 

Shown here is a typical example of how some of these manufac- 

turers use a Burroughs Pulse Control System to test ultra -sensitive 

fast -acting relays. An interesting booklet describing relay testing 

in greater detail is yours for the asking. But if you have another 

component which you think can be tested better, faster, by digital 

techniques, just tell us about it. We'll be glad to work out a Pulse 

Control Testing System, at no cost, and show you how to avoid 

hours of engineering time and production headaches. 
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ready for many jobs... 

KOLLSMAN 

synchronous 
differential 

... in production 
compact-only 23/8 x 41/4 inches. 

lightweight - 28 ounces. 

inherently accurate - driven by 

synchronous motors 

for many 60 cycle and 400 cycle applications 

operates from single or polyphase sources 

maximum torque - 1.0 oz./in. 

Kollsman's control engineering specialists 
are ready to work with you on your specific 
application. Write for information 
today and tell us your needs. 

ELECTRONICS - June, 1956 

i<- 
OUTPUT 

N, - N2 

2 

N2 

in one package-a half -speed synchroscope 
with High Sensitivity plus usable torque 

This versatile half -speed synchroscope mates two tiny 
hysteresis -type synchronous motors of variable frequency, with 
an unusually efficient differential gearing system-all in one 
compact unit. The output shaft rotates at a speed equivalent to 
1/2 the difference between the speeds of the two synchronous 
motors. 

Thoroughly tested and perfected for military use, the Kollsman 
precision SYNCHRONOUS DIFFERENTIAL is now available for a 
wide range of commercial applications in speed and position 
control, flow control in process industries, and computer appli- 
cations - to suggest but a few. 

CAREER OPPORTUNITIES: We have openings for mechanical and electro- 
mechanical engineers and senior technicians. Write us if interested. 

kollsman INSTRUMENT 
CORPORATION 

KOLLSMAN PRODUCES: Flight Instruments Precision Computers and 
Components Engine Instruments Optical Systems and Components 
Navigation Instruments Precision Flight Controls Motors and Synchros 

Precision Test Instruments for Aviation and Industrial Laboratories 

KOLLSMAN MOTORS 

AND SYNCHROS 

Servo motors Rate generators 

Servo motor -generators 

Synchronous motors Synchros 

P. M. generators 

80.08 45th AVE., ELMHURST, NEW YORK GLENDALE, CALIFORNIA SUBSIDIARY OF g/a, ltd COIL PRODUCTS CO. INC 
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Why is couNTROL 
important in every business today? 

Countless times a day, every business needs to know 
" how many? ... how much? ... how far? ... " and 
many other questions that can be answered only by 
facts -in -figures. But how to get these figures ... from so 
many different machines, processes, operations and 
systems? Veeder-Root Counters are doing it 
every day, by means of: 

MECHANICAL COUNTING 
Small Resets count strokes, turns, or pieces .. 
are used by thousands for moderate duty in 
parts inspection, quality control, conveyors, 
machine tools, light presses, etc. 

HAND COUNTING 
Where objects or units cannot be counted elec- 
trically or mechanically, hand -operated count- 
ers like this Hand Tally do the job. For in- 
stance, quick spot checks of production or 
performance, traffic count, inventory, etc. Fits 
palm of hand, counts one for each pressure of 
thumb lever, resets to zero by turning knob. 

Insist on Standard 

VEEDER-ROOT 
COUNTERS 

from your Industrial 
Ç Supply Distributor 

ELECTRICAL COUNTING 
These remote -indicating counters bring your 
production machines as close as your office 
wall. AC or DC, they can be connected in series 
with any simple switch, and will transmit pro- 
duction figures instantly over any distance. 
May be panel -mounted in groups. 

rewoMISK 
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CONTROLLING 
Set it for the exact number of turns, pieces, or 
operations required ... and this Predetermin- 
ing Counter will control the run exactly ... pre- 
venting over -runs and shortages. When the 
predetermined number is reached, counter will 
light a light, ring a bell, or actuate a stop -motion. 

IN SUM: If it can be counted or controlled . . . 

count on Veeder-Root to do it. Get in touch with your 
Industrial Supply Distributor for standard counters 
for application to your production machines and proc- 
esses. And get in touch with Veeder-Root for counters 
to be built into original equipment. Veeder-Root 
Inc., Hartford 2, Connecticut. 
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here's new convenience, 

new economy in 

positive leak detection... 

Consolidated's 

new type 24-210 
leak detector 

Accessories to increase 
the 24-210's conven- 

ience and 'usefulness 
include: Sampling 
Probe (right) for 

pinpointing leaks in 
pressurized systems; 

Audio Alarm (above 
right) which provides 
audible signal whose 
pitch varies with the 

size of the leak; 
Mobile Workstand 

(extreme right) 
which carries instru- 
ment, provides work 

table, drawer facility, and lower shelf for 
mounting auxiliary vacuum system. 

es 

43 

Send today for a 
complete description 
of CEC's new 24-2/0 
Leak Detector. 
Ask for Bulletin 
CEC /830-X6. 

ELECTRON ICS - June, 1956 

Everything offered by previous CEC Leak De- 
tectors ... plus new simplicity, new convenience, 
and a startlingly low price. That's the story in a 

nutshell of Consolidated's new Type 24-210 Leak 
Detector, newest instrument from the company that 
made mass -spectrometer leak detection practical. 
It's usable wherever perfect seals are essential in 

the production of electronic components, in testing 
glass -to -metal seals, checking welded or soldered 
joints, locating or determining the size of leaks in 

any evacuated or pressurized system. It is extremely 
simple to operate ... just plug it in and start it; 
there is no extended pump -down period, and no 
special training or experience is needed. 

In research, maintenance or production, 

to combat leaks safely, positively, and 

economically, check these features of the 

new 24-210 Leak Detector.. . 

'No cold trap, no charcoal trap ... requires no attention, 
no filling with refrigerants. 

'Positive interlocks ... to prevent instrument damage 
due to improper operation. 

'Highly sensitive ... detects one part of helium probe 
gas in 300,000 parts air. 

'Convenient ... all controls on front panel; all elec- 
tronic components readily accessible. 

'Highly simplified ... etched circuits for compactness 
and reliability; only six tubes in entire chassis. 

'Compact and portable ... measures only 181/2" wide x 
22" deep x 201/" high; weighs only 145 lbs ... per- 
fect for bench -top operation; plugs into 115 -volt, 
60 -cycle line. 

'Economical ... uses little power; helium gas only op- 
erating supply needed. 

Low cost ... achieved through advanced design; qual- 
ity, dependability maintained at highest level. 

Consolidated Electrodynamics 
CORPORATION 

formerly Consolidated Engineering Corporation 
300 North Sierra Madre Villa, Pasadena, California 

ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 
Sales and Service Offices in: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas. 
Detroit, New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 

Want more information? Use post card on last page. 
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Inter Continental Ballistics Missiles are being developed in the heart of the Rocky Mountain Empire by the 

foremost scientists and engineers in. America, the research team of The Glenn h. Martin Co., Denver Division. 

and you are invited to become a part of this team that 
has produced so many other Martin "firsts" in research 
engineering and development of weapon systems. 

The job is a challenging one. Furthermore, it is 
permanent. And Martin is providing the finest 
engineering, laboratory and production facilities 
available. Salary levels, of course, are commensurate 
with experience and ability. 

But the really wonderful advantage that engineers 
have at Martin's Denver Division is that üf rapidly 
advancing oneself professionally while enjoying one 
of the most beautiful and stimulating environments 
in the world ... Colorful Colorado. 

Here's what you'll find: Brilliant sunshine over 300 
days each year; unlimited recreational facilities in 

winter as well as summet; healthy, mountain air that's 
crisp, fresh and exhilarating; cool summers, mild 
winters, modern schools and shopping centers, and 
relaxed living for every member of the family. 

Martin is developing another "first" in Denver. So 
why not take your vacation in Colorado, and while 
you're enjoying the beauty of the Rockies, take time 
to stop in and talk to the people at Martin. It might 
be a turning point in your life and you'll wish you 
were here too . . . PERMANENTLY. 

Martin extends this invitation to Aeronautical. 
Mechanical, Electrical, and Structural Engineers and 
Technicians and to Mathematicians and Physicists. If 
you have already made other vacation plans however... 

Write to: 
Emmett E. Hearn. Employment Dir., Dept./1-4. E.D. flux 179. Denver 1. Coln. 

MAR T/ /V 
of N ,4 L)/visioN 
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''UllIE "iii KSL!T 
ULTRA -HIGH POLYSTYR H;\ N; 

PKH,CISIO\ CAPACITORS 
as low as 0.1% tolerances m most values! 
Leading engineers know that S. E. C. pio- 
neered the current polystyrene capacitors in 
Guided Missiles and Analog Computers. 
S. E. C. test data and engineering experience 
is based on years of research and constant 
improvement of product. 

S. E. C. products have proved the answer to 
many tough engineering problems by such 
leading analog computer manufacturers as; 
Electronic Associates, Reeves Instrument, 
Beckman Instrument, Mid -Century Instru- 
matic, Goodyear Aircraft, Donner Scientific, 
Boeing Airplane Company and such military 
contractors as Northrop Aircraft, Gilfillan 
Brothers, North American Aviation, 
Convair, Motorola, Farnsworth Electronics, 
Bendix Aviation, Federal Tele -Communica- 
tions and many others. 

R. & D. establishments as M.I.T., Jet Pro- 
pulsion Labs, Cornell Aeronautical Labs, 
Battele Memorial Inst., Sandia Corp., and 
many others have chosen S. E. C. engineered 
components for their prototypes. 

Check these outstanding features for yourself: 
Tolerances as close as 0.1%, 
Insulation Resistance as HIGH as 1 x 1012 

Dielectric Absorption as LOW as .0001 
Dissipation Factor as LOW as .0002 
Temperature Coefficient... 100 PPM per ° C. 
Stability as close as .05% drift in 1 yr. 
Voltage derating ... none to 170°F 
Hermetically sealed for enduring 
accuracy! 

OV7NERN 
L[OYPONIaS 

IMI"O 200V 
po,l-t -ZOOE 

{ 

,2OOv 

For your most exacting requirements-always specify S. E. C. 

SOUTHERN 
ELECTRONICS 

COQ)/texCGticzn 

239 West Orange Grove Avenue 
Burbank, California 
PIONEERS IN CUSTOM PRECISION CAPACITOR ENGINEERING 

ELECTRONICS -- lune, 7956 Want more information? Use post card on last page, 
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i LINT IS A TROUBLE-MAIKER! The unretouched micro - 
photo above shows a strand of lint which easily can 
cause an inter -electrode short-circuit. Dust par- 
ticles within a tube have the same harmful effect. 

MANUFACTURED 'UNDER GLASS"! For optimum cleanlinrs, 6S29's are assembled under 
glass -paneled protective hoods. All G -E employees who build 5 -Star Tubes wear rubber 
finger cots, and their uniforms are lint -free Nylon and Dacron. These precautions are 
taken to ward off lint and dust, most frequent causes of intermittent tube "shorts". 

FIRST GENERAL ELECTRIC 

HAS LINT -FREE 

Nr 1200 WORKERS ASSEMBLE 6829's AND OTHER HIGH -RELIABILITY TUBES in this 5 -Star build- 
ing, located apart from the rest of G.E.'s Owensboro, Ky., tube factory. Because of the 
special white lintless uniforms, plus immaculately clean working conditions, "Operation 
Snow White" is aptly used to describe G -E 5 -Star Tube manufacture. The entire assembly 
and inspection area is pressurized, with air that has been filtered, dehumidified and cooled. 
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SPECIALLY TESTED ... BIASED TO CUT-OFF FOR LONG INTERVALS! 

Life tests of G -E computer tubes under cut-off conditions, are 
made in order to be sure no "sleeping sickness", or failure to 
respond to grid input pulses, develops during inactivity. This 
is determined by means of periodic interface checks. 

CHECKED FOR COMPUTER -SERVICE CHARACTERISTICS! G -E com- 

piter tubes are specifically tested for those electrical qualities 
that closely affect tube operation in computer circuits. Among the 
characteristics checked are zero -bias plate current ... cut-off per- 

formance ... difference in cut-off between both triode sections. 

5 -STAR COMPUTER TUBE 

MANUFACTURE FOR ADDED RELIABILITY 

Shock -resistant design-comprehensive cut-off tests-further establish Type 6829 

as the most trustworthy tube you can apply in military computers! 

General Electric, first to design and build a new 
line of tubes for computers, now pioneers the first 
5 -Star high -reliability tube for computer circuits 
-analog and binary-where airborne, gunnery, 
or field -transport conditions call for resistance to 
mechanical shock and vibration. 

Type 6829 has the many 5 -Star design features 
that give added strength, such as a compact, 
sturdy tube cage ... double mica spacers ... a 

double -staked getter. In addition, tube assembly 
is carried on in immaculate surroundings free 

from lint and dust, while special tests assure those 
electrical qualities that are essential in achieving 
computer dependability. 

A 9 -pin miniature, the 5 -Star 6829 has similar 
characteristics to standard computer Type 5965. 
The new tube is designed for high-speed circuits- 
has high perveance, balanced, sharp cut-off quali- 
ties, and low heater power requirement (.45 amp). 

Get the complete performance story! Write to 
Tube Department, General Electric Company, Sche- 
nectady 5, New York. 

Progress /s Our Most important Product 

GENERAL(6) ELECTRIC 
tF2-1C1 
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Ucinite 1\1agnetron Connectors 
Ucinite manufactures a variety of special 
connectors for the heater and heater - 
cathode terminals of magnetrons. Many 
of these have been adapted for special ap- 
plications as to size and function to meet 
the sealing and mounting requirements of 
high temperature and high altitude opera- 
tion and other special conditions. 

Connectors are coaxial in construction 
and can be supplied with built-in capaci- 

tors for added protection. Connecting 
leads of any length can be furnished to 
customer's specifications. 

With an experienced staff of design en- 
gineers, plus complete facilities for volume 
production, Ucinite is capable of supplying 
practically any need for metal or metal - 
and -plastics assemblies. Call your nearest 
Ucinite or United -Carr representative for 
full information or write directly to us. 

LLECTRICAI ASS(etli(S The 
ut mite UCINITE CO. 

?,- Newtonville 60, Mass. 

Division of United -Carr Fasteier Corp. 

Specialists in 

ELECTRICAL ASSEMBLIES, 

'RADIO AND AUTOMOTIVE 
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N EW LOCK TEENUTS® 
PATENT APPLIED FOR 

self-locking 
vibration -proof 

one-piece construction 

proven effectiveness 

highly adaptable 

re -usable 

The upper portion of this precision - made Teenut incorporates 

a V- type notch with the circumference of the barrel compressed 

inwardly toward the axis to form a permaflent set. This makes it a 

re -usable, prevailing -torque -type, self-locking nut. 

It is a one-piece, self-contained unit in which the self-locking device 

is an integral part of the design. No non-metallic materials or stamped 

parts are used so that the V -lock Teenut is not affected by heat or oils 

and has high tensile strength. 
As the V -lock Teenut does not rely on base load to obtain its friction 

grip, it may also be used as a stop nut. (Indentations in base flange 

are welding bosses). 

-___ 
_ "--- 

--==-r° -41( 

GRIPPING AREA 

EVERY THREAD IS LOAD CARRYING 

NORMAL CLEARANCE 

Bolt spins freely into nut until it reaches grip- 
ping area. Then, spring action creates strong, 

metal -to -metal wedging force, locking threads of bolt and 
nut together to make assembly virtually vibration -proof. 
Bolt may be removed and replaced many times without 
loss of effectiveness in nut. 

The V -lock Teenut is but one of thousands of special purpose fasteners designed 
and manufactured by United -Carr to help speed assembly, cut costs and improve 
product performance. For further information on the V -lock Teenut or for help 

with any other fastening problem, consult your nearest United -Carr field repre- 

sentative or write us for his name and address. 

UNITED-CARR FASTENER CORPORATION 
31 Ames Street 

MAKERS OF 

Cambridge 42, Mass. 
FASTENERS 

UNLIMITED VARIETY 
V -lock Teehuts can be engineered in var- 
ious shapes and sizes to suit customer's 
specifications. Can be manufactured in vol- 

ume... in brass, bronze, stainless steel, alu- 
minum, etc.... with unified screw threads, 
class 2B, in both coarse and fine thread 
series. Finishes: zinc, cadmium, chrome, 
parkerized, etc. to customer's specifications. 
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AM-. `- PRESENTS 
the t significant new data 

magnetic tape 

%So broad 

in scope 

that 

extend 

the 

far 

horizons 

of 

scientif 

and 

engineerin 

riosity 

Versatility of the Ampex FR -100 
permits it to serve virtually any 
data requirement in the entire 
D -C to 100,000 cyclelsec. range. 
Magnetic tape is inherently the 
most versatile of data -record- 
ing mediums and the FR -100 
makes broadest use of this 
scope. 

ANY DATA- Within its frequency 
range, the FR -100 can record any 
data that either originates in elec- 
trical form or can be transduced 
into electrical signals. 

IN ANY COMBINATION - Any 
numbers of the FR -100's available 
tracks can be apportioned to high - 
frequency data, low -frequency 
data, transient phenomena and 
quasi -static measurements. Each 
will use tape space economically. 
All will share a common time base. 

A CHOICE OF RECORDING 
METHODS - Different types of 
data are accommodated by plug-in 
interchangeable amplifiers. These 
permit each of the FR -100's 2 to 14 
tracks to be used for direct record- 
ing, FM -carrier recording, or pulse 
width modulation as needed. 

A SELECTION OF 6 TAPE SPEEDS - Every FR -100 tape transport pro- 
vides tape speeds of 60, 30,15,71/2, 
33/4 and 17/8 inches per second for 
optimum balances between record- 
ing time and frequency response. 
They also permit slow -down or 
speed-up of data in various ratios. 

DATA REDUCIBLE TO ANY 
FORM-The FR -100's output is 

usable in numerous forms: visual 
records by oscillograph or pen re- 

corder; visual study by oscilloscope; 
automatic computation by data 

conversion devices or computers; 
and regulation or activation of me- 

chanisms by electrical controls. 
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THE modular FR -700 
recorder since Ampex first pioneered 
for instrumentation 

Performance specifications on the FR -100 
are the best of any magnetic tape re- 
corder now in production. Such accuracy 
adds to the FR -100's versatility. It also 
makes it the best choice for many well 
defined applications where quality of 
performance alone is the criteria for se- 
lection. 

IMPROVED STABILITY OF TAPE MOTION 
-The closed loop tape drive and short un- 

supported tape length reduces peak -to -peak 

flutter to 0.1% cumulative to 100 cycles or 

0.2% cumulative to 1000 cycles at 60 in/sec. 

PRECISE TRACK -TO -TRACK TIMING-Re- 
cord and reproduce head stacks permanently 
aligned with all gaps within a 1/10,000 -inch 

band and azimuth within 0°1'. With FR -100's 

stable tape motion this provides lowest dy- 
namic interchannel time -displacement error 

ever available commercially. 

"MIL CONSTRUCTION" THROUGHOUT- 
Mil specification E -4158-A components, hard- 
ware and finishes are used throughout. 

AMPEX -TO -AMPEX COMPATIBILITY - 
Recorded data is interchangeable between 
all Ampex FR -100s, and 300 and 800 series 

machines (provided tracks are the same type 
and tape speeds the same). 

SIMPLIFIED OPERATIONAL MAINTEN- 
ANCE-Modular design of the FR -100 re- 

duces most operational maintenance to a 

simple plug in of spare assemblies with no 

loss of operating time. 

The Ampex FR -100 gives your engineers and 
scientists a freedom to experiment. In one ma- 
chine it affords a high portion of all the broad- 
ly useful capabilities of magnetic recording. 
It encourages development of the most effec- 
tive data recording techniques for your par- 
ticular specialized needs. 

CAPACITY FOR BRILLIANT AFTERTHOUGHTS- 
The Ampex FR -100 will serve the well defined initial 

purposes for which it is acquired. But it also pro- 

vides for the inevitable changes of direction that 

occur as any research, development or testing pro- 

gram progresses. 

AN OVER-ALL ECONOMY-The combined char- 

acteristics of the Ampex FR -100 are the equivalent 

of dozens of different modified tape recorders built 

by Ampex in past years. One Ampex FR -100 may 

eliminate need for purchase of a succession of spe- 

cial machines. 

For complete description and specifications on the Ampex FR -100, write Dept. E 2750 

INSTRUMENTATION' 
DIVISION 

rAMPIEX 
CORPORATION 

FIFST IN MAGNETIC TAPE INSTRUMENTATION 

934 Charter Street Redwood City, California 
District Offices: Atlanta; Chicago; Dayton; 
Montclair, New Jersey; Redwood City, California; 
Silver Spring, Maryland. 
Distributors: Southwestern Engineering and Equipment Co., 
Dallas and Houston; Technical Apparatus Co., Boston; 
Bing Crosby Enterprises, Los Angeles; 
Ampex -American in Canada. 
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More than 1+ times actual size. 

NOW! even smaller air trimmer capacitors 
For every type of electronic equipment-printed wiring board or con- 
ventional chassis-Radio Condenser's new Series 75 trimmers mean more 
circuit in less space. Measuring just 25/64" x 7/16" x 17/32" behind 
mounting surface, they're the tiniest trimmers ever made in the United 
States. 

Three capacitance ranges are available, as tabulated below. Each is 
equipped with plug-in tabs for printed wiring board insertion, as well as 
two holes for conventional screw mounting. The sturdy low loss ceramic 
body, brass plates soldered and silver plated, assure a rugged unit, able 
to take extreme shock, vibration and temperature change. Capacitance 
is easily varied by means of a screwdriver slot in the rotor shaft. 

Insulation resistance, "Q" and thermal stability characteristics are 
excellent. 

Complete Engineering data and specifica- 
tions for the new Series 75 Subminiature 
Trimmer capacitors are provided in Bul- 
letin TR -123, available free on request. 
Write Radio Condenser now for your copy. 

RADIO CONDENSER 
MHWATURE AIR TRIMMER CAPACITORS 

Type 
No. 

Min. 
Cap. µµF 

Effective Max. 
Cap. µµF 

Air 
Gap 

No. 
Plates 

875001 1.2 5 .014 9 

875002 1.2 10 .008 11 

875003 1.5 15 .008 15 

RADIO CONDENSER CO. 
Davis & Copewood Streets Camden 3. New Jersey 
EXPORT: Radio Condenser Co.. International Div.. 15 Moore St.. N.Y. 4. N.Y.. 

CABLE: MINTHORNE 
CANADA: Radio Condenser Co. Ltd.. 6 Bermondsey Rd.. Toronto. Ontario 
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yes it is - at OTIS 
(a) To calculate in an electro -mechanical computer, the gears 
muet be machined to an accuracy of .0007 inch. 
(b) To simulate a radar beam, the ultrasonic generator must per- 
forr- to the highest possible accuracy as demanded by a scale 
reduction of 200,000:1. 
(e) To simulate radar distance, the "plumbing" produces water 
with purity of two parts per million of calcium carbonate and 
temperature constancy of I° F. 

Here is the science of mechanics pushed to wizardry pre- 
cision and wedded to the most advanced electronic circuitry .. . 

whi_h creates the vital and critical weapons systems now so indis- 
pen, ,ble for our national defense. 

This is what Otis has accomplished during the past 3 

years - and is accomplishing now. 

To those who need the performance -proven resources of 
an organization having comprehensive and diversified experi- 
ence in the research, development and manufacture of large- 
scale complex electro -mechanical equipment and systems in the 
fields of: 

re asile guidance and control 
g nfire control 
radar and counter measures 
s nulators and training aids 
c.xnmun¡cation 
sz+ecial electronic devices 

ultrasonics 
computers 
servomechanisms 
magnetic amplifiers 
testing instrumentation 
electro -mechanical components 

- investigate Otis. Write on your letterhead for 32 -page history 
and facilities report. 

EMlTOR C(1N1PM 

tr[(111(l11(; 111i111i 
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A 
te 

HANDFUL OF CHIPIS . . . 
lls the COST-CUTTING story of 

Chase' FREE -CUTTING Brass Rod! 

Take a close 
machined from 
Rod. See how 
curled they ai 

from roc 
cutting speeds 
gumming or j 

Such remar 
the quality at 
machined from 

The Nation's 
Atlanta Baltimore 
Milwaukee Minne 

look at the typical chips 

m Chase Free -Cutting Brass 
short, brittle and tightly 

re. They could only have 

that permits really high 
and heavier feeds without 
amming! 

kable chips also indicate 
row -cost of finished pieces 
Chase Free -Cutting Brass 

108 

Rod. Smoother, cleaner pieces that take 
precision threads and sharp knurls- 
require less polishing-and simplify 
lacquering, enameling or plating. 

The Chase warehouse near you stocks 
standard mill lengths in marry different 
cross -sections. Special shapes that save 
even more machining time care be made 
to order. 

Write, wire or phone today! 

Headquarters for Brass & Copper 
Boston Charlotte Chicago Cincinnati Cleveland Dallas Denver Detroit Grand Rapids Houston Indianapolis Kansas City, Mo. Los Angeles 

apolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochester St. Louis San Francisco Seattle Waterbury 

Want more information? Use post cord on last page. June, 1956- ELECTRONICS 

Chase, 
BRASS & COPPER CO. 

WATERBURY 20, CONNECTICUT 

SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
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Tenth in a series describing REL versatility 

roject polevault 
REL accomplished the near -impossible on 

Project Polevault, the first forward propaga- 

tion tropospheric scatter system in opera- 

tion anywhere, and to date the world's 

longest and largest. 

Need was desperate for this link from Far 

Northern radar warning networks to defense 

command centers in Canada and the United 

States. REL managed to conceive, design, 

and produce all the radio equipment between 

February and September of 1954. This 

included the to kw Klystron amplifiers, the 

driver transmitters, the dual diversity 

receivers, and the radio test equipment. 

This Herculean achievement enabled the 

system to operate over its entire length only 

365 days from receipt of the original 
authorization by REL. 

Radio Engineering 

Laboratories Inc. 

36-40 37th St Long Island City 1,N. Y. 

STillwell 6-2100 Teletype: NY 4-2816 

Canadian Representative: 

Ahearn & Soper Co., P. O. Box 715, Ottawa 

Creative careers at REL await a few exceptional engineers. 

Address resumes to James W. Kelly, Personnel Director. 
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Plating Through Circuits on 

The Holes Both Sides of Board 

General Electric "Thru-Con" Boards 
give positive connections through the holes 

"Thru-Con" insures accurate solder 
filleting top and bottom for extreme 

strength and easier assembly. 

Original Design Features. Original Gen- 
eral Electric additive -method produc- 
tion techniques provide continuous 
copper plating through the holes. Posi- 
tive connections do away with separate 
staking pins, assure perfect circuits. 
Costly rejects due to difficult soldering 
problems are eliminated. If desired, 
G -E "Thru-Con" boards may provide 
patterns on both sides, further reducing 
size and weight. 

"Thru-Con" Boards Serving Many Indus- 
tries. Important economies afforded by 
dependable G -E "Thru-Con" boards 
are helping manufacturers cut costs 
and improve profit pictures. Producers 
of lamps, radios, fans, street lighting 

and traffic control units, television re- 
ceivers, appliances, and control equip- 
ment are using "Thru-Con" now. 

Full Production Facilities. The G -E 
"Thru-Con" plant is devoted to full- 
time production of printed circuit 
boards. New, specially -designed equip- 
ment is capable of producing thousands 
of boards each day. The combination 
of custom wiring patterns, sizes, and 
shapes is virtually limitless. 

Investigate G -E "Thru-Con" Boards, To- 
day. It will pay you to look into the 
savings "Thru-Con" boards make pos- 
sible in manufacturing techniques. For 
a full discussion of your printed circuit 
program, and a sample "Thru-Con" 
board, call or write: General Electric 
Company, Electronic Components De- 
part nn rfi, S'eetion X466, Auburn, N. F. 

ADVANCED COMPONENTS FOR THE ELECTRONICS INDUSTRY 
* Printed Circuit Boards * Ferrites * Distributed Constant Delay Line * Ceramics 

Progress /s Our Most /mpor/ant Product 

GENERAL ELECTRIC 

G -E "Thru-Con" Printed Circuit Boards offer 
positive connection through the holes, with- 
out staking pins, patterns on both sides 
if needed. Printed circuitry cuts assembly 
time; eliminates product bulk, weight: 
reduces inspection time, parts inventory. 

Positive Proof. This new transistorized port- 
able radio features a full printed circuit 
using a G -E "Thru-Con" Board. Combin- 
ing other advances in electronics with a 
"Thru-Con" circuit makes possible sweep- 
ing changes in size, weight, and styling. 
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TRANSISTORS I 

Germanium... NPN.. . 
Alloy Junction 

_ 

Hughes makes transistors with axial leads-quite a 
departure from the conventional, single -end configura- 
tion of most transistors now on the market. This is 

done for several reasons, all of which add up to one 
paramount fact: the new style package offers many 
advantages. It is a better package .. . 

BECAUSE: the small, tubular body with axial leads is 
just right for horizontal mounting. It saves space, sim- 
plifies the physical arrangement of electronic circuitry. 
BECAUSE: all mountings (horizontal, vertical, heatsink, 
socket, clip -in) can be made extremely rigid, thor- 
oughly shockproof. 
BECAUSE: the coaxial configuration assures a more 

© 1956, H. A. C. 

l 

WITH THE UNIQUE COAXIAL PACKAGE 

rugged arrangement of internal transistor elements. 

BECAUSE: no matter how mounted, this package per- 
mits the dissipation of more heat, thereby ensuring 
consistent performance throughout the temperature 
range of operation. 
CHARACTERISTICS: high gain... nearly negligible 
alpha crowding, even when current is high ... more 
power output at any given ambient temperature .. 
high frequency performance at increased power levels. 

APPLICATIONS: Designed for low -to-medium 
power operation, these devices perform excellently in: 
COMPUTERS SWITCHING CIRCUITS AUDIO AMPLI- 
FIERS I -F AMPLIFIERS OSCILLATORS. 

For the address of our nearest sales engineering office, 
or for descriptive literature, please write: 

HUGHES i- 

Q©® 
SEMICONDUCTORS 

HUGHES PRODUCTS 
Lac Angeles 45, California 

HUGHES PRODUCTS 
1 

A DIVISION OF THE HUGHES AIRCRAFT COMPANY 

L 
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Standard Chrono -Tuch shown rout and center in "deep freeze" engine testing laboratory. (Courtesy of Thompson Products, Inc.) 

LOOK TO THE INSTRUMENTS USED 
FOR DEPENDABLE END RESULTS 

In almost every research and testing laboratory the in- 
formation needed to obtain a specific end result depends 
upon knowing, to an accurate degree, the speed of revolv- 
ing shafts, motors, governors or other rotating equipment. 

And it's a well-known fact that the end result can he no 
more reliable than the instruments that are used. 

HOSPITAL SIGNALLING 

That's why the Standard Chrono -Tachometer plays 
such an important role in so many industrial, govern- 
mental and educational laboratories. Built for continuous 
service, it is a test instrument of extreme accuracy, in- 
valuable wherever the precise measurement of speed of 
rotation is required. 

Write for Engineering Bulletin #218 

THE 

ELECTRIC TIME COMPANY 
97 Logan Street 

oaca_ 
...a 

áarYi.: .-ts?!g=.ñ+ 
oxo ^sºssÀ>ó® 

ANALOGUE COMPUTERS 

Springfield 2, Massachusetts 

ELECTRIC CLOCK SYSTEMS 

7G 

LABORATORY PANELS PRECISION TIMERS and TACHOMETERS 
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LEACH 
MAGNIVOLT 

Use the MAGNI VOLT, 

either portable or 
easily rack mounted, 

as a dependable 
D -C voltage source 
in such demanding 

applications as 

these... 

strain -gage excitation 

d -c amplifier filament supply 

computer filament supply 

incoming parts inspection 

production -line testing 

calibration reference 

standard light -source power 

radio and radar research 

LEACH CORPORATION 

ELECTRONICS - June, 1956 

regulated 

D -C power 

supplies 

Here's a closely regulated D -C Power 

Supply accurate enough for the most 

exacting laboratory use, yet sufficiently 

rugged to use out in the plant for 

production testing and quality -control 

work. Back of this unusual combination 
is the Leach MAGNIVOLT's construc- 

tion ... it uses only static components, 

contains no vacuum tubes or other 
fragile parts. Heart of the unit is a 

design based on magnetic amplifiers 

and selenium rectifiers, assurance of 

stability today and long, maintenance - 

free dependability for years to come. 

PERFORMANCE SPECIFICATIONS 

A -C Input 120 volts, 60 -cycle, single phase 

D -C Output 3-32 volts (continuously adjustable) 

at 0 to full -rated amperage 

Ratings Available 5 to 30 amperes (max.) 

Voltage Regulation... ±> % from 24 to 32 volts for load 

change of no-load to full -load and for suppy-voltage 

change from 105 to 125 volts 

Ripple less than 1% r.m.s. 

Recovery Time.. .less than 0.2 seconds to reach 1% of 

regulated voltage 

(no-load to full -load or full -load to no-load) 

MAGNIVOLT models are available for immediate delivery 

INET-PALMER DIVISION 
4441 SOUTH SANTA FE AVENUE LOS ANGELES 58, CALIFORNIA 

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF U. S. AND CANADA 
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For the most dependable printed circuits, you need 
the high bond strength, workability, heat -resistance 

of CDT DILECTO® METAL -CLAD LAMINATES 

Printed circuits based on C -D -F materials are being used 
with great success in military electronic equipment, commer- 
cial television and radio sets, telephone switchboards-even 
sub -miniature radiosonde equipment and hearing aids. 

Photos courtesy of Photocircuits, Inc., Glen Cove, N. Y. 

HIGH BOND STRENGTH-C-D-F's special adhesive for metal - 
clad Dilecto bonds the copper foil to the plastic without affecting 
the laminate's superior electrical properties. Heat -resistance, dissi- 
pation factor, dielectric constant, dielectric strength, and insulation 
resistance of the Dilecto base remain unaffected. The closely - 
bonded foil can be etched cleanly and dipped in hot solder to 
450°F. for ten seconds with a guarantee of no blistering or separat- 
ing. Metal -Clad Dilecto can be punched or machined either before 
or after etching. 

EXCELLENT WORKABILITY-On all four Dilecto metal -clad 
grades, you can solder, punch, saw, and assemble components 
either by hand or automatically. Thanks to the inherently superior 
workability of the plastics laminate over that of ceramic -type 
materials, Dilecto can be dropped, jammed into tight chassis, and 
otherwise treated roughly on the assembly line and in service. 

HIGH HEAT-RESISTANCE-Metal-Clad Dilecto Laminates are 
made of phenolic, epoxy, or Teflon* resin for various conditions 
of service and assembly, and have either cellulosic paper or woven 
glass -fabric base. All are ideally suited to printed -circuit applica- 
tions in which heat -dissipation is a major problem. Continuous 
exposure to high ambient operating temperatures in enclosed elec- 
tronic equipment has no significant effects on Dilecto's electrical 
and physical properties. 

UNLOAD YOUR HEADACHE HERE! C -D -F, a big, reliable 
source of supply, can help you get the most for your printed -circuit 
money by reducing rejects, lowering fabrication costs, assuring 
dependable quality every time. Send us your print or problem, and 
we'll gladly supply appropriate test samples free. See our catalog 
in the Product Design File (Sweet's) or send for the new 20 -page 
Dilecto catalog. Let your nearby C -D -F sales engineer (listed in 
Sweet's) help you right from the design stage! 

TYPICAL PROPERTY VALUES 
Copper -Clad 
PHENOLIC 

(Grade XXXP-26) 

Copper -Clad 
PHENOLIC 

(Grade XXXP-28) 

Copper -Clad 
EPDXY 

(Grade GB -181E) 

Copper -Clad 
TEFLON* 

(Grade GB -112T) 
BOND STRENGTH -0.0014" foil 
(Lbs. reqd. to separate 1" 
width of foil from laminate) 

7 to 11 5 to 9 8 to 12 4 to 8 

MAXIMUM CONTINUOUS 
OPERATING TEMP. (Deg. C.) 120 120 150 200 

DIELECTRIC STRENGTH 
(Maximum voltage per mil.) 800 800 650 700 

INSULATION RESISTANCE (Megohms) 
96 hrs. at 35° C. & 90% RH 50,000 25,000 20,000 Over 106 me ohms g 

DIELECTRIC CONSTANT 106 Cycles 4.20 4.20 4.54 2.85 
DISSIPATION FACTOR 106 Cycles 0.026 0.052 0.018 0.0006 
ARC -RESISTANCE ($eeends) 10 5 120 180 
TENSILE STRENGTH (psi.) 16,000 x 13,000 12,000 x 10,000 48,000 x 44,000 23,000 x 21,000 
FLEXURAL STRENGTH (psi.) 21,000 x 18,000 18,000 x 16,000 65,000 x 55,000 13,000 x 11,000 
IZOD IMPACT STRENGTH edgewise 
(ft. lbs. per inch of notch) 0.40 x 0.35 0.40 x 0.35 13.5 x 11.5 6.0 x 5.0 

COMPRESSIVE STRENGTH flatwise 
(psi.) 28,000 22,000 62,000 20,000 

BASE MATERIAL OF LAMINATE Cotton ragMedium-weave, paper Cotton rag paper medium -weight 
glass cloth 

Fine -weave, 
medium -weight 

glass cloth 
COLOR OF UNCLAD LAMINATE Natural greenish Natural Brown Natural Natural 

All these standard grades are available with 0.0014", 0.0028", 0.0042", or thicker electrolytic or rolled copper foil 
on one or both surfaces. Other metal foils and other resin -and -base combinations can be supplied on special order. 

*duPont Trademark 

CONTINENTAL DIAMOND FIBRE 
CONTINENTAL -DIAMOND FIBRE DIVISION OF THE BUDD COMPANY, INC. 

NEWARK 16, DELAWARE 
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PANEL 

INSTRUMENTS 
L J 

from Texas Instruments 

on firm delivery! 

Exacting TI production line methods have now been applied to the widely 

known Burlington instruments ... to give you the TI -BURLINGTON LINE of 

ac and do ammeters and voltmeters in a wide range of styles, shapes, and sizes... 
economical panel instruments with permanent precision ... in greater 

quantity and on earlier delivery than ever before. 

TI -BURLINGTON direct current instruments use a permanent Alnico V magnet 

moving coil meter movement with high torque -to -weight ratio for minimum 

error and unvarying response. TI -BURLINGTON alternating current 

instruments use an iron repulsion vane meter movement with Alnico V damping 

magnets plus a special aluminum alloy damping vane for accuracy 
in all commercial frequencies. 

Long service life is assured by careful design and manufacture. Texas Instruments 
plant atmosphere is air conditioned for cleanliness, temperature, and 

humidity. Cadmium-Cronak plating protects the component parts from corrosion. 

Rigid 100% inspection includes microscopic examination of pivots, 
jeweled bearings, and hair springs. 

PANEL INSTRUMENTS I PRECISION DEPOSITED CARBON 

RESISTORS I SUBMINIATURE AND ELECTRONIC TRANSFORMERS 

CUSTOM CAPACITORS I DELAY LINES I PULSE NETWORKS 

POWER SUPPLIES I SPECIAL TRANSFORMERS I AND OTHER 

RELIABLE ELECTRONIC UNITS 

FOR PRECISION 

COMPONENTS AND 

INSTRUMENTS, 

CALL ON 

TEXAS INSTRUMENTS 
INCORPORATED 

6000 LEMMON AVENUE DALLAS 9. TEXAS 
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How to make \\\ 

a Magnetic Core \ 
that's really 

SMALL? 

use AL 
PERMENDUR 

YgéR\"\+Ì,. 

Write for 
your copy 
"MAGNETIC MATERIALS" 

This 32 -page book contains valu- 
able data on all Allegheny Ludlum 
magnetic materials, silicon steels 
and special electrical alloys. Illus- 
trated in full color, includes essen- 
tial information on properties, 
characteristics, applications, etc. 
Your copy gladly sent free on 
request. 

ADDRESS DEPT. E-78 

When the conditions of service 
make it imperative for you to hold 
the size and weight of magnetic 
cores at an absolute minimum, that's 
the place to use Permendur. With 
it you can push the flux density up 
to 20 kilogausses, and practically 
eliminate weight as a consideration. 

Along with its suitability for cores 
wherever the premium is laid on 
compactness, Permendur is just the 
thing for sonar magnetostriction 
applications, too. We maintain 
proper annealing facilities for this 

alloy. Write for technical data on it, 
and let our engineers help you to 
cash in on its possibilities. 

In addition to Permendur, we 
offer a range of high -permeability 
alloys, oriented silicon steels and 
other electrical alloys that is un- 
matched in its completeness. Our 
services also include the most 
modern facilities for lamination 
fabrication and heat treatment. 

Let us supply your requirements. 
Allegheny Ludlum Steel Corporation, 
Oliver Building, Pittsburgh 22, Pa. 

STEELMAKERS to the Electrical Industry 

Allegheny Ludlum STEELS FOR THE ..STEELS 

AG' 
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Dual Directional Couplers 
for reflectometer measurements on coaxial systems 

4 all -new couplers! 
Complete coverage, 

216 to 4,000 MC 

Ideal for power measurements 

Flat response, high directivity 

Low :SWR, wide band 
performance 

Frequency Range: 
Coupling Attenuation: 
Coupling Accuracy: 
Max. Prim. Line SWR: 

Max. Second. Line SWR: 

Minimum Directivity: 
Prim. Line. Insert. Loss: 

Price: 

These new -hp- couplers save your time by making 
possible, for the first time, convenient reflectometer 
measurements on coaxial antennas, transceivers, 
counter-measures and TV equipment, etc. Each unit 
centers on a major band but offers 2:1 frequency 
coverage. Directivity is high, units handle powers to 

50 watts cw, and insertion loss is low for permanent 
installation. The couplers can be used to measure 
forward or reverse power or to adjust system flatness. 

-hp- 760 series couplers are compact, sturdy, 
and precision built of highly heat stable materials 
for long-term accuracy. 

SPECIFICATIONS 
-hp- 764D -hp- 765D -hp- 766D -hp- 767D 

216 to 450 MC 450 to 940 MC 940 to 1,900 MC 1,900 to 4,000 MC 

20 db 20 db 20 db 20 db 

±1 db ±l db ±1 db ±1 db 

1.10 1.15 1.20 1.25 

1.10 1.20 1.30 1.35 

30 db 
Approx. 0.15 db 

$1 25.00 

30 db 
Approx. 0.20 db 

$125.00 

All models: Fower handling capacity 50 watts CW or 10 Kw peak. Primary 
Line Connectcrs: Type N, Male & Female. Secondary Line Connectors: Type N, 
Female. Refl,ctometer Detectors: 764D/765D take -hp- 476A; 766D/767D 
take -hp- 4208. Size all units: 9" long; weight 2 lbs. Prices f.o.b. factory. 
Data subject to chonge without notice. 

26 db 
Approx. 0.25 db 

$125.00 

26 db 
Approx. 0.35 db 

$125.00 

HEWLETT-PACKARD COMPANY 
3634A PAGE MILL ROAD PALO ALTO, CALIFORNIA, U.S.A. 

Sales engineers in all principal areas 
Cable "HEWPACK" DAvenport 5-4451 

ighest quality, value, complete coverage 
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Phosphors for Color TV ? 
Sylvania is your source! 

When you standardize with Sylvania picture tube 
phosphors, you gain in two important ways: You 
get peak performance from each color, and you get 
dependable uniformity and high purity always. 

All Sylvania tube phosphors are rigidly inspected 
for particle size, brightness and uniformity of color. 
There is a wide range of Sylvania phosphor formu- 
lations-both color and black-and-white-to meet 
your requirements, including special blends for 
maximum cross -burn resistance. 

To help you secure long-lasting screen brightness 

TUNGSTEN MOLYBDENUM GERMANIUM S 

and good color, Sylvania also produces high -purity 
potassium silicate. Exacting control of potassium 
oxide -to -silica ratio assures maximum wet -screen 
strength. 

For the complete story, write for: "Sylvania Phos- 
phors for Color Television, Black and White Television, 
Radar and Oscilloscope Tubes." This 24 -page publica- 
tion contains specifications and performance charts 
on phosphors for every application. 

SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg., Montreal 

ILICON WELDING ELECTRODES CHEMICALS 

e SYLVANIA e 
Ligtaüt.g Radio F'P,Qcrc,ou,iee Te,kvi.oí.oin. Attrn,,ie, 
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QUESTION: WHO IS THIS MAN? 

ANSWER: He's an electronics engineer. Works for a well-known 
airframe manufacturer. Senior project leader ... assigned to a tough 
telemetering problem. Tight schedule. Lots of headaches. Lots of 
responsibility. 

QUESTION: What's he grinning about? 

ANSWER: Feels good. Something worked out well ... for a change. 

QUESTION: Good deal! What happened? 
ANSWER: Needed three very tricky power supplies. Needed them fast. 
Could have designed them himself, and sweated them through draft- 
ing, pounded them through the shop, coaxed them through the lab- 
you know the routine. 

QUESTION: Isn't that inefficient? 

ANSWER: Very. But he didn't. Got smart just in time. 

Electronic 
Development 

& Manufacturing 

QUESTION: What'd he do? 

ANSWER: Decided that his problem was telemetering. Went to N 1 E 
-power supply specialists. They knew just what he needed-saved 
him time (and money) by pulling out a similar design they'd made 
for a computer outfit. Suggested some sharpening of the spec, too- 
something he'd overlooked at first glance. 

QUESTION: Lucky, hm? 

ANSWER: Not luck-experience. They build more custom power 
,applies than anybody else in the business. They're geared for quick 
action-largest stock line in the industry, too. Over 800 models. 

QUESTION: Did he get his supplies in time? 

ANSWER: What a question! Think we'd have run this ad if he didn't? 

N J E LEADS THE POWER SUPPLY FIELD. 

NJ E corporation 345 CARNEGIE AVENUE, KENILWORTH, NEW JERSEY 

Competent Engineering Representation Everywhere Rapid, complete, competitive custom quotes from 1000 Amperes (low voltage) to 250 KV (low current). 

www.americanradiohistory.com



REVOLUTIONARY design improvements in the 
latest model Mallory vibrator reduce 

mechanical hum to the lowest level ever attained 
in a commercial vibrator. 

A look inside the vibrator will show you some of 
the new ideas that have gone into this outstand- 
ing product. Most important is a bell -shaped 
liner which holds the mechanism from the coil 
end, effectively isolating the vibrations of the 
reed element from the case and mounting plug. 
Combined with an improved design for the cup 
at the plug end, this liner keeps mechanical 
"shake" from being transmitted to the chassis 
regardless of the vibrator's mounting position. 

Parts distributors in all major cities stock Mallory 
standard components for your convenience 

HUM 
SQUE LCHE D 

AT ITS 

SOURCE 

-in Mallory's 2511,: 

Anniversary Vibrator* 

Even the lead wires have been re -designed to 
minimize transmitted noise. 

The result is that this improved vibrator actually 
produces less mechanical hum than the elec- 
trical hum coming from the speaker of most 
auto radio sets. 

Equally important to the designer, this premium 
performance is available without premium cost. 
Price is identical with previous Mallory models. 

Plan to take advantage of this new standard of 
quietness in vibrator operation, in the new 
equipment you are designing or in circuits you 
now have in production. Our Technical Bulletin 
gives full electrical details ... write to Mallory 
for your copy today. 

Serving Industry with These Products: 

Electromechanical-Resistors Switches Television Tuners Vibrators 
Electrochemical-Capacitors Rectifiers Mercury Batteries 
Metallurgical-Contacts Special Metals and Ceramics Welding Materials 

Patent Pendine 

Expect more... Get more from 

MALLORYP. R. MALLORY a CO.. Inc. 

P. R. MALLORY 8, CO., inc., INDIANAPOLIS 6, INDIANA 
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electronics W. W. MacDONALD, Editor 

MERGERS ... Called on a cou- 
ple of small electronics companies 
that had been taken over by larger 
ones not primarily in the business, 
talking with original personnel. 
Said they liked the reduced pres- 
sure, missed privilege of moving 
fast. 

Called on some parent companies 
to check the other side, found them 
pleased with what they had ac- 
quired technically, puzzled about 
lack of market statistics with which 
to judge potential of new ideas. 

Conclusion : Few marriages work 
perfectly in the first year. 

RELIABILITY . . . The cryptic 
abbrevations "Tel. Qual." have 
been noted on component parts for 
some time but it wasn't until just 
the other day that something 
jogged our bump of curiosity and 
triggered off an inquiry concern- 
ing their meaning. 

Said one parts maker who often 
helps us keep our ear to the 
ground: "Telephone Quality" is a 
higher degree of reliability than 
the customary JAN or MIL specifi- 
cations for equivalent field duty." 

Very flattering indeed to the 
telephone people, and the first 
inkling we have had that some- 
body has been pushing even 
harder, though more quietly, than 
the military for reliability. More 
important, our inquiry elicited the 
information that it is already 
possible to produce some compo- 

CROSS 

TALK 

nent parts that are even better 
than "Tel. Qual." 

What to call them? 

STALEMATE ... Here's an im- 
pression current in the field: 

Engineers want management to 
test the civilian market with ideas 
developed while working on gov- 
ernment contracts. Management 
wants very tangible evidence of a 
market before taking the plunge. 

Result: Somebody else, not as 
conscious of the pitfalls (or more 
of a gambler), takes a fling at it 
and opens up new business. 

REMINDER ... Business needs 
electronic data-processing devices 
having large and not too finicky 
funnels at the input, many pigeon- 
holes at the output and not too 
much brain in between. 

JUNE 1956 

COLOR CODE ... Understand- 
ing of the engineering mind was 
indicated during a recent technical 
exhibit when a nearby oasis offered 
certain beverages in bottles with 
banded necks; blue (75e), red 
(85e), yellow (90e), green ($1) 
and white ($1.30). 

LURES ... Obviously bothered 
by the pull of sunny climes, a north- 
eastern manufacturer urges engi- 
neers to "come to and enjoy 
all four seasons; the warmth of 
summer, the crispness of autumn, 
the pleasures of snowy winter eve- 
nings, and the green freshness of 
spring." 

A little farther south, another 
offers $500 reward for a competent 
electronics engineer, payable when 
the man is hired. Offer does not 
specify "dead or alive." 

LOOKING AHEAD . . . 

More automobile record players expected soon. Will probably 
be compatible with home equipment, turning at some standard 
speed 

Radio communications barrier may exist around objects 
moving faster than Mach 10; atmosphere piles up, becoming 
highly ionized, creating "manmade Heaviside layer" 

New airport -traffic -control radars will have higher resolution, 
showing people as well as taxiing planes, runways versus grass, 
perhaps even where grass has been mowed 
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Analog computing facility, showing plotting boards to left and right of main computer 

ANALOG COMPUTERS 
UMMARY Development of new aircraft, guided missiles and automatic 
control systems for industry further nourishes 10 -million -dollar business. 
Manufacturers offer electronic computers of varying size and complexity 
ranging from desk -top to room size 

ELECTRONIC ANALOG COMPUTERS 
are used extensively in the 

solution of differential equations 
which play an essential role in 
aerodynamics, heat transfer prob- 
lems and circuit design. 

There are about 400 analog com- 
puters presently in use. Many of 
these are used by aircraft manu- 
facturers in the design of air- 
frames, guided missiles and jet 
engines. The analog computer in- 
dustry derives much of its present 
impetus from the government's 
drive for better and better military 
aircraft and missiles. 

Industrial Applications 
Analog computers are used also 

by petroleum companies, atomic en- 
ergy plants and laboratories and 
other research and development 
activities. Vast potential applica- 
tions lie in the field of industrial 
process control, design of automo- 
biles and other metal -trades prod - 

By JOHN M. CARROLL 
_4ssociate Editor, ELECTRONICS 

ucts, and even in automatic high- 
way traffic control. 

During 1954 sales of analog 
computers amounted to $6 million. 
In 1955 sales totaled $10 million. 
However, the 1955 figure included 
one large and possibly nonrecur- 
ring item-a $1.5 -million analog 
computer installation for Wright 
Air Development Center. Sales 
estimate for 1956 is about $8 mil- 
lion. 

The basic unit of an electronic 
analog computer is the operational 
amplifier. Computers may be ranked 
as to size by the number of opera- 
tional amplifiers used. Computers 
range in size from small desk -top 
units having 24 amplifiers or less to 
room -sized installations with up to 
200 amplifiers. In addition to op- 
erational amplifiers, an analog com- 
puter contains control equipment; 
nonlinear equipment such as multi- 
pliers, resolvers, rate generators 
and function generators; and read- 

out equipment such as strip -chart 
recorders, digital voltmeters and 
x -y plotting boards. 

Although computers are avail- 
able for under $1,000, a commonly 
used rule -of -thumb for pricing a 
computer is $1,000 an amplifier. 
This figure includes associated 
equipment. Computers can cost 
$250,000 and up depending, to some 
extent, on research and develop- 
ment costs. The average computer 
uses 36 to 48 amplifiers while a 
computer with 72 amplifiers or 
more may be considered large. Some 
of the larger computers include : 

Project Typhoon at Naval Air De- 
velopment Center, Johnsville, Pa. 
and installations at White Sands 
Proving Grounds; Holloman Air 
Force Base; Westinghouse Air Arm 
Division; Allison Division of Gen- 
eral Motors; Redstone Arsenal; and 
Convair in San Diego, California. 

The term analog computer as 
used here refers specifically to 
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General-purpose analog computer. Potentiometer controls cluster around plugboard 

for the ENGINEER 
general-purpose problem -solving 
machines. Several such machines 
with their pertinent characteristics 
are listed in Table I. The computers 
differ in the number of operational 
amplifiers, which affects the num- 
ber of variables which can be 
handled and the order of differen- 
tial equations the machine can 
solve. Two representative large 
general-purpose problem -solving 
computers are shown in photo- 
graphs on the first two pages of this 
article. 

Differences 

Some machines offer more than 
others in the area of nonlinear de- 
vices such as multipliers and func- 
tion generators. Differences exist 
also in the degree of automaticity 
provided. Some machines have 
servos for setting potentiometers 
from a central location and servo - 
operated digital voltmeters. Others 
use manually adjusted potentiom- 
eters and have common d'Arsonval 
galvanometer voltmeters for moni- 
toring. 

Other special features available 
with some machines may include 
punched paper tape input that pro- 
vides a form of automatic program- 
ming and interchangeable pre - 
patched plugboards that supply a 
stored -program feature. A re- 
movable plugboard is shown in a 

nhotograph. 
Almost every computer has warn- 

ing lamps associated with each 
operational amplifier to detect am- 
plifier overloading. In some ma- 
chines, self -checking features 
include extremely sophisticated 
built-in problem checks. 

Output from the computer can 
be displayed on strip -chart re- 
corders which may have six chan- 
nels or more. Other output devices 
include digital printers, cathode-ray 
tubes and x -y plotting boards that 
yield answers in Cartesian coordi- 
nates. Meters, either digital or 
dial -type, permit monitoring the 
various computer operations. 

Also listed in Table I are a few 
special-purpose analog computers. 
These machines may be designed 
either to solve problems of a special- 
ized nature or to furnish continuous 
output as part of an automatic con- 
trol system. Special applications 
may include calculating gas -flow 
problems in natural gas pipelines, 
solving special stress -strain rela- 
tionships, aerodynamical problems 
or geophysical field problems. One 
class of analog computer, not rep- 
resented in this article but none- 
theless important, is the network 
analyzer used by electric utilities to 
solve problems in the distribution 
of electrical power. The dynamic 
load dispatcher designed for the 

}s.w+ 
FF4l,fitiSFFFad-. 

............ i .s. n.. 

Removable plugboard 

electric -utility industry uses tech- 
niques taken from the field of gen- 
eral-purpose machines. 

Many analog computers are de- 
signed as integral parts of weapons 
systems and other military equip- 
ment. The computers are used 
aboard military aircraft for navi- 
gation, bombing and fire -control for 
both guns and missiles. One com- 
puter listed in Table I solves prob- 
lems peculiar to high-speed aircraft 
in flight. 

Design Trends 

A relatively few companies manu- 
facture general-purpose problem - 
solving computers. Even in the 
case of packaged machines, most 
analog computers sold have a plur- 
ality of custom features. One 
customer may want as many opera- 
tional amplifiers as the computer 
can handle while another may 
sacrifice amplifiers to gain more 
nonlinear equipment to accommo- 
date his particular class of prob- 
lems. Analog computing devices 
can be supplied in plug-in form 
with which a customer can build up 
a computer tailored to his specific 
requirements. Analog computers 
are available in the form of build -it - 
yourself kits. 

The accuracy of an analog com- 
puter is a difficult quantity to state 
categorically. In all cases it de - 
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Table I-Analog Computer Characteristics 

Manufacturer Model Description Price 
Accuracy 
in percent 

Power 
Consumption 

in watts 
Size 

Berkeley Division 
Beckman Instr. 
2200 Wright Ave. 
Richmond, Calif. 

EASE 
1032 

Large general-purpose 
automatic computer with 
building-block 
construction 

From 
$10,000 

0.1 
(computing 
components) 

0.5 amp 
per 
amplifier 

2X2 X6 -ft 
cabinets; 
minimum 
2 cabinets 

EASE 
1031 

Same as 1032 but 
manually controlled 

From 
$6,000 

EASE 
1200 

Console -controlled large 
general-purpose automatic 
computer; solves 50th order 
differential equations 

To 
$250,000 
(completely 
filled) 

0.01 

Boeing Airplane Co. 
Seattle, Wash. 

BEAC 
7000 

General-purpose computer; 
solves 12th -order differ- 
ential equations 

$4,433 1 (computing 
components) 

1,000 23%X19X 
81% in. 

Donner Scientific 
2829 7th St. 
Berkeley, Calif. 

' 

30 Desk -top general-purpose 
computer; solves 10th 
order linear differential 
equations 

$995 1 350 v -a 21 X 18%X 
12 in. 

Electronic Assoc. 
Long'Branch, N. J. 

PACE 
16-31R 
series 

Large general-purpose 
computer with building- 
block construction 

From 
$7,500 

Goodyear Aircraft 
Akron, Ohio 

GEDAA 
GN215-L3 

Linear analyzer; 
large general- 
purpose computer; 
solves 12th order 
differential equations 

$13,500 0.1 1,000 30 X34 X 72 in. 

GEDA 
GN215-N3 

Nonlinear analyzer $8,000 
up 

0.1 1,000 30X34X72 in. 

72 in. high; 
area from 
6 sq ft 

GEDA 
A-14 

Large general-purpose 
automatic computer 

$20,000 
up 

0.01 1,000 
up 

Hall -Scott, Inc. 
Electronics Division 
2950 N. Ontario St. 
Burbank, Calif. 

Desk -top or portable 
computers; multiplier 
and function fitter 
available 

Hathaway Inst. (Div. 
of Hamilton Watch) 
1315 S. Clarkson St. 
Denver, Colo. 

RCC-10 Principal -strain computer 
using dynamometer to 
solve square root of 
sums squares 

$20,000 
to 

$75,000 

2 1,000 6X10X5 ft 

Heath Co. 
(Subs. of Daystrom) 
Benton Harbor, Mich. 

ES -400 Desk -top general-purpose 
computer in kit form 

About 
$700 

Link Aviation 
(Subs. of GPE) 
Binghamton, N. Y. 

AEROLOG 
211 

Three servos solve for lift 
coefficient, angle of climb, 
and rate of climb or thrust 
for level flight; handles 11 
input variables 

$17,500 0.1 
(full scale) 

750 37 X 31 X 53 in. 

Mid -Century 
Inst.rumatie 
611 Broadway 
New York, N. Y. 

MC -400 Small general-purpose 
computer; auxiliary 
equipment available 

MC -500 General-purpose 
computer; 
auxiliary equipment 
available 

1Vni. Miller Inst. 
325 N. Halstead 
Pasadena, Calif. 

MILAC Passive-element00 type 
computers of varying size 

$100, 0 ... . 
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r 
Control 

Provisions 
Checking 
Features 

Output 
Devices 

Operational 
Amplifiers 

Provision for 
Analog Multiplication 

Servo 
Components 

Plugboards, 
pushbuttons, 
servo -set pots 

Overload lamps; Vm 
audible alarm system-optional: 

oscillograph 
x 
vm 

with digital null 50 
unit 

recorders, 
-y plotters, digital 

and printers 

per control Time -division 
multiplier 

Multiplication of 5 
variables by a 6th; 
sine -cosine pots avail - 
able. Coordinate- 
transform units 
optional 

Manual operation, 
manual pots 

Serial -type 
keyboard, 
punched tape input 

Overload indication; 6 
built-in problem recorder; 
check; automatic voltmeter; 
tape checkout 

-channel chart 
digital 

Handles 160 Over 30 Over 16 

Front -panel 
patching, plug- 
board optional 

Overload lamps Meter only 
sign 
12 and 8 for 

changing 
Pulse -width, pulse- 
height multipliers; 
servo multipliers 

4 linear pots; 
1 d -c tachometer 

Detachable plug- 
board with plug-in 
components 

Overload lamps; 
metering all outputs recorder 

Meter, terminals for 
or oscilloscope 

10 Accessory time- 
division multiplier 

Uses Dynalysis units 

Plugboard and 
automatic 
programming 

Automatic plugboard 
verification; recorders, 
problem check system; 
automatic printer 
readout 

x -y plotters, 
oscilloscope, 

digital print out 

As required Servo multipliers; 
time -division multi- 
plier; quarter -square 
diode multiplier 

Available as required 

Removable 
plugboard 

Overload lamps, 
stabilization circuits 

6 -channel chart 
recorders x -y plotters 

24 Servo multipliers; 
time -division 
multipliers 

Provide multiplication, 
function generation & 
sine -cosine resolution; 
N3J has built-in d -c 
amplifiers for inversion 

Controlled 
from GN215-L3 

Overload lamps, 
stabilization circuits 

6 -channel chart 
recorders 
x -y plotters 

As determined 
by GN215-L3 

Servo multipliers; 
time division 
multipliers 

Same as above 

Removable 
plugboard 

Storage -type overload 
detectors; self -checking 
stabilizer amplifiers; 
marginal checking 

6 -channel chart 
recorders 
x -y plotters 

Any required 
quantity 

Servo multipliers; 
time -division 
multipliers 

Servo multipliers; 
servo function 
generator; 
servo resolver 

Plug-in units; 
building-block 
plan 

Plugboard and 
manually set pots 

Automatic 
overload hold 

Meter Up to 15 

Switched 
resistance dividers 

Meters and lamps 
for overload 
indication 

Servo -driven dials 23 Servo multipliers 1 product resolver; 
1 sine -cosine unit; 
3 rate generators 

Servo -driven dials 12 Accessory a -m/f -m 
multiplier 

1 indicating servo 

Control panel 
provides for 
automatically 
inserting initial 
conditions; remov- 
able plug boards 

Overload lamps; 
metering 

Meters, 6 -channel 
chart recorder 
available 

30 Provision for 3 
Servo multipliers 

1 indicating servo 
provision for 3 
servo multipliers 

Indicating lamps 
and meters 

Dual log wide -band 
vm with sign- 
indicating lights, 
meters. dual -beam cro 

32 in lab model; 
as required in 
custom 
installations 

10 arbitrary function 
multipliers 
(lab equipment) 
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Table I-Analog Computer Characteristics 

Manufacturer Model Description Price 
Accuracy 
in percent 

Power 
Consumption 

in watts 
Size 

G. A. Philbrick 
230 Congress 
Boston, Mass. 

K2 
K3 

Plug-in electronic comput- 
ing devices; expandable in 
standard relay racks to 
make up complete 
computers 

$500 
to 

$100,000 

0.1 to 1 200 to 10,000 

Reeves Inst. 
(Subs. of Dynamics 
Corp.of Amer.) 
215E 91 St. 
New York, N. Y. 

REAC 
400 

General-purpose computer; 
large custom-made 
computers available 

Several 
hundred 
to about 
$1,000,000 

Depends on 
problem 

1,000 to 
80,000 

20 X 77 -in. 
cabinets; 
1 to 70 
cabinets may 
be used 

Southwestern Ind. 
Electronics 
2831 Post Oak 
Houston, Texas 

DRF-1 Solves nonlinear 
algebraic equations 

$2,000 
to 

$3,000 

1 150 2X2X1 ft 

Topp Industries 
5255 W 102nd 
Los Angeles, Calif. 

10801-500 Aircraft angle of attack and 
side -slip computer; 
furnishes continuous output 

0.1 deg Weighs 
it lb 8 oz 

Weber Aircraft 
2820 Ontario 
Burbank, Calif. 

General-purpose computer; 
accessories available 

$8,000 1 

pends upon the problem being run 
on the computer. When a corn- 
puterman refers to accuracy, he 
may refer to the accuracy of the 
computing components. Many en- 
gineers feel that 0.01 percent rep- 
resents the ultimate that can be 
achieved using analog techniques 
and that further refinement must 
entail introducing digital tech- 

niques. Thus a great deal is heard 
today about digital differential 
analyzers. Nevertheless a median 
value for precision computers of 
the analog type is 0.1 percent ac- 
curacy. In the field of smaller ana- 
log machines 1 -percent accuracy 
seems desirable for the type of 
work to be done. 

There seem to be two trends in 

Console for large machine has centralized control, checking and output features 

analog computer design. Activity is 
evident in the area of computers of 
24 amplifiers or less arranged in 
desk -size consoles or designed for 
desk -top use. 

There is also a trend toward ex- 
tremely sophisticated control con- 
soles. In this case, the customer 
first obtains a console supplied 
with many self -checking features, 
convenient centralized control- 
equipped, as far as possible, for au- 
tomatic operation-and provision 
for adding 100 or more operational 
amplifiers, additional nonlinear de- 
vices and a variety of output units 
as computational requirements in- 
crease. A computer console fea- 
turing centralized control, checking 
and output equipment is shown in 
a photograph. 

Background 

Basically, analog computation in- 
volves setting up a physical model 
of the problem under consideration. 
It is from this characteristic that 
the name analog derives. The analog 
computer has the advantage of be- 
ing able to solve problems in real 
time, handling a continuous flow of 
input data as acquired. Analog 
computers can likewise furnish a 
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Control 
Provisions 

Checking 
Features 

Output. 
Devices 

Operational 
Amplifiers 

Provision for 
Analog Multiplication 

Servo 
Components 

Any desired Any desired Any desired Any desired Triangular -wave 
multipliers 

None 

Plugboard Overload lamps; 
master overload light 
and audible alarm; 
static and dynamic 
problem check, time- 
scale check; vtvm; 
printer readout; 
plugboard verifier 

Digital vm, 
electric typewriter, 
tape punch, 
6 -channel recorders 

12 to 
several hundred 

Servo multipliers; 
quarter -square diode 
multipliers; 
time -division 
multipliers 

Multiplying and 
resolving servos 
available 

Permanently 
programmed 

Jacks for null 
galvanometer 

Flow meter, strip- 
chart recorder, digital 
volume indicator 

3 Takes logs, sums 
and takes antilogs 

Continuous input 1 transistor 
amplifier 

Servo multipliers Servo -driven pots, 
transistor servo 
amplifiers 

Prepatched 
plugboard 
available 

Overload lamps CRO with dual 
operative time and 
instantaneous 
switching 

21. 

continuous output to a recorder. 
Analog and digital computers 

should not be thought of as com- 
petitive. In many cases they com- 
plement one another. When both 
types of machine are available, a 
problem can first be run on the 
analog computer to obtain an ap- 
proximate graphical answer. The 
form of the result can guide the 
programmer in preparing to run 
the problem on the digital com- 
puter to obtain a set of numerical 
results of required precision. 

Problem Checking 

Conversely, an analog computer 
can provide a check on the truthful- 
ness of results obtained when a 
problem is worked on a digital 
computer. It is like doing a prob- 
lem on an electric calculator and 
checking the results with a slide - 
rule. 

At Project Cyclone, a large 
Navy -sponsored analog computing 
installation in New York, an 
Elecom 100, a medium-sized digital 
computer, is used to obtain spot 
checks as a problem is run on the 
large analog machine which com- 
prises the main equipment at the 
installation. 

FEED 
BACK 

I- 110V 
300v 

1.2 

MEq 

VI 

5691 

INPUT 

MEG 100 
59F 

2,700 12 K 

uuF 

(SIGNAL 
GROUND) 

1 (HIGH- 
OUALITY GROUND) 

3,300 

270K 

V2 
6SJ7 

2.2 MEG 

.I MEG 
0.1 

MEG 

47 
uuF 

510K 

270K 

V3 
6AC7W 

150 
K 

100 

V4 - 
5881 

33K 

1,500 OUTPUT 

TuuF 

300V 
-500V TO EXT OL ALARM 

e 470 

I 1.0 

E o ~:. 47 
1 

VIBRATOR 
DRIVE 

470K <18"0.047 
15 
uuF470K 

VS 

6SJ7 

500 2 2 20 
MEG 

180 10OK 22 
K 820K MEG 

100 

470K V6 

6SJ7 0.1 

20K 1,00 01, 
I M EG 

1,500 
20 15K 

+300V 

K -X 1,000 

I 

(SIGNAL 
GROUND) 

FIG,. 1-High-gain operational amplifier is 
shows one-half of dual unit 

The next step in computer de- 
sign may be the hybrid computer: 
a combination analog-digital ma- 
chine. Besides convenient cross- 
checking the machine would have 
other functional advantages. One 
of the more difficult operations to 
perform by analog is multiplication. 
In a hybrid computer, multiplica- 
tion could conceivably be performed 

chopper -stabilized to cancel drift. Schematic 

by digital computing equipment. 
The analog computer has been 

called a calculus machine. Integra- 
tion, so important in solving dif- 
ferential equations, is accomplished 
by operational amplifiers. This de- 
vice is what makes the analog com- 
puter electronic. Electronic analog 
computers became important in 
1947 when they were used to plot 
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Table II-Analog Computer Amplifier Performance 

trajectories for guided missiles 
under development. 

An operational amplifier is an 
electronic d -c amplifier character- 
ized by extremely high gain and 
low drift. Other desirable features 
include low noise, good linearity, 
adequate bandwidth and sufficient 
output. Several types of operational 
amplifiers are listed with pertinent 
characteristics in Table II. 

Depending upon its inputs and 
the type of feedback impedance em- 
ployed, an operational amplifier can 
be used to multiply by a constant, 
sum several variables or integrate. 

Amplifier Circuits 

The dual chopper -stabilized op- 
erational amplifier, one channel of 
which is illustrated in Fig. 1, in- 
corporates many of the refinements 
built into analog computer ampli- 
fiers. The d -c amplifier section con- 
sists of a twin -triode input V two 
pentode amplifiers V. and V. and a 
triode -connected cathode follower 
V.. Average gain of such a section 
is approximately 240,000. 

To reduce integrator drift, grid 
current in the first stage is reduced 
by operating the stage at half its 
rated filament voltage. Circuit 
stabilization techniques are concen- 
trated on the first stage since drift 
occurring here is most damaging 
to overall amplifier performance. 

Under ideal conditions the ampli- 
fier output is zero when its input is 
zero. Tendency of the amplifier to 
drift causes a spurious output. A 
corrective signal derived from the 
spurious output can be fed back 
to the input to cancel out the ef- 
fects of drift. 

In the case of a positive -going 
drift, the signal at the output is ap- 
plied to one contact of a 94 -cps 
synchronous vibrator. By alter- 
nately grounding the input, the 
drift signal is changed to a rec- 
tangular wave. The signal is am- 
plified through V. and V8. The out- 
put of V. is applied to a second set 
of vibrator contacts and converted 
to pulsating d -c. The signal is 
filtered and coupled to the grid of 
the second half of input tube V, 
which acts as a cathode follower, 
applying its output to the cathode 
of the first half of V,. The negative 
voltage on the 

_ 

cathode yields a 

Manufacturer Tube Complement Stabilization Gain 

Berkeley M 5963 cath foil, 12AX7 voltage 
amp, 12AT7 voltage amp & phase 
splitter, 12AU7 output amp, M 
12AY7 cath foil, % 12AY7 chop- 
per amp, A 6U8 voltage amp, i/ 
6U8 overload amp 

Chopper 1 X108 

Boeing 6SN7 phase inverter, 6SN7 high- 
gain amp, 6SN7 dual cath foil 

1 X 105 

Donner 6AU6 input amp, 6BQ7A output 
cath foll, 0A2 voltage regulator, 

12AU7 constant -current gen 

1 X104 to 
3 X 10' 

Electronic 
Associates 

5691 input amp, 6SJ7 and 6AC7 
amp, 5881 cath foll, 2-6SJ7 
chopper amp 

Chopper 6 X108 
total 

Goodyear 
L-3 

6SN7 input; 2-6SL7 interstage 
6V6 output 

Stabilized 3 X107 

Goodyear 
A-14 

5814A input, 2-12AT7 inter- 
stage, 5687 output 

Stabilized 1 X108 

Heath 6U8 input amp, 12AU7 amp & 
cath foll, 6BH6 constant -current 
gen 

5 X 10' 

Mid -Century Chopper <5 X 107 
total 

Philbrick K2-W-12AX7 input, 12AX7 Requires 
K2 -P 

1.5 X104 
amp and cath foll 

K2-X-12AX7 input, Requires 
K2 -P 

3 X 10' 6AN8 
amp and cath foll 

K2 -P (stabilizing amp) 
12AX7 chopper amp 

1 X 108 

K2 -B (booster amp) 
12BH7A, OB2 

0.8 

II eeves 12AX7 input diff amp, 6AU6 volt- 
age amp, 5687 cascode power out- 
put, 12AX7 a -c balance amp 

Chopper 6 X 107 

\\. I,t`1 1X108 

negative voltage at the plate which 
is applied through the feedback 
element to the summing junction of 
the amplifier, where it cancels the 
original positive -going drift voltage. 

Analog Multiplication 

Besides operational amplifiers 
and servo amplifiers, electronic cir- 
cuits are also important in analog 
multiplication of two or more vari- 
ables. Methods for accomplishing 
multiplication of variables vary 
widely in different analog com- 
puters. 

Servo multipliers are based on 
the two -potentiometer principle. 

The potentiometers are frequently 
positioned by feedback servo -mech- 
anisms. The servo systems can be 
designed to use either a -c or d -c 
servo amplifiers. Often inductive 
potentiometers are used as the com- 
puting elements. Servo multipliers 
can be built to obtain the product 
more than two variables as well as 
to handle trigonometric functions. 

The so-called quarter -square ana- 
log multiplier is based upon the 
mathematical relationship 

ky = I(x+y)2- (x-y)9/4 

Addition and subtraction of the 
variables are performed by opera - 
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Frequency 
Response 

in kc 

Noise 
in my 

Linearity 
in percent 

Drift 
in v 

Phase 
Shift 
in deg 

Grid 
Current 
in amp 

Output 
Inpedance Output 

in ohms 

25 5 (rms 
at grid) 

Better than 
0.01 

1X10-4 
per day 

10 (4 kc) 1X10-13 <0.01 15 or 50 ma 
±100 v 

10 5 (rms) 0.1 1X10-2 
in 8 hr 

3 (1 kc) 1 X10-" Essentially 
zero at d -c 

10 nia, ± 50 v 

1 <1x10-3 
per hr 

1 (10 kc) <1X10'° 1 5 nia, 
±120or100v 

5 (peak) 1 X 10-4 
per sec 

6X10-" 2 ma, ± 200 v 
13 ma, ± 100 v 
20 ma, ± 100 v 
33 ma, ± 100 IT 

2 (0.5 db) 2 Negligible 
nonlinearity 

5 X10-4 
in 30 days 

0.5 
(100 cps) 

5 X10-" <20 5 ma, ± 100 v 
15 ma, ± 100 v 

(max) 

70 (3 db) 2 (p -to -p) Negligible 
nonlinearity 

5X10-5 -0.01 
(100 cps) 

1X10-11 <20 25 ma, ± 100 v 

1 (1.2 kc) 10 ma, ± 120 v 

to 10 5 0.02 2X10-4 
per8hr 

0.2 (1 kc) < 7.5 X10-" 10 ma, ± 100 v 
20 ma, ±100v 

100 5X10-3 
per day 

<1 1 ma, ± 50 v 

250 5 X10-3 
per day 

<0.2 2 ma, ± 100 v 

2.2X107 

300 20ma,±55v 

10 3 (rms) 0.01 <2.6 X10-4 
per day 

17.5 
(5 kc) 

3 X10-11 1,000 20 ma, ± 100 v 
(nonfeedback) 

>1 <1 X10-1 1 (1 kc) <1X10-10 12.5 ma, ± 100 v 
10 ma, ± 150 v 

tional amplifiers. The squaring 
operations are performed by square - 
law devices. The desired square -law 
curve can be approximated by 
straight-line segments produced by 
diode clippers. 

In a time -division analog multi- 
plier, one of the input variables 
controls the duty cycle of a pulse 
train. The second variable controls 
the pulse amplitude. The average 
or d -c level of the output waveform 
is a voltage proportional to the 
product of the two input variables. 
A similar type of electronic analog 
multiplier uses one variable to con- 
trol pulse height and the other to 
control pulse width. 

Another type of multiplier uti- 
lizes the a -m/f -m principle. One 
variable controls the frequency 
deviation of an r -f carrier. The 
second variable governs the degree 
of amplitude modulation of the f -m. 

The triangular -wave multiplier 
,is an all -electronic device that uses 
operational amplifiers and limiters. 
The inputs are the two variables 
and a symmetrical triangular 
wave. Output from the triangu- 
lar -wave multiplier is a trapezoidal 
wave whose average value is the 
product. 

Analog multiplication can also be 
performed by using a log -taking 
circuit, a summer and an antilog- 

taking circuit. Logarithmic multi- 
plier circuits have been built that 
depend for their operation on the 
logarithmic characteristic curve of 
certain electron -tube triodes. 

In addition to the computers des- 
cribed in this article, there are a 
great many other analog computing 
devices and special-purpose com- 
puters used in military equipment 
and for specialized engineering and 
scientific work. Their manufac- 
turers include: Avion, Ford Instru- 
ments, General Electric, General 
Motors, Gerber, Librascope, Maxon, 
Oerlikon, Reflectone, Texas Com- 
puters, Texas Instrúments and 
Feedback Controls. 
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MULTIPROGRAM F -M 

SUMMARY Three additional entertainment programs are sent out on 
subcarriers located 28, 29 and 67 kc above the main broadcast carrier. 
Receivers in the coverage area pick up only the regular program. Paid pro- 
grams are intercepted with special receivers for advertising or background 
music in stores, restaurants or factories 

MULTIPLEXING makes possible 
simultaneous transmission 

of four programs on the main car- 
rier of an f -m broadcast station. 
The main simplex program con- 
tinues to bring high-fidelity sound 
to listeners who have standard f -m 
receivers. The two or three addi- 
tional multiplex programs can only 
reach listeners through special re- 
ceivers that are generally leased to 
them by the station. 

Triple Service 

For example, one of the multiplex 
programs can be sold as background 
music with no announcements to 
restaurants, stores, factories or of- 
fices. Another multiplex program 
can furnish background music and 
special advertising announcements 
to a chain of supermarkets. 

A third multiplex program might 
carry stock reports, facsimile or 
other special services to selected 
users. Extra income derived from 
providing these extra services can 
supply the economic resources 
needed for improvement of regular 
simplex programming. 

Multiplexing consists in simul- 
taneous addition of frequency - 
modulated ultrasonic subcarriers to 
the main carrier of the f -m station. 
This permits the addition of three 
programs to the simplex program 
already being transmitted as shown 
by the division of the frequency 
spectrum from 0 to 75 kc in Fig. 1. 

Bands Available 

The audio program occupies 0 to 
15 kc of the spectrum while the 
subcarriers are allocated 10-kc 

By WALTON N. HERSHFIELD 
littrkins and Hershficld 

Phoc tix, Arizona 

Oscillogram shows 100-kc saw tooth mod- 
ulated by 100 -cycle signal 

SIMPLEX 

10 

28KC 49KC / I /I 
20 30 40 50 
FREQUENCY IN KC 

60 

67KC 

70 

FIG. 1-Division of the audio spectrum 
for multiplexing 

bandwidth each and a guard band 
of 8 to 10 kc. A study of two-tone 
frequency -modulation Bessel func- 
tions will indicate that there are 
carrier sidebands extending beyond 
this range and the adjacent sub - 
carrier could create interference. 
However, if the index of modula- 
tion AF/f is kept below 23 degrees, 
the f -m components of the sub - 

carrier then consists of only the 
main carrier and two significant 
sidebands. These sidebands differ 
from amplitude modulation only in 
the matter of polarity. 

The complete broadcast multiplex 
system consists essentially of three 
units of equipment. A subcarrier 
generator shown in Fig. 2 uses a 
beat -frequency oscillator, to pro- 
vide a frequency -modulated ultra- 
sonic tone at the frequency desired. 
This is coupled to the special exciter 
unit in Fig. 3. 

Using a balanced modulator in 
this unit, subcarrier sidebands are 
added to the main carrier. A special 
subcarrier receiver (Fig. 4) recap- 
tures the entire f -m program in- 
cluding subcarriers. The desired 
subcarrier is then selected by tuned 
stages and discriminated to recover 
an audio signal that can be ampli- 
fied and used. 

In Fig. 5 is the complete sche- 
matic of a single -channel subcarrier 
generator. Other channels are iden- 
tical except that the multiplication 
may be different for interference 
reasons. The Serrasoid modulator 
comprises oscillator V, and the 
modulator section V V, and V, 
modulated by audio -frequency am- 
plifier V,o and V,,. The Serrasoid 
produces a clipped saw -tooth wave 
of which the amplitude is varied. 
This in turn varies a pulse in time, 
thereby exciting the multiplier 
chain (V,, through V9) with a fre- 
quency -modulated signal. 

Sawtooth Modulation 

The photograph of an oscilloscope 
screen shows the 100-kc saw tooth 
modulated by a 100 -cycle audio sig- 

130 June, 1956 - ELECTRONICS. 

www.americanradiohistory.com



BROADCAST SYSTEM 

Back (left) and front (right) chassis views of receiver using printed circuit techniques 
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FIG 2-Subcarrier is generated in a separate unit 

R- F 

88-108 MC 
MIXER 

CRYSTAL 
OSC 

IST I -F 
10.7 MC 

2No I -F 
10.7 M 

LIMITER --. 
Dí 
INATORr-I" 

10.7 MC 

R.F 
-""' 49KC 

R -F 
49 KC 

LIMITER 
49 KC 

DISCRIM 
IN ATOR 
49 KC 

SUB CARRI ER 
AUDIO OUTPUT 

FIG. 4-Receiver block diagram showing one subcarrier output 
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FIG. 3-Exciter unit of main transmitter unit takes subcarrier input at a point beyond which broadcast modulation is initiated 

nal. This illustrates the knee of the 
clipped saw tooth moving horizon- 
tally in time to produce frequency 
modulation. Frequency multiplica- 
tion is necessary to provide ade- 
quate frequency deviation of the 
100-kc signal from the modulator. 

Its deviation is only ±75 cycles, 

which is not sufficient to provide 
kc needed for subcarrier signal. 

When multiplied 81 times to 8,100 
kc, there is a deviation of ±6,075 
cycles, which is adequate deviation. 

At the final multiplied frequency, 
the signal beats with a tripling, 
crystal -controlled oscillator V,. of 

which the multiplied frequency is 
28, 49 or 67 kc higher than the 
frequency from the Serrasoid mul- 
tiplier chain. This provides a fre- 
quency -modulated subcarrier, which 
is amplified by V,, and then filtered 
to remove any of the 8,100 kc fre- 
quencies. This filter also helps to 
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FIG. 5-Modulator equipment for one program with indication of equipment necessary for a second channel 

provide an improved sine -wave 
form. 

The exciter handles the simplex 
program in the conventional man- 
ner. The schematic shown in Fig. 6 
does not include the final, which 
comprises a 5763 doubler and 815 
tripler followed by an 815 power 
amplifier at final frequency. 

Main Channel 
The simplex channel operates in- 

dependently of the balanced modu- 
lator section consisting of V8j V9, 

V10 and V,1. Failure of any of these 

tubes will not impair the main 
channel. Tube V8 through the 100,- 
000 -ohm resistor removes a small 
portion of the r -f energy. This 
energy is amplified, phase -shifted 
and fed into balanced modulator 
tubes Vs and V50. Into these same 
tubes is fed the phase -inverted sub - 
carrier signals. In this unit the 
subcarrier sidebands are generated 
and fed into class A amplifier V6. 

The ratio of the subcarrier to 
the main carrier signal when it 
reaches the balanced modulator is 
20 to 1. With proper phase shifting 

of the weak main carrier and phase 
inversion of the subcarrier beat 
frequencies occur that are phase 
modulated to provide the necessary 
sidebands on the main carrier. 

After the subcarrier sidebands 
have been added, it is necessary to 
prevent any phase shift that may 
cause cross -modulation between the 
individual programs. This is ac- 
complished using special phase - 
linear bandpass filters to couple 
succeeding multipliers and r -f am- 
plifiers. 

For flexibility a unitized con - 

8970111 

KC 
267 TO 333 KC 

2N.5µµF 
ó 

(V 

LL 

802 701.000 
1 2.4 T03.oMC 

1 

460yK}iÿ.F}{ 
4--1 

5µ,µN ÑY.Y-F 

I1..`` 

V2 16 Y á V3 ,. Ij p sf V4 
64U 3 AU6 

o 
go 27K 

Y 
OSO Ñ o 3º 
o 
N 

Ó 
o 

N 

Ó 

oo 

7.2 TO 9.0 MC 
LL 

Ñ N 
10 

7.2TO9.0MC 

10 

re V5 

6AU6 

Y O Ooo '.0 º 0 

4629.Fít 

o 
V6 

6AU6 

10µµ.F 3.31< 
N 

462 # 
N}+F 1 

0005 IOOK 0.005 

á d, 

B+ 

3.3K 

Co } 

Y <V 

O o 

O cV 

F 

2 

72T09.0MC 

V6 

100 

100K 

VII 

12AU7 

i 

O 
O 

0.005 

14.6 T018.0 MC 

V7 
6CL6 462µµF 

to 
OUTPUT 

S Y 465JyI.F 

á3N 

Ó- 
O OS 
Ó 

10K 

SUBCARRIER IN 

I0K 

K = X 1,000 

B+ 

FIG. 6 --Transmitter exciter takes input from modulator and also subcarrier 

132 June, 1956 - ELECTRON ICS 

www.americanradiohistory.com



4 
Z 
w 

a 

VI 

R -F AMP 
6C86 

10.7 -MC V3 
INPUT I -F I F AMP 

6AU6 

K=x1,000 

0 -i- 
d I_5K 

8+ 

V7 
OSC 

6J6 

X 

O 
o 

o^ 

10.7 -MC V4 
I -F I -F AMP 

6AU6 

Vs 
LIMITER 

6AU6 

AUDIO AMPLIFIER 

V8 

10.7- M C 
DI SCR 

47K 

7121157 2I2AX7 

MN 

0.068 

Ñ 

020 
o 

O 

Q o 

10.068 

6A05 Vg 

h 

500 r- 4 r- COMMON 

8- 
8+ 

OUTPUT 

Fig. 7-Main channel receiver with audio amplifier 

struction system is used in the re- 
ceiver. The chassis is divided into 
five compartments as illustrated. 
For reasons of economy and reli- 
ability, printed circuit techniques 
are used in construction. The unit 
may include either a large or small 
power supply to operate a 3 or 
8 -watt audio amplifier. It can be 
used as a tuner to feed an external 
amplifier. 

In Fig. 7 is shown the receiver 
with a 3 -watt amplifier. The bal- 
anced -modulator principle is used 
to provide balanced mixing. This 
mixer prevents the strong signal of 
the oscillator from reaching the in- 
termediate -frequency stages and, 
thereby, causing cross -modulation. 
It is also possible to correct for 
phase shift in the receiver by ad- 
justment of the balanced input and 
output coils. 

Broad Band Response 

Standard broadband i -f trans- 
formers are used with swamping 
resistors to provide increased band- 
width. Frequency correction is not 
used in the ouput of the discrimi- 
nator since this would attenuate 
the subcarrier frequencies. Instead 
the total output is fed into the sub - 
carrier receiver for selective ampli- 
fication of the desired subcarrier. 
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ólI YSp .0 
B+r 1a- 

0 

V2 V3 V4 

AMP LIMITER 250y.»F, DETECTOR 
6AU6 250µµF 6AU6 250 F 68N6 X0.005 

Y 

QOI 001 47K 

27K 27K 

Y iR __I00µ¢i.F 

4' OUTPUT 

150uu.F 
4 

270K 
47K 0.01 20 

FIG. 8-Subcarrier demodulator is attached to output of main receiver 

In the subcarrier receiver (Fig. 
8) the first -stage 6AU6 is a plate - 
starved amplifier to provide selec- 
tivity but little gain. The following 
stage and limiter are conventional, 
except that they are operating at 
ultrasonic frequency. The 6BN6 
discriminator is a phase and fre- 
quency -sensitive device. The grid 
coil is in quadrature with the in- 
coming signal and is directly cou- 
pled, because the interelectrode ca- 
pacitance is not sufficient for the 
tube to operate as designed for tv 
use at 4.5 mc. 

The output of the receiver is fil- 
tered by a bridged -T network to 
prevent the subcarrier frequency 
from entering the audio amplifier. 
This filter provides 22 -db rejection. 

Overall performance of the re- 
ceiver has been such as to result in 
sensitivities in the order of 2 and 
3 microvolts for full limiting in the 

Receiver used to reproduce subcarrier sig- 
nal requires minimum number of controls 

subcarrier receiver. This sensitiv- 
ity results from an action similar 
to double conversion in the conven- 
tional a -m receiver. While the input 
signal may drop below that neces- 
sary to provide full action on the 
first limiter, the subcarrier receiver 
rejects the increased noise, ampli- 
fies the weak subcarrier signal and 
then provides adequate limiting in 
the subcarrier limiter. 
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FIG. 1-Simplified block diagram of complete telemetering system FIG. 2-Time signal set is triggered by contact that closes momen 
used to feed the two magnetic tape recorders tarily when missile leaves launcher, to generate required signals 

Shipboard Telemetering 
By WILLIAM S. BELL and CLARENCE W. SCHULTZ 

Vitro Corporation of 3nierif TICE:J. P. Seeburg Corporation 
Silver Spring, Md. Chicago, Illinois 

UMMARY Automatic f -m/f -m telemetering system serving both 
launchers on U.S.S. Mississippi provides magnetic tape recordings of in- 
ternally derived data for fleet evaluation of production -type Terrier missiles 
without interfering with missile fire control system. Six channels accommo- 
date six missiles simultaneously 

THE LEVEL OF performance of 
the many complex systems 

within an expendable guided mis- 
sile can most reliably be determined 
by radio telemetry, because inter- 
nally derived data stored on some 
recording medium within an ex- 
pendable missile is invariably lost 
or partially destroyed upon flight 
termination. 

System Requirements 

In equipping the battleship 
U. S. S. Mississippi to perform 
fleet evaluation of production -type 
Terrier missiles, the basic require- 
ments of the telemetering system 
were determined to be: 

(1) Collect and store quality con- 

trol data for analysis at a shore - 
based data reduction center. 

(2) The overall system error per 
data channel should not exceed 5 
percent from the missile data input 
point to the reduced graphic rec- 
ords. 

(3) The telemetering system 
should not complicate the missile 
fire control system nor be a factor 
in determining missile flight readi- 
ness. 

(4) The receiving equipment 
should be capable of simultaneously 
receiving a total of six telemetering 
signals and capable of providing 30 
minutes of recording time. 

(5) The receiving set should be 
capable of unattended operation and 

should automatically record all 
flight data as well as be capable 
of presenting crude data graphi- 
cally in real time without the use of 
photographic processes. 

(6) All timing and identification 
of information must be derived 
within the telemetering equipment 
and should be automatically re- 
corded with the flight data. 

(7) The telemetering antennas 
must be kept to a minimum in size 
and number and must be weather, 
blast, shock and vibration proof 
while assuring reception regardless 
of the attitude of the missile an- 
tenna. 

Developmental experience had 
shown that the internal perform - 
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Complete telemetering installation on U.S.S. Mississippi. Starting from left, eight racks are: 1-time signal set: 2, 3-telemetric data re- 

ceiving set: 4, 5, 6-telemetric recording set; 7, 8-second telemetric data receiving set 

for TERRIER Missiles 

ance of the production missile could 
be determined by eight continuous 
channels of information with an 
allowable error not to exceed 5 per- 
cent. The permissible errors for 
the various data conversion points 

in the system were assigned as 2 

percent to the telemetric data 
transmitting set, 2 percent to the 
shipboard receiving and recording 
set and 2 percent to the data reduc- 
tion process. 
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FIG. 3-Detailed block diagram of one of receiving sets, showing provisions for handling 
three missiles in flight simultaneously with one tape recorder 

The total error is not the simple 
arithmetic sum of the various as- 
signed tolerance values in the sys- 
tem. Records from the U. S. S. 
Mississippi have repeatedly indi- 
cated that the total system error 

FIG. 4-Antenna pattern for constant 
slant range of 7,100 yards at 9,000 ft 
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Three -turn helical antenna used on target -tracking radar mount, shown with protective 
radome housing. Three melamine supports attached to ground plane hold helix 

does not exceed 2.5 percent for the 
telemetered information. 

The complete electronic installa- 
tion aboard the U. S. S. Mississippi 
is shown in Fig. 1. One telemetric 
data receiving set is assigned to the 
forward missile launcher and the 
second set is assigned to the aft 
launcher. The two receiving sets 
and the time signal set are con- 
trolled by a signal from the weap- 
ons control station. This firing 
signal to any missile will start the 
magnetic tape recorder of the as- 
signed receiver. 

Missile Launching 
At the time of first motion of 

the missile, contacts on the launcher 
close momentarily to provide a zero 
time or event signal to the time 
signal set. The zero time signal 
applies 100 -per -second timing sig- 
nal pulses to the time channel of 
the tape recorder so that timing 
markers are recorded simultane- 
ously with missile flight data. 

After a tape recorder set has 
been started, it will continue to re- 
cord on that particular channel 
until approximately 5 seconds after 
missile telemetering carrier signal 
ceases. The set then reverts to 
standby and provides a telemeter 
ready signal. 

If one or more missiles are in 
flight when another missile is 
launched, an event marker is re- 
corded with the data channels of 
the first missiles so that all data 
can be correlated in time between 

390 

the various missiles. Lamps for 
ready and occupied conditions indi- 
cate availability of a channel. 

Identification 
The method of deriving the vari- 

ous time signals from a 100-kc 
crystal is shown in Fig. 2. A binary 
code is inserted after every tenth 
timing pulse by the time signal set 
to permit elapsed time between mis- 

sile events to be easily determined 
during data reduction. 

Each telemetric data receiving 
set consists of a helical beam an- 
tenna, an antenna multicoupler, 
three f -m radio receivers, a four - 
channel magnetic tape recorder, a 
launcher identification unit and the 
necessary power and control units, 
as shown on the diagram in Fig. 3. 
Three tracks on the magnetic tape 
record the telemetric data from the 
output of the three receivers and 
the fourth track records all time, 
event and identification informa- 
tion. Launcher identification is 
made by a choice of different tone 
frequencies of the recorded timing 
markers. Individual missiles are 
identified by assigning a given tape 
track on the recorder to a given 
arm on the launcher. 

Antennas 

Each antenna is located on the 
target -tracking radar mount and 
consists of a three -turn helix 
mounted on an extended ground 
plane to provide a beam width of 
70 degrees at the half -power points 
and a gain of 9 over the band of 
215 to 235 mc. A Plexiglas radome 
housing avoids the short-circuiting 
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FIG. 5-Antenna multicoupler circuit arrangement used with single antenna (bottom cen 
ter) to feed three receivers tuned independently in 215-235 mc band 
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action of salt spray and stack gas 
deposits across the base insulator of 
the helix. The radome also provides 
adequate protection from adjacent 
gun and missile blast effects. 

A matching stub located in the 
base of the antenna provides an 
impedance of 50+10 ohms at the 
center of the frequency band. This 
impedance is maintained to a de- 
gree necessary to keep the standing 
wave ratio below 1.1 out to the tele - 
metering band limits. 

The axis of the antenna is ele- 
vated 35 degrees to avoid large 
variations in signal strength owing 
to combining of line -of -sight and 
missile -to -sea - surface -to - antenna 
transmission paths that occur with 
low -flying missiles. A typical an- 
tenna pattern, in Fig. 4, indicates 
that adjacent ship superstructure 
and sea reflections have no appre- 
ciable effect on the received signal. 

Multicouplers 

Because of space limitations a 
single antenna has to provide sig- 
nals for three radio receivers, 
necessitating development of the 
antenna multicoupler unit. To per- 
mit independent tuning of the three 
radio receivers in the specified 215- 
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FIG. 6-Response curve of multicoupler 
and noise figure of complete receiving 
channel 

235 me band it was necessary to 
provide this bandwidth in the multi - 
coupler. Another requirement, 
owing to intermodulation between 
receivers, was adequate isolation 
between input terminals of the 
three receivers. A third require- 
ment was that the signal-to-noise 
ratio of each receiving channel 
should not be seriously reduced as a 
result of parallel operation of the 
three receivers from one antenna. 

A passive coupling network did 
not offer a ready solution between 
the conflicting requirements of ade- 
quate isolation and bandwidth. The 
solution of this problem was found 
in the use of a high -gm planar 
triode in a grounded -grid arrange - 

Construction details of antenna multicoupler unit, showing planar triode in lower left 
quadrant and unique chassis construction used for shielding purposes 

ment. This tube has a rated trans - 
conductance of 50,000 micromhos 
and an equivalent noise resistance 
of approximately 80 ohms', and was 
originally designed for use in 
microwave repeater stations. It 
was found to be satisfactory at the 
lower frequency when the internal 
cathode -to -cathode -shell capacitor 
was supplemented externally 
through the cathode base pin of the 
planor triode tube. 

As shown in Fig. 5, the type 416A 
planar triode tube is operated as a 
grounded -grid amplifier supplying 
signals to three isolating pentodes'. 
The three 6AK5W grids in parallel 
presented a loading resistance of 
430 ohms and only the high trans - 
conductance of the first tube pre- 
vents noise figure deterioration in 
the pentodes. Tubes such as the 
6BQ7A have since been made avail- 
able for use in a cascode circuit 
with good results'. 

The multicoupler response and 
the overall noise figure of each re- 
ceiving channel are shown in Fig. 6. 

The noise figure of the receiver 
alone is approximately 10 db, and 
therefore the multicoupler actually 
improves the performance of all 
three receiving channels. Isolation 
between receivers is 25 db and 
attenuation of the receiver local 
oscillator signal at the antenna is 
more than 60 db. 

The system has served as the 
basis for telemetric data storage 
design on the first tactical guided 
missile ships, the U.S.S. Boston and 
the U.S.S. Canberra. 

The equipments described were 
provided by the J. P. Seeburg Corp. 
under Contract NOrd 11878, with 
the exception of the time signal set 
which was provided by Electronic 
Engineering Corp. of California. 
System studies and design and com- 
ponent specifications were prepared 
by the Vitro Silver Spring Labora- 
tories, Division of the Vitro Cor- 
poration of America under Contract 
NOrd 10378. 
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DESIGNING DIELECTRIC 
INDIVIDUAL LENSES, in conven- 

hional optical designs, have a 
constant refractive index and lens 
action is obtained by shaping the 
surfaces. In microwave optics de- 
sign, the possibility of a variation 
in index from point to point with- 
in the lens is available, offering 
the designer another degree of 
freedom. For example, if it is de- 
sirable to minimize the thickness 
of a lens, focusing can be achieved 
partly by the lens surface and 
partly by a variation in the index of 
the material forming the lens. 

Lens Materials 

Materials available for lens de- 
sign in microwave optics include 
low -loss dielectric materials such 
as polystyrene and Teflon. Alumi- 
num -flake or carbon particles in a 
low -density foam dielectric achieve 
considerable weight reduction with 
a slight increase in lens loss. For 
all of these materials, the index of 
refraction is the square root of the 
dielectric constant, so in describ- 
ing lens designs either of the terms 
refractive index or dielectric con- 
stant can be used. 

The most straightforward tech- 
nique for constructing a microwave 
lens which possesses a variation in 
refractive index involves the use 
of many different materials, each 
of which has a different refractive 
index. For example, a spherical 
lens can be made up of a small 
spherical core, together with 

spherical shells of increasing radii. 
The material in each shell can 

have a different value of dielectric 
constant or refractive index. By 
using a sufficient number of shells, 
the desired lens can be obtained 
to a reasonable approximation. 

The major difficulty in this tech- 
nique is obtaining the variety of di- 
electric materials and maintaining 
the desired dielectric constant from 
one production run of the material 
to the next. Most dielectric ma- 
terials have a variation in dielec- 
tric constant of at least 3 percent 
between various samples. The finite 
error in dielectric constant places 
a practical limit on the degree of 
approximation to the desired re- 
fractive index. 

Artificial Dielectric 

Another technique involves arti- 
ficial dielectrics obtained by using 
the fact that microwave wave- 
lengths are of the order of a few 
inches, so that obstacles can be 
formed which simulate the mole- 
cules of a real dielectric. As long 
as these obstacles have small di- 
ameters and spacing compared to 
wavelength, the analysis of the 
artificial dielectric can be closely 
related to that of the real dielec- 
tric. 

The most practical obstacle for 
general applications has been found 
to be of spherical shape. For such 
an obstacle, the refractive index is 
independent of the direction of the 

wave passing through the lens. 
It is possible to analyze the effec- 

tive dielectric constant on the basis 
of the sphere diameter and the 
center -to -center spacing. These 
parameters can be replaced by a 
concept of fractional volume, that 
is, volume occupied by the spheres 
alone, compared to that occupied 
by the spheres and adjacent 
medium. The spheres considered 
were metallic or dielectric ma- 
terials in a low -dielectric medium 
or voids in a base dielectric.' From 
the results of this study and a con- 
sideration of the mechanical prob- 
lems involved in forming a lens, 
void -dielectric material was found 
best. 

The dielectric constant K of an 
artificial medium comprised of a 
cubical lattice of spherical voids is' 

K/K, _ (1 + 2FC)/(1 - FC) (1) 

Fractional volume F is the volume 
of the voids in unit volume; thus, 
F involves the void diameter and 

CURVED 
PHASE 
FRONT 4. e 

COPPE:'ED 
(PLA iEI 

PHASE=EaNT 

UNCORRECTED HALF 
HORN MAXWELL LENS 

FIG. 3-Indication of phase -error correc- 
tion through use of half -Maxwell lens 
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UMMARY Data for Maxwell, Luneberg, Eaton, Kelleher and modified 

types of variable index -of -refraction lenses aid antenna designers. New 

dielectric materials provide considerable weight reduction with slight increase 

in lens loss. Typical design example for Luneberg lens is covered 

By K. S. KELLEHER 
Falls Church, Virginia 

Melpar, Inc. 

MICROWAVE LENSES 
the void density in number per unit 
volume. Constant C is character- 
istic of the base medium, 

C = (1 - K1)/(1 + 2K1) (2) 

where K1 is the dielectric constant 
of the base medium. It has been 
found experimentally that Eq. 1 is 
valid even when the diameter and 
spacing of voids exceed a/4. 

Cylindrical Voids 

For maximum flexibility in de- 
sign and ease in machining, cylin- 
drical voids can be used to replace 
spherical voids. 

An experimental program deter- 
mined the relationship between the 
cylinders and spheres. Typical 
measured data is shown in Fig. 1. 
The solid curve is calculated from 
Eq. 1, with K, = 2.515 (for poly- 
styrene). 

The points are experimental and 
apply to samples having eight cyl- 
inders per unit cube (measuring 

FIG. 4-Spherical Luneberg lens 

0.936 inch on a side) and a cylinder 
length equal to cylinder diameter. 
Similar data was obtained for 
length -to-diameter ratios of 2 . 

Maximum fractional volume for the 
two latter ratios was 16 percent. 
The largest cylinder diameter for 
which data is shown is approxi- 
mately 0.172. 

With the exception of a single 
point at large fractional "volume, 
the maximum deviation of the 
measured dielectric constant from 
the value which would be predicted 
on the basis of spherical voids hav- 
ing the same fractional volume is 
one percent. This value is of the 
order of the experimental error. 
Larger cylindrical voids having a 
diameter of 0.344 were also tested. 

A limited amount of data was 
taken because of the long length of 
sample which is required, but even 
with this very large element, the 
measured data was within 18 per- 
cent of that expected from the 

before (left) and after (right) foam binder application 

spherical void theory. From these 
measurements, it is concluded that 
Eq. 1 is applicable within a few 
percent to all cases investigated, ir- 
respective of the orientation of the 
cylinders. 

Metal -Plate Media 

A third technique for obtaining 
a variation in refractive index uses 
metal -plate media. The refractive 
index is obtained by considering 
the increase in phase velocity, 
which occurs when a wave polar- 
ized parallel to a set of parallel 
plates passes through the plates. 
This technique has been used suc- 
cessfully in the design of metal - 
plate lenses where the refractive 
index is known to depend on the 
spacing between plates. 

If two metallic surfaces are ar- 
ranged so there is a variation in 
spacing between the surfaces and 
if an electric field is introduced 
approximately parallel to the 
plates, then the phase velocity, and 
therefore the refractive index, will 
vary from point to point in the re- 
gion between the metallic surfaces. 
The index approaches one when the 
spacing between plates is large 
compared to a wavelength and zero 
as the spacing is reduced. This 
technique for obtaining a variation 
in refractive index is limited to a 
two-dimensional lens or a three- 
dimensional structure. 

If the spacing between plates is 
measured always normal to the 
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FIG. 5-Radiation patterns of Luneberg 
and standard parabolic lenses 

particular tangent plane containing 
the electric -field vector, the index 
of refraction is related to spacing 
a and the signal wavelength by 

n =-/1 - (X/2a)2 

If the spacing between plates is 
filled with a dielectric of constant 
K, the index is given by 

n =N/K - (X/2a)- 

Spherical Lenses 

Once techniques are available 
for obtaining a variable index ma- 
terial, consideration can be given 
to the design of microwave lenses 
having properties superior to those 
of conventional lenses. 

One of the most useful families 
of variable -index lenses is that in 
which the lens surface is a sphere 
with the transmitting or receiving 
element mounted on the spherical 
surface. In such an arrangement, 
it is possible by use of different 
lens designs to obtain a formation 

FIG. 6 --Two-dimensional Eaton lens. Feed 
is mounted at left 

of the transmitted spherical wave 
into many different wavefronts, 
such as spherical surfaces,' toroidal 
surfaces' and conical surfaces.' 

Lenses which have been of most 
interest up to the present time are 
elements which yield spherical, 
plane and cylindrical surfaces; 
these are the Maxwell, Luneberg 
and Eaton. Cross -sections of these 
lenses, together with the ray paths 
and design equations, are given in 
Fig. 2. 

Maxwell Lens 

The Maxwell lens has been found 
useful in microwave applications 
as a correcting element in a sharply 
flared feed horn. In such a horn, 
the phase front across the aperture 
has the quadratic form shown in 
Fig. 3. Radiation patterns from 
this horn have, in general, high 
side -lobe characteristics. 

To reduce these lobes, lenses of 
the dielectric or metal -plate type 
have been successfully used; how- 
ever, one-half of the Maxwell lens 
offers improved possibilities in 
side -lobe reduction. This can be 
understood by considering the ray 
paths through such a lens. 

In a sphere of unit radius (Fig. 
2A), the ray leaving the feed at 
angle a intersects the aperture at 
a distance d from the axis given 
by tan (a/2). This means that the 
rays, upon passing through this 
lens, tend to concentrate at the 
center of the aperture so there is 
a tapering in the illumination 
across the aperture. 

Since tapered illumination pro- 
duces low side lobes, it can be 
expected that better radiation pat - 

FIG. 7-Radiation pattern of Eaton lens 
shown in Fig. 6 

terns can be obtained from a cor- 
recting lens of the Maxwell form 
than could be obtained with the 
conventional constant -index lenses. 

Luneberg Lens 

The most important lens in 
terms of application is the Lune - 
berg. This spherical lens accu- 
rately focuses an incoming plane 
wave into a point on its surface. 
Because of its spherical symmetry, 
it can focus plane waves arriving 
from any direction, a characteris- 
tic not shared by any other known 
optical device. Figure 4 shows a 
Luneberg lens constructed from a 
void dielectric. 

It is useful to compare the Lune - 
berg lens to a paraboloidal re- 
flector with circular aperture. If 
the diameter of the paraboloidal 
aperture is equal to the diameter 
of the Luneberg sphere, then a 
direct comparison can be made. 

Figure 5 shows a typical pattern 
from the paraboloid, together with 
a pattern from a Luneberg sphere. 
Neither pattern represents the best 
that can be obtained from either 
antenna. However, they do indicate 
that the Luneberg lens has a nar- 
rower beamwidth than the re- 
flector, but that the reflector shows 
some improvement in side -lobe 
level. These pattern characteristics 
arise from the fact that the paths 
followed by the rays in a Luneberg 
lens tend to concentrate energy to- 
wards the aperture edges. 

The ray making angle a at the 
feed (Fig. 2B) intersects the aper- 
ture at a distance d from the axis 
of sin a. This reduction in illumi- 
nation taper is known to cause an 

n=noSECH(,rr/2T1 

d= ÁT ARC SECH COS a 

FIG. 8-Cross-section of constant -thick- 
ness lens 
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increase in side -lobe level and de- 
crease in beamwidth. 

Consequently, the Luneberg lens 
cannot be used for extremely low 
side lobe applications. However, for 
applications requiring side lobes 
of the order of 22 db, this lens can 
be used and, in such an instance, 
its symmetrical structure gives it 
a wide-angle performance not at- 
tainable by the normal paraboloidal 
reflector. 

The wide-angle performance of 
the Luneberg lens indicates two 
general applications. The first of 
these is for wide-angle scanning. 
The lens structure can be fixed 
and a lightweight feed horn ro- 
tated so that it always touches 
the surface of the lens. The beam 
from the horn -lens combination is 
swept through an angle equal to 
the angle of the horn rotation. 

Another application utilizes a 
single lens with multiple feeds. 
Each feed has a corresponding 
beam in a direction given by the 
line joining the feed to the center 
of the sphere. A number of these 
feeds can be used to provide cover- 
age over a wide sector of space. 

Eaton Lens 

The Eaton lens produces a twin - 
beam radiation pattern from a 
single source mounted on the 
spherical surface as in Fig. 2C. 

Consideration of the required 
index variation, that the refractive 
index be equal to the normalized 
radius, indicates the difficulty in 
constructing an Eaton lens. Since 
the normalized radius varies from 
zero to one, the refractive index 
must have the same variation. 

Such values of refractive index 
cannot be achieved with normal or 
with artificial dielectrics. The only 
possibility is the use of a metal - 
plate medium. Such a medium has 
only restricted application to the 
Eaton lens, since it is based on the 
almost parallel plates previously 
mentioned. Use of parallel plates 
restricts the lens to two dimen- 
sions, so the complete sphere can- 
not be realized. 

A two-dimensional Eaton lens 
has been constructed and evaluated. 
Fig. 6 is a photograph of the lens 
and Fig. 7 shows a typical radia- 
tion pattern. This lens operates 
over a limited frequency band. 

Since the formula for index of re- 
fraction contains the operating 
wavelength, the index of refrac- 
tion varies when this wavelength 
is changed. 

Disk -Shaped Lenses 

Another useful lens shape is the 
short cylinder or disk shown in 
cross-section in Fig. 8. These 
lenses have a preferred direction 
or optical axis, whereas spherical 
lenses perform equally well for 
waves from all directions. The op- 
tical axis of these disk lenses coin- 
cides with the cylinder axis, caus- 
ing the unusual situation of lenses 
with plane surfaces. 

Although the disk -shaped lenses 
do not have the wide-angle per- 
formance typical of the spherical 
lenses, they have found application 
in the microwave -optics field. One 
lens has been used as a feed -cor- 
recting element with good results 
This corrector is a lens first de- 
scribed by Luneberg. Its index of 
refraction varies only with the 
radial coordinate, according to the 
expression n = no sech [irr/(2T)], 
where no is the axial refractive 
index and T is the thickness. Note 
that the index required is a func- 
tion of the disk thickness; a change 
in thickness would alter the lens 
performance. 

The ray making an angle a at 
the feed intersects the aperture at 
a distance d given by (2T/ir) arc 
sech (cos a). As indicated in the 
cross-section, the rays spread at 
the aperture edges to produce an 
illumination taper. This taper has 
been shown to be an approximation 
to a Gaussian distribution which 
produces very low side lobes.' The 
exact distribution depends on the 
lens thickness and the maximum 
value of a. 

It is of interest to compare this 
lens with the Maxwell lens, which 
can also be used as a feed cor- 
rector. The incident signal in the 
waveguide can be easily matched 
into a Maxwell lens with an index 
of unity at the lens surface. The 
constant -thickness lens, on the 
other hand, has all index require- 
ment which indicates a value of the 
order of two along the lens axis, 
with decreasing index away from 
the axis. 

The waveguide transmission line 

FIG. 9-Cross-section of Kelleher lens 
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FIG. 10-Radiation pattern of Kelleher 
lens of Fig. 9 

then has the problem of matching 
a section of air -filled line to a di- 
electric -filled line. Both lenses have 
the normal matching problem at 
the aperture. 

The constant thickness lens per- 
mits a greater control over the 
illumination taper and, hence, bet- 
ter control over the side lobes from 
the corrected feed. Moreover, the 
depth of the corrected feed can be 
minimized in the constant thick- 
ness design, whereas the best ratio 
of feed depth to aperture is a 
value of for the Maxwell lens. 
Both lenses are superior to the con- 
ventional correcting lenses in that 
such lenses always have a ratio 
equal to or greater than unity. 

Kelleher Lens 

This lens has the same geometri- 
cal form as that of the previous 
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'te 
FIG. 11-Cross-section of modified Lune - 
berg lens 

disk; the major difference is that 
the source is placed on the axis 
of the cylinder at some distance 
from the lens. This is the only 
variable -index lens designs now 
available, which does not have the 
source adjacent to the lens surface. 
In this respect, it is most closely 
allied to the conventional lenses 
utilizing a constant index of re- 
fraction. 

The ray paths through a cross- 
section of this lens are given in 
Fig. 9. It can be seen that the 
source has an image at infinity. 
The expression for the required 
radial variation in refractive index 
is more complex than those previ- 
ously given. This variation is 

T (n2 - 2/3 sing e) = 
(n2 - sine 0)1"2(noT - sec B + 1) 

where n, is the index at the axis, T 
is lens thickness and O is the angle 
between the axis and the radius 
vector from the source point to a 
general point of the adjacent lens 
surface. 

This lens has been compared to 
a constant -index lens with shaped 
surfaces. A typical pattern, shown 
in Fig. 10, indicates that the beam - 
width from this lens is narrower 
than that expected from an aper- 
ture of this size. This is probably 
due to the existence of a trapped 
field about the periphery of the disk, 
which tends to produce a greater 
effective aperture. 

A comparison of the off -axis 
characteristics of the two lenses 
showed that the variable -index lens 
was superior. Analysis involving 
ray tracing has also shown that 
good off -axis performance can be 
expected. 

An interesting feature of any 
disk lens is that it can have a 
periodic structure as the thickness 
is increased. Any lens with feed 
adjacent to a surface has ray paths 

which are curved to focus at an 
image point within the thicker 
lens, then diverge, and again curve 
to form a second image point and 
so on until the second lens surface 
is reached. The radiation pattern 
obtained depends on the point in 
the cycle where the second lens 
surface is introduced. 

In the Kelleher lens, a similar 
periodic structure is obtained by 
doubling the lens thickness so the 
rays are curved to form an image 
at a point symmetrical with the 
source point. Additional lenses of 
equal thickness can be introduced 
at the correct positions to continue 
the periodic -ray variation. 

Other Lens Shapes 

Besides spherical and disk -shaped 
lenses, several others have been 
studied in the microwave -optics 
field. One of these is a modification 
of the Luneberg lens to minimize 
lens thickness. This modification 
permits a reduction in the radius 
of the lens in the region of the de- 
tecting system. 

A cross-section through this lens, 
together with typical ray paths, is 
given in Fig. 11. A source at in- 
finity is imaged perfectly at the 
corresponding point on the surface 
of reduced radius. Three existing 
expressions for the modified Lune - 
berg lens are listed below for com- 
parison : 

(1) n2 = (2a - r2)/a2 for 0 r z a and 
n2= (2 - r)/r for a z r z 1; 

(2) 4an2 = 
(1+P)[ 1(S(1+a)+ {4P2+(1-a)2i 11212 

(P + / )2 

for OzrZa and r2n2=1+S(1-r)(r-a) for 
a Zr z 1 where P =1-r2n2 and S is a con- 
stant; 

(3) n2 = (1 +a2 - r2) /a2 where a is the 
radius of the lens in the reduced region. 

Typical Lens Design 

Design of any of the lenses de- 
scribed is relatively simple since 
the index varies only with one co- 
ordinate. 

A typical design involves the 
spherical Luneberg lens whose index 
varies with radius as n' = 2 - r'. 
At this point, it should be observed 
that the index squared is equal to 
the dielectric constant, so it is pos- 
sible to relate the lens -design equa- 
tion directly to dielectric -constant 

values. The design technique found 
most practical uses the void dielec- 
tric of Eq. 1 and 2. The desired 
sphere is formed from a collection 
of disks of varying radius, placed 
one above the other, to approxi- 
mate a spherical form similar to 
that in Fig. 4. 

There are four steps in the de- 
sign. 

(1) Select base material of di- 
electric constant K1 and obtain the 
coefficient C = (1 - KI) / (1 + 2 
K1); using polystyrene with 
K1 =2.52, C = -0.252. (2) Write 
Eq. 1 using values of K1 and C to 
obtain a relationship between void - 
dielectric constant and fractional 
volume; K = 2.52 (1 - 0.504 F)/ 
(1 + 0.252 F). (3) Combine the 
lens equation relating dielectric 
constant to coordinate value with 
Eq. 1 to obtain a relationship be- 
tween coordinate value and frac- 
tional volume; 2 - r' = 2.52 (1 - 
0.504 F)/(1 + 0.252 F). (4) Com- 
pute fractional volume as a func- 
tion of the position within the lens. 

To use the disk assembly tech- 
nique, note that r' = d' + a2 where d 
is the distance of the disk from 
the lens center and a is the radius 
coordinate within the disk. The 
fractional volume is then given by 

F 3.9750.52+a2+d21 7.04-a2-d2 

For a disk at a given distance d 
from the lens center, the fractional 
volume at any disk radius is 
known. 

In practice, each disk is divided 
into annular rings of width less 
than X/4 so no void will be large 
in terms of a wavelength. The de- 
sired fractional volume in each an- 
nular ring is determined from the 
above equation. This void volume 
is then obtained by drilling the 
correct size and number of holes. 
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Variable delay line is on upper shelf, with adjustable -speed motor drive at its right. Fixed 
delay line on middle shelf and additional line on lower shelf can be connected in series 
with variable unit to give greater delays 

Construction of corner reflector, which is 
moved through tank by a cable drive. 
Screws behind hinged vanes adjust angle 

Variable Delay Line 
Simulates Radar Targets 

UMMARY Two quartz transducers and movable corner reflector in 

32 -foot water -filled copper tank give time delays ranging from 72 to 1,400 

microseconds for simulating moving targets during tests of new radar 

By S. A. GITLIN 
Staff Engineer 

Electronics Research Laboratories 
Columbia University Engineering Center 

New York, N. Y. 

DEVELOPMENT OF a new radar 
target detection system re- 

quired a delay device which could 
vary continuously the time delay of 
a frequency -modulated 5.5 -mc sine 
wave from about 1,400 microsec- 
onds down to as small a delay as 
possible. This device was needed to 
simulate a moving target. 

It was decided that the only prac- 
tical method of satisfying these re- 
quirements, at the time, was by 
employing an ultrasonic delay line 
with a liquid medium, the delay 

being varied by changing the ultra- 
sonic path length. 

In an ultrasonic delay line, elec- 
trical energy is converted to acous- 
tical energy by an electromechan- 
ical transducer. The acoustical wave 
is propagated through a medium 
at a velocity dependent upon the 
physical constants of the medium. 
The wave is then converted back to 
electrical energy using a trans- 
ducer identical to the first. Large 
time delays can be achieved due to 
the low velocity of an acoustical 
wave through a medium as com- 
pared to electromagnetic propaga- 
tion velocity. For frequencies in 
the megacycle range, quartz crys- 
tals are the most satisfactory trans- 

ducers because of their excellent 
stability and low electrical loss. 

Liquid Lines 

Before designing a delay line it 
is necessary to consider several im- 
portant characteristics of the me- 
dium itself and when used with 
quartz transducers. The only liquid 
media which have ever been used 
in practical delay lines are mercury 
and water. Time delay depends al- 
most entirely on the medium. The 
delay in distilled water is 204 mi- 
croseconds per foot, while the delay 
in mercury is 216 microseconds per 
foot. 

The attenuation in db of an ultra- 
sonic wave in liquids is propor - 
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tional to the frequency squared. At 
a frequency of 5.5 mc the attenua- 
tion in mercury is 0.49 db per foot 
of path length, while for water the 
attenuation is 4 db per foot of path 
length. 

Equivalent Q of Line 
Equivalent electrical circuits of 

ultrasonic delay lines have been de- 
rived by many investigators. Among 
other things a knowledge of the 
equivalent circuit helps determine 
frequency bandwidth and trans- 
ducer attenuation and is useful in 
the design of delay lines. An equiv- 
alent Q, which has the same defini- 
tion as the Q of a simple series 
resonant circuit, has been formu- 
lated for a transducer -medium in- 
terface. For a mercury -quartz 
combination Q - 0.6; for a water - 
quartz combination Q - 7.5. Thus 
at a center frequency of 5.5 mc, the 
3 -db bandwidth of a mercury -quartz 
combination is 9.2 mc, while for 
water -quartz, the 3 -db bandwidth 
is 740 kc. Since the maximum devi- 
ation of the frequency -modulated 
5.5 -mc sine wave was considerably 
less than 740 kc, the use of water as 
a medium was satisfactory in this 
respect. To achieve a delay of 1,400 
microseconds with water meant a 
path length of about 7 ft. 

Variable Delay 
By using a system of ultrasonic 

transmission and reflection as 
shown in Fig. 1, the total length 
of the delay line container (a cop- 
per tank in this case) was reduced 
to 3i ft. By varying the position 
of the corner reflector, the delay 
could be varied. The attenuation 
in 7 ft of water path is about 28 db 
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FIG. 1-Ultrasonic delay line and associ- 
ated amplifiers 

and the attenuation of the two 
quartz -water transducer combina- 
tions was calculated to be 28 db, 
for a total of 56 db at maximum 
delay. 

Lighter weight, ease of handling, 
availability, lower cost and resist- 
ance to shock as compared to mer- 
cury led to the selection of water 
as the medium. A smooth, continu- 
ous variation in the delay was 
achieved by driving the corner re- 
flector with an adjustable -speed 
motor to adjust the rate of change 
of delay. 

Crystal Circuits 
To achieve the bandwidth neces- 

sary to pass the frequency -modu- 
lated signal without distortion, it 
was necessary to load down both 
the sending and receiving crystal 
transducers electrically. This load 
was found to be 1,700 ohms. 

Since the amplitude of driving 
voltage was required to be about 
100 volts rms, so that the receiv- 
ing crystal output voltage was not 
at too small a level, the class -C 
tuned power amplifier in Fig. 2 was 
considered necessary to drive the 
sending crystal. The input capaci- 
tance of the crystal is tuned out 
by a tuned circuit in the driving 
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FIG. 2-Driver circuit used tc feed transmitting crystal in water tank 

source. The 6CL6 is used to supply 
grid power to the 6146. 

With a positive pulse applied to 
the PULSE INPUT jack and with 
proper bias adjustment of both 
tubes, a pulse -modulated carrier is 
available at the output. This may 
be used in measuring the delay 
and spurious response of the line. 

There are tuning adjustments at 
the outputs of each stage. The gain 
of the 6146 may be adjusted by 
varying the grid bias or screen volt- 
age. Six noninductive 10,000 -ohm, 
2 -watt carbon resistors in parallel 
are used at the output as the band- 
width -broadening load. The crys- 
tal driver circuit is completely 
shielded. 

As the delay is varied, the ampli- 
tude at the receiving crystal out- 
put varies. From maximum to min- 
imum delay, the total amplitude 
change was about 23 db. To reduce 
this change to about 1 db, the auto- 
ma tic gain control amplifier of 
Fig. 3 was added. It consists of 
three stages of remote -cutoff pen- 
todes and an output power pentode. 
The interstage coupling networks 
are synchronous single -tuned tanks. 
The output voltage is rectified with 
a crystal diode and the d -c voltage 
is applied to the grids of the three 
remote -cutoff tubes. A switch is 
provided so that the agc may be 
turned off when aligning the am- 
plifier. 

'The single -tube preamplifier of 
Fig. 4 is used to raise the input 
level of the age amplifier so the 
range of input voltage is extended 
for a given output change of 1 db. 

Changing Frequency 

The frequency range of the de- 
lay line and associated amplifiers 
is approximately from 5.25 to 5.75 
mc, giving a bandwidth of about 
500 kc between the 3 -db points. The 
center frequency can be changed 
by replacing the crystal transducers 
with others of different frequency. 
The only requirements on the crys- 
tals are that they fit the crystal 
holder and have metal -plated faces. 

For fundamental -frequency op- 
eration at low powers, the upper 
frequency limit of practical quartz 
crystals is about 30 mc. With over- 
tone crystals it is possible to gen- 
erate ultrasonic waves at frequen- 
cies as high as 500 mc, although 
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Rack containing delay line amplifiers 
and associated power supplies 

the power output is extremely 
small. The tremendous attenuation 
in liquids at these frequencies 
would make them impractical for 
use in a delay line. 

When changing center frequency, 
the driving and receiving amplifiers 
must be retuned. The upper fre- 
quency limit of the amplifiers, de- 
termined by construction and 
wiring, is about 15 mc. The lower 
frequency limit of the system is de- 
termined by practical limits in the 
physical sizes of the crystal trans- 
ducers and tuned circuit compo- 
nents in the amplifiers. 

Minimum Delay 

The minimum time delay pos- 
sible depends on the minimum path 
length between the two crystal 
transducers. If the corner reflector 
is brought up as close as possible to 
the crystal holders, the total path 
length is about 4t inches. With the 
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FIG. 3-Amplifier and aqc circuits for receiving channels of target simulator 

delay in water being 16 microsec- 
onds per inch, the minimum delay 
is approximately 72 microseconds. 
By removing the corner reflector 
and having the two crystal trans- 
ducers face each other, the path 
length can be reduced to t inch 
which corresponds to a delay of 8 

microseconds. To have the delay 
vary smoothly from 8 microseconds 
up, the mechanical arrangement 
must necessarily be altered. 

Waveforms 
The pulse source which was used 

had width and repetition rate con- 
trols. Width of the pulsed carrier 
output could be varied from about 
1 to hundreds of microseconds, the 
maximum width being limited only 
by the maximum power output and 
the output impedance of the pulse 
generator. The maximum repeti- 
tion rate was limited only by the 
maximum rate of the pulse source 
and the actual frequency of the 
carrier. Pulses could be applied at 
as low a rate as desired or ran- 
domly, as with a pushbutton -con- 
trolled pulse. 

Any wave shape, including voice 
signals, can be used to modulate the 

FIG. 4-Preamplifier used between re- 
ceiving quartz crystal and main amplifier 

carrier provided the sidebands pro- 
duced by modulation are within the 
overall pass band of the system. 
The modulation source must be ca- 
pable of supplying a certain amount 
of power to the crystal driver and 
must have a source impedance of 
a few hundred ohms. By detecting 
the receiver amplifier output with a 

detector of the proper design, the 
original modulation waveform is 
obtained except that it is delayed 
in time with respect to the original 
by the amount of delay produced in 
the tank. 

Applications 
Besides its use as a moving tar- 

get simulator in pulsed radar, this 
equipment can be used with c -w 
radar as a moving -target simulator 
where the signal returning from 
the target has been shifted in fre- 
quency (Doppler shift), the amount 
of shift being an indication of 
radial target velocity. 

Another use is in the field of 
acoustics. By summing the detected 
outputs of a group of adjustable 
delay tanks, all having the same 
sine wave or random audio -modu- 
lated input, the effects of an un- 
limited number of combinations of 
phase shifts in the audio signal can 
easily be observed and recorded. 
This might be helpful in the design 
of sound studios, theaters and mi- 
crophones. 

The system can also be operated 
as an adjustable pulse -delay device 
for digital computing, although 
mercury lines must be used where 
the shape of extremely sharp pulses 
must be preserved. 
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SUMMARY - - Frequency divider, counter, gate and wave -shaping circuits 
control optical circle -dividing machine to produce 16 -bit pattern on photosen- 
sitive glass disk. Used for analog -to-digital conversion, the code disk has a pat- 
tern accuracy of +0.0001 inch and can be made in about 2 hours 

By EDWARD M. JONES 
Sreperrisinp Engineer Electronic Research 
The Ballais Piano (o. Cincinnati, Ohio 

Pulse Circuits Fabricate 
fl ODE DISKS for analog -to-digital 

encoders' of the type illus- 
trated in Fig. 1 were produced 
until recently by laborious and 
time-consuming techniques using 
circle -dividing machines which are 
subject to human error. 

A machine has been developed 
which will produce photograph- 
ically, on a code disk, extremely 

FIG. 1-Analog-to-digital encoding device 

FIG. 2-Complete code disk 

accurate 16 -bit patterns'. The ma- 
chine includes wave -shaping cir- 
cuits for driving ribbon -type light 
modulators to provide sharp pat- 
tern edges on disks such as shown 
in Fig. 2. 

Basic Operation 

The circle -dividing machine in- 
cludes a turntable, rotating at a uni- 
form angular velocity, with a photo- 
graphic plate clamped to its upper 
surface. A beam of light is pro- 
jected from above to expose one 
circular zone or track on the 
photographic plate. Mechanical 
breakdown of the digit encoder is 
shown in Fig. 3. 

A train of oscillations exactly 
harmonic with the turntable's rota- 
tional frequency modulates the 
light, producing alternately clear 
and opaque zonal sectors after 
photographic development. 

Figure 4 shows how the light - 
source modulation is made exactly 
harmonic to the rotational fre- 
quency of the table. A large glass 
reference ring marked with uni- 
formly spaced, opaque angular 
dividing lines is attached to the 
underside of the turntable. A light 
beam is projected through the ref- 
erence ring onto a photocell so that 
an oscillatory signal is generated 
when the table rotates. For binary 
code disks a reference track with 
210 or 65,536 lines is used producing 
a reference frequency which is 2'° 

times the instantaneous rotational 
frequency of the table. 

A sixteen flip-flop binary counter 
chain divides the reference fre- 
quency by 2. A square -wave signal 
is tapped off each flip-flop to make 
successive zones of the pattern. 

Block Diagram 

Figure 5 is a block diagram of 
the machine as set up for produc- 
tion of binary disks. The photo- 
graphic plate is clamped to a glass 
turntable which rotates slowly at a 
constant speed in an air bearing 
composed of a spherical and flat 
portion. A 16 -inch circular trans- 
parency with 65,536 uniformly 
spaced radial lines is mounted on a 
hub beneath the turntable and ro- 
tates with it. Present accuracy of 
the marks on this reference pattern 
is ±3 sconds of arc. 

The reference pattern is illumi- 
nated by a lamp and a magnified 
image is projected by microscope 
lens to a stationary matching pat- 
tern. The light then converges onto 
a germanium photocell which re- 
ceives the integrated effect of about 
sixty divisions on the reference pat- 
tern. This makes the effect of dust 
and defects on the pattern negli- 
gible. 

The electrical signal is essentially 
sinusoidal, but a steep -front wave is 
obtained by applying it to a toggle 
circuit. The resulting square wave 
triggers frequency dividers to ob - 
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FIG. 3-Electrical housing (center) contains code-plae and bearing assembly (left) and ribbon -filament lamp and photocell assembly 
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FIG. 4-Method of establishing harmonic 
relationship between light source and ro- 
tating disk 

tain new square waves having a 
frequency suitable for one particu- 
lar circle of the code pattern. 

Light Control 

The flip-flops control the modula- 
tion of the light to produce tracks 
on the photographic plate. To estab- 
lish proper phase relationships be- 
tween tracks the entire flip-flop 
chain is reset to a prescribed condi- 
tion by a short pulse generated op- 
tically at a given point in the revo- 
lution of the turntable. Resetting 
action occurs once every revolution, 
but is only necessary once before 
the exposure of each track. The re- 
set pulse must always occur be- 
tween two given cycles of the signal 
from the reference circle. 

To produce a sharp light pulse 
for resetting, an optical system 
magnifies the motion of the edge 
of the turntable by a factor of 
twenty. This optical system consists 

of a small prism attached to the 
edge of the turntable, a stationary 
light source, microscope lens, slit 
and germanium photocell. A light 
pulse passes through the slit each 
time the prism passes over the 
center of the field of view of the 
microscope lens. The photocell sig- 
nal is reshaped by a blocking oscil- 
lator. 

A reset pulse also controls a 
revolution counter which operates 
a gate to transmit the flip-flop 
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square -wave output for a predeter- 
mined integral number of turn- 
table revolutions, thus controlling 
exposure of the photographic plate. 
A typical exposure for a 5 -inch 
diameter track is 8 revolutions at 
3 rpm using high resolution emul- 
sion. 

The gated square wave drives 
two parallel circuits. The resulting 
signals are applied to the two rib- 
bons of a Westrex light valve. A 
tungsten filament image is focused 
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FIG. 6-Correct wave shape insures 
sharp pattern exposure 

on the ribbons of the light valve 
and an image of the space between 

the ribbons is formed on the rotat- 
ing photographic plate. When rated 
current is passed through the rib- 
bons they separate a distance of 
0.001 inch but the optics reduce the 
image to 0.0004 inch. A beam -split- 
ting cube sends some of the light 
reflected back from the plate into 
an eyepiece so the focus can be 
observed. 

Optical System 

The main optical system above 
the turntable slides as a unit along 
a large prism for adjustment of the 
radius of each track. The prism is 
sintered glass with 45 -deg surfaces 
which are ground and polished flat 
within one wavelength of light. The 
optical system rests on two glass 
pads parallel to the prism faces. 
The system hovers above the prism 
on a cushion of air about 0.001 
inch thick as a result of injecting 
air at four points on each pad. 

When the pads are viewed in 
monochromatic light, interference 
fringes are observed. As radius 
adjustments are made, it is easy 
to see that the optics are parallel 
to the prism within one wavelength. 

Turntable 

The turntable is a glass disk 18 
inches in diameter. It is flat on 
both sides within one wavelength of 
light and the two sides are parallel 
within 5 wavelengths. Fastened un- 
derneath is a piece of glass having 
the shape of a plano -convex lens 
with the curved surface spherical 
within one wavelength of light. The 
turntable is supported on a piece of 
flat glass having a matching con- 
cavity at the center. Air is in- 
jected at three points on the flat 
surface and at three points on the 
concave surface also causing the 
turntable to hover on an air cushion 
about 0.001 inch thick. 
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Motive power for the turntable 
comes from an attached aluminum 
disk which is the rotor of an eddy 
current motor. The motor is part of 
a servo system which monitors the 
signal from the reference disk to 
control the speed. Absolutely con- 
stant speed is not essential, but the 
servo permits a wide -range adjust- 
ment of the speed between 1/15 
and 20 rpm. A typical speed for 
making a 5 -inch diameter track is 
3 rpm. 

Wave Shaping 

Since pattern accuracies of 
±0.0001 inch may be needed at the 
radial black -white boundaries, an 
image 0.0001 inch or less wide 
would be required to prevent blur- 
ring if the light were merely modu- 
lated on -off. By opening and closing 
the light -valve ribbons in a special 
manner, it is possible to use an 
image as wide as 0.0004 inch with- 
out blurring. Then the exposure 
time can be reduced by a factor 
of 4. 

A sequence of thirteen successive 
positions of the ribbons is shown in 
Fig. 6 in relation to the image on 
the photographic plate that would 
be obtained if the plate were de- 
veloped and put back in the same 
position on the turntable. The edge 
of ribbon B follows the edge of the 
image in views 2, 3, 4 and 5 and 
ribbon A follows the other edge in 
views 7, 8, 9 and 10. The progres- 
sive exposure of the plate is shown 
by the shading. 

Wave Generation 
The required ribbon waveforms 

are derived from the circuit shown 
in Fig. 7. The square wave input is 
applied to V. and V,,. When the 
square wave goes positive from a 
negative reference level V. will draw 
considerable grid current permit- 
ting capacitor C, to charge to nearly 
-100 volts. When the square wave 
goes negative V, is cut off and 
capacitor C. is allowed to charge 
through the 90,000 and 100,000 -ohm 
resistors. As the capacitor charges 
positively with respect to ground, 
the charging rate is maintained 
constant by the floating power - 
supply voltage being applied to the 
resistors. The capacitor charges 
linearly until V whose grid is con- 
nected to the cathode of diode V. 

conducts. The cathode of V. has 
been held at a selected voltage by 
cathode follower V,, thus fixing the 
voltage at which V, starts conduct- 
ing. 

Tubes V. and V. act like a 
cathode -coupled multivibrator and 
upon conduction of V their cathode 
voltages drop immediately. The grid 
current in V, pulls down the plate 
voltage of V. and the voltage across 
capacitor C, to the level determined 
by cathode -follower V, whose 
cathode is connected to cathodes of 
V. and V,. The grid of V, is held at 
a small positive potential by the 
voltage divider comprising the 
200,000 and 100,000 -ohm resistors. 

The grid current drawn by V. 
keeps the voltage across capacitor 
C, at a low positive level until the 
next positive transition of the in- 
put square wave on the grid of V,. 
Diode V. prevents the grid of V. 
from going more negative than the 
tube rating allows. 

Power Amplifier 

The tubes V,, V, and V. form a 
power amplifier with slightly less 
than unity gain due to inverse feed- 
back. They supply current through 
the 382 -ohm limiting resistor to 
ribbon A of the light modulator. 

A shunting resistor of 0.18 ohm 
connected across ribbon A serves 
as a damper to reduce mechanical 
resonance so the latter follows the 
signal faithfully. 

The waveform to drive ribbon B 
is generated by the lower portion 
of the circuit of Fig. 7. The input 
square wave is differentiated by 
capacitor C,. When the positive 
transition of the differentiated wave 
occurs, heavy grid current in the 
tube V. flows long enough to charge 
capacitor C. to a chosen negative 
level. Thereafter, V. is cut off and 
C. is charged in a linear manner 
through the 90,000 and 100,000 -ohm 
resistors. The charging of C. ceases 
when its potential reaches the 
positive level at which conduction 
occurs in diode V,,. 

At the time that V. conducts, the 
grid voltage in V, and V, drops 
resulting in conduction in V. and 
in lowering the voltage across C. to 
its quiescent value. As in the case 
of the ribbon A, the voltage wave- 
form appearing across C. is trans - 

FIG. 8-Complete optical encoder 

formed into a current waveform 
for ribbon B and by amplifiers V,,, 
V and V. driving the ribbon B 
through the 382 -ohm resistor. 

Disk Usage 

A completed, 16 -digit optical 
encoder is shown in Fig. 8. It uses 
an 8i -inch diameter disk with a 
cyclic code such as that illustrated 
in Fig. 2. The light source used is 
a Sylvania S413 lamp, and the light- 
sensitive cells are 1N85 photodiodes. 
The lamp is about 2 inches from the 
disk and the slit is approximately 

'5 microns wide, spaced 0.003 inch 
from the disk. In addition to the 
sixteen code -reading photocells 
there is a seventeenth photocell op- 
posite a special clear zone on the 
disk. This is a light -intensity ref- 
erence producing pulses which 
compensate the code -reading cir- 
cuits for changes in intensity due 
to voltage variations and lamp ag- 
ing. The author acknowledges the 
encouragement of J. F. Jordan, and 
the assistance of V. E. Schmidt and 
W. H. Mahaney. Also, the contribu- 
tions of B. Lippel and K. M. Doer- 
ing of the Signal Corps Engineer- 
ing Laboratories, Ft. Monmouth, 
N. J. Most of the developments 
described herein have been made 
under Signal Corps contract. 
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FIG. 1-Pincushion pattern of vertical color FIG. 2-Cross-section of cathode-ray tube shows pattern of phosphor and indexing 
stripes on screen stripes. Cross-section at right shows method of collecting secondary electrons 

SUMMARY "Apple" tube, developed by Philco, uses beam -indexing 
principle. Amplitude and phase modulation of scanning spot sequentially 
illuminate vertical phospher stripes on tube face. Circuit of developmental 
receiver is described 

Television Receiver Uses 
1LHE BEAM -INDEXING "Apple" 
tube design is based on the 

concept that a single electron beam 
can sequentially illuminate vertical 
phosphor stripes arranged in trip- 
lets of red, blue and green to pro- 
duce a color display. The stripes 
are not contiguous. The spaces be- 
tween them, as wide as the phos- 
phor lines themselves, are filled 
with a dark -colored non -lumines- 
cent material serving as a guard 
band. 

Triplet pitch is varied over the 
tube face to match the sweep speed. 
A slight pincushioning of the stripe 
pattern compensates for aberra- 
tions in the electron optics. 

Stripes are applied by a photo - 
resist technique. Guard bands and 
then red, green and blue phosphors 
are applied, in succession, by pro- 
jecting separate photographic mas- 
ters on the tube face. The screen is 

aluminized, and an organic lacquer 
film is applied over the aluminum by 
a flow -on technique. Finally, mag- 
nesium -oxide indexing stripes are 
applied behind each red stripe, 
using a different photographic 
master. These indexing stripes 
cover approximately 40 percent of 
the triplet width, as shown in Fig. 1 

and Fig. 2. 
The optical center of the projec- 

tion lens is placed at the tube's elec- 
tron center of deflection to make 
the optical paths follow the electron 
paths as closely as possible. 

Beam Indexing 

The beam position must be ac- 
curately known at all times. This 
requires a precise indexing tech- 
nique. 

The magnesium -oxide stripe has 
a high secondary -emission char- 
acteristic compared to the alumi- 

nized coating. As the beam crosses 
this stripe, the secondary emission 
current given off is collected at the 
anode coating as shown in Fig. 2. 
The emission -current frequency is 
the same as that at which the writ- 
ing beam must be varied to produce 
colors. However, since the writing 
beam varies in intensity, so does 
the secondary -emission current. 
This produces an undesirable shift 
in index -signal phase. 

This problem is overcome by in- 
troducing a pilot or indexing beam 
emanating from the same gun. The 
pilot beam is aligned so that it 
strikes the same color stripes as 
the writing beam. It is intensity - 
modulated at the pilot -carrier fre- 
quency. This frequency is above 
the video and color signal fre- 
quency range. 

The writing and pilot beams are 
produced by the magnetic -focus, 
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Philco developmental Receiver 7. Parts are mounted on standard 
chassis. Plate at crt socket contains pilot -carrier oscillator and 
writing grid circuit. Foil straps bond chassis and crt 

Monochrome crt gun (left), Apple gun (center) and shadow -mask 
gun (right). Use of single cathode and two coplaner grids to gen- 
erate two beams simplifies gun construction 

ONE -GUN COLOR CRT 
triode -design gun shown in cross- 
section in Fig. 3. 

The two beams are formed close 
together by a single cathode and 
two separate coplaner control grids. 
The hole center -to -center separation 
is 0.029 inch. 

The writing -grid aperture is 
0.020 inch in diameter and pro- 
duces a beam cutoff of approxi- 
mately 150 v. The pilot -beam aper- 
ture is 0.014 inch in diameter and 
produces a beam cutoff of about 50 
volts. 

The grid aperture is made elec- 
trically thin by countersinking the 
hole to leave the cylindrical portion 
0.001 inch thick. The combination 
of small countersunk grid aperture 
and close cathode -to -grid spacing 
results in small spot size on the 
screen. 

A field lens type of convergence 
electrode causes the beams to cross 

at the center of deflection with 
little effect on focus. The conver- 
gence electrode is actually part of 
the beam shield whose function is 
to prevent the control voltage of 
one beam from affecting the in- 
tensity or position of the other. 

The beam shield is a thin flat 
disk with two small holes. It is 
mounted just above the grid aper- 
ture, providing a simple shield be- 
tween the beams and effectively 
eliminating beam intermodulation. 
It is not an accelerating electrode 
and operates at its average f ree - 
space potential. 

Indexing Technique 

The indexing technique requires 
a mixer whose output is the sum 
of the pilot -beam -current frequency 
and the index stripe frequency. 
Only one sideband produced at the 
crt screen is needed for phase in- 

formation. Heterodyning this side - 
band with the pilot carrier pro- 
duces the reference index frequency 
needed for color writing. 

The equation representing the 
index stripes scanned by a con- 
stant -intensity beam is a Fourier 
series in cosines. The fundamental 
component A, cos O principally af- 
fects indexing. If its phase is pre- 
served, sufficient information is 
available for reference. 

Figure 4A shows the spectrum 
of the complete signal appearing 
at the anode of the crt. Video 
modulation of writing -frequency 
harmonics appearing in the writing 
beam causes the energy concentra- 
tions above and below the sideband 
frequency. This signal is fed to a 
sideband amplifier whose response 
must have sufficient skirt selectivity 
to reject writing -beam interference 
and still provide short time delay 
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FIG. 3 -Cross-section of electron gun 
shows aperture and grid spacing re- 
quired to obtain minimum intermodulation 
between pilot and writing beams 

to allow for a realistic amount of 
horizontal sweep nonlinearity with- 
out too much shift in color. 

A one -microsecond delay between 
writing grid and tube screen pro- 
duces about 10 degrees of color 
signal phase error for a sweep non - 
linearity of k percent. 

Writing Techniques 
The video signal and required 

color -writing signal are shown in 
Fig. 4B. The illustration depicts 
relationships required for accurate 
colorimetry. The color subcarrier 
available at the output of the re- 
ceiver second detector, as shown at 
the left of Fig. 4C, closely approxi- 
mates the signal shown at the 
right. The visible difference in the 
picture due to this discrepancy, is 
less than 10 color degrees. 

To lock the color signal to the 
stripe sequence, the 3.58 -me color - 
signal must be converted to a 6.4 - 
mc writing signal. This is done as 
shown in Fig. 5. The 38.1 -mc pilot - 
carrier oscillator beats with the 
3.58 -mc color signal, producing a 
41.7 -mc signal containing the color 
information. This signal is mixed 
with the 48.1 -me sideband signal 
to produce the 6.4 -mc writing sig- 
nal. Pilot beam modulation at 41.7 
me is obtained by mixing the 38.1 - 
mc signal with the 3.58 -me color - 
reference signal. 

The Y luminance signal at the re- 
ceiver second detector is 0.30R11" + 
0.59G111 H- 0.11B1í and is used as 
shown in Fig. 5. If more accurate 
colorimetry is desired, a mono- 
chrome correction signal of 0.30R1í" - 0.26G117 + 0.22.8117 may be added 
to the Y signal to produce the de- 
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FIG. 4 -Indexing signal spectrum (A) ap- 
pears at screen of crt and is combined 
with ideal video signal to produce writing 
signal (B). Actual video signal compared 
to ideal (C) 

sired (R" + G" + B"") /3. This 
is done by synchronously detecting 
the 3.58 -me color signal with the 
3.58 -mc reference signal and add- 
ing as shown by the dashed blocks. 

The above statements hold true 
for spot size and line width close 
to the infinitesimal ideal. In prac- 
tice, the effects of finite spot size 
and line width produce a desatura- 
tion in color. This is compensated 
for by increasing chroma gain 33 
percent and adding a saturation 

correction signal to bias the tube 
negatively an amount proportional 
to the color subcarrier amplitude. 
This effectively reduces the con- 
duction angle, particularly on pri- 
mary colors. 

Receiver Circuitry 

Figure 6 shows a complete re- 
ceiver in detailed functional form. 
The circuits outside the dashed 
block follow conventional color re- 
ceiver practice. 

The horizontal sweep and high - 
voltage sections are similar to those 
in monochrome receivers. The pair 
of 6CD6 tubes are used as drivers 
and an L-1379 special high-perv- 
eance diode is used as a damper. A 
voltage doubler of 1B3 tubes pro- 
vides 30 kv. The average beam 
writing rate is controlled by vary- 
ing the average bias on the drive 
tube grids as a function of the writ- 
ing -frequency discriminator output. 
The latter compares the writing 
frequency with the index fre- 
quency. 

The vertical output stage pro- 
vides parabolic and saw -tooth 
voltages which vary the drive -tube 
bias to provide sweep width modula- 
tion at vertical scanning rate. 

The 6X4 provides regulated 400 
v d -c to the vertical and horizontal 
oscillators. This regulation keeps 
horizontal sweep linearity with 
changing line voltage. The regu- 
lated high -voltage outputs are 
provided to maintain best focus, 
horizontal sweep and index opera- 
tion. 

The writing signal at the side - 
band unit is combined with the 
luminance signal to make a com- 

Y 
ADDER 

PILOT BEAM 'FOCUS 

WRITING BEAM 

ADDER --+ rerr esi 

30KV FILTER 
27KV SYNC 

r 3.9 DETECTOR 
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MIXER AMP 
6.4MC 

48.I MC 
3.58 MC REF 

WIDTH SERVO 
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38.1 MC MIXER 
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FIG. 5 -Technique used to lock the color signal phase and amplitude variations to the 
screen stripe structure. Sideband Amplifier (SBA) output ccntrcls writing frequency 
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FIG. 6-"Apple" receiver circuit. Main differences are addition of a sideband and mixer unit and specially developed regulator tubes 
for the high -voltage power supply. Pilot beam is controlled at GIÀ and writing beam at G15. 

posite video signal for the crt 
writing grid. About 150 AT of peak 
to peak signal is needed for a 40- 
foot-lamlbert picture highlight 
brightness. The master hue control 
in the color reference system aligns 
the writing signal phase with the 
crt screen structure. 

Operation 

The index and writing circuits 
need adequate selectivity to mini- 
mize intermodulation. Short delay 
time is necessary to index accu- 
rately chroma writing information 
to beam position. These require- 
ments are met by localizing the 
major selectivity at the sideband 
amplifier input and combining with 
subsequent broadband (5 -me) 
stages to give an overall bandwidth 
of 2 me for the indexing signal. 

To minimize delay, color process- 
ing is kept outside the index 
amplifier chain. Developmental -re- 
ceiver 7 has circuit delay of about 
0.9 microsecond. With amplifier 
delays of this order, the stability 
of index frequency will determine 
hue stability while scanning. 

The yoke current waveform is 
exponential. The crt index stripe 
pitch is also exponential. By ac- 

curately holding average index fre- 
quency, by discriminator control of 
horizontal scanning width, a match 
between crt color -line geometry and 
raster geometry is obtained. This 
allows potentiometers to be used 
as saw -tooth and parabolic wave- 
form controls. 

The earth's field effect on re- 
ceiver operation is negligible. Also, 
the proximity of writing and pilot 
beams minimizes the need to avoid 
hum fields in the vicinity of the crt. 

Construction 

Receiver construction follows 
conventional practice. All required 
controls are accessible through 
either a slot below the control bar 
in front of the receiver or at the 
rear of the chassis. 

The pilot carrier signal is coupled 
from the chassis by coaxial lead. 
Writing frequency signals are car- 
ried by open -wire leads. 

The yoke focuser mount is con- 
ventional in form. The yoke has 
cylindrical windings with an inside 
diameter of 2 inches and a 1i -inch 
core length. The dual -gap focuser 
has six radial permanent magnets 
which provide 90 percent of the 
focus strength. Dynamic focus is 

supplied by a pair of coils in the 
housing. 

To obtain electron -optical align- 
ment, the yoke is rotated so that 
a vertical trace is aligned with the 
color stripes. The centering magnet 
is then adjusted to place the beam 
along the focuser axis. Connecting 
60 cycles to the dynamic focus coils 
provides the modulation pattern 
needed to find the position of 
proper beam alignment. 

Circuit elements formed by the 
band of conductive coating encir- 
cling the screen and the aluminized 
screen to which it is coupled are 
tuned to resonance at the index 
sideband frequency. A coaxial lead 
connected to the mounting band 
couples the signal to the sideband 
amplifier unit.-J. M. K. 
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Designing Low -Noise 
Part IV 

UMMARY Undesirable effects of random noise on amplifier perform- 

ance can be minimized by proper circuit design. This article, fourth in a 

series, discusses role of first stage in establishing amplifier noise figure, advan- 

tages of pentode and cascode amplifiers over triodes and special high -fre- 

quency considerations. Also described are design techniques for handling the 

random -noise problem in transistors, klystrons and traveling -wave tubes 

FUNDAMENTAL problems Con- 

fronting the designer of low - 
noise equipment involve converting 
a weak signal into usable form with- 
out introducing noise not present 
in the original wave. Noise figure 
measures the growth of noise rela- 
tive to signal in a device when the 
input circuit is in the cleanest pos- 
sible state. A noise free device has 
a noise figure of unity, but the 
noise figure of any physical struc- 
ture must be at least slightly 
greater than one. 

In an amplifier, a low noise 
figure. accompanied by low gain 
merely transfers a considerable 
part of the noise problem to sub- 
sequent stages. It is only when 
the signal has been amplified to a 
value well above any further noise 
additions that low -noise perform- 
ance can be evaluated. 

The composite noise figure F of 
successive stages having noise 
figures F,, F F,, . . . and cor- 
responding gains G G2, G ... is' 

G,G2 

If G the gain of the first stage, 
is not large compared with unity, 
the excess of F., the noise figure of 
the second stage, over unity be- 
comes important. Likewise if the 
composite gain G,G, of the first and 
second stages is not large, the noise 
figure F. for the third stage makes 
a significant contribution. The rel- 
ative importance of the noise fig- 
ure of a stage diminishes as the 

total gain provided by the preced- 
ing stages is increased. 

The practical objective is to 
reach a sufficient gain in the first 
one or two stages to make the noise 
requirements on the remainder of 
the equipment relatively lenient. If 
the low-level signal is first applied 
to a device which performs fre- 
quency translation, frequency selec- 
tion or impedance transformation, 
Gl may be less than unity and low 
values of F, and F. become even 
more essential. 

Grounded -Cathode Triode 

Consider electron -tube amplifica- 
tion at frequencies which are mod- 
erately high but not so high as to 
complicate the description by elec- 
tron -transit -time effects. The prin- 
cipal source of noise contributed by 
the tube is shot effect from random 
emission of electrons from the 

cathode. The usual condition is one 
of space -charge limitation rather 
than temperature saturation. 

Figure lA shows the basic 
equivalent circuit of a grounded - 
cathode triode amplifier. The signal 
circuit is represented by an rms 
voltage E, in series with internal 
resistance R, and a thermal rms 
noise voltage e,. Shot noise is rep- 
resented by an rms voltage e in 
series with the grid. It is the 
rms noise voltage which inserted 
at this point would produce rms 
noise in the tube output equal to 
that observed when the grid is 
shorted to the cathode. It is com- 
monly expressed as an equivalent 
resistance R,, such that 

e2 = 4bkTR,q 

where b is the bandwidth, k is 
Boltzmann's constant and T is the 
absolute temperature in degrees 
Kelvin. 

FIG. 1-Equivalent circuits of grounded -cathode triode amplifier (A) and cascode amplifier 
(B) showing noise sources 
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EQUIPMENT 

By W. R. BENNETT 
Bell Telephone Laboratories, Inc. 

Murray Hill, Neto Jersey 

Previous Articles 

Characteristics and Origins of Noise 

p 154, March 1956 

Equipment for Generating Noise 

p 134, April 1956 

Techniques for Measuring Noise 

p 162, May 1956 

The thermal noise voltage ac- 
companying the signal is 

e,2 = 4bkTR, 

Since E, e, and e are in series, the 
ratio of signal-to-noise power ratios 
before and after inserting e is 

F = E,2/e,2 = 1 +e _ E,2/(e 2 + e2) e,2 

1+ 
R. 

By definition, F is the noise figure. 
Its excess over unity is R/R, in 
the frequency range throughout 
which the equivalent circuit holds. 

Gain G of the triode is the ratio 
of the maximum signal power 
available from the output to the 
maximum signal power available at 
the input. Neglecting parasitic 
capacitances indicated by dashed 
lines 

µ2E,2/4/4 
= µ2R` = R, R E,2/4R, R,, g 2P 

where g, = µ/R is the transcon- 
ductance. A working approxima- 
tion for R up to moderately high 
frequencies is given by' 

R,, = 2.5/g, 
Hence, the noise figure may be 
written 

F = 1 + RP- 
g-2.5 

=1-i-2.5 
GR 

These results indicate that the 
noise figure excess over unity varies 
inversely with g,,,. 

One method of improving noise 
figure would be to use triodes in 
parallel. Two tubes would cut F - 1 

in half. Four tubes would be re- 
quired to get a further division by 
two. This method would become 
unwieldy beyond the first step. 

In broadband amplifiers, inter - 
electrode capacitances shunt the 
signal at higher frequencies with 
resultant loss of gain and furnish 
a feedback path from output to in- 
put causing potential instability. 
The cure for both difficulties is to 
reduce the impedance level of both 
input and output circuits. 

This decreases both the shunting 
and feedback effects of the parasitic 
capacitances. Unfortunately this 
means that much of the available 
gain G must be sacrificed by mis- 
matching terminations. The noise 
figure is also deteriorated because 
the equivalent grid circuit noise re- 
sistance R becomes a larger frac- 
tion of the input circuit resistance. 

A pentode offers lowered values 
of interelectrode capacitances that 
permit stable amplification at 
higher impedance levels for a given 
bandwidth. The advantage is offset 
however by the partition noise 
caused by random variations in the 
division between plate and screen 
current. The equivalent resistance 
Re, for the pentode is' 

/2, 2.5 20 1,, 
R.97,- - I p - I (g, + gm2 

where I and 1,, are the plate and 
screen currents in amperes and g,,, 

is the transconductance of the 
pentode. Since the transconduc- 
tance of a pentode is I/ (I + I,,,) 
times the triode transconductance 

Io 
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FIG. 2-Equivalent transistor circuit illus- 
trates noise problem 

g,,,, obtained by connecting plate 
and screen together, this equation 
may also be written 

Rp = R,ºo (1+ 8I1 
gm J 

where R,,, = 2.5/g,, is the equiva- 
lent resistance when the tube is 
operated as a triode by connecting 
the plate and screen together. 

Noise can be reduced by decreas- 
ing screen current and by increas- 
ing transconducta ace. The latter 
is usually a design objective in its 
own right. The former may be 
helped by electron -optical means as 
for example, in the Philips EF8, 
by lining up the screen -grid wires 
to fall in the shadow of the control - 
grid wires. 

Cascode Amplifier 

The cascode amplifier,'-' Fig 1B, 
consists of a grounded -cathode tri- 
ode followed by a grounded -grid 
triode. The latter forms an ampli- 
fying stage with a low impedance 
input. It furnishes a stable broad- 
band termination for the first stage 
while providing amplification to 
make up the loss from mismatch- 
ing. 

Interelectrode ca oacitances in the 
grounded -grid stage are favorably 
disposed for stabili ;y since the feed- 
back capacitance is from plate to 
cathode rather than from plate to 
grid. The grounded -cathode stage 
is stable bcause the voltage ampli- 
fication is unity or less. 

The transconductance of the 
equivalent single 'pentode is equal 
to that of the first triode. The con- 
tributions from slot noise in the 
two triodes and t Iermal noise in 
load resistance RL produce only a 
modest excess over unity in the 
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n oi se 
noise figure. The value of gain is 
large enough to make contributions 
from later stages negligible. 

The cascode amplifier has a wider 
range of application than its use 
as an untuned amplifier at mod- 
erately high frequencies. The same 
principles are effective for narrow - 
band tuned amplifiers as a means of 
improving stability, increasing 
gain, and reducing noise figure. At 
higher frequencies where the simple 
assumptions used in the illustrative 
example are no longer valid, the 
cascode continues to perform well. 

The differences which arise as 
the frequency is increased to the 
region where electron transit times 
are appreciable include: a change 
in R,, a contribution to noise from 
induced grid current and a decrease 
in the input impedance of the 
grid -to -cathode circuit. 

High -Frequency Noise 

The induced grid noise, which is 
noticeable in subminiature triodes 
at 15 mc and becomes the principal 
limiting factor at frequencies above 
100 mc, is caused by fluctuations in 
the current induced in the grid by 
electrons passing it. One component 
arises from fluctuations in the elec- 
tron stream itself. This component 
is correlated with the shot noise in 
the plate current. 

A considerable part of the in- 
duced grid noise is independent of 
the shot noise. The transit angle 
fluctuations and variations in total 
emission caused by the return of 
some electrons to the cathode in the 
negative potential region have been 
suggested as possible causes but do 
not appear to be quantitatively ad- 
equate. Recent work' indicates that 
reflection of electrons by the plate 
is a substantial contributor. 

By use of the cascode circuit an 
optimum noise figure of 1.06 or 
0.25 db has been obtained at 6 mc 
with R, = 1/G, = 15,000 ohms; a 
noise figure of 1.35, or 1.3 db, at 30 
me with R, = 2,500 ohms; and a 
noise figure of 3.5, or 5.5 db, at 180 
mc with R, = 400 ohms.' The band- 
widths were 1, 6 and 2.5 mc re- 
spectively. Omitting the tuning 
inductor for the first triode grid - 
plate capacitance increased the 
noise figure 0.2 db at 30 mc and 2.5 
db at 180 mc. Equivalent shot - 

noise resistance R,4 and equivalent 
total induced grid noise conductance 
at 30 mc have been tabulated' for a 
number of commonly used tubes. 

The bandwidth limitation in 
optimizing noise figures is set by 
the tube input impedances and 
stray capacitances. To widen the 
band would require equalization in 
the amplifier with a corresponding 
nonuniform distribution of noise 
with frequency in the output. The 
average and spot noise figures 
would then no longer coincide. 

Transistor Amplifiers 

At very low frequencies, the 
transistor is plagued by 1/f noise 
or excess noise, which is analogous 
to flicker noise in vacuum tubes. 
The power spectrum of this noise 
falls off approximately in inverse 
ratio to the frequency and is cov- 
ered up by other sources of noise 
above a frequency limit depending 
on the type of transistor. 

In point -contact transistors, the 
1/f component is large and domi- 
nates throughout practically the en- 
tire useful frequency range. Junc- 
tion transistors have been improved 
to the point where from about 1 kc 
up the other sources of noise are 
limiting. 

Other noise sources include ther- 
mal noise in the resistive compo- 
nents, shot noise from random 
passage of the carriers through the 
junction and partition noise from 
random division of carriers between 
base and collector. These sources 
have a fairly uniform spectrum 
over the frequency range between 
disappearance of 1/f -noise and on- 
set of a -cutoff effects. 

Equivalent Circuit 
An equivalent circuits.' which ap- 

pears adequate in the uniform 
range is given in Fig. 2. The noise 
sources include: current generator 
i, in parallel with the emitter re- 
sistance to represent shot noise in 
the emitter current, voltage gen- 
erator e, in series with the base to 
represent thermal noise from in- 
trinsic base resistance, current 
generator i, in parallel with the col- 
lector to represent the partition 
noise and current generator i, con- 
nected in parallel with the collector 
to represent the shot noise present 

in the collector current. 
Calculation of the noise figure 

is straightforward, provided cor- 
relation between the noise sources 
is neglected, since the noise -power 
contributions from the four sources 
may be added directly. Correlated 
noise voltages or currents have 
phase relations which may have to 
be taken into account,'° as in the 
case of the induced grid noise in 
vacuum tubes. The effects are small 
if there is a considerable disparity 
in size among the various sources. 

The signal source resistance giv- 
ing minimum noise figure is de- 
termined by the same methods 
used in electron -tube circuits. An 
approximation for the optimum re- 
sistance is the open -circuit input 
resistance. Values from 400 to 
1,000 ohms are usually found best. 

The noise figure is practically 
independent of which configura- 
tion, common emitter, base or col- 
lector, is used. Noise figures of 
from 4 to 6 db in the range 1-100 
kc are obtainable' with selected 
units. 

Velocity -Modulated Tubes 

An example of the velocity - 
modulation type of tube is the 
klystron amplifier shown in Fig. 
3A. An electron gun at the left 
produces a beam of electrons, 
which on passing through an input 
cavity has an a -c velocity ripple 
impressed on it by the electro- 
magnetic field signal supplied to 
the cavity from the antenna. This 
results in a wave of alternating 
convection density in the beam 
capable of delivering an enhanced 
amount of signal power to the out- 
put cavity. To obtain substantial 
gain the impedances of the cavities 
must be high and hence the band- 
width is relatively narrow. 

Wave -Type Tubes 

In a traveling -wave tube," Fig. 
3B, the path of the electron beam 
follows the axis of a helical con- 
ductor along which the microwave 
signal is propagated. There is a 
distributed interaction between the 
microwave signal and the induced 
space -charge wave in the beam, 
which with proper relations be- 
tween the beam velocity and micro- 
wave propagation velocity can 
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result in an amplified signal in the 
output from the helix. Since no 
sharp tuning is required, the band- 
-width can be large. For example 
a 20 -percent bandwidth at 4,000 
me is relatively easy to obtain. 

Sources of noise in electron - 
beam tubes are similar to those 
encountered in other electronic de- 
vices. Partition noise arises from 
electrons being intercepted before 
reaching the collector. This can be 
minimized by good focusing of 
the beam. In the traveling -wave 
tube there can also be induced 
partition noise because of radial - 
field variations across the electron 
beam. 

This is avoided by making the 
beam diameter small so as not to 
include much field gradation and 
also by not allowing the beam to 
approach closely to the helix. 
Secondary emission from the col- 
lector may produce noise and it is 
desirable to operate the collector at 
a sufficient potential to keep 
secondary electrons from coming 
back into the interaction field. 

Shot Noise 

The most potent source of noise 
is shot noise in the electron beam. 

This shot noise can to a con- 
siderable extent be regarded as 
itself a space -charge wave originat- 
ing from a single source. The same 
principles used to amplify space - 
charge waves can be applied in 
reverse to attenuate the shot -noise 
wave before the electron beam is 
allowed to enter the signal -amplify- 
ing structure. By this denoising 
process it has been possible to 
obtain noise figures in traveling - 
wave tube amplifiers in the range 

of klystron (A) and traveling -wave 

6 to 10 db with midband fre- 
quencies in the range from 3,000 
to 11,000, mc. 

The shot noise manifests itself 
in fluctuations in the a -c velocity 
and convection current density of 
the electron stream. The two com- 
ponents are to a considerable ex- 
tent correlated with each other 
and in fact in a drift space follow- 
ing an electron gun, a standing 
wave pattern occurs in which the 
velocity maximums coincide with 
the density minimums and con- 
versely. This behavior may be 
demonstrated" by measuring the 
noise picked up by a movable 
cavity along an electron beam. 

The minimum values plotted 
against distance will not be zero, 
but of the order of 1 percent 
of maximum. This verifies an ap- 
proximate theory of space -charge - 
limited shot noises` applied to 
space -charge waves." In this theory 
the noise originates from a veloc- 
ity fluctuation at the space -charge 
induced potential minimum near 
the cathode. 

The actual multivalued electron 
velocity throughout the beam cross 
section is replaced by a single - 
valued velocity fluctuation with the 
same rms value. The theory cannot 
be exact but the fact that the 
minimums in the standing -wave 
pattern are relatively small shows 
that the noise arising from multi- 
ple electron velocities in the beam 
is a second -order effect. 

Denoising Techniques 

The actual denoising of the beam 
has been accomplished by multiple - 
region guns36 and by velocity -jump 
guns." In the former case, the 

noise wave is attenuated by several 
successive anodes at the proper 
spacing and potential values. In the 
second case, drift regions are 
separated by short gaps in which 
sudden velocity changes are made. 
This method of denoising is the re- 
verse of the method of amplifica- 
tion by sudden potential jumps be- 
tween drift spaces. 2°. The mini- 
mum noise figures attainable by 
any denoising procedure have been 
the subject of various studies s°' 
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VIBRATING Capacitor 

SUMMARY Low -frequency modulator converts d -c from differential 
analyzer to 60 -cps a -c for use in flight table computer. Sinusoidal current 
through drive coil vibrates plate of capacitor in R -C circuit. Output has good 

linearity and waveshape, wide bidirectional operating range and low time lag 

IBRATING capacitor modulators 
have been used in electrometer 

amplifiers and in electronic multi- 
pliers. In these instruments the 
modulator has been specialized in 
design and expensive to construct. 
Electromagnetic, acoustical and 
mechanical methods of drive for 
the capacitor plates have been 
utilized.' 

Design Principle 

The modulator described employs 
an electromagnetic drive system 
originally made for electrometer 
use. The basic element is a capaci- 
tor sealed in a glass envelope and 
capable of plate vibration by an 
alternating magnetic field. Since 
the unit functions without contact, 
it is not subject to the failures that 
occur in choppers over long periods 
of operation. 

If a direct voltage is placed 
across a capacitor and resistor in 

By J. A. ADLER 
ater Ordnance Department 

\- (mat Ordnance Test Station 
Pasadena. California 

series and the capacitor plates 
caused to vibrate by an external 
means, an alternating voltage is 
produced across the resistor whose 
frequency is equal to that of plate 
vibration. 

Its amplitude is a function of 
both the applied voltage and the 
amplitude of the vibration. If the 
amplitude of vibration is constant, 
the output is a linear function of 
the direct voltage. 

Description 
The voltage developed across the 

resistor has an undesirably high 
source impedance and under con- 
ditions of a varying input voltage, 
a fraction of the modulating signal 
appears in the output superim- 
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FIG. 1-Vibrating capacitor modulator (A) 
good linearity (B) 

and input-output characteristics showing its 

posed on the modulated carrier. 
Conversion of the source imped- 

ance to a lower value has been ac- 
complished with a slight loss in 
gain by a cathode -follower. See 
Fig. 1A. The unwanted component 
of the modulating voltage has been 
eliminated from the output by cre- 
ating a compensating voltage iden- 
tical in amplitude and phase. This 
is developed by applying the input 
voltage to a resistance -capacitance 
network R,C_ having the same time 
constant as R,C,. This method is 
preferable to using filter circuits, 
which would introduce unwanted at- 
tenuation and phase shift in the 
modulation envelope. 

The output is capable of driving 
a 10,000 -ohm load. The isolated 
secondary of the output trans- 
former permits connection into 
either balanced or unbalanced cir- 
cuits. 

Plate Drive 

The capacitor plates vibrate as 
they align themselves with the in- 
stantaneous magnetic field. One 
cycle of plate vibration is produced 
for every half cycle of voltage ap- 
plied to the drive coil, resulting in 
frequency doubling. Although the 
efficiency is about five times greater 
in this condition, it is usually un- 
desirable. 

To obtain operation at the fre- 
quency of the drive, the magnetic 
field must remain unidirectional. 
By maintaining a constant direct - 
current flow through the drive coil 
in addition to the alternating drive 
voltage, a bias is created that pro- 
duces a unidirectional field. 
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Changes D -C to A -C 

If the modulator is used where 
transient response is critical, it 
must be balanced to remove the 
component of the modulating volt- 
age that otherwise would be super- 
imposed on the output. A compen- 
sating voltage must be created at 
the transformer primary winding. 
By choosing the time constant R2C_ 

identical to R1C1 the compensating 
voltage is in phase with the modu- 
lating component. Then, by adjust- 
ing the amount of voltage picked 
off R2 the two voltages are in phase 
and of equal amplitude and the 
output of the transformer owing to 
the modulating component is mini- 
mized. 

These adjustments are made by 
applying at the input a sinusoidal 
signal having a frequency at least 
equal to the highest modulating 
frequency. The carrier drive is 
turned off and C2 adjusted for min- 
imum output using an a -c meter or 
oscilloscope. Resistor R2 is adjusted 
until a lower minimum is obtained. 
Resistor R2 and C2 can be replaced 
with fixed -value components. 

Calibration 
The variable resistor in the drive 

circuit is a convenient means of 
adjusting the conversion factor 
within the limitation that bias cur- 
rent be kept between 100 and 200 
ma to maintain optimum waveform 
and signal-to-noise ratio. 

The phase -shift control matches 
the phase of the output to a refer- 
ence phase. Control over 120 deg 
is obtainable without reconnection 
of the three-phase line. 

Results 
Linearity, as shown in Fig. 1B, 

is within 2 percent between +100 
and -100 v input. The error is 
7 percent at -200 v and 3 percent 
at +200 v input. Voltage break- 
down of the vibrating capacitor 
occurs for inputs above 200 v. The 
exact value of input at breakdown 
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varies between 200 and 250 v with 
different capacitors. 

Figure 2A shows that modulat- 
ing frequencies up to at least 10 
cps cause no decrease in amplitude 
ratio. Phase shift in the output 
envelope relative to the input is 16 
deg at 7 cps. 

When the carrier frequency is 
400 cps, capacitor C shunting the 
output winding is unnecessary. No 
observable drop in amplitude ratio 
occurs up to at least 20 cps. The 
phase shift in the envelope is 16 deg 
at 19 cps. 

The static value of the vibrating 
capacitor C, as a function of drive - 
coil bias is shown in Fig. 2B. Opti- 
mum operating bias is obtained at 
about 150 ma. Data for the curves 
of Fig. 1B and 2C were taken using 
this value. Conversion factors up 
to 10-2 can be achieved with total 
distortion not exceeding 4 percent. 
The distortion is primarily second 

and third harmoric up to high con- 
version factors where third har- 
monic becomes predominant. 

Residual voltage at the output 
with the input connected to ground 
through a low impedance approxi- 
mates 1.7 mv. Lack of zero residual 
is due to a coupling between the 
drive coil and the vibrating ca- 
pacitor and is difficult to eliminate. 

The amount of voltage coupled 
into the high -impedance grid cir- 
cuit by the carrier frequency is 
proportional to frequency and ap- 
pears to be the limiting factor at 
higher carrier frequencies. The 
large residual at higher frequencies 
causes deviations from linearity at 
low input voltages. This effect is 
illustrated in Fig. 2D. 
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General view of magnet area of bevatron, with injector area in right foreground 

Bevatron Magnet 
SUMMARY Pulsing system provides means of adjusting repetition rate 

and length of 8,333 -amp pulse flowing through magnet of 6.2 billion electron 
volt machine. Synchronizing pulses for linear accelerator injector and vari- 

ous trigger pulses are derived by scaling down from 2-pps oscillator 

THE UNIVERSITY OF CALIFORNIA 
Radiation Laboratory bevatron 

is a proton synchrotron which ac- 
celerates particles to an energy of 
6.2 billion electron volts. The in- 
jected particles are protons with an 
energy of 10 mev. These protons 
are maintained during acceleration 
at a constant radius of 600 inches 
by an increasing magnetic field and 
are accelerated by power of increas- 
ing radio frequency. The maximum 
magnet current required for 6.2- 
bev particles is 8,333 amp, at which 
time the magnet voltage is 12,000 
volts. This power is supplied by 
two identical motor -generator sets 
and 48 mercury -arc rectifiers' 
which alternately rectify and in- 
vert at a maximum repetition rate 
of 10 magnet pulses per minute. 

Each motor -generator set is corn - 

By WARREN C. STRUVEN 
Radiation Laboratory 
University of California, 

Berkeley, Calif. 

posed of a 65 -ton flywheel, a 3,600 - 
hp drive motor and a 46,000-kva 
generator. The two drive motors 
compensate only for the losses in- 
curred during each cycle of magnet 
current flow, since most of the en- 
ergy supplied to the magnet is de- 
rived from the rotational energy 
of the flywheels, generators and 
driving motors. 

Bevatron Operation 

The magnet and the two motor - 
generator sets are in series. During 
the rectification portion of the cycle, 
energy is transmitted from the fly- 
wheels to the magnet. The initial 

magnet voltage is 18,000 volts, 
which falls to 12,000 volts as 
the magnet current increases 
from zero to 8,333 amp. The time 
required for this operation is about 
1.85 seconds, as shown in Fig. 1. 

This portion of the magnet cycle is 
used to accelerate the protons, 
which are injected into the bevatron 
when the magnetic field is about 
300 gauss. The magnetic field rises 
to about 16,000 gauss when the 
magnet current is 8,333 amp. 

During the inversion portion of 
the cycle, which follows rectifica- 
tion, energy is returned from the 
magnetic field through the mer- 
cury -arc rectifiers, now operating 
as inverters, to the flywheels. At 
the peak of magnet current (8,333 
amp) the generator speed has 
dropped about 7 percent from the 
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FIG. 2--Repetition-rate pulse generator us- 
ing 2-pps master oscillator as reference 
source for generating various synchronis- 
ing pulses required for operation of beva- 
tron magnet system 
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Pulse -Timing System 
initial value of 860 rpm. The total 
energy stored in the two rotating 
flywheels is about 80 megajoules or 
125 kwh. 

The motor -generator system was 
designed to provide 10 pulses per 
minute at full power. The pulse - 
timing equipment has been de- 
signed to allow selection of 12 repe- 
tition rates between 4 and 20 pulses 
per minute and magnet pulse 
lengths from 0.1 to 2.5 seconds. 

The pulse repetition chassis con- 
tains the master oscillator and repe- 
tition -rate scaling circuits as well 
as the associated gate equipment. 
This unit supplies the synchroniz- 
ing pulses for the injector and trig- 
ger pulses for the magnet -pulser 
chassis. 

The magnet -pulser chassis sup- 
plies a positive bias to the mercury 
arc rectifier control equipment, 
which causes the rectifiers to sup- 
ply energy to the magnet. This 
chassis also supplies timing trig- 
gers at -1.04 sec, at -0.54 sec, at 
-40 millisec, at magnet voltage on 
and at end of rectification. A syn- 
chronizing trigger is also sent to 

the injection equipment between 
magnet pulses. The synchronizing 
pulse for the injection is supplied 
by equipment which accurately 
marks the proper injection field. 

The repetition -rate chassis in 
Fig. 2 supplies three pulses, spaced 
500 millisec apart, and determines 
how often these pulses are pro- 
duced. The chassis is synchronized 
by one of the motor -generator ig- 
nitor peaking -transformer pulses. 
Discrete repetition rates of 4 to 20 
pulses per minute or single -pulse 
operation may be selected by a 
front -panel switch. An asymmet- 
rical multivibrator operates contin- 
uously, its two periods being 480 
and 20 millisec, using the circuit 
of Fig. 3. 

Repetition -Rate Chassis 

During the time that the 20 -milli - 
sec pulse is supplied to the motor - 
generator synchronizing gate, the 
gate can pass the peaking signal 
fed from the peaking signal shaper 
to the 50-millisec one-shot multi - 
vibrator and on to the phase in- 
verter, the cathode follower and the 

thyratron pulse generator. This 
multivibrator assures that one and 
only one peaking signal can arrive 
at the phase inverter each time the 
20-millisec pulse reaches the gate. 

The pulse fed to the phase in- 
verter is also sent to flip-flop 1. 

Each pulse received by the flip-flop 
chain is stored as one count. When 
the total of the stored counts equals 
the diode matrix scaling factor, the 
corresponding matrix horizontal 
output line suddenly goes positive 
by about 60 volts. The repetition - 
rate selector switch supplies this 
positive pulse to the delay cathode 
follower and then to the reset thyra- 
tron which in turn resets the five 
flip-flops. A typical flip-flop circuit 
used on the repetition -rate chassis 
is shown in Fig. 4. 

A delay of approximately 1 milli - 
sec is necessary to allow the asso- 
ciated gate equipment to operate 
properly. The delay is obtained by 
an RC circuit which integrates the 
60 -volt step -function supplied to the 
delay cathode follower. 

When it is desired to pulse the 
magnet, a ground is supplied to 
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either the single -pulse flip-flop or to 
the continuous gate. In either case, 
the next time that the chain con- 
tains one count, a magnet -pulse 
cycle is started. Pulse 1 is fed 
through the continuous gate to the 
timing gate flip-flop, to open both 
timing gates and allow pulse 2 

(-0.54 sec) and pulse 3 (-40 
millisec) to be sent to the magnet - 
pulser chassis. This cycle is initi- 
ated each time a ground is supplied. 

When selector switch S is set to 
single pulse, the chain is reset on 3; 
however, when a single pulse is 
initiated, the chain is immediately 
reset to zero. 

Three of the four pulses pro- 
duced by the repetition -rate chassis 
are supplied to the magnet pulse - 
timing chassis, as shown in Fig. 5. 
These are the output of the thyra- 
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FIG. 5-Basic stages used in magnet 
pulse -timing system, which receives three 
pulses from repetition -rate chassis 

tron pulse generator, the -0.54 -sec 
and the -40-millisec pulses. 

The 0.54 -sec pulse starts a 20- 
millisec time delay. This tube, in 
conjunction with relay tube V148, 

operates a relay which discharges 
a 0.2-µf capacitor to provide a posi- 
tive set pulse to lock out time delay 
V flip-flops V, and V, and prepulse 
thyratron V6 to send a reset pulse 
to the external interval timer. 

The -40-millisec pulse from the 
repetition -rate chassis appears ex- 
actly 500 millisec after the -0.54 - 
sec pulse. This negative pulse is 
inverted by V7A and applied to scope 
trigger thyratron pulser V,,. It 
also sets 40-millisec time delay 
tube V,. When this times out, a 
negative trigger phase inverter is 
sent to V7B to start 20-millisec time 
delay V,7 that supplies an on gate 

for pulse -length time delay V. This 
delay controls the length of the rec- 
tification cycle, which is variable 
from 0.1 to 2.5 sec; on timing out, a 
trigger is supplied through set 
stage V49á to a filter time delay. 
This is a fixed delay of 29. milli - 
sec to allow two 1,400 -cycle series - 
resonant ripple filters to be re- 
moved from the magnet terminals 
before the magnet voltage reverses. 
After 20 millisec a set trigger is 
sent to the synchronized turnoff 
time delay. 

In addition to the set signal, 
there is a reset pulse, derived from 
one of the motor -generator phases, 
which is applied as a synchronizing 
pulse to the synchronized turnoff 
time delay. If this synchronizing 
pulse fails to arrive, the time delay 
still operates after 20 millisec and 
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Pulse -timing system racks 

allows the remainder of the circuit 
to function normally. Thus, both 
the rise and fall of magnet voltage 
can be synchronized with a par- 
ticular machine phase. 

A set signal is then sent from 
the synchronizing turnoff delay 
to 22-millisec changeover delay VsaA 

and V.. This circuit, in conjunc- 
tion with relay tube V.Bf operates 
relay 9 and removes the rectifica- 
tion bias from half the mercury arc 
rectifier control tubes, thus allow- 
ing half the machine to start its 
inversion cycle 22 millisec before 
the other half. This is necessary to 
reduce the reversal stress on the 
motor -generator shafts. 

Pulse -length time delay circuit 
V15, the filter time delay, the syn- 
chronized turn off time delay and 
the 22-millisec change -over delay 
are all direct -coupled to bias regu- 
lator tubes V31, V. and V. through 
cathode followers V. and V. and 
mixing diodes V. and V.. From 
the time that the pulse length is 
gated on until the end of the 22- 
millisec changeover (Va., V.) a 
gate is supplied to the bias regu- 
lator circuit to hold it gated on. 
When pulse length time delay V,3 

times out, an end -of -rectification 
pulse is sent through a phase in- 
verter to a thyratron end -of -pulse - 
length pulser. 

The series regulators and screen 
supply regulators V. through V., 
using type 815 tubes, required some 
unusual circuitry to supply 150 
volts at 1.1 amp regulated to 1 per- 
cent. When available distribution 
transformers are used the average 
series regulator tubes have too 

Motor -generator room of bevatron, with ignitrons in foreground 

much drop, so it was decided to use 
five dual -pentode tubes with a com- 
mon regulated screen supply. 

In addition to the circuitry just 
described, this chassis contains 
monitoring circuits so that the tim- 
ing of each delay circuit may be 
checked by an external interval 
timer. The interval timer switch 
selects the function to be measured 
by this unit. The signal to be 
checked is sent to the timer by 
cathode follower V. and a reset 
signal is generated by V19. 

The magnet pulse length is deter- 
mined by pulse -length delay V1, and 
the actual magnet current. A 
scaled -down replica of magnet cur- 
rent is supplied through regulated 
bucking supply V. to Schmitt trig- 
ger V13, used to derive a marker 
pulse at a predetermined magnet 
current. 

Modified Schmitt Trigger 

The magnet -pulser chassis con- 
tains a new circuit to determine 
the magnet pulse length V. and the 
lockout time V,. The basic circuit, 
a modified form of Schmitt trigger,' 
is shown in Fig. 6. The triode is 
normally conducting and the de - 
energized relay is in the position 
shown. When a positive start gate 
is applied to the pentode grid, the 
pentode is caused to conduct, ener- 
gizing the relay. The grid of the 
triode is almost immediately low- 
ered to the negative bias voltage 
-E. 

Because the variable timing re- 
sistor R is returned to positive bias 
potential +E, capacitor C charges 
toward this potential until the 

E=+I05V 
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2.5 R TUBE 
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- 105V 

f J f 
10 MILLISEC 

START 
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NEG BIAS 
-105V 
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K=X 1,000 

FIG. 6-Modified Schmitt trigger circuit 
used to determine magnet pulse length 

triode just passes the cutoff point, 
at which time positive feedback 
around the circuit forces the triode 
to zero bias and the pentode to 
cutoff. Because C is alternately 
charged and discharged between 
equal but opposite potentials with 
respect to ground, the time re- 
quired for the capacitor to charge 
from its original negative potential 
to ground is essentially independent 
of supply voltage variations' 

Acknowledgement is made to 
D. A. Mack, bevatron project en- 
gineer in charge of all monitoring 
and controls, whose conception of 
the magnet pulser led to its design 
and development by the author. 
All bevatron work has been done 
under the auspices of the U. S. 

Atomic Energy Commission. 
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By EUGENE B. HERMAN 

Ilalhr, Raymond and Brown, Inc. 
( . irrrsfty Park, Pennsylvania 

Microwave receiver has appearance of 10 -in. slide rule. Whip antenna is extension of 
slab -line center conductor 

PERSONAL Microwave 
BASICALLY the receiver consists 

of an antenna and wavemeter 
cavity plus an audio amplifier with 
hearing -aid ear piece. The receiver 
schematic is shown in Fig. 1A. The 
antenna is a telescoping whip which 
when fully extended is a little over 
a half wavelength long at the lowest 
frequency. 

The antenna is an extension of 
the center conductor of a slab line. 
The slab line serves as the wave - 
meter resonant circuit for the crys- 
tal video detector. The slab line was 
chosen because its impedance is 
easily calculated and there is little 
or no coupling between the inside 
and outside of the line. It is easy 
to fabricate, relatively inexpensive, 
has a reasonably high Q and desir- 
able form factor. 

The characteristic impedance of 
a slab line is 

Z. = (138/KI) logo (4b/nrd0) 
where b = separation between 
slabs, do = diameter of center con- 
ductor and K = dielectric constant. 
See Fig. 1B. 

The line impedance was chosen 
at 50 ohms to provide an approxi- 
mate match for the crystal detector 
and to maintain a reasonable Q for 
tuning the wavemeter. The wave - 
meter is tuned by a set of sliding 
contacts. The length of the wave - 
meter sets the lower limit of fre- 
quency at 1,000 mc. The upper 
limit of 12,000 mc is fixed by the 
performance of the crystal detector. 

The crystal detector is probe cou- 
pled into the wavemeter cavity. To 
maintain high loaded Q for the 

tuned circuit, the coupling is kept 
loose. The Q varies from 71 to 42 
as the frequency varies from 1,000 
to 10,000 mc. Variation is due to 
skin effect, antenna loading and 
loading due to the crystal detector. 

The crystal is a Sylvania tripolar 
video detector, type 1N369A. Since 
this crystal has a self-contained d -c 
return, probe coupling is practical. 
The figure of merit of this crystal 
is a minimum of 10 measured at 
6,750 mc. Tangential sensitivity is 
-40 dbm over the band. Video re- 
sistance is between 4,500 and 18,- 
000 ohms at 25 C. The crystal has 
a built-in r -f bypass of 7µµf ; r -f 
input impedance is a nominal 65 
ohms. 

The audio amplifier is a modified 
Zenith Royal T hearing aid. This 
is a compact sensitive amplifier 
whose internal noise is consider- 
ably less than that generated by the 

1N369A. The output of the ampli- 
fier is fed to a hearing -aid ear 
piece. Any signal detected by the 
crystal is amplified and made au- 
dible. 

A signal can be maximized by 
orienting the antenna, adjusting the 
antenna length or adjusting the 
tuning slider. The frequency is 
measured by measuring the dis- 
tance between maximums for weak 
signals or minimums for strong 
signals. By using the antenna fully 
extended at the higher frequencies 
a long-wire antenna pattern is pro- 
duced which can be used as a crude 
radio direction finder. 

Performance 

The r -f portion of the receiver 
looks like a slide rule 10 inches long, 
1i inches wide and inch thick. 
The antenna extends beyond the 
slide rule a maximum of 9 inches. 

FIG. 1-Tuned slab line acts as wavemeter cavity; tripolar crystal is video detector 
that feeds hearing -aid amplifier 
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SUMMARY - Crystal detector with slab -line resonant circuit picks up 
microwave energy and feeds it to hearing -aid amplifier. Result is personal 
portable for 1,000 to 10,000 mc with sensitivity from -35 to -40 dbm. 

Possible applications include detection and surveillance, emergency short - 
distance communications and field -survey work 

Search Receiver 

FIG. 2-Shield of microwave absorbing 
material is used when testing receiver 

This is about 8 wavelengths at the 
highest frequency and a half wave- 
length at the lowest. 

The amplifier is the size of a 
pack of regular -size cigarettes. The 
ear piece is a standard hearing -aid 
component. The total weight of the 
receiver is less than 12t oz. 

It is possible to receive a 1 -mw 
signal modulated with a 12 -µsec 
pulse at a 4-kc rate at a distance of 
more than 35 feet. Such a signal 
was radiated from a horn of less 
than 10 -db gain fed by a cable hav- 
ing loss of about 1 db. 

A 40 -mw X -band signal square - 
wave modulated at 400 cps was 
audible 35 to 40 feet away from 
an open-ended waveguide. 

The indicated sensitivity of the 
receiver was -35 to -40 dbm. 
This is limited by the tangential 
sensitivity of the crystal detector. 
The minimum detectable signal 
was measured by placing the an - 
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FIG. 3-Response is shown by attenuation in db inserted in test signal generator for low 
(A) and high (B) ends of spectrum 

tenna as close as practical to the 
radiator and assuming reasonably 
tight coupling. The signal was 
attenuated to threshold and the 
minimum detectable signal meas- 
ured using calibrated attenuators 
on the signal generator. Figure 2 
shows a setup for measuring re- 
sponse and sensitivity. 

Test Procedure 

In a typical test a signal gen- 
erator was coupled through a short 
section of RG -9/U cable to a low - 
gain waveguide horn. The distance 
S between the receiver and horn 
was kept a minimum when measur- 
ing minimum detectable signal. 
When measuring wavemeter re- 
sponse, distance S was increased to 
at least S > 2D2/X where D =- 

widest dimension of horn and X = 
operating wavelength. 

To prevent back scattering from 
the receiver, amplifier or operator, 

microwave absorbing material was 
placed between the receiver and 
horn. In spite of all precautions 
there were indications of reflection 
at the higher frequencies. This is 
shown at point A, Fig. 3B. 

The response of the receiver was 
measured for a fixed antenna 
length and slider position as the 
transmitter frequency was varied 
about the tuned frequency of the 
wavemeter. Figure 3 shows the 
wavemeter response near 2,000 and 
9,500 mc. The response charac- 
teristics were sufficiently sharp to 
enable frequencies to be measured 
within ±1 percent at S -band and 
±2.5 percent at X -band. 

At the lower frequencies the an- 
tenna operates best as a quarter - 
wave whip. However, at the higher 
frequencies it is possible to in- 
crease antenna gain and directivity 
by extending the antenna several 
wavelengths. 
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Transistor Modulator 
SUMMARY Differential -transformer transducer feeds transistorized net- 

work employing phase and pulse time modulation for airborne tape record- 

ing of accelerations up to 180 g and 500 cps 

DESIRABLE FEATURES Of tran- 
sistors in remote measure- 

ment and control systems for mis- 
siles, guided aircraft and industry 
have heretofore been offset by the 
instability of the transfer charac- 
teristics. For this reason, a record- 
ing and telemetering system has 
been designed which employs phase 
and pulse time modulation rather 
than amplitude modulation. 

In this system the transducer, a 
passive device itself, is modified 
to provide phase modulation; tran- 
sistors amplify and limit the sig- 
nals, which are then converted to 
pulse time modulation. In this form 
the information may be directly 
recorded or telemetered to a remote 
location, where equipment size and 
weight are not of paramount im- 
portance. 

Phase -Modulating Transducer 
The heart of the phase -modulat- 

ing system is the transducer, the 
only portion of the system which 
is amplitude -sensitive. While vari- 
ous types of transducers might be 
used, a differential transformer 
was designed to provide accelera- 
tion measurements up to ± 180 g 
and 500 cps. 

This transducer consists of a con- 
centrically wound air -core trans- 
former having one primary wind- 
ing and two secondary windings 
connected in series opposition as in 
Fig. 1A. A core of ferromagnetic 
material is mounted within the 
transformer in such a way that its 
position determines the relative 
linkage between the primary cir- 
cuit, AB, supplied from a carrier 
oscillator, and the two secondaries, 
CD and DE. The voltage produced 
across CE is proportional to the 
displacement of the core, with its 
phase leading the input current by 
90 deg when the displacement is in 
one direction and lagging by 90 
deg for displacement in the op- 
posite direction. The core may be 
coupled to a diaphragm to indicate 
pressure or to a seismic system to 
indicate acceleration. This device 
is designed to operate at carrier 
frequencies from 400 to 20,000 cps 
at levels of up to 5 volts input. 
Primary and secondary impedances 
are approximately 70 ohms. 

This transducer, while funda- 
mentally an amplitude -modulating 
device, is converted to a phase mod- 
ulator by the addition of a calibrat- 
ing resistor R and an inductance 

L, as shown in Fig. 1A. The resist- 
ance of R is much smaller than the 
primary resistance. The inductance 
of L, part of the tank circuit of a 
transistorized oscillator, is much 
higher than the primary winding 
inductance. The primary winding 
of the transducer is part of the 
carrier oscillator tank circuit, and 
carries current it (1-kc carrier). 
In series with the primary winding 
is the calibrating resistor R, across 
which iT produces a voltage ER. 
This is shown as the horizontal 
voltage vector in Fig. 1B. 

The voltage Es appearing across 
the output of the transducer is 
practically 90 deg out of phase with 
the input current ir; whether it 
leads or lags depends upon the 
direction of core displacement and 
hence upon the sense of the ac- 
celeration. This signal Ee is added 
to ER, the resultant being Es. The 
phase angle O between ER and Es 
is the arc tangent of En/ER. Since 
ER and Es are both proportional to 
the tank current, phase angle O is 
independent of oscillator voltage 
changes. This is a highly desirable 
feature of the system. 

A reference voltage E taken 
from the high side of the oscillator 
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FIG. I-Operation of phase modulation network used with differential -transformer accelerometer 
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for Airborne Recording 
By JAY L. UPHAM, Jr. and ABRAHAM I. DRANETZ 

tank inductor leads ER by approxi- 
mately 90 deg. This is adjusted to 
exactly 90 deg leading by a phasing 
network which compensates for the 
finite Q of the tank circuit. Note 
that output signal ED and the refer- 
ence signal E are the only voltages 
to be utilized for further process- 
ing. 

Although voltage ER is propor- 
tional to the core displacement, 
phase angle O is determined by the 
arctangent of Es/ER. Therefore, it 
may be considered as proportional 
only through a limited angular 
range. Figure 1C shows the per- 
centage of deviation of arctangent 
O from linearity as the phase angle 
is increased. The practical limit is 
chosen commensurate with an al- 
lowable error of 2.8 percent. This 
is shown to be a phase angle of ± 
18 deg. The full-scale range of the 
device is controlled by a choice of 
R such that the ± 18 deg limit is 
not exceeded. Physically, this re- 
sistor, which is approximately 1 

ohm, is located for easy change, so 
that a single transducer can be used 
for a wide variety of acceleration 
or pressure ranges. 

For telemetering or tape record- 
ing applications, the phase in - 
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FIG. 2-Phase-to-pulse conversion 

Gutton Mfg. Corp. 
Metuchen, N. J. 

formation is processed as shown 
in Fig. 2. 

Phase -to -Pulse Conversion 
The two output signals from the 

transducer are individually fed to 
transistorized amplifiers which, by 
limiting action, produce square 
waves. The information signal lags 
the reference signal by an angle 
of 90 ± < 18 deg or a time of 0.25 
± < 0.05 millisecond. These out- 
puts are then differentiated and 
added in a simple mixing circuit, 
creating two positive and two nega- 
tive spikes. The leading positive 
and negative spikes correspond to 
the reference signal; the lagging 
spikes correspond to the informa- 
tion signal. While it is not neces- 
sary to combine these signals, their 
combination eliminates the need for 

separate information and signal 
channels. 

Figure 3 shows a transistorized 
network used for airborne tape re- 
cording. This circuit includes the 
carrier oscillator, the transducer, an 
overdriven reference amplifier, an 
overdriven information amplifier, 
and a 60-kc bias oscillator for the 
recording head. Stages V1 through 
V, constitute the functional section 
of the circuit, while V, is the 60-kc 
oscillator, which provides bias for 
the recording head. 

Operating analogously to a Hart- 
ley oscillator, V1 provides approxi- 
mately 25 ma at 1 kc for operation 
of differential transformer Ti. The 
signal appearing at the output of Ti 
is amplified by V2 and some limit- 
ing occurs through its injection in 
V,. The output of V restricted to 

Complete airborne transistor network for acceleration channel of in-flight tape recorder 
occupies 2 cu in. and weighs only 2.5 oz. Use of phase modulation offsets inherent in- 
stability and lack of production uniformity in the six transistors employed 
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FIG. 3-Complete circuit of six -transistor demodulator network for self -recording accelero- 
meter used to feed airborne magnetic tape recorder 

excursion between ground and the 
voltage supply, reasonably approxi- 
mates a square wave. 

Transistor V. generates a well- 
defined square wave, the edges of 
which correspond to the zeros of 
the signal into Vz. This square 
wave generates a voltage pulse 
across the recording head because 
of the differentiating action of the 
100,000 -ohm resistor and the in- 
ductance of the recording head. 
These pulses constitute the in- 
formation pulses. 

A signal is taken from the high 
side of the 1-kc oscillator coupled 
by T4 to V,. Since this signal is ap- 
proximately 20 volts peak, no am- 
plification is necessary and V, 
operates as a square -wave genera- 
tor. This signal constitutes a refer- 
ence signal and is coupled, in the 
same manner as the information 
pulses, to the recording head. 

Demodulator 

Because the information is con- 
tained in pulse time modulation, 
the special demodulator of Fig. 4 
is required to reduce the data. 

The playback system consists of 
a reference channel which creates 
a square wave triggered by the 
positive and negative reference 
pulses and an information channel 
which creates a square wave trig- 
gered by the positive and negative 
information pulses. These square 
waves are mixed in a ring modu- 
lator, producing a 2-kc signal. The 
filtered output is instantaneously 
proportional to the acceleration or 
pressure which is recorded. The 
block diagram indicates a playback 
head as the signal source. A tele - 
metering receiver could be used as 

well for transmitted signals. 
One function of the demodulator 

is to generate two separate signals, 
designated reference and informa- 
tion. The edges of the information 
square -wave signals are initiated by 
the leading edges of the informa- 
tion pulses, the edges of the refer- 
ence signals by the leading edges of 
the reference pulses. Having these 
separate signals, the demodulator 
information is contained in the 
product of the signals. This prod- 
uct is obtained in a ring modulator. 
An appropriate filter rejects all 
signals other than the original in- 
formation. 

The input from the playback 
head drives preamplifiers V, and V. 
in the demodulator of Fig. 5, whose 
output signal is a train of pulses 
with an amplitude of approximately 
25 volts peak. The signal is then 
transmitted through phase inverter 
V;,, so that equal and opposite sig- 
nals are generated on plate and 
cathode. These signals are coupled 
to selectors V, and V, which, being 
biased to - 8 volts, pass only a por- 
tion of the positive voltage applied 
to their respective grids. This re - 

PLAYBACK 
HEAD 

ECCLES- 
JORDAN 

(REF) 

BLANKING _ ECCLES - 
CIRCUIT JORDAN 

(INFO) 

L RING 
MOD 

600 -CPS 
LOW-PASS 

FILTER 

--'a -- To DELAY 

Tp 

ITo 

To+ T DELAY 

-H --T DELAY 

INFORMATION OUTPUT 

FIG. 4- Tape playback system 

suits in well-defined rectangular 
negative signals at the plates of 
these tubes. The V, signals cor- 
respond to the positive pulses of the 
input, while the V, signals cor- 
respond to the negative pulses. 

Tube V, acts as an amplitude 
limiter. The two signals from V, 
and V, are differentiated by a 180- 
µµf, 33,000 -ohm network before ap- 
pearing on the grids of amplifier 
V, which drives inverter V,. 

The four signals from V, consist 
of narrow, positive and negative 
pulses, each being a leading or 
trailing edge of a pulse of the 
original signal. The signals from 
a single inverter of V. are gener- 
ated by the input pulses of one 
polarity. With the reference square 
wave to be generated by the lead- 
ing edge of the first pulses of given 
polarity, timing sequence is such 
that the signals appearing at the 
plates of V, provide a correct trig- 
ger for the reference Eccles -Jor- 
dan circuit. 

To generate the information 
signal, gating is necessary to reject 
the signal corresponding to the 
leading edge of the reference pulse. 
The surest and most convenient 
trigger for this gating is the trail- 
ing edge of the information pulse. 
This trigger corresponds to the 
first negative signal from the 
cathodes of V, and is used to trigger 
the gate Eccles -Jordan circuit of 
Viz. Again, the proper signals for 
triggering the Eccles -Jordan circuit 
are formed at the plate of V,. These 
signals, gated by Vis and V,. which 
are also controlled by V,z, are prop- 
erly filtered so that the final signals 
appearing at the outputs of V13 and 
V consist only of a negative pulse 
corresponding to the leading edge 
of the information pulse. 

The use of transistors with 
phase -modulation principles elimi- 
nates the effects of marked varia- 
tions and instabilities of tran- 
sistors. In the design of this 
system, however, several problems 
and limitations were encountered. 
Limitations in transistor frequency 
response caused a limitation in 
pulse rise time; carrier frequencies 
above 1 kc, using present tran- 
sistors, resulted in phase errors 
above the present 3 -percent limit of 
accuracy. Care was necessary to 
prevent phase changes caused by 
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FIG. 5-Circuit of demodulator used for tape playback at ground station after test flight 

the temperature -varying transistor 
impedances in conjunction with the 
reactive components of the coupling 
transformers. 

Summary of Characteristics 

In spite of these limitations a 
workable and reliable system has 
been developed and tested for in- 
flight recording of acceleration 
phenomena. The system is ex- 
tremely versatile and can be readily 
adapted to the measurement of 
other functions such as tempera- 
ture, velocity, pressure or any 
function that can be converted by 
analog transducers into a voltage - 
modulated form. 

The actual airborne tape record- 
ing device shown was developed by 
the Gulton Mfg. Corp. of Metuchen, 
N. J., for the U. S. Air Force, Air 
Materiel Command, under contract 
number AF33 (600) 23938. 

Recording tape -drive mechanism used with transistorized modulator network weighs less 
than 3 lb 
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Equivalent R -Z Chart 
SUMMARY - Parallel components of resistance and reactance in a given 

frequency range for an unknown circuit can be obtained quickly and easily 

by use of Q meter and nomographs 

THE Q METER is useful in 
obtaining the parallel com- 

ponents of resistance and react- 
ance of a network. When a 
number of readings are to be 
taken over a frequency range, 
the use of nomographs can pro- 
vide a saving in time and effort. 
The procedure for using the 
nomographs is as follows: 

Tune the Q meter to resonance 
at the measurement frequency, 

By HALLAN E. GOLDSTINE 
RCA Laboratories 

Radio Corporation of America 
Rocky Point, N. Y. 

using a relatively high -Q 
shielded coil. Record the fre- 
quency, Q -meter capacitance 
reading and the Q reading. 
These are f, C1 and QI. 

Connect the unknown network 

across the capacitance terminals 
of the Q meter. Without chang- 
ing frequency, retune the capaci- 
tance of the Q meter to reso- 
nance. Only measurement values 
within the proper range can be 
used, otherwise the readings 
may not be obtainable on the Q 

meter. 
Record the capacitance and Q 

with the network connected. 
(Continued on page 172) 

Q2 QT QI QT 02 
100- 50- 100 1,000 

-100 

120- 60- 120 1,2 

-120 
140- 70- 40 1,400 

-140 
160- 80-"- 160 1,600 

180-- 90--- 180 
-160 

180 

190 

200- 100-- 200 -180 2,000 
. 

220- 110- 220 00 2,200 

240- 120- 24 -220 2, . 
-240 / 

150- z 300 3,000 

-300 -/ 350 

4004h- 200 400 -350 4,00 

500-- 250- 
450 
500 

-400 
-450 5,000 / 
-500 

600 
350- 700 -600 7,000 

800 - 70 0 
900- _ 450- 

1,000 -800 
-1,000 10,000 

1,5007 750- 
2,000 20,000 -2,000 

t 500 3,000 -3,000 
0o 00 

FIG. 1-Chart gives Q_ value for solution of parallel resistance equation 
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QUICK, EASY 

ASSEMBLY WITH 

THE N E W TYPE P 

MOUNTING '. TYPE B 

MOUNTING 

CINCH "50" EDGE CONNECTOR 

TYPE A 

TYPE F 

TYPE $ TYPE C 

TYPE G TYPE H 

SI 

s 

o 

TYPE O TYPE E 

8 TYPES OF 
CONTACT TAILS 

Eight different contact tail terminations 
provide for use of A.M.P. "78" or 
"98" solderless taper tab connections. 
A standard solder slot is 

also provided. 

Contacts are mode of phosphor 
bronze and are available in a 

variety of finishes. 

TYPE R 

MOUNTING 

Centrally located plants at 
Chicago, Pasadena, Shelbyville 

and St. Louis 

. with the advantages of lower cost, contact 
float, elimination of moisture traps and pos- 

itive connector operation over a wide range 
of board tolerances. 

Extended end guides provide positive 
orientation of the printed card prior to 

engagement with the connector. 

Cinch 50M Edge Connectors are available in 

any number of contacts from one to 56. The 

contacts are on standard 5/32" centers. A 
polarizing guide may be assembled at 

any contact position. 

Laminated connector body materials are 
available for either commercial or mil- 

itary specifications. Connectors are 
available with brackets for right 
angle mounting or .136 diameter 

mounting holes for rivet or screw 
mounting. 

Printed circuit board is 
easily inserted into contacts 

Patent Applied For 

CINCH will design, or rede- 
sign, components to fit spe- 

cific needs, and will assist 
in the assembly of compo- 

nents through proven au- 
tomation technique. 

CONSULT CINCH 

CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 

Subsidiary of United -Carr Fastener Corporation, Cambridge, Mass. 
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Equivalent R -Z Chart 
(Continued from page 170) 

FREQ --loo- 
80 - 

FIG. 

60 - 
40- 

20- 

IO - 
8- 

6 - 
4 --- 

800- 

600- 

400- 

CI 

fJ1JF 
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/ / / / 

xc 
10,000 - 
e,o00 - 
/ 

6,000 - / 
/4,000- 

2,000--- 

1,000--- 

600 - 
600 
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200- 

100 - 
80 - 
60--- 

40-- 

20- 

10 - 

/ 

OHMS 
loo- 
80 - 
60 - 
40- 

20 

10- 8- 
6-- 

Q 
10,000 - 
8,000- 

6,000 

4,000 

4-- 2,000-Y 

1,000- 

2 
MEG - 
B00- 60 / 4ó0-- 

200-1- 

100 - 
80--- 
60- 

800 

600 

400 T 

40- 200- 

20--- 

10 

8- 
6 - 
4 - 
2- 

IK- 
800- 
600- 
400- 

200 - 
100- 

2-Nomograph solves equations for both parallel resistance and reactance 

The parallel resistance and 
reactance are 

1 G = X c.Qz Q 
Q1 X QT 

(11 - QT 

1 -j 
B w(C, - CT) 

where 1/G = parallel resistance 
in ohms and 1/B = parallel re- 
actance in ohms. 

As an example, at a frequency 
of 2 me the Q meter readings 
were C, = 210 µf, Q, = 225. 

After connecting the network, 
readings were CT = 200 µµf and 
QT = 200. 

Referring to Fig. 1 a straight- 
edge is placed across from 225 
on the Q, column, through the 
value of 200 on the QT column, 
and approximately 2,000 is ob- 
tained on the Q2 column on the 
left side. To obtain better ac- 
curacy for high Q, values, the 
right side of the chart is used. 
By placing the straightedge on 
the Q, value of 225, through QT 

value of 200 on the right, the Q, 
value of approximately 1,800 is 
obtained on the right-hand Q_ 

column. 
Using Fig. 2, the straightedge 

is placed on the frequency of 2 

100 - 
80 

60- 

40- 

20- 

me and the capacitance C, read- 
ing of 210. The X0, reading of 
380 is read. The straightedge is 
then placed from 380 on the Xe 
column to the Q, reading of 1,800 
giving a value of 700,000 ohms. 

Reactance component 1/B is 
equal to -j/w(C, - CT). To ob- 
tain this value from Fig 2, set 
straightedge again on 2 mc, 
through value of (C, - CT), in 
this case 210 - 200 = 10 µµf, 
and the value of 8,000 is read 
off the X, scale. 

The parallel components are 
thus 1 G = 700,000 ohms and 
1/B = -j 8,000 ohms. 
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\ .kr..W. W 
T`,*r ¡MALLORY( 

MALLORY MERCURY BATTERIES 

SILVERLYTIC 

CAPACITORS 
a4e,t 

DATTII 

Mallory Mercury Batteries and Silverlytic* Capacitors save 

space, provide superior performance in transistor circuits and 

other low -voltage miniature equipment. 

Dependability in Miniature Size 

-to Work with Transistors 
To power transistor circuits, Mallory Mercury 
Batteries are now manufactured by a unique 
"snap together" constructiont that makes 
higher voltage ratings available at hourly oper- 
ating costs even lower than conventional bat- 
teries. The new design comes in standard 15, 

22% and 45 voltages ... can be produced in 

other ratings on order. A unique power source 
pioneered by Mallory, mercury batteries offer 
high energy content in small volume ... far 
longer life in service and in storage. Service 
life up to three times that of usual dry batteries 
can be expected in transistor radios. Their con- 
stant discharge characteristic is ideally suited 
for transistor operation. 
'Trademark 

tPatent applied for 

Parts distributors in all major cities stock Mallory 

standard components for your convenience. 

Serving Industry with These Products: 

Electromechanical-Resistors Switches Tuning Devices Vibrators 

Electrochemical-Capacitors Rectifiers Mercury Batteries 

Metallurgical-Contacts Special Metals and Ceramics Welding Materials 

Subminiature Silverlytic Capacitors give maxi- 

mum rating in small size. Type TAP, 742" in 

diameter by %" long, operates from -55° to 
+85° C; values up to 30 mfd. at 6 volts, and in 

higher voltages as well. Even smaller is Type 
TAW-only .145" in diameter by %" long. 

Five basic capacitance values for Type TAW, 

from 1 mfd. at 24 volts to 6 mfd. at 4 volts. 

Each capacitance value is also available at 
lower voltage ratings at slightly lower cost. 

We'll be glad to consult on your specific circuit 
requirements, and to send full technical data. 
Just write or call Mallory today. 

Expect more. . get more from 

P.R MALLORY 8 CO Inc. 

MALLORY 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Electrons At Work 
Edited by ALEXANDER A. McKENZIE 

Swimming Pool Reactor Controls 

Penn State's 100 -kw nuclear reactor has a core with gridwork of rate, log N (dependent upon reactor flux) and linear servo channels U-235 fuel elements at the bottom of a 20 -foot water tank. The re- control the reactor during different phases of the reaction. Scram search laboratory at one end of the pool receives neutron beams circuits immediately drop safety rods to stop the controlled chain collimated by holes through a 44 -inch concrete shield. Log -count reaction if rate of power exceeds safety limits 

Weather Radar Probes Storms 

RADAR weather research is cur- 
rently a considerable program on 
Great Blue Hill in Milton, Mass., 
just south of Boston. This work is 
carried on jointly by members of 
the Weather Radar Unit of the Geo- 
physical Research Directorate, Air 
Force Cambridge Research Center, 
with offices in Harvard's Blue Hill 
Meteorological Observatory, mem- 
bers of the Observatory staff and 
regular Air Force personnel. 

With the aid of radar since World 
War II, considerable new insight 
has been gained of the structure, 
development and motion of precipi- 
tation areas associated with small 
and large-scale storms. It now ap- 
pears likely that through studies of 
small-scale features, which consti- 
tute the large storm systems, im - 

FIG. 1-Air Force personnel man Blue Hill 3.2 -cm radar around the clock. Control boxes 
for automatic cameras are above main scope and spore camera assembly is at right 
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with NEW -IMPROVED FEATURES 

* FAST RECOVERY TIME 

* GOOD STABILITY 

* LOW OUTPUT IMPEDANCE 

KR Voltage Regulated Power Supplies are conservatively 
rated and are designed for continuous duty at 50°C ambient. 

REGULATION: Less than 0.2 volts for line fluctuation from 105- 

125 volts and less than 0.2 volts for load variation from 0 to 

maximum current. 

RIPPLE: Less than 3 mv. rms. 

STABILITY: The output voltage variation is less than the regula- 
tion specification for a period of 8 hours. 

RECOVERY TIME: Less than 50 microseconds. The excursion in 

the output voltage during the recovery period is less than the 
regulation specification. 

OUTPUT IMPEDANCE: Less than 0.1 ohms from 20 cycles to 
100KC. Less than 0.5 ohms from DC to 20 cycles. Many units 
have very much lower output impedance. 

KR-18MC 

FEATURES: 

Fast Recovery Time, Suit 
able for Square Wave Pulsed 
Loading. 
Voltage Range continuously 
variable without Switching. 
Either Positive or Negative 
may be Grounded. 
Oil Filled Condensers. 

Wire Harness and Resistor 
Board Construction. 

Power Requirements 105- 

125 volts, 50-60 cycles. 

Terminations on rear of unit. 

Locking type voltage control 
AC, DC Switches, Fuses, and 
Pilot Lights. 

Color Grey Hammertone. 

Guarantee One Year. 

All models available for 400 cycle operation on special order. 

VOLTAGE REGULATED 

POWER SUPPLIES 

iit"' Muting delimit *Pitted 

1.5 Amp. KR SERIES 

Model Volts 6.3V AC 
Rack 

W 
Mount 

H D Price 

KR16 0.150 Each supply 
has two 

15 Amp. 

outputs 

19" 121/4" 17" $625 

KR17 100-200 19" 121/4" 17" $625 

KR18 195-325 19" 121/4" 17" $695 

KR19 295-450 19" 121/4" 17" $695 

600 ma. KR SERIES 

Model Volts 6.3V AC 
Rack 

W 
Mount 

H D Price 

KR 8 0-150 Each supply 
has two 

10 Amp. 

outputs 

19" 101/2" 13" $330 

KR 5 100-200 19" 101/2" 13" $240 

KR 6 195-325 19" 101/2" 13" $240 

KR 7 295.450 19" 101/2" 13" $250 

300 ma. KR SERIES 

Model Volts 6.3V AC 
Rack 

W 
Mount 

H D Price 

KR 12 0-150 Each supply 
has two 

5 Amp. 

outputs 

19" 7" 11" $270 

KR 3 100-200 19" 7" 11" $180 

KR 4 195-325 19" 7" 11" $180 

KR 10 295-450 19" 7" 11" $190 

125 ma. KR SERIES 

Model Volts 6.3V AC 
Rack 

W 
Mount 

H D Price 

KR 11 0-150 Each supply 
has one 

3 Amp. 

output 

19" 7" 11" 1180 

KR 1 100-200 19" 7" 71/2" $ 90 

KR 2 195-325 19" 7" 71/2" $ 90 

KR 9 295-450 19" 7" 71/2" $ 97 

To Include 3" Current and Voltage Meters, Add M to Model 

number (e.g. KR 16-M) and Add $30.00 to the Price. 

To include Dust Cover and Handles for Table Mounting, Add C to 
Model number (e.g. KR16-C) and Add $10.00 to the Price. 

To Include Meters, Dust Cover and Handles, Add MC to Model 

number (e.g. KR -16 MCI and Add $40.00 to the Price. 

PRICES F.O.B. Flushing. 

A LINE OF 50 MODELS 
Available from Stock - Catalog on Request 

KEPCO LABORATORIES 
131-38 SANFORD AVENUE FLUSHING 55, N.Y. INDEPENDENCE 1-1000 
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portant knowledge relating to the 
dynamics of the latter will be ob- 
tained. 

Accordingly, the present effort at 
Blue Hill is divided into various 
categories. A summer program, 
with the aid of cooperative ground 
observers, seeks to gain more in- 
formation on local storm charac- 
teristics with particular emphasis 
on the identification of severe 
storms. Observational and theoret- 
ical studies of winter type precipi- 
tation are also in progress and at- 
tempts are being made to relate 
quantitatively the radar presenta- 
tion given by the relatively small 
storm sectors seen in these cases 
with the larger systems. These 
studies appear to offer a way to the 
better understanding of all the fac- 
tors which influence and make 
weather. 

The most important item of radar 
equipment at the Observatory is the 
CPS -9 with characteristics espe- 
cially designed for meteorological 
studies. The CPS -9 characteristics 
are: wavelength, 3.2 cm; beam, 
conical, 1 deg between half -power 
points; pulse length, 0.5 or 5 micro- 
seconds; peak power, 125 to 250 
kw; pulse repetition frequency, 931 
or 186 sec -1. 

The equipment serves a dual 

FIG. 2-Photograph of ppi pattern shows 
thunderstorm echoes 

function in that information re- 
garding weather conditions is re- 
ported hourly to civil and military 
interests and research data in pho- 
tographic form are simultaneously 
collected, through use of automatic 
radar scope cameras. 

A second important item of 
equipment is the zenith -pointing 
radar, which gives a time -height 
record of heavy cloud and precipi- 
tation passing overhead. This radar 
operates on a wavelength of 1.25 

cm, with a peak power of 25 kw and 
transmits a conical beam deg be- 
tween half -power points. Used in 
conjunction with this system is an 
integrating cloud reflectivity con- 
tour mapper developed for the Air 
Force Cambridge Research Center 
by Polytechnic Research and Devel- 
opment Co. 

fl 

FIG. 3-Portion of time -altitude record of clouds and precipitation passing through the beam of a zenith -pointing 1.25 -cm radar. Hori- zontal lines equal 4,000 -foot intervals. Bright band typical of light rainfall shows just under 8,000 feet after 1450. This marks transition from rain to snow. Echoes above 8,000 feet result from ice crystals since water clouds above 10,000 feet cannot be detected 

This device automatically plots 
discrete contours of constant re- 
flectivity throughout a cloud as it 
passes overhead, thus presenting a 
map of the internal structure of the 
cloud on time -height coordinates. 
The system depends upon the stor- 
age of echoes from 50 consecutive 
sweeps and counting the number of 
times the echoes in each range in- 
crement exceed a preset threshold. 

If the count corresponds to one 
of four preset values, as determined 
by the probability distribution of 
echo amplitudes, a pulse is passed 
to the recorder. In this way, the 
reflectivity contours depend only 
upon the average echo intensity 
rather than the instantaneous value. 

Maximum utility of the radar 
data is realized when they are used 
in conjunction with other types of 
weather information. The location 
of Blue Hill Observatory in the 
midst of an elaborate network of 
weather stations and the regular 
observations taken at the Hill are 
very advantageous in providing ma- 
terial for necessary corollary work. 

The Blue Hill Observatory is di- 
rected by Charles F. Brooks. The 
weather radar unit is under the di- 
rection of David Atlas and the 
regular Air Force personnel are 
commanded by Lt. Herman Lintner. 

s 

Transistor Hearing Aid 
REDUCTION in the size and weight 
of hearing aids, but at reasonable 
cost, has led to development of a 
four -transistor device sold for $50 
and having a battery cost of 15¢ 

a month. 
In the engineering approach, 

consideration was first given to the 
relative cost of four transistors in 

a resistance -capacitance coupled 
circuit shown in the figure. This 
thinking permitted replacement of 
three transistors in a transformer 
coupled circuit, as used in earlier 
models. 

Capacitors in the extremely small 
sizes desirable for hearing -aid use 
have remained expensive. Further - 

43 

more, the cost of transistors and 
coupling circuit components has not 
been reduced sufficiently to effect 
a saving by eliminating transform- 
ers unless less expensive coupling 
capacitors can be utilized. 

This problem was solved by us- 
ing somewhat larger capacitors, 
which are available at a substan- 
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no ketchup needed 

eeem 

When a predestined steer meets a dedicated chef ... man, that's steak! 

If steer or chef is bad (and double trouble if both) ... ketchup can't help. 

Now comes the commercial. 

Take the best available materials (sifted by unrelenting research). 
Season with the same inventiveness used by Dr. A. O. Beckman to develop 

the precision potentiometer in 1940 (we've never switched brands). 
Add assembly -line economies without compromising quality. Test and 
retest in the industry's most complete lab. Inspect a dozen times 
(too many cooks can't spoil this broth). Pack well. Ship on schedule. 

Man, that's a HELIPOT precision potentiometer ... no ketchup needed! 

pot 

536 `REG. U.S. PAT. OFF. 

first in precision potentiometers 
Helipot Corporation / South Pasadena, California 
Engineering representatives in principal cities 
a division of BECKMAN INSTRUMENTS, INC. 

BECKMAN 

Helipot makes precision potentiometers... 
linear and non-linear ...in the widest choice 
of sizes, mounting styles and resistances. 
Many models are stocked for immediate 
shipment ...our engineers will gladly adapt 
standard models to your requirements... 
or design entirely new HELIPOT precision 
potentiometers for you. 

For information and specifications... 
write for data file col 
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tially lower price. After removing 
the transformers, a careful rear- 
rangement of parts to include the 
less costly capacitors made the 
transformerless circuit economical. 

Elimination of the two trans- 
formers also resulted in an 18i 
percent weight reduction in an in- 
strument scarcely larger than a 
conventional cigarette lighter. 

The case of the instrument was 
also considered as a possibility for 
saving. While it was required to 
have the durable, noise -free sur- 
face established for the Zenith line 
of hearing aids, the case must ef- 
fect a saving by being less costly 
to manufacture and by being less 
vulnerable to damage in subsequent 
assembly processes. The problem 
was solved by changing the cus- 
tomary golden finish to black. 

2 

CK784 CKT84 

10 

1,500 

1,000 

1,000 10 

nnK I CK785 10 CK185 
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1,000 

22K 
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1,000 IOK 
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YOWME 

CONTROL 

400-5RM 

OUTPUT 

Circuit diagram of the Zenith 50X4 transistor hearing aid 

Tone control switch and circuits 
were also removed from the instru- 
ment. Variations in tonal qualities 
are available to the consumer in the 
choice of earphone types and other 
devices such as the plastic inserts 

Israel Grain Elevator Control System 

for the earphone that are offered 
with the aid. Special microphones 
and power limiting cords are also 
available. 

Information was furnished by 
J. D. Johnson of Zenith Radio Corp. 

Haifa grain elevator is the first in Israel to be electronically controlled. The structure shown (left) is the tallest building in the country, reaching 180 feet in height. Pneumatic equipment (control room at right) for rapid discharge of grain ships has a capacity of 200 tons an hour. One shift engineer controls 44 distribution points. Equipment was designed by Maschinenfabrik Oerlikon in conjunction with Builder Bros. Co. of Switzerland. 

Tube Drives Transistor Output Stage 

BROADCAST receivers for use in 
pleasure automobiles are under- 
going design changes resulting 
from availability of new tech- 
niques. Standardization on 12 -volt 
battery supply instead of the pres- 
ent 6 -volt system provides a possi- 
bility for eliminating vibrator B 
supplies. 

Transistors, although technically 
feasible, are not yet inexpensive 
enough to free receiver circuitry of 
tubes. However, initial limited use 
will undoubtedly tend to grow. 

One car receiver makes interest- 
ing use of a transistor power am- 
plifier driven by a tube, as shown. 
The preceding tubes, including 

r -f amplifier (12AC6), converter 
(12AD6), i -f amplifier (12AC6) 
and detector-avc-audio (12F8) are 
likewise operated at a nominal 14 
volts. 

These tubes are essentially modi- 
fications of existing types that bear 
different numbers. The 12K5 is a 
new design. The tubes have been 
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A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS 

IANpA Rp DESIGNS 

PERMASEAL 
PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS 

For applications requiring accurate resist- 

ance values at 85C and 125C operating 

temperatures-in units of truly small phys- 

ical size-select the precise resistor you 

want from one of the 46 standard Perma- 
seal designs in tab or axial lead styles. 

Winding forms, resistance wire and em- 

bedding material are matched and inte- 

grated, resulting in long term stability at 

rated wattage over the operating tempera- 
ture range. The embedding material is a 

SPRAGUE 

special plastic that extends protection well 

beyond the severe humidity resistance 
specifications of MIL -R -93A and Pro- 
posed MIL -R-9444 (USAF) . 

These high -accuracy units are available 

in close resistance tolerances down to 
± 0.1% . They are carefully and properly 

aged by a special Sprague process so 

that they maintain their accuracy 
within the limits set by the most 

stringent military specifications. 

FOR COMPLETE DATA 
WRITE FOR COPY 

OF SPRAGUE 

ENGINEERING 
BULLETIN NO. 122A 

SPRAGUE ELECTRIC COMPANY 35 MARSHALL ST. NORTH ADAMS, MASS. 
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ELECTRONS AT WORK (continued) 

>led - 

The No. 10000 
WORM DRIVE UNIT 

One of our original Designed For Appli- 
cation products, tried and proven over 
the years. Rugged cast aluminum frame 
may be panel or base mounted. Spring 
loaded nickel plated cut brass gears work 
with polished stainless steel worm to pro- 
vide low back lash. (4" diameter stainless 
steel drive and driven shafts. Available in 
two ratios, 16:1 and 48:1. Specify ratio 
in ordering. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

2.2 
MEG 

IFAONNNi 
0.05 

AA 
F 

AMP 

12K5 

DRIVER 

0.001 

I 

56 

60!,1 J6 

2X176 

00 

0.8 

2 7 1.6 

500 

14 V 

0.23 

ADJUST FOR 

480 NA EMITTER 

Final audio stages of automatic -tuning auto radio. Power transistor is driven by space - 
charge grid tube with nominal 14 -volt plate potential 

developed for a hybrid receiver that 
eliminates the vibrator power sup- 
ply. Such use of tubes is not new. 
The literature in the 1920's and 
'30's has many references to low - 
voltage operation of tubes. 

Operation of the 12K5 is based 
upon the space -charge grid prin- 
ciple wherein the first or inner grid 
is connected directly to the positive 
plate supply. The second grid is 
then the control grid and the tube 
effectively operates as a triode. 

>Large Cathode - The combina- 
tion of cathode and first grid pro- 
vides an extensive virtual cathode 
necessary for high transconduct- 
ance, resulting in as much as 50 mw 
driver power for the transistor. 

While the basic theory of space - 
charge grid tubes is not new, it has 
recently been found entirely prac- 
tical to increase transconductance as 
high as 15,000 micromhos and ob- 
tain even greater power sensitivity. 

Typical operating conditions for 
the 12K5 tetrode as single -tube 
class A, amplifier with the grid 1 

and grid 2 potentials respectively 
12.6 and -2 volts show plate cur- 
rent to be 8 ma and space -charge 
grid current 85 ma. Plate resist- 
ance is 800 ohms, amplification fac- 
tor 5.6 and transconductance 7,000 
micromhos. 

Much of the information above 
has been furnished by Tung -Sol 
Electric, Inc., of Bloomfield, N. J. 

Automatic Transcontinental Teleprinter 

Private -wire system of E. F. Hutton brokerage firm uses 19,000 miles of Western Union 
circuits to link 21 West Coast, Arizona, New Mexico and West Texas offices with those 
in New York and Chicago. Electronic control panel at Los Angeles shows operating 
condition of coast -to -coast system at a glance. Routing and service codes sent with 
address automatically determine destinations 

(Continued on page 182) 
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"Bellow 
Action 

gives you 
100% 

printed 
circuit 
board 

contact 

99* 

SINGLE 

ACTUAL SIZE 

Actual photograph of single 
and dual "Bellows Contact.". I _...N.Z7111 

"Bellows Action Contact" cross-section shows 
printed circuit board inserted in contact. 

Gettinental Co,utectoL '`Bellows Action Contact"* 

"Bellows" spring action grip clasps board firmly over 100% 
of printed circuit contact area. Gold-plated phosphor bronze 
spring retains tension, adjusts to oversized or undersized 
board while maintaining low contact resistance-less than 20 

millivolts at 5 amps! On '/s" board, for example, "Bellows 
Action" Contact grips .115" board as well as .135" board. 

Patent Pending 

Printed Circuit connectors are available for '/s", %o" and Vic" 

boards ... various molding compounds ... 3 wiring styles 
. and fi to 28 contacts. 

Photo shows typical Continental Connector receptacles 
utilizing "Bellows Action Contacts." CONTACTS: 6, 10, 

15, 18, 22, 28 contacts in single or double rows. WIRING 
STYLES: eyelet lug for soldering, wire wrap lugs, or 90° 
angle dip soldering direct to board. MOLDINGS: Mineral - 
filled Melamine and Plaskon reinforced (glass) Alkyd 440A. 

Other molding compounds on request. 

Write for catalog to DeJUR-Amsco Corporation, 45-01 
Northern Boulevard, Long Island City 1, New York 

SPECIAL DESIGNS ... OUR SPECIALTY 

edil 
electronic 

sales 
division i 
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Moisture 
Resist ce 

65X RESISTORS 

Values up to... 
10,000,000 megohms 

Here is a line of compact, high 
value molded resistors designed to 
meet the demands of a wide range 
of commercial, industrial and sci- 
entific applications. 
Their excellent performance char- 
acteristics and wide range of values 
are ideally suited for atomic sur- 
vey meters, radio and television 
service, scientific measuring de- 
vices, as well as many precision 
instruments. 
They are subjected to an aging 
process in production to insure 
stability of resistance values in 
actual service. 

Get full information on S. S. White 
65X Resistors today. You will find 
they will meet and in many cases 
exceed the most stringent military 
requirements. 

BULLETIN 5409 %AGax 

has full details. Send for a ; 14141 
copy. Attention Dept. R. - ., 

S.S.WHITE INDUSTRIAL DIVISION 
10 EAST 40th STREET NEW YORK 16. N. Y. 

Western Office: 
1839 West Pico Blvd., Los Angeles 6, Calif. 

Want more information? Use post card on last page. 

ELECTRONS AT WORK (contirued) 

Nav Missile Launcher 

Shown in partially elevated positºen, Lais missile launcher is one of a type designed by 
W. L. Maxson Corp. for Navy's Bureau of Ordnance 

London's New Television Transmitter 

Superseding the famous Alexandra Palace tv tronsmitter that went into service 20 years 
ago, the new Crystal Palace station of the BBC was recently put on the air. One bay of 
transmitters is visible through the window of the control room. Marconi equipment installed 
includes two 15 -kw picture transmitters and two 4.5 -kw sound units 

Industrial X-ray Shows In Daylight 
PRESENTATION of x-ray images 10,- 
000 times brighter than fluoroscopic 
images is possible with GE's TVX 
system. The image can also be 
magnified in size many -fold, limited 
only by the size of the tv viewing 
tube, thus further enhancing in- 
spection for quality control. 

The x-ray beam passes through 
the object under examination and 
strikes a photoconductive layer of 

lead -oxide on the inside of a spe- 
cial tv pick-up tube. A 250 -volt 
electron beam reads the latent im- 
age on the lead -oxide layer by scan- 
ning it. The electronically ampli- 
fied image is presented on a kine- 
scope viewing tube. 

Because the image is intensified 
electrically, the original x-ray in- 
tensity and voltage required can be 
lowered, thus reducing the hazard 
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THE 
GIANT 
-X7C7- 13 Q 
SEES 
THROU"GI 
V TATER 

+.....- 
SONAR, the underwater counterpart of Radar, pros 

eyes and ears for our alert Navy. 
Bendix-Pacific has long specialized in the design and produc- 

tion of both of these important strategic and specialized types of 

electronic detection systems. 
If you have a problem in Radar or Sonar we will be gj '' 

assist you. A qualified applications engineer in either fie 
call on you at your convenience. 

PACIFIC DIVISION 
8endbe Aviation Corporation 

NORTH HOLLYWOOD. CALIF. 

EAST COAST OFFICE: 475 5th AVE., N.Y. 17 DAYTON, OH10-1207 AMERICAN BLDG., DAYTON 2, OHIO WASHINGTON, D..C.-SUITE B03, 1701 

CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42nd ST. 

www.americanradiohistory.com



IllaliOli 
advancement 
in instrument 

design 

readable 

wide range 

sensitivity 

Modern MEDALIST 
design provides far greater 
readability and modern 

styling in minimum space. 
Unique core and magnet struc- 
ture provides expanded sensitivity 
at null point and sharp attenuation 
of sensitivity as pointer departs 
from null point. Interchangeable with 
ASA/JAN 21/2" sizes. Standard and 
special colors. Engineering data 
on request. 

m ion 
MED,ulSTI meters 

new 
MEDALIST 
null 
indicator 

T.M. Reg. U.S. Pat. Off. 
U.S. & Foreign Patents 

morion electrical 
Instrument company 

GRENIER FIELD-Manchester, N. H., U.S.A. 
Ceen'9' Vir,p Meiion 

Earn Extra Income 

NNw I 
aera 

in MOBILE -RADIO 

MAINTENANCE! 

/ 
It's now a big business 
(650,000 installations) . 

fast-growing (70% increase 
just hast year) ... special. 
Ized - . and high-payingl_ 

Learn how to turn this opportun- 
ity into cash-write today for free 
booklet "HOW TO MAKE MONEY 

IN MOBILE -RADIO MAINTENANCE!" It's 
published as o service to radio engineers 
by Lompkin Laboratories, Inc., manufactur- 
ers of the well-known 105-B Micrometer 
Frequency Meter and 205-A FM Modula- 
tion Meter. 

LAMPKIN LABORATORIES, INC. 
Instruments Div., Bradenton, Fla. 

At no obligation to me please send "HOW 
TO MAKE MONEY IN MOBILE -RADIO MAIN- 
TENANCE." 

Name 

Address 

City State 
J 

ELECTRONS AT WORK (continued) 

Display like that of home television 
screen is used to give brighter picture 
and protect personnel in industrial x-ray 
inspection 

to inspecting personnel and requir- 
ing less protective shielding. 

The signal created by the scan- 
ning beam can be recorded on mag- 
netic tape and kept for a permanent 
record or the image may be photo- 
graphed from the viewing screen. 

Industrial use of the system has 
been tested for a year by a manu- 
facturer of household appliances, 
who uses it to discern whether the 

heating elements he employs con- 
tain the proper amount of a critical 
insulating element. In this applica- 
tion, the voltage required for this 
fluoroscopic job- has been cut from 
125,000 to 70,000 volts. 

Contrast sensitivity, which is a 
measure of the visibility of defects, 
of the new system is roughly com- 
parable with that of conventional 
fluoroscopy or around 6 to 8 per- 
cent. In addition, the contrast of 
the image can be varied electronic- 
ally to suit the requirements of the 
viewer. 

The system responds to x-rays 
generated at voltages as high as 
1,000,000 volts, making feasible re- 
mote visual inspection of dense 
products, such as those made of 
steel. This should prove useful to 
industries where speed of examina- 
tion and lower inspection costs are 
paramount, and it is not essential 
to make a permanent record on 
x-ray film. 

Mach Two Wind Control 

Control of models in the Southern California Cooperative Wind Tunnel at Pasadena is 
carried out in this room. At the potentiometer read-out cabinets (left rear) electrical 
impulses are converted into numbered figures. Data applicable to final design is 

obtained in a matter of seconds from the adjacent electronic computing center. The 

tunnel is operated by California Institute of Technology. 

Acoustic Time Regulator 
SLOWING DOWN or speeding up the 
transit of recorded magnetic tape 
through a reproducer would permit 
fitting a program exactly into a 

time interval. However, the re- 
sultant lowering or raising of the 
original audio frequencies would 

genes -ally make such a practice un- 
desirable. 

A method that permits up to 70 - 
percent time extension and lapsing 
as much as 150 percent of the re- 
cording time without change of 
the recorded scale has recently been 

Want more information? Use post card on last page. 
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MagHelics,Ic. mikes the 

pi -Florence -guaranteed 

tape wood are 

Core quality is no longer your worry-it's ours, for we guarantee performance 
of our tape wound and bobbin cores to mutually agreed upon specifications. 
What's more, you can specify a host of extra Magnetics, Inc. exclusive 
features. These include the Aluminum Core Box*, to withstand the rigors of 
temperatures to at least 450°F., vacuum impregnation, heavy winding stresses 
and vibration-and the color -coded bobbin core, for error -free handling in 
storage and assembly. 

Why not write today for your copy of Catalog TWC 100-A? And if you 
have an application problem, our sales engineers are ready to provide you 
with expert assistance. Magnetics, Inc., Dept. E-29, Butler, Pennsylvania. 
*Patent Pending 

MODEMS inc. 
CABLE: Magnetics 

Magnetics' bobbin cores, toe, 

are performance -guaranteed! 
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REVERE Pkwaeod 
TEFLON-INSULATED WIRE 

PERMACODE is a Teflon -insulated hook-up wire with striping that 
goes right down to the conductor ... with colors that won't rub off 

. that heat won't change ... that are good for the life of the 

wire. Coding is available in a wide variety of combinations of twin, 
triple or quadruple stripes selected from fifteen basic solid colors. 

Insulation quality unaffected by striping process. 

Revere PERMACODE - with tough extruded Teflon insulation - 
offers excellent abrasion resistance and high dielectric character- 
istics for continuous operation from -90°C to +210°C. Strips 

clean. Doesn't shrink when soldered. Isn't hurt by the slip of a hot 

soldering iron. 

PERMACODE hook-up wire is available with either solid or 
stranded silverplated copper conductors. Shielding and jacketing 
can be furnished. Sizes 28 to 16 gauge in 0.010" wall (600 volt) 
and 0.015" wall (1,000 volt) thicknesses. Conforms to MIL -W-16878, 
Types E and EE. ®Revere trade name E.I. du Pont trademark 

TYPICAL SPECIFICATIONS - 22 Gauge Permacode Wire 

Spark Test Voltage 3000 volts 
Insulation Resistance Greater than 104 megohm/1000 ft. 
Continuous Operating Range -90°C to +210°Ct 
Flammability Does not support combustion 
Operating Voltage 600 or 1000 volts 
Tensile Strength 2000-3000 PSI 

Shrinkage Less than lie" in 18" at 250°C 
Abrasion (Per MIL -T-5438) Passes 30" of 400 grit, aluminum 

oxide, 1/2 lb. weight 
Water Absorption 0 0% 

2 2 average 
Chemical and Solvent Resistance Excellent 
Specific Gravity 

tWire passes 96 hour, 250°C heat ageing test as required by MIL -W-16878. 

Write today for Engineering Bulletin No. 1901 

describing Revere PERMACODE wires. 

gel/2 CORPORATION OF AMERICA 17 

WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company 

ELECTRONS AT WORK (continued) 

reported by McGraw-Hill World 
News. The technique, which may 
be applied to tape dictating ma- 
chines, has been developed by A. M. 
Springer. 

Two fundamental rules have been 

I I I2 I 3I 4 15I6 I T IB I 
9I10,11,12,13,14,15I16 

IA) 

i I I2, 3I 4 I 5, 6 I 1,8I 9 I11.112,13114,15I16,11 
(8) 

LI I I 2 2 2 3 3 3 4 9 4 5 5 5 6 

(C) 

Pickup can be varied from normal inter- 
vals (A) or shortening by 10 percent (B) 
to lengthening by 200 percent (C) 

followed. Relative speed between 
either recording head or pickup 
head and the sound track must be 
maintained equal during recording 

Acoustic time regulator manufactured by 
Telefonbau and Normalzeit attached to 
magnetic tape recorder 

and reproduction. Reproduction 
must be continuous, without inter - 
spacing or overlapping. 

The device acomplishes its pur - 

'tie° fiheke itat:111?) 

TAPE 

`- FOUR -UNIT 
PICKUP 

ANCLE OF 

PICKUP 

- -PRESSURE ROLLER 

'IMPULSE MOTOR (ROTOR 

DRIVES TAPE AND STATOR 

DRIVES PICKUP HEADS) 

Simplified representation of means for 
keeping relative speed constant between 
pickup head and tape 

pose by using four pickup heads 
mounted on a rotating drum. As 
the tape is speeded or slowed rela- 
tive to its recording speed, the 
speed of the pickup heads is varied 
in such a way that relative speed 
of tape and heads is maintained 
constant. The mechanism, which 
depends upon a special impulse mo- 
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THE RAJ CHAMPION 

350 
nrc - 

Y-rr, 
CATH°DERAY. C6LILLLGRAPH 

° .,..., ..,;... .. 

CONDENSED SPECIFICATIONS: 
VERTICAL DEFLECTION: sinusoidal response, flat 
to d.c., down not more than 30% at 150 kc; deflec- 
tion factor, 20 p -p mv/inch. 
HORIZONTAL DEFLECTION: identical to vertical 
axis except deflection factor, 25 p -p mv/inch (due 
to higher deflection factor of horizontal deflection 
plates) 
SWEEPS: mode, driven or recurrent; frequency, 2 cps 
to 30 kc; beam gate, automatic during forward sweep. 
AMPLITUDE MEASUREMENT: (both X and Y axes) 
range, 0.1, 1, 10 and 100 volts full scale; accuracy, 
±5%. 
PHASE SHIFT: amplitude controls at max., less than 
1° below 150 kc. 

Not just another low -frequency 
cathode-ray oscillograph but a de- 
cidedly grown up instrument com- 
bining the best features of the 
laboratory standards by Du Mont 
which have gone before it. All these 
features and more: 

Exceptional stability-all voltages 
regulated 

No drift-less than 10 my in 8 hrs. 
including 10% line voltage changes 

Identical X- and Y -amplifiers 

Amplitude calibration on both axes 

Accurate X -Y plotting at frequencies 
from d.c. to 150 kc. 

Ideal for precise phase shift 
measurements-less than 1' relative 
phase shift below 150 kc. 

Superior sweep linearity with 
hard -tube circuit 

Automatic beam brightening 
on sweeps 

Automatic beam brightening 
for transient plots 

High brightness-3KV acceleration 

Provision for very slow sweep rates 

PRICE $395 ONLY 

IMMEDIATE DELIVERY! 

U 
Write for complete specifications 

ALLEN B. DU MONT LABORATORIES, INC., 760 Bloomfield Ave., Clifton, N. J. 
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ELECTRONS AT WORK (continued) 

ACEPOT* 

ACETRIM* Sub -Miniature 
Potentiometers 

and 

Trimmers 
1/2 size, precision wire -wound, 

up to 250K, ±.30/0 linearity 

setting new standards 
for dependability 

in sub -miniaturization 
Let the facts speak for themselves! ACE Sub -Miniature Precision Wire - 

Wound Potentiometers and Potentiometer Trimmers are the result of 4 years 
development and over a year of successful use by leading electronic equipment 
manufacturers. Users have conclusively proved that ACEPOTS and ACE - 
TRIMS meet requirements for space and weight saving compactness, while at 
the same time. meeting MIL specs' most stringent qualifications for perform- 
ance and dependability. Why invite trouble with untested components when 
you can protect your reputation with ACEPOT and ACETRIM . . . the 
subminiature potentiometers and trimmers proved in actual use. 

Condensed Engineering Data 
ACEPOT 

(potentiometer) 

Resistance Range 200 - - to 250K -±- 2% 
Linearity ±,3% 
Resolution extremely high 
Ambient Temperature - 55° C to 125° C" 
Torque low or high 

ACETRIM 
(trimmer) 

10 to150K±3% 
±3% 

excellent 
-55° C to 125° C 
low or high 

The above specifications are standard - other values on special order. 
Available in threaded bushing, servo, flush tapped hole or flange mounting, and 
ganged units. All units sealed, moistureproofed, and anti -fungus treated. Meet 
applicable portions of JAN specs and MIL -E -5272A standards. 

*New X-500 ACEPOT operates to a new high of 150° C. 

Expedited delivery on prototypes; prompt servicing of production orders. 
Send for Fact File and application data sheets. 

ACEPOT* 
ACETRIM* 

*trademarks applied for 

ACE ELECTRONICS ASSOCIATES 

Dept E, 101 Dover St. Somerville 44, Massachusetts 

tor with moving rotor and stator, 
is shown in the drawing. 

Compensation - Time extension 
is obtained by repeated scanning of 
certain lengths of the sound track 
during reproduction. Time lapsing 
is obtained by omitting certain 
sound -track lengths and by joining 
the rest as shown in the illustra- 
tion. 

Low -Cost Amplifier for 
Analog Computers 

By WILLIAM E. WATERS, JR. 

Project Engineer 
Tube Research Section 

Diamond Ordnance Fuze Laboratories 
Washington, D. C. 

Three -unit summing amplifier chassis suit- 
able for solving three simultaneous linear 
differential equations of second or third 
order. Underchassis view shows simple 
construction of the amplifier 

ANALOG COMPUTER function ampli- 
fiers currently available, though 
capable of accuracies between 0.1 
and 0.01 percent, are elaborate, ex- 
pensive and require considerable 
power -supply equipment. 

There are many research applica- 
tions for which simpler and less 
expensive amplifiers of 2 to 5 per- 
cent accuracy are satisfactory. Also, 
in educational programs, where the 
principle of operation of analog 
computers is to be demonstrated, 
high accuracy is not needed. 

The circuit of such an amplifier 
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AlSiMag Alumina ceramics as thin as .009" have 
demonstrated outstanding advantages as elec- 

tron tube components. Their success in this de- 
manding application opens up new fields of 
design opportunity for these versatile materials. 

Why not investigate the possibilities of 

AlSiMag Alumina ceramics for your ap- 
plications? Send blueprint or sketch with 
details of operation for complete infor- 
mation. Special Alumina Bulletin No. 

562 will be sent on request. 

A Subsidiary of 
Minnesota Mining and 

Manufacturing Company 

. 

Thin, Accurate 

üA 
ALU M1 

111 CERAM 
1 

Do you need a material 

with superior electrical 

characteristics at high temperatures 

and frequencies ... strong, high com- 

pressive, flexural and tensile strengths .. . 

hard, 9 on Mohs' scale, resists wear and abra- 

sion of most known materials ... rugged, resists 

mechanical shock, vibration, high operating tem- 

peratures . . . chemically inert . . . resists re- 

peated hot -cold shock ... thermally conductive, 

dissipates heat by rapid thermal conduction? All 

are possible in the many AlSiMag Aluminas. 

Precision tolerances can be maintained. Surfaces 

may be ground or polished to 10 micro inches. 

Shipped in any desired quantity-within your 

tolerance spread and promised delivery cycle. 

CORPORATION 
CHATTANOOGA 5, TENN. / 
SSTH YEAR OF CERAMIC LEADERSHIP \ 

Branch offices in these cities (see your local telephone directory): Cambridge, Mass. Chicago, III. Cleveland, Ohio Dallas -Houston, Texas 

Indianapolis, Ind. Los Angeles, Calif. Newark, N. J. Philadelphia, Pa. St. Louis, Mo. South San Francisco, Calif. Syracuse, N. Y. Tulsa, 

Okla. Canada: Irvington Varnish & Insulator Div., Minnesota Mining & Mfg. of Canada, Ltd., P. O. Box 757, London, Ontario. All other export: 

Minnesota Mining & Mfg. Co., International Division, 99 Park Ave., New York, N. Y. 
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by 

FOR AUTOMATIC 

PORTRAYAL 

SIZE: 

5-1; 4" x 5-3/ 16" x 10" 
5 Pounds 

ANOTHER EXAMPLE OF Lir1iZ PIONEERING ... 
The Waterman PANELSCOPE is a custom-built cathode ray tube oscilloscope, with simplified operation, and yet available at a low price. The PANELSCOPE concept provides for the following: 

MINIATURIZATION - Panel space required is only 51/4" x 5-3/16" - depth is 10" and the weight is less than 5 lbs. The PANELSCOPE can be installed in practically any equipment - mobile or stationary air, sea, or land - military or commercial. 
SIMPLICITY OF OPERATION - Twist of a single rotary switch provides a synchronized pattern of desired incoming signal (up to 11 circuits) against proper linear time base. This is ideal for monitoring and trouble shooting, as it removes the need of fiddling with knobs as it is done now on general purpose oscilloscopes. The static controls, such as beam, focus, positioning, and graticule brightness are located in tube escutcheon. 
CUSTOM DESIGN -A wide variety of - signal amplifiers with response from do to megacycles and sensitivities from 5 millivolts - synchronized or triggered linear time base generators from 1/2 -cycle (and lower if need be) to 2 microseconds - can be specified by you to fit your needs for particular equipment. 
PARTIAL KIT FORM - The PANELSCOPE comes fully wired and tested with chosen signal amplifier, linear time base generator and attendant sync. amplifier. The desired signal attenuators, frequency and amplitude determining components, and method of synchroniza- tion can be installed either by us or by you. 
POWER REQUIREMENT - Less than 10 watts of line power for built-in high voltage supply - The required B+ and heater current as selected by your requirements. For those cases where B+ and heater power is not available, auxiliary power pack can be supplied. 

There is a place in your equipment for Waterman PANELSCOPE, a cus- tom built oscilloscope at production prices, although your needs may be but one or two. May we have your requirements? 

WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 

WATERMAN PRODUCTS 

MANUFACTURERS OF 
PANELSCOPE' 

S -4-C SAR ULSESCOPE' 
SS-C LAB ULSESCOPE' 
SI1-A INDUSTRIAL OCKETSCOPE' 

S -12-B JANi:.d RAKSCOPE' 
S -12-C SYSTEMS RAKSCOE' 
S -14-A HIGH GAIN POCKETSCOPE' 
S -14-B WIDE BAND OCKETSCOPE' 
S -14-C COMPUTER OCKETSCO/E 
S -IS -A TWIN TUBE POCKETSCOE 
RAYONIC' Celhod. Ray Tubas 
and O1her Ass.,iot.d Equim.n1 

eT. .w. NE* 

ELECTRONS AT WORK (continued) 

is shown in Fig. 1A. This unit re- 
quires only two regulated d -c 
supply voltages, all resistors are 
10 -percent tolerance, carbon com- 
position and only one composition 
potentiometer is used for d -c 
balance. The photograph shows the 
construction of a three -unit chassis, 
a sufficient number to generate 
solutions of certain linear differ- 
ential equations of the first or 
second degree. 

The basic summing amplifier 
circuit is shown in Fig. 1B. The 
operational equation is 

Eo= -AR' " (1) 

(1-.1)-Rf E 1- n-1 R. 
n=1 Rn 

If A is very large and negative, 
Eq. 1 may be approximated by 

N 
Eo = - E En Rf/Ra 

n 

_ - -R, 
E1 - R2 E2 

+ ... - 
RN 

EN (2) 

Thus Eo is the instantaneous sum 
of the various input voltages, each 
multiplied by the negative real 
coefficient - RL The approximate 

Rn 
relation becomes more accurate as 
the gain is increased. For this 
reason it is desirable to make the 
gain as large as practical. 

Large gain will also ensure very 
small interaction among the various 
input voltages, as well as good ac- 
curacy of waveform when using 
the amplifier in an integrator 
circuit. The unit shown in Fig. lA 
has a gain of approximately 2,000. 

The important features of the 

Table I-Characteristics of 
Analog Computer Amplifier 

Overall gain 

Useful output 

Input grid current 
Number of tubes 
Error when used as 

unity -gain adder 
Ability to hold 

when used as 
integrator with 
time constant of 
one second 

Frequency 
response 

About 2,000 

±50 y into load of 
20,000 ohms 

Less than 0.02 µa 
Two twin triodes 
About 1/2% 

Drifts less than 
0.01%/second 

Essentially flat to 
200 cps 
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dew 

Ship fast 
UNITED offers 300 -mph DC -6A Cargoliner service coast to coast! 

UNITED DC-6As offer the cargo protection and dependability 
of the only radar -equipped cargo flights! 

UNITED'S Motorized Tug Bar speeds the loading of heavy parts, machinery! 

Ship sure 
UNITED DC-6As have greater tie -down strength 

than any other cargo plane! 

UNITED DC-6As can accommodate tools, parts, 
engines up to 8000 lbs. each! 

UNITED'S pre -loaded pallets protect delicate shipments 
from extra handling! 

Ship United 
UNITED'S Telemeter Airbill means faster 

pick-up at terminal points! 

UNITED offers reserved Air 
Freight space on all 
equipment! 

UNITED'S centralized payload 
control guarantees 
space dependability ! 

Examples of United's Low Air Freight rates- 
per 100 lbs.'` 

CHICAGO to CLEVELAND . . . . . . . . $4.78 

NEW YORK to DETROIT $5 90 

DENVER to OMAHA $6 42 

SEATTLE to LOS ANGELES $9 80 

PHILADELPHIA to PORTLAND $24 15 

SAN FRANCISCO to BOSTON . $20.20 

These are the rates for most commodities. They are often 
lower for larger shipments. Rates shown are for :Information 
only, are subject to change, and do not include the 3% 
federal tax on domestic shipments. 

For service or information, call the nearest United Air Lines Representative. Write for free Air 

Freight booklet, Cargo Sales Division, Dept. V-6, United Air Lines, 5959 S. Cicero Ave., Chicago 38. 

ingheld Boston 
,o or e 

ew York -Newark 
Philadelphia 

rg 

II more 
ashmgton. p. c 
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ELECTRONS AT WORK (continued) 

BALLANTINE Model 300 

STILI. THE FINEST IN 

®NIA VOLTMETERS ELECTRONIC 

DKIBn1 

featuring a Logarithmic 

Voltage Scale and 

Uniform Decibel Scale 

PRICE $210. 

VOLTAGE RANGE 001v to 100v 
FREQUENCY RANGE 10 cps to 150 kc 
ACCURACY 2% ENTIRE RANGE 
INPUT IMPEDANCE . . . ,. . . h/2 meg shunted by 30 uuf 

Stability insured by the exclusive use of wire -wound resistors in the attenuator and feedback network. 
Same accuracy of reading at ALL points on the logarithmic voltage scale and linear decibel scale. 
Only ONE voltage scale to read with decade range switching. 
No "turn -over" discrepancy on unsymmetrical waves. 
Accessories available to extend the range to 20 Jay and to 42,500 volts. 
Available Precision Shunt Resistors convert voltmeter to microammeter covering range from 1 microampere to 10 amperes. 
Provides 70 DB amplifier flat within 1 DB from 10 cps to 150 kc. 

For further information on this and other Ballantine instruments 
write for our new catalog. 

BLLA1TIE LABO1liTOItIES, INC. 
100 FANNY ROAD, BOONTON, NEW _ERSEY 

individual amplifiers are listed in 
Table I. 

The filament voltage should be 
regulated by the use of a constant - 
voltage transformer. When using 
the amplifier as a summing ampli- 
fier the gain should be limited to 
20, and the maximum resistance 
connected in series with the input 
grid should be limited to 1 megohm. 
It was not found necessary to 
select either tubes or resistors; 
improved performance might be 
obtained, however, if the com- 
ponents are selected. The d -c supply 
voltages should be adjustable over 
a range of about ±5 percent. 

Provision should be made for 
rebalancing every half-hour or so 
and two hours at a reasonably 
constant ambient temperature 
should be allowed for warm up. 

The three amplifiers illustrated 
contain about $25 worth of parts. 
A computer consisting of ten such 

FIG. 1-Computer amplifier (A) gives 2 
to 5 -percent accuracy using 10 -percent 
tolerance carbon resistors. Basic summing 
amplifier circuit is shown at (B) 

amplifiers, together with control 
circuits and power supplies, could 
be built for less than $250. 

Such a computer would permit 
the solution of many important 
linear differential equations, with 
constant or variable coefficients, 
two simultaneous linear differential 
equations up to the fifth order, 
three simultaneous linear equations 
of the second or third order, certain 
nonlinear equations (if the non - 
linearity can be simulated) and the 
evaluation of many integrals and 
involved functions. 

The absolute accuracy should be 
about 2 to 5 percent, depending on 
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Manufactured under strict quality controls 
and checked by trained technicians, RMC 
DISCAPS provide the utmost in ceramic capacitor 
performance. Every DISCAP must meet the 
highest standards for power factor, car acity, 
leakage resistance, and breakdown t3 
assure long service under all 
conditions of operation. 

"HEAVY DUTY" BV-PASS DISCAPS 

RMC Type B DISCAPS are Iesigned for by-pass or filtering 
applications. They meet or exceed the proposed RETMA 
REC-107-A specifications for type Z5U ceramic capacitors. 

Rated at 1000 V.D.C.W., in opacities between .00047 MFD 
and .02 MFD., you will benefit by specifying RMC Type B 
DISCAPS throughout the entire chassis as they cost no 
more than ordinary units. 

Write today on your company letterhead for complete 
information on the design and use of RMC's 
complete line of DISCAPS. 

D ISCAP 
CERAMIC 

CAPACITORS 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18,111. 

Two RMC Plants Devoted Exclusively to Ceramic Capacitors 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
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STANDARD- CIRCUIT 

MODULE KIT 
For the FIRST TIME, ANYWHERE and for a LIMITED TIME ONLY 

Aerovox makes available through its nation-wide distribu- 
tors, a complete Standard -Circuit Module Kit at an attractive 
introductory price. You can save almost 25%. Note the con- 
tents itemized. 

Aerovox Standard -Circuit Modules enable busy design engi- 
neers, prototype technicians, experimenters and special - 
equipment builders to work up breadboard layouts without 
need of designing, collecting, wiring and testing various com- 
ponents. Just plug in the Modules. Individual Modules or com- 
plete Kits are available ONLY through Aerovox distributors.. 

KIT 
Seven 
Standard -Circuit Modules: 
i DC Regulator, 1 Video Lim- 
iter, 1 Low Level Cathode Fol- 
lower, i Dual Cathode Follower 
or Video Mixer, 1 Intermediate 
Video Amplifier, 1 Video Driver 
Amplifier, i Multi -Vibrator. 

CONTENTS 

Printed -Wiring Module Breadboard: 
12 -position. XXXP phenolic. Etched copper 
conductors from each riser position, and 
with etched copper printed buses around 
outside perimeter for filament, ground and 
B plus. Special eyelets at each riser posi- 
tion take banana plugs for jiffy connections. 

Banana Plugs: 50, to accommodate jumper -cord connec- 
tions. Module Catalog, Instruction Manual, Plastic Case. 

,'lce 7ade 
Take advantage of the introductory price. Order from your 

local Aerovox distributor. If you wish, we shall send the name and address. 

AEROVOX CORPORATION 
DISTRIBUTOR SALES DIVISION, 

NEW BEDFORD, MASS. 

In Canada: AEROVOX CANADA LTD., Hamilton, Ont. 
Export: Ad Auriemo, 89 Brood St., New York, N. Y., Cable: Auriemo, NÌ Y. 

ELECTRONS AT WORK (continued) 

the particular problem, but the 
repeatability will be much better. 
Excellent results were obtained 
using three of the amplifiers to 
generate sinusoidal, exponential 
and hyperbolic functions. 

Electronic Shutter 
Closes Rapidly 

LEAD VAPOR acts as a shutter to pre- 
vent multiple exposure when using 
some rotating -film or mirror -type 
cameras. Capable of closing in a 
few microseconds, the shutter is 
mounted in front of the lens. 

The shutter unit comprises 20 
turns of 0.005 -in. diameter lead 
wire wrapped around a 2 -in. glass 
slide with copper electrodes at- 
tached at each end. Spacers of 
0.05 -in. Bakelite with 1 -in. diam- 
eter holes in their centers are set 
on each side of the slide. Placing 
i -in. thick 2 -in. square slides on the 
outside and binding with Scotch 
tape completes the unit. 

Circuit - The 45-1.cf capacitor 
shown in the diagram is charged 
to 2,750 v. The shutter is operated 
by triggering the 4C35 thyratron, 
which discharges the capacitor 
through the lead wires. The lead 
evaporates and the vapor condenses 
on the glass, effectively obscuring 
the light. 

The charging voltage is critical. 
If it is too low, the wires will only 
melt. If it is too high, vapor pres- 
sure and arcing may shatter the 
glass. The correct voltage is found 

Circuit of the fuse -wire capping shutter 

by trial and error for each batch of 
lead wire. Satisfactory operation is 
indicated when the wires glow a 
dim red in the dark. 

Blue flashes may occur at the 
shutter edges, but their intensity 
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DEFINITELY DEPENDABLE! 

Aerocom's Dual Automatic Radio Beacon 
Reliability is built into every part of this 
dual 1000 -watt aerophare unit. Ruggedly 
constructed and conservatively rated, it 
provides trouble -free unattended service, 
and at truly low operating and mainte- 
nance cost. It operates in the frequency 
range 200-415 kcs, using plug-in crystal 
for desired frequency. 

Uses single phase power supply, nomi- 
nal 220 volts, 50 or 60 cycles. Consists of 
two 1 kw transmitters with keyer (2 
keyers if desired), automatic transfer unit 
and weatherproof antenna tuner. Each 
transmitter housed in separate standard 
rack cabine-, with controls in rack cabinet 
between the transmitters. 

A-101 

Nominal carrier power is 1000 watts. 
High level plate modulation of final 
amplifier is used, giving 30 ó-35a% tone 
modulation. P -T switch interrupts tone, 
permitting voice operation. Operates in 
ambient temperatures from -35°C to 50°C, 
humidity up to 95%. 

Standby transmitter is placed in opera- 
tion when main transmitter suffers loss 
(or low level) of carrier power or modula- 
tion, or continuous (30 sec.) tone. Audible 
indication in monitoring receiver tells 
when standby transmitter is in operation. 

Antenna may be either vertical tower 
or symmetrical T type. 

Now! Complete -package, 
lightweight airborne com- 

munications equipment by 

Aer-O-Com! Write us today 

for details! 

3090 S.W. 37th AVENUE MIAMI, FLORIDA 

11 
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ELECTRONS AT WORK (continued) 

McCoy AT cut crys-als, in the 

vital 500 KC to 2000 KC range, 

are ideal for any stationary, 
mobile or airborn? applica- 
tions because of their excep- 
tional ruggedness. stability, 
accuracy and adaptability un- 
der extremely unfavorable op- 
erating conditions. Check 
their qualities against your 

crystal requirement. 

Our free catalog shows the com- 
plete McCoy line rf high quality, 
dependable crystals.. Write for your 
copy today. 

MC Coq 
TYPE M-1 

CRYSTAL UNITS 
Also available up to 125 nc. 

If wire leads required, 

specify Type M-4. 

1. Supported at four points for max- 
imum shock resistance. With- 
stands vibrations of IC -o 500 
CPS and 100 G. 

2. Stable at high drive levels and 
has a frequency accura:v of ± 
.005 from -55° C to -- 90° C. 

3. Meets MIL -C -3098B saecifica- 
tions for crystals in this frequency 
range. 

4. Suitable for use in ovens operat- 
ing at 65° C, 75° C or 85' C. 

5. Precisely contoured to have max- 
imum performance. 

mCCog ELECTRONICS CO. 
MT. HOLLY SPRNGS, PENNA. 

Phone 375 and 377 

will not adversely affect the film. 
About 30 microseconds after trig- 
gering, a density of 3 is reached, 
which corresponds to a light reduc- 
tion of 1,000 times. 

This information has been ab- 
stracted from an article by Edger- 
ton and Strabala that appeared in 
the March 1956 issue of Review of 
Scientific Instruments. 

Binary Adder Uses 
Gas -Discharge Triode 

By FREDERICK B. MAYNARD 

Research Division 
National Union Electric Corp. 

Orange, New Jersey 

OF CONSTANT interest as a logic or 
storage element in computer appli- 
cations is the neon diode, mainly 
because of the low power require- 
ments, the natural binary character 
and storage function inherent in 
the characteristic. 

One of the disadvantages is the 
difficulty of extracting output sig- 
nals completely divorced from the 
effects of input signals. This diffi- 
culty is inherent in any two -ter- 
minal device. 

A gas triode now under develop- 
ment provides an independent elec- 
trical output element, and is suit- 
able for compounding in a single 
matrix designed to do specific arith- 
metical or logical functions. 

The elementary triode cell, shown 
in Fig. 1, consists of a cathode ele- 
ment of relatively large area, a 
closely overlaid anode element of 
fine wire and a probe element lying 
about half way between the two. 
In the presence of a sufficiently 
large voltage difference between the 
cathode and anode, a discharge 
takes place, which is limited essen- 
tially to a cathode glow. 

The probe element is immersed 
in the top part of this glow and 
has the property of selectively col- 
lecting slower moving positive ions 
from the discharge and hence tends 
to charge strongly positive. 

Experimental studies have shown 
that 10 to 20 percent of the current 
in the main discharge can be ex- 
tracted from this probe. With a 
biased load resistor, the voltage 
excursion of the probe can be as 
high as thirty volts positive, with - 
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TRU-OHM POWER RHEOSTATS 
are more and more in demand and 

there are many reasons. These 
include finest quality, better service, 

and delivery; UL approval; variety from 
25 watts up; fairest prices; AND TRU-OHM 

expedites for YOU ... TRU-OHM ships on lime. 

Gene 

We inv to your inquiry. 
Have you received our latest catalog? WRITE TODAY! 

R U'O H M PRODUCTS 
del Engineering 

Mfg., Inc, 

hi:ogo 18, III. 
iorlory HunHngton, Indiana 

"Largest producers of wire -wound resistors in tie U.S.A." 

iimaidigifingimiPo..erRheostats, Fir agfil4110,",,,_,;Eco "oh ne"Res srors, "Tro-rió"Resssi 
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Signal to Noise 
Ratio 500 KC Passband. S/N ratio is 40 db for 2 uv of 

input carrier when carrier is modulated ± 100 KC at a 

ne. 

Type 1400 

RECEIVER 

The Type 1400 is the first receiver designed specifically for telemetry 
applications to employ crystal control, extremely high adjacent - 
channel attenuation, and two separate IF channels. One channel 
is specifically designed for FM/FM telemetry, the other for PWM/FM 
systems. From the standpoint of selectivity, noise figure, distortion 
and stability it represents an outstanding advance. The specifica- 
tions were written with the cooperation of the engineering staffs of 
the important missile test facilities of all the military services. 

SPECIFICATIONS 
Frequency Range __. 216.245 Megacycles determined by plug in crystals. 
Input Impedance 50 ohms nominal. 
Noise Figure ..;:...._.._.Less than 7 db. 
Tuning Tunable over a frequency range ± 150 KC's. 
IF Bandwidth Wide band -500 KC bandwidth at 3 db points. Atten- 

uation +500 KC from center frequency greater than 
60 db. 
Narrow band -100 KC bandwidth at 3 db points. At- 
tenuation ± 250 KC from center frequency greater than 
60 db. 

External Field 
Strength Meter Output 10 milliamperes into 500 ohm load. 
Size 83/4" x 19" x 153/4". 
Weight Approximately 40 lbs. 
Power Input 117v AC, 60 Cycles, Approximately 150 Watts. 

1000 CPS rate. 
100 KC Passband. S/N ratio is 40 db for 1.5 uy of 
input carrier when carrier is modulated ± 50 KC at a 
1000 CPS rate. 
The above S/N ratios are measured with a 2500 CPS 
RC lowpass filter at the receiving video output. 

Ponadaptor Output Provision for connecting into a 30 MC panadaptor. 
Frequency 
Deviation Meter Peak reading over frequency range from 400 to 

80,000 CPS. Three scales 25, 75 and 150 KC. 

NEMS-CLARKE 
INCORPORATED 

9 1 9 JESUP BLAIR DRIVE 
SILVER SPRING, MARYLAND 

For further information write Dept. No. N-1 

ELECTRONS AT WORK (continued) 

out any tendency of the probe ele- 
ment either to become an active 
cathode or anode in the discharge 
itself, nor to cause the initiation of 
any discharges in other matrix cells 
sharing the same probe. 

This makes possible the develop- 
ment of matrices with output ele- 
ments arranged in almost any 
manner with respect to input com- 
binations and opens the way for the 
development of complex switching 
structures providing a variety of 
specific switching functions. 

An example of one of the simpler 
matrix structures is the binary 
adder shown in Fig. 2. The tube 
contains a four -cell matrix, with a 
common probe through two diag- 
onal cells, and a second probe in 
one corner cell. The fourth cell has 
no probe since no ouput from this 
position is required in the binary 
addition logic. 

FIG. 1-Binary half -adder uses four gas - 
discharge cells in one envelope 

The addend and augend inputs, 
can be any kind of element, as a 
flip-flop or relay, which has the 
characteristics of a spdt switch. 
However, since switch A operates 
between anodes and B between cath- 
odes, the two switch center ter- 
minals must be at opposite polari- 
ties of a voltage supply. 

At all times, with the exception 
of the short switching intervals, 
there is a discharge in one or an- 
other of the cells and its position 
depends uniquely on the precise 
switch position at that instant. 
When no signals are applied, the 
discharge is in the lower right hand 
corner and no output is obtained. 

A signal on A transfers the glow 
to the upper right, and one on B 
to the lower left cell. The signal 
on the diagonal probe developed in 
either case represents a sum output 
as it should according to the binary 
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ask about CeifeAmmon 
TO BETTER WIRING 

More 

Confidence... 

Less 

Expense 

with 

Taper Technique 

A -MP Taper Pins, Taper Bloks, Taper Tips, 

Taper Tabs and Taper Tab Receptacles 

offer great freedom of circuit design and 

insure maximum electrical stability. 

They cut material cost ... cut labor cost 

... and reduce assembly time. Taper Tech- 

nique is benefiting manufacturers of business 

machines, aircraft, guided missiles and 

electronic equipment. 

You, too, can benefit by the A -MP Taper 

Technique. Consult your local A -MP sales- 

man or write to Harrisburg. 

(,AMP 1956 

Aircraft -Marine Products, Inc. 
General Office: Harrisburg, Pa. 

'A -MP of Canada, Ltd., Toronto, Canada A-MP-Holland N.V., 's -Hertogenbosch, Holland 
Aircraft -Marine Products (G.B.) Ltd., London, England Societe A -MP de France, Courbevoie, Seine, France, 
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invitation to Vibration 

V 
...the Calidyne way 

The harmful, often destructive effects of vibration 
are familiar to all. They spoil product appearance, affect 
performance, impair structure and frequently cause com- 
plete collapse. The basic idea behind Calidyne is to har- 
ness this destructive force by constructing equipment 
that accurately produces, measures and controls vibration. 

In eight years, the successful growth of this com- 
pany and the acceptance of its electrodynamic shaker 
systems has been almost phenomenal. An original staff 
of three has grown into a group of more than 150 highly 
skilled, creative people. Operations once carried out in an 
old garage are now contained in a new and modern plant, 
built expressly for Calidyne. Custom-built Calidyne 
Shakers, ranging in force output from 25 to 15,000 pounds; 
rotary and electronic power supplies; equipment for 
monitoring, measuring and cycling tests - now serve in 
laboratories . . . on production lines . . . at proving 
grounds. Through "brute force" shaking, structural re- 
sponse determination and fatigue testing, Calidyne sys- 
tems have helped turn vibration from a destructive force 
into a constructive one. More reliable components and 
instrùments for aircraft, missiles and mobile equipment 
have been primary benefits. Valuable data in complex 
mechanical structure design ... damping measurements, 
and mechanical noise reduction, are others. 

Today, Calidyne looks forward to new and even 
wider applications for its products. Calidyne is growing 
more and more. You are invited to grow with us. Op- 
portunities now exist at Calidyne for capable, congenial 
engineers in electronics, mechanical design and sales. 
Technicians and production people are also wanted. If 
you are interested in this specialized, creatively challeng- 
ing work, along with the social, civic and educational 
benefits of good suburban living in Winchester, get in 
touch with us. Address D. R. Simonds, The Calidyne 
Company, 120 Cross Street, Winchester, Mass. 

Hr 

CALI Dy!, 
coMvnNr 

120 CROSS STREET, WINCHESTER, MASSACHUSETTS 

i1. 4iNv 
- ^- . ._ .. ¡w., 

:.4 e. 
r 

_ 

AP 

4ü'v . 
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ELECTRONS AT WORK (continued) 

logic. Signals on both A and B 
transfer the discharge to upper left, 
which has the probe representing 
a carry out. 

Meanwhile, the diagonal probe 
representing the sum may make a 
slight excursion of 1 to 2 volts re- 
sulting from a few stray ions but 
this small signal is easily elimi- 
nated and causes no spurious out- 
puts. 

The sum and carry outputs can- 
not be used directly to drive similar 
tubes. However, this signal is an 
ideal drive for a vacuum -tube grid 
and may be used as such in the man- 
ner shown in Fig. 2. Here the load 
resistor for the probe is also the 
input grid resistor and the probe 
and tube grid are both held at the 
correct bias potentials by the ar- 
rangement shown. 

RAI 

BINARY 

HALF -ADDER 

Ab30K 
+25174>-'11re. 

380K 

Bo 

+250V 

100K 

V SUN OUT 

if 
CARRY 

250V OUT 

100K 618 

+T0V +80V 

100K 

+70V 

FIG. 2-Probes in gas -tube cathode glow 
pick up signal to drive output tube 

The value of this resistor is 100,- 
000 ohms, which yields a positive - 
going excursion of about 10 volts. 
With larger resistors this signal 
can be made as large as 35 or 40 
volts. The current in the main dis- 
charge in each cell is approximately 
400 microamperes in the experi- 
mental tubes so far built. This 
could easily be increased by several 
fold if there were any advantage to 
be gained. The normal probe cur- 
rent is about 50 microamperes. 

Measurements of the probable 
speed of this device have not as yet 
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FREQUENCY STANDARDS 
19 

TYPE 

50 Requires double triode and 
5 pigtail components 

Size, 1" diameter x 33/4" high 
Weight, 3.5 ounces 

AVIONIC 
FREQUENCIES 

PRECISION FORK 

FREQUENCIES 
240-400-500-1,000 cy. 

ACCURACIES 
Type 50 ±.02% (-65° to 85°C) 
Type R50 ±.002% (15° to 35°C) 

POWER 
75 Watt 

FREQUENCY STANDARD 
TYPE 2H 1C 

FREQUENCIES: 50 to 1,000 cycles 
ACCURACY: ..±.002% (+15° to +35°C) 

OUTPUT: 115V, 75 Watts 
INPUT: 110V, 50 to '75 cycles 

SIZE:. with cover... .10"x17"x9" high 
PANEL model,..10"x19"x83/4" high 

WEIGHT: 25 pounds 

This organization makes frequency 
standards within a range of 30 to 30,000 
cycles. They are used extensively by 
aviation, industry, government, (armed 
forces) where maximum accuracy and 
durability are required. 

American Time Products 
Inc. 

580 Fifth Avenue. New York 36, N. Y. 

eeti VIP yei*YeiYt*t. eeee*t*eeete*e 
ierts*wt1t*sr* ereeeere***lief 

INDUSTRIAL 
FREQUENCY 
STANDARD 

TYPE 50L 

FREQUENCIES 
50-60-75 or 100 cy. 

ACCURACIES 
TYPE 50L 

±.02% (-65° to 85°C) 
TYPE R50L 

±.002% (15° to 35°C) 

INPUT: 150 to 300V, B (6 V at .6 amps.) 
OUTPUT: 2V into 200,000 ohms. 
SIZE:..33/4"x41/s"x51/s" high. Wgt., 2 lbs. 

American Time Products, Inc. 
580 Fifth Ave., New York 36, N. Y. 

Gentlemen: Please send details on your Type 

Name 

Company 

Address 

City 

442> 
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Comar 
Qualifies for 
U. S. Army 

Signal Corps 
RIQAP 

(REDUCED INSPECTION QUALITY ASSURANCE PLAN) 

ot" --- 
Comar Electric Company is one of the first relay 

manufacturers to qualify under the United States Army 
Signal Corps Honor Inspection Program ... the Reduced 

Inspection Quality Assurance Plan ... RIQAP. Comar's 
qualification for this honor is based on a proven record 

of consistently producing products of high quality, equal to 
or better than the Acceptable Quality Level established by 

the Government. The same rigid quality control 
and inspection methods necessary to win RIQAP approval 

are embodied in all Comar products. 

OOiOrELECTRIC COMPANY 
3349 ADDISON STREET 

CHICAGO 18, ILLINOIS 

RELAYS SOLENOIDS COILS SWITCHES HERMETIC SEALING 

ELECTRONS AT WORK (continued) 

been made. From indirect meas- 
urements, it appears that the probe 
voltage will reach an equilibrium 
value within 10 to 20 microseconds 
of the initiation of the discharge. 

The possible effects of deioniza- 
tion time have not yet been fully 
analyzed. It would appear that even 
though this time interval may be 
quite long, in common with other 
discharge devices, this condition 
may not seriously limit speed. 

If the probe were operated into a 
sharp cutoff vacuum tube and so 
biased that the voltage near the top 
of the excursion completely con- 
trols the vacuum tube, the output 
of the tube would return to zero 
even though the probe may still 
have considerable charge from re- 
sidual ions. In this sense, complete 
deionization would not be needed 
before a new signal could be gen- 
erated. Also, since ionization in 
one cell does not appreciably affect 
the characteristics of the adjoining 
cell, a discharge in a new position 
can be initiated without interfer- 
ence. 

Experimental tubes having as 
many as thirty cells have been 
tested. In one of these, any com- 
bination of binary l's and 0's can 
be impressed across one set of in- 
puts and the probe outputs will 
give this number rotated or shifted 
through all possible positions in 
either direction by scanning the 
other set of inputs. 

Acknowledgement is made of the 
cooperation of A. W. Kaiser, re- 
search engineer, in the inception 
and experimental work on some of 
the ideas presented here. 

Fail -Safe Flame Alarm 

FAIL-SAFE TECHNIQUES developed by 
Scully Signal Co. of Boston can be 
applied to practically all types of 
electronic, electrical and mechani- 
cal systems. A signal representing 
the safe condition is introduced di- 
rectly to the monitoring system. 
The system periodically alters this 
signal to produce a simulated un- 
safe condition. The result is a 
continuous oscillation. 

An alarm or protective device is 
employed, which is normally on and 
is held off only when an alarm - 
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New radio relay systems for telephone and television now 
in the making will employ an ingenious device invented by 
Bell scientists. The device, known as an "isolator," senses 
which way microwaves are traveling through a waveguide. 
and stops those going the wrong way. 

In the new systems a klystron wave generator sends 
signals through a waveguide to the antenna. The klystron 
must be shielded from waves reflected back along the wave - 
guide by the antenna. The isolator stops reflections, yet 
allows the transmitted signals to go through clear and strong. 

This isolator is a slab of ferrite which is mounted inside 
the waveguide, and is kept magnetized by a permanent mag- 
net strapped to the outside. The magnetized ferrite pushes 
aside outgoing waves, while unwanted reflected waves are 
drawn into the ferrite and dissipated. This "field displace- 
ment" action results from the interplay between microwaves 
and a ferrite's spinning electrons. Bell physicists discovered 
this action during their fundamental studies of ferrites. 

This is another example of how Bell Telephone Labora- 
tories research works to improve American telephony and 
telecommunications throughout the world. 

RADIO'S 
ONE- 
WAY 
STREET 

Dr. S. Weisbaum assembles an isolator which he 
developed for use in a new microwave system. Dr. 
Weisbaum is a Ph.D. in microwave spectroscopy from 
New York University. He is one of many young men 
at Bell Laboratories applying the insight of the physi- 
cist to develop new systems of communication. 

-K 

AMPLIFIERS 

The heart of the isolator 
is a ferrite slab. 

Geometric pattern 
is a carbon layer 
which dissipates 
reflected signals. 

4 At a radio relay station 
an isolator assures 

one-way transmission 

from the output of the 

amplifier to the antenna. 

t- ISOLATOR 

s 

BELL TELEPHONE LABORATORIES 
WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Pew 

INMI 

Cal 

Lai 

for complex WAVEBIIRE assemblies like this 

"Schematic" vividly brought to life 
to show use of Technicraft rigid and 
flexible waveguide components. 

MAKE 

TECHNICRA FT 
YOUR PRIMARY SOURCE 

,De seief,t, ee 
/C.,/)te Tif/ iti-eW Ai lSE ce eWp 

ZAityitd z/GGe p 
One of our representatives is near you. Sales engi- 
neering offices in: Dallas Dayton Los Angeles 
Chicago Seattle St. Louis Toronto (Canada). 

SERVING RADAR AND COMMUNICATIONS WITH THE 

BEST IN MICROWAVE TRANSMISSION DEVICES 

ECHNIC 

1550 THOMASTON RD. 

Designers and Manufacturers of Rigid and Flexible Waveguide Assnii e 

blies, Microwave Test Plumbing and Components, Waveguide Syste 

IABORATORIE9 

THOMASTON, CONNECTICUT 

INC O 11 t O 1 A T 1 O 

ELECTRONS AT WORK (continued) 

suppression circuit receives the os- 
cillating signal. If the normal op- 
erating signal fails, a continual 
nonoscillating unsafe signal will 
allow the alarm to sound. If the 
monitoring system fails, the un- 
safe perturbation will cease and 
the continual safe signal will act- 
uate the alarm. 

A fail-safe flame monitoring sys- 
tem that has been tested extensively 
is shown in Fig. 1. Here feedback 
is employed to modulate the flame - 
probe output. The waveforms 
shown in Fig. 2 represent basic 
performance of various fail-safe 
systems. 

The flame -probe system produces 
a negative d -c signal when the 
probe is in contact with a flame 

AMP 
AMPAYD 

ALARM 

rEEDBACA 
SUPP Essex 

FLAME FLAKE ------ - NIB 

PROBE 

S--- 

-§ 

6SMO 
! 

AIA 

{OS 
220A 

A 0,1,000 

-B2A 
ALARM 

A2 

FIG. 1-Circuit of the flame sensing 
alarm relay 

ALARM AND MONITORING 

SYSTEMS ON 

D -C FLAME 

SIC 

GRID 

WAVEFORM 'II: 
FLAME SIC 

RELAY 

ALARM 

SUPPRESSION 

WAVEFORM 
D -C SUPPLY 

PULL -IN 

DROP OUT 

CLOSED 

OPEN 

WAVEFORM 

ALARM RELAY 
DROP -OUT ---- --- - - 

ALARM RELAY r---- OPEN 

ALARM ALARM 
CLOSED 

OFF ¡pp ON LAC 

ALARM LAC 

- 
r 

- SAFE -- 4- UNSAFE - 

UNSAFE 

FIG. 2-Waveforms in the alarm and 
monitoring system 

that has been excited with an a -c 

signal. The feedback -controlled os- 
cillation causes the flame -probe 
signal to be connected periodically 
to the amplifier grid to bias the 
tube off. 

Fail-safe protection results since 
there is no way the flame probe 
can falsely generate a negative d -c 

signal. A short circuit to ground 
could not bias the amplifier off. 
Short circuiting the a -c supply 
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Semiconductor engineers find 
new opportunities 

at Delco Radio! 

Delco Radio, first organization to develop and use Hi -Power 
transistors for automotive application, now offers permanent employment 
opportunities to men of highest caliber. 

Some of these opportunities are for men experienced in solving problems 
of semiconductor processing, development, or application. Other 
positions are for persons experienced in semiconductor or related research. 

These are challenging jobs where professional knowledge will be utilized 
to the highest degree. Qualified persons will be rewarded with personal 
satisfaction, recognition and stimulating companionship with other 
eminent scientists, and will also receive liberal compensation 
and benefits as important members of the General Motors organization. 

If you are capable of assuming the responsibility of leadership 
and are experienced in transistor, diode, photo cell or other 
semiconductor projects, write to Personnel Director, Department B. 
Your inquiry will be held in confidence. 

WORK WITH THE MEN WHO FIRST MADE HI-POWER 

TRANSISTORS AVAILABLE IN AUTO RADIOS! 

Relocation expenses are paid to pleasant 
Indiana community where you'll make con- 
genial associations with men of recognized 
standing in the field of semiconductors. 

IDI'ddSION OF GENERAL MOTORS, KOKOMO, INDIANA 
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4 signals 
in 1 scope 

at 1 time 

Only in a true multi -channel oscilloscope 
like the H-45 can you be sure not to miss 
signals of random nature. No need to resort 
to optical systems, electronic switches or 
mirrors . . . convenient to use for visual 
observation as well as photographic record- 
ing ... the whole story is on the face of 
a single CRT. 

The H-45 has DC amplifiers usable to 
beyond 300 kc ... available with one or 
more AC amplifiers for higher frequency 
application ... this is only one of ETC's 
multi -channel oscilloscopes. They have one 
for your problems, or will design it. 

ETC 

when the 
need arises 

for 2 or more 
full-time 
channels, 
look to 

for your 
instrumentation 

MODEL H-45 
Vertical Amplifier -10 
millivolt r.m.s. sensi- 
tivity. 
2 Sweep Generators- 
switching provided for 
common time base on 
all channels. 
Hard tube sweep for 
maximum linearity and 
stability. 
Blanking Control for 
pre-setting intensity 
and focus before record- 
ing runs. 
Individual Z-axis in- 
puts. 
Direct input connec- 
tions to cathode ray 
tube. 
Switching provided for 
transportation of axis. 

electronic tube corporation 
1200 E. MERMAID LANE PHILADELPHIA 18, PENNA. 

ELECTRONS AT WORK (continued) 

could not produce a signal to which 
the shaded -pole d -c relay in the 
amplifier plate would respond. 

The design approach has been 
applied successfully to fire -detec- 
tion systems, thermostat controls, 
intrusion alarms and various photo- 
cell devices and liquid -level con- 
trols. 

The frequency of oscillation is 
determined by the speed with which 
alarm must be given following 
failure. The safe -unsafe oscillation 
period must be slightly shorter than 
the maximum allowable alarm lag. 
This in turn determines the dis- 
charge time -constant of the capaci- 
tor in the alarm relay circuit. 

The monitoring of security sys- 
tems and slow acting processes may 
only require one oscillation every 
several minutes. In the surveillance 
of combustion -control systems and 
in control of nuclear reactors, an 
extremely high monitoring fre- 
quency may be necessary. 

Simple Circuit Measures 
Power Supply Impedance 

By C. C. STREET 

Los Angeles, California 

IN TESTING regulated power sup- 
plies, gas diodes and other regulat- 

S ingletube circuit gives data for calculat- 
ngg impedance of power supply 

ing systems for a source of d -c volt- 
age, a simple test can give a high 
degree of accuracy in the deter- 
mination of internal impedance. 
The basic circuit is shown in the 
diagram. 

The voltmeter used should be a 
sensitive a -c type or a standard 
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Minimize your 
a/umù?iri?y cycle Niel 

...WITH KINNEY'S NEW MODEL CRS 48 ALUMINIZER!! 

LESS THAN 6 MINUTES is needed to apply a 
uniform, high quality coating to a 21 inch TV tube 
with the new Kinney® Aluminizer . . ,. which utilizes 
a 4 -inch diffusion pump backed by an 8 cfm Kinney 
compound mechanical pump to reduce the pressure 
to 0.1 micron in 5 minutes. Automatic or manual 
operation is permitted by a linear adjustment timer 
which actuates valves and controls fir,ng of filament ... allowing quick and easy readjustment to meet 
specific cycle requirements. Minimum cycle time is 
insured by matched high vacuum pumps. Though 
designed to process TV tubes, unit adapts readily 
to processing all types of tubes and bulbs ... and 
to other coating requirements. Check these features! 
CONTROL ACCESSIBILITY ... sliding panel contains 
all controls for easy inspection. 

UTILITY REQUIREMENTS ... 115 -volt AC supply and 
cooling water for diffusion pump. 

COMPACT DESIGN ... 24" x 24" x 32" ... for clean, 
attractive appearance. 

ELECTRICAL OPERATION . . . all components elec- 
trically operated ... eliminating need for compressed 
air. 

REGULATED AIR . . . admitted through hollow 
electrode. 

Request Bu letin 405 for complete data on this 
amazing new aluminizer. District offices in Baltimore, 
Charleston, W. Va., Charlotte, Chicago (La Grange), 
Cleveland, Detroit, Houston, Los Angeles, New 
Orleans, New York, Philadelphia, Pittsburgh, San 
Francisco, St. Louis and The International Sales Office, 
90 West St., N. Y. 6 are compentently staffed to dis- 
cuss all your vacuum problems . . . and to give 
you full details on this new product. Call or write 
us today! 

KIN N EY MFG. DIVISION 
THE NEW KORK AIR BRAKE COMPANY 

3565 WASHINGTON STREET BOSTON 20 !MASS. 
INTERNATIONAL SALTS OETICS, 1 WEST ST. NEW EOM 1, N. . 

PLEASE SEND BULLETIN 405 describing the new Kinney 
Aluminize+. 
Our vacuum problem involves 

City .. State 

Name 

Company 

Street 
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JIIMLfFPF5 100.1000 MC = SLOTTED SECTIONS! 

SPECIFICATIONS 
Frequency Range: 

100 to 1000 mc/s 

Residual VSWR: 
Less than 1.05 

Accuracy of Reflection 
Coefficient Angle: 

Better than ±5° 
Characteristic Impedance: 

50 ohms 

Output Terminals: 
Type N jack. 

Other interchangeable 
connectors 

Min. Input Signal: 
Approx. 1 volt 
at 100 me/s, 

0.1 volt at 1000 mc/s 

Dimensions: 
8"1, x 5"w. x 53/4 h. 

Weight: 41/2 lbs. 

202 TILLARY STREET 
BROOKLYN 1, N. Y. 

Telephone. 
Ulster 2-6800 

READS VSWR 
AND REFLECTION 
COEFFICIENT 
ANGLE DIRECTLY 

SMALL AND 
COMPACT 

LOW IN COST 

The PRD Type 219 
Standing Wave Detector is the 

small package, low cost solution for 
making measurements easily and accurately in 
the 100 to 1000 mc/s region. By connecting the 
output to a VSWR indicator, such as the PRD 
Type 277, VSWR may be read directly on the 
indicator meter. No special detection equip- 
ment is required. The reflection coefficient 
angle is easily determined merely by rotating 
the top drum dial to a minimum indication on 
the meter and reading the angle on the dial 
directly in electrical degrees. No calculations 
are required. The probe and crystal detector are 
self-contained. 
Usually it is more convenient to work with 
VSWR and reflection coefficient angle directly 
instead of with other components of the mea- 
sured impedance. When other quantities are also 
of interest, they can easily be read from a con- 
ventional impedance chart. Only $475 f.o.b. 
N.Y. Write for PRD Reports, Vol. 3, No. 2, and 
for 1955 catalog. 

RESEARCH 
& DEVELOPMENT CO INC 

Midwest Sales Office: 
1 SO. NORTHWEST HWY., PARK RIDGE, .ILL. -TAlcot 3-3174 

- western Sales Office: 
37.41, SUITE 7, NO. SEWARD ST., HOLLYWOOD 38, CAL-HO 5-5287 

ELECTRONS AT WORK (continued) 

broadband meter preceded by an 
amplifier; the exact gain is not im- 
portant. Resistor R, should be a 
precision noninductive resistance of 
a value somewhat near the internal 
impedance expected in the unit un- 
der test. The tube is a pentode hav- 
ing quiescent current capabilities at 
least as large as the current load 
under which the power source is to 
be tested. 

The test is carried out by apply- 
ing a signal to the tube from the 
audio generator. Voltage E. is noted 
with the switch open and then with 
the switch closed. Calling these e, 
and e the internal impedance is 

R. = Rt 
e2 

el - e2 

This arrangement permits a 
wide latitude of measurement 
parameters. The quiescent current 
may be adjusted by Rk. The magni- 
tude and frequency of the alternat- 
ing current may be varied by the 
signal generator. For any one de- 
termination the alternating current 
used is 

I. 
R1 + R. 

By connecting an oscilloscope to 
the circuit as shown any reactive 
component in the power source may 
be determined and measured. 

PERTINENT PATENTS 
By NORMAN L. CHALFIN 

Hughes Aircraft Co. 
Culver City, Calif. 

CHANGES of angular movement in 
mechanical devices as well as 
human -body changes resulting from 
emotional stress are variously de- 
tected. Two different devices in the 
respective fields are described in 
this month's survey. 

Angle Detector 

A measuring device for detecting 
small increments of angular move- 
ment is the subject of patent 2,700,- 
758 awarded to G. Smith assignor 
to Graydon Smith Products Corp., 
Boston, Mass. 

In this invention the measuring 
device is linearly responsive to an- 
gular movement for indication of 
position on either side of a null 
point. 

A rotatably mounted flux barrier 
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Radio 

Receptor's 

NEW_ 

money saving 

rectifier 

mounting! 

snap -in type 

SELENIUM RECTIFIERS 

Radio Receptor's unique QUI-KLIP rectifiers will soon 
make their debut in TV sets produced by one of the 
country's leading manufacturers, saving them count- 
less dollars in production costs. 

Qul-KLIP requires no tools or sockets for mounting. 
There are no studs to break or threads to strip and the 
locating tab is now unnecessary. QuL-KLIP provides a 
positive seat for the rectifier - no rocking. Yet any 
serviceman can remove the stack quickly by squeezing 
the QUI-KLIP prongs with his fingers and removing the 
solderless connectors. 

Let us show you how to put the cost saving Qul-KLIP 
selenium rectifiers to work in your production . . . 

Available in most popular sizes with cells from 1" 
square to 2" square, for radio, TV and other electronic 
circuits. For detailed information, write Dept. E-17. 

Really 

es 
Reliable 

QUICK MOUNTING! QUICK REMOVAL? 
Spring steel clips with safe edges snap into two round, 
large tolerance holes in chassis (approx j;," dia., 3`" 
C. to c ). Solderless connectors as shown, when used, 
simplify servicing 

Speeds assembly time. 

Slashes production costs. 

Simplifies assembly. 

Eliminates stud rejects 

(No studs or nuts needed.) 

Permits easier replacement 
in the field. 

Semiconductor Division 
RADIO RECEPTOR COMPANY, INC. 

In Radio and Electronics Since 1922 

240 WYTHE AVENUE, BROOKLYN 11, N. Y. EVergreen 8-6000 

SELENIUM RECTIFIERS, THERMATRON DIELECTRIC HEATING GENERATORS AND PRESSES, COMMUNICATION, RADAR AND NAVIGATION EQUIPMENT 
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Parabolic 
MICROWAVE ANTENNAS 
for oll bonds 2000mc- 4000 mc 

7000 mc 

X and K 

4000 me antenna 
with Gabriel 
waveguide feed. 

with these 

PERFORMANCE 

ADVANTAGES 

Low VSWR 

High gain 
Low side and back lobes 
Pressurized feeds 
All-weather dependability 
Ready adaptability to 
special service requirements 

2000 me antenna with dipole feed. 

For every microwave application, Gabriel can furnish 
antenna equipment of proved efficiency and reliability. The 
experience and facilities of Gabriel Laboratories offer 
prompt, dependable solution of your antenna problems. 
And the manufacturing plant of Gabriel Electronics Divi- 
sion assures volume production to the Laboratories' per- 
formance specifications. 

For analysis of your antenna or microwave problems, 
write us or telephone NEedham 3-0005 (through Boston). 

GABRIEL ELECTRONICS DIVISION 
THE GABRIEL COMPANY, Needham Heights . 4, Massachusetts 

i 

ELECTRONS AT WORK (continued) 

device shown in Fig. 1 is attached 
to a two -window iron transformer 
core that has a gapped central 
bridging section and a closed outer 
section. The flux barrier device 
when at the exact center of the core 
gap provides a flux path that is uni- 
form around the two windows. 

A -C 

SIGNAL 

SOURCE 

ERROR 

SIGNAL 

AMPLIFIER 

DETECTOR .`j ND 

INDICATOR 

I/ 

SOURCE OF 

ANGULAR 

MOVEMENT 

r-J 

1,, 
-FLUX BARRIER 

`REFERENCE 

FIG. 1-Two-window transformer with 
gap and movable bridging section 

A winding around the center leg 
is a primary to which a signal is 
applied. As the barrier is moved to 
right or left of center, the flux path 
through the outer and center legs 
is greater in one window than an- 
other. Windings in the outer legs 
forming secondaries are connected 
in series. The resultant error sig- 
nal output of the series -connected 
secondaries is applied to a detector, 
which will indicate displacement in 

Magnetic Paging Receiver 

Powered by a mercury battery, the tran- 
sistor circuits in this magnetic induction 
receiver pick up audio signals from a 
wire loop surrounding a room or area. 
Thirty Audipage units developed by 
Philco will be used by American Broad- 
casting Co. at forthcoming presidential 
conventions. They could also be used to 
replace public-address systems in hos- 
pitals, schools and libraries 
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ud/o - trio 
medium power transistors 

provide 300 mw audio output 
with absolute minimum distortion 

SHOWN 
ACTUAL SIZE 

2N223 

2N224 

2N226 

The output transistors 2N226, 2N224 
can be made available in matched pairs. 

Regardless of your requirements in medium 
power audio circuits, Philco "Audio -Trio" PNP 
transistors provide driver and push-pull perform- 
ance at maximum power with minimum distortion 
... over a wide range of operating voltages ! 

Extremely linear DC current amplification up to 
100 milliamperes of collector current assures low 
distortion output at battery supply voltages of 3 to 
12 volts in class B push-pull operation. 

Philco "Audio -Trio" transistors are specifically 
designed for the audio stages of transistorized 
radios. Available in production quantities, Philco 
"Audio -Trio" PNP transistors have inherent sta- 
bility . . . excellent uniformity . . . reliability 
assured by meticulous manufacturing control and 
absolute hermetic sealing. Put these ideal char- 
acteristics to use in your mass produced elec- 
tronic products. 

PH I LCO PNP GERMANIUM TYPE ALLOY 

JUNCTION TRANSISTOR 

2N224 -2N226 2N223 

MAXIMUM RATINGS 
(absolute values) 
Collector Voltage (v) -25 -25 -18 

Collector Currents (ma) -150 -150 -60 
Collector Dissipation 
at 45°C (mw) (with heat sink) 100 100 100 

Storage Temperature (°C) -40 to +65 -40 to +65 -40 to +65 

TYPICAL OPERATION 
Collector Voltage (v) -.6 -.6 -4.5 

Collector Current (ma) -100 -100 -2 
Large Signal Beta 65 35 

Alpha .985 

Saturation Voltage (y) -J5 -.25 

Base Input Voltage (v) -.30 -.35 

Output Impedance 
(megohms) 1 

For Complete Technical information write Dept. E-4. 

LANSDALE TUBE COMPANY, A Division of Philco Corporation, Lansdale, Penna. 

rawoe' dr1 CORPORATION 
LANSDALE TUBE COMPANY DIVISION 

LANSDALE, PENNSYLVANIA 
www.americanradiohistory.com



ELECTRONS AT WORK (continued) 

noblem 
To convert 
Inter -Unit 
Circuitry 
to cable. 

SIution: 
See Pacific 
Automation 
Products 
for your 
Electronic 
Cable needs 

Pacific 
Automation 

Products, Inc. 
1000 AIR WAY 

GLENDALE 1, CALIF. 

Pacific Automation treats each 
inter -unit cable as a systems 

component. In so doing the time- 
consuming, inadequate and costly "fixes" 

previously resorted to are eliminated. 
Instead Pacific Automation Products 

engineers, designs, and manufactures 
flexible multi -conductor electronic cable. 

for any circuitry requirement 
in large or small quantities 

in long or short lengths 

with neoprene, plastic, or any special jacket 
with or without connectors 

in time to meet schedules 

Write for Bulletin 158 

Engineers and technicians will find a challenging and fas- 

cinating career with us. Your qualifications are welcomed. 

the form of a phase discriminator 
output voltage derived from com- 
parison of the voltages in the core 
secondaries with respect to the ap- 
plied voltage. 

Emotion Detector 
A psychometric instrument was 

awarded patent 2,684,670 issued to 
V. G. Mathison of Los Angeles, 
Calif. The invention is entitled 
"Electropsychometer or Bioelectric 
Instrument". 

It has been long established by 
psychologists that the body under- 
goes many changes during emo- 
tional stress and other human ac- 
tivity that is subject to electrical 
sensing instruments. 

One of the accompaniments of 
emotion is a change in the perspira- 
tion content of the skin. In the 
past psychogalvanometers have been 
cumbersome and the indications 
difficult to evaluate. A more prac- 

FIG. 2-Bridge circuit indicates conduc- 
tivity through the body 

tical instrument directly indicates 
the galvanometric effects of the be- 
havior of an individual. 

The bridge circuit shown in Fig. 
2 is used, wherein the body resist- 
ance is measured as it appears 
across electrode pads held in the 
hands. As the emotional condition 
changes, the bridge balance will 
change to provide an indication on 
the galvanometer. 

The instrument is calibrated in 
degrees of nervous tension or tone. 
Increased perspiratory activity 
would result in decreased resist- 
ance. This come about because the 
moist skin provides a better contact 
between the electrodes to effect a 
lower resistance. 
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Electronic 
`Erector Set 
Syste 

Simplifies Circuitry Packaging, 
Cuts Assembly Costs, 

Minimizes Servicing Problems 
All necessary components to package your electronic circuitry using princi- 
ples of Plug-in Units Construction are included in this Alden Kit #37. 

SUMMARY-"Building Block" plug-in chassis system organizes circuits by function, pro- 
vides for plug-in replacement and fast servicing by non -technical personnel. 

DESCRIPTION 
A complete system of integrated terminal 

card sub -chassis elements designed to snap 
into plug-in chassis now makes it simple 
for designers to take full advantage of 
the new mass production techniques of 
printed wiring and modular construction 
in the manufacture of custom -designed 
systems. 

Alden Products Company of Brockton, 
Mass., is the developer of this system 
which is based upon standardized pre - 
punched mounting cards with associated 
terminals, tube sockets and holding de- 
vices which accept resistors, condensers, 
tubes and other components. The cards 
may be snapped into place in plug-in 
chassis units. 

This eliminates the usual "rat's nest" 
point-to-point wiring and facilitates access 
for assembly and repair. 

The terminal cards arrange all the com- 
ponents on sub -chassis in "planes of cir- 
cuitry" which can be housed in standard- 
ized 2", 4", 8" or 17" Alden Basic Chassis. 
Each chassis contains all the sub -chassis 
associated with a single electronic func- 
tion. "Tell -Tale" monitor lights mounted 
on the plug-in chassis front panel can be 
employed to give instant indication of 
service failure. 

Plug-in chassis units are arranged in 
modular metal cabinets called Uni -Racks 
to make up and house complete systems. 

Fig. 1. Circuitry laid out using terminal card 
mounting system. 

ADVANTAGES 

There are a number of primary benefits 
associated with the Alden System. Funda- 
mentally, the break-down of the circuitry 
by function and the modular assembly 
concept of components and terminal cards 
means that even complicated electronic - 
electrical problems are reduced to rela- 
tively simple mechanical assembly problems 
once the theoretical design stage is passed. 

The need for prototypes is eliminated 
since breadboard layouts can be lifted 
directly onto the terminal card system 
with the aid of planning sheets furnished 
by the manufacturer. 

The finished system is easy to keep in 
service-even for non -technical personnel. 

Fig. 2. Alden basic plug-in chassis. 

"Tell -tale" trouble lights instantly locate 
malfunctioning chassis elements and non- 
technical personnel can replace them with 
spare plug-in units. The faulty unit can 
then be repaired and returned to service. 
In addition, provision for numbered and 
color -coded in -out leads conveniently 
grouped at the back of each chassis by 
Alden Back Connectors enables laymen to 
make accurate first -level checks. 

APPLICATIONS 

A leading research institute received an 
unexpected order for a computer. Using 
this Basic Chassis System for housing the 
circuitry as plug-in units, they assembled 
the computer so rapidly that more than 
seven weeks was saved in design time and 
in the packaging and mechanical engi- 
neering phase. Moreover, the flexibility 
of the system permits periodic up -dating 
of the computer with more modern circuits 
as these are developed. 

Another important advantage lies in the 
shortening of required lead time on de- 
livery dates. One manufacturer supplying 
electronic test gear to the Naval Ordnance 
Bureau on irregular schedules is able to 
quote extraordinarily fast delivery on cus- 
tom equipment because the units go 
together so fast. This firm starts with a 
series of standard functions to which are 
added specialized circuit functions. The 
chassis are then housed in Uni -Racks and 
rushed to the job. 

In addition to speed, costs are held to 
a level far lower than is usual for special 
or custom built equipment and one or a 
hundred can be produced at little cost 
variance. 

"ERECTOR -SET" ELEMENTS 

Terminal Cards: These cards are pre- 
cut to size, in lengths up to 3 feet. They 

are pre -punched with 0.101" holes on ih." 
centers for maximum flexibility in chassis 
layout. 

Mounting Sockets: Available for 7, 8, 9 
pin connections, miniature and standard 
octal, tube sockets are furnished for stud 
mounting or with right-angle brackets for 
mounting directly to the terminal card. 
Eleven -pin socket is used for terminal card 
plug-in base only. 

Miniature Ratchet Terminals: Stake 
into terminal card and provide positive grip 
for feed -through or single -end connections 
for all pigtail components. Soldering serves 
only to establish the electrical connection. 
Lead dress is simplified-excess pigtails 
are snipped off at the terminal. 

Jumper Strips: Stake under terminals for 
either jumper or common wiring. These 
strips and other wiring can be readily re- 
placed with printed or etched wiring. 

Plug-in Chassis Units: Built on the 
modular principle allow organization of 
circuitry by function and provides housing 
in replaceable units. 

Front Panel Tell -Tales: Tiny lamps that 
provide visual indication of equipment mal- 
function. 

SIMPLE TO GET STARTED 

Alden Products Company offers a low 
cost "get started" chassis and terminal 
card assortment kit containing all com- 
ponents to mount, house, fasten and moni- 
tor electronic circuitry (Kit #37 shown 
above, price $249.50). 

This kit will enable you to determine 
quickly the advantages this system holds 
for your product development and produc- 
tion. 

The Alden Handbook, "Ideas, Techniques, 
Designs" is supplied with each kit and con- 
tains a complete description of the Alden 
System. 

To order your kit or to get further in- 
formation write to Mr. N. Hearn, Alden 
Products Co., 6127 N. Main St., Brockton, 
Mass. 

Fig. 3. Circuitry subdivided, 
function by function into at- 
tractive plug-in units. Lay- 
men can plug in replace- 

ment spare in 30 seconds. 
Tiny tell -tales spot trouble 
instantly, eliminate need for 
trained technicians on spot. 

All leads are at a single ac- 
cessible point, numbered 
and color -coded so layman 
can make first -level tests. 
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Production Techniques 
Edited by JOHN MARKUS 

Piloted Deburring Tools Clean Punched Socket Holes in Chassis 
By RONALD L. IvEs 

Palo Alto, Calif. 

DEBURRING punched socket holes is 
a necessary but costly and time- 
consuming operation in reworking 
much military and commercial elec- 
tronic equipment. 

With skilled personnel, this op- 
eration can be performed quickly 
and efficiently with an automotive 
valve -seating tool, which is es- 
sentially a conical mill having an 
internal apical angle of about 135 
degrees. With unskilled or lightly - 
built personnel, however, this tool 
tends to chatter from inadequate 
pressure and crawl out of the hole 
due to poor centering. 

These troubles have been effec- 
tively eliminated by mounting a 
pilot on each valve -seater. The 
length of the pilot is about 1 inch 
and its diameter is the nominal di- 
ameter of the punched hole minus 
about 0.002 inch. This pilot is held 
to the tool by the i -center bolt 
normally supplied. The upper sur- 
face of the pilot is relieved, to fit 
closely to the cutter blades, by ro- 
tating the blades against the pilot 
in a lathe. 

For ordinary bench use, the valve 
reseater is fitted with a plastic 
screwdriver handle. Where it is 
necessary to work down in a hole 

Piloted deburring tools. Left: deburring tool with extension T handle and pin hole finder, 
for use in awkward locations. Center: deburring tool with screwdriver handle for bench 
use. Right: Greenlee socket hole punch, 1-1/16 inch in diameter, included to give scale 

among the i -f cans, an extension 
handle with a T made of drill rod 
is found convenient. For awkward 

locations, an extension of the center 
bolt helps as a hole finder. A coni- 
cal pilot has also been found useful. 

Color Coding Aids in Matching Auto Radio Tuner Coils to Cores 
PERFORMANCE CHECKING of an- 
tenna, oscillator and r -f coils for 
auto radio tuners is combined with 
matching of coils to cores in two 
unique test positions at Radio Con- 
denser Co.'s Camden, N. J. plant. 
Four colors of paint are used on 
the cores to identify their charac- 
teristics. Corresponding colors are 
used on the coils to specify core 
requirements. At final asembly, an 
operator merely inserts in each 
coil. a core of matching color. This 

procedure permits use of much 
broader tolerances in winding of 
coils and molding of cores, with 
correspondingly lower production 
costs. 

Coil Coder-At this position, the 
operator drops an assembled three - 
coil strip into a holding fixture and 
makes appropriate connections to a 
special test set. On a slide at the 
right of the fixture are mounted two 
standard cores, one serving for the 

oscillator coil and the other serving 
for both the r -f and antenna coils 
since these must be identical. The 
standard cores are so mounted on 
the elide that one core may be 
flipped over from the antenna coil 
position to the r -f coil position 
without disturbing the oscillator 
core in the central position. 

The operator first sets the test 
set for 1,605 kc by pushing a but- 
ton, then adjusts for zero beat on 
the meter, with the moving core be - 
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TIRED 

ASSEME E INE 
"44" RESIN, "RESIN -Ft ` " and PLASTI 

Kester Flux Core Solders be 0- at the very to 

of the solder hit parade when it comes to quality, 

speed, uniformity and economy. An unbroken rec- 

ord of dependability is what makes Kester a sure- 

fire "cure" for lagging production. Better switch 

now to Kester ... a real production record maker 

WRITE TODAY for Kester's NEW 78 - 

Page Informative Textbook,"SOLDER... 

Its Fundamentals and Usage." 

KE 

FLUX CCR 

SA Li) ER - .....-..-.. 

SOLDER 
COMPANY 4204 Wriºhtwood Avenue, Chicago 39, Illinois; Newark 5, N. J.; Brantford, Canada 
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Coil checker, with coil assembly in position on fixture and with 
cores pushed into two of the coils. When core slide is retracted, 
front core is swung up through 180 degrees to rear position to go 
into rear coil when slide is pushed back 

ing alternated between the r -f and 
antenna coils. This performance - 
checking procedure is repeated at 
1,180 kc and at 600 kc. For this 
Iowest-frequency test, the test set 
indications are translated into core 
requirements and the appropriate 
core color is marked on each core 
housing with a crayon pencil. 

Core checker, with one core in position in vertical test coil mounted 
on bench in front of QX checker. The four pads between the boxes 
on the stand at the right each hold a different color of paint for 
coding the ends of the cores 

Core Coding-For sorting cores, 
a standard QX checker made by 
Boonton Radio Corp. is connected 
to a master coil mounted vertically 
in front of the operator at the test 
position. Each core in turn is 
dropped into this coil for calibra- 
tion in terms of a standard core. 
A quick adjustment of the knob on 

the QX checker while noting the 
meter reading serves to classify 
the core. The operator removes the 
core and pushes its end into a pad 
holding the corresponding color of 
paint, then drops the core into the 
appropriate box on a rack at her 
right. A fast -drying paint mini- 
mizes smearing. 

Hydraulic Press Prints Resistors on Copper -Clad Phenolics 
A NEWLY DEVELOPED hydraulic 
press with split-second accuracy 
and exact pressure control is print- 

ing resistors for electronic applica- 
tions at Barry Process Co., Brook- 
lyn, N. Y. Production rate is six 

Press setup for printing resistors on etched wiring boards, using carbon -graphite inks fed 
through plastic tubes under pressre from container at right 

to ten resistor impressions per 
minute. 

Versatility-A special patented 
printing head on a 4 -ton Denison 
hydraulic Multipress (made by 
Denison Eng. Co., Columbus, Ohio) 
applies volumetrically controlled 
quantities of a carbon and graphite 
composition to copper -clad phenol- 
ics or ceramic material. More than 
100 different liquid compositions 
may be printed simultaneously, 
permitting the printing of different 
values on one substrate in a single 
printing operation without varying 
the dimensions of the resistors. 
Additional flexibility of value is 
available by variation of resistor 
dimensions. As a result, 4 -watt 
resistors are being produced with 
values ranging from 100 ohms to 
2 megohms, with tolerance values 
consistently within 6 percent. 

Method of Operation-The com- 
pounds are fed to the press 
through -inch plastic tubes from a 
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Systems 
Engineering 

at The Ramo -Wooldridge 
Corporation 

ICBM and IRBM are prime examples I The Intercontinental Ballistic Missile and the Intermediate Range 

Ballistic Missile, Air Force programs for which we have over-all systems engineering and technical 

direction responsibility, are prime examples of programs that require the systems engineering 

approach. Most Ramo -Wooldridge work is of such a systems character, requiring the concurrent 

solution of a wide variety of interrelated technical and operational problems. Additional examples 

at R -W are communications, fire -control, and computer programs for the military, and automa- 

tion and operations research projects for business and industry. 

Pertinent technical fields Successful execution of systems engineering programs requires that the techni- 

cal staff include experts in a considerable number of scientific and engineering specialties. 

At Ramo -Wooldridge some of the pertinent fields are aerodynamics, propulsion, digital 

computers, information theory, radio propagation, radar, infrared, servomechanisms, gyroscopy, 

and nuclear physics. 

The kind of team required A qualified systems engineering staff must include unusually capable theoreti- 

cians and analysts who can predict the behavior of complex systems, as well as ingenious 

experimental physicists who can devise suitable new techniques for measuring actual physical 

parameters. In addition, the team must include experienced apparatus and equipment development 

engineers, to insure a high level of practicability in the resulting end products. 

Scientists and engineers who are experienced in systems engineering work, or who 

have specialized in certain technical fields but have a broad interest in the inter- 
actions between their own specialties and other fields, are invited to explore the wide 

range of openings at The Ramo -Wooldridge Corporation in: 

Guided Missile Research and Development Automation and Data Processing 

Aerodynamics and Propulsion Systems I Digital Computers and Control Systems 

Communications Systems Airborne Electronic and Control Systems 

The Ramo -Wooldridge Corporation 
5730 ARBOR VITAE STREET LOS ANGELES 45. CALIFORNIA 
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Hycor band-pass and low-pass tele 
metering filters are produced in 

exact accordance with accepted 
military standards. In addition to 
designs which conform to Applied 
Physics laboratory specifications, 
miniature units are available. 

Hycor telemtering filters are potted 
for complete protection against vi. 
bration and humidity. The finest 
components are used to minimize 
aging effects on characteristics. 

Send for Bulletin if which de- 
scribes standard types available. 

Hycor engineers will be pleased 
to quote on your most exacting 
specifications. 

Representatives in 
Principal Cities 

DIVISION OF 

INTERNATIONAL RESISTANCE COMPANY 
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PRODUCTION TECHNIQUES (continued) 

pressurized tank. Tubes run to the 
top ram of the machine, which is 
connected to a two -posted die set 
holding the special resistor ink 
heads. These heads can imprint the 
resistor compound in any position 
on the circuit. 

Circuits to be printed are slid 
under the ram. As the press is 
cycled, the heads come in contact 
with the circuit and make the im- 
print. In doing this, the compounds 
are sealed off so pressure and ma- 
terial are applied simultaneously. 
This eliminates leaking and gives 

perfect uniformity to the finished 
resistor. 

Exact timing and pressure con- 
trol are important. Should timing 
fall short by as much as a half a 
second, an improper deposit of the 
compound would result. An auto- 
matic time delay keeps the die 
head on the circuit for the exact 
time necessary. 

Printed sheets are placed on a 
continuous conveyor going to the 
curing oven. In drying, the solvent 
in the composition dissipates, leav- 
ing a 0.015 -inch -thick deposit. 

Roller-Coater Tins Printed Wiring Boards 
A MOTOR -DRIVEN roller -coating set- 
up mounted over a solder pot is 
used at Bell Telephone Labora- 
tories to apply a coating of solder 
over etched or plated wiring prior 
to installation of components. This 
coating makes subsequent dip - 

soldering easier and protects the 
copper against corrosion. 

The coating is particularly ad- 
vantageous for plated -on wiring 
that has been given a light plating 
of solder electrolytically. Roller - 
coating eliminates the need for 

Rollercoater setup. Operator is feeding two-sided wiring board between rollers with left 
hand, for tinning underside, and picking up tinned boards with right hand. Asbestos 
board at rear is normally slanted downward so boards drop into tote box. Another 
weighted lever arm is at other end of upper roller 
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THE ELECTRONIC TUBE 

/f/ 
A 
"MILLION" 
APPLICATIONS 
does the work of transistors 
more efficiently, 
more reliably 
more effectively 

Now, another revolutionary development from 

Haydu's research laboratories ... The Low 
Voltage Beam Switching Tube (type 6701). 
An electronic achievement of importance in many 

applications including critical transistor operations. 

Haydu's basic ten -position Beam Switching 

Tube has introduced entirely new concepts for 
simplifying electronic circuits and designs. This new 

electronic tube is so versatile that any desired 

type of sequential or random switching of any 

number of positions may be obtained. 
The Beam Switching Tube has contributed 

new levels of speed, reliability and economy 

in unlimited applications such as: 

DISTRIBUTING SAMPLING COUNTING 

FREQUENCY DIVIDING CODING 

MODULATING GATING TIMING 

CASCADING MULTIPLEXING 

MATRIXING OSCILLATING 

LIFE TESTS INDICATE A 

LIFE SPAN OF 50.000 HOURS. 

For further information write . . . 

EI JV DU 
BROTHERS OF NEW JERSEY 
PLAINFIELD, NEW JERSEY SUBSIDIARY OF BURROUGHS CORPORATION 3 
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Your product benefits 
3 ways from the use 
of a DIALCO Pilot Light: 

Enhanced appearance: 
The glow of light and 
sparkle of a lens add 
colorful visual attraction. 
Greater safety: A timely 
warning flashed by a 
pilot light can prevent 
damage to equipment. 
Added service: Discs 
inserted behind lenses 
can be used to deliver 
specific messages, such 
as "FUEL LOW", 
"ON", "OFF", etc. 

Let the Dialco engi- 
neering department as- 
sist you in selecting 
the right lamp and 
the most suitable pilot 
light for your needs. 

Dialco offers the com- 
plete line of pilot 
lights, from sub -mini- 
ature types to giant 
units with 11/2" lenses. 

Every assembly is avail- 
able complete with lamp. 

SAMPLES ON RE- 
QUEST AT ONCE - 
NO CHARGE 

Illustrations are ap- 
pros. 70% actual size 

. (A) No. 8-1930- 
111 sub -miniature 
pilot light ... (B) No. 
521308-991, with mul- 
tivue cap ... (C) No. 
922210-111, dimmer 
type...(D) No. 47901 
with light shield cap. 

Write for latest cata- 
logues and Design Bro- 
chure. 

IIIÌIIIIIIIIIIIIIIIIIIII 
IIIIIIIIIIII 

4Z III IINf 

Foremost Manufacturer of Pilot Light 

a:tAi:GHT 
CORPORATION 

60 STEWART AVE. BROOKLYN 37, N. Y. 

HYACINTH 7-7600 
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PRODUCTION TECHNIQUES (continued` 

scrubbing off plating -tank chemi- 
cals, eliminates aging problems of 
plated -on solder coatings and in- 
sures that the final job will meet 
corrosion -resisting specifications 
for military equipment. 

Machine Details-An iron roller 
tinned with the aid of ammonium 
chloride flux is rigidly mounted in 
the solder pot so that it projects 
about 70 mils above the solder sur- 
face. Directly above this roller is 
a free-floating stainless steel roller, 
mounted so that a weight on an ad- 
justable arm at each end can be 
shifted to vary the pressure ap- 
plied to the wiring board by the 
upper roller. 

To eliminate the problem of 
dross on the surface of the solder, 
a mixture of a high -flash -point sili- 
cone oil and rosin is floated on the 
surface of the solder. The wetted 
iron roller projects above this. 
Asbestos sheets cover the solder 
surface except for a slit through 
which this roller projects, so that 

Dual -Tube Aluminizers 
DUAL -TUBE ALUMINIZING carts run- 
ning on a circular track only 17 
feet in diameter can process two 
21 -inch picture tubes in a 61 -min- 
ute overall cycle from loading to 
unloading at the Passaic, N. J. 
plant of Thomas Electronics Inc. 

the wiring board cannot be con- 
taminated by the oil. 

Technique-The board to be 
coated is fed between the motor - 
driven rollers with the wiring side 
down. Roller pressure and speed 
are varied depending on the nature 
and weight of the conductor on 
the board. The thicker the metal 
and the more difficult it is to solder, 
the slower is the speed used and 
the greater the roller pressure. 
The thickness of coating desired 
also affects the choice of speed and 
pressure; normally the roller-coater 
is set to apply a solder coating be- 
tween 0.2 and 0.5 mil thick. 

Boards having wiring on both 
sides are turned over after one 
pass and put through again. A 
blotter type paper sheet is then 
placed on top of the board to keep 
the wiring from being scratched 
by the stainless -steel roller. The 
paper is also used sometimes with 
single -wiring boards, to distribute 
pressure more evenly. 

for TV Picture Tubes 
The standard five -cart continuous 
system made by the High -Vacuum 
Equipment Division of F. J. Stokes 
Machine Co., Philadelphia, will 
turn out 96 finished tubes per hour. 

Five additional carts can be 
added to the standard dollies, to 

One man on five -cart system can aluminize 192 tubes per hour. Empty cars on track will 
hold five more dual -tube carts 
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RANGE OF PHYSICAL PROPERTIES 

OF ALITE FORMULATIONS 
BASED ON ALUMINUM OXIDE 

Tensile 
Strength (PSI) 

Compressive 
Strength (PSI) 

Modulus of 
Elasticity (PSI) 

Specific Gravity 

Coefficient of Linear Expan- 
sion (per °C(25° -500°C)) 

Thermal Conductivity 
(BTU/hr./sq.ft./°F/in.) 80 to 133 

18,000 to 32,500 

150,000 to 290,000 

30x106 to 50x106 

3.30 to 3.80 

5.4x10-6 to 5.4-8.1x10-6 

ELECTRICAL PROPERTIES 

Dielectric Constant 

Dielectric Strength 
Power Factor 

Loss Factor 

Electrical Resistivity 

@ 60 cy. 

@ 1 me 

@ 1000 me 

@ 10,000 me 

(volts per mil) 

@ 60 cy. 

@ 1mc 
@ 1,000 me 

@ 10,000 me 

@ 10,000 me 

@ 25°C 
@ 200°C 
@ 400°C 
@ 600°C 
@ 900°C 

9.2 

9.0 

8.6 

8.4 

250 

0.0005 

0.0005 
0.0006 

0.0008 

0.0067 

11Y° 

1013 

0'° 
loe 
10' 

Where can a material 
with such properties as 

these fit into yo&picture 

Alite is a sintered metallic oxid: med into shape 
by extruding, pressing, or cas into molds. As 

formed and sintered, it can be held to reasonable 
tolerances. By diamond wheel grinding, Alite can 
be finished to virtually any tolerance required. 

The series of Alite Formulations based on aluminum 
oxides possess physical properties falling within 
the range shown in the table at the left. Electrical 
properties of Alite formulation AE -212 are shown 
immediately below. 

In appearance and in its ability to withstand 
chemical attack, Alite resembles fine quality 
chemical porcelain. It shows zero water absorption 
and is vacuum -tight. Its maximum working 
temperature ranges up to 1300°-1600° C. 

WRITE FOR BULLETIN A-7 7 
= ``' . S. ST E wA R E 

AKRON 9, OHIO 
281E 
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TRI-PLAn 
VARIABLE ATTENUATOR 

MODEL 1 

SANDERS 
Th111= PLAT 

VARIABLE 
ATTENUATOR 

with a new type of printed 
circuit transmission line 

developed by Sanders Associates, Inc. 

This small, compact attenuator is used in 
the frequency range of 1000 to 6000 mc. 
Designed for use with a coaxial cable con- 
nection, it has low external leakage and gives 
broad -band performance. 
Maximum Attenuation - linear function of 
frequency (20 db at 4,000 mc) 
Insertion Loss - less than 1.5 db 
Maximum VSWR - less than 1.25 at 
4,000 mc. 
Characteristic Impedance - 50 ohms 
Average Power Rating - 2 watts 
Dimensions - 5" x 5" x %" 

Other Tri -Plate products such as transi- 
tions, directional couplers, hybrid rings and 
special antennae can also be supplied. 

Microwave systems will be engineered for 
conversion to TRI -PLATE and produced to 
your requirements. 

For detailed specifications, 
write to Dept. E-6 

PRODUCTION TECHNIQUES (continued) 

produce 21 -inch tubes at a rate of 
192 per hour. Tubes up to 27 inches 
can be accommodated. 

Operation-The new continuous 
aluminizer is virtually automatic 
in operation. Only one operator is 
required to load the uncoated tubes 
and unload the finished tubes after 
they have completed their circuit 
of the track. All operations are 
executed automatically, actuated by 
trip switches and electrical con- 
tacts on the fixed track. 

Each of the ten dollies can carry 
an aluminizing cart with its own 
self-contained vacuum pumping 
system that can evacuate and coat 
two tubes at once. Using a 10-cfm 
mechanical pump and a 4 -in, high- 
speed Stokes Ring -Jet booster 
pump, each cart can pump down 
and aluminize two 21 -in. tubes in 
the same time as a single tube. 

Performance-The dollies run 
so smoothly that there is a mini- 
mum of vibration in the tubes, and 
practically never a fall-out of the 

Making 

Installation with hood for trapping ex- 
haust fumes from mechanical vacuum 
pump during early portion of cycle. Over- 
head conveyor, part of 24 -mile system 
at Thomas Electronics, delivers uncoated 
tubes to aluminizer 

aluminum bundle before vaporiza- 
tion. Also, there is no sputtering 
of the bundle since the transformer 
delivers a consistently uniform 
filament heating current. 

Metallized Lacquer -Film Capacitors 

By H. G. WEHE 
Transmission Apparatus Development 

Bell Telephone Laboratories Murray Hill, N. J. 

AFTER DEPOSITING metal on thin 
strips of lacquered paper, the paper 
can be removed by a new process 
to leave only a thin film of metal- 
lized lacquer. This construction 

Operating coating machine roller coater. Hoses lead to trough where rollers pick up lacquer 
Want more information? Use post card on last page. 
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more wer at less cost... 

i 

No. 11 A.C. or D.C. \\ 

No. 1G A.C. or D.C. 

A small lightweight unit available 
for A.C. or D.C. Continuous or Inter- 
mittent duty. Adjustable plunger 
stroke: 146 to % inches. Lift: up to 15 
ounces. Weighs only 31 ounces. 

No. 4 A.C. or D.C. 

Sturdily constructed with metal frame. 
Available for A.C. or D.C. Continuous 
or Intermittent duty. Adjustable 
plunger stroke: % to 1? inches. Lift: 
up to 24 ounces. 

Ghangecs 

Equ'p`nent X.RaY 

Appliances 

r 

Business Machines 

Electric Organs 

- Amusement Devices 

Phon, 
h sTAS 

Equipment A\ 
aled 

aYs 
eOxes 

GUARDIAN 
SOLENOIDS 

Outstanding in Guardian's complete 
line of A.C. and D.C. Solenoids-the 
versatile, compact Guardian Number 11 

Solenoid lifts up to 39 ounces, has an 
adjustable plunger stroke ranging from 

-inch to 1 -inch. The average power 
requirement is 27.5 V.A. for the inter- 
mittent duty type, 8 V.A. for the con- 
tinuous duty type. Available for opera- 
tion on any power supply from 6 to 110 
volts D.C., or from 6 to 230 volts, A.C. 
Large capacity-sturdily constructed- 
priced low. 

No. 7 D.C. 

A rugged D.C. Solenoid enclosed in 

metal cover for extra protection. Inter- 
mittent or Continuous duty. Adjustable 
plunger stroke: % to 2 inches. Lift: up 
to 7 pounds. 

Vendue 

Add!n 9 
Machines 

MachInes 

No. 12 A.C. 
Small A.C. unit with laminated con- 
struction. Intermittent or Continu- 
ous duty. Adjustable plunger stroke: 
b to 1 inch. Lift: up to 32 ounces. 

Weighs only 5.5 ounces. 

No. 18 A.C. 
Power type laminated A.C. Solenoid. 
Rugged construction. Intermittent or 
Continuous duty. Adjustable plunger 
stroke: % to 1 inch. Lift: up to 9.5 
pounds. Note heavy duty plunger 
construction. 

WRITE or wire today for your Free Copy of this New 8 -Page Guardian 
SOLENOID BULLETIN "SOL -8" including the new Power Types. 

GUARDIAN ELECTRIC 
1625-G W. WALNUT STREET CHICAGO 12, ILLINOIS 

COMPILI' tl.I 01 CONIt01% S111111.ó IMIOICAN INDUSTRI 
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c PRODUCTION TECHNIQUES (continued) 

New! Hit of the IRE Shows! 

ADVANCE supplies a variety of electronic equipment to the British 
Government and Armed Forces of the British Empire. All Advance 

instruments are precision -engineered and functionally designed to provide 
many years of accurate, trouble -free service, even under difficult conditions. 

PROFESSIONAL INSTRUMENTS AT MODERATE COST 

ADVANCE RF Q -Meter 
Priced right, the Laboratory Q -Meter, Model 

T-1, incorporates an overload -proof VTVM 
indicator. Model T-1 measures Q, Induct- 
ance, Capacitance, and Power Factor at fre- 
quencies between 100 Kc and 100 Mc, in six 
ranges. The frequency oscillator has an accu- 
racy of l'r. oursrnvmNa srecirtcAnu:as: 
Tuning capacitor, calibrated in three scales, 
indicates Capacitance, 40 to 550 mmfd, ± 2',; 
Zf (ohms, Mc) 4,000 to 300, -H 2.$ Lf'= 
(uH, Mc) 600 to 50, ± 2%. Q is measured 
in two ranges, 10 to 100, and 40 to 400, 

accurate to ± 5% (+ 5% FSD.) Only $249.50 

ADVANCE VHF Generator 
Highly versatile, the AIM, ANCE VHF Signal 

Generator, Model D -1/D, covers 10 to 300 
Mc in six ranges with an accuracy of ± 1';, 
and offers both square and sine wave modula 
cion, with direct calibration. Output voltage. 
obtained through 75 -ohm transmission line, is 
continuously variable from 1 uy to 100 my 
and is calibrated in both uy and db. Accu- 
racy: 10 to 150 Mc. ±3 db, ± 1 uv; 150 to 
300 Mc. _+ 4 db, + 2 uv. Output is modu- 
lated 30% (± 3' I by a 1,000 cycles sine 
wave (± 100 cycles) or by a 1,000 -cycle 
square wave (-` 100 cycles.) Only $395.00 

. ADVANCE Audio Generator 
Model J-2 meets the need for a highly 

accurate Audio Generator with low distortion. 
Covers the range from 15 to 50,000 cycles in 
three bands, with an accuracy of ± 2%, + 1 

cycle. The output is continuously variable 
into 600 ohms: 0.1 mw to 1.0 watt (0.25 to 
25 volts) ± 2 db. Maximum into 5 ohms, 
better than 1 watt. Total harmonic distortion 
and hum content above 100 cycles is less 
than 2'í at rated output, or less than 1% 
at 0.1 watt. Only $149.50 

ADVANCE Precision Attenuators CO, er the frequency spectrum from audio to 
UHF. Model A38 provides four 20 db steps of attenuation and is useful up 
to 300 Mc. Model A-55 is designed for extreme accuracy in its RF to VHF 
range. Model A.57 is an absolutely linear device for operation in UHF range. 

WRITE TODAY FOR COMPLETE SPECIFICATIONS 
.Coln : 1 ,teals for the t'uited .%tales 

FISHER RADIO SALES CO., INC. 21-39 44th Dr., L.I.C. 1, N. Y. 

conserves space and is particularly 
applicable to low -voltage circuits 
such as those using transistors. 

Thinness - Dielectrics two or 
three tenths of a mil (0.0002- 
0.0003 inch) thick will withstand 
much more than the 50 volts re- 
quired for most transistor applica- 
tions. Hence, capacitors made from 
this thickness of material occupy 
much more space than is necessary. 
Yet, until the advent of the metal- 
lized lacquer -film capacitor, paper 
or plastic dielectrics thinner than 
about a quarter of a mil were not 
commercially available. Even if the 
dielectrics had been available, 
equipment to handle them was not. 
The thinner the films, the more 
fragile they become. It was neces- 
sary to develop procedures for mak- 

METAL LAYER,, 

PARTING- 
LAYER 

PAPER BASE' 

,DIELECTRIC 
' LAYER 

- - SLITTING LINES 

FIG. 1-Pile-up of base, parting layer, 
lacquer film, and metal. Margins facili- 
tate attaching leads 

ing and handling such thin films. 
The objective was set at about one - 
tenth of a mil (0.0001 inch) dielec- 
tric because experience indicated 
that this would easily withstand 50 
volts. 

The lacquer -film capacitor uses 
a dielectric film only a tenth of a 
mil thick. The dielectric (usually 
cellulose acetate) is metallized on 
one side by vapor deposition of 
zinc, which provides the electrode. 
Two strips of this material, when 
wound together, form a capacitor. 
This makes possible capacitors one - 
seventh the volume of metallized 
paper capacitors. 

When the volume of a capacitor 
is reduced by a factor of seven (in- 
dependent of housings), the volt- 
age at which it may be used is 
reduced only by a factor of ap- 
proximately three. This is due to 
the fact that for a given capaci- 
tance, volume is proportional to 
the square of the dielectric thick- 
ness. However, the voltage rating 
need be decreased only in direct 
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ANNOUNCING AN ENTIRELY NEW STANDARD OF WATER PURITY 

For Electronics Manufacturers 

who require 

EXTREMELY PURE 
WATER 

Water that is not only of high electrical resistance 

(10,000,000 ohms or more) 

hut also 

free of organics, bacteria, 
c\ particulate matter 

Now Barn stead offers 

a new concept of water purification 

ELECTRON ICS - June, 1956 

for further details contact: V. C. SMITH, Technical Director 

arns ad 
STILL & STERILIZER CO. 

84 Lancsville Terrace, Roslindale, Boston 31, Mass. 

Telephone: JAmaica 4-3100 
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PRODUCTION TECHNIQUES (continued) Servo Motors... 

Tested 

Proved 

Guaranteed 

at 65 degrees below zero 

in other environmental tests 

to meet all mil. environmental specs. 

4 
GOOD REASONS WHY 
G -M SERVO MOTORS 
SERVE YOU BEST! 

G -M servo motors are avail- 
able in standard sizes. 

2 G -M servo motors can be 
modified to meet specific cir- 
cuit requirements. 

3 Creative engineering in de- 
signing special servo motors 
with special characteristics. 

4 Fast production-better 
service. 

Torture R-sts in this low tempera tun- chest 
at G -M are only one of the wa) s G -M 
makes its servo motors prove themselves. 

Each G -M servo motor must conform 
to military specifications exactly-for alti- 
tude, high and low temperatures, vibra- 
tion and shock, humidity and salt spray. 

And because G -M specializes in the 
manufacture of servo motors rather than 
servo systems, you can be sure each motor 
will have the optimum characteristics 
under this same condition for you. 

Write Now for C -fil charts, 
specifications and performance data. 
No obligation, of course. 

GI 

manufactured by the Components Divisio-, of 

G -M LABORATORIES INC. 
4336 N. Knox Avenue Chicago 41 

proportion to the thickness of 
dielectric. Thus voltage rating has 
been traded for size reduction to 
an extent heretofore not feasible. 

The lacquer -film capacitor, like 
the metallized paper capacitor, is 
self -healing. An internal short-cir- 
cuit, caused for example by an 
excessive voltage surge, is auto- 
matically cleared by the fuse -like 
action of the thin zinc electrode. 
In this way, the defective areas are 
isolated. 

Manufacture-Because of its 
thinness and fragility it is es- 
sential that the plastic (lacquer 
film) be supported as much as pos- 
sible throughout its manufacture. 
For this purpose a strip of ordinary 
kraft capacitor paper is normally 
used as a base or belt on which the 
lacquer film is placed. Figure 1 

shows a pile-up of the materials 
on this belt. First is the paper, 
which is coated with a parting 
layer. This is another plastic on 
which the dielectric layer will be 
placed and later removed. On top 
of the parting layer is placed the 
dielectric layer, whose uniformity 
and thickness must be carefully 
controlled. On top of the dielectric 
layer is placed a layer of metal 
(zinc) by vacuum vapor deposition. 
The pile-up of material on its sup- 
porting web is then slit to the de- 
sired width, as indicated by the 
dotted lines of the illustration. Two 

UNSEPARATED 

FILM 

PAPER SUPPORTING LACQUER ,LACQUER} WEB 

' n 
EVAPORATED ZINCMETAL- 

IZED LACQUER J 

LACQUERED 
BRAKE 

METAL 
LIZEDLIZED' - 

LACQUER 
FILM 

METALLIZED LACQUER 
FILM SEPARATION 
AND WINDUP 

SUPPORTING--- - 
WEB WITH 
PARTING 
LAYER 

DRIVEN - - 
WIND-UP OF' 
SUPPORTING 
WEB 

FILM 
UNPLATED 

MARGIN 

'SUPPORTING 
WEB 

METALLIZED 
LACQUER 
FILM 

FIG. 2-Method of separating metallized 
lacquer film from parting layer and sup- 
porting web 
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OF` A 

JIPI 

Nichrome*, the famous alloy 
whose spectrogram you see here, 
is as truly a masterpiece as any 
Rembrandt or DaVinci hanging 
in the galleries-and for largely 
the same reason. 

For the principal elements in 

Nichrome, anyone can combine. 
What gives Nichrome its unap- 
proachable superiority over all 
other heat -resistance alloys, is the 
truly personal elements that go 

into its making-the all -impor - 
.8%/10 tant, highly specialized skills of 

the Driver -Harris technicians. 

Step-by-step from melting 
through every processing opera- 
tion, from furnace to finished 
spools of wire (some drawn as 
fine as .0005 dia.) exacting metal- 
lurgical controls and checks 
operate to assure the peerless and 
enduring qualitites of Nichrome. 
These quality controls represent 
58 years of continuous alloy 
research that have established 
Nichrome as the time -tested 
standard by which all similar 
alloys are measured. 

Yes, there is only one Nichrome, 
and it is made only by Driver- 
Harris. 

And in recognition of its unique 
properties, the United States 
Patent Office in August, 1908, 

granted solely and exclusively to 
us the trade -mark NICHROME. 
*T. M. Reg. U. S. Pat. Off. 

Driver - 
Harris* 
COMPANY 

HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, 
Cleveland, Louisville, Los Angeles, 
San Francisco In Canada: 
The B. GREENING WIRE COMPANY, 
Ltd., Hamilton, Ontario 

MAKERS OF THE MOST COMPLETE 

LINE OF ELECTRIC HEATING, 

RESISTANCE, AND ELECTRONIC 

ALLOYS IN THE WORLD 
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I/OLD 
You can etch 
Soldered Circuits 
FASTER in 

HUNT 
S.C.E. 
(Solder Circuit Etch) 

Hunt saw the need for an 
etchant that was faster, would 
work at normal temperatures and was 
more reliable in its action than the 
commonly used sulphuric -chromic acid solution. 

Hunt now offers you Hunt S.C.E. (Solder Circuit Etch) a 
ready -prepared product designed to etch solder plated circuit 
boards ... designed to do it more easily, more effectively than 
it has ever been done before. You'll find that Hunt S.C.E.: 

1. Etches rapidly at room temperatures. 
2. Has a fairly high capacity for copper. 
3. Never attacks the solder -plated circuit. 
4. Has guaranteed uniformity, and is of the highest 

quality because of rigid laboratory control. 

Hunt S.C.E. is essentially an oxidizing solution with the 
capacity to keep the oxidized copper permanently in solution. 
Although many acids will etch copper, S.C.E. solution has the 
peculiar property of not attacking the solder . . . but giving 
fast, odorless etching of the copper. 

HUNT R.C.E. (RAPID CIRCUIT ETCH) FOR PRINTED CIRCUITS 

Hunt R.C.E. is a proprietary etchant, formulated 
printed circuits fast and to speed up production. 

It offers these 6 big advantages: 
1. 15% increase in etching speed. 
2. Immediate action over entire circuit. 
3. Uniformly smooth etching. 
4. Easily removed by washing. 
5. Substantial increase in capacity. 
6. Freedom from fumes. 

to etch 

A temperature between 100°F and 120°F is recommended as optimum 
etching temperature. With splash etching and 110°F temperature, a printed 
circuit board should etch in 21/2 minutes in fresh R.C.E. solution. 

Both etchants are described in Technical Bulletins 
No's 1 & 3 available from your nearest Hunt branch 
or Palisades Park, N. J. 

Manufacturing 
Chemists 

Established 
1909 

Hunt S.C.E. 
solution is 

supplied 
in 125 lb. 

carboys; 
Hunt 

R.C.E. 
solution 

in 145 lb. 
rubber drums. 

PHILIP A. HUNT COMPANY 
PALISADES PARK, N. J. 

Chicago . Clrrrlm,d Cambridge lh,',I,lys AtIssra notas Lus Angeles San Francisco 

PRODUCTION TECHNIQUES (continued) 

strips are thus formed side by side, 
with margins at the outer edges 
of the two strips. The metal ex- 
tends completely to one edge of 
both strips, as indicated by the 
center dotted line. 

A machine is used for applying 
two types of laquer, one over the 
other, in making these capacitors. 
This machine is of the roller-coater 
type which applies lacquer by a 
kind of printing process. 

Before the layers of lacquer are 
separated, and while they are both 
on the supporting web, the metal 
electrodes are vacuum -vapor de- 
posited onto the dielectric lacquer 
film. The pile-up is then slit and 
the metallized lacquer film is re- 
moved from its support, as shown 
in Fig. 2. 

At the top is a roll of a pile-up 
of the web, the parting layer, the 
dielectric layer, and the metal film. 
At the bottom is a roll which winds 
up the waste material, consisting of 
the web and parting layer. The 
metallized dielectric is wound up on 
the middle roll. The winding is 
started with pressure -sensitive 
tape, which will lift up the metal- 
lized dielectric and start it winding 
on the middle roll. A brake is ap- 
plied to the supply roll to maintain 
tension in the web during the 
stripping process. 

Terminals-After the film is ob- 
tained in this manner, it is wound 
into a capacitor. Two rolls of film 
are placed in a machine which 
winds them together with an un- 
coated margin on opposite edges of 
each strip. When metal is sprayed 
on the ends of the unit, it strikes 
the exposed metal edge of one layer, 
but not the recessed metal of the 
other layer. Contact is thus made 
to the two sides, and the capacitor 
is complete except for attaching 
leads and providing a suitable 
housing. Despite the fragility of 
the film, surprisingly little difficulty 
has been experienced with the 
winding operation. 

Leakage-After 2,000 hours on 
life test at twice rated voltage at 
120F, which is probably near the 
upper limit of temperature to 
which the capacitors would be ex- 
posed in an ordinary room, insula- 
tion resistance was still about 1,000 
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LIQUID 
COOLING 

COOLING UNITS 
By a sustained program of research, 
Eastern continuously extends the uses 

of the latest units in electronic tube 
cooling, pressurizing electronic equip- 
ment, and pumping fuels and hydraulic 
fluids. Research and testing laboratories, 
a model shop, and three manufacturing 
plants provide the specialized equipment 
and manpower to turn out fully qualified 
units to meet appropriate government 
specifications. 

From our extensive line of existing units, 
adaptations of these units, or completely 
new designs, Eastern can provide equip- 
ment to handle your project well. Your 
inquiry is welcomed. 

Eastern Cooling Units provide soolont liquid for maintaining within safe operating 
temperature limits liquid cooled electronic tubes or similar devices. The units are com- 
pletely self-contained and usually comprise such components as heat exchangers, fans 
or blowers, liquid pumps, reservoirs, flow switch, thermostat, etc. 
Cooling units can be modified as required for varying conditions encountered in land 
or sea as well as aircraft service. Almost all units are designed to meet such specifics> 
tien as MIL -E-5400 and MIL -E-5272. 

The units shown below are intended only to illustrate the varying requirements which 
can be satisfied. By utilizing fairly standard components and designs based on broad 
experience in this field, Eastern is able to provide at minimum cost equipment exactly 
suiting a specific requirement. 
Eastern welcomes your consultation on liquid cooling problems ranging from 200 to 
20,000 watts dissipation. 

.Write for Aviation Products Bulletin 330. 

MODEL MB -175, TYPE 200 DISSIPA- 
TION: 2,000 watts. ALTITUDE RANGE: 
sea level to 30,000 feet. POWER RE- 

QUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10" x 15-15/16" x 103s" 
nigh. 

MODEL MB -177, TYPE 202 DISSIPA- 
TION: 1700 watts. ALTITUDE RANGE: 
sea level te 50,000 feet. POWER RE- 

QUIRED: 110 volt, 400 cycle, 3 phase. 
WEIGHT: 27 pounds. SIZE: 10" x 19 
15/32" x 71/4" high, per JAN -C -1720A, 
size 81.01. 

MODEL E/HT-200, 
PATION: 1,000 watts. 
sea level to 50,000 
QUIRED: 28 volts D. 

pounds. SIZE: 10" x 

TYPE 201 DISSI - 
ALTITUDE RANGE: 
feet. POWER RE - 
C. WEIGHT: 143 

10" x 6" high. 

MODEL EÌNT-205, TYPE 200A DIS. 
SIPATION: 1600 watts. ALTITUD 
RANGE: sea level to 5,000 feet. POWER 
REQUIRED: 28 volts D.C. WEIGHT: 25 
pounds. SIZE: 10" x 21" x 10" high. 

MODEL E/HT-210, TYPE 200 DIS- 
SIPATION: 1500 watts. ALTITUDE 
RANGE: sea level to 10,000 feet. POWER 
REQUIRED: 208 volts, 400 cycle, 3 pha 
WEIGHT: 35 pounds, SIZE: 113/4" s 191. 
x 1219" high. 

MODEL NO. 54A DISSIPATION: 1,000 
watts. ALTITUDE RANGE: sea level to 
5,000 feet. POWER REQUIRED:, 100 to 
?10 volts D.C. WEIGHT: 10 pounds. SIZE: 
7th" x 131" x 9-1416" high. 

ELECTRONICS - June, 1956 Wont more information? Use post card on last page. 229 

www.americanradiohistory.com



Dont GainAleikitA 
Cable Performance 

-Depend on PU LO / 
"Almost" is never enough 

when it comes to cable per- 
formances. You must be 
100% certain the cable you 
select is custom-made to do the 
job your power engineering 
plans call for. You must know 
you can depend on cable per- 
formance in every respect. 

Many of America's major 
users of cables have found they 
can depend on Phalo to pro- 
duce exactly the cable needed. 

Send Phalo a copy of your 
cable "specs". You'll discover 
a new kind of cable depend- 
ability. 

Ask For The Complete Phalo Catalog 

P1UI LO 
PLASTICS CORPORATION - eii (4 c,!a 1.1 ( re ic,ia .7a 

CORNER OF COMMERCIAL STREET 

WORCESTER, MASS. 

Insulated Wires, Cables - Cord Set Assemblies 

PRODUCTION TECHNIQUES (continued) 

megohm-microfarads. This com- 
pares quite favorably with that of 
capacitors made by more conven- 
tional methods. It is relatively easy 
to achieve capacitors of one or two 
microfarads capacitance having 
power factors less than 4 percent 
at 10 kc. 

Lead -Cutting Gage 

Operator using length of wire to dem- 
onstrate how leads of component are 
cut at right side of gage 

A TAPERED wood jig with fourteen 
horizontal grooves serves as a 
gage for cutting leads of resistors 
and other components to any of 
fourteen different lengths on a tv 
subassembly line in the Westing- 
house Metuchen, N. J. plant. The 
opeartor holds the part against the 
left side of the gage with the lead 
resting in the groove of the desired 
length, then uses side -cutting pliers 
to snip the lead on the right side of 
the gage. The tool is hinged to the 
bench, so that it can be swung down 
toward the floor in front of the 
bench when not in use, leaving the 
work area unobstructed. 

Slicing Tubes for Study 
WHEN PRODUCTION difficulties neces- 
sitate precision checking of spac- 
ings between parts of tubes 
enclosed by anodes, representative 
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TEXAS INSTRUMENTS PROGRESS REPORT ON HIGH FREQUENCY 

VHFtransistors NOW! 

NEW `GROWN -DIFFUSED' 
TYPES COMMERCIALLY 

AVAILABLE IN 
PRODUCTION QUANTITIES 

a 

V 

kl 

HIGH GAIN VHF TRANSISTORS with usable power levels and band 
widths are now immediately available from Texas Instruments ... 
another first for the leading producer of silicon and germanium 
transistors. Your design horizons are now extended to include 
all -transistor TV, FM, and VHF receivers ... and transistorized 
amplifier, oscillator, or switching applications in communications, 
telemetering, or radar. 

NEW VHF GERMANIUM TRANSISTOR 
OSCILLATING FREQUENCY IS ABOVE 250 MEGACYCLES ... alpha cutoff 
frequency is 200 mc. Typical gain is 12 db at 100 mc (unregenerative) . 

This performance in a production transistor was unheard of prior to 
perfection of the "grown -diffused" method - an exclusive Texas Instru- 
ments technique. 

NEW HF SILICON TRANSISTORS 
FREQUENCIES TO 30 MEGACYCLES, rated 30 volts and 125° C, make 
these "grown -diffused" units ideal for high temperature military and 
commercial applications. They increase to 10 the types of silicon tran- 
sistors now available from Texas Instruments, and represent the con- 
tinual improvement in frequency, gain, and power made by the pioneer 
producer of silicon transistors. 

OTHER NEW SEMICONDUCTOR DEVICES FROM TI 

NEW HIGH POWER TRANSISTORS - 12 -watt dissipation germanium power 
transistor and 8.75 -watt dissipation silicon power transistor. NEW HIGH 

VOLTAGE RECTIFIERS - full wave and single junction half wave 1500 - 
volt silicon units stable to 150° C. NEW HIGH CONDUCTANCE DIODES - 
4 types of axial -lead silicon junction diodes with 100 ma forward cur- 
rents and 0.1 µa back currents. 

All these devices in production and available immediately. Write today! 

LOOK TO TI FOR: GERMANIUM VHF, 
POWER, RADIO, & GENERAL PURPOSE 
TRANSISTORS SILICON HF, POWER, 
& SMALL SIGNAL TRANSISTORS 
SILICON RECTIFIERS AND DIODES 

TEXAS INSTRUMENTS 
INCORPORATED 

6000 LEMMON AVENUE DALLAS 9, TEXAS 
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YLON COIL FORMS 

A NEW PRODUCT INTRODUCED BY 

Patents Pending 

CLEVELAND CONTAINER CO. 
Makers of CLEVELITE ` . . . 

the QUALITY name for Phenolic Tubing 

CLEVELAND'S NYLON FORMS .. 
are a one-piece precision molded, high temperature form for 
use with threaded cores. 

eliminate costly assembly operations as they can be had 
with the collar as an integral part of the form. 

collars are notched to prevent slipping turns, speeding 
winding operations. 
edges are serrated to provide greater friction when engaged 
with winding arbor. 
have six internal ribs enabling cores to be pressed into the 
form, eliminating time consuming, hand threading operations. 
have unique patented chassis lock, eliminating costly 
mounting clips. 
resist electrolysis indefinitely. 
available in all R.E.T.M.A. standard colors, for easy identi- 
fication . . . in certain lengths to fit 8/32 and 1 í 4-28 
core sizes. 

'Reg. U. S. Pat. Off. 

THE 

CLEVELAND CONTAINER 
COMPANY 

6201 BARBERTON AVE. CLEVELAND 2, OHIO 
PLANTS AND SALES OFFICES: 

CHICAGO DETROIT MEMPHIS PLYMOUTH, WIS. OGDENSBURG, N.Y. JAMESBURG, NJ. LOS ANGELES 

ABRASIVE DIVISION at CLEVELAND, OHIO 

Cleveland Container Canada, Ltd., P H and Toronto, Ont. 

Representatives: 
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 

NEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 

CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 

WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES 

PRODUCTION TECHNIQUES (continued) 

Example of slices cut from plastic -filled 
tube without disturbing positions of deli- 
cate grid wires 

samples of the production run are 
carefully opened up and filled with 
a liquid plastic, such as Plexiglas. 
When this hardens, the tube can 
be sliced with a diamond saw to 
give accurate cross -sections at any 
desired points. These slices can 
then be examined under a micro- 
scope and critical spacings can be 
measured. The technique is used in 
the General Electric receiving tube 
plant at Owensboro, Ky. 

Potting Connectors with 
Remeltable Plastic Molds 
DISPOSABLE plastic potting molds 
have been developed for potting 
electrical connectors in harness as- 
semblies of guided missiles being 
turned out by the Convair division 
of General Dynamics Corp. at its 
Pomona, Calif., plant. 

The process is used to cover the 
electrical connections with syn- 
thetic rubber to make them mois- 
ture and fungus proof and to in- 
crease their resistance to breakage 
or other damage. The method has 
eliminated costly production delays 
and greatly reduced the high rate 
of operational failures because of 
electrical harnesses. 

Previous to the installation of 
this method, approximately 40 per- 
cent of the harnesses required re- 
work operations. Of the first 200 
harnesses made with potted plugs, 
only 1.5 percent were found to be 
defective. It is expected that with 
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....... . 

Chances are at least 

98 out of 100 
that this part 

will be perfect 

The Metal Stampings Plant, Sylvania 
Electric Products, Inc., keeps rejects 
under 2% even on complex, close - 
tolerance parts produced at rates to 
9,000 per hour. Optical gaging 
helps set this level. 

The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by The Metal Stampings Plant, Sylvan- 
ia Electric Products, Inc., at York, Pennsylvania. Tolerances run to ± .001"; 
as many as 10 dimensions must be held, including inner and outer diameters. 
Yet even on parts more difficult than this-parts with tolerances of .0005" 
and forming rates of 9,000 per hour-Sylvania gets an acceptance rate of 
over 98 %. 

Inspection on Kodak Contour Projectors helps Sylvania do the job to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through- 
out the run, production samples are checked at regular intervals-making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec- 
tion rates more than 50% since Kodak Contour Projectors were installed. 

If you have difficult inspection problems involving quantity, speed, close tol- 
erances or hard -to -measure dimensions like shoulders, holes, radii or angles, 
there's every reason to expect a solution by optical gaging on a Kodak Con- 
tour Projector. There's a representative in your area who can tell you more. 
To get in touch with him, or for a copy of the booklet, "Projection Gaging 
with Kodak Contour Projectors," write Special Products Sales Division. 

EASTMAN KODAK COMPANY, Rochester 4, N. Y. 

the KODAK CONTOUR PROJECTOR 

Little training is required to operate a Kodak 
Contour Projector. Operators sit comfortably 
in a fully lighted room. rhe work gets out in a 
hurry. 
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PRODUCT,ON TECHNIQUES (continued) 

ENGIN EERING TIMETABLE 

1:50 P. M. HOLDING THE CURVES 

The curves, of course, are not on the 
highway, but on the oscilloscope. The 
men? Fairchild Guided Missiles Division 
engineers. The project? Testing advanced 
equipment for a new FGMD project. 

Working from start to finish on their 
project as a team, these engineers typify 
the group spirit of engineering at Fairchild 
Guided Missiles Division. To bring prob- 
lems to solutions faster, to speed progress 
in such fields as inertial guidance, passive 
guidance and radar, and many other 
projects, FGMD engineers pool their 
collective talents, experience and inven- 
tiveness. And, they see their work through 
from idea to success. 

Investigate the opportunities on the right. 
If you see one you're qualified for, ar- 
range an interview. You'll like what you 
see at Fairchild Guided Missiles Division. 

Send your complete resume to R. B. 
Gulliver. He'll give it prompt attention. 

234 

...WHERE THE FUTURE IS 

Senior Electronics 
Engineers: 

Missile systems 
Senior Electronics 

Engineers: 
Servo and Analog 

Computer experience 
Project Engineers: 

Electronics or 
Electromechanical 

background 
Senior 

Aerodynamicists: 
Supersonic Aerodynamics, 

includes performance, 
stability and control 

analysis 

MEASURED IN LIONT-VEARSI 

FAI RCH I LD 
GUIDED MISSILES DIVISION WYANDANCH,LONG ISLAND, N.Y. 

A Division of Fairchild Engine and Airplane. Corporation 

Want more information? Ilse post card on last page. 

Molds in place, ready for Injection 

continued research the amount of 
rework will be further reduced. In 
addition, Convair found that it 
could effect a saving in man-hours 
required to turn out the assembly 
by use of the potting method. 

The process involves making a 
plastic butyrate mold, fitting it over 
the connection or terminal to be 
potted, filling the mold with a 
Thiokol -type synthetic rubber and 
curing the rubber for 4 hours in an 
oven at 120 F and removing the 
mold. The process is now being 

Rubber plug body completed 

Molds after use, ready to be melted for 
reuse to reduce cost of process 
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V 

For industrial and high temperature applicatiors! 

International 

M1iColl 
power diodes! 

Operating temperature range: -55 C to +1507 

Ply ratings from 50 volts to 600 volts 

Rectified DC current range: 100 ma to 1.25 amperes' 

*Mounted on cooling fins. 

IN FULL 
PRODUCTION! 

International silicon diodes are the result of 

8 years experience in the development of advanced 

rectifier products...all manufactured to the highest standards 

of reliability in the industry! INTERNATIONAL RECTIFIER . . 

the complete line -SELENIUM -GERMANIUM -SILICON 

a world of difiercncc (kr,ayh research! 

STUD MOUNTED 

ti¡ 

7 

AND PIG TAIL LEAD CONSTRICTION 

ALL -WELDED 
HERMETICALLY SEALED 
SHOCK -PROOF 
HOUSING. 
No solders or fluxes 
used in sealing. 

TWO STYLES AVAILABLE 

Standard type for 
Industrial Power Supply 
Application. 

Extra Low Leakage type 
for magnetic amplifier 
application. 

International Rectifier 
COR P OR A TION 

EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA PHONE OREGON 8-6281 
NEW YORK: 132 E. 70TH ST., TRAFALGAR 9.3330 CHICr-GO: 205 W. WACKER Ut., FRANKLIN 2-3889 
N CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLO AVE. W., TORONTO, ONTARIO, RU 1-6174 

'FHE WORLD'S LARGEST SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS 
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eXtJeU&eCe Our 
Solves 
RELAY 
Problems,. 

°9a(, 

FOR A QUARTER OF A CENTURY 

Potter and Brumfield has designed 
and manufactured relays. 

Many thousands of relays engineered to meet 
the most exacting quality standards. 

But, still thousands of other designs built to meet the 
most competitive prices. 

Samples and quotations gladly furnished. 

For quick delivery over 350 different standard relays 
stocked by Franchised Distributors throughout the 
United States and Canada. 

PRINCETON, INDIANA 
SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY COMPANY 

i/ 

RS Series Relay 
tIlustr at ed 

low cost 8 sensitive 
type relay 

PRODUCTION TECHNIQUES (continued) 

Dipping matrix in liquid plastic to form 
mold to be used for potting 

used on practically all electrical 
connections in the guided missile. 

Initial Problems-One problem 
involved finding a potting agent 
that would flow easily to cover the 
wires and connections, had suit- 
able dielectric properties and 
would harden or cure easily. 
Thiokol met these specifications 
but hardened so rapidly that it 
had a very short work life. 

A proper material for molds 
also presented a problem. Various 
materials, including metals, were 
tried, but the result was always 
the same. The rubber would stick 
to the mold. Finally Butyrate 
Westcoat clear 202 plastic was 
tried and it worked. The same 
plastic is being used today. 

Once the rubber hardens, on 
most substances, nothing will re- 
move it. This presented several 
problems, one involving the peo- 
ple employed in the potting proc- 
ess. The rubber would stick to 
their clothes and also to their 
skin. It was solved by providing 

Stripping mold from matrix 
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Now, it "eqrth satellites" 

The imagination of engineers, scientists, and laymen 
alike has been wetted by the exciting prospect of 
launching the first man-made earth satellites! Called 
project "VANGUARD," it is planned as the high -point 
of the world's longest "year"-the eighteen months 
between July 1, 1957 and December 31, 1958 of the 
International Geophysical Year. 

First presented in a symposium, March 20th at the IRE 
Convention, this scientific, history -in -the -making event 
is detailed well in advance for you in the special June 
"earth satellite" issue of Proceedings of the IRE. 
Because it is written by men in charge of project devel- 
opment, this will be the basic textbook of applied elec- 
tronic technology in the satellite field. 

This definitive issue presents the working data of plac- 
ing in orbit, construction of the satellite, telemetering 
and other pertinent information. Herein are stated the 
objectives and scientific gains to be achieved by the 
"earth satellite" program. 

You will find in this special issue a complete explana- 
tion of: 

1. tracking the missile-by radio and optics, 

2. gathering data from the missile-by radio trans- 
mission, propagation, and intermittent reception 
from widely separate points on earth-and the 
rapid computations to be based on such data. 

You will also find practical application of this develop- 
ment to other electronic fields in this up-to-the-minute 
symposium. You'll find the "satellite" issue of Pro- 
ceedings of the IRE a publishing event of great value. 

Price to non-members... $2.00 

(All IRE members will receive this June issue as usual. 
Extra copies to members, $1.00 each.) 

The Institute of Radio Engineers 
1 East 79th Street New York 22, N. Y. 

CONTENTS OF THIS SIGNIFICANT ISSUE: 

"Symposium: The U.S. Earth Satellite Program- 
Vanguard of Outer Space," Chairman: W. R. G. Baker, 
General Electric Co., Syracuse, N. Y. 

"The International Geophysical Year Program," 
by Joseph Kaplan, National Academy of Sciences, 
Washington, D. C. 

"The Exploration of Outer Space with an Earth 
Satellite," by J. P. Hagen, Naval Research Laboratory, 
Washington, D. C. 

"Placing the Earth Satellite in its Orbit," by M. W. Rosen, 

Naval Research Laboratory, Washington, D. C. 

"Telemetering and Propagation Problems of Placing 
the Earth Satellite in its Orbit," by D. G. Mazur, 
Naval Research Laboratory, Washington, D. C. 

"Tracking the Earth Satellite and Data Transmission 
by Radio," J. T. Mengel, Naval Research Laboratory, 
Washington, D. C. 

"Optical Instrumentation of the Earth Satellite," 
by F. L. Whipple, Harvard University, Cambridge, Mass. 

"The Scientific Value of the Earth Satellite Program," 
by J. A. Van Allen, State University of Iowa, Iowa City, Iowa. 

r 
PROCEEDINGS OF THE IRE 

1 East 79th Street, New York 21, N. Y. 

Enclosed is $2.00 

Enclosed is company purchase order for the June, 1956 issue 

on `Earth Satellite" 
Send to: 

Name 

Company 

Address 

City & State 
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los 

KEY 
1. Critical Region 
2. Heat Exchanger 
3. Pump Impeller 

This simplified drawing of an experimental 
homogeneous type power reactor, now in 
the final assembly stage, shows one of five 
nuclear reactor projects currently under way 
at Los Alamos, where the world's first ho- 
mogeneous reactor was designed and built 
and is still in operation. 

Indicative of the importance of these experi- 
ments is the Laboratory's thirteen year record 
in active research, design and development 
in this major field of basic scientific interest. 

Many challenging projects in nucleonics, 
physics, chemistry, metallurgy, mathematics 
and engineering support these as well as 
other of the Laboratory's diverse activities. 

Top-level scientists and engineers interested 
in long-range career opportunities at one 
of the nation's foremost scientific labora- 
tories con secure complete information by 
writing 

DEPARTMENT OF SCIENTIFIC PERSONNEL 
Division 903 

alamos 
scientific laboratory 

OF THE UNIVERSITY OF CALIFORNIA 

LOS ALAMOS, NEW MEXICO 

PRODUCTION TECHNIQUES conhnued 

Loading injection gun with rubber com- 
pound in preparation for petting 

Injecting rubber compound to form plug 
body around cables and connector 

them with smocks to cover their 
clothing and rubber gloves to pro- 
tect their hands. 

Special equipment was also 
needed for injecting the rubber 
into molds around connections. 
The gun finally adopted resembles 
a cross between a grease gun and 
a giant hypodermic syringe, lined 
with a special substance to which 
the rubber will not adhere. 

Dielectric loss through the pot- 
ting compound also presented a 
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Keeping in step with fast -stepping 

lr 

SERIES 43 CONTROL 

1 ohm to 50,000 ohms. Wire - 

wound. Plus/minus 10%. Closer 
tolerances available. 2 -watt 
rating. 

11/s" diameter X 9/16" deep. 

Terminals reversed to meet 
printed -wiring requirements. 

Rotation: Mechanical, 300 
effective, 280 . 

PRINTED WIRING... 

SERIES 39 CONTROL 
Screwdriver -adjusted for semi- 
permanent settings. 

Available as rheostat or poten- 
tiometer. Wire -wound. 2 -watt 
rating. 

Terminals designed for printed - 

wiring connections. 

42 ohm to 5,000 ohms; plus; minus 
20%. 
3/4" diameter X 3/8" deep. 

Three typical printed -wiring components by 
Clarostat. Others available. Ease of instal- 
lation in sub -assemblies of printed -wiring 

STANDEE RESISTOR 

Terminals designed for printed - 
wiring circuitry. Spring -clip ac- 

tion locks STANDEE securely dur- 
ing soldering phase of assembly. 

Available in 10 watts to 30 watts. 

6000 to 21,000 ohms. (Wattage 
and Ohmage based on length). 

Five lengths - 11/2" to 4" 
Plus minus 10%. Closer toler- 
ances available. 

Resistance element wound on 

glass fiber core, sealed in stea- 
tite tube. 

Standee permits maximum heat 
dissipation above printed -circuit 
mounting panel. 

circuitry, accounts for low cost factor. 
Always, there's a Clarostat control or resis- 
tor to meet every application need. 

Let us collaborate in your printed -wiring and other automation 
requirements and problems. Latest Engineering Data on request. 

CLAROSTAT MFG. CO. INC., DOVER, NEW HAMPSHIRE 
In Canada: Canadian Marconi Co., Ltd., Toronto 17, Ont. 

Manufactured under license in Great Britain by A. B. Metal Products Ltd., 17 Stratton St., 

London W. 1, Concersionoires for British Commonwealth except Canada. 
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Official U. S. Navy Photograph 

`Diamond H' Aircraft - 
type Relays Go to Sea 

in the Nautilus 
Their reliability proven in such critical land and air applica- 
tions as guided missiles, jet engine controls and fire control 
systems, "Diamond H" miniature, hermetically -sealed, air- 
craft -type relays were chosen by Westinghouse for an im- 
portant role in the world's first atomic -powered submarine. 
They're used in the reactor control system of the Nautilus. 

Possible performance characteristics of 
"Diamond H" Series R 4 PDT relays 
span such broad ranges that the modifi- 
cations which can be arranged to meet 
particular sets of requirements are almost 
endless. They're fully described in Bul- 
letin R250, a copy of which is yours for 
the asking. Our engineers will gladly 
work with you to develop a variation 
for 'your specific need. 

jpcT 

;T. N}t.?. h<Il';6:"_ 

THE HART MANUFACTURING COMPANY 
202 Bartholomew Avenue, Hartford 1, Conn. 

PRODUCTION TECHNIQUES (continued) 

problem in some components of 
the product. Use of varnish and 
a sleeving material over terminals 
before potting was the solution 
here. 

Convair people involved in the 
development of the potting process 
include assistant division manager 
R. C. Loomis, assistant foreman 
Steve Herman, H. P. Miller of Ex- 
perimental Engineering, Herb 
Vooigt of Manufacturing Engi- 
neering and Engineering's electric 
and electronic production design 
group under Raymond Soward. 

Push -Along Test Line 
For Printed Radios 
ALL ALIGNMENT and test opera- 
tions for a Westinghouse radio re- 
ceiver are carried out while the 
etched wiring board is mounted in 
a test rack that is pushed down the 
line at regular intervals by an air 
cylinder setup. As the test racks 
move past, each operator performs 
her assigned test and alignment 
operations. This gives the final test 
line the same precision of timing 
and the same production rate as the 

Alignment position on push -along test 
line. Cutout in vertical support board 
permits reaching bottom adjustment 
screw of i -f transformer with tool in 
left hand 
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A COMPARISON GRAPH between 
General Electric Vac -u -Sel rectifiers 
and three other makes, showing the 
change in forward voltage with time. 
Note that all other makes have at 
least doubled their forward resistance 
(completely aged) in less than 30,000 
hours. Vac -u -Sel rectifiers' long life 
makes them ideal for such applica- 
tions as business machines. 

5,000 10,000 15,000 20,000 25,000 30,000 

OPERATING HOURS AT 35 C 

WHEREVER LONG SERVICE IS ESSENTIAL .. . 

G -E SeL Rectifiers Will 

Give 80,000 Hours of Reliable Life 
When you're designing a circuit fora business machine or other 
essential -service type of industrial machine, two important 
objectives are absolute dependability and maximum life. 
Therefore, it will pay you to take advantage of the special 
characteristics of General Electric Vac -u -Sel rectifiers. This 
long -life rectifier has more than adequately proved its de- 
pendability in many years of outstanding service. 
THE VAC -U -SEL RECTIFIER IS UNIQUE in that it is manu- 
factured by an exclusive sphere -type, vacuum -evaporation 
process, which G.E. has been using for over 15 years. The 
ultimate benefit is 80,000 hours life expectancy at full -rated 
current and voltage. This is at least 1% longer than the life 
expectancy of ordinary selenium rectifiers under the same 
conditions. 

In addition, the Vac -u -Sel rectifier gives you low forward 
resistance, and minimum heat loss. 

A full line of Vac -u -Sel rectifiers is available. Contact your 
nearest G -E Apparatus Sales Office, or write for Bulletin 
GEA -6273 to: Section 461-42, General Electric Co., Sche- 
nectady 5, N. Y. 

* Vac -u -Sel is a trade -mark of the General Electric Co. It designates top-quality 
selenium rectifier cells manufactured by a unique sphere -type vacuum -evaporation 
process. Vac -u -Sel rectifiers are produced by the Rectifier Department, Lynn, Mass., 
headquarters for silicon, germanium, selenium and copper -oxide component rectifiers. 

THE SECRET'S IN THE SPHERE 
A vacuum -tight sphere is used 

to evaporate selenium onto alu- 
minum plates. This unique G -E 
process results in a more even, 
natural -crystalline formation of 
selenium. It also eliminates con- 
taminants, and permits better 
control over the more than 100 
variables encountered in the man- 
ufacture of selenium rectifiers. 

The end result is a Vac -u -Sel 
rectifier made by a precision process more closely related to 
a science than an art. This makes it possible to accurately 
predict performance, repeat the same dependability, and 
maintain the same high quality. 

ogress /s Our /Most important Product 

GENERAL ELECTRIC 
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TW0-WAN IIA111() 
communications e9uipmertt 

VHF -FM FOR: VHFLAM F1111: VHF 
MOBILE AIRPORT VEHICLES ANTENNAS 

AINCRAET GROUND STATIONS REMOTE CONTROLS 

MARINE POINT.TOPOINT ACCESSORIES 

MOTORCYCLE 

PORTABLE 

RASE 

FLIGIITCOM 
MODEL 400-12/24 SERIES 

VHF -FM for AIRCRAFT 
Provides communications between 
ground FM systems and executive, 
patroling and utility aircraft. Used 
by fishing fleets, petroleum pro- 
ducers, pipe line helicopters, 
State police, Conservation 
departments, crop dust- 
ers, power companies 
and departments, 
of the U. S. 
government. 

All FLIGHTCOM models are on 
"List of equipment acceptable 
for licensing" and are certified 
with the Federal Civil Defense 
Administration. 

FLIGHTCOM PACKAGE 

Model 400-12/24 

io ____,---- 

ni.-...... - \ .. 'Q ! aE1 :,-. I .' f-[7<7-,-,4110,:"--- - 1i O O O O 

DESIGNERS AND MANUFACTURERS O ' , ADIO COMMUNICATIONS EQUIPMENT 

Model 
400-12/24 

Chassis 

FEATURES: 
COMPACT . . . Case size 14" 
x111/2"x61/2" 
LIGHT . . . 22 lbs. (without 
antenna and speaker) 
POWERFUL ... 25 watts output 
UNIVERSAL . instantly 
changed from 12 volt to 24 
volt operation 
EFFICIENT . . . low battery 
drain: on 12 volt-total stand- 
by. 4.5 amps, transmitting 10 
amps. on 24 volt-total stand- 
by 2.5 amps, transmitting 5 
amps. 
LOUD . . . 1 watt minimum 
with less than 8% distortion. 
PERFORMANCE . . . identical 
with ground systems. 
QUALITY . - . exceptional 
value/price ratio. 

ATTENTION DEALERS! 
Write for available territories. 

COMMCNICATIII COMPANI', Inca 
FOUNDED 1938 CORAL GABLES, MIAMI 34, FLORIDA 

PRODUCTION TECHNIQUES continued) 

First position on test line, showing how 
connections are made from radio to 
test rack. Push -along air cylinder is 
mounted under sheet -metal hood at 
left and controlled by timer. Empty 
racks come back over conveyor at rear 

similarly designed push -along as- 
sembly line for this set. 

The wiring board is held upright 
in a grooved wood block. A vertical 
support with pads presses against 
the bottom center of the board to 
serve as a backstop when pressure 
is applied during alignment adjust- 
ments. 

The line cord of the wiring board 
is plugged into a receptacle on the 
test rack. The test rack in turn 
receives its power from a trolley 
duct running the length of the test 
line at the rear. Each test rack has 
its own loudspeaker, with clips for 
connecting to the loudspeaker leads 
of the radio. 

Antenna leads are pushed into 
clips mounted on a loop antenna 
fastened flat on the test rack, for 
pickup of signals from radiating 
signal generator leads running 
under the test line. 

At alignment positions, pushbut- 
ton control boxes provide a choice 
of signal frequencies. 

Ultrasonic Cleaner for 
Etched Wiring Boards 
A CUSTOM -DESIGNED ultrasonic 
cleaner for the removal of solder 
flux, chemical residues, grease and 
dust from etched wiring boards 
after dip -soldering has been made 
by McKenna Laboratories, Santa 
Monica, California, for a major 
West Coast aircraft manufacturer. 

Previously, the most satisfactory 
means of cleaning these boards was 
hand scrubbing, using a detergent 
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HOW Formico IMPROVED FABRICATED PART PERFORMANCE AND SAVED 23%! 

Formica studied performance require- 
ments, developed a special grade, pro- 
duced a better part, and saved the 
customer 52c a pound. 
Are you buying laminated plastic properties you don't 
need? Or are you paying the penalty of poor product 
performance because you've been short-changed on 
essential properties? 

You can never be sure until you have a Formica fabri- 
cating engineer check your performance requirements. 
Tell him what you need, where and how you'll be 

Your blueprint 
tells only half 

the story... 

using your fabricated part. Then he'll select the one 
grade that's best and most economical for you. 

With 52 standard grades, and a competent research 
staff to develop special new ones, there's never any 
compromise with grade selection at Formica. And design 
modifications recommended by Formica fabricating 
engineers will further help to produce a better part, 
frequently at big savings. 

This fabricating service is part of Formica -4, designed 
to give you the best grade at lowest cost for your applica- 
tion. Call your Formica district office or send us your 
blueprints and your performance requirements. Formica 
Corporation, subsidiary of American Cyanamid, 4640 
Spring Grove Ave., Cincinnati 32, Ohio. 

... tell us your performance 
requirements and we'll 
save you money . 

. . . . . . . . . . 
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PRODUCTION TECHNIQUES (continued, 

Precisi0" OFFERS YOU 

PAPER TUBING 

HIGHEST QUALITY, LOW COST in 
any shape 

every size 

any length 
plus 

any ID 

every OD 

any quantity 

CELLULOSE 
ACETATE 

a FISHPER 
DIELECTRIC 

PA 
KRAFT 

COMBINATIONS 

PHENOL IMPREGNATED 

Round, square, rectangular, triangular, any shape, any size - 
Precision Paper Tube Co. can provide all your paper tubing needs. 
Your specifications are met to the most exacting tolerances. Precision 
Paper Tubes are sturdy, crush resistant, have high tensile strength 
and excellent dimensional stability. 

Send in your specifications for samples. Request Arbor List of 
over 2000 sizes. 

HIGH DIELECTRIC BOBBINS FOR BETTER COILS 

Precision -made on specially designed equip- 
ment, using the finest materials, to provide 
maximum tensile strength, light weight, more 
winding space and other essential electrical and 

mechanical characteristics. 
Furnished in any size or shape. Supplied plain or fitted with leads, 

slots or holes. Flanges cut to specification, plain or embossed. Tube 
ends swaged to lock flanges. 

Send Specifications for samples. Ask for illustrated folder. 

Sales Representatives in: 

New England: Framingham, Massachusetts, Trinity 3-7091 
Metropolitan New York, New Jersey: 

Jersey City, New Jersey, Journal Square 4-3574 
Upstate New York: Syracuse, New York, Syracuse 4-2141 
Northern Ohio, Western Penn.: Cleveland, Ohio, Atlantic 1-1060 
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555 
California: Pasadena, California, Sycamore 8-3919 

Canada: Montreal, Quebec, Canada, Walnut 0337 

2041 W. CHARLESTON ST. CHICAGO 47, ILL. 

Plant No. 2: 1 Flower St., Hartford, Conn. 

Dip -soldered board being inserted in tank 
,for ultrasonic cleaning 

and a stiff -bristled brush. This 
method was unreliable from the 
standpoint of reproducibility and 
was time-consuming and quite in- 
efficient. 

Tank Setup-The new ultrasonic 
cleaning setup is driven by a 750 - 
watt McKenna ultrasonic gener- 
ator. The cleaning tank is 7 inches 
wide, 10 inches deep and 25 inches 
long. Two barium titanate trans- 
ducers are mounted on the long 
sides of the tank, slightly offset 
from each other, so both sides of 
the board may be cleaned at the 
same time. A metal guard is 
mounted at the rear of each trans- 
ducer as a safety precaution. 

Results-Tests conducted by the 
aircraft manufacturer indicate that 
this ultrasonic cleaning of etched 
circuit boards gives a degree of 
cleanliness equal to or greater than 
that provided by hand -scrubbing or 
soaking, takes less time than that 
required for hand -scrubbing and 
much less time than soaking. It 
makes possible very close control 
of processing variables and practi- 
cally eliminates human error as a 
significant factor in obtaining a 
designated standard of cleanliness. 

Because of these advantages, the 
ultrasonic setup lends itself to com- 
plete mechanization of the chassis - 
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In 7 short years, CAC has reached a 

dominant position as an exclusive toroidal 
coil winding and component producer. 

Why? 
We believe it is due to meticulous care, 

advanced research-and to the special- 
ized skill of our people. 
Thankful for the trust important customers 
have placed in us, we are ever mindful 
of a growing responsibility --YOU CAN 
DEPEND ON CAC! 

UNCASED TOROIDS 
Basic inductor component. 
Plain, wax, or plastic dip 
with flex -leads. Hi Q values 
up to 10 mc. Complete range 
of sizes: subminiature, wed- 
ding ring, etc. 

STEEL CASED TOROIDS 
Hermetically sealed to MIL -T-27 
specifications-mounting area min- 
imized - lo -hum pickup - hi -perm 
cases - standard inductances in 
stock. 

SUB -MINIATURE FILTERS 
All types of filters-toroidal induc- 
tors and special capacitors for maxi- 
mum stability, sharpness, and atten- 
uation-advanced design and printed 
circuit techniques make possible high 

degree of miniaturization- 
hermetically sealed con- 
struction. 

DELAY LINES 
Designed to your specifications 
-of lumped constant type. 
Ideal for sonar applications. 

SATURABLE REACTORS 
Transformers: Up to 12" OD x 5/8" 
ID x 41/2" high-handling 16 to 38 
wire on largest units-miniature 
transformers to 48 AWG. 

HI -CYCLE TRANSFORMERS 
Range -400-6000 cps 
Efficiency-up to 95% 
Wattage -6 mw -200 watts 
Temperature -55° to +155° C 

Depicted -6 KC 100 Watt Unit 
Less than 1.65 cubic inches 

FOR ADDITIONAL INFORMATION CONTACT 

COMMUNICATION ACCESSORIES CO. 
HICKMAN MILLS, MISSOURI PHONE KANSAS CITY, SOUTH 1-5528 

TUNED 
REACTORS 

Applications: 
Servo Systems 
Data Telemetering 
Remote Frequency Control 

Illustrated-High Frequency Reac- 
tor Tuned by Varying D.C. Current. 

W - 1" 
L - 11/4 
H - 15/32" 

PLASTIC CASED TOROIDS 
CAC compression molded toroids have 
become the standard of the industry. 
Incorporated in most advanced mili- 
tary and domestic applications. Stocked [f 
units for immediate shipment. vV 

TUNED CIRCUITS 
For Printed Circuit Applications 

Multiple Tuned Transformers 
Delay Lines 
Tuned Circuits 

W - 1" 
L-41/4" 
H - 7/16" 

PULSE TRANSFORMERS 
Customized toroidal units. Block- 
ing oscillator and pulse coupling 
transformers for specific appli- 
cations. Nth degree subminiaturi- 
zation. 

MAGNETIC AMPLIFIERS 
Toroidal construction and quality mat- 
terials provide: high gain per stage- 
fast, stable response. Multiple, elec- 
trically isolated input and output wind- 
ings-line frequencies 60 cycles, 400 
cycles and higher -operating tempera- 
tures -55° to +100° C-hermetic 
sealing to MIL specs. 

DISCRIMINATORS 
Linear frequency sensitivity 
and temp. compensated. 
May be packaged with MAG 
AMPS to produce control 
functions from small signals. 

recision 

Delivery 

Qualify 
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Thinking of 

builds 'em 
for heavy loads 

and long 
service! 

Cramped quarters 
don't cramp the style of 

ADVANCE midgets and 
miniatures. You can use 

them on loads up to 5 

amperes continuously... 
and at three times their 
rating intermittently- 
with complete safety. 

They'll resist shock and 
vibration ... stand up 

under temperature 
extremes. You'll find them 

readily adaptable to any 
mounting need... any 

type of duty. 
Some examples 

Mite" 
MK SERIES 

This ultra -small dc relay occupies 
less than 1/2 cu. in. mounting space! 
It's stable under vibration and shock 
...plated to prevent corrosion. Oper- 
ate time is 5 milli -seconds. Contact 
rating: .5 amp. 

Miniature Telephone Type 

TQ SERIES 

Only .94 cu. inches in size, yet this 
relay carries 5 -amp. loads in any 
combination up to 4 PDT. Mechani- 
cally secured throughout, it's 
extremely efficient. Non-gassing 
insulation. Withstands 10G vibration. 
Temp. range: -55° to +125°C. 

General Purpose Midget 

MG & MF SERIES 

Endless uses for this midget AD- 
VANCE relay. It's engineered for high 
efficiency and low price. Operates in 
any position, with positive contact. 
Light vibration and shock resistance. 
Two -amp. or 5 -amp. contacts. 

Hermetic enclosures on these types are impervious 
to varying climatic conditions...are sealed and carefully 
checked against leakage. 

Write for literature on any of the above series, 
or the complete ADVANCE line. 

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 
FOR RELAYS: 2435 N. Naomi Street, Burbank, California 

Sales Representitives in Principal Cities of U.S. and Canada 

PRODUCTION TECHNIQUES 'continuad' 

Method of mounting barium titanate 
transducer on side of tank. Wire screel 
protects unit 

cleaning operation. It may be ex- 
pected that equipment of this type 
will fill an important place in auto- 
matic production lines. 

Dust -Lint Control 
in Tube Plants 

By P. R. PONDY 

Sell Telephone Laborolorics, Inc. 
Murray Hill. N. J. 

DUST -LINT CONTROL is essential in 
electron tube fabrication areas 
when maximum reliability is to be 
achieved. An extensive quantita- 
tive study of dust -lint concentra- 
tions (levels) in electron tube as- 
sembly areas resulted in methods 
of obtaining a low dust -lint level 
in such areas. These methods in- 
clude filtering and conditioning the 
air supply, use of dust -excluding 
hoods and control over dust and 
lint generating activities and ap- 
parel. 

In assembly areas a low dust -lint 
level in the air supply can be at - 

Method of using hood in connection with 
critical electron tube assembly operation 
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DOW CORNING 

CORPORATION Silicone News 
FOR DESIGN ENGINEERS 

INCREASE ACCURACY OF SEXTANTS 

Air bubble rides in a chamber filled with 
a Dow Corning silicone fluid to improve 
the performance of one of the most ac- 
curate instruments ever developed for 
the celestial navigation of aircraft. 
The periscopic sextant produced by Bur- 

ton Manufacturing Co., Los Angeles, 

includes a timing and averaging mechan- 
ism, a controlled periscope, and a bubble - 
type sextant. 

The silicone fluid used to help compensate 
for changes in ambient pressure and tem- 
perature during operation, was originally 
specified by the Bureau of Aeronautics and 

the Air Force. Developed especially for 
this application, Dow Corning F-323 Fluid 
has an extremely low cloud point and a 

viscosity of only 0.65 centistokes. Low 
viscosity minimizes bubble movement due 
to aircraft acceleration. 

Freedom from 
clouding and 
low viscosity are 
retained at tem- 
peratures rang- 
ing from -65 
to more than 
170 F. The sili- 
cone fluid shows 
no sign of thick- 
ening, color 
change or gum- 
ming after more 
than 3 years of 
service. No.85 

CLASS H MOTOR STILL ON TEST 

AFTER 56,038 HOURS AT 240 C 

At 10 A.M., June 6, 1946, a Class H 
insulated 5 hp motor was generator 
loaded to operate at its test tempera- 
ture of 240 C in Dow Corning's 
motor test labs. Every 500 hours 
since it has been shut down and ex- 
posed to 100% relative humidity for 
24 hours. As of 11 A.M. April 1, 
1956, this motor was still on test 
after 56,038 hours at an average 
copper temperature of 240 C! That's 
equivalent to 341 years operation 
at the Class H temperature of 180 C. 

ATLANTA BOSTON CHICAGO 

Canada: Dow Corning 

Current Meters Have 400% More 
Capacity With Silastic Insulation 
With power requirements of the aver- 
age household doubling every eight to 
ten years, Duncan Electric Manufac- 
turing Company, Lafayette, Indiana, 
exercised considerable foresight in de- 
veloping 50 -amp socket -type watthour 
and demand meters that can handle 
continuous loads as high as 200 

amperes. Duncan designers utilized the 
dielectric and physical properties of 
Silastic,* Dow Corning's silicone rubber, 
in engineering 4 times more capacity 
into a standard size meter. 

The copper specified for the current coil of 
the new meter is considerably larger than 
that normally used. This means that the 
space available for the current coil insula- 
tors-a set of rubber belts known as 

"britches insulation"-is, in Duncan's 
words, . . . "limited and, therefore the 
insulation must be of the very best type." 

It must resist surges caused by lightning 
and withstand maximum loads for long 
periods of time without deterioration. The 
insulation must also have enough physical 
strength to prevent damage during shipment 
or installation, and be completely resistant 
to cold flow. Moreover, it must retain its di- 

electric and physical properties for the full 

life of the meter, usually about 30 years. 

To meet these rigid requirements Duncan 
specifies insulators fabricated from Silastic. 

'TM REG. U.S. PAT. OFF. No.86 

Now available -1956 Reference Guide to Dow 
Corning Silicone Products. A concise, compre- 
hensive, 12 page reference that is convenient -to - 

use. ft's packed with data, properties, and in- 

formation on how you can use silicones in design- 

ing new equipment, improving performance and 
reliability of original equipment. No.87 

Silicone Lubricant Improves 

Operation of Voice Recorder 
To further extend the usefulness and 
maintenance -free life of their unique 
"Voice -Master" dictation recorder, Mag- 
netic Recording Industries of New York 
has changed to silicone lubrication of 
all moving parts. 
Since the consistency of the silicone lubri- 
cant remains relatively constant over a 

wide temperature span, the Voice -Master 
"can be moved directly from an auto- 
mobile at below freezing into a warm room 
and operated immediately at proper speed." 
Moreover, relubrication of the unit is sel- 
dom, if ever, necessary. 

Although the silicone lubricant costs more 
initially than the petroleum grease used 
previously, Magnetic reports the increased 
cost per unit is so low that "in reality it 

adds nothing to the cost of the complete 
Voice -Master." No. 88 

"151 Uses for Silicones in Metalworking." 
A reprint from STEEL, condenses and lists known 
applications for silicones in Design, Production, 
Maintenance and Miscellaneous categories. Pro. 

vides a quick reference as to how Dow Corning 
Silicones help solve problems in many segments 

of the metalworking industry. No.89 

Design Edition 21 

DOW CORNING CORPORATION - Dept. 4806 
Midland, Michigan 

Please send me 85 86 81 88 89 

NAME 

TITLE 

COMPANY 

STREET 

CITY ZONE STATE 

CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, D. C. (Silver Spring, Md. 

Silicones Ltd., Toronto; Great Britain Midland Silicones Ltd., London; France: St. Gobain, Paris 
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speaking of 
systems engineering.. 

-.4...reersse 
. 

e 

OFFICIAL U. S. NAVY PHOTOGRAPH 

THE USS Boston, recently commissioned as the first 
guided missiles warship in history, carries the newest 

and most powerful weapons afloat. 
Vitro Laboratories takes pride in the Navy's "well done" 

for its part in the systems engineering of the missiles instal- 
lation and launching system on the Boston. 

Another first in the important new field of systems engi- 
neering is the comprehensive multiple -range timing system 
conceived, developed, installed and operated by Vitro for 
armament testing at the Air Force Armament Center in 
Florida. By means of pulse electronics, a time signal generator 
establishes base "central" time measured in 10,000ths of a 
second. The system transmits time signals to remote ground 
and airborne stations for precision command timing and 
time identification of action photographs. 

These are but two of many examples of Vitro's role in 
systems engineering of the most advanced kind. They are 
forerunners of significant new systems applicable across 
a broad industrial spectrum. 

Vitro Laboratories is now building a million -dollar labo- 
ratory to make its staff and facilities available for new 
industrial and governmental projects. 

Write for detailed information to 
VITRO LABORATORIES, 962 Wayne Avenue, Silver Spring, Md. 

A Division of 

...i-------- 1 rirCORPORATION of AMERICA 

261 Madison Ave., New York 16, N.Y. 

1.1W" Research, development, weapons systems 

Nuclear and process engineering, design 

ARefinery engineering, design, construction 

Uranium mining, milling, processing, refining 

Q Rare metals, heavy minerals, fine chemicals 

G2i Ceramic colors, pigments, chemical products 

PRODUCTION TECHNIQUES (continued) 

tained by three -stage filtering, us- 
ing an oil -impregnated paper filter, 
an electrostatic filter and a dry 
bonded glass -fiber filter. After 
filtering, it is desirable that the air 
be conditioned to about 50 percent 
relative humidity and a tempera- 
ture of 75 ± 2 degrees F in order 
to reduce contamination from per- 
spiration and to avoid effects of 
static charge at lower relative 
humidity. 

Measuring Dust - Conditions 
conducive to low and high dust - 
lint levels were determined by 
counting particles falling onto 
clean dishes exposed in the test 
areas. The resulting data are pre- 
sented in Fig. 1. This graph shows 

100 

i,J e9 
el.-, 

80 iiiiiit TEST DISH IN 
IMMEDIATE WORK 

AREA 
V 

V 
_0.. 

o z r ;\ 
=60 
m 

ASSEMBLER AT 
HOOD WEARING 

GLOVES 
cr 

a 

U 
o N 
ix 

W 

2--140 

re a a 

20 

0 

TEST DISH NOT IN 
IMMEDIATE 

WORK AREA 

ASSEMBLER 
AT HOOD WEARING 
FINGER COTS, 

,- NO PERSONNEL 
IN AREA 

5 10 10-20 20-50 >50 
PARTICLE SIZE IN MICRONS 

Fig. 1.-Particle size distribution on test 
dish exposed in various assembly areas. 
Note that curve for assembler at hood. 
wearing finger cots, falls in same low re- 
gion as dish count with no personnel in 
vicinity of work area 
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EXPERIENCE 
of users proves 

the superiority of 
KOVAR ALLOY 

20 YEARS 

' Western / 20 YEARS 

Electric I 

14 YEARS 

13 YEARS 

p7oinac 
8 YEARS 

OVARIAN 
\`IMrI'I :alts 

7 YEARS 

15 YEARS 

20 YEARS 

mots 
15 YEARS 

NQ-ETT 
17 YEARS 

20 YEARS 

RAYTHEON 

20 YEARS 

9 YEARS 

SPERRT 
15 YEARS 

eWestinghouse Trade Mark 
No. 337,962 

because it MATCHES PERFECTLY 

FUSES READILY 

BONDS PERMANENTLY 

KOVA R 
makes the BEST glass -to -metal seals 

For more than 21 years, Kovar has been 
the first choice of users of glass -sealing 
alloys. Kovar holds its leadership be- 
cause of its uniform quality, its avail- 
ability in all desired forms and the 
Technical Service provided by the 
Stupakoff organization. 

This unique metallic alloy matches 
perfectly the thermal expansion char- 
acteristics of certain hard glasses; it is 

tupakoli 
DIVISION OF 

easy to join to other metals by welding, 
soldering or brazing; it is available in 
the form of sheets, strip, wire, rod and 
tubing-as well as fabricated into cups, 
eyelets, leads, etc. 

Twenty-one years of manufacturing 
and research experience guides Stupakoff 
engineers in the application and use of 
Kovar Alloy. Let our technical service 
help you gain the benefits it offers! 

Write Dept. t 

LATROBE, 
PENNSYLVANIA 

The CARBORUNDUM Company 
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True Hermetic Sealing 
assures Maximum Stability 

.AMPERITE 
RELA YS and REGULATORS 

MPERIT 
DELAY 
RELAY 

STANDARD 

Simplest Most Compact Most Economical 

Thermostatic DELAY RELAYS 
2 to 180 Seconds 

MINIATURE 

PROBLEM? Send for 
Bulletin No. TR -81 

Actuated by a heater, they operate on A.C., D.C., 
or Pulsating Current. 
Hermetically sealed. Not affected by altitude, 
moisture, or other climate changes. 
SPST only - normally open or normally closed. 

Amperite Thermostatic Delay Relays are com- 
pensated for ambient temperature changes front 
-55° to +70° C. Heaters consume approximately 
2 W. and may be operated continuously. The units 
are most compact, rugged, exp:osion-proof, long- 
lived, and - inexpensive! 
TYPES: Standard Radio Octal, and 9 -Pin Miniature 

Also - Am perite Differential Relays: Used for auto- 
matic overload, under -voltage or undercurrent protection. 

BALLAST REGULATORS 
Amperite Regulators are designed to keep the current in a circuit 
automatically regulated at a definite value (for example, 0.5 amp.) 
...For currents of 60 ma. to 5 amps. Operate on A.C., D.C., Pul- 
sating Current. 

rI soS 
MAX. 

ºo 

y960400%001011 
10 

VOLTAGE OF 24V 
BATTERY ó CHARGER 

VARIES APPRO%. 

50% 

WITH AMPERITE 
VOLTAGE VARIES 
ONLY 

2% 
BULB 

Hermetically sealed, they are no affected by changes in altitude, 
ambient temperature (-55° to +90° C.), or humidity ...Rugged, 
light, compact, most inexpensive. 

Write for 4 -page Technical Bulletin No. AB -51 

AMPERITE CO., Inc. 
561 Broadway, New York 12, N. Y. 

Telephone: CAnal 6-1446 
In Canada: Atlas Radio Corp., Ltd. 

50 Wingold Ave., Toronto 10, Ontario. 

Individual inspection 
and double-checking 
assures top quality 
of Amperite products. 

PRODUCTION TECHNIQUES (continued) 

Construction details of hood as made by 
P. M. Lennard Co., Inc., Jersey City, N. J. 

that high dust -lint levels are preva- 
lent in open assembly areas when- 
ever personnel are present. Since 
filtered air is supplied to the areas, 
the problem is apparently one of 
internal generation. Therefore, the 
activity of personnel and the ap- 
parel they wear are chief causes of 
the high concentrations of dust 
and lint observed. 

Tests were also made with a 
transparent plastic dust -excluding 
hood operated under positive pres- 
sure developed by a blower -filter 
system coupled directly to the hood. 
Here, low dust -lint -level air flushes 
through the hood continuously. 
The curves in Fig. 1 show that the 
dust -lint level in hoods is high only 
when an assembler working at the 
hood wears dust -lint generating 
gloves. Compared to open -area as- 
sembly, a 15 -fold lowering in level 
was observed when operators wore 
rubber finger cots in carrying out 
assembly operations under hoods. 
This stresses the benefits derived 
from the use of the hoods and the 
importance of control over the 
hand apparel worn by assemblers. 

Housekeeping-In areas receiv- 
ing good quality air, control of in- 
ternally generated dust and lint 
can be instituted by keeping tran- 
sient traffic to a minimum, isolat- 
ing sensitive operations from 
dust -lint generating operations, 
selecting nongenerating apparel 
for personnel and using properly 
designed dust -lint excluding hoods 
for assembly operations. 

It is imperative to maintain con- 
trol of dust and lint during storage 
and/or processing as well as dur- 
ing all phases of manufacture if 
the benefits of control measures are 
to be reflected in the performance 
of electron tubes and other devices. 

250 Want more information? Use post card on last page. June, 1956-ELECTRONICS 

www.americanradiohistory.com



Reliability in Printed Circuits... 

TIxfoIm® 11541 

COPPER -CLAD LAMINATE 

* BETTER BOND STRENGTH 

* BETTER PUNCHABILITY 

* MORE CCNSISTENT 
DIELECTRIC 
PROPERTIES 

* CLAD ONE OR BOTH SIDES 

*AVAILABLE IN FLAT, 

UNWARPEC SHEETS 

G -E TEXTOLITE Grade 11541 is a high insulation 
resistant laminate designed for a wide variety of elec- 

tronic applications. 
When faced one or both sides with copper foil, G -E 

TEXTOLITE 11541 copper -clad laminate is ready 
for printing and etching. 

The high bond strength of G -E TEXTOLITE 11541, 
in flat sheets, adds greatly to its ease of fabrication. 
G -E TEXTOLITE 11541 also offers high heat resist - 

when the properties have to be right 

specify G -E Textolite 

Progress /s Our Most Important Product 

GENERAL ELECTRIC 
GE Textolite® Laminated Sheets, Tubes and Rods Irrathene® 
Irradiated Polyethylene Silicone Insulation Mica and Mica 
Mat Insulation Insulating Varnishes Varnished Cloth and Tapes 

Sealing and Filling Compounds 

ance-goes through dip soldering temperatures with- 
out blistering. 

TEXTOLITE 11541 offers excellent electronic insu- 
lation properties for printed circuitry. (Typical high - 
resistance value -300,000 megohms after 96 hours at 
35° C. in 90% relative humidity.) 

For a new case of fabrication, as well as greater econ- 
omy and more dependable printed circuits, specify G -E 
TEXTOLITE 11541 copper -clad laminate-a result of 
research and engineering by General Electric. 

General Electric Company 
Laminated and Insulating Products Department 
Section EL -66, Coshocton, Ohio 
( ) Please send me technical data on G -E Textolite 

11541 for printed circuits. 
( ) Please have your representative call. 

NAME 

FIRM 

STREET 

CITY ZONE STATE 
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New Products Edited by WILLIAM P. O'BRIEN 

69 New Products and 80 Manufacturers' Bulletins Are Reviewed 

. . . Control, Testing and Measuring Equipment Described and 

Illustrated . . . Recent Tubes and Components Are Covered 

SUBMINIATURE RELAY 
hermetically sealed 

HI -G, INc., Bradley Field, Windsor 
Locks, Conn., has announced a sub- 
miniature, hermetically sealed, 
space saving relay measuring 1 in. 
sq by 1 3/64 in. high to meet and 
surpass applicable portions of MIL - 
R -5757C. It features operating 
temperatures to 125 C with long - 
life characteristics at rated contact 

DELAY LINES 
for color television 

PCA ELECTRONICS INC., 2180 Colo- 
rado Ave., Santa Monica, Calif., has 
available color tv delay lines. 
Characteristic impedance of the 
lines is 1,600 ohms. They can be ob- 
tained with delay times of 0.4 and 
0.7 µsec. Phase response is adjust - 

TAPE HANDLERS 
feature speeds to 75 ips 

POTTER INSTRUMENT CO., INC., 115 
Cutter Mill Road, Great Neck, 
N. Y., announces a new series of 
digital magnetic tape handlers. 
Features of the model 905 series 
include tape speed up to 75 ips with 
3 ms starts and stops. Tape widths 
of , , e, 2, 1 and 14 in. may be 
used. 

Extras-Other new features in- 
clude fast rewind in both forward 
and reverse directions, requiring 21 
minutes to rewind 2,400 ft of tape. 
A hinged rear door of the rack - 
mounted unit provides access to all 
wiring connections and the remote 
control terminal strip. Quick 
threading is facilitated by a me- 
chanical arrangement that retracts 

tension sensing arms, permitting 
changing of tapes in seconds. 

Model 905 is automatically 

loads of 2 amperes at 28 v d -c or 
115 v a -c. Coil resistance range is 
50 to 10,000 ohms. Hook terminals 
or straight pins for plug-in and 
printed circuit applications are 
standard. 

The relays may be obtained in 
form A, B or C contact arrange- 
ment with a maximum of two 
poles. They are available for a -c 

operation with internally mounted 
silicon rectifiers. 

able during manufacture to com- 
pensate for phase shift in cus- 
tomer's i -f and video amplifiers. 

They are packaged in in. phe- 
nolic tubing 51 in. long ±¡ in. 
Hookup lead wire may be either 
insulated stranded or solid tinned 
copper wire. These lines are wax 
impregnated and will not be affected 
by high humidity. 

stopped when the end of reel of 
tape approaches, when line voltage 
fails or drops below a prescribed 
minimum, or in the event of a tape 
failure. All machine functions may 
be controlled by conveniently - 
grouped front -panel pushbuttons or 
by remote contact closures or 
pulses. 

RESISTANCE ELEMENTS 
for six specific waveguides 

METAVAC INC., 45-68 162nd St., 
Flushing 58, N. Y., announces a 
new line of metalized eyelet wave - 
guide resistance elements featuring 
glass -to -metal soft soldering. 

The metalized components are 
negligibly thin compared to the 
highest microwave frequencies, 
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GAS FILLED 
TYPES 

OB3 

OD3 

5644 

RELIABLE 
TYPES 

5670 
5814 WA 

RADIO AND 
TELEVISION TYPES 

1L6 6BZ6 

1X2B 12AD7 
5U4 GB 
6AW8A 
6BA8A 
6BC8 

COMPUTER 
TYPES 
7AK7 
6350 
6814 

1 

ELECTRONIC 
CONTROL TYPES 

6D4 
5643 
6308 

MILITARY 
TYPES 

5636 
5719 
6111 
6021 
6788 

...on cvcry branch of 
the kiectronic k Tree 
ORIGINAL equipment designers know 
that when there is a need for some- 
thing new in a tube Sylvania is there 
to take up the slack. That's how many 
of these Sylvania -registered types 
were originated. 

Other Sylvania "Originals" are the 
products of a continuous research pro- 

gram maintained to keep the designer 
supplied with the tools of advanced 
equipment design. 

Within this highly productive dec- 
ade, hundreds of Sylvania "Originals" 
account for the lion's share in popu- 
larity as well as volume in every impor- 
tant phase of electronics. 

V. -SYLVANIA SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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noninductive, and their noise level 
is barely measurable. By precise 
evaporation, the resistance films are 
held to an accuracy of 1 percent, 
and their low temperature coeffi- 
cient of resistance of approximately 
75 parts per million per deg C is 
achieved. 

These elements meet Specs MIL- 

A -11052A and are available in six 
specific sizes for use with wave - 
guides RG -48/U, RG -49/U, RG - 
50/U, RG -51/U, RG -52/U and RG - 
90/U. Other types and sizes of at- 
tenuator plates with metalized eye- 
lets will be fabricated to customer's 
requirements. Sample quantities 
are available on request. 

EQUALIZER -AMPLIFIER 
for video cable 

RoN ELECTRIC Co., 23 Edsall St., 
Nanuet, N. Y., has announced the 
EA -4 video cable equalizer -ampli- 
fier. It provides a simple means of 
equalizing RG -11/U type cable 
lengths up to 2,000 ft for a re- 
sponse flat to beyond 5 mc. 

1111111111111111111.0 

tv stations, closed-circuit tv instal- Uses-The product is useful for lations, radar systems and many 

TELEMETRY RECEIVER 
is crystal controlled 

NEMS-CLARKS, INC., 19 Jesup -Blair 
Drive, Silver Spring, Md., has avail- 
able a new design in a crystal con- 
trolled, double conversion teleme- 
try receiver. Type 1400 operates in 
the 216 to 245 mc frequency range, 
and a choice of two different i -f 
bandwidths of 500 kc or 100 kc may 

SERVO UNITS 
only 3/4 in. in diameter 

TRANSICOIL CORP., Worcester, Pa., 
has announced a size 8 servo motor 
and motor driven induction gen- 
erator. Only 4 in. in diameter, the 
size 8 control motor is 40 percent 
lighter in weight and 10 percent 
smaller in diameter than the size 
9. An all -transistor amplifier has 

others requiring the transmission 
of wide band video or pulse in- 
formation over coaxial cables. 

This unit is supplied complete 
with electronically regulated power 
supply on a single rack -mount 
chassis. It is also available in a 
portable case for field use or in a 
weather resistant steel enclosure 
for permanent outdoor mounting. 

Price is $290. Complete informa- 
tion and specifications are available. 

be made from the front panel by 
means of a selector switch. The 
narrow bandwidth i -f is primarily 
intended for a reception of 
pwm/f-m and ptm/f-m signals with 
a nominal deviation of x-50 kc. In- 
cluded in the receiver is a peak 
frequency deviation meter which is 
useful in setting up the desired fre- 
quency deviation of individual sub - 
carriers. 

also been developed to power the 
servo combination as a highly min- 
iaturized package. When required, 
Transicoil will also furnish a con- 
verter to drive a counter for ana- 
log -to-digital conversion. 

Applications - Need for this 
small system abounds in the avia- 
tion field for rocket and missile 
research and development, naviga- 
tion instruments, electronic con- 
trols for aerial cameras, and other 
applications requiring accurate, 
split-second servo control limited 
in space and weight. Great indus- 
trial application will be found in 
instrumentation and automatic con- 
trol. 

One of the main advantages of 
the size 8 units is that despite 
small size they can be wound for 
standard voltages and push-pull 
application, by means of a patented 
technique. 

Complete technical specifications 
for control motor and generator 
are available. 

EXPERIMENTAL KITS 
for designers and engineers 
ERIE RESISTOR CORP., Erie, Pa., has 
available PAC (packaged assembly 
circuit) experimental design kits. 
These kits are designed to enable 
engineers and designers to experi- 
mentally produce working bread- 
board prototypes and establish de - 

254 
June, 1956 - ELECTRONICS 

www.americanradiohistory.com



ACCURATE HIGH SPEED SWITCHING.. 

Preci . 

actor Switch 
Withstands Shock and Vibration 
Offers High Accuracy Measurement 
Operates at High Speeds 

This new Electro Tee Precision 
Selector Switch is ideal where 

miniature size, low friction torque, 
high accuracy, and low electrical 

noise at high speeds are 
requirements. Simplified circuits 
and long service life recommend 

it for a wide variety of uses 
including sampling, pulse 

generation for precision 
measurement, telemetering and 

strain gage applications, in aircraft, 
missiles, servos, computors, etc. 

Switch design incorporates many 
exclusive features that have gained 

industry -wide acclaim for Electro 
Tec precision slip rings. 

commutators and brush blocks. 

CALL OR WRITE 

FOR ILLUSTRATED BROCHURE 

8 or 10 position switches in 
standard size 10 synchro 

housings are available for4 
immediate delivery; other 

circuit combinations' 
supplied to specifications.' 

ACTUAL SIZE 

Electro Tec 
Corp. 
SO. HACKENSACK 

NEW JERSEY 
Tel Hubbard 7-4940 
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NEW PRODUCTS (continued) 

The Douglas 
A4D atom 
bomber is 

equipped with 
gun and rocket 
sights designed 
and produced 
by Librascope. 

Tanks... land 
navigation and 

fire control 
systems are 
long range 
Librascope 
projects. 

SYSTEMS 

ENGINEERS 

Electronic-Electro- 
Mechanical... f or computers 

. fire control designs 

Librascope has openings for"ca- 
reer men to be assigned to the 
Special Devices Department- 
one of the four autonomous en- 
gineering development divisions, 
where each individual works 
closely with management-stays 
with his project from start to 
finish. Categories include: ana- 
log and digital fire control sys- 
tems engineers, transistor spe- 
cialists, servomechanisms engi- 
neers, and many others. 
Military projects in the Special 
Devices Division cover all 
phases of applied technology- 
mechanical, electronic and op- 
tical, starting with basic devices 
such as photo -reconnaissance 
cameras, photo -transistors, 
rocket and gun sights...and ex- 
tending to complete systems in- 
volving analog and digital com- 
puters. 
Join a company that has the 
"young man's" viewpoint-pays 
well, assists in relocation - pro- 
vides subsidiary benefits and pro- 
fessional advancement. Contact 
Don Webster, Chief Engineer. 

When a Navy photo -reconnaissance plane makes a jet-propelled "cam- 
era strike," the payoff is assured by Librascope viewfinder equipment. 

IBRASCOPE 
A SUBSIDIARY OF 

GENERAL PRECISION EQUIPMENT CORPORATION 

LIBRASCOPE, INC.' 808 WESTERN AVE. GLENDALE. CALIFORNIA 

sign centers using this modular 
technique. 

How Available-Kits may be had 
in 3 models, 5, 10 and 20 percent. 
The 5 -percent kit includes 145 
RETMA resistor values and 50 
RETMA capacitor values. The 10 - 
percent kit contains 73 RETMA re- 
sistor values and 32 RETMA ca- 
pacitor values, while the 20 -percent 
kit contains 37 RETMA resistor 
values and 17 RETMA capacitor 
values. 

All kits include a universal wir- 
ing board which employs the stand- 
ard 0.2 -in. grid system and will 
provide a means of circuit design 
which will closely duplicate the fin- 
ished printed wiring PAC layout. 
Each kit has 1,000 eyelets for use 
in mockup bus wiring. 

The 5 -percent kit is priced at 
$125, the 10 -percent kit at $75, and 
the 20 -percent kit at $50. 

PULSE COUNTER 
variable scale type 

BURROUGHS CORP., Detroit 32, Mich. 
Type 1750 variable scale counter 
features a better method of dis- 
playing the count in a digital sys- 
tem, as well as greatly improved 
operating characteristics. The unit 
is applicable to any counting need 
whether it be for a preset counter, 
a burst counter, a scaler or an 
adder. Not only is each count 
represented visually by means of a 
neon indicator, but also electron- 
ically in the form of a d -c signal, 
thereby allowing the unit to act 
also as a sorter, a pulse distributor, 
a converter or a coding device. 

Technical Data-The counter in- 
put accepts 0.1 µsec, 30-v pulses, 
amplifies and standardizes them, 
and then applies these pulses to 
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QUALITY 
RIGHT 

TO THE 
CORE 

Weston CORMAG® mechanism 
shown in phanton cutaway-a 
compact, light -weight perma- 
nent magnet moving -coil mech- 
anism; self shielded from the 
effects of external magnetic 
fields. 

Everything about the Model 1301 line of Weston panel 

instruments is different . . . from the terminals and 

lance type pointer right through to the core -magnet 

mechanism ... not forgetting the lower price. The big 

attraction, of course, is the highly perfected Weston 

CORMAG® mechanism which provides excellent 
shielding from external fields, thus permitting their use 

interchangeably on magnetic or non-magnetic panels 

without need for adjustment, and eliminating any inter - 

effect of instruments on one another when mounted in 

close proximity. For the complete story on the 1301 

line, and on other WESTON instruments for panel use 

including the famous ruggedized line, consult your near- 

est WESTON representative, or write WESTON Elec- 

trical Instrument Corporation, 614 Frelinghuysen Ave., 

Newark 5, N. J. A subsidiary of Daystrom, Incorporated. 

WEBTON 
GORMAG® 

PANEL INSTRUMENTS 
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UNION 

SELENIUM RECTIFIERS 

fitted to your application 

-. 

. í. 

SPECIALLY DESIGNED COMBINATIONS of standard UNION selenium 
rectifier cells range in size from 1/8" to 1/2" diameter rated from 
2.5 to 40.0 milliamperes per cell on a single-phase full -wave 
bridge basis. 

"SELENIUM SLIMS" in five ratings rang- 
ing from 1.25 to 20.0 milliamperes and 
maximum peak inverse voltages from 
36 to 9360 with condenser input filter. 
Available in diameters from 1/8" to 
1/2" 

POWER RECTIFIERS with solid stack as- 
sembly range in size from 1" x 1" to 
5" x 6" and with convection cooling 
are rated from .80 to 10.0 amperes per 
cell on a single-phase full -wave bridge 
basis. 

Our engineers can help you in designing the best 
rectifier for your applications. Write for catalog. 

1881 < Eei > 1956 

OF EQUIPMENT AND SYSTEMS ENGINEERING 

UNION SWITCH & SIGNAL 
DIVISION Of WESTINGHOUSE AIR BRAKE COMPANY 

PITTSBURGH 113, PENNSYLVANIA 

NEW PRODUCTS (continued) 

the grids of a beam switching 
tube where they are counted at 
speeds from pushbutton to 500 kc. 
The beam switching tube, where 
the count is stored, has 10 stable 
beam positions. The output of 
each of these positions is available 
in the form of a d -c voltage pulse, 
90 v from the position on which 
the beam is formed, 60 v from the 
other 9 positions. Scale factors of 
2 through 10 are available merely 
by turning a knob. Provision is 
also made for automatic zero reset 
without cycling. 

SHIFT REGISTERS 
for digital computers 

SPRAGUE ELECTRIC CO., 35 Marshall 
St., North Adams, Mass. Magnetic 
shift registers for use in airborne 
and ground digital computer appli- 
cations operating at frequencies of 
30 kc, 100 kc, and 200 kc are avail- 
able as standard. 

A complete description of 4 dif- 
ferent types of plastic -embedded 
register assemblies and one metal - 
encased register assembly to fit 
various application needs is given 
in engineering bulletin No. 550-C, 
available on business letterhead re- 
quest. 

Two of the plastic -embedded 
styles are shown in the photograph. 
One has short pin leads for use with 
printed wiring boards while the 
other, for use in stacked register 
assemblies, has its own banana 
plugs and jacks for interconnection 
of units. 

SWEEPING OSCILLATOR 
provides high level output 
KAY ELECTRIC CO., Pine Brook, 
N. J., has announced the RF -P 
Marka-Sweep, an all -electronic 
sweeping oscillator with marks. 
New design provides high level 
(1.0 v) output automatically held 
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Enlarged View of Type ES 

Sealed Resistor 

cclnnol be 
1rue 

LL 

allehe udsal ihe stew 4-/3 4e4siselicallry Sealed caHspasiiiars 4e4141a44 da ! 

Type TS (tYa watt) and Type ES (1 

watt) Sealed Resistors. Actual Size. 

Unaffected by humidity or moisture 
Humidity and moisture have been nuisance factors to all 
composition resistors. The type of hermetic sealing built into 

the new A -B Type TS and Type ES resistors entirely eliminates 
this possible objection. 

Higher temperature rating 
Special techniques have made it practical to increase the 

operating temperature beyond the rating heretofore con- 

sidered "safe" with composition resistors. 

(Type TS: .125 Watt... 70°C, 0-derating at 110°C) 
(Type ES: 1 Watt...70°C, .5 Watt...1 20°C, 0-derating at 165°C) 

2% and 5% tolerances 
The amazing stability incorporated in Allen-Bradley com- 

position resistors has made a 2% tolerance a realistic and 
usable circuit design possibility. 

Extremely low noise level 
All microphonic noise, occasionally encountered in composi- 
tion resistors due to shock and vibration, has been eliminated. 

From 10 ohms to 500,000 megohms 
Although normally supplied in the standard ranges from 10 

ohms to 22 megohms, these resistors are also available for 
special applications in extremely high resistance values, the 

ALLEN -B RAD L EY 
RADIO & 1ELEVISION C,OMPONENTS 

limits being determined largely by the capability of the 

measuring equipment. 

Catastrophic failure impossible 
For the first time a resistor is now available having charac- 

teristics approaching wire -wound "precision," plus the 

established reliability of the A -B hot -molded composition 

units, assuring complete freedom from catastrophic failure. 

Designed for manhandling 
The hot -molded Allen-Bradley composition resistor in its 

ceramic enclosure and high temperature end seals results in 

an unusually rugged construction, possessing uniformity of 
size and configuration, making these resistors ideal for 
mechanical handling. 

Allen-Bradley quality and uniformity 
Experience gained from the production of hundreds of mil- 

lions of hot -molded resistors, combined with typical Allen- 

Bradley quality control, has produced a resistor unique in 

performance and especially adaptable for the always in- 

creasing critical applications of military and computer cir- 

cuitry. You will want to become better acquainted with this 

new development in resistors! Representative values can be 

furnished for test. 

r 
Allen-Bradley Co. 
110 W. Greenfield Ave., Milwaukee 4, Wis. 

Please send me technical data on the A -B hermetically sealed 
resistors. 

Name 

Address 

City State 

L 
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SUPPOSE you could drive a rotary switch 
continuously or one segment at a time; suppose each 
alternation (or pulse) applied to 

advanced the switch exactly 

suppose you could "pulse" it as fast as 

100 counts per second! 

a motor 

one step; 

YOU. CAN 
with the 
SIGMA 

CYCLONOME 

STEPPING 
MOTOR 

Here is a motor that probably is unlike any motor you ever saw 

before. Though synchronous, it will operate on DC pulses as well 

as AC. Each pulse moves the shaft through 18° of rotation - no 

more, no less. Its operation is ratchety, but, since this is accomplished 

magnetically, there is no ratchet. This of course means it will go 

pretty fast ( 130 cps) without wearing out - and at a cost a lot 
lower than other devices that will hold together at 130 cps. 

The most obvious application for the Cyclonome*, since it was 

introduced several months ago, was in the Sigma Cyclonome* 
Counter where, hooked up to a Veeder-Root drum register, it 
counts to six figures up to 8,000 counts per minure. From there, 

uses range all the way from missiles to gambling machines. 

CYCLONOME' STEPPING MOTOR SPECIFICATIONS 
Type 12A 

Size 1T g" x 1h x 23é" 
Torque 1.3 inch/oz. 
Inertia 6 gram/cm2 

(Equal loads will reduce max. speed 70%) 
Max. speed, stepping 150 cps (15 r. p. s.) 
Max. speed, synchronous 600 cps (60 r. p. s.) 

t THIS IS HOW WE DO IT IN OUR LABORATORY. *TRADE MARK 
THE SWITCHES ARE NOT REGULARLY FOR SALE. 

SIGMA INSTRUMENTS, Inc. 
62 Pearl Street, So. Braintree, Boston 85, Mass. 

NEW PRODUCTS (continued) 

constant over both frequency sweep 
and frequency range. 

Specifications - Range includes 
all 12 vhf tv channels plus i -f chan- 
nel centered at 43.5 mc. Its r -f 
output is 1.0 v rms into 75 ohms; 
flat within -±- 0.3 db over sweep 
width; constant within ± 0.5 db 
between bands. Sweep width is at 
least 15 mc on all bands. Sweep 
rate is variable around 60 cps, locks 
to line frequency. Attenuators are 
switched 20, 20, 10, 6 and 3 db plus 
continuously variable 6 db. Both 
internal and external pulse type 
markers are provided. Price is 
$695. 

DYNAMIC MICROPHONE 
for broadcast or p -a 

ALTEC LANSING CORP., 9356 Santa 
Monica Blvd., Beverly Hills, Calif. 
The slender 680A dynamic micro- 
phone introduces the "Acoustic - 
Gate" principle to provide high - 
quality broadcast performance 
throughout an extended frequency 
range. A peripheral sound entrance 
channel of 2 -mil width, the unit 
provides an acoustical resistance 
loading, virtually independent of 
frequency to the front of the dia- 
phragm, thereby eliminating h -f 
peaks and extending the smooth 
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When you seek 
the utmost in 

I. F. Cores (TV) 

Permeability Tuner Cores 

I. F. Cores (BC) 

FM tuning cores 

Core resistivity 

Try these types of 
G A F. Carbonyl Iron Powders 

TH, SF, J 

L, HP, MR, GQ4 

E 

J, 

J, W 

Low modulation and hysteresis SF 

Low modulation, but good permeability C, G56 

Stability E, TH, SF 

Density HP 

Green Strength t, HP, MR 

Smooth machining E, TH, SF 

Sintering at low temperatures E 

Finest particles SF, W 

Magnetic fluids, dispersibility E, L 

Permeability HP, GQ4 

Purity - for high purity alloys L 

Today there are eleven types of GAF Carbonyl Iron Powders-each produced 

to rigorous standards of uniformity. Their characteristics vary by type. 

Ask your core maker, your coil winder, your industrial designer how these 

powders can increase the efficiency and performance of the equipment 

or product you make. They can reduce weight, size, and also decrease cost. 

If your requirements call for other characteristics or different degrees of 

performance than are offered by any of our standard types, we welcome the 

opportunity to work with you in developing new grades of iron powders. 

Let us send you literature giving the applications and working properties of 

GAF Carbonyl Iron Powders. Send for your free copy today. 

ANTARA® CHEMICALS 
A SALES DIVISION OF 

GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET NEW YORK 14. N. Y. 

Llmtl C. 

w 

:carbonyl iron 
/1 _;, powders 
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NEW PRODUCTS (continued) 

sierra 

50 ohm Coax Terminations 
dc to 4 KMC! 

6 new instruments! 
1 to 20 watts coverage! 

New Sierra 160 series Coaxial Terminations are ideal for use with directional 
couplers, or in other applications requiring wide frequency range and low 
VSWR. They provide extremely high stability, and will dissipate full rated power 
continuously up to an ambient temperature of 40°C. Derating permits operating 
at still greater ambient temperatures. Terminations are completely shielded, and 
may be used to adjust transmitters without radiation. They are also useful for con- 
verting Sierra Bi -Directional Power Monitors to a termination type wattmeter. 

SPECIFICATIONS 
Model Power* Connectors** VSWR 
160-1F 1 watt Type N fern. f Less than 1.06, dc to 2 KMC; 

i 160-1M 1 watt Type N male t less than 1.08, dc to 4 KMC. 
160-5F 

160-5M 
5 watts 
5 watts 

Type N fern. 
Type N male 

Less than 1.08, dc to 4 KMC. 

160-20F 20 watts Type N fern. Less than 1.08, dc to 1 KMC; 
160-20M 20 watts Type N male 

} 
{ less than 1.15, dc to 4 KMC. ) 

p to 40°C ambient. *'Other connectors supplied to order. 
Additional power ranges to be announced. 

New LOW PASS FILTERS 
Sierra 184 series Low Pass Filters have an insertion loss 
not more than 0.4 db in pass band, sharp cut-off, 1.5 
VSWR or less, and rejection greater than 60 db from 
1.25 to 10 times cut-off frequency. Five models: for cut- 
off frequencies of 44, 76, 135, 230, 400 MC. Power range 
250 watts in pass band, 25 watts in rejection band. 

Write for Bulletin! 

Sierra Electronic Corporation 
San Carlos 2, California, U. S. A. 

Sales representatives in major cities 
Manufacturers of Carrier Frequency Voltmeters, 
Directional Couplers, Wove Analyzers, Line Fault 
Analyzers, Wideband RF Transformers, Custom 
Radio Transmitters, VHF -UHF Detectors, Variable 
Impedance Wattmeters, Reflection Coefficient 
Meters, Calorimeters, Water Loads, Thermopiles, 
Ion Gauge and Ion Gauge Amplifiers, Phase 
Changers. ases 

frequency response over an excep- 
tionally wide range. 

The design also lessens the effects 
of wind, water, dirt or weather, and 
allows the microphone to be used 
under adverse conditions. 

SERVO AMPLIFIER 
magnetic type 

SERVO CORP. OF AMERICA, 20-20 
Jericho Turnpike, New Hyde Park, 
L. I., N. Y. The 2307 magnetic 
servo amplifier is a 400 -cycle unit 
with an output capacity of 18 w, 
driving any 115 v, 400 cycle two 
phase servo motor rated at 18 w 
per phase. Up to four inputs can 
be totaled in the input summing 
network. Any desired ratio of in- 
puts is available. With the gain 
set at maximum, a single input of 
80 my will provide the full output. 
The output is 90 deg out of phase 
with the input to provide proper 
phase shift for a two phase motor. 

It is available as a Servomation 
building block or as a specially 
packaged unit to meet the demands 
of limited space or restricting 
ambients. 

GRID CONTROL 
is packaged unit 
VECTROL ENGINEERING, INC., P. 0. 
Box 1089, Stamford, Conn. Illus- 
trated is the packaged VecTrol unit 
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more for your money 
from the leader in the field! 

r.10DEL 7160-Frequency range, 0 cps to 1 MC 

DESCRIPTION 
BERKELEY EPUT" METERS automatically count and display the number 

of events that occur during a precise time interval. Events may 
be any mechanical, electrical, optical or other physical occurence 

that can be represented by changing voltages. Capable of counting 
random or regularly occuring events at rates to 1,000,000 per second 

(Model 7160), the EPUT" meter is a highly flexible instrument. 
It is useful as an electronic tachometer, secondary frequency 

standard, frequency or period measurement device, or as a 
multipurpose laboratory instrument. Operation is simple and 

results are presented in direct -reading decimal form. 

FEATURES---- 
1 0.1 v rms sensitivity 
2 Step attenuators; trigger -adjusted noise discriminators 
3 More stable frequency dividers 
4 Electronic (not relay) reset 
5 External frequency standard input connection 
6 AC or DC coupling of all input circuits; 

10 megohm input impedance 
7 Multi voltage accessory socket to power photocells, etc. 
8 Binary-coded output with direct connection to digital 

printers, data converters, inline readouts, etc. 
9 Crystal -controlled time marker output 

10 Unitized modular design 
11 Larger, brighter readout numbers 
12 Modern -styled all -aluminum cabinets 

BRIEF SPECIFICATIONS 
Model 1150 Model 7160 

Berkeley 

Range: 0 cps to 100 kc 0 cps to 1 me 

Accuracy: ± 1 part in 10", ± 1 count + 3 parts in l0', ± 1 count 

Time Bases: 10 µ sec to 1 sec, decade steps 1 µ sec to 1 sec, decade steps 

Input Requirements: 0.1 v rms, dc or ac -coupled, 10 megohms impedance 

Power Requirements: 117 v, -: 10%, 50-60 cps, 175 watts (approx.) 

Display Time: (Automatic reset), adjustable, 0.05 to 5 sec. Manual reset also provided 

Dimensions, Weight: 101/4"H x 203/4"W x 161/2"D, 60 lbs. 
(Cabinet mount); (Also available in rack mount) 

Price: $775.00 f.o.b. factory ! $995.00 f.o.b. factory 

Technical bulletins and application data files 
are yours for the asking; please address 
Department G-6 

TRAnCMAR, Its. 

Berkeley 
di!`CdlOX BECKMAN INSTRUMENTS INC. 

MODELS 
7150 and 7160 

EPUT' 
METERS 

MODEL 7150-Frequency range, 0 cps to 100 kc 

MODEL 5916-In-Line Remote Readout connects 
directly to EPUT' meter. Illuminated in -line 
figures reduce error and fatigue; ideal for 
remote obseration of data. 

MODEL 1452-Digital Printer, prints data on 
standard adding machine tape. EPUT' meters 
will also drive data converters to operate IBM 
card punches or teletypewriters. 

Accessibility is an important feature of 
BERKELEY 7000 -Series instruments. Modular 
chassis design permits rapid checking or re- 
placement of components and sub -assemblies. 

Richmond 3, California Telephone LAndscape 6-7730 

96 
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For 

High Voltage, 

High Current 

CAPACITANCE 

... in small space 

... and trouble -free 

For lump capacitance at high volt- 
age andlor high current, Lapp 
Gas -Filled Condensers offer the 
advantages of extreme compact- 
ness ... low loss ... high safety 
factor ... elimination of puncture 
hazard ... construction with gas- 
kets which can be externally 
tightened under full operating 

pressure ... assurance of long trouble -free service. 
Variable and fixed units are available with capaci- 
tances to 30,000mmf; current ratings to 400 amps at 
I mc; operating voltages to 80 Kv peak, Write for Bul- 
letin 302 with complete description and characteristics 
data. Lapp Insulator Co., Inc., Radio Specialties Divi- 
sion, 901 Sumner St., Le Roy, N. Y. 

NEW PRODUCTS (continued) 

for proportional control of 60 -cycle 
single-phase half or full -wave 
thyratron outputs up to several kw, 
with d -c control signal less than 1 

mw. Four isolated d -c control wind- 
ings will provide control in accord- 
ance with several independent sig- 
nals. 

Makeup-The unit comprises a 
patented sensitive phase shifting 
network of rugged static com- 
ponents sealed hermetically in a 
can, and providing phase shift up 
to 300 deg. Linear proportional 
phase shift of 180 deg is obtainable 
with small d -c control signal. 

Other Features-The control is 
fail-safe and no grid bias is re- 
quired to insure thyratron cutoff 
when the control signal is removed. 
It eliminates all control tubes in 
feedback circuits for voltage -regu- 
lated power supplies, adjustable 
speed motor drives, program speed 
controls, servo motors, magnetic or 
eddy current clutch or brake con- 
trols, and process controls in gen- 
eral. 

It also features high sensitivity 
designs for thermocouple signals 
down to 1/1,000 µw. Other designs 
for controlling mercury arc recti- 
fiers are available up to 50 kw out- 
put. Complete literature is avail- 
able. 

RADIATION DETECTOR 
fits in pocket 

NORTH AMERICAN PHILIPS CO., INC., 
750 South Fulton Ave., Mt. Vernon, 
N. Y. The PW4010 light -weight 
radiation detector easily fits a man's 
pocket. The unit is approximately 
1.7 in. thick, 4.1 in. wide, 6.6 in. 
high, weighs about 25 oz and is 
designed for locating sources of 
beta and gamma radiation. It is 

264 For additional information on all items on this page, use post card on last page. June, 1956 - ELECTRON ICS 

www.americanradiohistory.com



Sanborn 
oscillographic 

re 

THIS new self-contained 8 -channel oscillo= 
graphic recording system, primarily for 
(but not limited to) analog computer record- 
ing, measures only 46%" x 27" x 22". In a 
single, space -saving mobile package, the user 
has a complete system for analog computer 
readout recording. Input cable connections 
are easily made at the top of the back panel. 
Eight groups of controls for the eight chan- 
nels are conveniently located on the sloping 
top panel. Driver Amplifier chassis are 
easily withdrawn from the lower part of the 
console for inspection. Paper loading is 
quickly done from the top. 
Features of the Model 158-5490 system 
include 0.1v/cm to 100v/cm sensitivity; 
over-all linearity of 0.25 mm over the entire 
4 cm of the chart; drift less than 0.5 
mm/hour; push-pull or single -ended input; 
miniaturized dual -channel DC amplifiers 
of improved current feedback design; 5 meg. 
input impedance each input lead to ground; 
true rectangular coordinate recording; nine 
chart speeds from 0.25 to 100 mm/sec. 
Frequency response is flat to 20 cps, down 
2 db at 60 cps for all amplitudes to 4 cm 
peak to peak. 

PRIMARILY 

FOR USE WITH 

ANALOG COMPUTERS 

FAMOUS r'15O" SYSTEMS ... for all recording requirements 

1 -CHANNEL 

4 -CHANNEL 

2 -CHANNEL 

In laboratories, production testing facilities and field installations nationwide 
Sanborn 150 Series Oscillographic Recording Systems are pro.'ing their 
versatility and value. Users have a choice of basic systems ranging from 
1 to 8 channels ... "packaged" as portable units or in vertical mobile 
cabinets ... and twelve interchangeable plug-in preamplifiers permitting 
rapid, economical changeover to new input requirements. 

Sanborn -atll gladly furnish completo descriptive data on the 
new 158-1'490 System and all "regular 150' systems, or engi- 
neering aaistance on your recording probfems, whenever you 
wish. Codoct your Sanborn Represeniati-e, or write to ... 

SANBORN COMPANY 
INDUSTRIAL DIVISION 

195 MA SACHIJSETTS AVE., CAMBRIDGE 30, MASS. 
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NEW PRODUCTS (continued) 

Can you use help 
with 

precision headaches 
like this? 

Let General Mills work them out for you 
Right now our systems engineering people and our factory can be 
at your service if you need volume piece parts or assemblies such as 

electro -mechanical systems or components 
fine -pitch, instrument -type gears 

precision parts, cutting, grinding, finishing 
industrial or military optical assemblies 

Right now you can utilize the experience of our creative engineers 
and precision production plant-the same men and machines that 
have handled prime and sub -contract work like the bombing sys- 
tem computer above, the B -47's Y-4 bombsight, and similar com- 
plex systems. And of course we offer full laboratory and environ- 
mental testing facilities. 
LET US BID on your specific requirements today. Save time, 
cut costs and eliminate the worrisome problems you face in re- 
cruiting competent engineers and skilled production hands. We 
have them now ... and can rush delivery of parts or whole pack- 
ages in quantity, on time, to meet strict military specs. 

ASK FOR FREE NEW BOOKLET covering complete manu- 
facturing capacities and capabilities. Write, wire, or 
phone Dept. EL6, 1620 Central Ave., Minneapolis 13, 
Minn., STerling 9-8811. 

MECHANICAL DIVISION 

OF General Mills, Inc. 

useful for measuring radiation ex- 
posure of laboratory workers and 
for checking intensity levels during 
research investigations. 

Construction - The new radia- 
tion detector has a 1.5-v penlight - 
type filament battery, two 30-v min- 
iature -type anode batteries and a 
15-v subminiature -type grid bias 
battery. The unit employs a halogen - 
quenched counter tube (type 18502) 
that operates at 350 v, and a special 
diode -pentode oscillator tube (type 
95106). The main switch has 6 

positions: off; start; low sensi- 
tivity: high sensitivity; anode volt- 
age; and filament voltage. The cali- 
bration switch has 4 positions : 

anode battery off ; anode voltage 
60 v; anode voltage 55 v; and anode 
voltage 47.5 v. 

The new detector uses a special 
circuit that draws current from the 
anode batteries only when the 
Geiger tube registers counts. This 
feature greatly prolongs the life of 
the anode battery. 

VOLUME CONTROLS 
for printed circuits 
P. R. MALLORY & Co., INC., Indian- 
apolis, Ind. A new line of carbon 
volume controls is especially de- 
signed for simplified mounting on 
printed electronic circuits. A num- 
ber of models are available, includ- 
ing types for mounting directly on 
the circuit panel, self-supporting 
snap -in models for top of panel 
mounting, and threaded bushing 
types. 

Terminals are shouldered, with 
small solder tabs to facilitate con- 
nection with minimum solder. 
Mounting tabs and terminals are 
accurately positioned to assure fast 
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JPL ... an Established Center 

of Research and Development 

"Atthis time we are particularly 
interested in interviewing 

graduate engineers and scientists 
in the fields of aerodynamics, air- 
craft structures, mechanical engi- 
neering, chemistry, chemical 
engineering, heat transfer, elec- 
tronics, systems analysis, electro- 
mechanical instrument design, 
instrumentation, metallurgy, 
nuclear physics and solid state 
physics. 

These men should be definitely 
interested in scientific research 
and development relating to the 
problems of the future. 

CALTECH 

The Jet Propulsion Laboratory is a center devoted entirely to scientific 
research and development. Its prime objective is obtaining basic informa- 
tion in the engineering sciences related to missile development - and to 
explore the various phases of jet propulsion. In addition a large share of 
its program is devoted to fundamental research in practically all of the 
physical sciences. 

The Laboratory extends over more than 80 acres in the foothills, of 
the San Gabriel mountains north of Pasadena. It is staffed entirely by 
personnel employed by the California Institute of Technology and conducts 
its many projects under contracts with the U.S. Government. 

Exceptional opportunity for original research coupled with ideal 
facilities and working conditions have naturally drawn scientists and engi- 
neers of a very high caliber. These men, working in harmony, are building 
a very effective task force for scientific attack on the problems of the future. 

An unusual atmosphere of friendliness and cooperation is apparent 
at the "Lab" and newcomers soon sense the warmth of their acceptance. 
New advanced projects are now providing some challenging problems - 
and good jobs for new people. 

If you would like to develop your skill and knowledge at the "Lab" 
and, at the same time, help us solve some of our problems - write us today. 

JET PROPULSION LABORATORY 
A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 

PASADENA. CALIFORNIA 
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JAM NUT 

RECEPTACLES 
Easy to install, to service, to replace 

Jam nut receptacles offer such posi- 
tive savings in assembly time that it 
will pay you to check into their 
application on your product. These 
receptacles permit bench wiring of 
harness and sub -assemblies prior to 
final installation with proven savings 
in assembly labor. 

. 
AM 

RGf RECEPRLCIE 

CY1h6GP R PIpCE 

Just consider these design advan- 
tages-only one mounting hole 
required per receptacle-no extra 
gasket required-no user problem of 
sealing around screw holes-no extra 
hardware necessary such as screws, 
washers or nuts. 

Write for complete detailed specifications 

BPndi,r SCINTILLA DIVISION 
SIDNEY, NEW YORK me/ 

o. m.,o. 
Export Soles and Service: Bendig International Division, 205 East 42nd St., New York 17, N. Y. 

NEW PRODUCTS (continued) 

foolproof assembly by automatic 
production machines. 

All models incorporate a high 
stability resistance element which 
minimizes drift under severe tem- 
perature and humidity conditions, 
and provides low electrical noise 
level. 

PULSE TRANSFORMER 
in ultrasmall size 

SPRAGUE ELECTRIC Co., 35 Marshall 
St., North Adams, Mass., has avail- 
able subminiature pulse transform- 
ers which meet all the performance 
requirements of the miniature 
series widely used in computers 
and military electronics. The new 
ultrasmall transformers are fur- 
nished in both single and double 
ended constructions, the former for 
use with printed wiring boards, and 
the latter for use in conventional 
types of assemblies. 

Complete descriptions of 32 
standard subminiature transform- 
ers are given in engineering bulle- 
tin 503, available on business 
letterhead request. 

SERVO AMPLIFIER 
a transistorized unit 
M. TEN BOSCH, INC., Pleasantville, 
N. Y. Model 1800-0100 is a minia- 
turized, hermetically -sealed, plug- 
in transistor servo amplifier. It is 
primarily intended to receive 
signals from a synchro control 
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Thousands of dollars per month saved 

when DRYair replaced premium -grade nitrogen 

in testing electronic equipment 

A cloud of fog forms as moist air from the room 

meets the -67° air in the test chamber. 

ELECTRONICALLY -CONTROLLED pneumatic actu- 
ators built by the Electronics Division of 

Thompson Products, Inc. of Cleveland maintain 
400 cycles per second within limits of plus or 
minus one per cent-classed as "phenomenal 
accuracy" by men who know. Regulation and 
testing of this equipment is carried on in cold 
chambers simulating environmental conditions of 
altitude and temperature. 

Standard bottled nitrogen was used at first to 
drive these mechanisms, but it quickly froze up 
as it has a dewpoint of -50°F. Then they went to 

LECTRODRYERS 
DRY 

WITH ACTIVATED 
ALUMINAS 

A recent check revealed that this BAC -150 Lectro- 
dryer* is delivering air dried to a -70°F. dewpoint. 

premium -grade nitrogen having a dewpoint of 
-70°, but this costs 70 cents per cubic foot and as 
many as seven bottles of nitrogen were used per unit. 

Now they have this Lectrodryer. It takes air 
from the shop line, cleans and dries it to -70°F. 
dewpoint, actually saving them thousands of 
dollars every month. Thus the Lectrodryer pays 
for itself many times over. 

Have you a moisture problem? Write, giving 
data on it, to Pittsburgh Lectrodryer Company, 
359 32nd Street, Pittsburgh .30, Pennsylvania 
(a McGraw Electric Company Division). 

In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 

In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin. BressouxLiege. 

LECTRODRYER 
*REGISTERED TRADEMARK U.S. PAT. OFF. 

s,a... M..m'...,._.á;+l« cti.<.." - - 
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Photo courtesy of Hughes Aircraft Company, Culver City, California. 

Billions of operations here 
with Bristol Syncroverter® 

high-speed relays 
How do you build reliability into a fire control system for 

interceptor planes-a system containing as many compo- 
nents as 200 TV sets; but occupying only 29 cubic feet? 

The obvious solution is to use reliable 
components, so the design engineers at the 
Hughes Aircraft Company selected Bristol 
Syncroverter high-speed relays for the high- 
speed relay requirements of the Hughes Fire 
Control System. 

Their operation is unaffected during 
shock up to 30G's, and vibration (10-55 cps) 
of 10G. This high-speed relay, which meets 
military specifications, is completely reliable 
in dry -circuit applications as well as in low - 
power applications. 

Bristol Syncroverter high-speed 
relay. Covered by patents. 

Versatile relays meet a wide variety of requirements 
Your applications of high-speed relays in such equipment as 

air -to -ground telemetering, analog and digital computers, air- 
craft or missile control, carrier current switching and the like 
may call for different specifications from those below. You'll find 
the high-speed relays you need-including miniature (70 gram) 
relays-in Bristol's broad Syncroverter line. Write us. The Bristol 
Company, 152 Bristol Road, Waterbury 20, Conn. 

TYPICAL PERFORMANCE CHARACTERISTICS 
Temperature range: -55°C to 100°C. 
Operating shock: 30G; 11 milliseconds duration. 
Vibration: (10.55 cps): 10G 
Contact ratings: up to 28v, 200 ma. 
Stray contact capacitance: less than 15 mmfd. 
Pull -in time (including bounce): as low as 200 microseconds. 
Drop -out time: 300 microseconds. 
Life: At least 1000 hours at 400 operations per second. 
Mounting': Octal tube socket. 

BRISTOL 
Points the Way in 
Human -Engineered Instrumentation 

6.I' 

AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 

NEW PRODUCTS (continued' 

transformer and to operate a Kear- 
fott type 422185 servo motor or 
equivalent. The amplifier is de- 
signed to meet the environmental 
requirements of specification MIL- 
E -5400. 

Dimensional drawing, character- 
istics chart, and physical and elec- 
trical specifications are given in a 
recent bulletin. 

The unit described is priced at 
$165. 

SEALED TRANSDUCER 
for ultrasonic cleaning 
BRANSON ULTRASONIC CO., Div. of 
Branson Instruments, Inc., 194 
Richmond Hill Ave., Stamford, 
Conn., has available hermetically 
sealed ultrasonic power transducers 
and improved generators operating 
at 40 kc. 

The large, uniform radiating sur- 
face of the transducers makes them 
particularly suitable for ultrasonic 
metal cleaning applications, such as 
removal of buffing compounds, ra- 
dioactive contamination, soldering 
flux, plaster or carbon smut. The 
transducers can also be used for 
other processes in liquids which 
benefit from ultrasonic energy, such 
as quenching, plating, pickling, de - 
scaling and dyeing. 

The standard LF-15 transducer 
has a radiating area of 2# in. by 
6 in. The modular design facilitates 
a wide choice of arrangements, in- 
cluding flush transducer banks, 
focusing and diverging. Ultrasonic 
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Tra nsitrom 

SILICON DIODES 
HIGH CONDUCTANCE junction types 

Type 

Maximum Average 
Forward Current 

(ma) 
at 25°C at 150°C 

Maximum Forward 
Voltage 

at100ma 
(volts) 

Maximum 
DC Inverse 
Operating 

Voltage 

1N482B 

1 N4838 

1 N484B 

1 N4858 

1 N486A 

1 N457 

1 N458 

1 N459 

200 

200 

200 

200 

200 

100 

100 

100 

50 

50 

50 

50 

50 

25 

25 

25 

1.0 

1.0 

1.0 

1.0 

1.0 

1 @ 20 ma 

1 @ 7 ma 

1 @ 3 ma 

36 

70 

130 

180 

225 

60 

125 

175 

Features 
Current Ratings up to 200 ma 

Operation up to 200°C 

Low Inverse Current 

Subminiature Size 

Transitron's subminiature glass silicon junction diodes 
feature high forward conductance and reliable opera- 
tion up to 200°C. Rated for 50 ma forward current 
at 150°C, they are ideal for low level magnetic 
amplifiers, power supply, bridge modulator, and 
similar applications. 

HIGH FREQUENCY bonded types 

Type 

Forward 
Current 

@ +1V 
(ma) 

Inverse 
Current 

at Specified 
Voltage 

@ 100°C 
(pa at volts) 

Maximum 
Operating 
Voltage 
(volts) 

1N25 2 10 @ -10 30 

1N25 2 4 10 @ -5 20 

SSG 1 10 @ -10 30 

$6G 4 50 @ -5 15 

*Military Type 

Features 
Operation up to 1000 mc 

High Temperature Reliability 

Fast Pulse Recovery 

Low Shunt Capacitance 

Subminiature Size 

The silicon bonded diodes are small area junction 
diodes specifically designed for high frequency cir- 
cuits up to 1000 mc, and fast switching applications 
requiring recovery times of .15 microseconds or less. 
They are particularly useful in detector, discrimina- 
tor, logic and high speed transistor circuitry. Write 
for Bulletin TE -1339. 

Tra nS i t ro n electronic corporation 

---18Ere------ 
. melrose 76, massachusetts 

T, 
Germanium Diodes Transistors Silicon Diodes Silicon Rectifiers. 
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NEW PRODUCTS (continued) 

RADIO 

INTERFERENCE 
AND FIELD INTENSITY 

measuring equipment 

Stoddart equipments are suitable for making 

interference measurements to one or more of 

the following specifications: 

AIR FORCE-MIL-I-61818 
150 kc to 1000 mc 

BuAir-MIL-I-6181B 
150 kc to 1000 mc 

BuShips-MIL-I-16910A (Ships) 
14 kc to 1000 mc 

SIGNAL CORPS-MIL-I.11683A 
150 kc to 1000 mc 

SIGNAL CORPS-MIL-S-10379A 
150 kc to 1000 mc 

The equipments shown cover the frequency 
range of 14 kilocycles to 1000 megacycles. 

Measurements moy be made with Qeok, quasi - 

peak and average (field intensity) detector 
functions. 

F.C.C. PART 15 - Now in effect, the revised 

F.C.C. Part 15 places stringent requirements 

upon radiation from incidental and restricted 

radiation devices. Stoddart equipment is suit- 

able for measuring the radiation from any 
device capable of generating interference or 

c -w signal within the frequency range of 14 kc 

to 1000 mc. 

Irrite Stoddart Aircraft Radio Co., 
1 tie., for your free copy of the new 
revised F. C.C. Part 15. >, 

NM10A (AN URM-6B) 
14 kcs to 250 kcs 

NM -20B (AN/PRM-1A) 
150 kcs to 25 mcs 

NM -30A (AN /JRM-47) 
20 mcs to 400 mcs 

NM -50A (AN/URM-17) 
375 mcs to 1000 mcs 

The Stoddart NM -40A is an entirely new radio 
interference -field intensity measuring equipment. 
It is the commercial equivalent of the Navy type 
AN/URM-41 and is tunable over the audio and 
radio frequency range of 30 CPS to 15 kc. It per 
forms vital functions never before available in a 
tunable equipment covering this frequency range. 
Electric and magnetic fields may be measured 
independently over this range using newly 
developed pick-up devices. Measurements can be 
made with a 3 db bandwidth variable from 10 CPS 
to 60 CPS and with a 15 kc wide broadband 
characteristic. 

STODDART A Radio CO., fx . 

6644-A SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA Hollywood 4-9294 

energy of the proper intensity can 
be applied as required by the shape 
cf the part. 

Generator -transducer combina- 
tions are available, with radiating 
areas of 30 sq in. to 8 sq ft. Cost of 
the complete equipment ranges 
from $23 per sq in. of radiating 
surface down to $14 per sq in. 

TWT POWER SUPPLY 
provides three outputs 

LAWN ELECTRONICS CO., E. Free- 
hold Road, Freehold, N. J. Model 
5003 universal traveling -wave -tube 
power supply provides three out- 
puts: a 0-5,000 v negative cathode 
supply; a 0-500 v anode supply, and 
0 to 20 v a -c or d -c filament supply. 
All voltages are continuously vari- 
able. 

> Features-The h -v suppl is reg- 
ulated to 0.002 percent for both 
line and load variations, and the 
ripple voltage is less than 25 my 
peak to peak. Extreme stability is 
obtained by correcting the d -c am- 
plifier drift by an a -c amplifier. 
Price is $2,250. 

LEAK DETECTOR 
for production -line testing 

CONSOLIDATED ELECTRODYNAMICS 

CORP., Pasadena, Calif. Type 24- 
210 portable leak detector for pro- 
duction -line testing combines low 
cost with high sensitivity. 

> Uses - It may be employed to 
show the existence or absence of 
extremely minute leaks, to deter- 
mine the rate of leakage, and to 
pinpoint the exact location of a 
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Our Mr. Smith supervises 
Multi -Header design .. . 

the most versatile glass -metal seal 

FIRST AND 

Constant Multi -Header design development enables Hermetic 
to offer a Vac -Tite* Compression Multi -Header to suit 
every design and application requirement. 

If requirements call for 4 to 28 solid or tubular terminal 
Multi -Headers with O.D.'s that range from .375 to 1.125 
diameters, Hermetic Headers of "all -glass" or "individual -glass" 
construction can be supplied. However, to meet the most 
difficult specifications, Hermetic can provide Multi -Headers 
as large as you specify with as many terminations as is required 
in "individual -glass" construction and solid metal body. 

Consult Hermetic for standard, as well as specially designed 
headers, with or without mounting studs, that act as cover and seal. 

Write for your new addition to "Encyclopedia Hermetica" 
... a 16 page catalog containing the most diversified 
selection of Multi -Headers ever offered. 

*VAC-TITE is Hermetic's new vacuum -proof, 
compression construction, glass -to -metal seal. 

Hermetic Seal 
Products Company 
31 South Sixth Street, Newark 7, New Jersey 
California Associate: Glass -Solder Engineering, Pasadena 

FOREMOST IN MINIATURIZATION 
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NEW PRODUCTS (continued) 

A NEW 
()CI l` off 

WESTERN DIVISION 
PASADENA, CALIFORNIA 

Combining in one organization a sales, service, 
engineering and manufacturing group to better 
serve the Western customers of KEARFOTT 
COMPANY. Expanded production areas-addi- 
tional equipment and the latest progressive as- 
sembly facility for the production of gyroscope, 
control components, navigational systems, radar 
components and test equipment. 

Write or call today for 
detailed information 
on Kearfott Ferrite 
components and 
Microwave equipment. 

KEARFOTT 
universal test sets for 
X, Ku and C bands 

Low cost testing 
with one convenient 
unit containing: 

Spectrum Analyzer 
Poher Monitor 
Wa re meter 
Signal Generator 

ONE portable unit 
does it all, on the bench- 
or in the field. 

KEARFOTT 
new rotation -type 
FERRITE ISOLATOR* 

The new Ferrite Isolator 
is a useful device with 
applications such as 
oscillator isolation with 
the following advantages 
to system performance: 

Reduces long -line loading 
Prevents undesired 
frequency shift 
Insures uniform power 
output 
Improves transmitted 
pulse spectrum. 

'Patented 

Ott COMPANY, INC. 
LITTLE FALLS, NEW JERSEY 

WESTERN DIVISION 
253 VINEDO AVE., PASADENA, CALIF. 

n4r iacas:oN r Co =ona,,on 

SALES OFFICES 
EASTERN OFFICE: MIDWEST OFFICE: SOUTH COMM OFFICE: 

1378 Main Ave. 188 W. Randolph St. 6118 Denton Drive, 

Clifton. N. 1. Chicago. III. Dallas, Teeas 

leak. The instrument is a simpli- 
fied mass spectrometer which re- 
sponds only to the presence of 
helium as a tracer gas. It will de- 
tect one part of helium in 300,000 
parts of air. 

Applications - Its uses include 
testing hermetically sealed parts, 
high -vacuum systems, drums and 
other containers-in fact, any prod- 
uct whose excellence depends on a 
perfect seal. 

The 24-210 achieves low cost 
through advanced design, incor- 
porating new electronic and vac- 
uum components. Through the use 
of printed circuitry and with only 
six tubes required, electronic cir- 
cuitry has been greatly simplified 
without the sacrifice of reliability. 

The new 145 -lb unit is 201, -in. 
high and requires a table area of 
only 18 by 22 in. 

A more complete description ap- 
pears in CEC Bulletin 1830. 

D -C VOLTMETER 
combined vtvm and trvm 

MILLIVAC INSTRUMENT CORP., 444 
Second St., Schenectady 6, N. Y. 
The MV -35A d-c/vtvm and trvm 
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CBS semiconductors 
CBS-HVTRON, Danvers, Mass. 

A Division of Columbia Broadcasting System, Inc. 

THREE 
FAMILIES OF 
CBS SILICON 

POWER 
RECTIFIERS 

OPERATE UP TO THESE MAXIMUM LIMITS 

SERIES 

1N503 through 1N508' 

1N511 through 1N516í 

AMPS. 

V3 

VOLTS 

50 to 600 

50 to 600 

1N519 through 1N524t 114 50 to 600 

'!n free air 'frith suitable heat sink 

CBS-HVTRON offers you, in three basic 
designs, a wide selection of high -power 
silicon junction rectifiers with uniformly 
controlled characteristics. All three 
series feature compactness and high rec- 
tification efficiency (up to 99%) at high 
currents. Low forward and high back 
resistances give high power handling 
capabilities. And low thermal resistance 
permits operation up to 150°C. 

Possible applications are innumerable 
... wherever you need highly efficient, 
high -current miniaturized rectifiers. As 
illustrated, the 1N503 series is supplied 
with convenient flexible leads. And the 
1N511 and 1N519 series are designed 
with screw studs for easy attachment to 
heat sinks. For complete data ask for 
Bulletin E-263. Or request a quotation on 
CBS silicon power rectifiers suited to 
your applications. 

Reliable products 
through Advanced -Engineering. 
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 NEW PRODUCTS (continued) 

POLYPENCO'' SHAPES 

Get All These Important Advantages 

of Teflon - Plus Low -Cost Fabrication 

No other material is 

field as Teflon. It is 

connectors, stand-off 
continue to expand. 

1 / 

proving so versatile in the electronics and electrical 
now widely used for insulating bushings, terminal 
insulators and many other parts as its applications 

TEFLON'S OUTSTANDING PROPERTIES 
Dielectric Constant 2.0 
Power Factor 0.0005 
Dielectric Strength, volts/mil. 400-500 
Surface Resistivity (100% R.H.) megohms 3.6 x 10" 

Temperature Range -110°F. to +500°F. 
Water Absorption nil 
Chemical Resistance excellent 

FABRICATION FROM STANDARD SHAPES 

POLYPENCO Teflon Shapes are available in rod, tubular bar, tape, 
slab and flexible tubing-in a wide range of sizes-for fast, easy 
machining to close tolerances on standard metalworking tools or 
automatic equipment. 

POLYPENCO TEFLON MEANS QUALITY 
In order after order, POLYPENCO Teflon comes to you with 
uniform, controlled density and maximum dimensional stability. 
Stock sizes available for immediate delivery from distribution 
locations throughout the country. 

Take this first step toward a more efficient, economical solution 
to your design problems. Write today for latest technical data. 

THE POLYMER CORPORATION of Penna. Reading, Penna. 
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P. Q. 

Nylon, Teflon*, Q-200.5 and K-51 
PONI TRADEMARK 

features its d -c voltage measuring 
sensitivity. The instrument has a 
voltage range of 1 to 1 billion. 

Other Features - It contains a 
high -impedance, chopper type d -c 
amplifier circuit which covers all 
ranges from 1 my to 1 kv full scale. 
A low impedance direct -coupled 
hushed transistor amplifier accom- 
modates the more sensitive ranges, 
the lowest being 0110 µv. Hushed 
transistors operate at zero or re- 
versed collector junction voltage. 

SILICON RECTIFIERS 
stud -mounted, new voltages 

AUTOMATIC MFG. Div., General In- 
strument Corp., 65 Gouverneur St., 
Newark 4, N. J. With addition of a 
new group of stud -mounted silicon 
power rectifiers and 800 to 1,000-v 
types, the company announces pro- 
duction on a complete line of 
medium power silicon rectifiers, in- 
cluding 22 different types in 8 

voltage ranges, for all military and 
industrial applications. 

Both the stud -mounted rectifiers 
(for bolting directly to a chassis) 
and the pigtail units (for wiring 
into the equipment) have in- 
finitesimal reverse leakage current 
for highly reliable operation. Their 
all -welded hermetic seal makes pos- 
sible operation at temperatures 
ranging from -55 C to +150 C, 

and they can be stored at tempera- 
tures from -65 to +180 C. 

The new line now ranges from 
100 to 1,000 v, with average d -c out- 
put currents of 300 ma for the pig- 
tail types and 500 ma for the stud - 
mounted types. Typical leakage 
currents are from 0.005 µa to 0.2 µa. 
Power dissipation in free air is only 
0.5 w in the pigtail units; 0.75 w in 
the stud -mounted types. 

Uses-They have been designed 
for use in electronic gear for guided 
missiles, supersonic aircraft and 
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DEVELOPMENT 

Ct 

TUNG-SOL" 
Electron Tubes and 

Semiconductors 

TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTLE 

CABLE ADDRESS: TUNGSOL 
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A DAYSTROM "POT" 

The Model 300-00-smallest, most ruggedly-accu.ate wire - 
wound potentiometer on the market! 

If you are having trouble finding the right "pot," a "pot" that 
will fit into the tiniest space, weigh less than an overstuffed 
feather, and still provide unexcelled accuracy and resolution 
characteristics, you will want to know about the Model 
300-00 sub -miniature, wire -wound potentiometer produced 
by DAYSTROM POTENTIOMETER, and now improved even 
over the high-performance original. 
So SMALL and COMPACT it can easily be covered by a dime (3/16 
inch thick). One half as large as its nearest competitor. 

So RUGGEDLY ACCURATE it can be used for the most exacting 
applications. 

High Power Rating 
Extremely Fine Resolution 
Operable Over Extreme Temperature Ranges 
Designed to stack (21 per cubic inch) 

The Model 300-00 is just one of the many production or custom- 
made potentiometers available from DAYSTROM POTENTIOMETER 
The Model 300-00 and its big brother -the 303-00 (higher resistance 
values)-are available out of stock. 

POTENTIOMETER DIVISION 

Openings exist for highly qualified engineers. 

P H 
CI ÍICooRuuTboN 

11150 La Grange Ave. West Los Angeles 25, Calif. 
A Subsidiary of Daystrom, Inc. 

NEW PRODUCTS Continued 

other military equipment as well as 
industrial power supplies, magnetic 
amplifiers and communications 
equipment where size and weight 
reduction are important. 

DUODECAL SOCKET 
with easily removable cap 

DEJUR-AMsco CORP., 45-01 North- 
ern Blvd., Long Island City 1, N. Y. 
Type B duodecal electron tube 
socket is designed specifically for 
use with 2BP1 and 2BP11 crt's. 

Features - Series 1550 socket 
features an easily removable socket 
cap providing complete protection 
for each individual connection. 
Wires can be brought out radially 
from the housing for grouping in 
a neat, compact cable assembly. 
Extra barriers provide unusually 
long creepage paths for high break- 
down voltages -6,500 v rms at sea 
level and 1,500 v rms at 60,000 ft. 

Molding compound is mineral 
filled melamine (MIL -P -14D, type 
MME) . The contacts are made of 
beryllium copper and silver plated. 

Bulletin 50A gives additional in- 
formation including outline draw- 
ings. 

BASE STATION ARRAY 
is vertically polarized 
MARK PRODUCTS Co., 6412 W. Lin- 
coln Ave., Morton Grove, Ill., an- 
nounces a vertically polarized 
omnidirectional base station array 
for the 450-470 me region. Model 
C-10455 antenna consists of a 
cophased aperture approximately 
18 ft in extent. Power gain of 
10 db over a half -wave dipole is 
realized. The vertical pattern 
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CLARE 
Spring -driven Stepping Switch 

(TYPE 11) 

n 

Latest in CLARE line o uni- 
selectors, or rotary switches for 
completing, interrupt(ty or 
changing connections in a suc- 
cession of electric circui s in 

response to momentary im- 
pulses of current. Provides 
millions of steps without read- 
justment. Send for CLAR. Bul- 
letin No. 121. 

New CLARE RELAY designs 
keep pace with demands 

of modern high-speed equipment 

CLARE RELAYS for use in modern high-speed devices differ 
in size, shape, appearance and characteristics to meet a 
wide range of design requirements. 

One factor they have in common-ability to deliver ac- 
curate and dependable performance for millions, yes even 
billions, of operations WITH NO MAINTENANCE WHATSOEVER. 

A few of these outstanding CLARE developments are 
shown. There are many more. If your relay problem is new 
or unusual, CLARE sales engineers, located in key cities, may 
be able to bring you quickly just the relay you need. Contact 
c. P. CLARE & co., 3101 Pratt Blvd., Chicago 45, Illinois. In 
Canada: C. P. CLARE & co., 659 Bayview Avenue, Toronto 17. 

Telephone: Mohawk 3829. 
Cable address : CLARELAY. 

CLARE 
Type J Heavy-duty 
Contact Relay 
Increased current carrying capacity is 

provided by the use of silver heavy-duty 
contacts which are riveted to the springs. 
Rating of 10 amperes, 27' volts d -c. Has 

exceeded 500,000 operations on motor 
load of six amperes-Inrush current of 
15 amperes-at 70,000 feet altitude. Send 
for CLARE Bulletin No. 119. 

CLARE 
High Frequency 
Impulse Relay 

CLARE 
Electromechanical 
Latcling Relays 

R ssembly consists or 
two CLARE a -c or d -c 
relays with Interlocking 
amatures. One a -c and 
one d -c relay may also 
be used. Many of these 
relays still operating 
satisfactorily after well 
over 15,000,000 opera- 
tibns. Send for CLARE 
& lefin No. 118. 

CLARE 
Mercury -Wetted Contact Relays 

A relay of the utmost 
accuracy and depend- 
ability which is capable. 
of over a billion opera- 
tions at speeds to 63 

operations per seconc. 
Cutaway view shows 
mercury -wetted con- 
tact switch sealed h 
glass. Available witi 
up to 4 switches far 
multiple circuits.Seni 
for CLARE Bulletins 
Nos. 120 and 122. 

A highly sensitive relay com- 
pletely free from ce -tact bounce 
and capable of bill ois of opera- 
tions at extremely ilgh speed. 
(Will follow up tc 2,500 CPS.) 
Send for CLARE Bw..etin No. 117. 

CiARE R!LLY$ 
im -atz (41.4 flu 
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TEFLON 
(DU PONT TRADEMARK) 

z. 

demonstrates its versatile properties 
as an engineering material 
... with a combination of electrical, mechanical and chemical 
properties unmatched by any other single material. Characteristics 
such as high dielectric strength, complete chemical inertness, 
resistance to temperatures ranging from -450° F. to 500° F., 

offer design and product improvement opportunities never before 
possible. 

1. SPAGHETTI TUBING - made from Teflon 
Wire cable insulation of "Teflon" is not affected by the heat of soldering 
operations. Operators work easily and quickly when soldering hook-up 
wires. Teflon occupies only Vs the space required by other types of 
insulation. Available from stock in many sizes and colors. 

2. FLEXIBLE THIN -WALLED TUBING - of Teflon 
An outstanding insulation-the smooth surface of Teflon makes this tubing 
easy to slide over electrical conductors. Teflon tubing has extremely high 
dielectric strength, low power factor, wide working -temperature range. 
Standard sizes from stock ... any desired color available. 

3. CUSTOM MOLDED TEFLON - 
in thin sections and shapes 
Manufactured by Sparta's own patent - 
applied -for process, Cup, Ball or Shaft 
Seals, Gaskets, Washers or Diaphragms, 
give you design advantages (with an 
ultimate lower cost), than all other 
ordinary flexible materials. 

The first cost can be the least ... 
if it is the last cost! 

AVAILABLE NOW 
FROM ONE SOURCE! 

SPARTA 

PLEASE NOTE: 
Complete 

data on properties and applications 
available without cost or obligation. Write today for our brochures: 

Te11011 Spaghetti 
and Thin - Walled Tubing Price list and sizes. 

Custom 
Molded Teflon in Thin Sections 

and Shapes 
DEPT. E 

MANUFACTURING CO. 

DOVER, OHIO 

Phone: 4-2755 

NEW PRODUCTS (continued) 

beamwidth is approximately 6 deg 
between half power points. Overall 
length is 22 ft and total weight 
is 50 lb. 

The structure is composed of in- 
tegrally molded radiating elements 
in a cellularcore-Fiberglas epoxy 
molded structure. The closed cell 
structure prevents formation of 
moisture internally and adds great 
stiffness to the unit. 

Two versions are offered. One is 
supplied in 2 sections for assembly 
on the job and consists of a 14 -ft 
lower section and an 8 -ft top sec- 
tion. The other is a solid unit 22 
ft. long. 

DELAY LINES 
operate from 55 C to + 125 C 
PCA ELECTRONICS INC., 2180 Colo- 
rado Ave., Santa Monica, Calif., has 
available hermetically sealed delay 
lines packaged in 0.4 maximum 
square metal tubing. They are pro- 
vided with stud for chassis mount- 
ing and glass hermetic seals on the 
opposite surface. 

Types-Designs are available in 
each impedance level and delay 
time. One design emphasizes maxi- 
mum delay per cu in. with a fair 
rise time. The second combines 
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Magnified view 
Type "A" Plug, u 

Simulator, locks i 

Couble-ended Ju 
in standard lene 
it specified. 

HUBBEi 

HUBBELL 
In le rio ck PLUGS 

provide a dependable, low contact 
resistance 

s how the Interlock 
in the Cypak Problem 
built-in panel eyelets. 

Cords are available 
m 6" to 36" or longer 

Jumper System for 

CYPA K* 
THE REVOLUTIONARY, NEW 

Westinghouse 
System Control 
The unique Cypak System introduces 
static control-with life at least 15 

times that of conventional relays- 
from units that fit in the palm 
of your hand, and which have 
no moving parts to wear or erode. 
Using a logic function approach, 
decision elements are jumpered 
together by automatic locking 
Interlock Plugs and Jumper Cords, 
which afford a constant low contact 
resistance. Interlock Plugs were also 
specified by Westinghouse, because 
eyelets were simple to install in 
quantity within a small area. 

Just as Cypak offers a longer life and 
a higher degree of reliability than 
conventional relays, so Hubbell 
Interlock Plugs offer more dependable 
connections, through a locked 
contact, than other connectors 
on the market. 

r Further Information, Write Dept. C 

HARVEY HUBBELL, IIC 
Pats. 8 Pdg Pots 

Interlock Electronic Connector Dept., Bridgeport 2, Conn. 

SELF-LOCKING 

CONNECTORS 
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3 grades for every tube socket ... 
means simplified selection ...shorter delivery cycles! 

Standardization means different things to 
different people. To the design engineer or 
manufacturer specifying tube sockets, Johnson's 
standardization program permits the mainte- 
nance of stock on industrial and military tube 
sockets as well as standard commercial models. 
Now you can get immediate shipment of small 
quantities for development or pre -production 
runs and small run set-up charges are eliminated 
in most cases. You'll find, too, that many times 
a socket ordered to your exact specifications is 

immediately available in comparable or higher 
quality at a lower cost due to standardization. 
Specifications for the three variations of each 
wafer socket type as follows: 

STANDARD 
A commercial grade socket 

suitable for general require- 
ments. Glazed steatite base 

is DC -200 treated-contacts 
are of plated brass with steel 

springs. Etched aluminum 
shields on shielded types. 

INDUSTRIAL 
Superior in quality to Stand- 
ard types, Industrial types have 
glazed steatite bases, DC -200 
treated. Contacts are phos- 
phor bronze with beryllium 
copper springs .0005 silver 
plated. Shields on shield types 
are indite No. 14 treated 
aluminum. Fungus resistant 
cushion washers under con- 
tacts. 

For complete information and specifications on Johnson 
tube sockets, write for your copy of booklet 536. 

MILITARY 
Top quality for all military re- 

quirements. Glazed steatite 
bases, DC -200 impregnated. 
Phosphor bronze contacts and 

beryllium copper springs silver 

plated .001 -hot tin -dipped 
solder terminals. Fungus re- 
sistant glass base melamine 

cushion washers indite No. 14 

treated aluminum shields on 

shielded types. Entire socket 

protected for 200 hour salt 
spray test. 

STEATITE AND PORCELAIN INSULATORS 

Fracture resistant, dense molded and glazed for low moisture 
absorption. Stand -Off and Feed-Thru insulators designed with 
extended creepage paths for maximum voltage breakdown 
ratings. Types available with built-in jacks to accommodate 
standard banana plugs. Hardware is nickel plated - excellent 
for exposed applications. Write for full information. 

:_ 7--: .Ier a a. *war rffi dtThrrr>t>1E>,:a 71.y> 

2217 SECOND AVE S.W. WASECA, MINNESOTA 

CAPACITORS INDUCTORS KNOBS DIALS SOCKETS INSULATORS PLUGS JACKS PILOT LIGHT 

NEW PRODUCTS (continued) 

moderate delay per cu in. with good 
rise time. The third emphasizes 
fast rise time and a low delay per 
cu in. 

Uses-All designs are miniatur- 
ized and are commonly used for 
delaying video pulses, pulse shap- 
ing, gating, storage of information 
in computers, time standards in 
wave forms, time -modulation, gen- 
eration of wave forms, and high im- 
pedance connecting cables. 

They are designed to operate 
from -55 C to +125 C. The con- 
tainer is cadmium plated and iridite 
treated to withstand humidity and 
corrosive atmosphere. 

SHIELDED COIL FORM 
for printed circuits 
CAMBRIDGE THERMIONIC CORP., 445 
Concord Ave., Cambridge 38, Mass. 
The LS -12 shielded coil form has a 
square shaped plated brass housing, 
whose dimensions are in. by > in. 
by ti in. Inside the housing is a 
coil form with an internally adjust- 
able powdered iron core, tunable 
from top or bottom. The LS -12 
mounts by two tabs that can be in- 
serted through a printed circuit 
board and can be dip -soldered from 
one side of the board to complete 
installation. 

Uses-Equipped with two to six 
terminals, the LS -12 covers a wide 
range of applications from simple 
r -f for use with conventional vac- 
uum tube circuitry to i -f trans- 
former using transistors, where as 
many as six terminals may be re- 
quired. The unit has a cup core 
assembly. 

The LS -12's are available as 
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Dr. Lewis Larmore (riglu) discusses irm iamental problems of radiation transfer in infrared detection 
with Dr. T. Teichmann (center) and Experimental Physicist Freeman Hall. 

MISSILE SYSTEMS PHYSICS 
Advances in missi:e systems technology are measured to 
a great extent by increasing demands imposed on the 
ability of experiments: and theoretical physicists. 
With problems of new magnitude now being approached, 
a high degree of creative effort and individual initiative 
is required. 
New developments at Lockheed Missile Systems 
Division's Aerophysics and Nuclear Research Labora- 
tories offer a wide range of assignments in fields such as: 

. Experiments with shock tubes and their associated 
problems of instrumentation including studies 
involving high temperatures and high Mach numbers. 

Infrared measurements of atmospheric transmission 
and emission from various sources. 

. Optical instrumentation for spectrophotometry and 
emissivity measurements and shock tube 
spectrographic studies. 

Aerophysics of high-speed vehicles, including heat 
transfer, flow field and associated areas. 

. Fundamental and applied experimental nuclear 
research, using the Lockheed 3 MEV Van der 
Graaff accelerator. 

Specialized nuclear reactor system study, design and 
development. 

Those possessing keen interest in these and related fields 
are invited to write. Please address inquiries to the 
Research and Engineering Staff at Van Nuys. 

.,fG1ceelMISSILPE SYSTEMS DIVISION LOCKHEED AIRCRAFT CORI'ORATION 

VAN NI?l"ti IDALO ALTO titG'NNYVAI.I: CALIFORNIA 
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DESIGN DEVELOPMENT PRODUCTION 

IF you use 

Top Wall 

Hybrids 

Side Wall 

Hybrids 

Microwave Development 
Laboratories now supplies, 
from stock, a wide 
variety of designs 

Licensed under U. S. Patents 
2739287 and 2739288 

High frequency radar and communications fields find application 
for MDL Top Wall and Side Wall Short Slot Hybrid Junctions 
because of their symmetry and inherently low Q. These units were 
first manufactured and made available by Microwave Development 
Laboratories. Top Wall Hybrids cover most frequencies from 1200 to 
17000 mc/s. Side Wall Hybrids from 1200 to 36000 mc/s. You get 
exceptional performance with MDL Hybrids. They are easy to assem- 
ble, for indexing lugs facilitate brazing to connecting waveguide. 

Engineering Data 

Terminated VSWR 
Isolation 
Power Division 
Material 

Top Wall 

less than 1.10 
in excess of 30 db 
0.0db±0.25db 
Beryllium copper or aluminum 

Side Wall 

less than 1.10 
in excess of 30 db 
0.0db±0.25db 
Beryllium copper or aluminum 

The above are standard specifications-specials are available. 

Write for catalog C-356 for complete information on Microwave 
Development Laboratories' Hybrid functions. For best results, con- 
sult MDL on any of your microwave component requirements. Com- 
plete development and manufacturing facilities are available. 

MICROWAVE DEVELOPMENT LABORATORIES, INC. 

92 BROAD ST., BABSON PK., WELLESLEY 57, MASS. 

telephone - WE Ilesley 5-6252 - 6253 

NEW PRODUCTS (continued) 

forms alone or wound to customer's 
specifications. 

POTENTIOMETER 
for computer application 
ELECTRO -MEC LABORATORY, INC., 47- 
51 33rd St., Long Island City, N. Y. 
The new type 18 ultra -low -torque 
potentiometer is 1.750 in. in diam- 
eter. It features a servo type 
mounting, a vital detail to computer 
designers. The single and three - 
gang pots are 0.97 and 1.97 in. long, 
respectively. Individual pot cups 
are 0.500 in. long. Ganged assem- 
blies up to 15 cups are available. 

Technical Data-Type 18 poten- 
tiometer is available with resistance 
values up to 200,000 ohms, is rated 
at 2.2 w at 40 C, and the toroidally 
wound resistor element provides 
electrical rotation up to and includ- 
ing 360 deg. Standard independent 
linearity tolerance is 0.3 percent, 
but 0.1 percent can be supplied. 
Nonlinear, functional output types 
are also available to meet the re- 
quirement of varying applications. 
A multiplicity of taps on the re- 
sistor element can be made, each 
positioned with an angular accu- 
racy of ±0.5 deg, and each elec- 
trically welded to a single turn of 
the winding, thus avoiding dead 
spots. 

Dimensions of the new pot con- 
form to those prescribed by the 
Aircraft Industries Association 
Committee on Standardization, spe- 
cification NAS -710. 

TRANSISTOR TESTER 
self-contained, portable 

CG ELECTRONICS CORP., Albuquer- 
que, New Mexico. A fast compara- 
tive check on pnp and npn transis- 
tors for laboratory, production line 
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4e4.4 daft 
one % percent rejection 

WITH 
TRANSISTOR MOUNTS 

i 

I tir 

PROGU.:TS ARE SLIGHTLY LARGER N A 

. Compared to 
Leading Manufacturers' 
20% rate of rejection 

These actual production figures were recently compiled by a prominent semi- 

conductor manufacturer ... and all indications are that Constantin rejection rates 

are becoming even more infinitesimal! Constantin's six separate check points main- 

tain rigid, meticulous inspection - from start to finished mount . . . 100% final 

inspection insures perfect units. 

Shown here are but a few of the many types of transistor mounts designed 

and manufactured by Constantin whose many years of experience in glass -to - 

metal hermetic seal production can solve the most difficult sealing problem. 

These are but a few of the reasons manufacturers rely on Constantin for all 

types of glass -to -metal seals. Write for more complete information about how 

these quality units can help you - now! 

"QUALITY WITH CONFIDENCE" 

A MANUFACTURING 
& V ENGINEERS 

Route 46, Lodi, N. J. 187 Sargeant Ave., Clifton, N. J. 

TRANSISTOR MOUNTS SINGLE TERMINALS COMPRESSION HEADERS END SEALS CRYSTAL BASES CONNECTORS MINIATURIZATION 

U 
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HOT TIP 

(For Electronicists) 
The big count -down has begun! In a matter of 

months, the tip of a Martin rocket will travel 
through space at a speed of 5 miles per second- 
and moments later the first man-made satellite 
will reach its orbit. 

This event, the first of a series of 12 in the 
Martin -Navy VANGUARD program, will com- 
mence a new chapter in the short but exciting 
story of electronics. 

Today, no other engineering organization in 
the world is more concerned with the outer -space 
electronics problems of tomorrow., 

If you are interested, contact J. M. Hollyday, 
Dept. E-06, The Martin Company, Baltimore, 
Maryland. 

MA IFir T/ /V 

IJEW PRODUCTS (continued) 

and radio service use is now pro- 
vided by a new, completely self- 
contained, portable transistor 
tester, model TR -2. It features a 
4 -in. meter with 2 ranges that al- 
low the operator to read alpha, 
beta and directly. Alpha tests 
up to 0.99 and beta to 100. The 
model is available in a -c or d -c ver- 
sions. 

Emitter current is adjustable 
from 1 to 10 ma, while a selector 
switch provides a collector voltage 
of 1.5 to 6 v to the transistor under 
test. A calibration control com- 
pensates for wide temperature 
variations. 

Housed in an indestructible metal 
cabinet 444 in. wide by 4 in. deep by 
7& in. high, the unit weighs 3 lb 
and operates on a frequency of 1 
kc from a self-contained oscillator. 
Price is $124.95. 

MAGNETIC CORES 
with high uniformity 
BURROUGHS CORP., Electronic In- 
struments Div., Philadelphia, Pa., 
has announced a line of tape -wound 
magnetic bobbin cores with high 
standard uniformity. 

Uses - Known as Bimags, the 
cores are intended for use in switch- 
ing circuits, shift registers, coin- 
cident current matrix systems, 
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(Actual Size) 
K3 -SERIES 

TRIPLE -POLE SWITCH 

OPERATING CHARACTERISTICS 

CONTACT ARRANGEMENTS: 

K3-4-TRIPLE-POLE, DOUBLE THROW 
K3-2-TRIPLE-POLE, NORMALLY OPEN 
K3-1-TRIPLE-POLE, NORMALLY CLOSED 

ELECTRICAL RATING: 

15 AMP 125/250 V.A.C. 
15 AMP 30 V.D.C. RESISTIVE 
10 AMP 30 V.D.C. INDUCTIVE 

PROBABLE MECH. LIFE 1 000,000 OPS 

PROBABLE ELEC. LIFE 500,000 OPS 

AMBIENT TEMP. RANGE -100° TO +275° F.° 

(-100° to +375°F. available) 

-.850 
TOD VIEW 

(61.075 0/A 
W/RE HOLES 

MODERN DESIGN 

IN A COMPLETE LINE 

OF SWITCHES Sub -Miniature 
Switch 

SIMULTANEOUS 

TRIPLE -POLE SWITCH 
for interrupting 3 -phase, 

110 V, 400 cycle AC circuits 

6 -CIRCUIT CONTROL - in a small package. 

Makes possible a wide variety of circuit combinations. 

SIMULTANEOUS "MAKE 8t BREAK" ACTION 
Permits unusual applications, reduces arcing, prolongs 

switch life and increases electrical capacity. 

This completely new Electro -Snap triple -pole switch simul- 

taneously reverses current flow through three windings of a 

3 -phase motor up to 1 H.P. and interrupts other types of 

multi -switching installations. Instantaneous snap -action of the 

three poles is independent of the speed of actuation - even 

extremely slow moving cams can be used. 

The K3 -Series offers designers a wide variety of 3 -phase cir- 

cuit hookups for servo -controls, to limit movement of machine 

members and as a start -and -stop switch which formerly were 

possible only with complicated relays or a number of separate 

switches. A large selection of standard actuators is available. 

LOOK WHAT YOU CAN DO WITH IT 1 

Control Six Circuits I Wire Movable Poles in Series for High Voltage 

with ONE Snap or in Parallel for High Current 

I ,NF l 

ts V. A. C. 

Used in motor control 
device switch. when ac- 
tuated. turns on the red 
light on No. 1. the sole- 
noid on No. 5, the volt- 
meter on No. 9 and 
turns off the motor on 
No. 4. the green light 
on No. 8 and the fur- 
nace and ammeter on 
No. 12. 

Lw/lrw tN Mwwt t[t w.xvw.McºnLN 

With the switch wired in 
parallel arrangement. the 
current is divided into 3 

paths through the switch. 
This permits the switch to 
be used with a load rated 
up to 3 times the ampere 
rating of the switch. 

With the switch wired in 

EW,rCM,M r[w,l2 wIlANlFM[N! 

series arrangement. the 
current has only 1 path 
through the switch. The 
multiple breaks in the 
current path permits the 
switch to be used where 
the line voltage is rated 
up to 3 times the voltage 
rating of the switch; am- 
pere rating not affected. 

Start and Stop 
Three -Phase Motors 
Completely disconnect all 
current supplied to a 3 - 

phase motor by interrupt- 
ing 3 phases simultaneous- 
ly with one snap. 

ELECTRO -SNAP 
SWITCH AND MFG. CO. 
4236 West Lake Street Chicago 24, Illinois 

Multi -Pole 
Switches 

One -Way Limit 
Switch 

] Qi ut'nOR 

Hermetically Sealed 
Limit Switches 
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RADAR ANTENNA DEVICES 

by Igoe" 

Advanced Design and Packaging Techniques 

Cut Down on Size and Weight 

As you can see, we make a wide range 
of radar antenna devices, including an 
extremely small one that's classified. 
And, because of our vast experience in 
servo -mechanisms . . . and in latest 
packaging techniques ... Bendix Radar 
Antenna Devices are smaller and lighter. 

THE GROUND ANTENNA PEDESTAL 
(left) is air transportable. Total unit 
weight is about half that of previous 
models. Segmented parabolic reflector 
can be quickly dismantled for transit. 
Accuracy is 1.5 minutes at normal 
temperature and loading. Operational 

requirements cover ambient tempera- 
ture range of -65°F. to +150°F. and 
wind loading up to 50 mph. 
THE AIRBORNE WEATHER RADAR 
ANTENNA (right) is designed for circular 
azimuth scanning at 15 rpm on all 
modern commercial aircraft. Available 
in both X -band and C -band. 22" X - 
band version weighs less than 25 lbs. 

For complete details on our line of 
radar antenna devices, write Depart- 
ment C. ECLIPSE -PIONEER DIVISION, 
BENDIX AVIATION CORPORATION, TETER- 
BORO, NEW JERSEY. 

West Coast Offices: 117 E. Providencia Ave., Burbank, Calif. 
Room 114, Administration Bldg., Boeing Field, Seattle 8, Washington 

Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N. Y. 

holz s& 

Pioneer 
DIVISION 

AVIATION CORPORATION 

NEW PRODUCTS (continued) 

pulse transformers, and static mag- 
netic memory elements. 

The high standard of uniformity 
achieved in Bimags is designed to 
simplify the task of the design en- 
gineer in applying magnetic cores 
as working components in electronic 
systems. 

A wide range of standard in. 
and K in. cores are now available in 
Moly Permalloy (thicknesses of 
0.00025 in. and 0.0005 in.) and 
Orthonik (thicknesses of 0.00025 in. 
and 0.0005 in.). Other cores of 
various widths, thicknesses and 
bobbin sizes or materials are avail- 
able for special application. 

PULSE GENERATOR 
a quadruple unit 
ELECTRICAL AND PHYSICAL INSTRU- 
MENT CORP., 42-19 27th St., Long 
Island City 1, N. Y. Model 340 
quadruple pulse generator gener- 
ates 4 square pulses of 1 millimicro- 
second selectable by front panel 
selector. 

Features-Advantages are 4 sep- 
arate pulse outputs which can be 
independently varied in amplitude 
in 1 -db step over the range of 0.006 
to 100 IT into low -impedance cables. 
A 0-2 db continuously variable 
vernier control for all outputs is 
also included. 

Outputs can be matched to any 
impedance from 50 to 200 ohms 
and equipped with any desired 
chassis jacks. 

POWER SUPPLIES 
four new rack models 

LAMBDA ELECTRONICS CORP., 11-11 
131 St., College Point 56, N. Y. 
Models 281, 281M, 282 and 2821x1 
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RADIO 
ASTRO PHYSICS 

BEAMS 
AND 

BEACONS 

RADAR 

"Window on 

Tomorrow!" 

Creative Electronics... 

TELEMETERING 

I 
I 

RADIO 
! TV AND 

COMMUNICATIONS 

CHATHAM ELECTRONICS AT WORK 

RADIAC DETECTOR 
CHARGER - ex 
trernely compact, 
requires no battery. 

XENON 
RECTIFIER 
--75`C to 
+90 C. 

AIRCRAFT 
CONVERTER - 
reduces space and 
wgt.requirements. 

RUGGEDIZED 
RECTIFIER - 
Withstands 
980 G shock. 

4/ Chatham Electronics 
DIVISION OF GERA CORPORATION (/' Livingston, New Jersey - Branch Offices in Principal Cities 

DESIGNERS AND MANUFACTURERS OF ELECTRONIC TUBES, SELENIUM RECTIFIERS, AIRCRAFT CONVERSION EQUIPMENT AND CUSTOM COMPONENTS 

With new problems of unknown magnitude arising 
almost daily, creative efforts of the highest order are 
indicated. At Chatham your problems in the realm of 
electronic tubes, radar components, sonar equipment, 
nuclear instrumentation, infrared detection and related 
fields are in the hands of experienced research teams 
and production engineers. For full information on 
Chatham facilities, call or write. Bulletins on Chatham 
Tubes, Aircraft Conversion Equipment. Selenium 
Rectifiers and custom Equipment also available. 
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If it's variety you want 
Chicago Standard 
has it ... in stock 

FREE: CHICAGO STANDARD catalogs listing over 1100 trans- 
formers for original equipment and replacement applications. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3501 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Solei Roburn Agewciny, Inc., 431 Greenw;ch, Street, New York 13, N '. 

NEW PRODUCTS (continued) 

d -c power supplies have a panel 
height of only 51 in., allowing added 
rack space for other components. 
They are rated for 200 ma, with a 
range of 125-325 v d -c for models 
281 and 281M, and 325-525 v d -c 

for models 282 and 282M. 

> Advantages - Special features 
include fuse failure indicators, 
transient -free operation, and her- 
metically sealed transformers and 
chokes. Other advantages are a 
stable 5651 reference tube to ob- 
tain superior long-time voltage sta- 
bility; harness wiring; easy -to -read 
3 in. meters on M models; stable, 
low -noise wirewound reference net- 
works and multipliers ; and excel- 
lent regulation, low output im- 
pedance and low ripple. 

Prices range from $149.50 to 
$189.50. 

PULSE GENERATOR 
for magnetic core systems 

THE REFLECTONE CORP., Myano 
Lane, Stamford, Conn., has intro- 
duced model 6 pulse generator for 
use in magnetic core systems. It 
delivers positive -going rectangular 
wave current pulses of variable 
duration, rise time and amplitude. 

Stages-It is a 4 -stage unit com- 
prising multivibrator, inverter - 
amplifier, cathode follower and cur- 
rent amplifier. 

The design of the multivibrator 
stage permits the selection of any 
pulse width from 1 to 40 µsec by 
either instrument controls or the 
use of two external trigger pulses. 

The inverter amplifier stage pro- 
vides a rise time range from 0.15 
to 1.0 µsec. 

Output amplitude can be varied 
from 0 to 2 amperes. Input require- 
ments are : standard 0.1 sec pulses, 
negative, 13 to 30 v; + 150 v d -c, 
2.03 amperes; -150 v d -c, 0.04 
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For High Qaà1 E 

Capacitance Stabili 
, L 

;71 
; 

CP Plasticon Type P Capacitors are available with 
metal can containers in 22 capacities ranging from 
0.1 mid at 1000 vdc to 25 mid at 100 vdc; and with 
tubular -Glass-mike' containers in 22 capacities 
horn .001 mid at 1000 vdc to 1.0 mid at 100 vdc. 

Capacitors designed and manufac- 
tured by Condenser Products Co., Di- 
vision of New Haven Clock & Watch 
Co. are extensively used in calculators, 
computers, integrating circuits, elec- 
tronic controls, sawtooth oscillators, and 
other equipment where stability and low dielectric loss are 
important. 

PLASTIC 

Natvar Styroflex film is used as the dielectric because it has all of 
the outstanding properties of polystyrene, plus complete flexibil- 
ity due to bi -axial orientation during the manufacturing process. 

If you need an insulating material with the desirable character- 
istics of polystyrene-plus flexibility, it will pay you to investigate 
Natvar Styroflex. Ask for new data sheet ST -1, just off the press. 

NATVAR CORPORATION 
FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 

TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 

201 RANDOLPH AVENUE WOODSRIDGE, NEW JERSEY 

APACITORS 

are 

made 

with 

Natvar Products 
Varnished cambric-cloth and tape 

Varnished canvas and duck 

Varnished silk and special rayon 

Varnished-Silicone coated Fiberglas 

Varnished papers-rope and kraft 
Slot cell combinations, Aboglas® 
bogies® sheet, tape, tubing and 
sleeving 
Vinyl coated-varnished-lacquered 
tubing and sleeving 

Extruded vinyl tubing and tape 

Styroflex® flexible polystyrene tape 

Extruded identification markers 

Ask for Catalog No. 23 
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NEW PRODUCTS (continued) 

5-114 RECORDING 

OSC I LLO G RAPH 

First used in 1948 ... since then, 

thousands of instruments pur- 
chased ... more in use today than 

all other photographic -type re- 

cording oscillographs combined. 

That's the story of Consolidated's 

famous Type 5-114 Recording 

Oscillograph ... the most de- 

pendable, thoroughly proven 
data -recording instrument in the 

world today. 

more in use than 
III other 

photographic -type 
oscillographs combined 

The 5-114 has crashed in test planes, 

yet yielded intact records, accurate up 

to the very moment of impact. Data in 

such cases have been invalúable in 

tracking down the cause of failure and 

in redesigning the aircraft. (And the 

oscillographs have still been good for 

years of additional flight -test service!) 

For the story of the world's favorite 

oscillograph, write today for Bulletin 

CEC 1500C -X6. 

18 or 26 -trace capacity .. 7" paper or 
film ... recording speeds of t/z" to 115" 
per second ... special accessory magazines 
for recording up to 1000 ft. without reload- 
ing; other magazines offer recording speeds 
up to 500"/second . .. galvanometers 
available flat to 3000 cps. 

Consolidated Electrodynamics 
CORPORATION 

formerly Consolidated Engineering Corporation 

300 North Sierra Madre Villa, Pasadena, California 

ELECTRONIC INSTRUMENTS FOR MEASUREMENT AND CONTROL 

Sales and Service Offices irr: Albuquerque, Atlanta, Boston, Buffalo, Chicago, Dallas. 

Detroit,New York, Pasadena, Philadelphia, San Francisco, Seattle, Washington, D. C. 

ampere ; 6.3 v a -c, 10.6 amperes. 
Model 6 pulse generator sells for 

$410. Larger quantities will be 
quoted on request. 

FLUTTER METER 
with extended bandwidth 

D&R, LTD., 402 East Gutierrez St., 
P.O. Box 1500, Santa Barbara, 
Calif. Model FL -4 wide -band flutter 
meter measures flutter frequencies 
to 5 kc in recorder systems. Using 
an internal crystal -controlled 14.5- 
kc oscillator for carrier, one meter 
reads frequency deviations up to 
-±2 percent from center frequency; 
the other meter indicates rms flut- 
ter with full-scale sensitivity of 2.0, 
0.6, and 0.2 percent, and a 3 -in. flat - 
face oscilloscope displays flutter and 
wow signals with the same peak 
sensitivity. Selectable filters with 
24 db/octave slopes provide flutter 
analysis from d -c to 30, 30 to 300, 

300 to 5,000, and d -c to 5,000 cps. 
Price of the unit is $875 rack 

mounted, and $910 with cabinet. 

CARBON FILM RESISTOR 

subminiature, stable 

ARN HOLD CERAMICS, INC., 1 E. 57th 
St., New York 22, N. Y. Designed 
for operation at low power levels, 
the Stemag subminiature carbon 
film resistor is conservatively rated 
at 1/20 w. The chemo-carbon film 
is bonded to the ceramic rod by a 
special process which assures great 
affinity between film and ceramic 
base. 

Features-Stability with time 
and temperature and a low noise 
level are some of the resistor's char- 
acteristics. Mounting is facilitated 
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the 

Type ML -2G 
All -gloss 7 -pin miniature. 
Extensively used in 27.255 
Civilian band equ'pment. 

All pictured here actual size 

are doing a big job better... 

r .W(amt MINIATURES 
for every crystal application 

"We want the same performance, or better, 
but from a smaller unit." That has been 

the constant demand of the electronics 
industry for all equipment in the trend 
toward miniaturization. 

Midland answered by making frequency 
control crystals both smaller and better. 
Today there's a Midland miniature for 
every crystal need ...doing the same, ind 
of dependable job that made Midland's 
conventional -size units first choice in 

two-way communications throughout the 
world. 

Your Midland miniature is a masterpiece of 
accuracy, stability and uniformity ... 
assured by Midland's Critical Quality 
Control through every step of processing 
from raw quartz to sealed unit. You can 

depend on it! 

Whatever your crystal need - 
conventional or highly specialized - 
when it has to be exactly right, contact 

MANUFACTURING COMPANY, INC. 

3155 Fiberglas Road Kansas City, Kansas 

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS 

... every one produced to the industry's highest standards. 
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NEW PRODUCTS (continued) 

TYPE BG9D-S 

A HIGH PRECISION 100kc CRYSTAL UNIT 

FOR SECONDARY FREQUENCY 

STANDARDS .. . 

.093" 
O/A. 5 

%6 

-"MAX. OCTAL 
BASE 

This precision sealed -in -glass 

crystal unit provides excep- 

tional stability with minimum 

ageing. Incprporates a DT - 

cut element designed especi- 

ally for use in temperature 
controlled ovens. 

WRITE FOR 

BULLETIN #992 

BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING ERIE, PENNSYLVANIA 

by the capless lead construction and 
the thin size of the leads. Capaci- 
tance does not exceed 0.4 µµf meas- 
ured at 800 cps. They are ideally 
suited as components for transistor 
circuits. 

Length is 0.295 in.; diameter, 
0.114 in.; 5 and 10 percent tol- 
erance. 

SWITCHES AND DRUMS 
are rotary segmented 

AIRFLYTE ELECTRONICS CO., 535 
Ave. A, P. 0. Box 207, Bayonne, 
N. J. Designed for use in analog - 
to -digital converters, shaft -posi- 
tion -to-digital converters and the 
like, these rotary switches have a 
wide variety of applications in digi- 
tal controls and read-outs, machine 
controls, and pulse code systems. 

Drums are available in unambig- 
uous natural binary, cyclical binary, 
binary coded decimal, and gray 
code. All other outputs, codes, or 
arbitrary linear or logarithmic 
functions are feasible. 

Metal segments are diamond 
turned absolutely flush with plastic 
to a 2-4 µ in. finish producing im- 
perceptible brush bounce and make - 
and -break arc. Being rotary in 
form, size is held to a minimum, re- 
sulting in a unit much smaller than 
corresponding pancake types. 

SERVO GENERATOR 
a high-speed unit 
JOHN OSTER MFG. Co., Avionic Di- 
vision, Racine, Wisc., has announced 
a new high-speed high -temperature 
servo motor tachometer generator. 

Features-Type MG -3088's out- 
standing features are a no-load 
speed of 19,600 rpm and continuous 
operation at 140 C ambient tem- 
perature. Inertia is 2.85 gm per 
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ELECTRONICS ENGINEERS: 

such us AERO -13 
CHALLENGE YOU at 

Westinghouse 
BALTIMORE DIVISIONS 
The development of this System is but one of a series of 
challenging projects in airborne, ground and shipboard 

electronic systems that offer the electronics engineer the 

true growth potential so important for a real future. Your 

career at the Westinghouse Baltimore Divisions will be 

one of unlimited opportunities-including opportunities 
for work on advanced projects, and opportunities to con- 

tinue your education toward advanced degrees at the 

company's expense. If you are interested in this type of 

career, Westinghouse is interested in you! 

CURRENT OPENINGS EXIST IN THE FIELDS OF: 

CIRCUITRY 

MICROWAVES 

SERVOMECHANISMS 

MAGNETIC AMPLIFIERS 

DIGITAL COMPUTER 

PROGRAMMING 

FIRE CONTROL SYSTEMS 

OPTICS 

PACKAGING 
TRANSFORMERS 

ANALOG COMPJTER 

DESIGN 

In the nose of the Douglas F4D Skyray 
fighter interceptor is the new Aero -13 

Fire Control System developed by 

Electronics Engineers at Westinghouse 

-Baltimore Divisions. This improved 

system makes possible the detection 

and destruction of enemy aircraft 
under no -visibility weather conditions. 

(Photo courtesy Douglas Aircraft 
Company, Inc.) 

. 

. 

. 

. 

VIBRATION 

RADAR DESIGN 

FIELD SERVICE 

INFRA -RED TECHNIQUES 

COMMUNICATIONS 
ANTENNAS 

ADVANCED EDUCATION 

AT COMPANY EXPENSE 

Westinghouse encourages its 

electronics engineers to continue 

their education toward both M.S. 

and Ph.D. degrees. The company 

pays all tuition expenses. 

TO APPLY 
Send resume of education and 
experience to: 

Technical Director, Dept. 323 

Westinghouse Electric Corp. 
Friendship Airport 
Baltimore, Maryland 

WATCH 

Westinhouse 
Where big things are happening every day! 

. 
. 
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Now! ...Phaostron 
custom panel 
meters are 
available in 

colors 
Time -tested and proven move- 
ments, anti -magnetic shielding, 
insulated zero adjustments and 
fine accuracy are familiar features 
of Phaostron Custom Panel Meters 
... now, something new has been 
added... 
COLOR -CUSTOMIZED PANELS 

Handsome harmonizing colors that 
will give a touch of distinction to 
your equipment. Send us a color 
swatch and we will make Phao- 
stron color -customized panels to 
match...and at no extra cost! 

Phaostron Custom Panel Meters, nine types in 77 Stand- 
ard Ranges are available at your Parts Distributor. For 
special requirements, write to the Product Development 
Department for practical recommendations. 

21/2" or 31/2" square me:er 

4" x 6" rectangular meter 
with mirrored scale 

also available illuminated 

21/2" or 31/2" round meter 

Phaostron Instrument & Electronic Co. 
151 PASADENA AVE.. SOUTH PASADENA. CALIF. 

NEW PRODUCTS (continued) 

cm2. The device consists of a size 
11 2 -phase 2 -pole servo motor and 
a drag -cup type tachometer inte- 
grated into a single compact homo- 
geneous unit measuring 1.03 in. 
maximum diameter by 2.156 in. 
long and weighing 4.6 oz. 

The motor portion has 26-v 400 - 
cycle input, 0.26 oz in. stall torque 
minimum and 12.5 w stall wattage. 
The generator portion has 26 v 
400 cycle excitation, ,;.7 w input, 
0.35 v per 1,000 rpm output voltage, 
23 my residual voltage, 500 ohms 
output impedance and 1 -percent 
linearity up to 8,000 rpm. 

STANDARD REFLECTIONS 
verify slotted -line accuracy 
THE NARDA CORP., Mineola, L. I., 
N. Y., is offering a full line of 
standard reflections providing cali- 
brated reflections of vswr's for use 
in standardizing reflectometers or 
verifying the accuracy of slotted 
lines. 

The calibrated reflection consists 
of a precisely machined undersize 
waveguide terminated in a sliding 
termination. 

Values-Five accurate values of 
reflection coefficient are available 
ranging from 0.00 reflection coeffi- 
cient to 0.20 reflection coefficient in 
each of 6 different size waveguides 
for the following frequencies 

kmc 1 : 2.60 to 3.95, 3.95 to 5.85, 
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Russell C. Westover, Jr., President of Ray Oil burner Company, tells the secret of 

"How to make hay without sunshine!" 
"Make hay at midnight or in a rainstorm? Sure-why not? 

"Modern farmers have found a way. They cure it a few 
minutes after cutting - in big dehydrating plants! 

"But there's one catch. Profits could disappear in a hurry 
if the fires go out. That's why they use Ray Oil Burners. 

"And that's why Ray uses Air Express! 

"In addition to his own stock, any Ray dealer in the coun- 
try can draw on our 'super stockroom' of 40,000 different 
parts. It's only a few hours away by Air Express! 

"It has helped build our reputation for fast service. And 
it saves money! 10 lbs. from San Francisco to Portland, 
Ore., costs $3.78 by Air Express. That's $1.37 less than the 
next lowest -priced complete, door-to-door air service." 

Aii'Ifrpiss -- 
GETS THERE FIRST via U.S. Scheduled Airline@) 

CALL AJR EXPRESS . . . division of RA/LWAV EXPRESS AG ENCI+' 
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Three New 
AC Servo 

Types 

Available.. 

STANDARDIZED 
SERVO SYSTEMS 

AND OTHER 
STANDARD TYPES 
FOR AUTOMATIC 

CONTROL - 
In addition to new 
lines illustrated, 
many standard and 
higher power mag- 
netic amplifiers are 
available for appli- 
cations involving 
automatic control. 

CUSTOM DESIGNS 
FOR SPECIAL 

REQUIREMENTS 

- we design 
and engineer 
complete servo 

or automatic 
control systems 

AFFILIATE OF 
THE GENERAL 

CERAMICS 
CORPORATION 

SERVO 
aue1ie 
mp lifter s 

H5 VOLTS 

60 or 400 cps. 

INPUT NO. I 

INPUT NO. 2 

LoT 

MAGNETIIC PRE -AMP + 
SATURABLE TRANSFORMERS 

Supply: 115 volt 400 cps. 
Power output: 3.5, 6, 10, 18 watts 
Sensitivity: 1 volt AC 
Response Time: .03 sec. 
Lowest Cost - Smallest Size 
For further information request Form 5493 

MAGNETIC PRE -AMP + 
HIGH GAIN MAGNETIC AMPLIFIER 

Supply: 1 15 volt 400 cps. 
Power output: 5, 10, 15, 20 watts 
Sensitivity: .1 volt AC 
Response Time: .008 to .1 sec. 
Highest performance - All magnetic 
For further information request Form S496 

TRANSI -MAG*: TRANSISTOR + 
HIGH GAIN MAGNETIC AMPLIFIER 

Supplly: 1 15 volt 400 or 60 cps. 
Power output: 2, 5, 10, 15, 20 watts 
Sensitivity: .08 volt AC into 10,000 ohms 
Response Time: .01 sec. 
Fast Iesponse at high gain 
For further information request Form S499 

(400 cps.); Form 5497 (60 cps.) 
'TRADE NAME 

MAGNETIC 
AMPLIFIERS INC 

Telephoner CYpress 2-6610 
632 i':INTON AVE., NEW YORK 55, N. Y. 

NEW PRODUCTS (continued) 

5.30 to 8.20, 7.05 to 10.0, 8.20 to 
12.4 and 12.4 to 18.0. 

LOAD ISOLATOR 
is light and compact 
LITTON INDUSTRIES, 336 North 
Foothill Road, Beverly Hills, Calif. 
Model X110 ferrite load isolator is 
designed for use in X -band systems 
where space and weight are at a 
premium. Weighing only 1.0 lb, 
the isolator is only 2 in. long and 
2 in. wide. Isolation of 9 db is pro- 
vided at 100 kw peak power over 
a bandwidth of 8,600 to 9,600 mc. 

Utilizing the resonance absorp- 
tion characteristics of ferrites, the 
X110 provides a simple and com- 
pact solution to long -line effects 
and other magnetron loading prob- 
lems caused by lengthy transmis- 
sion lines or excessive vswr's. 

ROTARY SOLENOID 
small torque series 

LEETRONICS, INC., 30 Main St., 
Brooklyn, N. Y., announces the 
availability of their 400 series 60 - 
cycle a -c rotary solenoids. Designed 
to provide maximum torque in min- 
imum space, it operates on standard 
voltage with low power consump- 
tion. Continuous and intermittent 
duty types are available from stock, 
offering 20 deg, 30 deg, 45 deg or 
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Raytheon selects RESINOX* 3700 for core of 
new microwave cooking oven transformer 

Monsanto material again demonstrates its outstanding physical -electrical properties! 

Of all materials tested for the core of this intricate assem- 
bly-heart of a new microwave cooking oven-only Resinox 
3700 qualified on every requirement. 

For this highly critical application, Raytheon engineers 
needed a core material with outstanding electrical and 
physical properties. Unusual dimensional stability and low 
shrinkage were vital because the core is first wound, assem- 
bled, varnished and then baked at high temperatures. Core 
cracking under heat had been a common and costly com- 
plaint with the materials tested. 
Since using Resinox 3700, these expensive losses and re- 
jections of the final transformer coil assembly have been 
largely eliminated. Result ? Faster, more economical pro- 
duction. 

Other top-flight qualities of Resinox 3700, of special inter- 
est to electrical parts manufacturers, are its outstanding 

arc resistance, dielectric strength, good impact resistance, 
and excellent moldability. 

This complete transformer assembly, used in both home - 
and commercial -type microwave ovens, is made and pat- 
ented by Raytheon Manufacturing Co., Waltham, Mass. 
The core is molded by Spools, Inc., Providence, R. I. 

Perhaps Resinox 3700 can solve a critical electrical parts 
problem for you. Write today for data sheets. Monsanto 
Chemical Company, Plastics Division, Room 405 Spring- 
field, Mass. 

Resinox: Reg. U.S. Pat. Off. 

MONSANTO I 
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If time is an element in the operation of your product or 

process, be sure to call in your factory -trained HAYDON* 

Sales Engineer. HAYDON Timing Motors utilize time, control 

time, master time ... precisely, quietly ... bettering perform- 

ance and opening new horizons to product and process use. 

Put time to work now by writing for the name of your 

HAYDON timing specialist, and for the catalog, "Electric 

Timing Motors." 

`Trademark Reg. U.S. Potent Office 

!ST TORRINGTON 

HEADQUARTERS FOR 

TIMING 
I I / 

I I / 
1 

Ì CO ADDRESS + 

1 CITY ZONE STATE + . w 

A SUBSIDIARY OF GENERAL TIME CORP. 

HAYDON Manufacturing Company, Inc, 
2430 ELM STREET, TORRINGTON, CONN. 

Send me the name of my HAYDON Sales Engineer 
Send me the catalog, 

NAME 

POSITION 

COMPANY 

"Electric Timing Motors" 1 I 
I I I I I 

I 

NEW PRODUCTS (continued) 

60 deg (maximum) rotation. Typ- 
ical intermittent (40 percent) duty 
model offers 12 in. lb torque at 
115 v. Solenoid closes in approxi- 
mately 0.020 sec. 

The 400 series is recommended 
for gaging, packaging, sorting, au- 
tomatic assembly and other appli- 
cations calling for precise repeti- 
tive operation. 

CODESCRIBER 
adaptable to computers 

LOGISTICS RESEARCH INC., Redondo 
Beach, Calif., has developed the 
Codescriber, a keyboard to mag- 
netic tape device adaptable to any 
computer. It contains arithmetic 
circuits for address modification, 
visual indicators for decimal -digit - 
readout and register display. Auto- 
matic function buttons are pro- 
vided for automatically inserting 
all repetitive data as well as sub- 
routine call-up. 

The unit's magnetic tape re- 
corder transcribes this information 
for use with computer input sys- 
tems. 

CRYSTAL CALIBRATOR 
usable to about 55 me 

HAMMARLUND MFG. CO., INC., 460 
W. 34th St., New York, N. Y. The 
XC-100 crystal calibrator is de- 
signed as a frequency standard for 
use in communications receivers. 
It employs a hermetically -sealed 
military -type 100-kc quartz crystal 
oscillator and a 6BZ6 pentode -type 
tube, operating in a highly efficient 
circuit which results in effective 
output every 100 kc. A trimmer 
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QUALITY PERFORMANCE 
depends on small things 

Manufacturers of electronic equipment recognize that 
such small things as fastenings are vitally important to 
the operation of that equipment... to the service that it 
gives... to the length of life that it serves. 

Harper Everlasting Fastenings cost flO more and you 
benefit by: 

The speed of assembly due to the clean threads and 
precision manufacture. 
The assurance of quality performance due to corro- 
sion resistance and superior strength. 
The improvement in appearance due to the fact that 
Harper fastenings never rust. 

More than 7000 different Harper fastening items are 
carried in stock in both non-ferrous and stainless steels. 
See your nearest Harper distributor or write for the 
Harper catalog. 

THE H. M. HARPER COMPANY 
8244 Lehigh Avenue, Morton Grove, Ill. 

If you have a headed part that you are now milling from 
bar, it will pay you to investigate the Harper Flo -Form° 
method of producing such parts in quantities economically. 
Savings range up to 50%. Information on request from a 
Harper Field Engineer. 

Specialists in a I I corrosion -resistant fastenings 
Bolts Nuts Screws Rivets Washers 

of Brass Bronze Monel Al inum Stainless 

OVER 7000 ITEMS 1N STOCK...HARPER DISTRIBUTORS EVERYWHERE 

OC 
HARPER 
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NEW PRODUCTS (continued) 

7 e HOSTESS 

CALL LIGHT SWITCH 

"GOES TO TOWN" 
Frequently, where indicator lights 

must be used in conjunction with switches, 
modern aircraft design affects a worth- 
while weight and panel space saving by 

using Hetherington switches with built-in lights. 
Developed originally by Hetherington as hostess call 
lights, these compact little units are now available 
for a broad range of exacting commercial or military 
aircraft services. Write for catalog. 

TYPE A300 
Push-pull snap 
switch with "on -off" 
light and auxiliary 
momentary contact. 

TYPE A850O 
"Push off-pull on" or 
Type A13800 "push 
on-pull off" snap switch 
with built-in "on -off" light. 

Push-button normally -open 
momentary -contact switch plus 
independent, unbroken lamp 
circuit. Type A315 (not shown) 
hos normally -closed contacts. 

YPE A304 
Push-button momen- 
tary -contact switch - 
indicator light com- 
bination 

TYPE A311 
"Push on, pull off" switch 
also operates "on -off" in- 

dependent lamp circuit. "Pull on, 
push off" Type A312 also 
available. 

TYPE A325 
"Push off - pull on" 
switch with independent 
unbroken lamp circuit. De- 
veloped for bomber fire 
extinguisher panel. 

i 

f/fTHfi2/NGTO1/ 
PANEL INDICATOR LIGHTS 

SWITCH -INDICATOR LIGHT COMBINATIONS 
PUSH-BUTTON AND SNAP ACTION SWITCHES 

AIRCRAFT AND ELECTRICAL EQUIPMENT ASSEMBLIES 

HETHERINGTON, INC., Sharon Hill, Pa. 
(West Coast Division: 139 Illinois St., El Segundo, Calif.) 

} 1.4 a1 i.JGJ31G1 
YSTAL 

CAL1dRAKGn1 

TYPE XC-100 YiG co.Nc 
NiYYARLUNo YCax 

uEW Opx . 

capacitor provides adjustment for 
zero beat against a primary fre- 
quency standard such as WWV. 

Further Details-Power require- 
ments taken from the receiver are 
6.3 v at 0.3 amperes and 150 to 300 
v at 2 ma. The XC-100 measures 
3* in. high by 2 in. long by 1i in. 
wide. 

The unit is complete with elec- 
trical and mechanical installation 
hardware as well as toggle switch, 
which may be mounted on the front 
panel of the receiver. 

QUARTZ CRYSTALS 
small, l -f type 

NORTHERN ENGINEERING LABORA- 

TORIES, 434 Wilmot Ave., Burling- 
ton, Wisc. The high Q, long term 
stability and reliability formerly 
available only in the T-9 or larger 
glass bulbs are now provided in the 
type T-7. This is the enclosure used 
on the 12BH7 vacuum tube. 

Maximum overall height is 3ia 
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MISSILE SYSTEMS 

AIRBORNE COMPONENTS 

AERIAL CAMERAS 

COMPONENT DE-ICING 

LIQUID STORAGE ELECTRONIC EQUIPMENT 

STRUCTURAL TESTING 

PRECISION INSTRUMENTS 

ROCKETS 

FLYING SUITS 

BATTERIES 

INDUSTRIAL PROCESSES 

Here's where G -E heating equipment can help you 

keep components at operating temperatures 
Whenever your equipment, complete 
systems, or manufacturing process re- 
quires the addition of heat to assure 
proper functioning, General Electric 
specialty heating equipment can help 
you quickly and economically. 

Problems of supplying heat at high 
altitudes, keeping critical fuels at 
correct temperatures, maintaining mis- 
sile components in a "ready to fly" 
condition, providing the best thermal 
environment for manufacturing proc- 
esses, reducing dangerous component 
icing in flight, helping to keep personnel 
comfortable when exposed to extreme 
cold, providing the optimum operating 
temperature for electronic and hy- 
draulic components, duplicating high - 
temperature conditions for structural 
testing, and many other special appli- 
cations have all been solved by General 
Electric specialty heating equipment. 

LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 

A General Electric specialty heating ex- 
pert is available to work on your particu- 
lar heating requirement. So, if you have 

GENERAL 

any specialty heating problem, contact 
your G -E Apparatus Sales Office or send 
coupon below for more information. 

ELECTRIC 

SEND FOR FREE BULLETIN ON G -E SPECIALTY HEATING EQUIPMENT 
General Electric Company 
Section K224-8, Schenectady 5, N. Y. 

Please send me bulletin GEA -6285, G -E specialty 
heating equipment. 

for immediate project 
for reference only 

Name 

Position 

Company 

City State 
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the 

first 
and 

last 
word in 

visual communication 

e- 
"Let's you see . 

where you can't be" 

From Farnsworth, where electronic 
television was first created over 30 
years ago, comes the last word in 
visual communication-Farnsworth 
Model 600A Closed Circuit Television. 
Engineered especially for industrial, 
educational and commercial use this 
compact, light weight camera and 
portable monitor is saving time, and 
money in countless applications. 
If yours isn't one of them it will pay 
you to get the facts from Farnsworth- 
today. 

Write Dept. CT 656 for 
complete details. 

J.wwe.yidupoi ENGINEERS . . . 

There is a fabulous 
future at Farnsworth 
in a wide range of 
electronic projects 
for defense and in- 
dustry. For details, 
write Director of 
Employment. 

FARNSWORTH ELECTRONICS CO. FORT WAYNE, INDIANA 
a division of International Telephone and Telegraph Corporation 

NEW PRODUCTS (continued) 

in. and maximum diameter, in. 
The 16 to 500-kc range is presently 
covered by this unit. 

An example of performance is 
the T -7N at 50 kc with a total drift 
of less than ±0.0075 percent from 
-40 to +70 C and a series resonant 
resistance of 10,000 ohms. Tem- 
perature control units are also 
available for these crystals. 

4 795 - 

CARBON RESISTORS 
in 4 smaller sizes 

DALE PRODUCTS, INC., Columbus, 
Neb. Type DCH hermetic seal rug- 
gedized deposited carbon resistors, 
formerly available in 3 sizes and 3 
wattages, are now available in 4 
additional smaller sizes and 2 addi- 
tional wattages. They are made to 
meet the specifications of the pro- 
posed MIL -R -10509B. 

Uses-The resistors are ideally 
suited for use in uhf equipment 
where only the optimum of quality 
may be tolerated. They are com- 
pletely high -temperature, alloy - 
solder sealed in a newly developed 
envelope of nonhydroscopic cera- 
mic; production tested for resist- 
ance to thermal shock, salt -water 
immersion and humidity; and are 
ruggedized for incorporation into 
snap -in component clips. 

They have a temperature coeffi- 
cient of 140 to 500 ppm per deg C; 
a voltage coefficient of less than 
0.002 percent per v; and are sup- 
plied with a standard tolerance of 
1 percent. 

Bulletin R -27A gives further in- 
formation. 

SWITCH FADER 
a four -channel unit 
KAY LAB, 5725 Kearney Villa Road, 
San Diego 12, Calif. Model ASF-2 
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You'd have to smash a Corning Capacitor before 

you could alter its values by mechanical shock 
That's how rugged these miniature 
fixed glass capacitors are. ("Miniature" 
means about one-third smaller than 
other kinds of equal capacitance.) 

Their strength comes from the way 
we make them. Layers of conductor 
and dielectric are sealed together under 
heat and pressure into a monolithic 
structure. No mechanical shock short of 
shattering the seal alters the value. 
Speaking of values, the table illustrated 
above shows them. 

Because everything is sealed in the 
same material as the dielectric, nothing 
outside can get inside. 

You can use these capacitors to tem- 

peratures of 125° C. and higher with 
proper voltage derating. Even after 
repeated temperature cycling, the TC 
remains the same. And TC stays within 
close limits over a wide temperature 
range, varies little between capacitors. 
Capacitance drift is so close to zero 
that it's generally less than the error 
of measurement. 

We can make capacitors to your elec- 
trical and physical specifications over 
an unusually varied range. Single, self - 
supported units can be designed for 
high voltages or high capacitances. 
Series parallel combinations still fur- 
ther extend the range. 

Other electronic products by Corning Components Department: 

Fixed Glass Capacitors*, Transmitting Capacitors, Canned High -Capaci- 
tance Capacitors, Subminiature Tab -Lead Capacitors, Special Combination 
Capacitors, Direct -Traverse and Midget -Rotary Capacitors*, Metallized 
Glass Inductances, Resistors. *Distributed by Erie Resistor Corporation 

ELECTRONICS-June, 1956 

Circle the reader service of this pub- 
lication, or write direct for more infor- 
mation about Corning Fixed Glass 
Capacitors, prices and samples. 

Ask for information on these 
other Corning Capacitors: 

Medium Power Transmitting-CY- 
60 and CY70. Ideal for mobile RF 

transmitters. 

Canned High Capacitance-provide 
the advantages of rugged glass de- 
sign to your specifications. 

Subminiature Tab-Lead-up to 90% 
less volume compared to pigtail types. 
To your specifications. 

Special Combinations-the perform- 
ance and benefits of glass in infinite 
shapes, sizes and leads. To custom 

order. 

CORNING GLASS WORKS, 94-6 Crystal Street CORNING, N. Y. 
Components Department, Electrical Products Division 

ardre Amer" G,laee 
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Its 

ALTERNATE CONNECTOR 
TYPE N TO ACCEPT 
UG-21 B/U ATTACHED 
RG-9A/U CABLE 

OUTLINE DRAWING MODEL 575N DOUBLE COUPLER 

WHEN YOU BUILD MicroMatch 
Directional Couplers into your trans- 
mitters, you add an invaluable feature 
at extremely low cost - positive con- 
firmation of transmitter performance. 
Your customers stay sold by the cou- 
pler's continuous RF Power indication. 

VSWR monitor, in addition, stands watch over your 
customer's transmission line and antenna. 

Now incorporated in most modern Government and 
commercial transmitters, MicroMatch Directional Couplers 
produce an output essentially independent of frequency 
over the range of 20 to 2000 megacycles. Couplers are 
adjusted to produce full scale meter deflection at power 
levels of 1.2 watts to 120 KW. Accuracy of power measure- 
ments is plus or minus 5% of full scale. For complete details 
on the MicroMatch line of monitoring equipment, write 
for our 50 -page catalog. 

WHEN MICROMATCH IS BUILT IN - 
YOU KNOW WHAT'S GOING OUT 

Ain 
mas M. C. JONES ELECTRONICS CO. Inc. 

BRISTOL, CONNECTICUT 

NEW PRODUCTS (continued) 

lg ! 

O., 

.. M ! t 

switcher fader provides automatic 
and manual video switching and 
fading. When operated automat- 
ically any one of four inputs can 
be automatically faded or lapped 
at a preset speed of slow, medium 
or fast. When operated manually 
any two of the four channels can 
be coupled to the lever -type fader. 

A unique cascode circuit is 
utilized which provides maximum 
attenuation of off channels. The 
gain of each channel can be in- 
dependently preadjusted. Provision 
for sync insertion is included. 
Keyed clamps are utilized in the 
video amplifiers. One of the four 
channels is designed for network 
and remote fades. 

The switcher is fabricated in two 
units. The compact control panel 
mounts in a standard 13 -in. con- 
sole housing, and the electronic 
control package is fabricated for 
standard 19 -in. relay rack mount- 
ing. 

HYDROGEN THYRATRON 
designed for limited space 

PENTA LABORATORIES, INC., of Santa 
Barbara, Calif., has available the 
PL -165 hydrogen thyratron. The 
new tube has ratings intermediate 
between those of the 4C35 and PL - 
5C22, but is no larger than the 
4C35. The PL -165 is designed for 
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Why "Dutch Boy" activated rosin core 

solders give perfect joints nearly every time 
"Practically no poor joints..." 
"50-60% more joints per pound ..." 
"Twice as many chassis wired in a 
day" 

This is what users of "Dutch Boy" 
activated Rosin -core Solders are say- 
ing, today. For National Lead Re- 
search has come up with new answers 
to many old soldering problems. 

Take "skips"... the trouble -mak- 
ing breaks in flux core continuity 
that lead to poor joints, interrupt 
production, raise reject percentages. 
Previously these breaks just couldn't 
be detected prior to use. 

Not so, now ! National Lead's new 
mercury bath test shows up "skips" 
like a sore thumb. In this inspection 
technique, 18" samples from each 
batch of cored wire are laid in a 
mercury bath. Presto! Solder dis- 
solves, leaving entire core afloat, in- 
tact, visible. Even a tiny defect is 
reason enough for National Lead to 
withdraw the batch from shipment. 
You never see it. 

New "Dutch Boy" mercury bath inspec- 
tion does away with trouble -making 
"skips" in core continuity of rosin core 
solders. 

.Sold under trade term "'33-8" 
*.Sold under trade name, "Huai" and "Nuax°' 

Other new solder, flux 
developments 

To speed solder flow and increase 
coverage ... new "Dutch Boy" Acti- 
vated Rosin Flux*. To prevent 
"bridge -over" in printed circuits .. . 

a highly refined "Dutch Boy" solder, 
of low melting point and high sur- 
face tension. To speed capillary rise 
and flow ... a specially designed 
"Dutch Boy" non -corrosive solder - 
flux combination.** 

You may want to look into these 
developments. Or perhaps you need 
some special solder alloy or flux. 
National Lead solder specialists will 
be glad to help. Just write or call 
National Lead Company, 111 Broad- 
way, New York 6, N. Y. 

SOLDER AND FLUXES 
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NEW PRODUCTS (continued) 

Lead 

6- 

4- 

2 - 

ELECTRICAL 
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Lag 

50% 
ROTATION 

loa % 

if you work with position servos... 
HERE'S HOW TO LICK 

QUADRATURE 
with the vernistat* a.c. potentiometer 
If you work with position servos, you former, the Vernistat has extremely low 
have had problems with quadrature. phase shift. Phase angle is less than 1.6 
The tighter the servo loop, the more min. at 400 c.p.s. in most systems. 
serious unwanted voltage due to phase The Vernistat is an a.c. potentiom- 
shift can be. eter that combines high linearity and 

Quadrature problems are tremen- low output impedance. Size and mount- 
dously simplified and more accurate ing dimensions are designed to the 
servos are possible when you use the BuOrd specification for a size 18 
Vernistat. Although it contains a trans- synchro. 

SPECIFICATIONS OF MODEL 2B 

Linearity Tolerance ± 0.05% 
Minimum Output Voltage Increment 0.01% 
Electrical Rotation 3494° 
Mechanical Overtravel (each end) 45° approximately 
Phase Angle (at 400 c.p.s.) 1.6 minutes, maximum 
Excitation Frequency 20 to 3000 c.p.s. 

Output Impedance less than 130 ohms 

Input Impedance 65,000 ohms, minimum 
Maximum Input Voltage 130 V. at 400 c.p.s. or 

20 V. at 60 c.p.s. 
*TRADEMARK 

vernistat division 
PERKIN-ELMER CORPORATION 

Norwalk, Connecticut 

applications where space is limited 
to that occupied by the 4C35, but 
where the capabilities of the 4C35 
are exceeded. 

,Specifications - Maximum rat- 
ings are: peak plate voltage, 12 kv; 
peak plate current, 325 amperes. 
Maximum dimensions are: height 
overall, 6.25 in.; seated height, 5.63 
in.; diameter, 2.56 in. 

LOW -LOSS MAGNETRON 
has long -life feature 
AMPEREX ELECTRONIC CORP., 230 
Duffy Ave., Hicksville, L. I., N. Y. 
Type 6589 magnetron is a non - 
packaged high -power, pulsed, tun- 
able oscillator operating in the 10 - 
cm region. It features a one-piece 
anode which assures low losses and 
long -life performances. 

The type 6589 is used with an 
external magnet having a field 
density of 2,700 gauss in the air 
gap. Pulsed power output is 500 
kw; pulse voltage is 26 to 30 kw. 

OSCILLOGRAPH TUBE 
is a flat -face type 

RADIO CORP. OF AMERICA, Harrison, 
N. J. Type 1EP1 oscillograph tube, 
having a diameter of only 11 in., 
is intended primarily or use in 
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An Installation of Leesona Coil Winders in the Lenkurt Electric Company plait, 
San Carlos, Calif. Inset shows, left to right: a Lenkurt miniaturized high frequency 
transformer fully assembled; the transformer casing; and the transformer coil, 
precision -wound to extremely close tolerances on a fast Leesona No. 108 Hand Feed 
Coil Winder. 

LENKURI selects Leesona No. 108 Coil 

Winders for high -precision accuracy 
As a leading designer and manufac- 

turer of carrier equipment, the 
Lenkurt Electric Company of San 
Carlos, California, supplies the com- 
plex electronic apparatus used 
throughout the world by telephone 
companies in adding long-distance 
circuits. For winding the close - 
tolerance coils that go into this multi- 
channel communications equipment, 
Lenkurt depends on Leesona No. 108 
Coil Winders. Chester Scarce, Factory 

FOR COILS 

IN QUANTITY ... 
ACCURATELY ...USE 

LEESONA WINDING MACHINES 

WINDING 

ELECTRONICS - June, 1956 

Manager of Lenkurt, reports: 
"Our transformers call for coils of 

the finest quality to meet the high -pre- 
cision standards of modern carrier 
equipment. We find that Leesona No. 
108 Hand Feed Coil Winders give us 
not only the high degree of accuracy we 
must have, but worthwhile economy as 
well." 

Leesona No. 108 Machines are the 
easiest to operate, most accurate and 
flexible hand feed coil winders ever 

developed. Winding four to thirty 
paper -insulated coils in stick form 
simultaneously, they reduce set-up 
time and speed production on long or 
short runs. 

Get the Facts 
on how you can improve and econo- 
mize your own operations. Use the 
coupon for further facts on Leesona 
No. 108 Hand Feed Coil Winders, and 
for other helpful coil winding in- 
formation. 

235.5.7 
.. 

UNIVERSAL WINDING COMPANY 
P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND, Dept. 126 

Please send me 

El Bulletin on the Leesona No. 108 Hand -Feed Coil Winder. 

Condensed catalog of Leesona Winders. 

3 Bulletin on the new Leesona Pay -As -You -Profit Plans for purchasing or leasing modern 

coil winding machinery. 

Name Title 

Company 

City Zone....Stote 
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NEW PRODUCTS (continued) 

AIRBORNE COMPONENTS 
IN MINIATURE 

SHOWN 1/4 SIZE 

SYNCHROS 
Kearfott (Penny Size) Synchros 
offer a reduction in diameter 
from 1.5 inches to .75 inches 
and in weight, from 5 oz. to 
1.75 oz. In spite of this reduc- 
tion, accuracy has been im- 
proved from 15 minutes to 10 
minutes max. error from EZ. 
Available as transmitters, control 
transformers, resolvers and differen- 
tials. 

SHOWN 3/4 SIZE 

Kearfott components satisfy all require- 
ments for high accuracy, light weight and 
small size. 

KEARFOTT COMPONENTS INCLUDE: 
Gyros, Servo Motors, Servo and Magnetic 
Amplifiers, Tachometer Generators, Her- 
metic Rotary Seals, Aircraft Navigational 
Systems, and other high accuracy mechan- 
ical, electrical and electronic components. 
Send for bulletin giving data of Counters 
and other components of interest to you. 

GYROS 
Kearfott 311 Vertical Gyro meas- 
ures only 3"x 3"x 411 and weighs 
3 pounds. It offers the same ac- 
curacy and dependability as its 
predecessor, three times its vol- 
ume and weight. 

CHARACTERISTICS 

2 degrees of freedom, accuracy 15 
minutes max. of % cone angle, and 
erection rate 3°/minute - normal. 
Erection time -30 secs max. from 
any position. 

SHOWN 3/4 SIZE 

SERVO MOTORS 
Kearfott (Penny Size) Servo 
Motors measure only .750 inches 
diam. x .980 inches and weigh 
1.2 oz. They are ideal for instru- 
ment servo applications because 
of their high torque -to -inertia 
ratio and small size and light 
weight. 

CHARACTERISTICS 
Stall torque .33 oz. -in., no load 
speed 6400 R.P.M., time constant 
.0307 sec. 

qfÖtt 
A 5U85101ARY OF GENERAL 

PRECISION EQUIPMENT CORPORATION 

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J. 
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J. 

Midwest Office: 188 W. Randolph Street, Chicago, III. South Central Office: 6115 Denton Drive, Dallas, Texas 
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif. 

lightweight portable equipment, or 
in continuous monitoring service 
for large electronic equipment. 

Features-The tube utilizes elec- 
trostatic focus and deflection. It 
has a flat face, a minimum useful 
screen diameter of 1i'a in., a maxi- 
mum overall length of only 4 e in., 
and weighs 2 oz. Other design fea- 
tures include separate base -pin 
terminal for each deflecting elec- 
trode to permit use of balance 
deflection, and a small -button uni- 
dekar 11 -pin base. 

The heater of the 1EP1 draws 
0.6 ampere at 6.3 v. The screen 
phosphor is type Pl with medium 
persistence. 

CONNECTORS 
for printed circuit use 

ELCO CORP., M. St. below Erie Ave., 
Philadelphia 24, Pa., has announced 
the series 5,000 printed circuit 
Varicon connectors. The female 
connector is composed of strong in- 
terlocking sections with channeled 
end -sections to guide and orient the 
printed circuit board. The male 
contacts are mounted on the 
printed circuit board, spaced at 
0.200 -in. centers to match the 
female connectors. A method of 
staking the male contact to the 
board provides permanent contact 
with the circuitry, without the pos- 
sibility of wear or lifting of the 
copper lines. 

General Specifications-Current 
rating is 10 amperes. Withstanding 
voltage (sea level) is 3,500 v rms, 
withstanding voltage (3.4 in./Hg) 
is 900 v rms. Contact resistance is 
0.002 ohm. Insulation resistance 
(dry) is 25,000 megohms mini- 
mum. The connector will accom- 
modate 0.062 in. to 0.074 in. thick 
board with normal warpage. Re - 
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ENGINEERS... LOOK 
TEN YEARS AHEAD! 

A Douglas engineer lives here 

Will your income and location 
allow you to live in a home 

like this...spend your 
leisure time like this? 

They can... if you 
start your Douglas 

career now! 

Your objectives are probably high professional standing, good income, 
good security and good living. All four can be achieved at Douglas. 

Douglas has the reputation of being an "engineer's outfit," with the 
three top administrative posts being held by engineers. Maybe that's 
why it's the biggest, most successful unit in its field. Certainly it offers 
the engineer unexcelled opportunities in the specialty of his choice 
... be it related to missiles or commercial or military aircraft. 

You've looked around. Now look ahead ... and contact Douglas. 
For further information about opportunities with Douglas in Santa 

Monica, El Segundo and Long Beach, California and Tulsa, Oklahoma, 
write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 
C. C. LaVene, 3000 Ocean Park Boulevard, Santa Monica, California 

DOUGLAS 

First in Aviation 
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NEW PRODUCTS (continued) 

Stymied by success! 
The new line or product is going over like ice 

cream at a Sunday school picnic, seems to be a smash 
hit. New customers order, and old ones reorder. Your 
outgo for materials and payroll jumps right away. 
Your cash on hand shrinks like late snow under a 

Spring sun. And you find yourself in trouble, strapped 
until you can ship and collect on your increased 
orders ... What to do? 

The problem isn't unique. It is faced by most 
growing companies. And Textile Banking has helped 
hundreds of firms find a solution ... by supplying 
working capital to keep up with growing business. 

If you are a manufacturer or wholesaler, with 
annual sales of approximately $1,000,000, our 
Working Money Plan will put your sales on a cash basis 

... strengthen your cash position ... eliminate your 
credit losses. 

We can show you how to increase your present 
working capital without borrowing, or incurring 
new debt-without diluting earnings or interfering 
with management. 

If you have any current or potential financing 
problem you would like to discuss confidentially with 
one of our officers, please write. 

Textile Banking Co., Inc. 
Providing operational financing for ìnanufact (Ts 

and distributors of furniture, apparel, electronics, 
plastics and textiles. 

55 Madison Avenue, New York 10, N.Y. 

movable polarizing inserts which 
fit between contacts can be pro- 
vided. This insert may be located 
in any desired position. 

LOAD ISOLATORS 
for C -band magnetrons 

LITTON INDUSTRIES, 336 N. Foot- 
hill Road, Beverly Hills, Calif. The 
C1000 series of C -band isolators 
provides higher power handling 
capacities. Up to 200 kw peak 
power can be handled with the 
C1000 series isolators without ex- 
ternal cooling and up to 1 megawatt 
with external cooling. 

Several models are available, 
capable of handling 1 megawatt 
and higher peak power with pres- 
surization. Within a range of 4,000 
to 6,500 mc, isolation up to 20 db 
can be provided over a bandwidth 
of 500 mc. 

INTERPOLATION 
OSCILLATOR 
for 6 cps to 6 kc 

HEWLETT-PACKARD CO., 275 Page 
Mill Road, Palo Alto, Calif. Model 
200J interpolation oscillator is de - 
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WESTINGHOUSE 
SILICON BRIDGES 

How much power 
do you need? 
Westinghouse silicon bridge assemblies are immedi- 
ately available with outputs from 5 to 100 amperes at 
50 to 300 volts peak inverse in standard rectifier 
circuits. 

These new pre -assembled silicon bridges by 
Westinghouse permit a tremendous spacesaving 
compared to equivalent selenium stacks. 

Typical performance figures using four WN-5051-F 
diodes on 2" x 2" aluminum plates in a single- 
phase bridge, shown at the right, are: 

continuous -load current 25 amperes 
leakage current <20 ma @ 300 volts maximum 
peak inverse 
natural convection 30° C ambient 

A similar assembly with the diodes mounted on 
5" x 5" plates with forced air can carry up to 100 
amperes continuous. 

Other Westinghouse silicon and germanium di- 
odes can be mounted in bridges to deliver up to 
600 amperes load current at various voltage ratings. 

For detailed information on silicon and germanium 
bridges and diodes, contact your local Westinghouse 
sales office or write: Westinghouse Electric Corpo- 
ration, 3 Gateway Center, P.O. Box 868, Pittsburgh 
30, Pennsylvania. J-199005 

YOU CAN BE SURE...IF ITS 

Westinghouse 

SINGLE-PHASE, FULL -WAVE BRIDGE 

OUTPUT CURRENT VS. AMBIENT TEMPERATURE 

NATURAL CONVECTION -2"x2" ALUMINUM PLATES 

30 

20 

Io 

..:.40 60 80 100 .- .'120 . ..140 
AMBIENT °C 

ELECTRON ICS - June, 1956 Want more information? Use post card on last page. 313 

www.americanradiohistory.com



NEW TOOLS 

R -F MEASUREMENTS 

AMCI Precision Hybrid 
Type 1025 

Frequency range: 100 mc to 300 mc 

PERMITS DETECTION OF 
SWR's AS LOW AS 1.002 

THE TYPE 1025 PRECISION HYBRID is a five -terminal, high -frequency 
network built with particular attention to stability and accuracy of con- 
struction. It makes possible the measurement of quantities that have 
been, normally, only estimated. For example: this device can be used to 
measure at about 200 mc. a reflection coefficient as low as 0.01, with a 
precision of ±0.001 in magnitude and ±50 in phase angle. 

VERY LOW SWR's can be 
measured by using the Type 
1025 Hybrid with a suitable 
receiver and signal genera- 
tor. With additional equip- 
ment, the phase angle also 
can be obtained, permitting 
point -by -point plotting of 
impedance curves like the 
one shown at the right. 

CHART FULL SCALE=1.10 

VHF Television 
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DIRECT DISPLAY OF IMPEDANCE can be 
obtained by using the Type 1025 Hybrid in 
conjunction with the AMCI type 1028 Polar 
Display Unit (frequency range 120 mc to 
240 mc) together with a standard d -c oscillo- 
scope and suitable swept oscillator. A typical 
display is shown in the unretouched photo- 
graph at the left. 

OTHER AMCI PRODUCTS 
Broadcast Transmitting Antennas 

VHF Television Diplexing Filters 
VOR Antennas 
Slotted Measuring Lines 
Coaxial Line Stretchers 

Transmission Line Hybrids 
Rigid coaxial Transmission line 
Coaxial R -F Switches 

ANTENNA SYSTEMS - COMPONENTS - AIR NAVIGATION AIDS-INSTRUMENTS 

ALFOR Manufacturttag Co., Inc 
299 ATLANTIC AVE., BOSTON, MASS. 

NEW PRODUCTS (continued) 

signed for measurements where fre- 
quencies must be known with ex- 
treme accuracy. A 6 -in, tuning dial, 
in combination with 6 ranges, re- 
sults in an 80 -in. effective scale 
length for maximum readability 
and resetability. Calibration ac- 
curacy is ± 1 percent over the 6 - 
cps to 6-kc frequency range. 

Further Data-The instrument 
provides an output of 160 mw or 
10 v into 600 ohms, or 20 v open 
circuit. The output is balanced to 
ground. Distortion is less than 0.5 
percent. Frequency stability is ± 2 
percent or 0.2 cps and the frequency 
response is less than ± 1 db for the 
full range. 

Makeup - It incorporates the 
company's resistance -capacitance 
oscillator circuit. It is equipped 
with long -life electrolytic capaci- 
tors, surface treated insulators, 
100 -percent inspected transformers, 
and a precision mechanical drive to 
assure the utmost ease of operation 
and minimum maintenance require- 
ments. Price is $275. 

AIR SYSTEM SOCKET 
for ceramic power tetrode 
EITEL-MCCULLOUGH, INC., San 
Bruno, Calif., has announced the 
SK -300 air system socket for use 
with the 4X500A ceramic power 
tetrode. The socket provides an 
effective method of cooling the 
tube with a minimum of forced air. 

Operation Data-Design of the 
socket permits air to pass over the 
stem terminals of the tube, after 
which it is guided into the anode 
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as the future of UNIVAC° 
When planning your future, it is necessary to 
choose that company which presents the most 
complete program for you. The opportunity at 
Remington Rand Univac can only be limited by 
the individual. Excellent salaries, benefits and 
educational programs are yours to guarantee this 
limitless future. 

At UNIVAC you will he working with men who 
developed much of the basic knowledge of com- 
puters-who designed and produced components 
being used by the manufacturers in the field--: 
who set the standards that the others follow.. 

® Registered in U. S. Potent Often 

Send complete resumé to 

Now is the time to come to Univac where am- 
bition and professional skill find their reward in 
limitless opportunities in an expanding organiza- 
tion. 

Immediate openings for 

Computer Sales Engineers Product Plarm ng 
Engineers Technical Liaison Engineers Proposal 
and Quotation Experts Metallurgists Contract 
Administration Engineers Field Location Engineers 

Instrumentation and Component Sales Engineers 

Electronic Engineers Mathematicians Physicists 

Mechanical Engineers Programmers Logical 
Designers Production Engineers 

nrd itrr. 
DIVISION OF SPERRY RAND CORPORATION 

AT ANY OF 

MR. D. A. BOWDOIN 
Dept. .J P-2 

2300 W. Allegheny Ave. 
Philadelphia, Pa. 

THESE THREE PLANT LOCATIONS 

MR. R. K. PATTERSON 
Dept. JS -2 

1902 W. Minnehaha Ave. 
St. Paul W4, Minn. 

MR. FRANK KING 
Dept. JN-2 

Wilson Avenue 
South Norwalk, Conn. 
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NEW PRODUCTS (continued) 

MIT 
LINCOLN 

LABORATORY Blial 

Electrical Engineers 

Physicists 

Mathematicians 

SAGE (semi -automatic ground environment) 

AEW (air -borne early warning) 

WHIRLWIND COMPUTER 

SOLID STATE 

HEAVY RADARS 

MEMORY DEVICES 

SCATTER COMMUNICATIONS 

TRANSISTORIZED DIGITAL 
COMPUTERS 

If you are interested in participating 
in any of these programs address: 

Dr. M. G. Holloway, Director 
M.I.T. Lincoln Laboratory 

Lexington 73, Mass. 

. 

fin assembly by means of a conical 
fiberglas chimney. Connections are 
provided for all filament, grid and 
screen elements of the 4X5000A. 
The SK -300 is designed for flush 
mounting. 

MAGNETIC CLUTCHES 
no end movement of shaft 
A. J. THOMPSON Co., Florissant, 
Mo., has available a new group of 
magnetic clutches with the follow- 
ing design features: no end move- 
ment of shaft; coils are removable 
and interchangeable ; instrument 
type ball bearings; can be modified 
for special applications; and with 
other models available on request. 

Minimum clutch torque for the 
group ranges from 2 in. oz to 90 
in. oz; and minimum brake torque, 
from 2 in. oz to 75 in. oz. Engineer- 
ing data sheets are available. 

PULSER 
for high -power 

ALTO SCIENTIFIC 
mercial St., Palo 

t -w tubes 

Co., 855 Corn - 
Alto, Calif., has 
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Telemetering Performance 

Quickly and Accurately 

SIGNAL GENERATOR 

Type 202-D 
Frequency Range 175-250 mc. 

With the type 202-D Signal Generator, you can 
quickly and accurately test, analyze and evaluate the 
performance of telemetering receivers and associated 
equipment. Note that the frequency coverage of the 
instrument is provided in a single range between 
175-250 mc. 

SPECIFICATIONS: 
RF RANGE: 175-250 megacycles in one range, accurate to 0.5%. 

Main frequency dial also calibrated in 24 equal divisions for 
use with vernier frequency dial. 

VERNIER FREQUENCY DIAL: This dial is divided into approxi- 
mately 100 equal scale divisions and is coupled to the main 
frequency dial by a 24:1 gear train. The approximate frequency 
change per vernier division is 35 kc. 

FREQUENCY MODULATION (DEVIATION): The FM deviation is 
continuously variable from zero to 240 kc. The modulation 
meter is calibrated in three FM ranges (1) 0-24 kc., (2) 0-80 kc., 
and (3) 0-240 kc. deviation. 

AMPLITUDE MODULATION: Utilizing the internal audio oscillator 
amplitude modulation may be obtained over the range of 
0-50% with meter calibration points of 30% and 50%. By 
means of an external audio oscillator the RF carrier may be 
amplitude modulated to substantially 100%. A front panel 
jack is provided which permits direct connection of an external 
modulating voltage source to the final stage for pulse and 
square wave modulation. Under these conditions the rise time 
of the modulated carrier is less than 0.25 microseconds and 
the decay time less than 0.8 microseconds. 

MODULATION CONTROLS: Separate potentiometers are provided 
for continuous control of FM and AM levels. 

MODULATING OSCILLATOR: The internal AF oscillator may be 
switched to provide either frequency or amplitude modulation. 
It may also be switched off. Eight fixed frequencies between 
50 cycles and 15 kilocycles are available, any one of which 
may be selected by a rotary type switch. 

RF OUTPUT VOLTAGE: The RF output voltage is continuously 
variable over a range from 0.1 microvolt to 0.2 volts at the 
terminals of the output cable. The impedance of the RF output 
jack, looking into the instrument, is 50 ohms resistive. 

DISTORTION: FM: The overall FM distortion at 75 kc. is less than 
2% and at 240 kc. less than 10%. 

AM: The distortion present at the RE output for 30% amplitude 

modulation is less than 3% and for 50% AM less than 6.5. 
At 100% the distortion is 12% to 15% depending upon the 
modulating frequency. 

SPURIOUS RF OUTPUT: All spurious RF output voltages are at 
least 25 db. below the desired fundamental. Total RMS spurious 
FM from the 60 cycles power source is down more than 50 db., 
with 75 kc. deviation as a reference (level. 

EXTERNAL MODULATION REQUIREMENTS: 

Frequency Modulation: The deviation sensitivity is 50 kc. per 
volt. For external FM the input impedance is 1500 ohms. 

Amplitude Modulation: Approximately 45 volts are required 
for 50% modulation and 100 vats for 100% modulation. 
For external AM the input impedance is 7500 ohms. 
Audio Voltage for External Use: There is available a' the FM 
external oscillator binding posts about 5 volts a.c. maximum 
and at the AM external oscillator binding posts., 50 volts 
maximum. 

DIMENSIONS AND WEIGHT: Outside cabinet dimensions: 17" 
high, 131/2" wide, 111/2" deep. Weight: 35 pounds. 

Price: $980.00 F.O.B. Boonton, N. J. 

BO®NT0 4ADIO 
BOONTONNJUSA ( /' tat- 
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translate flow 
... into pounds per hour 

at a glance:, 

revolutionary 
Computer -Measurements Model 202A 

TIME -FUNCTION 
TRANSLATOR 

1// 

per minute ... 
into Gallons per hourGallons 

per minute...into 

Pounds per hour 

Pulses per second 
Gallons per minute 

Total Count of Gallons or Pounds 

Tachometer Applications 

Direct Frequency Measurement 

V Many Others 

taleelEPAIN%l/iRR111' tj 
Frequency Range 

Input Sensitivity: 

Input Impedance: 
Accuracy: 

Translating flow into weight as required 
for jet engine analysis is just one of 
the many uses for the all -new Model 202A 
TIME -FUNCTION TRANSLATOR. 
The 202A permits instant direct read-out 
of unknown quantities by translating 
one function of time into another 
function of time. It eliminates the need 
for conversion tables, graphs, charts, etc. 
The variable time base display may be 
illuminated or blanked at operator option. 
The versatile 202A fills a long recognized 
need in electronic measurement. 

Write for complete information 
and detailed specifications on 
the Model 202A Time -Function 
Translator TODAY... 

SPECIFICATIONS: 

1-100,000 cycles pe second 
0-100,000 positive pulses per second 
0.05 volt rms: 10-100,000 cps (5 millivolts optional) 
0.07 volt rms: 1.10 cps 
Positive pulse rise time: 1/2 volt or more per sec. 
0.5 megohm and 50 mmf. 
± 1 count ± stability 

Stability: Short Term: 1 part in 1,000,000 
Long Term: 5 parts per million per week 

Time Bases: 0.001 to 10 seconds in 1 millisecond steps 
0.0001 to 1 second in 0.1 millisecond steps 
(0.0001 to 10 sec. in 0.1 millisec, steps, 
0.001 to 100 sec. in I millisec. steps optional) 

Read -Out: Direct. Four digits. (Five digits optional) 
Display Time: Automatic: Continuously variable, 0.1 to 10 sec. 

Manual: Until reset 
Power Requirements: 117 volts -I-10%, 50-60 cycles, 250 watts (50-400 cycles optional) 
Dimensions: 
Weight: 
Finish: 

CC -19 

17"Wx VA" H131/z"D 
35 lbs. net. 
Panel: Light grey baked enamel 
Case: Dark grey baked enamel 
Data Subject to Change Without Notice 

'Model FL Flow Pickup: Courtesy -Waugh Engineering Co., Van Nuys, Calif. 

Computer -Measurements Corporation 
5528 Vineland Avenue, North Hollywood, Calif. Dept. 78-F 

PRODUCTION TECHNIQUES (continued) 

developed a self-contained pulser 
providing 14 kv at 100 ma to the 
cathode of t -w tubes. A unique 
feature is a bias and gate supply 
tied to the variable power supply 
and used to bias the tube to cutoff. 

Specifications - The unit deliv- 
ers gate pulses of 1, 2, 5 and 10 µsec 
with repetition rate variable from 
20 cps to 20 kc at a maximum duty 
of 0.02. Gate current is 0.5 ampere 
peak or 10 ma average, and voltage 
droop on top of the pulses is ad- 
justable ±2 v. Rise and fall time 
for all pulse widths is less than 
0.15 µsec, and peak -to -peak ripple is 
less than 1.0 percent of amplitude. 
Amplitude has a 100 -percent point 
adjustable from 0 to 600 v; trigger- 
ing delay is adjustable from 5 to 
50 µsec. 

The new pulser has metering and 
viewing facilities for all voltages 
and currents, including peak gate 
voltage, collector, helix, anode and 
gate pulse current, total pulse cur- 
rent and gate pulse voltage. There 
is also a metered adjustable fila- 
ment voltage. 

LOW -NOISE TRANSISTOR 
is hermetically sealed 

RADIO CORP. OF AMERICA, Harrison, 
N. J. A new hermetically sealed 
germanium alloy -junction tran- 
sistor of the pnp type (RCA - 
2N175) has been announced. It is 
designed especially for use in the 
preamplifier or input stages of 
transistorized audio equipment op- 
erating from extremely low input 
signals. Such equipment includes 
microphone preamplifiers and re- 
corders. 

Features-The 2N175 has a low 
noise -figure of 6 db maximum and 
is free of microphonics and hum. 
The combination of low noise figure 
and low input impedance charac- 
teristic permits the design of audio 
amplifiers in which the transistor 
is operated directly from low -im- 
pedance, low-level devices. The new 
transistor has a current amplifica- 
tion ratio of 65 and a matched -im- 
pedance power gain of approxi- 
mately 43 db. 

The 2N175 uses an insulated 
metal envelope and has a linotetrar 
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EVERYTHING'S GETTING SMALLER 

BUT THE PICTURE: 

>peouxia 

MYLAR makes possible smaller capacitors 

for new Admiral television sets 
"Du Pont `Mylar'* polyester film has 
played a vital role in the develop- 
ment of our '56 line of TV receivers," 
reports Admiral Corporation. "Ex- 
tremely thin `Mylar' permits the 
manufacture of moisture -insensitive 

aU PONT 
EG U. 

BETTER THINGS FOR BETTER LIVING 
...THROUGH CHEMISTRY r 

capacitors small enough to be in- 
stalled automatically on printed cir- 
cuit boards of all black -and -white 
TV sets ... in short, less cabinet 
space, bigger picture tube." 

This is only one example of the 
way versatile "Mylar", used alone 
or in combination with other ma- 
terials, makes possible superior per - 

formance for motors, transformers 
and a host of other electrical prod- 
ucts. 

For more information on how 
"Mylar" can help you improve prod- 
uct performance, or solve knotty de- 
velopment problems, send in the cou- 
pon below. Be sure to indicate the 
application you have in mind. 

*MYLAR is Du Pont's registered trademark for its brand of polyester film. 

OU PONT 

MYLAR" 
POLYESTER FILM 

E. I. du Pont de Nemours & Co. (Inc.) 
Film Dept., Room E-6, Nemours Bldg., Wilmington 98, Del. 

Please send the new booklet listing properties, applications, and types of 
"Mylar" polyester film available (MB -4). 
Application 
Name 
Company 

Address 
City Slate 

_.e 
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for insulated wire, one 
source ontisaesital 

For the run-of-the-mill wiring problems-or the hundreds of 
specials-the one source for practically all types of permanently 
insulated wire-is Continental. Whether it's electronic hook-up 
wire, military hook-up wire or cable, switchboard AVB-TA-SHFS 
Cable or Wire ... Asbestos, Glass, Nylon, Varnished Cambric, 
Polyethylene, etc.... the Always Correct Source is Continental 
Wire Corporation. Refer your special wiring problems today to 
Continental's Wire and Cable specialists. 

*A. C. Source 

Contact: Continental Sales, Box 363, Dept. C 

Wallingford, Conn., Phone COlony 9-7718 

POWER and RHEOSTAT CABLE-TYPE AIA 
available in Sizes 18 AWG -2,000,000 CM inclusive. 

Stranded copper conductor, asbestos 
insulation, asbestos braid. Heat, flame, 
moisture resistant impregnation and 
finish. 

For open installation in high operating 
temperatures, oil, grease, corrosive 
vapors or moisture. Maximum tempera- 
ture 257° F. 

ontinental 
WIRE CORPORATION 

WALLINGFORD, CONNECTICUT YORK, PENNSYLVANIA 

NEW PRODUCTS (contrnued) 

3 -pin base. Diameter is 0.260 in. 
and seated length is 0.495 in. 

H -F TRANSISTOR 
pnp cilloyed junction type 

GENERAL TRANSISTOR CORP., 95-18 
Sutphin Blvd., Jamaica 35, N. Y., 
has announced a new germanium 
pnp alloy junction transistor. 
Known as GT -763, the new trans- 
istors have been designed for h -f 
operation as r -f and i -f amplifiers 
in broadcast receivers and as 
switches for high-speed computer 
applications. Units are hermeti- 
cally sealed in metal cases with 
glass headers. 

Average characteristics (at 25 C) 
and typical operation (at 455 kc) 
are listed in a recent catalog bul- 
letin. 

DELAY GENERATOR 
features high accuracy 

ORBITRAN CO., P.O. Box 635, Lake- 
side, Calif. Model 1000-A pulse de- 
lay generator provides a positive 
pulse variable in delay in incre- 
ments of 0.1 µsec from 1.0 to 999.9 
µsec. Accuracy of delay is ±0.5 
µsec or 0.1 percent of indicated de- 
lay and this accuracy is maintained 
over the full prf range. 

Other Highlights Additional 
features include a delayed scope 
trigger which makes it possible to 
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blue 1 white 

Transformer mounted by 
block C two #6 self -tapping screws, 

on 7/" centers. Size: 2 1/e" 

long, 19/16" in diameter. 

red 

Now AVAILABLE for your servo, measuring, and 
coupling circuits. They're proved by years 

of industrial service as input transformers in 
ElectroniK instruments. They can faithfully 
handle low -frequency a -c, or chopper -modulated 
signals from 0.0005 to 200 millivolts. Used with 
thermocouples or other transducers. 

Hum -bucking winding of both primary and sec- 
ondary gives maximum cancellation of strays. 
Highly efficient shielding is designed into the 
transformers. A grounded copper shield provides 
electrostatic isolation between primary and sec- 

REFERENCE DATA: Write for Specification 5900-1. 

Shielded 
low-level 
transformers 

for low -frequency a -c 

or chopper -modulated 

signals from 0.0005 to 200 mv. 

ondary. In addition, the shield and one end of the 
secondary are internally grounded to the core. 
Magnetic shielding of -40 db is provided by a 
high permeability outer can. 

Choose from the three models below. Order in 
single units, or by the hundreds. Write today for 
immediate quotation and prompt delivery. 

MINNEAPOLIS -HONEYWELL REGULATOR CO., 
Industrial Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa.-in Canada, Tor- 
onto 17, Ontario. 

Choose from three models 355567-1 356326 355567-2 

Primary 
(center- 
tapped) 

turns (% primary) 
Resistance (approx.) 
60 cps impedance 
Impedance, full pri. 

600 
30 ohms 

1,300 ohms 
5,200 ohms 

1,094 
450 ohms 

7,500 ohms 
30,000 ohms 

3,400 
750 ohms 

50,000 ohms 
200,000 ohms 

Secondary 

Weight 

turns 
Resistance (approx.) 
Capacity to tune to 

60 cycles 

9,600 
2,500 ohms 

.015 mfd. 
5.7 oz. 

17,000 
5,800 ohms 

.001 mfd. 
7.1 oz. 

12,000 
3,400 ohms 

.003 mfd. 
6 oz. 

HW 
ORpER 

Prices from $21.00 
(even more favorable 
on quantity purchases) 

H 
HONEYWELL 

n MINNEAPOLIS lóneywé 
BROWN INSTRUMENTS 

V tvt, CisLituts- 
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Get Precision at a New 

Low Price! 

GAMEWELL'S 

SERIES 

PRECISION 
POTENTIOMETERS 

The New G-20 gives you a truly precision po- 
tentiometer with many characteristics found 
only in pots costing twice as much. Here are 
the outstanding features .. . 

Linearity is 0.5 or better 
Radial or Rear Extension Turret Terminals 
Non-metallic housing uses material of high 
dimensional stability that is inherently 
fungus -proof and moisture resistant 
Servo, Threaded -Bushing or Flange Type 
Mountings 
Power rating 1.5 watts at 65°C (derated to 
0 at 150°C) 

Gamewell gives you this high quality at low 
cost by new design techniques and high pro- 
duction methods. 
See how many applications can use this new 
G-20. It is ideal where you require good pre- 
cision at a bargain price for industrial and 
commercial apparatus. Gamewell is ready to 
supply these in quantity now. 

THE GAMEWELL COMPANY 
NEWTON UPPER FALLS 64, MASS. 

Technical Data 
Resistance, Max. 

63,000 ohms ±5% 
Resistance, Min. 20 ohms ±5% 
Linearity Std. ± 0.5 

Electrical Angle 340° ± 3° 

Max. No. of Turns 2100 

Watts at 65°C 15 

Torque Max 1 oz. - in. 

Max. Temperature 150°C 

Weight 1%a oz. 

PRECISION POTENTIOMETERS 

Manufacturers of Precision Electrical Equipment Since 1855 

4-40 NC -28 3 -Holes 
Equally Spaced on .500 R. 

(Wiper)W 

./249 
{óó °3 oto. 
sarao e 
e.0000 
-.aaoo3Dia 

GA 0.9 

NEW PRODUCTS (continued) 

observe the delayed pulse (for all 
delay settings) on a 10 µsec sweep 
with less than 0.01 µsec jitter. A 
built-in mixer circuit which mixes 
the selected delayed pulse with 
positive pulse video signals is also 
incorporated. The mixed output is 
available for presentation on an 
oscilloscope and provides an ac- 
curate and rapid means of calibrat- 
ing or checking the delay of video 
signals. 

Typical applications are pulse 
coded data system checkout, delay 
line measurements, radar range 
unit calibration and in pulse equip- 
ment development work. Price is 
$895. 

P -M SPEAKER 
for transistorized circuits 
ARGONNE ELECTRONICS MFG. CORP., 
27 Thompson St., New York 13, 
N. Y. Size of the new subminiature 
p -m speaker is only 1/ in. in di- 
ameter by 15/16 in. deep. Designed 
primarily for use with transistor- 
ized circuitry, its frequency range 
and audio output are in excess of 
requirements for miniature per- 
sonal portable radios. 

The magnet is of Alnico 5 -voice - 
coil impedance is 10 ohms. Total 
weight of the unit is 1i oz. Mount- 
ing centers are lei in. by lean in. 
Suggested list price is $3.25. 

A matching miniature output 
transformer measuring t in. by 
in. by l in., 2,000 ohms primary, 
10 ohms secondary-is also avail- 
able. 

BEAM POWER TUBES 
for tv audio output stage 

RADIO CORP. OF AMERICA, Harris - 
son, N. J., has announced two new 
beam power tubes (types 6CU5 and 
12CU5), intended particularly for 
use in the audio output stage of tv 
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* Control Components Digest 
News and notes on resistors, rheostats, relays, motor controls, dimmers and other control components 

SYLVANIA'S SOFT BLUE MERCURY VAPOR LAMPS are seen on many modern thorough- 
fares. Integral Ward Leonard resistor in each lamp contributes to reliable operation. 

Improved mercury -lamp design features sealed -in resistor 
Seal it in and forget it, for the 

lamp's life of 6000 hours plus! 
That's the way engineers at Syl- 

vania Electric Products Inc., Salem, 
Mass., treat the current -limiting re- 
sistors in their modern, improved 
mercury-vapor lamps. 

And, naturally, for the heavy-duty, 
heat-, moisture- and ultra -violet -proof 
starting resistors, to be sealed up in 
these lamps, Sylvania engineers chose 

Ward Leonard Vitrohms. 
These rugged resistors not only 

take the temperatures (to 750°F ) , 

but are immune to the heavy vibra- 
tion encountered on or near bridges, 
ramps, railroad crossings or heavily - 
traveled highways. 

Why not let a Ward Leonard en- 
gineer show you how Vitrohms can 
solve your resistor problem. Write to- 
day for complete information. 

NEW MINISTRIP RESISTOR 

New miniature power resistor 
A new 20 -watt Ward Leonard "Mini- 

strip" resistor is now available. 
Recommended where space is limited, 

but where no sacrifice can be made in 
quality, the new resistor features low, 
built-in mountingbrackets (2-5/16 in. 
between centers and an oval -shaped 
core for maximum strength. 

Stock resistance values to 50,000 
ohms ; 5% tolerance. 

Failure -free parts 
key to system reliability 

Roughly speaking ( and skipping a 
lot of mathematical subtleties) if you 
double the number of parts in a com- 
plex system-other things being the same 
-you'll cut in half its life expectancy. 

The modern trend is toward more and 
more complex jobs for electrical and 
electronic gear. Doubling-and more- 
the number of parts goes on all the time. 
And yet it's vitally important that over- 
all system reliability not be impaired. 

That's why at Ward Leonard you'll 
find such painstaking attention devoted 

to increasing the reliability of our prod- 
ucts. From incoming raw material to fin- 
ished part, our careful attention to every 
phase of production and every inspec- 
tion and test assures you of a product 
you can count on in your system. 

CHECKING CON- 
TACT PRESSURE on 
a Ward Leonard 
relay-one of the 
many 100% in- 
spections and 
tests that assure 
its final quality. 

USS FORRESTAL. Photo courtesy Newport 
News Shipbuilding and Dry Dock Company. 

MAG-A-TROL for USS FORRESTAL 

Precision -controlled lights guide pilots 
to the flight deck of the USS Forrestal, 
largest aircraft carrier. 

The new carrier uses Ward Leonard 
magnetic -amplifier -type dimmers to in- 
sure correct light intensity on the flight 
deck at all times. 

Besides the Forrestal's magnetic am- 
plifier dimmers, Ward Leonard makes 
all types of lighting controls (autotrans- 
former, reactance and resistance) for 
fluorescent or incandescent lamps. 

Design aid for intermittent duty 
A power resistor used only intermit- 

tently may be used at wattages in excess 
of its continuous -duty rating. 
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The curve above will help designers 
figure allowable dissipation increases for 
Ward Leonard Vitrohm and Ribflex re- 
sistors for various duty cycles. Assumed 
maximum temperature rise : 375 ° C ; re- 
sistor spacing : 2;i in. This is one of many 
useful curves contained in our 64 -page 
Catalog #15-ask for it today. 6.7 

WARD LEONARD 
ELECTRIC COMPANY 
31 SOUTH ST., MOUNT VERNON, N. Y. 

Roue-Eny Conrtob 57«ce/192 
RESISTORS RHEOSTATS RELAYS CONTROLS DIMMERS 
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Opera lion 
Demonstration ! 

Ill 
o ers 

FREE 
TRIAL 

of the 

800A 
EXTENDED 

RANGE VTVM 

Here's your opportunity 
to compare the ALI 
800A Extended Range 
VTVM under your conditions ... without any cost or obligation. This 
is the same VTVM that has been called the "Measurement Laboratory 
in one Compact Instrument." 

Check the effect of the 800A's highly degenerative amplifier circuit .. . 

unique circuitry ... voltage regulated plate and filament supply .. . 

and high input impedance in terms of greater stability, higher accuracy 
and extended measurement range. 

The 800A is actually a voltmeter, millivoitmeter, milliammeter, micro - 
ammeter, millimicroammeter, ohmmeter, and megohmmeter in one in- 
strument. Provides accurate measurement from 15 cps to 100 
megacycles ... resistance range from 0.02 to 5000 megohms in 9 steps 
. . . current range from 0.001 microampere to 0.1 ampere in 9 steps 
... AC voltage range from 0.1 to 300 volts in 8 steps ... and DC 
voltage range from 0.1 to 1000 volts in 9 steps. And all this versatility 
and extended range - with laboratory precision. 

Request your free trial now. Absolutely no obligation. Take this op- 
portunity to observe the advantages of the 800A in 
your own project. 

Write today for the ALI 
Handbook of Instrumentation and 

the 800A VTVM Data Sheet 

Acton Lccboratorier, Inc: 
520 Main Street, Acton, Mass. 520 Street, Mass. 

NEW PRODUCTS (continued) 

receivers. The tubes, which are of 
the 7 -pin miniature type, are 
similar except that the 12CU5 has 
a 12.0 -v/0.6 -ampere heater having 
controlled heating time to insure 
dependable performance in tv re- 
ceivers employing series -heater 
string arrangement. 

Power Output-Because of their 
high -power sensitivity and high 
efficiency at low plate and screen 
voltages, the tubes are capable of 
providing a relatively high power 
output. In class Al amplifier 
service, for example, either tube 
when operated with a plate voltage 
of 120 v and a grid -No. 2 voltage 
of 110 v, can deliver a maximum 
signal power output of 2.3 w. 

SHORT FORM RELAYS 
are hermetically sealed 

KURMAN ELECTRIC CO., INC., 35-18 
37th St., Long Island City, N. Y., 
has announced a new hermetically 
sealed short -form telephone type 
relay. Designed for use where 
space economy is an important 
factor, it offers all the advantages 
of the long -form telephone relay 
armature, hinge and contact arms. 
It can be equipped with many 
special features including copper 
slugs for time delay, special con- 
tact materials and high voltage in- 
sulation. 

Other Features-Series SE relay 
features d -c operation, fast -operate 
and fast -release with a maximum 
of 10 form A or 6 form C contacts. 
It has single or double -wound coils 
with resistance up to 38,000 ohms 
and single or double armature with 
a heavy-duty armature hinge. It 
can be provided with creepage in - 
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New Taylor 

Copper -Clad Laminates 
now available in production quantities 
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After months of research and experimentation, Taylor 
is now in production on two brand new copper -clad 
laminates that give you opportunity to realize-on a 
sound basis-the full potentials of printed circuit 
construction. 
Produced by an exclusive Taylor process that per- 
mits the use of readily available, high purity rolled 
copper, these laminates are supplied in two grades- 
XXXP-242 Copper -Clad, with a premium quality 
phenol paper base material; and GEC Copper -Clad, 
with a superior epoxy glass base material. 

Taylor makes both of these copper -clad laminates in 
sheets approximately 37 x 49 inches ... in thicknesses 
from .015 to .25 inches ... with copper on one or both 
sides. 

Whatever your experience with copper -clad laminates 
. whatever your ideas on the subject ... it will be to 

your advantage to find out just what the new Taylor 
materials can do for you. Contact the nearest Taylor 
sales engineer . . . for more information or for your 
sample order. 
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TAYLOR FIBRE CO. Plants in Norristown, Pa. and La Verne, California 

Atlanta 
Boston* 

Chicago* 
Cleveland* 

Branch Offices 

Detroit* Philadelphia 

Indianapolis Rochester* 

Los Angeles San Francisco* 

Milwaukee* St. Louis 

Dayton* New York* Rockville, Conn. 

Teletypewriter service at both plants and these bronches. 

Distributors 

Grand Prairie, Texas 

Houston 

Miami 

Toronto 

AYLOR 
Laminated Plastics 

Vulcanized Fibre 
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NEW PRODUCTS (continued) 

NORTH CAROLINA'S ligi"I(eystone Corner 

WHERE "THE WORLD'S LONGEST RAILROAD" RAN 14 1840 

... fast, modern transportation will serve your plant 

161 MILES OF WOODEN TRACKS, 
surfaced with strap iron, made the 
Wilmington & Weldon the world's 
longest railway in 1840. 
Today, the little line 
forms part of one of the 
five major railroads that 
can serve your plant in 
this "keystone corner" 
of North Carolina. That's 
beside the 20 modern 
truck lines and 300 steam- 
ship lines calling at 
nearby deepwater ports. 
YOU'RE CENTRALLY LOCATED on the 
East Coast, with favorable freight 
rates to the Mid -west. Coal, pea- 
nuts, chemicals, soybeans, lumber, 
cotton, resin, woodpulp and many 
other materials roll in at short -haul 
cost. And a 3,800 mile network of 

modern highways brings an ample 
force of conservative, southern 
manpower to your plant parking lot. 

Aoaneee Bapds 

- AhosArz Ch.ahelh CAy 

Scotland Neck ' fdcmoa 

tarhnm - _ 

* Coluumia WilliamsÍeo 

VEPCO'S NETWORK- 
a modern power -full 
ally for your new plant- 
has added 300,000 new 
kilowatts of generating 
capacity in 1955... with 
300,000 more under con- 
struction and ready soon. 

FOR COMPLETE FACTS 
about the mild, no -shut- 

down climate, abundant water sup- 
ply from two rivers, taxes, zoning 
and other "keystone" advantages 

. PLUS confidential help in select- 
ing choice plant site or ready -built 
plant-write or telephone VEPCO, 
serving THE TOP OF THE SOUTH. 

VIRGINIA ELECTRIC and POWER COMPANY 
Clark P. Spellman, Director-Area Development 

Electric Building, Richmond 9, Virginia Phone: 3-4261 

sulation and a plug-in or solder - 
type header. 

SOLENOID VALVE 
tiny, straight -through 
CEDAR ENGINEERING, INC., 5806 
W. 36th St., Minneapolis 16, Minn., 
has announced a subminiature valve 
designed for guided missile and 
aircraft control applications. The 
valve is available in a variety of 
fittings, normally opened or norm- 
ally closed, for continuous duty on 
either a -c or d -c, 2.2 w, 30 psi or 
30 in. hg. 

S -W DETECTOR 
with probe -motion linearity 
DEMORNAY-BONARDI, 780 S. Arroyo 
Parkway, Pasadena, Calif., has an- 
nounced a high -accuracy standing 
wave detector for measuring band- 
widths ranging from 5.85 kmc to 
90 kmc. The instrument uses a 5 - 
point kinematic carriage suspension 
which assures maximum linearity 
of probe motion. 

To eliminate mismatch due to 
imperfect milling, the waveblock is 
precision formed in one piece. This 
permits high internal uniformity, 
which in turn provides a uniform 
path for measured waves, and mini- 
mizes residual vswr. The block is 
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World premiere-starring Transistors le' 
The Department of the Navy, Bureau of Ships, 
receives the world's first completely transistorized 
dial telephone switchboard ... designed for mini- 
mum space, weight and maintenance. 

In this compact switchboard cabinet (72" x 
30" x 24") all line finding, circuit switching, tone 
signal generating, and in fact, virtually all func- 
tions of conventional dial telephone switching are 
performed by transistors and diodes. 

Capacity of this prototype` electronic switch- 
board is 100 lines, with fifteen connecting links. 
The officers and men use their telephones just as 

if the switching system were the conventional 
type. And when the ship on which this telephone 
system is installed docks in port, ship -to -shore 
trunk connections are added as easily as an ex- 
tension telephone in your home. 

And for those interested in production details, 
it's noteworthy that this compact, lightweight 
system is manufactured with plug-in printed cir- 
cuits-providing shockproof, lifetime accuracy. 

We take great pride in being a team partner 
with the Navy in this outstanding technological 
development. 

STROMBERG-CARLSON COMPANY S.0 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

General Offices at ROCHESTER 3. N. V. 
(CI 
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transistor and 

digital computer techniques 

APPLIED TO THE DESIGN, DEVELOPMENT 

AND APPLICATION OF 

AUTOMATIC RADAR DATA PROCESSING, 

TRANSMISSION AND CORRELATION 

IN LARGE GROUND NETWORKS 

Engineers 

Physicists 

Digital computers 
similar to successful 

Hughes airborne fire control 
computers are being 

applied by the Ground Systems 
Department to the 

information processing and 
computing functions of 

large ground radar weapons 
control systems. 

The application of digital and 
transistor techniques to the prob- 
lems of large ground radar net- 
works has created new positions 
at all levels in the Ground Sys- 
tems Department. Engineers and 
physicists with experience in the 
fields listed, or with exceptional 
ability, are invited to consider 
joining us. 

FIELDS INCLUDE 

TRANSISTOR CIRCUITS DIGITAL COMPUTING NETS 

MAGNETIC DRUM AND CORE MEMORY LOGICAL DESIGN 

PROGRAMMING VERY HIGH POWER MODULATORS AND 

TRANSMITTERS INPUT AND OUTPUT DEVICES 

SPECIAL DISPLAYS MICROWAVE CIRCUITS 

Scientific 

Staff Relations HUGHES 
RESEARCH 

AND DEVELOPMENT 
LABORATORIES 

Culver City, Los Angeles County, California 

NEW PRODUCTS (continued) 

made of nonwarping aluminum, 
precision -milled to assure absolute 
alignment with the probe carriage. 

One instrument will handle an- 
other frequency band by using a 
different size waveguide block and 
probe. Of these, 9 sizes of each are 
available-all interchangeable in 
30 seconds, without loss of ac- 
curacy. Thus one carriage and 6 
alternate blocks and probes will 
handle from 12.4 kmc to 90 kmc. 
Another carriage and 3 alternate 
blocks and probes will handle from 
5.85 to 12.4 kmc. 

FUSE -TYPE RESISTORS 
plug-in operation 

CLAROSTAT MFG. CO., INC., Dover, 
N. H., has announced the new 
FZ1-5.6 ohm Fuzohm, a plug-in 
fuse -type resistor. 

They are designed to withstand 
repeatedly high surge currents 
without damage, but will fuse when 
this surge becomes dangerous to 
expensive components. 

DISK CATHODE 
for narrower glass necks 

SUPERIOR TUBE CO., 1523 German- 
town Ave., Norristown, Pa., has 
produced a disk cathode which per- 
mits manufacturers to use a nar- 
rower glass neck in tv tubes, reduc- 
ing the deflection yoke to ultimately 
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If it's worth 
engineers' 

time... 

belden 
E`ECIRON1C 

WIRE 
tete packaged 

line 

The se. Be sure of 

_eassyy to u 

the right wire engineered 

for the lob' 1001 Belden 
there are and 

wires for every 

Electronic 
requirement. 

R..< . 
Mil. Spec. 

Mil. Spec. 

...It's worth 
engineered 

electronic wire 

(WIREMAKER FOR INDUSTRY 
SINCE 1902 

CHICAGO 

Belden 
Magnet Wire Lead and Fixture Wire Power Supply Cords, Cord Sets and Portable Cord Aircraft Wires Welding Cable 

Electrical Household Replacement Cords Electronic Wires Automotive Replacement Wire and Cable 

6-8 
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SPECIFY SUPERIOR 
BALL -BEARING 
POTENTIOMETERS 
BY 

MANUFACTURER OF 
THE WORLD'S FINEST 

POTENTIOMETERS 

PIONEER OF 
PRECISION WIRE -WOUND` 

POTENTIOMETERS 

j FOREMOST IN THE 
` DEVELOPMENT OF 

NEW DESIGNS 

* 
UNEQUALLED FOR PROMPT 

DELIVERY -PRODUCTION, 
PROTOTYPE 

Full 
TIC 

Designed for those applications 
where less than the best means 

failure ... by the world's first and lead- 
ing manufacturer of precision single - 
turn wire -wound potentiometers. Ad- 
vanced production and quality -control 
techniques by the pioneer in mass pro- 
duction of precision potentiometers 
offer unequalled delivery ... of proto- 
type and production quantities. 

All models of the TIC Ball -Bearing Series 
are designed to the latest industrial dimensions. 
Servo mounting is AIA standard. Stainless -steel 
ball -bearing construction is used for low -friction ... low -torque operation. Other precision me- 
chanical features include precious -metal slider 
contacts . centerless-ground stainless -steel 
shaft ... and one-piece stainless -steel clamp ring 
developed by TIC for simple, precise phasing of 
individual units of ganged assemblies. 

Designed for precision applications in auto- 
matic control systems, the subminiature ST09, 
for example, features standard independent line- 
arity of ±1% (0.3%, special) of the total 
resistance, and ±5% standard total resistance 
accuracy. High resolution ... equivalent noise 
resistance less than 140 ohms ... wide standard 
temperature range (-55°C to 80°C) increases 
application versatility. STO9 is available in stand- 
ard resistances of 100, 200, 500, 1K, 2K, 5K, 
10K, and 20K. 

specification on the STO9 and other units of the 
precision ball -bearing series available upon request. 

TECHNOLOGY INSTRUMENT CORP. 
535 Main Street. Acton. Mass., COlonial 3-7711 

West Coast Mail Address, Box 3941, No. Hollywood, Calif., POplar 5.8620 

NEW PRODUCTS (continued) 

save in production costs of the tv 
sets. The diameter of the ceramic 
disk in the new unit (illustrated 
in the center) is 0.365 -in., ±0.005 - 
in. in contrast to the standard 
0.490, with the same tolerance. The 
outer diameter of the tube attached 
to the disk is 0.121 -in., ±0.001 -in., 
in the new unit and in the standard. 
Complete information is available 
by writing the company. 

CRYSTAL PHOTOCELL 
with improved fabrication 
CLAIREX CORP., 50 W. 26th St., New 
York 10, N. Y. Type CL -2 is a 
cadmium sulphide photoconductive 
cell with superior performance 
characteristics over the CL -1. 

Improved Fabrication Tech- 
niques - Metallic electrodes are 
soldered directly onto the crystal. 
A special ceramic piece having the 
same temperature coefficient of ex- 
pansion as the crystal itself is em- 
ployed as a base for mounting the 
crystal. No plastic is permitted to 
come in contact with the crystal. 

These techniques result in supe- 
rior performance characteristics 
with regard to voltage linearity, 
noise and stability. Characteristics 
and charts are available from the 
company. 

THERMAL RELAY 
handles 30 amperes 

PRECISION MAGNETIC DEVICES, INC., 
P.O. Box 312, Hackettstown, N. J. 
The TR -30 relay is designed for 
heavy duty. Its life is long and 
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putting IDEAS to work-research at IBM 

Merry-go-round: Automatic magnetic torque balance, accurate to 
0.0006 inch -ounce, used to measure magnetic anisotropy of memory 
core materials. IBM Bulletin No. 100. 
Trigger Happy Transistor: Used in place of a thyratron, new tran- 
sistor permits high-speed switching of large currents by a low -power 
electrical pulse. IBM Bulletin No. 101. 
Incubator Hatched: Tube elements spaced 1/5000 of an inch apart; 
assembled in the Very Clean Room. 
For bulletins, write to Dept. SA6, IBM, 590 Madison Ave., N.Y. 22, N.Y. 

Merry-go-round 

Adding "memory" to machines is no 
longer a scientist's fancy. It is a fact. Ac- 
tually, this ability to "remember" is the 
ability to "recall" information previously 
entered into the machine. One of the 
latest and best ways of storing informa- 
tion utilizes the now familiar small, 
rugged, reliable magnetic cores. Each 
letter or numeral is stored in a kind of a 
"Morse code," where a dash is repre- 
sented by one direction of magnetization 
and a dot by the other. But, to employ 
cores more effectively, the IBM Research 
people are studying a number of very 
basic things having to do with ferrites. 
One of these is magnetic anisotropy- 
which involves the continual measure- 
ment of the minute torque exerted in a 
magnetic crystal by a rotating external 
magnetic field. 
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To increase the speed and accuracy of 
measurement of this property, Ralph 
Penoyer, of our Ferrite Materials Re- 
search Group, has developed an auto- 
matic magnetic torque balance that is 
accurate to 0.0006 inch -ounce, and al- 
lows the direction of the magnetic field 
to change through a 360° arc in one min- 
ute. Obtaining and plotting such data 
was, by standard methods, a laborious, 
time-consuming process. 

Full details describing the device, cir- 
cuit diagrams, method of operation, 
calibration and accuracy are available 
in IBM Bulletin No. 100. Write for 
your copy. 

Trigger Happy Transistor 
Everybody is talking about transistors. 
But, certain problems are not readily 
solvable by the use of conventional tran- 
sistors. A typical problem is that of pick- 
ing up a relay with a transistor controlled 
by microsecond pulses. So Richard Rutz, 
of our Semi -Conductor Devices Research 
Group, took a long look at transistor 
possibilities in this case. The result: The 
IBM X-4 Transistor. This new type per- 
mits high-speed switching of large cur- 
rents by low -power electrical pulses. It 
operates with a turn -on time of two ten - 
millionths of a second and a turn-off time 
of one -millionth of a second; experi- 
mental models have been made to switch 
currents as high as 15 amperes. 

You can find full scientific data on the 
X-4, its construction, electrical charac- 
teristics, and circuit applications in IBM 
Bulletin No. 101. 

POINT CONTACT COLLECTOR 

BM X-4 THYRATRON TRANSISTOR 

Laboratories at Endicott, Poughkeepsie and Kingston, N.Y., and San Jose, Calif. 

DATA PROCESSING ELECTRIC TYPEWRITERS TIME EQUIPMENT MILITARY PRODUCTS 

Incubator Hatched 
Dirt, dust and moisture are death to deli- 
cate electrical devices. In our experi- 
mental component assembly room- 
which we call the Very Clean Room- 
at our Poughkeepsie Research Labora- 
tory, we've eliminated the scourges. How 
do we keep the Very Clean Room clean? 

Clean, temperature- and humidity -con- 
trolled air is blown into the room, keeping 
the pressure inside greater than outside. 
Therefore, when one enters from the out- 
side no dirt enters with him. As a further 
precaution, he must wear a lintless nylon 
lab coat over his clothing. Dry, clean, 
compressed nitrogen replaces compressed 
air to blow off particles of dirt that may 
accumulate on an assembly. Since a great 
deal of work in this room is done under 
microscopes, with wire as small as one - 
sixth the diameter of the average human 
hair, controlled atmospheric conditions 
are vital. 

To learn more about career opportuni- 
ties available at IBM, write, describing 
your background, to: W. M. Hoyt, IBM, 
Room 06, 590 Madison Avenue, New 
York 12, N. Y. 

IBM 
INTERNATIONAL 
BUSINESS MACHINES 
CORPORATION 

ELECTRONICS -June, 1956 
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W--.,:-ete: r---- 

for FM Reception by 

CRYSTAL FILiNI 
Crystal Filter 

Type 44F Crystal Discriminator 
Type WB 

R 

Through the use of Piezoelectric resonators, filters are 
now available with extremely high selectivity at frequencies 
which eliminate the need for multiple conversions in VHF 
and UHF f -m receivers. The low insertion loss, linear trans- 
fer characteristic and non-microphonic quality of these 
filters permit their location at any point of low signal level 
such as between the mixer and the i- amplifier. Using the 
Hycon Eastern Crystal Discriminat r, Type WB, in com- 
bination with Crystal Filter Type 44 completely eliminates 
the need for any lower intermediate requency. These filters 
can be produced on short notice i large or small quantities 
to meet exact performance requ ments. 

Write for Crystal lter Bulletin 

SMALL SIZE 

HIGH SELECTIVITY 

LOW INSERTION LOS 

OPERATING TEMPERA RE: -55°C. TO +85°C. 
EXTREME STABILITY ITH VARIATIONS IN TEMPERATURE. 

FREQUENCY SHIFT LES THAN ±.005Çí TOTAL FROM 

-55°C. TO +85°C. 
NON-MICROPHONIC 

UNAFFECTED BY IMPE ' NCE VARIATIONS COMMONLY 

ENCOUNTERED IN TRA SISTOR CIRCUITS 

WORKS DIRECTLY TUB -TO-TUBE OR TRANSISTOR -TO- 

TRANSISTOR WITH NO PADDING 

HERMETICALLY SEALED, NO ALIGNMENT OR 

READJUSTMENT NECES RY 

VIBRATION AND SHOC PER MIL -E-5422 

ELECTRICAL Sr CIFICATIONS 

Center Frequency 13 Mc vaílable 10-20 Mc) 

Bandwidth at 6 db Atten ation: 30 Kc (Available with 
20-50 Kc Bandwidth) 

60 db : ndwidth 1.7 
Shape Factor: Maximum 

6 db : ndwidth 
- 

1 

Power Insertion Loss: ódb Maximum 
Passband Response -lotion: -±- 1 db Maximum 

Ultimate Attenuatio 80 db Minimum 
Frequency S lftc -±- 1 Kc 
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r, +1 

ó 
> 

o 

d 

o f 
BO 

60 

40 

`< 
20 

-40 0 +40 
KC Born 13 MC 

We invite your inquiry for any Crystal Filter 
application in the 10 KC to 20 MC Range 

HYCON EASTERN INC. 
COMMUNICATION FILTER DIVISION 

1360 Soldiers Field Road Dept. A-6, Boston 35, Massachusetts 

Affiliated with HYCON MFG. COMPANY, Pasadena, California 

NEW PRODUCTS (continued) 

power applications such as the out- 
put stage of a portable radio re- 
ceiver. 

Uses-Typical applications are 
class A amplifiers, driver for PP 
class B stage, microphone or phono 
preamplifier, and 1-f flip-flop cir- 
cuit. 

Additional data may be obtained 
by requesting engineering data 
sheet E-264. 

Literature 
Power Rectifiers. McColpin-Chris- 
tie Corp., 3410 W. 67th St., Los 
Angeles 43, Calif. Bulletin AC -56-A 
is an 8 -page folder illustrating and 
describing a line of Stavolt auto- 
matically regulated power rectifiers. 
Applications, performance curves 
and specifications are included. 

TWT Amplifiers. Hewlett-Packard 
Co., 3576A Page Mill Road, Palo 
Alto, Calif. A 4 -page folder illus- 
trates and describes 4 traveling - 
wave -tube amplifiers operating from 
2 kmc to 12.4 kmc. Complete specifi- 
cations on types 490B, 491A, 492A, 
and 494A are included.. 

Induction Heaters. General Elec- 
tric Co., Schenectady 5, N. Y. GEA - 
6388 is an 8 -page folder giving 
specifications, dimensions, operat- 
ing information, design features 
and ratings of the company's new 
line of electronic induction heaters. 

Transistorized Supplies. Elec- 
tronic Research Associates, Inc., 
67 E. Centre St., Nutley 10, N. J., 
announces two separate two-color 
catalogs covering their new line of 
transistorized regulated d -c power 
supplies. The bulletins describe new 
all -transistor designs which feature 
small size, light weight, high con- 
version efficiency, low heat dissipa- 
tion, instant warmup time, 
continuously variable zero to maxi- 
mum, nonmicrophonics, and are in- 
tended to replace vacuum -tube 
equivalents wherever used. 

The catalog sheets cover indus- 
trial and laboratory types provid- 
ing regulated voltage output 0 to 50, 
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The right people 
with the right facilities 

produce the right solutions 

New Sylvania Waltham Laboratories, devoted to 
advanced projects related to guided missiles and 
aviation electronics. The air-conditioned building 
has 120,000 square feet of floor space. 

Environmental testing of unique equipment-a 
radome designed as an integral part of a high-per- 
formance airplane wing. Left to right: Dr. Frank 
Rosato, Frank Lambert, John Ricketts and Joseph 
Shagoury of the Waltham Laboratories. 

Sylvania Avionics Laboratory Manager and Department Man- 
agers discuss a problem in delay circuiting employing coiled 
wave guide. Left to right: John Jewett, Laboratory Manager 
Richard Osgood, Dr. Carl Faflick, and Fred Anderson. 

Radome 
for airplane wing edge 
... a challenging problem in Avionics 

ENGINEERING a radome for the edge of 
an airplane's wing demands skill and 
experience in both aerodynamics and 
electronics. Sylvania's Avionics Labora- 
tory provided these qualities to meet this 
unique problem in developing an ad- 
vanced electronic system for a high- 
performance military aircraft. 

Highly advanced electronics projects 
of many kinds for many environments 
... land and sea, as well as air ... are 
constantly being carried out by engineers 
of the Avionics Laboratory. They have 
made notable achievements in computers, 
radar, warning devices, detection de- 

vices, jamming equipment, countermeas- 
ures, and counter -countermeasures. 

In addition to the Avionics Laboratory, 
Sylvania's Waltham, Mass., facilities in- 
clude the Missile Systems Laboratory 
and the Applied Research Laboratory. 
Each of the three is engaged in pushing 
back scientific frontiers in electronics- 
each is a vital part of Sylvania's Elec- 
tronic Systems Division. 

In all of Sylvania's Electronic Systems 
Division installations, the right people 
work with the right facilities, within a 
sound managerial environment. That is 
why they have produced right solutions 

to a variety of problems, and have made 
many important contributions in the 
fields of aviation electronics, guided mis- 
siles, countermeasures, communications, 
radar, computers, and control systems. 
Whether the problem is military or indus- 
trial, Sylvania's business is to come 
up with solutions that are producible. 

The Electronic Systems Division has 
plant and laboratory facilities at Buffalo, 
N. Y., and Mountain View, Calif., in 
addition to its Waltham activities. All are 
staffed with top-ranking scientists and 
engineers, backed with Sylvania's exten- 
sive resources in the electronics field. 

SYLVANIA IS LOOKING FOR ENTERPRISING ENGINEERS 

Sylvania has many opportunities in a wide range of defense projects. If you are not now engaged 
in defense work, you are invited to contact Edward W. Doty, Manager of Personnel, Elec- 
tronic Systems Division, Sylvania Electric Products Inc., 100 First Avenue, Waltham 54, Mass. 

-Yr SI'LUANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 

ELECTRON ICS June, 1956 Wont more information? Use post card on last page. 337 

www.americanradiohistory.com



SURE NOISE AND 

INTENSITY FROM 

l5OjC TO 1000 MC - 
WITH ONE METER! 
QuickI Accurately Reliably 

TA/NF105: 
150 1((70M( 

Noise and Field Intensity Meter 
Model NF -105 
(Commercial Equivalent of AN/URM-71 

Empire Devices Noise and Field Intensity Meter Model 
NF -105 permits measurements of RF interference and 
field intensity over the entire frequency range from 150 
kilocycles to 1000 megacycles. It is merely necessary to 
select one of four individual plug-in tuning units, depend- 
ing on the frequency range desired. Tuning units are 
readily interchangeable ...can be used with all Empire 
Devices Noise and Field Intensity Meters Model NF -105 
now in the field. 

Each of the four separate tuning units employs at least 
one RF amplifier stage with tuned input. Calibration for 
noise measurements is easily accomplished by means of 
the built-in impulse noise calibrator. With this instrument 
costly repetition of components common to all frequency 
ranges is eliminated because only the tuners need be 
changed. The same components... indicating circuits, cali- 
brators, RF attenuators, detectors and audio amplifier, 
and power supplies...are used at all times. 

Noise and Field Intensity Meter Model NF -105 is accu- 
rate and versatile. it may be used for measuring field in- 
tensity, RF interference, or as an ultra -sensitive VTVM. 
A complete line of accessories is available. 

NEW YORK -0106y 9-1240 SYRACUSE-Syracuse 2.6253 PHILA- 
DELPHIA-SHerwood 7.9080 BOSTON-TWInbrook 4-1955 WASH 
INGTON. D. C. - DEeatur 2-8000 ATLANTA - EXchanie 7801 
DETROIT - BRoadway 3-2900 CLEVELAND - EVerpreen 2.4114 
DAYTON-FUlton 8794 CHICAGO-EStebrook 9-2700 DENVER- 
MAIn 3.0343 FORT WORTH-WAlnut 3-8811 ALBUQUERQUE- 
Albuquerque 5-9632 LOS ANGELES-REpubllc 2-8103 PALO 
ALTO-DAvenport 3.4455 EXPORT: NEW YORK-MUrray Hill 2.3780 

EMPIRE DEVICES 
PRODUCTS CORPORATION 

38-15 BELL BOULEVARD BAYSIDE 61 NEW YORK 

manufacturers of 

,IELD INTENSITY METERS DISTORTION ANALYZERS IMPULSE GENERATORS COAXIAL ATTENUATORS CRYSTAL MIXERS 

NEW PRODUCTS (continued) 

0 to 150, 0 to 300 volts at maximum 
currents of 200 ma. Also described 
are miniaturized fixed voltage regu- 
lated types in incremental voltage 
steps from 5 to 300 v with maxi- 
mum current ratings of 200 ma. 

Also available is a 5 -page tech- 
nical bulletin which provides tech- 
nical and operational data on these 
transistorized supplies. 

Broadband D -C Amplifier. Kay 
Lab, 5725 Kearney Villa Road, San 
Diego 12, Calif. A recent catalog 
sheet illustrates and describes 
model 110, a chopper stabilized 
broadband d -c amplifier. Applica- 
tions of the unit discussed include: 
strain gage amplifier, transducer 
amplifier, scope preamplifier, re- 
corder driver amplifier, and general 
purpose laboratory amplifier. Spe- 
cifications are included. 

Price of the unit described is 
$550. 

Klystron. Varian Associates, Palo 
Alto, Calif., has issued a flyer on 
the VA -97 klystron, a tough, re- 
liable local oscillator tube with per- 
formance and design features well 
fitted for the frequency range of 
34 to 35.6 kme, ideal as the micro- 
wave power source for airborne 
radar and similar applications. Spe- 
cifications are included. 

Facilities Brochure. The Reflec- 
tone Corp., Myano Lane, Stamford, 
Conn., has released a new illus- 
trated facilities brochure describ- 
ing the scope of its operations. It 
shows a cross section of the com- 
pany's products ranging from pro- 
cedure trainers and simulators to 
precision integrators for use in 
computers and other data process- 
ing systems. Also included is in- 
formation on the design and fabri- 
cation of analog computing systems, 
ultrasonic diagnosing devices, tele - 
metering systems, x-ray photo- 
graphic apparatus and other similar 
devices. 

Audio Components. Mid -West Coil 
and Transformer Co., 1642 North 
Halsted St., Chicago 14, Ill., has 
published a data sheet giving an 
illustrated description, specifica- 
tions, schematic diagram and char- 
acteristics curves for its minia - 
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build your future with 

NEW ELECTRONIC 
ACHIEVEMENTS 

Here at AUTONETICS nearly 100 advanced electronic 
and electro -mechanical projects are in progress - 
projects whose long-range implications are moving 
forward the frontiers of technical knowledge. 

Most of the work is well in advance of reports in 
technical publications, or even confidential texts.The 
one way to keep abreast of this unique and highly 
rewarding research is to be in it. 

At AUTONETICS you'll work with men of excep- 

tional professional standing in a congenial atmos- 
phere. You'll have access to the very latest digital 
and analog data processing equipment. You'll have 
the opportunity to contribute to the advances in 
electronics and electro -mechanics and at the same 
time further your own career. What's more, you'll 
like living in Southern California. 

Write now for complete information. Your in- 
quiry will be handled promptly and confidentially. 

UNIQUE OPPORTUNITIES FOR: 

Computer Specialists Electro -Mechanical Designers Environmental Test Engineers Electronic Component Evaluators 

Instrumentation Engineers Fire Control Systems Engineers Flight Control Systems Engineers 

Electronics Research Specialists Computer Programmers Computer Application Engineers Automatic Controls Engineers 

Electronic Engineering Writers Inertial Instrument Development Engineers Preliminary Analysis and Design Engineers 

Also Openings for Draftsmen and Technicians 
CONTACT: Mr. R. C. Smith. 

Autonetics, Engineering Personnel Office, Dept. 991-20E, 
12214 Lakewood Blvd., Downey, Calif. 

Autonetics 
A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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NEW PRODUCTS (continued) 

HIGHEST 
INSULATION RESISTANCE 

and 
CAPACITANCE STABILITY 

LOWEST 
POWER FACTOR 

and 

SOAKAGE 

Ici 
POLYSTYRENE and TEFLON 

CAPACITORS 

OPERATING TEMPERATURE 
up to 85°C. for Polystyrene 

up to 200°C. for Teflon 

AVAILABLE IN 
hermetically sealed glass tubes 
with metal end caps 

style CP06 metal shells 
with glass -seal buttons 

bathtub cases with low -loss 
glass terminals 

style CP70 metal cans with 
low -loss glass terminals 

SPECIAL UNITS - INCLUDING MULTI -SECTION BLOCKS - 
AVAILABLE ON SPECIAL ORDER OR MADE TO SPECIFICATIONS 

ELECTRICAL CHARACTERISTICS 
POLYSTYRENE 

Operating Temp. Range -55°C. to -f- 85°C. 
Voltage Range, DC 100 to 30,000 
Capacitance Range .001 to 20 mf 
Power Factor .02% @ 1 kc 
Dielectric Absorption .01% 
Voltage Derating at 85°C 
Voltage Derating at 125°C 
Voltage Derating at 150°C 
Voltage Derating at 200°C 
Temperature Coefficient 
I.R. at Room Temperature 
Capacitance Stability 

none 
not operable 
not operable 
not operable 
-100 ppm/°C. 
10' megohms/mf 
0.1% 

TEFLON 

-55°C. to 200'C. 
100 to 30,000 
.001 to 20 mf 
.02% @ 1 kc 
.01% 
none 
none 
none 
33% 
-50 ppm/°C. 
10' megohms/mf 
0.1% 

film capacitors, INC. 
3400 Park Ave., New York 56, N.Y. Phone CYpress 2-51 80 

turized transistor audio amplifier. 
The reverse side of the sheet covers 
a line of high-fidelity output trans- 
formers. 

Transistorized Mixer - Amplifier. 
Baird Associates, Inc., 33 Univer- 
sity Road, Cambridge 38, Mass. 
Technical bulletin TP101 is a two- 
color data sheet that discusses the 
outstanding features of a truly 
portable mixer -amplifier. The device 
described which has a frequency re- 
sponse within 3 db from 100 to 
10,000 cps, is especially recom- 
mended for such field applications 
as remote -pickup recordings and in- 
terviews as well as in conjunction 
with outside p -a systems. 

The data sheet is well illustrated 
with complete electrical and me- 
chanical specifications given. In- 
formation on other exclusive fea- 
tures is included, as is a frequency 
response curve. 

Unit Instruments. General Radio 
Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass. Form 857-A is a 
new folder illustrating and describ- 
ing a comprehensive set of building 
block basic tools for the electronics 
laboratory. The instruments de- 
scribed provide miniaturized pack- 
aging for maximum convenience 
and minimum use of bench space. 
Among those discussed are unit 
oscillators (20 to 2,000 mc), special 
purpose generators, and unit ampli- 
fiers and detectors. Prices and 
ordering information are included. 

Frequency Meter. Varo Mfg. Co., 
Inc., 2201 Walnut St., Garland, 
Texas. A recent flyer illustrates and 
describes model 6501 precision fre- 
quency meter which features versa- 
tility and accuracy. Chief features 
and specifications are listed. 

Special Purpose Alloy. Driver - 
Harris Co., Harrison, N. J. A re- 
cent pamphlet is devoted to alloy 
No. 531, whose specific resistance 
is 1,000 ohms per cmf, and tempera- 
ture coefficient of resistance is 
±0.00002 ohms per ohm per deg C. 
Included are physical and electrical 
properties, a data table and a resist- 
ance -temperature chart. 

E 1 e c t r o -Optical Instruments. 
Barnes Engineering Co., 30 Com- 
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CHANNELS..... 
-073 

OPERATING CONVENIENCE 
WITH HEILAND SERIES 700 RECORDING OSCILLOGRAPHS 

The new Heiland magnet assembly with its subminiature galva- 
nometers for use with the New Series 700-C Oscillograph gives 

you more channels, broader frequency range, and higher sensitivi- 
ties throughout a wider temperature range for your most complex 
recording requirements. 

The new sub -miniature galvanometers sit side by side in a minimum 
of width, making it possible for the Model 712-C Oscillograph to 

put as many as 60 simultaneous traces on a I2 -inch record. The 
708-C carries up to 36 channels on an 8 inch record. The galvanom- 
eters and damping resistor networks are easily accessible from the 
front of the oscillograph through a hinged cover door. Galvanome- 
ters with a broad range of sensitivities are available in frequencies 
up to 5000 CPS. The lower frequency galvanometers require as little 
as 4 microamperes per inch of deflection. 

Both the 708-C and 712-C Models feature record speeds from 
.03"/sec. through 144"/sec. 

H 
NONEVWELL 

A DIVISION OF MINNEAPOLIS - 

HONEYWELL 
5200 E. Evans, Denver 22, Colo. 

Heiland 700-C Recording Oscillographs 
will expand the scope of your dynamic 
recording. For complete details, write 
for Bulletin No. 700 CK-2. 
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NEW PRODUCTS (continued) 

proved 
performer 

designed and 
perfected by 

PANORAMIC 
...the leader: 

IN PLANTS AND LABORATORIES 

for high-speed, 
accurate analysis 

of sounds, vibrations, 

audio waveforms 
Model LP -1 

showing edge -lit 
reticule and camera mount bezel 

PANORAMIC 
Sonic Analyzer LP -1 

Operates with microphones, vibration 
pickups and other transducers. Presents 
data graphically, permitting rapid, 
direct readings of frequency and voltage. 

Data can be photographed or recorded 
easily. Linear and log voltage calibra- 
tions. Simple operation. 

If you need fast, accurate analysis of sound, 
vibration or audio waveforms, choose the 
instrument that has proved its worth for many 
years, under actual operating conditions ... 
Panoramic Sonic Analyzer LP -1. 

Panoramic's LP -1 automatically visualizes 
frequency and magnitude of waveform components 
between 40 and 20,000 cps. on a cathode ray 
tube ... with complete accuracy and in less time 
than it takes to read this paragraph. Such speed 
and accuracy make the LP -1 an invaluable aid 
in reducing engineering and production costs. 

ao 
PANORAMIC 
RADIO PRODUCTS, INC. 

20 

J` unman nu Itt 
R AMR .1lli/itli a 

UM( MOIL R " I I M MI 4 i , Rik .k 
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Get complete 
details on how 
LP -1 can help you. 
Write today for 
information, prices 
and delivery dates. 

Analysis of 
vibration resonances 

of a small motor. 
Actual analysis 

time - 10 seconds. 

SPECIAL NEED? Pan- 
oramic engineers will 
be glad to discuss de- 
sign of Special Spec- 
trum Analyzers to 
your order. 

10 South Second Ave., Mount Vernon, N. Y. 
Phone: MOunt Vernon 4-3970 
Cables: Panoramic, Mount Vernon, N. Y. State. 

merce Road, Stamford, Conn. A 
new 8 -page catalog covers several 
electro -optical instruments for proc- 
ess control. Described in the cata- 
log are: (1) OptiTherm infrared 
radiometers, instruments used in 
remote temperature measurement, 
particularly in the low-level am- 
bient to 600 C range; (2) Opti - 
Therm infrared detectors, high 
speed thermistor bolometers for de- 
tection of infrared radiation; (3) 
the industrial process refractom- 
eter, for controlling the purity of 
process streams by continuous 
measurement of refractive index; 
(4) infrared sources and detector 
preamplifiers, used as building 
block components in infrared sys- 
tems. 

Audio Oscillators. The Hewlett- 
Packard Co., 275 Page Mill Road, 
Palo Alto, Calif. Volume 7, No. 6 

of the Journal covers three new 
audio oscillators-types 201C, 200J 
and 202C. Included are illustra- 
tions, circuit diagrams, specifica- 
tions and prices. 

Power Supplies. Kepco Labora- 
tories, 131-38 Sanford Ave., Flush- 
ing 55, N. Y., recently published a 
condensed brochure No. B356. It 
contains the condensed specifica- 
tions on all the models in the 
company's standard line of voltage - 
regulated power supplies. It in- 
cludes data on several new units. 

Telemetering Receivers. Nems- 
Clarke, Inc., 919 Jesup -Blair Drive 
Silver Spring, Md. Four types of 
telemetering receivers in the fre- 
quency range of 55 to 260 me are 
described in a bulletin recently made 
available. Information covers elec- 
trical and mechanical specifications, 
as well as uses in the f -m/f -m tele - 
metering system. 

Computing and Simulation Service. 
J. B. Rea Co., Inc., 1723 Clover - 
field Blvd., Santa Monica, Calif. A 
new 7 -page brochure explains the 
complete services offered for 
simulation, computing, data reduc- 
tion and data processing. 

The written explanations are 
further clarified by descriptive dia- 
grams showing the flow of data. 
From the problem analysis and 
preparation service, the data are 
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FREE 
Making possible for you 

the maximum utilization 
of available design theory 

This book will be given to you 
with your first selection and 
charter membership in the McGraw-Hill 
Electronics and Control Engineers' Book Club 

Xl!111h1flty 

Announcing.. . 

a new McGraw-Hill Book Club 

for Electronics and Control Engineers 

The McGraw-Hill Electronics and 
Control Engineers' Book Club is 
being organized to provide you 
with a technical reading program 
that cannot fail to be of value to 
you. It will bring to your atten- 
tion outstanding books in your 
field which, through a variety of 
human reasons, you might other- 
wise miss. 
Stop here for a moment and check 
the ten important books listed in 
the coupon. How many of these 
books do you own? Have you been 
denying yourself the stimulus, the 
positive help that they could give 
you? They are the contributions 
of specialists in almost every 
branch of your field-authorities 
who offer their practical guidance 
for your use at any time. Possibly 
just one idea from one of these 
books could mean more to you in 
actual dollars and cents than many 
times the cost of the book. Add 
any one of them to your personal 
library and you are apt soon to 
number it among the most effective 
working tools in your possession. 
The choice is yours. These ten 
books suggest the quality of the 
volumes which will be made avail- 
able to you as a member of the 
Club. All selections will be chosen 
by the editors of the McGraw-Hill 
Book Company whose thoroughgo- 
ing understanding of the stand- 
ards and values of the literature 
in your field will be your guaran- 
tee of the authoritativeness of the 
selections. 
From this point on, the choice is 
yours. We ask you to agree only 
to the purchase of three books in 
a year. Certainly out of the large 
number of books in your field of- 
fered you in any twelve months 

there will be at least three that 
you would buy in any case. By 
joining the club, you save yourself 
the irritation of shopping and save, 
in cost, about 15 per cent from 
publishers' prices. No comparable 
program could be so convenient or 
so economical. 
How the Club operates. Every 
second month you receive free of 
charge The Electronics and Con- 
trol Engineers' Book Bulletin (is- 
sued six times a year). This gives 
complete advance notice of the 
next main selection, as well as of 
a number of alternate selections. 
If you want the main selection you 
do nothing: the book will be mailed 
to you. If you want instead an 
alternate selection, or if you wish 
no book at all for that two -month 
period you notify the Club simply 
by making use of the form and re- 
turn envelope provided with each 
Bulletin for this purpose. 
You need not accept a book every 
other month. The purchase of as 
few as three volumes in one year 
fulfills all your membership re- 
quirements. And if you choose, 
you may cancel your membership 
anytime after accepting just three 
books. 
Send no money-Just the coupon. 
Why not immediately enjoy the 
stimulus and positive help this new 
program can afford you? By tak- 
ing advantage of this special offer, 
you will receive absolutely free Dr. 
John G. Truxal's Automatic Feed- 
back Control System Synthesis, 
together with your choice of any 
one of the ten books shown above 
as your first selection-at the 
special Club Price. 
So mail the coupon today! 

Publisher's 
Edition, $12.50 

Published 1955 

Automatic Feedback 

Control System Synthesis 

by John G. Truxal 
Associate Professor of Electrical 

Engineering 
Polytechnic Institute of Brooklyn 

A notably complete and current compilation of methods 
useful in the design of feedback systems. This graduate - 
level account of modern feedback theory, with emphasis on 
the synthesis of feedback control systems, includes an 
abundance of worked examples and concise summaries 
which make it invaluable for both advanced students and 
practicing engineers. 
"The book is highly recommended to all engineers." 

-Physics Today, August, 1955 

Mail Entire Coupon to: 
The McGraw-Hill Electronics and Control Engineers' Book Club 
330 West 42nd Street, New York 36, N. Y. 
Please enroll me as a member of the Electronics and 
Control Engineers' Book Club. I wish to take as my 
first selection the book checked below : 

Servomechanism Practice by 
W. H. Ahrendt, President, The 
Ahrendt Instrument Company. 
Publisher's Edition, $7.50. Club 
Price, $6.35. 

Analog Methods In Computa- 
tionand Simulation by W. W. 
Soroka, Professor of Engineering 
Design, University of California. 
Publisher's Edition. $7.50. Club 
Price, $6.45. 
D Servomechanism Analysis by 
G. J. Thaler, Associate Professor 
of Electrical Engineering, U. S. 
Naval Postgraduate School and R. 
G. Brown, Senior Project Engi- 
neer. A. C. Spark Plug Division, 
General Motors Corporation. Pub- 
lisher's Edition, $8.00 Club Price. 
$6.95. 

The Compleat Strategyst by 
J. D. Williams, Mathematics Di- 
vision, The Rand Corporation. 
Publisher's Edition. $4.75. Club 
Price, $4.10. 

Electronics for Communication 
Engineers by John Markus and 
Vin Zeluff, Associate Editors of 
Electronics. Publisher's Edition, 
$10.00. Club Price. $8.50. 

Fundamentals of Electronic 
Motion by W. W. Harman, Asso- 
ciate Professor of Electrical Engi- 
neering, Stanford University. Pub- 
lisher's Edition, $7.00. Club Price, 
$5.95. 

Engineering Electronics by G. 
E. HaDpell and W. M. Heeselberth, 
Associate Professors of Electrical 
Engineering, Purdue University. 
Publisher's Edition. $8.00. Club 
Price, $6.95. 

Industrial Electronic Control, 
2nd Ed., by W. D. Cockrell, In- 
dustrial Engineering Divisions. 
General Electric Company. Pub- 
lisher's Edition, $6.00. Club 
Prise. $5.00. 
p Handbook of Industrial Elec- 
tronic Circuits by John Marku+ 
and Vin Zeluff, Associate Editors 
of älectronies. Publisher', Edition. 
$7.50. Club Price. $6.45. 

Magnetic -amplifier Circuits by 
W. A. Geyser, Magnetics Division, 
U. S. Naval Ordnance Laboratory. 
Publisher's Edition. $6.00. Club 
Price, $5.00. 

I am to receive FREE with the book checked above a gift copy of 
Automatic Feedback Control System Synthetic. You will bill me for my 
lrst selection only at the special club price, plus a few additional ants 
for postage and handling. 
Forthcoming selections will be described to me in advance and I may de- 
cline any book. I need take only 3 selections or alternates in 12 months 
of membership. All further selections I chose will be at the member's 
special price. 
No -risk guarantee. If not completely satisfied. I may return my first 
shipment within 10 days and my membership will be canceled. 

Name (Please Print) 

Address 
City Zone State E -6-5G 
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ij Leta 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 s3E2GSZI1 

Wir2172-17:1 

yaw 
capacitance 

& attenuation 
TYPE NIu Fjet IMPED.n O.D. 
C 1 7.3 150 .36' 
C 11 6.3 173 .36' 
C 2 6.3 171 .44' 
C 22 5.5 184 .44' 
C3 5.4 197 .64' 
C 33 4.8 220 .64' 
C 4 4.6 229 1.03' 
C 44 4.1 252 1.03' 

W `MX and SM' SUBMINIATURE CONNECTORS 

N E Constant 50n -63n -70n impedances 

TRANSRADIO LTD.138A Ci Dmwell Rd. London SW7 ENGLAND CABLES IBA/IMO, LONDON 

O 

Borg 900 Series Micropots 
offer everything you want 

in a potentiometer 

Versatility - 1 to 5 gang models, 
single or double shaft, servo or 
bushing mount. 

Permanent Accuracy - Resistance 
element integrally molded within 
housing. Leads, taps and terminals 
firmly encapsulated. 

Long Life - Scanning action dis- 
tributes wear across face of bar 
contact. Rigid, fixed lead screw. 

Dependability - Mechanically and 
electrically stable. Effectively 
sealed against dust and moisture. 

Absolute Linearity - Uniform re- 
sistance distribution. No external 
trimming required. 

Specifications - Meets extreme 
commercial and military require- 
ments for all applications. 

Availability - Quick deliveries on 
production quantities. 

Borg 1100 Series Micropots 
Accurate, dependable, long-lived. Has 9 inch 
coded leads for easy installation. Offers your 
products a competitive price advantage. 

WRITE FOR CATALOG RED -A1515 

BORG EQUIPMENT DIVISION. 
GEORGE W. BORG CORPORATION 

JANESVILLE, WISCONSIN 

NEW PRODUCTS (continued) 

routed to the desired facility: ana- 
log simulation, digital computing 
and record reading, analog -to- 
digital conversion, and digital -to - 
analog conversion. 

Electronic Panel Meters. Trio Lab- 
oratories, Inc., 4025 Merrick Road, 
Seaford, L. I., N. Y. Catalog VM - 
106 describes the company's line of 
miniature, panel -mounting vtvm's 
that are small enough to be built 
into operating or test equipment. 

Both a -c and d -c models are de- 
scribed for commercial or military 
applications as is a new, low-level 
d -c vtvm designed to meet military 
specifications. 

Magnetic Core Memory System. 
Daystrom Instrument, Archbald, 
Pa. A single -page bulletin illus- 
trates and describes the company's 
instrument core storage system, a 
magnetic core memory system that 
is simply expandable in word capac- 
ity and word length. Dimensions of 
the system discussed are 4 in. by 
4 E in. by 13 in. Applications and 
specifications are given. 

Vacuum Components. Jennings 
Radio Mfg. Corp., 970 McLaughlin 
Ave., P. 0. Box 1278, San Jose 8, 
Calif. An 8 -page, loose-leaf per- 
forated folder contains illustrations, 
specifications and applications of 
the company's line of variable 
capacitors, fixed capacitors, relays 
and switches. 

I -F Amplifiers. LEL Inc., 380 Oak 
St., Copiague, L. I., N. Y. A 4 -page 
folder deals with a line of i -f ampli- 
fiers for radar and guided missiles. 
Description, illustrations and speci- 
fications for seven models are in - 
included. 

Capacitance Bridge. Boonton Elec- 
tronics Corp., 738 Speedwell Ave., 
Morris Plains, N. J. Model 74C, a 
3 -terminal capacitance bridge that 
measures direct or grounded capaci- 
tance from 0.001 µµf to 11,000 µµf, 
is covered in a single -page bulletin. 
Applications and specifications are 
listed. Price of the unit described 
is $850. 

X -Band Mixer Diode. Philco Corp., 
4700 Wissahickon Ave., Philadel- 
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NEW PLUG-IN UNIT 
For Wide -Band Dual -Trace Applications 

...with Tektronix Type 541 and Type 545 Oscilloscopes 

Response of both channels to the same signal. 
A 0.6 -µsec pulse is displayed on alternate 
0.l-µsec/cm sweeps of the Type 545 Oscillo- 
scope with the Type 53/54C Plug -In Unit. 

Type 53/54C Plug -In Unit 
Characteristics 
VERTICAL RESPONSE 

With Type 541 and Type 545 Oscilloscopes 
Passband-dc to 24 mc 

(3 db -±1/2 db down at 24 mc) 

Risetime-0.015 µsec 

With Type 531 and Type 535 Oscilloscopes 
Passband-dc to 10 mc 

Risetime-0.035 µsec 

CALIBRATED SENSITIVITY 
Nine steps from 0.05 v/cm to 20 v/cm, 
accurate within 3% of the panel reading. 

INPUT CAPACITANCE 
20 µµf direct, Bµµf with 10x probe (P410)- 
as little as 2.5 µµf with 50x accessory probe. 

ELECTRONIC SWITCHING 
Triggered-for alternate sweep presentations. 
Free -running at about 100 kc-for single -shot 

presentations of two simultaneous transients. 

Price-$275 
f.o.b. Portland (Beaverton) Oregon 

The Type 53/54C Plug -In Unit, with the Type 541 or Type 545 

Oscilloscope, handles dual -trace applications over a wide frequency 

range. Either combination provides two identical amplifier channels 
with a dc -to -24 mc frequency response, 15-millimicrosecond risetime. 

Electronic switching can be triggered, displaying two signals on alter- 

nate sweeps... or free -running, switching at a rate of about 100 kc. 

Separate controls for each channel provide for vertical posikioning, 

polarity inversion, sensitivity selection, and selection of ac or dc -coup- 

ling. Either channel can be used separately for single -trace applications. 
The Type 53/54C is completely interchangeable among Tektronix 

Type 540 -Series and Type 530 -Series Oscilloscopes. When used with 

the Type 531 or Type 535 Oscilloscope it provides better overall pass - 

band and risetime characteristics (dc to 10 mc, 0.035 µsec) than its 

predecessor, the Type 53C. 

For more information on 
Tektronix Oscilloscopes 
with plug-in preamplifiers, 
please call your Tektronix 
Field Engineer or Repre- 
sentative, or write to: 

ENGINEERS - interested in furthering the 
advancement of the oscilloscope? We have 
openings for men with creative design abil- 
ity. Please write to Richard Ropiequet, 
Vice President, Engineering. 

Tektronix, Inc. 
P. 0. Box 831, Portland 7, Oregon 

Phone CYpress 2-2611 TWX-PD 265 Cable: TEKTRONIX 
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5eecth0 - Pueae ftetedeeted 
a NEW SERIES of ELECTRONIC 

COUNTING EQUIPMENT 
featuring ECONOMY, RELIABILITY, COMPACTNESS 

Using cold cathode glow transfer tubes for counting and 
indication, Electro -Pulse counting and measuring equipment 

features the reliability inherent in simplified circuiitry and 
virtual elimination of counting circuit malfunctions due to 
component ageing. Low power drain, long life, compactness, 

a,, and economy are additional advantages resulting from the / use of these recently developed techniques. 
s // Inputs are of sufficient sensitivity for direct operation from 

common transducers, are DC coupled and incorporate a trigger 
circuit for operation from slowly changing waveforms and provide 

stable threshold controls for discrimination against unwanted signals. 

MODEL 7240A PRESET COUNTER 
For Time Interval Generation 
For Control of: Sorting Equipment 

Counting and Packaging Automatic Feeds 
Model 7240A counts and indicates the number 
of input events up to a number (1 to 9,999) pre- 
set by four decade switches, at which time a relay 
operates and the count is held. Automatic recycl- 
ing or manual reset to repeat the counting opera- 
tion is provided. Provision is made for use of the 
equipment as a time interval generator by pre- 
set counting of the line voltage frequency. 

Capacity: 1 to 9,999 events. 

MODEL 7340A FREQUENCY INDICATOR AND COUNTER 
Measures Frequency 
Measures Speed or Repetition Rate 
Counts Events Per Unit Time 
Available with Print-out 

Model 7340A counts the number of input 
events during the duration of a 1 or 10 second 
gate established by a precision synchronous 
motor. Indication is directly in events per 
second, with automatic decimal point location. 
Automatic recycling is provided, or the 
measurement may be held and indicated until 
a manual reset is operated. 

Indication: .1 to 9,999 events per second. 
Gate Times: 1 sec., 10 sec. or manual. 

Accuracy: 0.1% ± 
1 count, based on line frequency. 

MODEL 7440A TIME INTERVAL METER 
Measurement of: 

Time Intervals Periods Velocity 
Available with Print-out 

Model 7440A utilizes electrical impulses defining , 

the interval to be measured to start and stop a 
gate, then counts the number of cycles of an 
internally generated crystal controlled frequency 
occurring during this gate. Indication is directly 
in milliseconds, with automatic decimal point 
location. Automatic recycling is provided, or the 
measurement may be held and indicated until a 
manual reset is operated. 

Indication: .1 to 9,999 milliseconds. 
Time Bases: 1 KC, 10 KC, or external. 
Accuracy: crystal stability ± 1 count. 

Representatives in Major Cities 

Write for Complete Data: 1 

7340A/ E 

40A/ E Our Bulletins 
74 
7440A/ E 

5Qectna-puede, Tere, 
11861 TEALE STREET, CULVER CITY, CALIFORNIA 
Telephones: EXmont 8-6764 and TExas 0-8006 

NEW PRODUCTS (continued) 

phia 44, Pa. Form PC6361-A dis- 
cusses the 1N263 hermetically 
sealed point contact X -band mixer 
germanium diode. Features, appli- 
cations, specifications and a dimen- 
sional drawing are included. 

Digital Delay Generator. Kaiser 
Metal Products, Inc., Bristol, Pa. 
Form 1154 is a single -sheet 2 -color 
bulletin announcing the model 743 
precision digital delay generator. 
The instrument described was de- 
veloped for accurately generating 
and measuring time intervals; for 
use as a radar simulator; a second- 
ary frequency standard (covering 
20 cps to 1 mc in 3,000 discrete 
steps) ; an elapsed time indicator; 
and in many other similar func- 
tions. The bulletin lists the price 
as $2,500. 

H -V 1)-C Power Supplies. Beta 
Electric Corp., 333 E. 103rd St., 
New York 29, N. Y. Catalog No. 10a 
deals with the series 1000 rack - 
mounted h -v d -c power supplies. 
General description, standard and 
special features, major specifica- 
tions and ordering information are 
included. 

Microwave Receiver. Polarad Elec- 
tronics Corp., 43-20 34th St., Long 
Island City 1, N. Y. Model R re- 
ceiver, described in a recent 4 -page 
catalog folder, is a portable self- 
contained and fully integrated unit 
for the detection and quantitative 
measurement of microwave signals 
in the frequency range of 950 to 
11,260 mc. Features, description, 
applications and specifications are 
given. 

Connectors. Winchester Electron- 
ics Inc., Norwalk, Conn. Illustra- 
tions and specifications of a 
comprehensive line of precision elec- 
trical connectors, terminals and 
accessory parts are shown in a 
recent 6 page folder. 

Resistors. True -Ohm Products, di- 
vision of Model Engineering and 
Mfg. Inc., Huntington, Ind. A re- 
cent bulletin announces the Blue X- 
60 series resistors which are wound 
on a fibre glass core made to rigid 
specifications to insure a uniform 
winding. The ceramic case of the 
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Photos of ports using glass -sealing alloys, courtesy Electrical Industries, Newark, N.J. 

Superior Tube offers widest selection 

EASY -TO -USE SELECTION CHART FOR GLASS -SEALING ALLOYS 

Kind of glass used 
Superior Tube 
alloys to be 

specified 

Condensed Physical Properties 

Thermal 
Exp. Coeff. Density Temper 

o 
: 
a a 
ON 

r. 
á r. 

a. 

° 
á 

Corning Glass Nos. 704, 
706, 708, 708AJ 

#42 5.3 0.29 

Corning Glass Nos. 001, 
012, G12 #52 9.5 0.298 

Corning Glass Nos. 001, 
012, 8160 #4 (Sylvania) 8.5 0.292 

Corning Glass Nos., 
External 008, 001, 012, 
024, 8160 

446 10.5 0.273 

Theoretically any glass. 
Use with feathered 
edge seal. 

OFHC Copper 16.5 0.323 

Corning Glass Nos., 
Internal 1990, 1991; 
External, any soft glass 

MT -1010 12.5 0.283 

egeperiórT,óe 
The big name in small tubing 

NORRISTOWN, PA. 
Johnson & Hoffman Mfg. Corp., Mineola, N.Y.- 

an affiliated company making precision metal stampings and deep -drawn parts 

Best place to look first for the glass sealing alloys you 
need is Superior Tube Company. Wide selection avail- 
able for virtually all application requirements. Quanti- 
ties as small as 50 ft. in any size and analysis. Superior 
Tube Glass Sealing alloys are cold drawn to close toler- 
ances in Seamless or Weldrawn* fdrm. Sizes from .012 
in. to % in. OD, with walls ranging from .0015 in. 
to .083 in. maximum. Supplied in random and coiled 
lengths -8 in. diameter coils up to .075 in. OD, 18 in. 
diameter coils for larger sizes. 90% of coils are 30 ft. 
minimum, 10% are 10 ft. minimum. In addition to the 
standard alloys listed in table, many special alloys are 
available on special order. 

T. M. Reg. U.S. Pat. Off., Superior Tube Co. 

SUPERIOR TUBE CO. 
2500 GERMANTOWN AVE., NORRISTOWN, PA. 

Please send detailed information on Glass Sealing Alloys. 

Name 

Company 

Street 

City Zone.. State 

L 
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Instead of 

10 Components... 

10 INSERTIONS 

SIMPLIFIED AUTOMATION 

ERIE 

There are still 

10 Components 

BUT... 

ONLY 1 INSERTION 

Result: Reduced Costs 

"'PAC" modules can contain up 
to 90 Resistor and Capacitor 
elements per unit. 

WRITE FOR ENGINEERING BULLETIN 450-1 and 
INFORMATION ON OUR "PAC" EXPERIMENTAL DESIGN KITS 

j ERIE ELECTRONICS DIVISION 
R let 1 

ERIE RESISTOR CORPORATION 
Main Offices and Factories: ERIE, PA. 

440,, Manufacturing Subsidiaries 
HOLLY SPRINGS, MISSISSIPPI LONDON, ENGLAND TRENTON, ONTARIO 

NEW PRODUCTS (continued) 

resistor described provides excellent 
insulation qualities and will with- 
stand readily at 1,250 v breakdown 
test even after being exposed to 
high humidity conditions for pro- 
longed periods of time. 

Oscillators. Hewlett-Packard Co., 
3552A Page Mill Road, Palo Alto, 
Calif. Three new oscillators are 
illustrated and described in a re- 
cent 4 -page folder. Primary uses, 
frequency ranges, outputs and 
prices are listed. 

Wire -Wound Resistors. Hycor Div. 
of International Resistance Co., 
12970 Bradley Ave., Sylmar, Calif., 
has available a 4 -page bulletin de- 
scribing the series PH encapsulated 
precision wire -wound resistors. 
Complete specifications and descrip- 
tions are given for more than 50 
types of resistors, ranging from the 
0.1-w subminiature with a maxi- 
mum resistance of 50 K ohms to the 
4-w units having 20 megohms re- 
sistance. 

Resistors described are all capa- 
ble of accurate performance in en- 
vironments of high humidity, wide 
temperature ranges and mechanical 
shock. Bulletin PH provides full 
information on units with axial and 
radial leads, lug types and units de- 
signed for use in printed wiring 
assemblies. 

Precision Bearings. Industrial 
Tectonics, Inc., 3684 Jackson Road, 
Ann Arbor, Mich. Information on 
antifriction bearings for special ap- 
plications is now available in cata- 
log AFB -1. Dimensions and load 
ratings are given for single -row, 
double -row, deep groove radial, and 
angular contact bearings. 

In addition, general bearing re- 
quirements for special designs, high 
and low temperatures, corrosion re- 
sistant and nonmagnetic properties, 
and electrical conductivity and in- 
sulating features are discussed in 
this 32 -page illustrated catalog. 

Alumina Ceramics. American Lava 
Corp., Cherokee Blvd. & Mfgrs. 
Road, Chattanooga 5, Tenn. Bulle- 
tin No. 562 lists properties of some 
of the more frequently used 
AlSiMag alumina ceramics. The 
ceramics described are designed for 
performance at high temperatures 
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NEW PRODUCTS (continued) 

and frequencies, and are noted for 
their great strength and hardness. 
Electron tube applications are in- 
cluded. 

Electrographic Printing. Bur- 
roughs Corp., Detroit 32, Michigan. 
Form DCS-2 is a reprint of an 
article dealing with the electro - 
graphic printing technique. In the 
booklet, a set of criteria for evaluat- 
ing recording techniques is re- 
viewed. Features, applications and 
the basic technique of electro - 
graphic recording are discussed. 

Electronic Tubes. Chatham Elec- 
tronics, Division of Gera Corp., 
Livingston, N. J. A 4 page folder 
illustrates and describes a line of 
electronic tubes for commercial, in- 
dustrial and military applications. 
Included are rectifiers, twin power 
triodes, voltage regulators and ref- 
erence tubes, thyratrons, hydrogen 
thyratrons, clipper diodes and spe- 
cial purpose tubes. 

Amplitude Modulator. Measure- 
ments Corp., Boonton, N. J. A 4 - 
page folder deals with the model 
115 amplitude modulator, an instru- 
ment designed for making measure- 
ments on systems requiring up to 
100 -percent modulation, and on nar- 
row -band receivers where incidental 
f -m cannot be tolerated. Features, 
uses and specifications are included. 

Power Supplies. Perkin Engineer- 
ing Corp., 345 Kansas St., El 
Segundo, Calif. Bulletin S56 is a 
4 -page folder illustrating and de- 
scribing the company's tubeless 
magnetic amplifier regulated power 
supplies. Specifications of standard 
models are given. 

Counting Rate Meter. Berkeley Di- 
vision of Beckman Instruments, 
Inc., 2200 Wright Ave., Richmond 3, 
Calif., has available a single -sheet 
bulletin describing the model 2850 
counting rate meter. Complete 
specifications are given. The unit 
described is priced at $540. 

Variable Resistor Reference Chart. 
Stackpole Carbon Co., St. Marys, 
Pa., has prepared a handy new file - 
size chart giving the essential 
electrical and mechanical charac- 

ACCURATE, DEPENDABLE 
TRIMMING 

with 
Temperature Compensation ¡ 

CERAMIC TRIMMERS 
CUSTOM CERAMIC 

TRIMMER ASSEMBLIES u 
ELECTRONIC INSTRUMENTS, TEST EQUIPMENT 

and MILITARY APPLICATIONS 

ERIE Resistor Ceramic Trimmers are all notable for their 
fidelity to specifications, their excellent stability, and their 
straight-line capacity change throughout the total range. 

The Ceramic Base Trimmers feature a unique connect- 
ing strap which eliminates the possibility of intermittent 
contact between the adjusting shaft and the silver pattern. 

ERIE Ceramicon Trimmers and ERIE Custom Cerami - 
con® Trimmer Assemblies are available in a wide variety of 
temperature compensating 
characteristics, and exceed 
the electrical requirements 
for MIL-C81A. 

These ERIE Trimmers are 
widely used in electronic in- 
struments, test equipment, 
and military applications. 

Complete description of all ERIE Standard Trimmers 
is included in. Catalog 314-1 ... Write for it. 

A NEW ERIE TRIMMER 
for Printed Circuit Boards 

STYLE 

3192 

Write for new Engineering Bulletin 
on ERIE Style 3192 Trimmer. 

ERIE ELECTRONICS DIVISION 
ERIE RESISTOR CORPORATION 

Main Offices and Factories ERIE, PA. 
Manufacturing Subsidiaries 

HOLLY SPRINGS, MISSISSIPPI LONDON, ENGLAND TRENTON, ONTARIO 
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Telephone 
Relays 

Midget 
Relays 

Keying 
Relays 

Rotary 
Relays 

Sealed 
Relays 

Sensitive 
Relays 

Latching 
Relays 

Stepping 
Relays 

Delay 
Relays 

Timers 

Contactors 

Motor Starting 
Relays 

Differential 
Relays 

Polarized 
Relays 

Write for 

Cdfdld 
C'7 

RELAYS 
r 

Your immediate needs for one or more 
relays of any kind are shipped from our greatly 
enlarged stock which includes hundreds of types 
in all popular contact arrangements and 
coil ratings. 
Complete stocks of current standard types 
of leading manufacturers are maintained for 
your convenience. 
All relays are new, inspected and 
unconditionally guaranteed to be as represented. 
24 hour delivery is routine. Phone us. 

Distributors 
for 

ADVANCE 

RELAYS 

SCHRACK MOTOR CONTROLLER 

These contactors offer several exclu- 
sive features including phase protec- 
tion, adjustable overload from unity 
to 140% of rating and complete 
ceramic insulation. Sizes 0, 1, 2 and 
3. NEMA enclosures available. 

TELEPHONE TYPE RELAYS 
We can furnish from stock or fabricate practically 
any telephone type relay: C. P. Clare; Automatic 
Electric; Phillips Control; North Electric. 

MORE THAN A MILLION 
DEPENDABLE RELAYS IN STOCK 

Write, wire or phone for immediate quotation. 

Phone: West Chicago 1100 

RELAY SALES, INC. 
P.O. Box 186-A Route 64 at E. J. & E. R. R. 

West Chicago, Illinois 

NEW PRODUCTS (continued) 

teristics of the company's variable 
composition resistors. 

Called "A Quick Guide to Stack - 
pole Variable Resistors," the new 
chart is printed in two colors on 
heavy stock suitable for wall, desk- 
top, or file drawer use. Illustrations 
and specifications for over 18 basic 
single and dual -section controls are 
shown with a tabulation of all pos- 
sible modifications available on 
each control, such as printed wir- 
ing or wire -wrap terminals, tab 
or bracket -mounting devices, line 
switches, phenolic shafts and so 
forth. 

Coaxial Components. Microlab, 71 

Okner Parkway, Livingston, N. J. 
Catalog No. 6 illustrates and de- 
scribes a line of coaxial compo- 
nents. Specifications and applica- 
tions are given for filters, 
terminations, attenuators, crystal 
mounts, tuners, frequency multi- 
pliers, impedance transformers and 
minimum loss pads. A price list is 
included. 

Temperature Test Chamber. Stat- 
ham Development Corp., Los 
Angeles, Calif. A new 6 -page bulle- 
tin on the portable and self-con- 
tained model TC -2A temperature 
test chamber is available. 

This bulletin describes in detail 
the operating principle and pro- 
cedure of the TC -2A temperature 
test chamber. 

The unit discussed is suited to 
production line tests of small prod- 
ucts, such as basic instruments and 
electronic subassemblies. 

Illustrations and diagrams are 
contained in the bulletin. Price of 
the unit described is $550. 

Microwave Components. Micro- 
wave Development Laboratories, 92 
Broad St., Babson Park, Wellesley 
57, Mass. A new 12 -page catalog, 
C-356, covers in detail the complete 
line of E and H plane bends and 
top wall and side wall hybrid junc- 
tions. 

Illustrations and technical data 
are included. 

Phase Comparator. Link Aviation, 
Inc., Binghamton, N. Y. An illus- 
trated 6 -page folder describes the 
model 201 phase comparator. Pub- 
lication LP3525 covers the opera- 
tion and applications of the unit 
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NEW PRODUCtS (continued) 

which has been specially designed 
for computer, control and servo- 
mechanism testing where phase 
relationship must be accurately 
determined. 

Specifications and advantages of 
the equipment are listed in the 
folder. Applications are illustrated. 

C -R Tubes. Allen B. DuMont Lab- 
oratories, Inc., 750 Bloomfield Ave., 
Clifton, N. J., has available a guide 
to electronic equipment designers 
and research workers in the rapid 
selection of special crt's for their 
special requirements. 

The data sheet lists principal 
physical and electrical characteris- 
tics and applications of 74 DuMont 
custom -line crt's. The cathode-ray 
tubes included in the chart lend 
themselves to such applications as 
industrial and government radar, 
oscillographs (from low to uhf as 
well as t -w and multigun types), 
flying spot scanners (for tv repro- 
duction and industrial quality and 
production controls), storage, dis- 
play, and advanced research in 
pulse and microwave techniques. 

Hipot Testers. Peschel Electronics 
Inc., 16 Garden St., New Rochelle, 
N. Y., has available literature de- 
scribing the H series of sensitive 
Hipot testers. 

Hipot testing allows convenient 
and accurate dielectric testing of 
equipment, components and ma- 
terials. With a series H Hipot 
tester, the high sensitivity shows 
up leakage currents in insulation 
which appear to be perfect on less 
sensitive instruments. The elec- 
tronic circuit breaker in the unit 
described deenergizes the h -v at the 
instant that 5µa of leakage current 
occurs in the same under test, and 
prevents destructive arcs. 

The testing discussed can be util- 
ized for production testing by 
either preset pass -reject or explora- 
tory methods; for preventive main- 
tenance on electrical equipment; or 
for overvoltage testing. 

Microwave Absorbers. Emerson & 
Cuming, Inc., 869 Washington St., 
Canton, Mass., has available a new 
brochure entitled "Microwave Ab- 
sorbers." It contains technical in- 
formation and prices of the com- 
pany's complete line of absorbers 
for use in the vhf, uhf and micro - 

Model 1 

Variable Resistors 
they fit the tight spots 

Adopted as standard 
where only the best will 
do, by designers of.. 

Transistor circuits 

Telephone systems 

Hearing aids 

Car radios 

Military electronic devices 

Business machines 

Computers 

Cen 
B-2156 Trademark 

VARIABLE ENGINEERED 
RESISTORS CERAMICS 

Centralab Model 1 Radiohms, with or 
without switches, can solve your variable 
resistor problems where size, ruggedness, 
and high quality are desired. 

Rated at 1/10 watt. Resistance range, 500 
ohms to 10 megohms. Seven standard tapers. 

Enclosed in laminated phenolic dust cover. 
Metal electro -static shield available. 

Knob and slotted -shaft types. 

Not a laboratory curiosity - 6,000,000 
are now in use. 

Technical Bulletin 42-164 gives complete 
engineering data. Write for it. 

A DIVISION OF GLOBE -UNION INC. 
914F East Keefe Avenue Milwaukee 1, Wisconsin 
In Canada: 804 Mt. Pleasant Road, '1oront I, Ontario 

PACKAGED CERAMIC 
ELECTRONIC CIRCUITS CAPACITORS 
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NEW PRODUCTS (continued) 

EIGHTY THOUSAND AMPERE -TURN 

ELECTROMAGNET 

BY.s,,.. 

ler4iie4 

CUSTOM BUILT FOR A MAGNETIC 
MATERIALS LABORATORY 

Materials easily placed in position and removed 

Provides: 

adjustable gap between 5" poles 

good working space 

80,000 ampere -turns intermittent rating 

40,000 ampere -turns continuous rating 

The user's need for a simple means of magnetizing ceramic 

magnetic materials is filled by this 1600 pound electromagnet 

and its 1.4 kilowatt NWL low -ripple, variable -voltage con- 

trolled 3 phase rectifier. 

Established 1920 

WHEN YOU NEED SPECIAL 

ELECTROMAGNETIC E Q U I P - 

MENT CONSULT NOTHELFER 

WINDING LABORATORIES, INC. 

P. 0. Box 455, Dept. 102, Trenton, N. J. 

wave range. Materials for use on 

the walls and floors of free space 
rooms, in antenna housings and in 

waveguides are described. 

Digital Measuring Instruments. 
Non -Linear Systems, Inc., Del Mar 
Airport, Del Mar, Calif. Catalog 
356 is a 28 -page booklet with 
illustrations, charts and character- 
istics of its full line of precise 
automatic digital measuring instru- 
ments. 

The catalog contains information 
on NLS digital voltmeters, digital 
ohmmeters, digital readouts, data 
reduction systems, peak reader sys- 
tems, digital recording systems, 
a -c/d -c converters and binary deci- 
mal converters. It also has a sec- 
tion devoted to principles and ap- 
plications of the digital voltmeter, 
and another describing NLS plant 
facilities. 

Magnetic Head. J. B. Rea Co., Inc.. 
1723 Cloverfield Blvd., Santa 
Monica, Calif., has available litera- 
ture covering a single track read 
and record magnetic head designed 
specifically for digital computers. 
The head described has complete 
flexibility of circuitry-can be 
transistor driven. This literature 
contains physical configuration and 
performance characteristics as well 
as descriptive text. 

Capacitor Specifications. Glenco 
Corp., Metuchen, N. J., has an- 
nounced the printing of new 2 -color 
specification sheets describing 4 

lines of ceramic capacitors pro- 
duced by the patented Thin -Sheet 
process. Applications for the units 
featured include transistorized 
circuitry, frequency control, bypass 
and coupling, feedback networks 
and tuned circuits. 

The bulletins give thorough in- 
formation concerning design fea- 
tures, construction, informative 
temperature characteristic curves, 
easy -to -read specifications and 
specific ordering data. Technical 
information concerning custom -en- 
gineered capacitors in each line is 
included. 

Alloys for Electronics. Penn Pre- 
cision Products, Inc., 501 Crescent 
Ave., Reading, Pa. The new 8 -page, 
bulletin 7 "Pennrold Precision Strip 
for Electronics Applications" pre - 
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NEW PRODUCTS (continued) 

sents case history and availability 
data on thin -gage beryllium copper, 
phosphor bronze, nickel silver, 
chromium copper, stainless 17-7PH, 
invar and magnetic strip down to 
0.0005 in. thick. It includes tables 
on mechanical and physical proper- 
ties as well as tolerances and ap- 
plicable specifications. 

Inductive Pot. Transicoil Corp., 
Worcester, Montgomery County, 
Pa., has released a technical bul- 
letin covering the important physi- 
cal and electrical characteristics of 
a size 11 inductive potentiometer. 
In addition to a general description 
the sheet gives a dimensional draw- 
ing of the potentiometer, a chart of 
electrical characteristics, and a 
typical performance curve. 
The type 11L discussed is a 400 - 

cycle infinite resolution potentiom- 
eter. Linearity of the unit described 
is within 0.25 percent through an 
angular rotation of +85 deg 
through null to -85 deg. It is avail- 
able for continuous rotation with 
slip rings, or with built-in stops to 
restrict rotation to ±85 deg from 
null. 

Dag Dispersions for Industry. 
Acheson Colloids Co., Division of 
Acheson Industries, Inc., Port 
Huron, Mich. A fifth revision of the 
4 -page booklet on dag dispersions 
for industry lists 41 colloidal and 
semicolloidal dispersions for elec- 
tronics and related industries. The 
products discussed include disper- 
sions of graphite, molybdenum di- 
sulfide, mica, vermiculite, zinc oxide 
and acetylene black. Carriers and 
diluents are given for each product, 
along with typical applications and 
important physical data. 

Now on the list is an improved 
dag dispersion No. 213, an alkyd - 
resin product containing semi - 
colloidal graphite which forms a 
durable corrosion -resistant dry 
lubricating film. 

Microwave Tubes and Components. 
Bomac Laboratories, Inc., Beverly, 
Mass., has released a 6 -page folder 
which gives a partial listing of 
their tubes and components. In- 
cluded are specifications for TR, 
ATR, Pre -TR and attenuator tubes, 
special shorted TR and ATR tubes, 
dual and triple TR and ATR tubes, 

Small Size... 
Big Wattage... 

Ultra Quality 
. at high temperatures 

Typical 
watt-h.ur rating 
Only 10% maximum 
when used at... 

...1 watt for 1? hours 

... ji watt for 35 hourd 

...A watt for 8tt hours 

watt for 300 !murs 

... l watt. continstous 
ratting 

VARIASL_ ENGINEEUD 
RCSIBTORS CERAMICS 

Centralab Model 3 Radiohrrie 
An ultra -quality variable resistor - 
less than 11/16° in diameter-in a 
complete selection of values for all 
miniature applications, guided missiles, 
geophysical, telemetering, etc. 

Designed for high operating 
temperatures (125° C.) . 

Closed -rase construction permits 
sealing and potting. 

Also available with sealled, locking 
bushing. 

Technical Bulletin EP -03 gives complete 
engineering data. Write lot it. 

A DIVISION OF GLOBE -UNION INC. 
9-14P East Keefe Avenue Mi w3uGcee 1, Wisconsin 

In Canada: 804 Mt. Pleasant Road, Toronto. t3n?ar.o 

SWITCHES 
PACKAGED CERAMIí 

ELECTRONIC CIRCU:'TS - CAPA tTO%s 
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WIDE -BAND POWER OSCILLATOR 

200 to 2500 
mc/sec 

40 watts at 200-400 mc 

25 watts at 400-1000 mc 

10 watts at 1000-2500 mc 

Provides exception- 
ally broad frequency cov- 
erage and substantial power 
output in a single source. 
Offers smooth tuning and 
precise resettability, with 
overlapping coverage of 
the full range in two bands. 

Price, including oscillator 
and power supply -modu- 
lator, $2250.00 net F.O.B. 
Long Island City, N Y 
Write for free bulletin. 

Frequency ranges....200 to 1050 mc, 950 to 2500 mc 
Calibration accuracy ±1% or ±5 megacycles 

whichever is greater 
Resettability better than 0.1% 
'Modulation internal square -wave and sine -wave, 

400 and 1000 cps; also external 
Output impedance 50 ohms (nominal) 

Setivetütiattee I -F AMPLIFIERS 
High gain and sensitivity 
Wide -band response 
Rapid recovery 
40 db manual gain 

adjustment 
Low noise 

Designed for aircraft 
and electronic instrumenta- 
tion, these amplifiers can be 
furnished to meet specific 
performance requirements. 
Typical specifications are 
given at right. 

Model Center frequency Band width Noise figure Gain 
No. mc/sec mc/sec db db 

M1154 
M1155 
M1156 

30 
60 
90 

12 

12 

12 

1.7 

3.7 
5.0 

100 
100 
100 

Maxson Instruments products include: power oscillators, I -F ampli- 
fiers, mag -amp voltage regulators, frequency regulators for aircraft inverters, 
high -precision phasemeters, ultrasonic flowmeters, acceleration -sensitive 
switches, and statistical accelerometers. For detailed information, contact 
our main office or the nearest Maxson District Office. 

SALES OFFICES IN NEW YORK, DALLAS, LOS ANGELES, DAYTON AND 
WASHINGTON, D. C. 

AXSON 
INSTRUMENTS 

DIVISION OF THE W. 1. M A X S O N CORPORATION 

47-37 Austell Place 
Long Island City 1 

New York 

Tel: RATensuood 9-1850 

NEW PRODUCTS (continued) 

pressurizing windows, spark gap 
tubes, surge protectors, silicon di- 
odes, magnetrons, reference cavi- 
ties, shutter tubes, klystrons, hy- 
drogen thyratrons and t -w amplifier 
tubes. Also included are representa- 
tive pictures of different types of 
tubes, and a brief description of 
Bomac's service to the electronics 
industry. 

Expanded Scale Frequency Meters. 
Arga Division, Beckman Instru- 
ments, Inc., 220 Pasadena Ave., 
South Pasadena, Calif., has released 
data sheet F1 describing its ex- 
panded scale 400 -cycle frequency 
meters for panel mounting. The 
meters presented in the bulletin are 
designed for accurate monitoring 
and control of line frequency. Be- 
cause they are direct reading, the 
necessity for estimating intermedi- 
ate values is eliminated. 

The bulletin tells how magnetic 
components with a minimum of 
copper and iron are used to save 
weight. The panel mounting size of 
both custom and military types is 
3A in. round. The latter types are 
ruggedized and sealed. Specifica- 
tions are listed. 

Precision Components. Hycor, Di- 
vision of International Resistance 
Co., 12970 Bradley Ave., Sylmar, 
Calif. A 4 -page bulletin covering 
Hycor's complete, expanded line of 
precision electrical components for 
industrial control, guidance, tele - 
metering and audio equipment is 
now available. 

Included in the illustrated bulle- 
tin G-3 are basic specifications for 
encapsulated precision wire -wound 
resistors, encapsulated toroid coils, 
miniature magnetic clutches, preci- 
sion wave filters, telemetering 
filters, precision ratio transformers, 
miniature toroid power trans- 
formers, magnetic amplifiers, dec- 
ade inductor units, program equal- 
izers, variable filters and variable 
attenuators. 

Miniature Electron Tubes. CBS- 
Hytron, a Division of Columbia 
Broadcasting System, Inc., Danvers, 
Mass., is now offering the eighth 
edition of its reference guide for 
miniature electron tubes. The new 
edition supplies pertinent data for 
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NEW PRODUCTS (continued) 

416 miniature types of which 88 are 
new, and 168 basing diagrams of 
which 33 are new. This 16 -page 
brochure lists prototypes in larger 
bulbs. 

Bulletin No. PA -1 is profusely 
illustrated. 

Measurement Equipment. General 
Electric Co., Schenectady 5, N. Y. 
Eighty different devices are covered 
in a 40 -page testing -instruments 
reference book titled "Measurement 
Equipment Catalog", GEC -1016. It 
contains complete product informa- 
tion including applications, sources 
of additional information and pic- 
tures. Ranging from simple thick- 
ness gages to the mass spectrometer 
leak detector, there are instruments 
for research, production, labora- 
tories and educational use. Meas- 
urement categories include color, 
leak detection, insulation, and radia- 
tion monitoring. 

Duodecal Tube Socket. DeJUR- 
AMSCO Corp., 45-01 Northern 
Blvd., Long Island City 1, N. Y. A 
2 -page, 2 -color technical data sheet 
features product information, pho- 
tographs, breakdown voltages, 
mounting and clearance specifica- 
tions of the new series 1550 type B 
duodecal electron tube socket. Write 
for bulletin 50A. 

Precision Potentiometers. General 
Controls Co., Glendale, Calif., has 
released a new precision potentiom- 
eter catalog. It includes specifica- 
tions, photographs, drawings and 
descriptions of the rotary, linear, 
multiturn and sector designs manu- 
factured by the company. 

The units described can perform 
the reciprocal functions of defining 
the mechanical position of the slid- 
ing contact by means of an elec- 
trical voltage or current signal, or 
establish the level of a voltage or 
current signal by means of the set 
position of the sliding contact. 

Insulation Testers. Herman H. 
Sticht Co., Inc., 27 Park Place, New 
York 7, N. Y. Bulletin No. 1248 
shows in condensed form, nine dif- 
ferent types of Megohmer insula- 
tion and resistance testers. The 
publication also shows the com- 
pany's combination Wheatstone 

what's in electronics? 
You 71 find if in this 

This brand-new book is your 
1956 guide to the latest advancements to come from 

the expert electronic engineering and production staffs 
of Thompson, offering you the most modern 

facilities to help solve your every 
electronic problem. 

EP,eem:co Diuiacr 
clhompson Products 

2196 CLARKWOOD ROAD 

CLEVELAND 3, OHIO 

ELECTRONICS DIVISION, DEPT. E-6 

THOMPSON PRODUCTS 
2196 Clarkwood Road 

Cleveland 3, Ohio 

P/ease send me a FREE copy of "Electronics Advancement-. 

Name Title 

Company 

Address 

City Zone _ Stute 
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Edin Consolette for 
modular type ampli- 

fiers and preamps. 

Maximum mounting 
height 21" high, 19' 
wide x 9" deep. Over- 

all Consolette dimen- 

sions: 24" wide x 24" 
deep. Desk height 30''. 

Modular plug-in construction principle; add 
instruments as required 
Direct, simultaneous recording of up to 10 
channels of information 
Choice of High and Low Gain DC, AC, or 
Universal Carrier Amplifiers 
Three -speed or nine -speed chart drives in 
wide ranges of speeds 

Now you can provide a permanent, visual, precise record of 
an almost unlimited selection of phenomena with this new Edin 
basic Oscillograph Consolette. 

Because of the unusual flexibility of Edin's modular design, 
you may start with only two channels and as your needs increase, 
you can add plug-in amplifier channels and recording capacity 
in a matter of minutes. Amplifier equipment is housed in an up- 
right rack in full view and within easy reach. The rack has space 
for two to 10 driver amplifiers, and will accept blank panels for 
vacant spaces. Novel design of a center paper drive permits an 
unusual expandable feature in the recording chassis. Units are 
available for standard pen or Teledeltos recordings. 

ED'N CO., INC. pry /ori.S 
207 MAIN ST., WORCESTER, MASS. and prices. 

NEW PRODUCTS (continued) 

bridge and Megohmer insulation 
tester. 

Computer Components. Librascope, 
Inc., 808 Western Ave., Glendale, 
Calif., has available copies of bro- 
chure "Computer Components, 
containing illustrations, details and 
outline specifications of mechanical 
and electrical components most fre- 
quently used in analog and digital 
computers. Representatives are also 
listed. 

Tube Catalog. Sylvania Electric 
Products Inc., 1740 Broadway, New 
York 19, N. Y. A 12 -page catalog 
contains illustrated information on 
the following: crystal diodes; mi- 
crowave crystals; transistors; 
strobotrons ; flash tubes; klystrons; 
thyratrons; magnetrons; selenium 
rectifiers; argon rectifiers; rocket 
and pencil tubes; TR and ATR 
tubes; glow modulators; trigger 
and counter tubes; gas pressure 
measuring tubes; phototubes; t -w 
tubes and waveguide windows. 

Microphone Catalog. Elgin Na- 
tional Watch Co., Elgin, Ill. The 
company's electronics division has 
released a 20 -page catalog dealing 
with its line of American micro- 
phones and phonograph cartridges. 
The catalog lists prices, specifica- 
tions and characteristics of each 
item. 

Highlighting the catalog is a sec- 
tion devoted to the new ceramic 
turnover and single -needle phono- 
graph cartridges recently added to 
American products. 

Standard Frequency Comparator. 
Specific Products, 14515 Dickens 
St., Sherman Oaks, Calif., has an- 
nounced a new bulletin on the model 
WWVC standard frequency com- 
parator. The unit illustrated in the 
bulletin is available for precise 
audio and r -f standards work as 
well as accurate time interval meas- 
urements. Bulletin C-1 contains 
specifications, panel description and 
block diagram. Uses, r -f and a -f 
frequency standards, and antenna 
kit information are outlined. 

Shielding Enclosures. Shielding, 
Inc., Box 217, Riverside, N. J. An 
attractive 4 -page folder gives thor- 
ough information concerning design 
features, construction and applica - 

356 For additional information on all items on this page, use post card on last page. June, 1956-ELECTRONICS 

www.americanradiohistory.com



NEW PRODUCTS (continued; 

tions of a new type of shielding en- 
closure. Handy attenuation chart, 
detailed illustrations of construc- 
tion details, and easy -to -read order- 
ing data are all prominently dis- 
played. 

Gyros and Pots. Gyromechanisms 
Div., Norden-Ketay Corp., Halesite, 
L. I., N. Y. Bulletin No. 380 gives 
specifications and characteristics of 
available compensated vertical gy- 
ros, ruggedized fully floated gyros 
and directional gyros. Also includ- 
ed in the bulletin are miniature pre- 
cision potentiometers and dual sine - 
cosine potentiometers. 

Semiconductor Resistivity Test 
Set. Baird Associates, Inc., 33 Uni- 
versity Road, Cambridge 38, Mass. 
Technical bulletin TP -104 covers 
the model JN semiconductor re- 
sistivity test set which is especially 
designed to measure the resistivity 
of germanium samples. Basic 
method and its accuracy are dis- 
cussed and specifications are in- 
cluded. 

Microwave Test Equipment. Vec- 
tron, Inc., Waltham 54, Mass., has 
published a bulletin on its micro- 
wave test equipment and ac- 
cessories. Included are descriptions 
and specifications for : a broadband 
probe (900 to 12,400 mc) ; a coaxial 
slotted line (3,950 to 10,000 mc) ; 

an L -band slotted line (1,120 to 
1,700 mc) ; and an L -band 
adapter (waveguide to coax). 

Tube Chart. General Electric Co., 
Schenectady 5, N. Y. A quick - 
selection chart listing GE's 600 -ma 
series -string receiving type tubes, 
all of controlled heater warmup 
design, is now available. Chart 
ETD -1163-A classifies the 48 tube 
types according to elements; lists 
typical service, heater voltages, 
maximum plate and screen dissipa- 
tion ratings ; and gives average 
characteristics. 

Sealed Connector. DeJUR-Amsco 
Corp., 45-01 Northern Blvd., Long 
Island City 1, N. Y., has announced 
a 2 -color, 2 -page technical data 
sheet on the new series 1400 Conti- 
nental connector with hermetic seal, 
which features product informa- 
tion, photos, specifications, mount -i 

the chip -proof, shatter -proof 

ENGRAVING STOCK 
For NAMEPLATES PANELS SIGNS DIALS 

SHEAR IT 

with scissors or 

metal shears. 

ENGRAVE IT 

on portable Engravograph 
by unskilled labor. 

APPLY IT 

nail, cement, rivet. 

SMOKING 

PROHIBITED 
----, 

: 3 a L S r!, 

AC TY I 

See for yourself - Send for sample and booklet No. 29 

A PRODUCT OF U. S. RUBBER CO. 

Exclusive distributor: 

HERMES PLASTICS, INC. 
13-19 University Place 1346 No. Highland Ave. 

New York 3, N. Y. Los Angeles, Calif. 
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fIDCOLP\ 
Weed T.os Me.I) 

ELECTRIC SOLDERING INSTRUMENTS & EQUIPMENT 

ILLUSTRATED 

3/16" Detachable Bit Type (List No. 64). 

For Factory Bench Line Assembly. 

TYPES AVAILABLE 
''8" Bit (Subminiature Work Electronics). 

3/16" Bit (General Assembly Telecommunica- 

tions Etc.). 

1/4" Bit (Heavy Tagging). 

MANUFACTURED IN ALL VOLTAGES 

American, Canadian, British 

Foreign Patents 

Registered Designs. 

1 

C. S. A. Approved 

Write for Catalogues & Information: 

CANADA L. J. Lamb, Box 103, Weston, Ontario 
ENGLAND Sole Proprietors: 

ADCOLA Products Ltd. 
Gauden Road 
Clapham High Street 
London, S. W. 4 

TELEPHONES 

MAcaulay 4272 
MAcaulay 3101 

NEW PRODUCTS (continued) 

ing and clearence dimensions, plus 
six polarizing key positions with 
part numbers. Write for bulletin 
48E. 

Decimal Digitizers. Coleman Engi- 
neering Co., Inc., 6040 W. Jefferson 
Blvd., Los Angeles 16, Calif. A new 
4 -page technical bulletin, No. CR - 
181, describes the Coleman decimal 
shaft Digitizers, which are now 
available in 3, 4, 5 and 6 decade 
models. The bulletin includes a 
table of applications showing typi- 
cal inputs and outputs and describes 
the method by which the data is 
converted from one form to an- 
other. Generous use has been made 
of photographs and drawings show- 
ing applications of the shaft Digi- 
tizers. 

Capacitor Catalog. Filtron Co., 
Inc., Flushing, L. I., N. Y., offers a 
new catalog on subminiature feed - 
through capacitors for 5 -ampere 
and 10 -ampere service, available for 
commercial and military applica- 
tions. Trade -named FIL -CAPS, the 
feed -through units described have 
an internal circuit arrangement 
which makes ground -to -line induct- 
ance negligible over a wide fre- 
quency range (100 kc to 1,000 mc). 

The descriptive text provides 
complete information on construc- 
tion features and operating charac- 
teristics. Complete engineering data 
on rated current and voltage, in- 
sulation resistance, capacitance and 
dissipation factor are specified. 
Drawings include typical insertion - 
loss curves, schematic diagrams of 
wire lead or lug terminations, and 
a typical installation on bulkhead or 
chassis. A list of Filtron part num- 
bers and their military equivalents 
is also provided. 

Rheostats and Resistors. Rex 
Rheostat Co., Baldwin, L. I., N. Y. 
A 6 -page folder contains illustra- 
tions, specifications and prices for 
a wide line of rheostats, resistors, 
toroidal core winding machines and 
automatic taping machines. 

Power -Supply Data. NJE Corp., 
345 Carnegie Ave., Kenilworth, 
N. J., has available a technical data 
file that provides complete ratings 
on over 500 stock -model supplies, in 
addition to a thorough technical 
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NEW PRODUCTS (continued) 

discussion of methods of rating 
power supply performance, includ- 
ing output range, regulation, ripple, 
internal impedance, stability and 
dynamic response. 

The new catalog file provides 
complete technical data on five 
ranges: high voltage, low current; 
zero -lag low voltage, high current; 
standard -grade plate supplies; and 
laboratory -grade plate supplies. The 
data file comes complete with price 
lists, purchasing information and 
a listing of the company's repre- 
sentatives. 

Germanium Rectifier. Perkin En- 
gineering Corp., 345 Kansas St., El 
Segundo, Calif., has available a new 
bulletin describing the model G125- 
400 50 -kw heavy-duty germanium - 
type rectifier. Features, specifica- 
tions and applications are outlined. 

The model described has an a -c 
output voltage range of 115 to 125 v 
at 400 amperes and is a unique 
cubicle which can be series and/or 
parallel connected for voltages and 
amperages as required. 

The bulletin illustrates the 50 -kw 
germanium rectifier unit which is 
housed in a simple cubicle -type 
cabinet design. 

Molding Compounds. Thermaflow 
Chemical Corp., Tunkhannock, Pa. 
A file folder contains literature giv- 
ing complete information on the 
company's new, high impact polyes- 
ter (alkyd) glass fiber reinforced 
molding materials. The file includes 
a description of the compounds and 
their physical properties, molding 
conditions and techniques, product 
applications, data sheets and price 
schedules. 

Binary Digitizers. Coleman Engi- 
neering Co., Inc., 6040 W. Jefferson 
Blvd., Los Angeles 16, Calif. A new 
6 -page technical bulletin, No. CR - 
185, describes the Coleman binary 
and binary coded decimal Digi- 
tizers. This bulletin pictures the 
commutators and digitalizing relay 
units and shows the details of the 
internal construction. It also lists 
various applications of the Digi- 
tizers and includes circuit diagrams 
and specifications. 

Tandem Transistors. Marvelco 
Electronics Div. of National Air - 

HIGH RELIABILITY 

If 

you 
want 

LOW NOISE 
(ry 7 DB) 

send for 8 pages 
of the latest data 

on SILICON DIODES 

MICROWAVE ASSOCIATES 
22 Cummington Street, Boston 15. Massachusetts 
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Write for 
Bulletin R -27A 

4Ali,.E IPROInUCTS, INC. 
1300 28TH AVE., COLUMBUS, NEBRASKA, U.S.A. 

PALOHM... 

TYPE DCH 
HERMETIC SEALED RUGGEDIZED 
DEPOSITED CARBON RESISTORS 

NEW smaller sizes - NEW wattage ranges 
Ideal for use in UHF equipment 

where only the optimum of 
quality may be tolerated. 

Completely high temperature alloy 
solder sealed in envelope of non-hydroscopic 

ceramic. Ruggedized for incorporation 
into snap -in clips. Production tested 

for resistance to thermal shock, salt -water 
immersion, and resistance to humidity. 

DCH-1/8, 1/8 watt; DCH-1/4, 1/3 

watt; DCSH-1/2, 1/2 watt; 
DCMH-1/2, 1/2 watt; DCH-1/2, 

1/2 watt; DCH-1, 1 watt; 
DCH-2, 2 watts. 

Resistance ranges 
to 200 megohms 
Temperature 
coefficient 140 
PPM to 500 
PPM per degree C 

Standard 
tolerance 1% 
(other tolerances 
available) Meet 
M I IL -R -10509B 
(proposed) 
Specifications 

Export Dept.: Pan -Mar Corp. 
1270 Broadway, New York 1, N.Y. 

In Canada: Charles W. Pointon, 
Phone 2139 Ltd., 6 Alcina Ave., Toronto 

SINCE 

Write for Latest 
List of Products 

1901 479 
PLATINUM ALLOY 
POTENTIOMETER 

RESISTANCE WIRE 

HIGH TENSILE STRENGTH 

To permit easy winding of Potentiometers 
and Coils. 

CORROSION RESISTANT 

Platinum Content provides unsurpassed 
resistance to corrosion .. long shelf life. 

MAXIMUM STABILITY 

of Electrical Characteristics. Available 
Bare or Enameled as small as .0004" 
diameter to as large as required. Resist- 

ance to 2500 ohms 'ft. 

SIGMUND COHN CORP. 

121 SOUTH COLUMBUS AVENUE MOUNT VERNON, N. Y. 

NEW PRODUCTS (continued) 

craft Corp., 3411 Tulare Ave., Bur- 
bank, Calif., has available a 4 -page 
technical bulletin on the new 
tandem transistor. It contains 
illustrations of fundamental cir- 
cuitry, description, applications, 
rating, cutoff frequency, electrical 
data, maximum ratings and tandem 
parameters of the new tandem 
transistor. 

Rack and Panel Connectors. Amer- 
ican Phenolic Corp., Chicago 50, 
Ill. The new R2 catalog gives a com- 
plete listing of the rack and panel 
connectors manufactured by the 
company. Blue Ribbon connectors, 
in standard, miniature and circular 
types, pin and socket connectors, 
and printed circuit connectors are 
included. Dimensions, current rat- 
ings and availability are given for 
each type described. 

VLF R-I/F-I Equipment. Stoddart 
Aircraft Radio Co., Inc., 6644 Santa 
Monica Blvd., Hollywood 38, Calif., 
has available a 4 -page illustrated 
folder on versatile very -low -fre- 
quency radio -interference and field - 
intensity measuring equipment. 
The literature features the NM - 
10A, which combines laboratory 
precision with ruggedness and 
portability for all-weather field 
operation over a range of 14 kc to 
250 kc. 

Also included is information on a 
complement of accessories designed 
to accommodate every conceivable 
laboratory or field problem in 
locating and measuring voltage and 
current values of radio signals or 
radio interference. 

Subminiature Diodes. Clevite 
Transistor Products, 241 Crescent 
St., Waltham 54, Mass. Technical 
data sheets on a complete line of 
gold -bonded glass subminiature 
germanium diodes are available. 
The sheets cover computer types 
as well as high -conductance, high - 
resistance and general-purpose 
diodes. 

Pertinent specifications are given, 
including type numbers, forward 
current, inverse current, peak in- 
verse voltage and peak operating 
current. Mechanical specifications 
on standard glass plus plastic di- 
odes for automation and clip -in, 
clip -out applications are furnished. 
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AUTOMATIC 
1 WIRE MARKER 1 

for COLOR MARKING 1 

1 

1 

i 

This ACROMARK Model EMA 
MARKING MACHINE continu- 
ously marks plastic, woven and 
enameled or lacquered, insulated 
wire in color. It has an automatic 
feed for both the cable and the 
color transfer. 

1 It is only one of several ACRO - 
MARK "standardized" types of 
wire and cable marking ma- 
chines. Send samples or speci- 

fications and a list of codes 
1 for literature and prices. 

323 Morrell 
I "The Original Marking Specialists" rfum-mti-m-tri tri-i 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

antjaanyz 

St., Elizabeth 4, N. J. 

high -vacuum 
high -voltage 
rectifier tubes 

also a complete line of 
industrial x-ray tubes 

DUNLEE CORPORATION 
4560 West Congress Street 

CHICAGO 24, ILLINOIS 

#460 
Factory Wired $129.50 

V amplifier direct -coupled and 
push-pull thruout; gradual roll - 
off beyond 4.5 Ire; useful at 10 
me. 
High V sensitivity: 25 my/in. 
Choice of direct coupling (DC) 
or capacitive coupling (AC). 

E/COL 
84 Withers Street Brooklyn 11, N. Y. 

& BLACK & WHITE 
LAB & TV SERVICE 

5" SCOPE 
5 MC BANDWIDTH 
& DC AMPLIFIERS 

Flat from DC to 4.5 me to repro- 
duce 3.58 me sync burst and oscil- 
lator signals in color TV sets. 

4 -step freq-compensated attenua - 
tor in both AC and DC positions. 
Built-in calibrator permits peak - 
to -peak voltage measurement. 
Automatically syncs anything visi- 
ble on the screen. 
Pre-set TV V & H sweep positions 
(30 cps & 7875 cps). 
Edge -lit lucite engraved graph 
screen with dimmer control; filter; 
standard bezel fits standard photo- 
graphic equipment. 
5UP1 CRT 

Write for FREE New 1956 Catalog 
and Name of Distributor 

©56 Prices 5% Higher on West Coast 

NOW IN STOCK AT YOUR NEIGHBORHOOD DISTRIBUTOR ... ORDER NOW ! 

CONTROL FORCE MEASURING SYSTEM 
that pro vides 

1. Accurate measurements of better thon 
1/2aßó 

2. Accurate measurements of pressure, 
force, acceleration, and position among 
others. 

3. High gain with o frequency response 
of 15 cps. 

4. Excellent operation under adverse en- 
vironmental conditions. 

5. Miniaturized and ruggedized construction. 
6. Direct operation from resistive type 

transducers. 

RADIATION Inc. 
El.,eronie . Avionics . 

I 

Personnel Inquiries Inriled 

experience pays 

let TWS* prepare 
your industrial literature 

'TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co. 
330 W. 42nd St., N.Y.C. 

send for information 
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Plants and People 
Edited by WILLIAM G. ARNOLD 

Manufacturers boost plans for additional plant facilities for government and commer- 

cial production. Top engineers and executives in the industry move to new positions. 

More acquisitions and mergers are made by companies in electronics 

Ford Instrument Expands For Missiles Development 

Left to right: L. S. Brown. R. F. Jahn. president of Ford, and L. J. Scheuer 

FORD INSTRUMENT Co., manufac- 
turer of the guidance system for 
the Army's Redstone missile, has 
formed a new missile development 
division. 

The company also leased a build- 
ing to house laboratories and shops 
of the division and appointed a 
management staff for the new divi- 
sion. The expansion move is de- 

signed to increase engineering and 
test facilities on the Redstone mis- 
sile and initiate development of 
guidance systems for more advanced 
balistic missiles. In addition a new 
gyroscope test laboratory is being 
established. 

Under the new organization, 
manufacture of parts and final 
assembly on the Redstone and other 

ballistic missile programs will be 
handled in the firm's two present 
buildings in Long Island City, N. Y. 

A third building is being leased to 
effect a transfer from present 
plants of all engineering, develop- 
ment, experimental and test facili- 
ties, a modification center and a 
field service headquarters. 

The gyroscopic test laboratory is 

being built in one of the company's 
two main plants. 

Lawrence S. Brown was ap- 
pointed manager of the new divi- 
sion with complete responsibility 
for all company work to be done on 
both the Redstone and other ad- 
vanced missiles. In this capacity, 
he will report directly to Ford In- 
strument Co. president Raymond F. 
Jahn. 

Brown joined the firm in 1934 
as test and field engineer on naval 
fire control systems, later rose to 
design engineer and project super- 
viser. 

Lewis J. Scheuer was named 
director of engineering in the new 
division. He joined the firm as as- 
sistant engineer in 1948. 

Hughes Promotes Four, Plans Arizona Plant Addition 

HUGHES AIRCRAFT CO., promoted 
four top executives. 

Howard P. Hall, formerly vice- 
president -administration, becomes 
vice-president, secretary and gen- 
eral counsel. 

William W. Wooldridge, former 
vice-president and manager of Tuc- 
son, Ariz., operations, becomes vice- 
president -administration and will 
move to Culver City, Calif. 

Roy E. Wendahl, former sales 
chief, will move from Culver City to 
Tucson as manager of the $12 mil- 
lion plant there, where operations Left to right. H. P. Hall, W. W. wool - 
include all manufacturing of the dridge. J. H. Richardson 

Hughes Falcon air-to-air guided 
missile, recently announced as op- 
erational by the United States Air 
Force. 

John H. Richardson was named 
director of military sales ; he had 
been assistant director. 

Hughes also announced plans to 
expand the Tucson, Ariz., plant op- 
erations by 500,000 sq ft and 3,000 
workers by 1958. 

This will bring employment at 
the Tucson plant to 8,000. 

Planning for the expansion will 
be completed by December, 1956. 

Construction will start early in 1957 
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The world's largest integrated 
aircraft plant, at Marietta, 
Georgia, - where we build 
Lockheed C-130 Turbo -Prop 
Cargo planes and B-47 Jet 
Bombers-welcomes this new 
Lockheed program in Georgia. 

Here are projects to chal- 
lenge the very limits of imag- 
ination, vision, ability and 
capabilities of man ! 

This new atomic develop- 
ment and its effect on the 
adjacent manufacturing plant 
and new Engineering facility 
at Marietta, creates far reach- 
ing additional opportunities 
for Engineers and Scientists in 

wide range of categories in 
both places. 

Here is a program that is 
iterally long range in both 
cope and product. 

Qualified Engineers and 
-cientists interested in becom- 
ng associated with this pro- 
,reesive and rapidly expanding 
.rganization are invited to in- 
quire for further information 
.:r personal interview. 

Write to 
ENGINEERING PROFESSIONAL 

PLACEMENT 

LOCKHEED 
AIRCRAFT CORPORATION-DEFT. E-6 

Si Peachtree St., N.E., Atlanta, Georgia 
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and is scheduled for completion in 
early 1958. 

The electronics assembly plant 
also is negotiating for 100,000 sq ft 
of additional space from the Tucson 
Airport Authority. 

Honeywell Shifts 
Transistors to Boston 
MINNEAPOLIS -HONEYWELL REGULA- 

TOR Co. plans to establish its 
transistor division in a new location 
in the Boston area. 

Since the transistor division was 
formed two years ago, it has oc- 
cupied facilities, on an interim 
basis, in the company's main plant 
in Minneapolis. 

Clyde A. Parton, division di- 
rector, said new facilities will be 
leased in Boston to house the di- 
vision's various activities, includ- 
ing engineering, production and 
sales. The transfer to the new lo- 
cation will be made as soon as the 
facilities are available. 

Most of the people employed by 
the division will also be transferred 
to the Boston area. 

The division will establish a new 
applied research section to expand 
the application of high -power tran- 
sistors. 

The company's basic research 
work in transistors will continue at 
the Honeywell research center in 
suburban Minneapolis. The Min- 
neapolis research will be concerned 
with fundamental studies in the 
semi -conductor field. 

Apparatus Makers 
Re-elect Officers 
HENRY F. DEVER was re-elected 
president of the Scientific Ap- 
paratus Makers Association. 

Dever, president, Brown Instru- 
ments division of Minneapolis 
Honeywell, has been SAMA presi- 
dent for the past year. 

R. E. Welch, vice-president and 
treasurer, W. M. Welch Manu- 
facturing Co., remains as SAMA 
president pro tempore. 

T. M. Mints, president of E. H. 
Sargent & Co., continues as SAMA 
treasurer. 

Westinghouse Builds, Names Engineers 

Westinghouse new antenna tower building and construction site 

THE ANTENNA tower building of 
the Westinghouse multimillion dol- 
lar electronics plant is nearing 
completion near Baltimore. The 
section is 120 -ft long 80 -ft wide 
and 70 -ft high. Since government 
contract work must begin in this 
section in the near future, it has 
received top priority in construc- 
tion timetables. 

Construction on the multimillion 
dollar plant, which will be adjacent 
to Westinghouse air arm division 
plant, began last December and is 
scheduled for completion July 1 of 
this year. The new facility will 
provide a total of 210,000 sq ft of 
floor space for the manufacture of 
radar, fire control and missile 
guidance systems. Engineering 
laboratories and administrative of- 
fices will occupy an additional 140,- 
000 sq ft. 

Westinghouse also announced 
that F. M. Sloan, general manager 
of the firm's lamp division, has 
been elected a vice-president of the 
company. He joined the corporation 
in 1932 as an engineer at KDKA, 

In 1947, he became division 
manager of the radio division, and 
then operations manager of the 
television -radio division. 

In the tv radio division, P. 
Dusinberre has been appointed 
manager of manufacturing for 
both commercial and defense opera- 
tions. 

He was formerly assistant to the 

general manager, E. J. Kelly. He 
joined Westinghouse in 1954 as as- 
sistant to the works manager. 
Previously, he had been with IT&T. 

Wilson Selects 
U. S. Missile Chief 
SECRETARY OF DEFENSE CHARLES E. 
WILSON appointed Eger V. Mur- 
phree. president of the Esso Re- 
search and Engineering Co., to the 
newly created position of special 
assistant to the Secretary of De- 
fense for guided missiles. 

In his new capacity, Murphree 
will report directly to the Secretary 
of Defense. He will be responsible 
for the direction and coordination 
of all activities in the Department 
of Defense connected with the re- 
search, development, engineering 
and production of guided missiles, 
except those types already adopted 
for service use. He is expected to 
devote major emphasis to missiles 
of the long-range type, particularly 
ballistic missiles. 

In 1934, Murphree was elected 
vice-president and director of Hy- 
dro Engineering and Chemical Co. 
The same year he moved to New 
York as manager of development 
and research for the Standard Oil 
Development Co., now known as 
Esso Research and Engineering Co. 
In July 1937, he was elected vice- 
president of that organization. In 
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world's most modern 

...another 
Amperex® 
exclusive 

Even the quickest comparison of the \MPEREX Type 
5868/AX-9902 with the nearest RF power tróde in its dass 
will immediately reveal is superiority in every respect. 

Unlike its closest equivalent, which is strictly a communi- 
cations type, the 5868 is a heavy-duty industrial tube with 
enormous overload capac ty, equally at horse in induction 
heaters, dielectric heaters, ultrasonic generators, etc. 

Instead of the flat metal anode of its nearest con- peti - 
tor, the 5868 has a cylindrical "cotton -reel" Magnisorb* 
anode, which is incomparably more resistant to high -tem- 
perature warping and consequent characte-istic changes, 
has superior gettering action, and dissipa:es heat core 
efficiently and uniformly. 

Unlike its closest equivalent, which must hang from top 
and bottom supports, the 5868 presents no layout problems 
with its heavy, plated, self-supporting, low contact -resist- 
ance 5 -pin base, which fits the standard plug-in socket 

Instead of a molded type 7052 glass base, the 5868 has a 
strain -free powdered -glass base requiring minimum cooling. 

Unlike its nearest competitor, which is good up to only 
30 Mc at maximum ratings, the 5868 operates up to 100 
Mc at maximum ratings and 120 Mc at reduced ratings. 

Instead of a molybdenum grid, the 5868 has a platinum - 
clad grid for lower grid emission and higher permissible 
grid dissipation. It also has shorter leads for lower induc- 
tance, excellent inter -electrode shielding and a special 
helical, thoriated-tungsten filament. 

Without question, the AMPEREX Type 5868/AX-9902 is 
a thoroughly modern tube ... the world's finest in its class! 

*graphite -base material especially processed by Amperex 

Write for 
Detailed Data Sheets 

. ., gK=--y. 

CLASS C OSCILLATOR (Continuous Serviced 
With Rectified, Unfiltered, Single -Phase, Full -Wave Plate Supply 

MAXIMUM RATINGS - Absolute Values (per tube) 
For Frequencies up to 100 MC 

Plate Voltage........ _. 

Grid Voltage___...... 
Plate Current___._._.._._... 
Plate Power Input_. _. 

Plate Dissipation _. 

Grid Dissipation.._..._...... 

.._..._.3600 volts 
_..-320 volts 

................475 ma 

.......2200 watts 

.._......450 watts 
50 watts 

TYPICAL OPERATION 
Transformer Secondary Voltage (RMS). ........_4000. _...._.._.3350 volts 
Plate Voltage. _ _ _... ...3600 ...........3000 volts 
Plate Current. 

_ _ 450 _.........400 ma 
Grid Current..........._..... _... 100 .. _.._......_......85 ma 
Grid Leak Resistance...__ ... 3000 3000 ohms 
Plate Power Input _..._. .....__.2000...__......1480 watts 

I Plate Dissipation _...... ...._. _.._., 450. 400 watts 
1 Plate Power Output 1500....1040 watts 

1 

}For information on intermittent Service, 
contact Amperex Application Engineering Department 

Amperex ELECTRONIC CORP. - 230 Duffy Ave., Hicksville, Long Island, N.Y. 
In Canada: Rogers Majestic Electronics Ltd. 
11-19 Brentcliffe Road, Leaside, Toronto 17, Ont. 

AMPEREX 
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CODE 
MARK 

Angrhìa 
WITH 

RECO 

PART No 

lo 

WRITE 
FOR 

FREE 
BOOKLET 

* CODE 
MARKING 
INKS 

For Resistors 
and Capacitors. 
For Machine or Hand 
Application. 

Whatever the substance, Phillips 
has an ink to mark it permanently 
and legibly-or can make one. 
Marking experts insist on "Clear 
Print" Wood Block Stamp Pads 
and Opaque Inks. They get clear, 
sharp, fast -drying impressions. 
Also inks for brush, pen, stencil or 
machine application available in 

a variety of colors and quantity 
containers. 

* Quick Laboratory Service 
On Your Problem Markings. 

* To Permanently Mark . . . 

Metals, Plastics, Glass, Wood, 
Paper, Leather, Ceramics- 
glazed, varnished or lacquered 
surfaces and virtually every 
other known material. 

L. A. PHILLIPS, President 

PROCESS CO. INC. 
192 MILL STREET 

ROCHESTER 14, N. Y. 4 

e 

Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued) 

February 1946 he became executive 
vice-president and in July 1947 
was elected president. 

Stromberg Plans 
West Coast Expansion 
STROMBERG-CARLSON planned for 
the opening of its new main San 
Diego plant. 

The San Diego operation started 
as the electronics and guidance sec- 
tion of Convair in the summer of 
1950. The group, under the guid- 
ance of Joseph T. McNaney, un- 
dertook research on applications and 
systems for the Charactron tube. 

Last year Stromberg -Carlson be- 
came a division of General Dynam- 
ics and shortly thereafter the 
Convair electronics and guidance 
section was transferred to this new 
division, establishing San Diego as 
the location for Stromberg -Carl - 
son's West Coast engineering and 
manufacturing operations. New 
applications of the Charactron dis- 
play tube and broadening of the 
operations into other fields of ad- 
vanced electronics have resulted in 
more than doubling the plant area 
and number of employees since 
Stromberg -Carlson took over. 

Local officials of the firm say that 
present plans for Stromberg -Carl- 
son -San Diego call for its expansion 
substantially into an engineering 
and manufacturing organization 
similar to the headquarters plant at 
Rochester, New York. 

Stromberg also announced that 
Malcolm P. Herrick has been ap- 
pointed staff assistant to John H. 
Voss, vice-president in charge of 
the telephone division. 

Prior to his new position, Herrick 
was chief engineer of Stromberg- 
Carlson's raido-television division. 
He has been with the company since 
1944. He will assist the vice-presi- 
dent on matters concerning engi- 
neering and manufacturing. 

Texas Instruments 
Shifts Recorders 
TEXAS INSTRUMENTS transferred 
the production and marketing of 
its line of recording instruments 
from Dallas to Houston, Texas. 
Recorders will be manufactured by 
TI's instrumentation subsidiary, 

NEW! 

COPPER 
rolled to 
1/4 THOUSANDTH 

...for miniaturizing R -F 

coils, pulse transform- 
ers and solenoids 

Miniaturized wafer -type coil, with leads, man 
ufactured by Sylvania Electric Products Inc. 

Now, this ultra -thin metal 
permits maximal minia- 
turization of electronic 
coils, transformers and 
capacitors as well as pulse 
transformers and solenoids 
in travelling wave tubes 
... by the substitution of 
tape - wound, wafer - type 
windings for the bulkier 
conventional magnet wire 
wound design. It is also 
ideal for flexible printed 
circuitry. 

This dramatic new ma- 
terial is dense and homo- 
geneous. It is rolled, not 
electro -deposited. A square 
foot weighs only .01162 lb. 
One pound of this 1/4 mil 
copper in a quarter -inch 
width extends almost a 
mile in length. 

Inquiries and test - 
quantity orders are invited. 
Widths 1/4" to 5", toler- 
ances as close as 0.00005". 

Industrial Metals Division 

1' AMERICAN SILVER COMPANY, Inc. 

36-10 Prince Street, Flushing 54, N. Y.I 
Want more informat,o,,? use ....i .u... 
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PLANTS AND PEOPLE (continued) 

Houston Technical Laboratories. 
The move is being made largely 

to centralize the manufacture of 
related items. All recorder activi- 
ties now come under the direction 
of R. W. Olson, president of 
Houston Technical Laboratories. 

Among the persons being trans- 
ferred to Houston in connection 
with the recorder are Orm F. 
Henning and Ralph T. Dosher, Jr. 
Henning has been appointed HTL 
assistant sales manager. Dosher 
has been appointed HTL assistant 
chief engineer and will be in charge 
of recorder development and 
design. 

CBS Promotes 
Division Engineers 
HAROLD H. KNUBBE, director of en- 
gineering, has been placed in 
charge of all engineering and de- 
velopmental activities at CBS - 
Columbia. He has been with the 
firm since 1952. 

His responsibilities encompass 
supervision of radio, black -and - 
white television, color television 
and industrial electronic engineer- 
ing activities. 

He has been active in the elec- 
tronics industry for the past 24 
years. Previous to his association 
with CBS -Columbia he was chief 
engineer for the Sparton radio - 
television division of Sparks-With- 
ington Co. He has also been as- 
sociated with the General Instru- 
ment Corp. and the Detrola Radio 
Corp. in the same capacity. 

Joe C. Harmony, plant manager 
at CBS-Hytron's Danvers, Mass. 
plant since 1952, has been named to 
the newly created post of manager 

Joe C. Harmony 

tì 

o 
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T.M. 

Gudebrod Lacing Tapes are easy to tie, easy on 
the hands. Knots tie securely -stay put! 

G U DE LAC E*. 
. . the original braided 

nylon wax -coated lacing tape. 

G UD E 
LACE.H 

. rubber -coated, 
easier to handle, no slipping, fungus and flame 
resistant. 

N E w TEFLACE. . . the latest 
advance in tapes, coated with DuPont Teflon, to 
withstand extreme temperature conditions. 

WRITE FOR INFORMATION 
AND TRIAL SUPPLY TODAY! 

GUDEBROD BROS. SILK CO., INC. 
Electronics Division 
225 W. 34th St. 

New York 1, N.Y. 

' 4444 

Executive Offices 
12 S. 1 2th St. 

Philadelphia 7, Pa. 1/;/4.. 1 

the Boehme interlink converter 
...is a multi -purpose equipment designed to satisfy all terminal requirements in point 
to point teleprinter service. It is also capable of handling many remote operations. 

FEATURES 

Requires one pair of lines. 
Operates on lines possessing 
relatively high noise 
components. 
Reduces effect of cross talk. 
Reduces errors of human 
failure. 
Eliminates normal switching. 
Capable of operating several 
teletype printers at same time. 
Ruggedized components 
thruout. 
Draw and tilt chassis for easy 
maintenance when supplied 
with cabinet. Also supplied 
for rack mounting. 

SPECIFICATIONS 
ELECTRICAL 

INPUT IMPEDANCE: 
600 ohms. 

INPUT LEVEL: 
0 to minus 40 dbm. 
(.001 watt reference). 

OUTPUT LEVEL: 
0 dbm±2 dbm. 

OUTPUT IMPEDANCE: 
600 ohms. 

OUTPUT FREQUENCIES: 
MARK: 1325 cps 
±8 cps. 
SPACE: 1225 cps 
±8 cps. 

POWER SOURCE: 

115 v., 60 cy. 

POWER CONSUMPTION: 
80 watts (approx.). 

MECHANICAL 

Standard 19" panel, 
7" high. 
Heavy Duralumin 
construction. 
JAN components. 
All resistors or condensers 
mounted on terminal boards 
or brackets. 
Slide and tilt chassis in 
cabinet. 

Bulletin tiC, today 

oehme` nom. 
Desi4ner.., anti ;S'attufitrturers Communication,: Equipment Since 1917 
915 Broadway New York 10, N.Y. 
THE MARK OF EXCELLENCE IN AUTOMATIC RADIOTELEGRAPH EQUIPMENT 

PLANTS AND PEOPLE (continued) 

of receiving tube operations. He 
joined the company in 1941 as a 
product engineer. He will super- 
vise the operation of receiving tube 
plants in Danvers, Salem and New- 
buryport. 

Charles E. Coffin, previously pro- 
duction superintendent, will suc- 
ceed Harmony as plant manager, 
Danvers. He joined the firm in 
1951. Replacing Coffin as produc- 
tion superintendent is Leo P. Hur- 
ley, formerly a supervisor in the 
Danvers plant grid department. 
He joined the firm in 1933. 

CBS-Hytron also announced the 
appointment of Jay L. Farley as 
chief factory engineer at Kalama- 
zoo, Mich. and Edward P. Laffie as 
director of quality control. 

Farley, formerly director of qual- 
ity control, joined the company in 
1950. 

Laffie had ten years of industrial 
engineering experience before join- 
ing the firm in 1949. Prior to re- 
ceiving his new assignment, he was 
supervisor of quality control at the 
Salem and Lowell plants. 

Eitel -McCullough Sets 
Salt Lake Build -Up 
EITEL-MCCULLOUGH of San Bruno, 
Calif., plans to boost employment at 
its Salt Lake City plant to 500 in 
two years. The company plans to 
establish a research center at the 
Salt Lake plant employing 25 or 
more scientists; expand by 50 per- 
cent present output of high fre- 
quency transmitters; establish a 
new production line handling kly- 
stron tubes, now going into produc- 
tion at San Bruno. 

Western Electric 
Elevates Top Engineers 
WESTERN ELECTRIC Co. elected 
Harold V. Schmidt, A. Pope Lan- 
caster, and William E. Burke as 
vice-presidents. 

Arthur B. Goetze, vice-president 
of finance, replaces H. C. Beal, now 
retiring, as vice -president -manufac- 
turing. 

Schmidt, who has been engineer 
of manufacture since 1952, becomes 
vice -president -chief engineer, a new 
position reporting to the president 
and responsible for company -wide 
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PLANTS AND PEOPLE (continued) 

engineering and technical interests 
of the business. He joined Western 
as a manufacturing student in 1917. 

Lancaster, presently manager of 
the company's works in Kearny, 
N. J., is appointed vice -president - 
manufacturing, eastern area. He 
has been works manager of the 
Kearny works since 1952. He joined 
the company in 1922. 

Burke, now manager of the Dis- 
tant Early Warning Line project 
which the company has undertaken 
for the U. S. Air Force, will become 
vice -president -defense projects. In 
this capacity, he will have super- 
vision of several additional conti- 
nental defense projects for which 
Western Electric is prime con- 
tractor to the government. He 
joined the technical staff at Bell 
Telephone Laboratories in 1928. 

Paul A. Gorman, who has been 
vice -president -defense projects will 
succeed Goetze as vice -president - 
finance. Hardy G. Ross who has 
been serving as assistant works 
manager at the Kearny works will 
succeed Burke as project manager 
of the DEW Line. 

Timothy E. Shea of Summit, 
N. J., who has been vice -president - 
manufacturing, eastern area, will 
become vice -president -personnel and 
public relations, a new position re- 
porting to the president. 

RCA Selects 
Parts Head 

William T. Warrender 

WILLIAM T. WARRENDER, manager 
of the tube plant of the RCA tube 
division at Marion, Ind., has been 
appointed general manager of the 
recently created components divi- 
sion. He will be succeeded as plant 

Improved regulation 

MODEL B3 

The Model B3 Variable Voltage Regulated Power Sup- 
ply is an improved version of the standard time -tested 
Model A3. 
REGULATION: against load .15% 

against line .3% 

CONTINUOUSLY VARIABLE, 0 to 350 volts DC. 
CURRENT: 200 milliamperes. 

RIPPLE less than 3 millivolts peak to peak of any current 
or voltage. Either positive or negative output terminal 
may be grounded. 
VARIABLE stabilizec bins supply. 

Continuously Variable... 
without switching 

Models 5-2V and 5-4V Variable Voltage Regulated Power 
Supplies provide extremely well filtered and regulated direct 
current output which may be varied continuously without 
switching from zero to 500 volts. Maximum current output of 
the instruments may be drawn at any voltage setting. 
REGULATION: against load .15% 

against line .3% 

CONTINUOUSLY VARIABLE, 0 to 500 volts without switching. 
CURRENT: 200 milliamperes (any voltage setting) (5-2V). 

400 milliamperes (any voltage setting) (5-4V). 

EITHER POSITIVE OR NEGATIVE output terminal 
may be grounded. 

RIPPLE VOLTAGE less than 5 millivolts peak to peck. 
VARIABLE stabilized bias supply. 

MODELS 
5-2V 8 5-4V 

2232 EASE BURINSIDE STREET 
PORTLAND 15, OREGON 

BElmont 6-9292 
MANUFACTURERS OF SPECIAL ELECTRONIC EQUIPMENT 
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PLANTS AND PEOPLE continued) 

FERROXCUBE 
SHIELDING BEADS 

EFFECTIVELY 

PREVENT 
PARASITIC 
RESONANCES 

Ferroxcube shielding beads on input leads provide simple, 
efficient decoupling so that h -f, i -f and pulse signals from 
output stages will not be picked up by input wiring. High - 
permeability Ferroxcube material increases inductance so 

that lead acts as h -f choke while i -f, h -f and pulse oscilla- 
tions are damped by high losses that occur in Ferroxcube 
311 at frequencies over 0.5 mc. 

Ferroxcube shielding beads also increase the h -f effective- 
ness of button -type ceramic feed-thru capacitors. 

SEND FOR BULLETIN FC 5112 

FERROXCUBE CORP. OF AMERICA 
A Joint Affiliate of Sprague Electric Co., and Philips Industries, 

Managed by Sprague 

35 East Bridge Street Saugerties, New York 

TO THE ELECTRONIC ENGINEER 

We know-because we've been making 
'em for 40 years. But we admit that we 
can't pull some answers right off the 
shelf. Who can - with daily develop- 
ments in electronics, radar, guided mis- 
siles, computers, airborne communica- 
tions, automation and what have you? 
We know you're working on certain 
special projects which may be sched- 
uled for completion next week - next 
month-or next year. Right now we're 
interested in the problem you're 
working on for the future. We know 

q you'll have requirements for relays not 
P now available. And since you are the 

fellows establishing the spec's, you can 
avoid trouble by helping us anticipate 
your needs. Write Mr. E. M. Hunter, 
Research & Development Dept., Whee- 
lock Signals, Inc., Long Branch, N. J. 

& Mfg. Co.. has changed its name to 

RELAYS 

AehrGe.211 
LONG BRANCH, N. J. 

manager at Marion by Leonard 
Gillon, manufacturing manager 
there since 1954. 

After 11 years as factory engi- 
neer with several tube manufactur- 
ing firms he joined RCA in 1936 
at the Harrison, N. J., plant. 

In 1945, he was appointed de- 
partment manager in the record 
division at Camden, N. J., and in 
1946, general plant manager. Two 
years later he became chief engi- 
neer of the record division. When 
the Marion plant was acquired in 
1949, he was made plant manager. 

Lockheed Appoints 
Missile Director 
JOHN H. CARTER, former chief of 
the Air Force guided missile sec- 
tion at Wright Air Development 
Center, has been appointed as- 
sociate research director of Lock- 
heed's missile systems division. 

He will work directly with Louis 
N. Ridenour, the missile division's 
director of research, in implement- 
ing the division's research and 
development programs. 

Carter has been assistant direc- 
tor of development planning in 
Lockheed's corporate organization 
for the past three years. He joined 
Lockheed after 15 years in the Air 
Force where he gained wide ex- 
perience in the guided missile and 
aircraft fields. 

Lockheed also announced that 
Michael E. Browne has joined the 
missile systems division as a senior 
scientist in the research labora- 
tory's experimental general physics 
department. 

Browne has been with the Uni- 
versity of California as a research 
physicist and research engineer in 
its physics department and micro- 
wave laboratory. 

ORRadio Plans 
Tape Plant 
ORRADIO INDUSTRIES of Opelika 
Ala. will build a new plant designed 
expressly for the manufacture of 
magnetic recording tape for sound - 
and -color tv and electronic com- 
puters. 

The new $300,000 plant will in- 
crease the firm's production facili- 
ties 400 percent. Construction is 
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PRECISION QUALITY 

components 
OF TUNGSTEN, 

MOLY, NICKEL CLAD WIRE, 
ALLOYS, KOVAR 

Dett"INWIRES 
Quality controlled 

throughout production with 
Tungsten hard glass leads produced 
under General Electric Timing Control. 
Each tungsten lead is microspecially 
inspected for flaws. DKE offers highest 
quality and LOW PRICES. Send 
drawings for quotations and let us 
prove the economy of our prices. 

,. . 

ü 

DKt ÎÚ6E 
gASThe Engineering gineering 

Company can give you 
immediate delivery on following 
bases: 50 Watt, 3303B, 412 Indus- 
trial Base, Giant 7 Pin Bayonet, 4310 
Four Pin Jumbo, Tetrode, Hydrogen 
Thyratron Bases in both Aluminum 
and Copper up to 6.50 dia. etc. All 
bases to JAN-lA/MIL-E-1B and sub- 
jected to weights and strength tests. 
DKE HYDROGEN THYRATRON 

TUBE BASES 

CALL OR WRITE FOR QUOTATIONS 
ON YOUR SPECIFIC REQUIREMENTS 

THE engineering CO. 

27 WRIGHT ST., NEWARK 5, N.J. 

PLANTS AND PEOPLE (continued) 

scheduled to begin shortly with the 
new building expected to be ready 
for occupancy sometime in October. 

The building will cover 37,000 sq 
ft. It will be constructed on a 17 - 
acre tract. 

ORRadio Industries was founded 
by John Herbert Orr, president of 
the company. 

Hycon Elects 
Trevor Gardner 

Trevor Gardner 

TREVOR GARDNER, who recently re- 
signed as assistant secretary of the 
Air Force, was named chairman of 
the board of Hycon Mfg. Co. of 
Pasadena, Calif. 

He replaces Harry Oedekerk, who 
has been chairman since 1953. 
Oedekerk will continue on the board 
and remain active in company man- 
agement. 

Alden E. Acker is president of 
Hycon. The company, founded in 
1947, manufactures products in the 
electronic, guided missile, ordnance, 
and photographic products fields. 

An associated company is Hycon 
Aerial Surveys in Pasadena, which 
does world-wide aerial mapping and 
geophysical surveys. The firm's 
eastern subsidiary is Hycon East- 
ern of Cambridge, Mass. 

Gardner served as civilian head 
of the U. S. Air Force research and 
development program for a period 
of three years until last February. 
During this time, he directed the 
Air Force intercontinental ballistic 
missile program. 

Gardner was one of the original 
founders of Hycon Mfg. company 
and left the company, severing all 
connections, to take up government 
service. 

At Hycon Eastern, Alfred J. Pote 
was appointed executive vice -presi - 

Look no further- 
If you're looking for 

"BORON -FREE" 
fused quartz 

LABORATORY WARE 

The world's largest pro- 
ducer of fused quartz prod- 
ucts can help you with your 
most critical and exacting 
needs for your laboratory 
ware. 

Vitreosil products can 
be supplied in an unusually 
large variety of types and 
sizes. Also fabricated to 
specification to meet indi- 
vidual requirements. 

TRANSPARENT VITREOSIL 

For ultra-violet applica- 
tions, metallurgical investi- 
gations, chemical research 
and analysis, photochemis- 
try, spectroscopy and physi- 
cal, optical and electrical 
research. 

Send specifications for 
your requirements. Please 
use coupon below. 

THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 

16-20 Salam Sheet, Defer New Jersey 

Please send technical dota on 

Company 

Name 8 Title 

Street 

City Zone State 

um 

MUM' all11111 
Wont more i format.o s? Use ,ost card on last page. 
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COTO -COIL 
makes 

the iX2/ team 

The designing of electro- 
magnetic relays for custom 
installations calls for a com- 
bination of highly specialized 
knowledge. Some of the lead- 
ing relay manufacturers know 
they can count on Coto -Coil 
to provide the exact coil for the 
job in the quantity they need. 

Don't waste time trying to 
solve your own coil problems. 
Let Coto -Coil's 40 years of 
"know-how" do it for you. 

Send details to 

COTO -COIL CO., Inc. 
65 Pavilion Avenue 

Providence 5, Rhode Island 

IS/O 

COLOR SIGNAL CHECKING have You 
SPINNING? 

use J1 (1f S NEW 

Type 2015 
DIFFERENTIAL GAIN & 

PHASE MEASURING GENERATOR 

and Type 2036 
DIFFERENTIAL GAIN 

& PHASE ANALYZER 

Now you can conveniently measure small 
values of differential gain and phase 
with no more than a 5cm scope deflec- 
tion! Differential gain can be read at 
2 % /cm. Differential phase at better 
than 0.5% /cm. The test signal contains 
the measurement signal, sync, color 
burst and front and rear porches. 
The measurement signal is a sow or 
10 -step, with 5% to 20% super- 
imposed RF. Color certification 
tests are made to -1-1% with 
the continuously variable, cali- 
brated phase shifter. Type 
2007 Sync Signal Simulator 
is available as attachment. 

Write for 

COMPLETE 

INFORMATION 

Types 2015 and 2007 
illustrated 

TQ1-JnstrumQnt 
ELECTRONICS CORP. 
728 GARDEN STREET, CARLSTADT, NEW JERSEY 

PLANTS AND PEOPLE 

Alfred J. Pote 

(continued) 

dent and director of engineering. 
Howard W. Boehmer was appointed 
chief engineer. 

Before joining Hycon last year as 
vice-president and chief engineer 
Pote served at the Lincoln Labora- 
tory of MIT as head of the com- 
munication system design group. 
He worked with Bell Laboratories, 
Western Electric, Signal Corps 
Electronic Laboratories and others 
on scatter propagation. 

In addition to basic research on 
radio propagation, Pote has pro- 
duced equipment designs for high 
powered radio frequency sources. 

Dr. Boehmer joined the staff of 
the firm recently as assistant to the 
vice-president of engineering. 

Before joining the company he 
served as consultant and was in 
charge of the system analysis and 
evaluation group at the Lincoln 
Laboratory of MIT. 

Before that he was a research 
physicist for Stromberg -Carlson. 

He was associate professor of 
physics at the University of Colo- 
rado. 

GE Appoints 
Consulting Engineer 
THOMAS A. ELDER has been pro- 
moted to the post of consulting 
engineer in the engineering section 
of General Electric's power tube 
sub -department. 

In his new position, he will as- 
sist management in the technical 
evaluation of programs in the 
power tube field and will act as a 
liaison with various laboratories 
working in this field. 

From 1940 to 1953 he had 
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PLANTS AND PEOPLE (continued) 

several technical and supervisory 
assignments. From 1953 to April, 
1955, he served as manager of the 
design engineering group having 
responsibility for klystrons, travel- 
ing wave tubes, magnetrons, 
vacuum rectifiers, small microwave 
tubes and gas -switching tubes. In 
April, 1955, he was appointed 
manager of microwave tube prod- 
uct engineering. 

Republic Foil 
Adds Space 
REPUBLIC FOIL and Metal Mills is 
adding an 8,500 ft extension to its 
present building. The addition will 
house new offices and make room 
for new equipment to be installed 
later this year. 

Hall -Scott Acquires 
Douglas Roesch 
HALL -SCOTT, INC., formerly Hall - 
Scott Motors Co., has acquired 
Douglas Roesch, Inc. of Los An- 
geles in a cash transaction. 

The new acquisition will be in- 
tegrated into Hall -Scott's electronic 
division. 

Douglas J. Roesch, founder and 
president of the firm, is joining 
Hall -Scott as a vice-president and 
general manager of its electronics 
division. Roesch produces elec- 
tronics cable and wire and remote 
controlled television sets. 

The firm is Ha11-Scott's third elec- 
tronics acquisition in less than a 
year. The other two were Bardwell 
& McAlister and Dynamic Analysis 
Co. 

IBM To Build Lab, 
Names Engineers 
INTERNATIONAL Business Machines 
awarded a general contract for the 
construction of the company's air- 
borne computer laboratories at 
Owego, N. Y. 

Construction is to begin in May 
on a total of 408,000 sq ft of floor 
space which will include an ad- 
ministration building comprising 
72,000 sq ft, an engineering struc- 
ture of 152,000 sq ft, and a manu- 
facturing building of 184,000 sq ft. 

The new facility will house the 
airborne computer laboratories' re- 
search development and manu - 

II 

AR/EMMACHI NES 

Solve "IN -PLANT" PRINTING PROBLEMS 
- FASTER - NEATER - AT LOWER COST 

Markem machines meet many marking requirements: 
on fiat, curved or irregular shaped objects of plastics, 
paper, glass and metal. Mark items at production rates - or a few at a time - only as you need them. Easily 
changed type for variable data produces neat, clear im- 
prints in fast drying inks. Machine operation is simple. 

Markem can supply the right ma- 
chine, type and ink for your needs. 
Write for information, enclosing 
item you want to mark. 

PRODUCTS PACKAGES 

PARTS LABELS 

A REVOLUTIONARY liFirst 
h 

,J 

MARKEM MACHINE CO. 
KEENE 5, NEW HAMPSHIRE 

SERVICE -FITTED 
SERVICE -TESTED 
SERVICE -APPROVED 

SILICONE IMPREGNATED 
FIBERGLAS CUSHIONED 

CLAMPS 
Withstand Jet Engine Heat or Stratospheric Cold... 

ADEL has the answer to the need for 
a rugged, heat and abrasion -resistant 
clamp that can withstand the attack of 
the stratosphere's sub -zero cold and 
the intense heat of today's aircraft, mis- 
sile and rocket power plants. TEMPERA- 
TURE CHARACTERISTICS : Far above 
+550° F. to well below -90° F. Per- 
formance far beyond specifications of 
any other clamp. 

Easily installed on "bundle" or removed, 
and they retain their firm, cushioned 
grip despite severe vibration and extreme 
temperatures. Cut maintenance and 
replacement costs...cushions won't tear 
during engine harness assemblies and 
if material chars, due to extremely high 
temperatures, there still remains a 
safe, non-conductive layer-A positive 
"design -fix" for jet engines. 

SAMPLES & SPECIFICATIONS : Aircraft, Component & Guided Missile Manufacturers mail 
coupon today for samples and detailed information on how CLAMPS fit your specific needs. 

PRECISION PRODUCTS 
A Division Of 

Genera! Metals Corporation 

HUNTINGTON DIVISION 
1444 Washington Avenue, Huntington 4, West Virginia 

Name 

Company 

City Zone State 
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beettm- OlP INSTRUMENT INSURE 

Perfo 
ePtid 

Made under rigid quality -control throughout manufacture. Bird complete jewel 
assemblies come ready to install .. , saving production time ... eliminating 
rejects ... cutting costs. 

Bird jewels are custom mounted to your specifications, by skilled craftsmen. 
All assemblies are thoroughly inspected ... carefully packaged ... shipped 
to meet critical production schedules. 

And the cost - far less than trying to make the same assemblies in your own 
plant - actually only pennies to insure perfect performance for your 
instruments. 

Why not discuss the use of jewel bearings or special assemblies with the Bird 

engineering staff - they are always at your service for all types of jewel 
bearing problems - no obligation of course. 

For information on Bird Jewel Assemblies write for Bulletin 5. 

Over 40 years of serving industry with Quality jewel bearings 

Pie &, Co., Inc. 
1 Spruce Street, Waltham 54, Mass. 

SAPPHIRE AND GLASS JEWELS, PRECISION GLASS GRINDING, 
JEWEL MOUNTING AND ASSEMBLY, SAPPHIRE STYLII 

HIGH ALTITUDE 

LOO 
CONTROL INSTRUMENTS 

require MAXIMUM Performance 

MINIMUM Size - Weight - Power Drain 

BRAILSFORD 

AGS TIMERS 

ARE UNMATCHED 

IN THESE BASIC 

REQUIREMENTS 

SPECIFICATIONS 
Model AGS-4 

IF YOU HAVE A 

TIMING PROBLEM 

WHERE SIZE, 

MASS AND POWER 

DRAIN ARE CRITICAL 

READ THESE 

NUMBER OF CIRCUITS -4 SPOT SIZE --3 IN. X 2'4 IN. X Pa IN. 

WEIGHT -6.1 OZ. POWER INPUT-.008 AMP. ,a. 6 V.D.C. 

SPEED REGULATION ±1.0°. ±50.0°6 VOLTAGE SHIFT 

ALSO AVAILABLE 1-2 OR 3 CIRCUITS 

WRITE FOR LITERATURE 

BRAILSFORD & CO. INC. 
670 MILTON ROAD RYE, N.Y. 

ENGINEERING DEVELOPMENT 

SUB FRACTIONAL WATT D.C. MOTORS 

MANUFACTURING 

SIGNALLING SYSTEM COMPONENTS 

PLANTS AND PEOPLE (continued) 

facturing operations presently 
located at Vestal, N. Y., and at the 
firm's manufacturing plant in 
Poughkeepsie, N. Y. IBM also an- 
nounced the appointment of Gavin 
A. Cullen as general manager of 
the company's new San Jose, Calif., 
plant. Since 1955 he has been 
general manager of the Kingston, 
N. Y., military products center. He 
has been with the company since 
1932. 

IBM recently announced that its 
present San Jose operations will be 
moved late this year into new 
facilities, comprising 400,000 sq ft, 
soon to be constructed. 

Robert P. Crago, formerly as- 
sistant general manager of the 
military products center, succeeds 
Cullen as general manager at the 
Kingston facility. He joined the 
firm in 1949. Richard J. Whalen 
has been named assistant general 
manager of Kingston. He pre- 
viously was manager of engineer- 
ing there, a post to which Harold 
D. Ross, formerly manager of de- 
velopment engineering at Kingston, 
has been appointed. 

Motorola Promotes 
Harold Jones 

Harold A. Jones 

HAROLD A. JONES has been pro- 
moted to national sales manager of 
Motorola Communications and 
Electronics. 

He formerly was executive as- 
sistant to the national sales man- 
ager, Eugene S. Goebel, who re- 
cently was named vice-president for 
market relations. 

Jones joined Motorola in 1946 
as a television receiver engineer. 
He subsequently served Motorola as 
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PROVEN PERFORMANCE 

at elevated 
temperature... 

a steel ball... 

and a 

1,000 

gram 

weight... 

prove that... 

(Y1EMFLEX 105 ) 
gives you greater resistance 

to penetration 

In the testing ovens of Irvington's 
quality control laboratories, the su- 
periority of tough Temflex 105 is 
proven repeatedly. Weighted, "pres- 
sured" with an inserted steel ball that 
would penetrate older type plastic 
tubings far sooner, Temflex shows 
20% greater strength. Besides passing 
ASTM D-876 tests, Temflex far sur- 
passes the other requirements of Mil - 
I -631 C specification. It is QPL 
approved and has UL approval as a 
105° C. tubing. Self -extinguishable, 
fungus resistant Temflex comes in all 
standard colors and sizes. Send for 
samples and literature. 
*Reg. U. S. Pat. Off. 

iRvrNcroN 
DIVISION 

Minnesota Mining and 
Manufacturing Co. 

11 Argyle Terrace, Irvington 11, N. J. 
9 
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a microwave development engineer, 
2 -way systems engineer and in 1948 
was appointed engineering super- 
visor of advertising and publicity. 
In 1949 he was named manager of 
the technical information center, 
and in 1954 took on the added re- 
sponsibilities of executive assistant 
to the national sales manager. 

Transitron Opens 
New Plant 
TRANSITRON, INC. opened a modern 
100,000 sq ft plant in Manchester, 
N. H. The firm moved from New 
York to the larger quarters which 
will provide facilities for over 400 
employees, plus an enlarged staff 
of engineers and technical con- 
sultants. The principals of the 
firm Sam K. Lackoff, president; 
Ralph H. Baer, chief engineer; 
Leonard Geier, director of purchas- 
ing, will make permanent residence 
in Manchester. 

Incorporated in 1951, the com- 
pany produces a line of electronic 
signal generators and allied test 
equipment, in addition to a variety 
of electronic and electro -mechanical 
aircraft instruments. 

The company recently became a 
subsidiary of Van Norman Indus- 
tries of Springfield, Mass. 

Topp Plans Merger, 
Appoints Engineer 
TOPP INDUSTRIES of Los Angeles 
announced merger plans for the 
acquisition of Haller, Raymond and 
Brown, Inc. of State College, Pa. 

Robert V. Higdon, president of 
Haller, heads a staff of 250 en- 
gineers, scientists, and supporting 
personnel engaged in electronics, 
electro -mechanical, and other scien- 
tific research and development. He 
is a former assistant professor of 
electrical engineering at Pennsyl- 
vania State University. Prior to 
joining HRB, Inc., as a project en- 
gineer, he was with Naval Research 
Laboratory and Norden Labora- 
tories Corp. 

B. F. Gira, president of Topp In- 
dustries, was formerly president of 
Bonner Machine Works which 
merged with the Topp Industries in 
1955. Before founding this com- 
pany, he was with Douglas Aircraft 

now available to you 

STROMBERG- 
CARLSON 

TYPE RELAY 

If reliable operation of a large num- 
ber of contacts has application to 
your work, you should examine this 
remarkable relay, manufactured with 
extreme precision. 

Our gang -type "B" relay can be 
furnished with combinations of A, B 
or C contacts with a capacity of up 
to 60 form A contacts. It will accom- 
modate six stacks of spring combina- 
tions which, due to special construc- 
tion, occupy an unusually small 
space and make the relay desirable 
for group mounting. 

This relay has been for years dis- 
tributed exclusively and in large 
numbers to the Independent tele- 
phone industry. Expanded produc- 
tion facilities enable us now to offer 
it to the general engineering world. 
Like all our relays, it is designed to 
operate under extreme ranges of 
temperature and humidity. 

On request ... If you will write or 
call, and state the application you'd 
plan to use it in, we'll be happy to 
send additional information, and a 
catalog of our entire relay line. No 
obligation, of course. 

STROMBERG-CARLSON 
A DIVISION OF GENERAL DYNAMICS CORPORATION 

TELEPHONE INDUSTRIAL SALES 
114 CARLSON ROAD, ROCHESTER 3, N. Y. 

Want more information? Use post card on last page. 

375 

www.americanradiohistory.com



YEAR 
Uë PM 

to nor, quality 
in missile 

launching connectors 

means safety 

DMA-Solenoid 
or Manual Release. 
41 to 140 Cantacts. 
Coaxials Available. 

GMt-Skid Away 
Release. 18 Size 

14 Contacts. 

GMD-Skid Away 
Release. 22 or 50 
Size 14 Contacts. 

Performance of missile 
laurching connectors 

canrot be "hit or miss." 
It mist be right! That's 

where Cannon's reputation 
for quality and design 

experience cal help you 
... with the most complete 

and most reliable line 
available. 

CANNON ELECTRIC CO. 
32C9 Humboldt Street 
Los Angeles 31. Calif. 

Please Refer to Dept. 120 IS 1 

PLANTS AND PEOPLE (continued) 

Company as manager of four East- 
ern offices and later as chief pur- 
chasing agent for the West Coast. 

The two executives stated that 
according to current plans, their 
companies will combine to develop 
and produce electronic systems for 
aircraft and guided missiles and 
engage in industrial and commer- 
cial projects in addition to their 
defense work. 

Headquarters would be located in 
Los Angeles where Topp Industries 
designs and manufactures aircraft 
instrumentation, airborne systems, 
electronic controls, industrial auto- 
mation devices and electro -me- 
chanical equipment. Haller, Ray- 
mond and Brown would continue to 
carry on its electronics research and 
development programs at its State 
College facilities as a subsidiary. 

Topp Industries also announced 
that Frank H. Squires has been ap- 
pointed director of quality control. 

Squires was formerly quality con- 
trol manager at Lear in Santa 
Monica, Calif. In previous years he 
has held responsible quality control 
positions with Hughes Aircraft Co., 
Air Associates and Thomas A. Edi- 
son Industries. 

He is currently chairman of the 
Los Angeles section, American So- 
ciety for Quality Control. 

Fairchild Camera 
Promotes Hodgson 
RICHARD HODGSON was named ex- 
ecutive vice-president of Fairchild 
Camera and Instrument Corp. His 
appointment followed the resigna- 
tion of John M. Case, who came to. 
Fairchild in 1953 from IBM. Case 
was named executive vice-president 
in 1954 with the specific assign- 
ment of planning and implementing 
a program of functional decentrali- 
zation, which he has recently com- 
pleted. 

Hodgson, a corporate vice-presi- 
dent and general manager of the 
company's largest division, recon- 
naissance systems, joined Fair- 
child Camera a year ago. He will 
continue as general manager of the 
division. Formerly president of 
Chromatic Television Laboratories, 
he has been a research staff mem- 
ber of M.I.T.'s radiation laboratory 
working on microwave develop - 

TO 

RESEARCH -MINDED 
ENGINEERS 

AND 
SCIENTISTS 

You can make the most of 
your creative and imagina- 
tive ability at North Ameri- 
can's Columbus Division- 
home of the famous Navy 
FURY JETS. 

Exciting, advanced research 
programs are now under- 
way in six promising fields; 

MICROWAVE 

ANTENNAS 

RADOMES 

FLIGHT 
CONTROL 

FIRE CONTROL 

SERVO- 
MECHANISMS 

To find out more about a 
highly profitable research 
engineering career in 
Columbus, 

CONTACT: 
Mr. J. H. Papin 

Dept. 56 EL 

NORTH 
AMERICAN 
AVIATION, INC. 

Columbus 16, Ohio 
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PLANTS AND PEOPLE (continued) 

ments, radar consultant to the 
office of the Secretary of War, and 
civilian radar advisor to Gen. Hoyt 
B. Vandenburg. 

In addition to his military asso- 
ciations, Hodgson has also been a 
director of television development 
for Paramount Pictures Corp., as- 
sistant treasurer of Allen B. Du - 
Mont Laboratories and head of the 
engineering management division 
of Brookhaven National Labora- 
tory, A.E.C. 

Sylvania Programs 
Atomic Expansion 
SYLVANIA ELECTRIC plans a multi- 
million dollar expansion program in 
the atomic power field. 

The first step of the program, 
which will extend over the next five 
years, will be new production and 
development facilities for nuclear 
fuels and components. The new pro- 
duction plant and laboratory will be 
constructed on one of several sites 
under consideration in the East. 

The company also announced that 
Donato J. Bracco has been named 
manager of the chemistry labora- 
tory. 

In his new post, he has responsi- 
bility for the company's research 
programs in such fields as surface 
chemistry, electrochemistry, solid 
state chemistry, reaction kinetics, 
diffusion and analytical research, 
including radioactive chemical pro- 
cedures. 

Bracco came to Sylvania in 1947 
as an engineer in the physics 
laboratory. He served in various 
assignments concerned with physi- 

Donato J. Bracco 

. Ideal for PANEL MOUNT ON 

MACHINE or at CONTROL CENTER 

Aluminum knurled reset knob - entire 
face flush to front of machine or at con- 
trol center, singly or grouped. Counter can 

be placed into panel and fastened from 
front. 

V a 
Veldt:di. rrr7> 

... Tumbler -lock KEY RESET. ONLY A 

"KEY MAN" CAN RESET IT! 

Prevents unauthorized tampering wherever 
this counter is located. Accurate counts up 
to 1000 per minute. 

have you 
Edge Lighting Problems? 

The unparalleled design flexibility of the 

Lackon® photo -marking process may offer you 

the best solution. With a minimum of gimmicks 

and gadgetry, Lackon® gives you a panel of 

unequalled marking accuracy, optimum legi- 

bility and lighting uniformity, with excellent 

resistance to severe environmental conditions. 

Designed, tested and quality controlled in our 

government approved laboratory, Lackon® edge 

lighted panels, knobs and knob skirts meet 

and exceed lighting, legibility and durability 

requirements of specification MIL -P-7788. 

H 

F 

T 

R 

A 

N 
S CHANNEL 

T 
The Lackon® engineering staff of the United 

States Radium Corporation will readily assist 

your panel engineering department during the 

initial design stage. The cooperative applica- 

tion of their skill and experience in lighting 

techniques to your panel design will speedily 

resolve design difficulties, result in decided 

production economies, and yield a remarkably 

superior finished product. For information 

write Dept. E-6 

United States Radium 

Corporation 
535 Pearl St., New York 7, N. Y. 

Regional offices at: 4624 W. Washington 
Blvd., Chicago 44, III.; 5420 Vineland 
Ave., North Hollywood, Calif.; 36 Avenue 
Krieg, Geneva, Switzerland; Radelin-Kirk, 
Ltd., 1168 Bay St., Toronto 5, Ont., Canada 

I 1 !' RADIUM u 

"idd tded 

VERSATILE 

COUNTING UNIT 
to vuun PRODUCT, 

MACHINE, or METHOD 

Model 6 -Y -1 -MF 
with Knob Reset 

Small, compact - with mechanism 
entirely enclosed as protection 
against dust and moisture. Maxi- 
mum visibility. Records accurate 
count at high, low and intermediate 
speeds. 

Send for Bulletin No. 55 

DURANT MFG. CO. 
1912 N. Buffum St., Milwaukee 1, Wis. 
112 S. Water St., Providence 3, R.I. 

Representatives in Principal Cities 
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SPECIALISTS 

COMPLETE LINE of deflection yokes for every need including military 
and special yokes. Focus Coils for tough problems. We'd like to help 
you with new applications. Write or phone Dr. Henry Marcy today. 

s ntron2c 
INSTRUMENTS, INC. 

170 Industrial Road Addison, 11l. Phone: TErrace 4-6103 

ecteltieet 
PRINTED CIRCUIT 

OSCILLOSCOPE KIT 
FOR COLOR TV! 

1 
Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 

for color TV work, ideal for critical Laboratory ap- 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 11/2 db at 3.58 Mc (TV 
color burst sync frequency). Down only 5 db at 5 
Mc. New sweep generator 20-500,000 cycles, 5 timer the range usually offered. Will sync wave form 
display up to 5 Mc and better. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail - retrace blanking am- 
plifier - voltage regulated power supply -3 step 
frequency compensated vertical input - low ca- 
pacity nylon bushings on panel terminals - plus a 
host of other fine features. Combines peak perform- 
ance and fine engineering features with low kit cost! 

rTea adze T v 

SWEEP GENERATOR KIT 
ELECTRONIC SWEEP SYSTEM 

2 A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 

(color or monochrome). FM frequencies too! 4 Mc - 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all -electronic sweep sys- 
tem. Nothing mechanical to vibrate or wear out. 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57- 
180 Mc on calibrated harmonics. Plug-in crystal in- 

cluded. Blanking and phasing controls - automatic 
constant amplitude output circuit-efficient atten- 
uation - maximum RF output well over .1 volt - 
vastly improved linearity. Easily your best buy in 
Sweep generators. 

MODEL 
TS -4 

$4950 

Shpg. Wt 
16 lbs. 

COMPANY 
A SUBSIDIARY OF DAYSTROM, INC. 

BENTON HARBOR 14, MICH. s 
WRITE FOR FREE CATALOG 
...COMPLETE INFORMATION 

cal and chemical research, and be- 
came acting manager of the chem- 
istry laboratory last August. Prior 
to joining Sylvania he had been 
with the New York office of the 
U. S. Atomic Energy Commission, 
and the titanium division of Na- 
tional Lead Co., in engineering and 
research capacities. 

Electro Tec Consolidates, 
Expands Plants 
ELECTRO TEC CORP. of South Hack- 
ensack, N. J., producer of precision 
slip ring and commutator assem- 
blies, has integrated the parent 
company, Electro Tee Corp., with 
Electro Tee of Florida, heretofore 
a wholly owned subsidiary, and In- 
strument Corporation of America 
of Blacksburg, Va. 

The new corporate set-up ties -in 
with major expansion of plant fa- 
cilities in all three divisions. In- 
cluded in the expansion is the 
Florida division in Ormond Beach, 
as well as major additions to exist- 
ing facilities in Virginia and New 
Jersey. 

Baird and Atomic 
Approve Merger 
PROPOSED MERGER between Baird 
Associates, Inc. and Atomic Instru- 
ment Co., both of Cambridge, Mass., 
has been unanimously approved by 
directors of both companies, subject 
to stockholder approvals. 

Baird Associates, Inc., has for 
20 years designed and manufac- 
tured optical -electronic equipment. 
At the end of the first half of its 
fiscal year, the company reported 
total sales of $1,657,000, compared 
with $1,914,000 for the entire fiscal 
year ending September 30, 1955. 
Net profit for the six-month period 
was approximately $107,000. Baird 
reports a backlog as of March 31, 
1956 of over $1 million. 

Atomic Instrument Company, 
formed in 1946 for manufacture of 
components and instruments for the 
nuclear and electronic industries, 
reported total orders of $346,000 
for the first quarter of its fiscal 
year ending March 31, 1956. This 
represents a gain of 22 per cent 
over a similar period in 1955. Ship- 
ments during this time totaled 
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NEW 

BAKER 
NON -SAG 

Platinum C1aL 

Tungsten Wire 
STANDS UP BEST WHERE 

HIGH TEMPERATURES ARE REQUIRED! 

In scientifically controlled comparison tests 

to determine relative sag at elevated tempera- 

tures, both platinum clad molybdenum and 

platinum clad tungsten wire showed very little 

sag. But at 1200°C the molybdenum sagged 

seven times faster than the tungsten. 

In addition to this advantage, tungsten shows 

a substantially lower degree of interaction with 

platinum. Baker's Platinum Clad Tungsten 

'Wire is available in a broad range of diameters. 

Send for free booklet 
"Platinum Clad Tungsten Wire." 

113 ASTOR STREET, NEWARK 5, N.l. 
NEW YORK CHICAGO 

SAN FRANCISCO LOS ANGELES 

(ENGEL-NAiQO /NOLJS-7-.Q/C!) 
Want more information? Use -ost card on last page. 
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$310,000, 19 per cent over a year 
ago. As of March 31, Atomic's back- 
log was nearly $330,000. 

Walter S. Baird, president of 
Baird Associates, will serve as 
president of the merged corporation 
and Leonard Cronkhite, president 
of Atomic Instrument, will be vice- 
president in charge of marketing. 
Principal officers of both companies 
will assume corporate officer posts. 

Leach Names 
Julin President 

R. F. Julin 

KENNETH F. JULIN has been ap- 
pointed president of Leach Corp. 
He has been executive vice-presi- 
dent and general manager since 
December, 1954. 

Leach manufactures relays and 
other electronic and electrical prod- 
ucts. 

Julin served as general manager 
of the Leach Relay Co. before its 
absorption by Leach Corp. Previ- 
ously, he was general manager of 
the Jeffries Transformer Co. 

U. S. Time Sets 
Electronics Expansion 
THE UNITED STATES TIME CORP. of 
Waterbury, Conn. is planning to 
purchase the J. Pierpont Morgan 
estate at Irvington, N. Y. to estab- 
lish an instrument research and de- 

velopment laboratory on the prop- 
erty. 

The firm seeks to include the 27 

room mansion in its instrument re- 
search program at Irvington and 
will pay approximately $100,000 for 
the four and a half acres and the 
two buildings. 

Earlier this year the company 

EVERYONE 

tZNS 
with 

PLUG-INS 
Every day more organiza- 

tions are discovering the 

advantages of using EECO 

plug-in circuits in develop- 

ing electronic equipment. 

Why not join this winners' circle and prove the 

advantages for yourself? 

o e Your engineers will be free to concen- 

trate on the design of systems instead of routine 

circuit detail. 

Your technicians can cut fabrication 

time and step up production by wiring sockets 

instead of circuits. 

Your customers will enjoy the satisfac- 

tion of superior equipment, the convenience of 

easier maintenance. 

All of which adds up to greater profits, 
increased customer prestige, and more 
orders for you. 

Standard EECO plug -ins, proven by 

more than four years' service in some 
of the nation's largest data systems, 
are available from stock. Custom units 
can be readily manufactured to your 
circuit requireménts. Costs are actual- 
ly below those of standard assembly 
methods. Write for data file No. A-2. 

ELECTRONIC ENGINEERS: EECO offers 
career opportunities in challenging 
systems design and related projects. 
Send resume to R. F. Lander. 

EECO PRODUCTION COMPANY 
a subsidiary of 

Electronic Engineering Company 
of California 

P redo rt lon 
Company 

e 

e+áiP 

er? 

506 EAST FIRST STREET 

SANTA ANA, CALIFORNIA 

Want more information? Use post card on last page. 

379 

www.americanradiohistory.com



PRECISION 
PHASE 
METER 

Measuring ci fraction 
to .1' with excellent 
stability. 
.3 volt sensivity. 
0.18 full scale direct 
indication of phase an 
gle in degree. 
No amplitude adjust- 
ment. 

Type 405 Specifications: 
Frequency Range: 8 cps to 100 kc. 
Phase Ranges: 0-18, 0-36, 0-90, 0-180 or 

180-198,180-216,180-270,180-360. 
Accuracy: 1A° relative, ± 2% or ± I absolute. 
Input voltage .3 volt to 75 volts. 

Price: $485 F.O.B. Passaic, N. J. 

ADVANCE 
ELECTRONICS LAB., INC. 

451 Highland Avenue Passaic, N.J. 

Precision 
precious 
types of 

Miniature and Sub -Miniature 

SLIP RING ASSEMBLIES 

BRUSH BLOCK ASSEMBLIES 

COMMUTATORS 

and other 
Electro -Mechanical Components 

PRECISION MADE 

TO YOUR OWN SPECIFICATIONS 

molded products with exacting tolerances in 
and non -precious solid metals of all alloys. All 
Thermo -Plastic and Thermo -Setting materials. 

Slip Ring Assemblies fabricated or one-piece precision 
molded to your specifications in Nylon, Kel-F, Mineral filled Mellamine, Phenolic, and other materials. Rings and leads 
spot welded or brazed together for positive electrical circuit. 

Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 

COLLECTRON CORPORATION 
MUrray Hill 2-8473 216 East 45th Street New York 17, N. Y. 

PLANTS AND PEOPLE (continued) 

took an option on controlling in- 
terest in Electronic Specialty Co. of 
Los Angeles. 

Ram o -Wooldridge 
Selects Sterner 
JOHN STERNER, former vice-presi- 
dent of Baird Associates of 
Cambridge, Mass., has been named 
director of flight test operations 
for the guided missile research 
division of Ramo -Woodridge Corp. 

Dr. Sterner was associated for 
four years with the Watertown 
Arsenal, Mass., metallurgical re- 
search laboratory for the Army 
Ordnance Corps. He left the Arse- 
nal to become one of the founders 
of Baird Associates with which he 
was affiliated for eighteen years. 

As director of flight test opera- 
tions, he will serve as the division's 
director of operations at Patrick 
Air Force Base, Fla. 

Nuclear Corp Acquires 
Another Company 
NUCLEAR CORPORATION of America 
has acquired the assets and busi- 
ness of Research Chemicals of 
Burbank, Calif., in exchange for 
22,222 shares of Nuclear's Class A 
stock. 

Research Chemicals, Inc. is en- 
gaged principally in the separation 
of rare earths from raw material, 
or partially processed materials. In 
1955, Radioactive Products of 
Detroit, Mich. was acquired and 
earlier this year Nuclear bought 
Central Sales & Manufacturing 
Corp. of Denville, N. J. 

Nuclear manufacturers radiation 
detection equipment, electronic 
components and related end -equip- 
ment, radio active pharmaceuticals 
and special chemicals. 

Sorensen Completes 
European Merger 
SORENSEN & COMPANY'S European 
subsidiary, Sorensen Ltd. of 
Zurich, Switzerland has merged 
with Applied Research and Develop- 
ment Ltd., also of Zurich. The 
newly -formed firm will be known 
as Sorensen -Applied Research and 
Development. 

Franz Roth, president of A.R.D., 
will be sales and finance executive 
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PLANTS AND PEOPLE (continued) 

of the new company. Paul Corbat, 
of Geneva, brother of Marcel 
Corbat, chairman of the board of 
Sorensen in Stamford, Conn., will 
direct research, technological and 
production activities. 

Studebaker -Packard 
Builds Missile Plant 
AEROPHYSICS DEVELOPMENT CORP., 
a subsidiary of Studebaker - 
Packard specializing in guided 
missile research and development 
work, is building a new $1.6 mil- 
lion plant in Santa Barbara, Calif. 
The new facility, to consist of a 
56,120 sq ft engineering building 
and a 45,000 sq ft research build- 
ing, is scheduled for completion by 
the end of the year. 

The company is moving personnel 
from Santa Monica to Santa Bar- 
bara, and plans to shift projects 
now in progress to the area as 
rapidly as possible. 

ITRT Promotes 
Top Executives 

Frederick R. Furth 

REAR Admiral Frederick R. Furth, 
U.S.N. (Retired), has been elected 
a vice-president of the Farnsworth 
Electronics Co. division of IT&T. 
Admiral Furth retired from the 
U. S. Navy at the end of 1955 to 
join the Farnsworth organization 
as special assistant to the presi- 
dent. 

He was promoted to the rank of 
Rear Admiral in 1953, while serv- 
ing as assistant chief of the Bureau 
of Ships for electronics. 

As Chief of Naval Research in 
1954 and 1955, Admiral Furth 
directed the expansion and use of 
new techniques in the Navy's con - 

STOCK KNOBS 
IN ANY QUANTITY 
NEVER A MOLD CHARGE 

GEE-LAR-The House 
of Knobs-can give you a 

wide selection of knobs for 
every application. Hundreds 
of patterns and styles always 

in stock, and you're never 
concerned with a tool charge. 

WRITE TODAY for 
illustrated GEE -LAR 
Catalog. Free! 

GOLD INLAY KNOBS 
Select your knobs or pointers from 
GEE-LAR'S huge stock of quality 
products. Fast service ... lower cost- 
always at GEE -LAR! 

GEE -LAR MANUFACTURING COMPANY 
421 South Wyman Street Rockford, Illinois 

Id-Lf ! -- 
I i 

TI3RMINATE PRECI23I4DN RESIS,C 
WITH !SPEED AND RELIABIL 

WELIDMi4TIC - 

I , , 

resistance wire 

welded to leads 

without stripping 

enamel * 

precision stored -energy, welding 

WELDMATIC MODEL 1012 TWEEZER TYPÈ WELDER 
-- 

welds fine wire to leads or tabs while resistor is on winder. 

Enamel stripping and flux contamination eliminated, 

with production time halved. Welded connection 

is very positive, stable, rind rugged. 

Made by Ircal Industries 

U_ N I T E K CORPORATION __ 

259 Ijalstead Avenue Pasadena 8, California 
Write for Complete Technical Information 

. on Stoted Enemy NVeltling 
ff I 
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FAST ACCURATE CALIBRATION 
Now possible with one completely self- 
contained AC -DC calibration standard requir- 
ing a minimum of operator training and pre- 
vious instrument calibration experience. 

Use the Compact 
Model 829 ,, 

INSTRUMENT 
CALIBRATION 
STANDARD for 

LABORATORY PRODUCTION 
STANDARDS TESTING 

INSTRUMENT i/INSPECTION 
REPAIR & SERVICE 

All Circuits, Power Supplies 
and Standards are contained 
in One Single Cabinet! 

Precise, practically error -proof check- 
ing of most types of electrical indicating 
instruments in daily use is a routine con- 
venience for Model 829 users. Maintenance 
of quality control by frequent calibration 
of instruments and allied test equipment 
can be accomplished within departments 
by available personnel. A mechanical index 
explains step-by-step test procedure. 

WESTON Special Meters 
used as standards have 
5 -inch mirror precision 
scales, knife edge pointers 
and are adjusted to better 
than 0.2% accuracy. 

Calibration to full scale accuracy of 
0.5% can be accomplished for all instru- 
ments measuring d -c voltage (22 ranges) 
from 0.25 mv to 2000 volts, d -c current (22 
ranges) from 2 pa to 20 amperes, a -c volt- 
age (19 ranges) from 1.5 mv to 1500 volts, 
and a -c current (14 ranges) from 1.5 ma 
to 20 amperes. Net price $2345. FOB 
Boonton, N.J. 

Write for Technical and Application Data. 

Radio 3requellcy 
LABORATORIES, INC. 
Boonton, New Jersey, U. S.A. 

PLANTS AND PEOPLE (continued) 

tinuing support of upper atmos- 
phere research. 

Federal Electric Corp. of IT&T 
announced the appointment of Vice - 
Admiral Richard H. Cruzen, USN 
(Ret.) as project manager for the 
Dew Line. 

Federal Electric was recently 
awarded the contract to operate and 
maintain the radar chain. 

In his new position, he will have 
full charge of the over-all operation. 

He has a background of extensive 
experience in Arctic and Antarctic 
service. In 1939 he commanded the 
U.S.S. Bear, and was second in com- 
mand under Rear Admiral Richard 
E. Byrd, in the establishing of bases 
at Little America, and in Mar- 
guerite Bay, Palmer Land, Antarc- 
tic. 

IT&T's Federal Telephone and 
Radio Co. announced the appoint- 
ment of Earl M. Allen as chief sig- 
nal officer of the railroad division. 

He comes to Federal from 
Mass Transportation Consultants 
in New York, where he served as 
chief consulting engineer for the 
past year. Identified with the rail- 
road signaling field for more than 
40 years, he has made more than 
100 patent disclosures for railroad 
system designs and signal appa- 
ratus. 

Magnetic Elects 
Executive Officers 

A. O. Black 

ARTHUR O. BLACK has been elected 
president and William D. Dickey, 
executive vice-president of Mag- 
netics, Inc. of Butler, Pa., manufac- 
turers of mar -n -'tic components for 
electronics applications. 

With only eight customers less 
than four years ago, the firm now 

New HYSOL Adhesive 
Improves Laminates For 
Printed Circuit Systems 

DOUBLES Bond Strength 

INCREASES Solder Temperatures 

Now, printed circuit temperatures 
are no longer limited by the bond- 
ing agent, but only by the base 
material itself. Copper clad lami- 
nates, using the HYSOL 2217 sys- 
tem eliminates the need for low 
solder temperatures which result in 
poor reliability. Higher tempera- 
tures provide improved reliability, 
reduce soldering cycles, and in- 
crease production. And HYSOL 
2217 bond strength is double that 
of any other process. 

A 
V HYS. 1 1 

rM.C.f'// 
Whatever your bonding 
problems, check HYSOL 
adhesives first. 

Write for details 

HOUGHTON 
LABORATORIES 

INC. 
100 HOUGHTON AVE. 

OLEAN. NEW YORK 
In Canada 

HYSOL (CANADA), LTD. 
184 Laird Drive 

Leaside, Toronto 17. Ontario 

Want more information? Use post card on last page. 
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PLANTS AND PEOPLE (continued) 

has over 600 customers. 
Black, one of the founders of 

Magnetics, has acted successively 
as director of sales and executive 
vice-president of the concern. 

He served several years on the 
developmental engineering staff of 
the Naval Ordnance Laboratories. 

Dickey served as general auditor 
and assistant treasurer with H. K. 
Porter Co. prior to joining Mag- 
netics in 1955 as treasurer. 

Clark Named For U. S. 
Engineer Development 
ROBERT L. CLARK has been ap- 
pointed executive secretary of the 
National Committee for the De- 
velopment of Scientists and En- 
gineers. In establishing the 
committee, President Eisenhower 
said : "The National Science 

oun.a ion wi provide staff serv- 
ices for the committee and provide 
leadership to other departments 
and agencies in carrying forward 
activities which will contribute to 
a solution of the problem." 

Clark comes to the Foundation 
from the Office of Defense Mobili- 
zation where he has been consultant 
on the executive reserve since May 
1955. Between 1953 and 1955, he 
was a partner in the firm of Clark, 
Hitchcock and Associates, resource 
development consultants. 

Chairman of the committee is H. 
L. Bevis, president of Ohio State 
University. Vice-chairman is E. A. 
Walker, dean of engineering at 
Pennsylvania State. 

American Bosch 
Promotes Three 
SIDNEY E. MILLER, vice-president 
of engineering for American Bosch 
division of American Bosch Arma 
Corp., was named to fill the vacant 
post of vice-president and general 
manager of the Springfield, Mass. 
division of the company. Harold 
R. Sennstrom, vice-president of 
product development, succeeds 
Miller as vice-president of engi- 
neering. Kenneth F. Leaman be- 
comes assistant general manager 
as well as vice-president of manu- 
facturing. 

Miller has been associated with 
American Bosch since 1944 in 

i 

A U G AT 
Sub -miniature Tube Cradles 

HEAT DISSIPATION 
CUSHION FROM SHOCK AND 
VIBRATION 
Protect the efficiency of your sub -miniature 

tubes, resistors and capacitors in electronic 
equipment with Augat Tube Cradles. These 
mite -sized marvels reduce tube temperature 
by conducting the heat and dissipating it 
rapidly. Augat Tube Cradles hold tubes firm 
and steady regardless of external shock and 
vibration. Once your tubes are inserted in 
the cradles, they stay put! 

Augat Tube Cradles come in three types as 
shown on the left and may be obtained in 
cadmium plated spring steel; beryllium 
copper, silver plated; or silver magnesium 
nickel where heat dissipation is desired. The 
base of cradles is convex shaped to provide 
additional tension when cradle is fastened 
to chassis. Where additional conductivity is 

required, shields are available in copper 
silver plated with gold flash or in silver mag- 
nesium nickel material. 

Write for additional information and samples 

AUGAT BROS. INC. 
31 PERRY AVENUE ATTLEBORO, MASS. 

Less than one part per million impurity 
remains during low cost gas purification with 

DEOXO puri .i - rs 
NO MAINTENANCE 

NO OPERATING COST 

NO REACTIVATION 

CATALYTIC OPERATION 
AT HIGH OR LOW PRESSURE: 

AT ROOM TEMPERATURE: 
Removal of oxygen (up to 3°ó) 
and/or hydrogen (up to 6°ö) 

AT 125° CENTIGRADE: 
Conversion of CO to CO, 

AT 250° CENTIGRADE 
Methanation of CO to CH, 

AVAILABLE CAPACITIES: 
25 CFH to 500,000 CFH and larger. Special 
units designed for specific requirements. 

Write for FREE, informative booklet No. 10 and technical assistance. 

BAKER 
6 COMPANY, /NC. 

PRECIOUS 
METALS 

1 
1 1 3 Astor Street 
Newark 5, New Jersey 

[ ENGELHA.Q.O /.A10U.S 
NEW YORK SAN FRANCISCO LOS ANGELES CHICAGO 
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Shasta 
INSTRUMENTS designed for the user! 

MODEL 605 
WIDE RANGE RESISTANCE BRIDGE 

Features: * 10 ohm to 100 megohm range 
* Simple pushbutton operation 
* High accuracy 
* Negligible drift 
* Guard terminal for high -resistance 

measurements 

Description: 
Shasta model 605 provides a rapid, easy and 
highly -accurate means of measuring unknown re- 
sistances. Seven full-scale resistance value 
ranges are selectable by pushbuttons. Values are 
read directly on the linear scale of a precision 
multi -turn Helipot after "nulling" the unknown 
resistance on the 4" zero center galvanometer. 

OTHER SHASTA QUALITY 
INSTRUMENTS 

Expanded Scale Frequency 
Meters and Voltmeters 
Audio Oscillators AC 
Voltmeters Power Supplies 
Wide Band Amplifiers 
Bridges WWV Receivers 
Decade Inductors. 

BRIEF 

SPECIFICATIONS: 

Ranges: 100, 1k, 10k and 100k ohms, 1, 10 
and 100 megohms 

Lowest Meas: 5 ohms 
Accuracy: + (0.15% of res. meas.,+.05% 

full scale) 
Drift: Negligible after 30 min. warmup 
Dimensions, weight: 93/4"H x 8"W x 9"D; 

8 lbs. 
Price (f.o.b. factory): $170.00 

Write today for Technical Bulletin 605; 
please address Dept. SG -6 

Shasta ái.vielor 

BECKMAN INSTRUMENTS INC. 
P.O. Box 296, Station A. Richmond, California 

Telephone LAndscape 6.7730 
5.17 

DEFLECTION YOKES 

We specialize in the design and manufac- 
ture of precision deflection yokes for military 
and commercial applications. Phone or write 
for immediate engineering evaluation of your 
critical display problems. 

Phone: RAmsey 9-1123 

Cvostalrffire 8/y1/leering Laboratories c 
Island Avenue Mahwah, N. J. 
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various positions from product en- 
gineer on up to his present post. 
He was formerly associated with 
the Frigidaire division of General 
Motors and General Electric. 

White Joins Racon 
As Chief Engineer 

Saul J. White 

RACON ELECTRIC Co. of New York 
oppointed Saul J. White as chief 
engineer. He has been engaged 
in the audio field for the past 25 
years, the last ten as chief engineer 
for University Loudspeakers. He 
was formerly with Western Electric 
Co. and Thomas A. Edison, Inc. In 
his new association, he will assume 
responsibility for a complete new 
series of high fidelity speakers and 
components. 

Tel Autograph Plans 
West Coast Move 
TELAUTOGRAPH CORP., manufac- 
turers of telescribers, will transfer 
its manufacturing operations from 
New York City to the West Coast, 
following completion of new facili- 
ties in Los Angeles late this sum- 
mer. The new facilities will 
represent an investment of nearly 
$1 million and will enable the firm 
to complete the westward move of 
all of its production activities. 

The new building project will in- 
clude construction of two buildings 
on the five -acre site, containing a 
total of 80,000 sq ft of floor space. 
One unit will house the corpora- 
tion's executive offices, plus Tel - 
Autograph division administrative, 
manufacturing, engineering and 
research facilities. The other will 
consolidate operations of the 
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RELIABILITY FACTORS 

FOR GROUND 
ELECTRONIC EQUIPMENT 

JUST PUBLISHED! Methods and working data to help 
designers build greater reliability into military electronic 
equipment. Pinpoints causes of poor reliability. Discusses 
electrical and mechanical factors, human engineering, and 
componente. Gives results of failed -parts studies. Edited 
by Keith Henney. 280 pp., 196 illus., $7.50 

ELECTRONIC 
ENGINEERING 

JUST PUBLISHED! Techniques of circuit analysis for 
radar, television, electronic control, instrumentation, and 
computers. Gives alternate methods for many circuits, and 
provides means for combining circuits of different types. 
Examples relate techniques to practice. Discusses solid 
state theory, and transistors as circuit elements. By Sam- 
uel Seely, Prof. & Chrmn., Dept. of Elec. Engrg., Syra- 
cuse U. 525 pp., 782 Illus., $8.00 

RANDOM PROCESSES 
c IN AUTOMATIC CONTROL 

,uu!ulú!I 

JUST PUBLISHED! Presents theory and practical tech- 
niques for analyzing linear control systems subjected to 
random inputs. Treats concepts of probability and random 
time functions in detail. Develops techniques tor designing 
systems containing constant and time -varying components. 
Provides computational methods for use on computers. By 
J. H. Laving. Jr., and R. H. Baffin, Instrument. Lab., 
Mass. Inst. of Tech. 429 pp., illus., $10.00 

AN INTRODUCTION TO 
REACTOR PHYSICS 

Cover elementary nuclear physics and theory of thermal 
reactors, giving background for reactor design. Calcula- 
tions. shielding, instrumentation, and radiation are treat- 
ed. Evaluates a gas-cooled, graphite moderated, natural 
uranium reador. Sufficient theory developed for under- 
standing problems in designing all types of thermal 
reactors. By D. J. Littler and J. F. Raffle, British Atomic) 
Energy Res. Estab. 196 pp., illus.. $4.50 

THE MIGHTY FORCE 

OF RESEARCH 

JUST PUBLISHED! FORTUNE Magazine edi- 

tors tell how 4 billion dollars for research is 

opening new business how ite. is teveats 
who does research, who pays, 

ried 

o 

to 

ut, what accomplished. sFORTUNE. 
what t., 

m BYEdiors of 
308 pp21 

lilas.. $4.00 

10 DAYS' FREE TRIAL 

McGraw-Hill Book Co., Inc., Dept. L-6 
327 West 41st St., N. Y. 36, N. Y. 
Send me books) checked below for 10 days' ex- 
amination 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.) 

Henney-Reliability Factors for Ground Elec- 
tronic Equipment-$7.50 

Seely-Electronic Engineering-$8.00 
D Laning & Battin-Random Processes In Auto- 

matic Control-$10.00 
D Littler & Raffle-An Introduction to Reactor 

Physics-$4.50 
FORTUNE-The Mighty Force of Research- 

$4.00 
(PRINT) 

Name 

Address 

City Emil SI at 

Company 

Position 
For price and terms outside U.S., 
write McGraw-Hill Intl., N.Y.C. L-6 

1 
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PLANTS AND PEOPLE (continued' 

firms two wholly -owned electronic 
subsidiaries, Walter L. Schott Co. 
and Walsco Electronics Corp., 
purchased last year as part of the 
company's diversification program. 
TelAutograph's third subsidiary, 
Executive Car Leasing Co., ac- 
quired last August, will remain at 
its present location in Los Angeles. 

The firm also announced that 
Sidney Kasindorf has joined the 
TelAutograph division in Los An- 
geles, and will take over direction of 
product engineering. 

Formerly with Federal Telecom- 
munication Laboratories, and Hill- 
yer Instrument Company, he has 
most recently been associated with 
Packard -Bell Co. 

Clary Enlarging 
For Missiles 

Automatic controls division of 
Clary Corp. has expanded produc- 
tion and engineering facilities for 
guided missile and aircraft com- 
ponents. 

New appointments to the di- 
vision's administrative organization 
are: 

Benjamin Ohannesian, assistant 
manager for the new operations 
section; Jay Borden, chief engineer, 
who, with Ohannesian, has been 
assistant to the general manager ; 

James Garner, chief production 
engineer for the new production 
engineering section. 

The division's production rate 
and capacity have been increased by 
the recent installation of high-speed 
tool machinery, and additional 
equipment is planned. The design 
and development section has been 
expanded to twice its previous area. 

Burroughs Appoints 
Computer Head 
EDWARD LOHSE has been appointed 
manager of the newly formed jupi- 
ter division of the Burroughs 
Corp.'s research activity in Paoli, 
Pa. He joined the research activity 
as a department manager in 1955 
and will be responsible for the de- 
velopment of a large digital com- 
puter for inclusion in a weapons 
system. 

Before coming to the firm he was 
successively assistant to the chief 
engineer, chief development engi- 

EXPAND YOUR TAPE 
RECORDER SALES!! 

with 

INVERTERS 
for changing your stor- 

age battery current to 

A.C.'feudelsard 
ELECTRICITY 
,41 whelie 

. in your 
own car! 

Makeyour car, 
boat or plane 

a "ROLLING 
OFFICE" 

mounted 
out of sight 
under dash 
or in trunk 
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Sturdy 2 and 3 conductor plugs, reduced in size, are made in a 
wide variety of terminal and handle styles. Metal handles are 
baked enamel striped ... plastic handles in red or black. Screw type, 
combination clamp and solder lug or plain solder lug terminals. i 

Jacks make positive electrical contact with standard mating plugs 
by positive spring pressure. Springs are nickel silver material, in - 

1 suring long life and maximum solderability. Made in two and three 
conductor types - open and closed circuit. 
Microphone connectors, both cord and panel mounted, are ruggedly 
made of nickel plated brass. 

t of 

_rnl1CRf1fT _ 

Send for bulletin giving complete specifications on these new prod-, 
uc s ofa long establishedman acturer. 

Division of HamiltonPax, Inc. 

3743 N. Kedzie Avenue, Chicago 18, Illinois 

COMPONENTS FOR COMMUNICATION SYSTEMS 
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` XO^'0ÓQ000Ó00o - .. _ . 

Radio Engineering Products produces a wide range of standard components for use in com- 
munication systems. In most cases these components can be delivered from stock. 
FILTERS: Filters of advanced design are available for carrier telegraph, carrier telephone, 
and telemetering systems. These include channel filters, low-pass filters, and line filters. 
JACKS and MOUNTINGS: Two standard 13/4" by 19" jack mountings are available. Type 
F6097A mounts 52 single jacks, and type F6097B 26 single jacks. Type F8410 jack is a double 
jack with parallel break contacts, interchangeable with type 410A. 
REPEATING and RETARDATION COILS: A large number of standard types are carried in 
stock. These include voice -frequency and carrier -frequency line coils, hybrid coils, and retard 
coils for telephone and telegraph applications. 

RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 

TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO, MONTREAL 

PLANTS AND PEOPLE (continued) 

neer and department head at the 
Control Instrument Co. of Brooklyn, 
N. Y. This company was acquired 
as a subsidiary in 1951. 

Maxson Selects 
Research Head 

Murray Simpson 

MURRAY SIMPSON has been elected 
an assistant vice-president of The 
W. L. Maxson Corp. of New York. 
He will head all electronic research 
and development activities for the 
company. 

Previously, he directed the devel- 
opment of a missile guidance sys- 
tem at Fairchild guided missiles 
division. Before that, he was en- 
gaged in the development of micro- 
wave communications equipment at 
Raytheon. 

Beckman Adds Space 
In Munich 
BECKMAN INSTRUMENTS which es- 
tablished a manufacturing plant in 
the city of Munich, Germany in 
1953, has acquired a site there for 
a new building that will cost $300,- 
000, accomodate 400 employees and 
cover 60,000 sq ft over all. 

Completion of the building is 
scheduled for late October. 

Beckman Instruments, G.m.b.H., 
the German incorporation, initially 
was an experiment with risk capital. 
Dr. Beckman, president, declared, 
"A European plant was established 
because we found it increasingly 
difficult to compete in European 
markets due to import restrictions 
and currency problems. 

"We estimated our sales potential 
when we started in Munich in 1953 
with rented quarters and three em - 
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PLANTS AND PEOPLE (continued) 

ployees. Today, we are employing 
100 persons, the maximum our 
present facilities will accomodate, 
and sales have far exceeded our ex- 
pectations." 

Beckman also announced that 
Thomas Scatchard has been named 
plant manager for the Berkeley di- 
vision. He was formerly plant man- 
ager of assembly for Merchant 
Calculators in Emeryville, Calif. 

American Cyanamid 
Acquires Formica 
AMERICAN CYANAMID CO. acquired 
the business and assets of The 
Formica Co., manufacturer of plas- 
tic laminates. 

Formica will operate under its 
present management as a subsidi- 
ary of Cyanamid. D. J. O'Conor, 
Jr., president of Formica, is presi- 
dent of the new subsidiary. 

The $2.5 million Formica plant 
expansion program at Evendale, 
Ohio will increase sheet laminating 
facilities by 20 percent, according 
to the company. 

Lab For Electronics 
Elects President 
HENRY W. HARDING was elected 
president of Laboratory For Elec- 
tronics in Boston, Mass. 

He recently became associated 
with the company as chairman of 
its executive committee and for 
many years has been identified with 
manufacturing companies. 

Tracerlab Names 
New Officers 
W. E. BARBOUR, JR., was elected 
board chairman and William O. 
Faxon president, of Tracerlab. Bar- 
bour was a principal founder of the 
firm and has served as president 
since its inception. 

Faxon has served as executive 
vice-president and will now be 
responsible for all of the operations 
of the newly integrated activities 
of the company. The company has 
been consolidating and integrating 
its nucleonic and x-ray business. 

Malvern J. Gross was elected 
vice-president and general man- 
ager of the Keleket X -Ray division. 
He is currently vice-president and 

DC -AC 

CHOPPERS 
For 60 Cycle Use 

Built to rigid 
commercial 
specifications. 

Twenty-two types, 
both single and 
double pole. 

Long life. 

Low noise level. 

Extreme reliability. 

Write for 
Catalog 370. 

STEVENS 
INCORPORATED 

ARNOLD 
22 ELKINS STREET 

SOUTH BOSTON 27, MASS. 

Sr A-10 

4007 
increase in accuracy on 
all models o f Gertsch 

STANDARD RATIO TRANSFORMERS 

For complete 

information 

contact your nearest 

Gertsch 

representative 

or... 

(Precision AC Voltage Dividers) 
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Rat i oTra n * model 10 shown 
Now a selection from 22 models of Gertsch 
RatioTrans with improved performance: 
ACCURACY (terminal linearity) : 0.001% of input 
in all models. 
RESOLUTION: better than 0.00001% of input 
in some models. 
PHASE SHIFT: dependent on frequency and ratio 
setting but very small. 
Models available to meet military specifications. 
Choice of manual or automatic (both 
motor driven and stepping switch) models. 
* Trademark 

GFRTSCH 
GERTSCH PRODUCTS, INC. 

11846 Mississippi Avenue 
Los Angeles 25, California 
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PLANTS AND PEOPLE (continued) 

NEW! 
DOUBLE -RANGE 
Incremental -Inductance 

BRIDGE 
For production and laboratory 

testing of coils 
with d -c and a -c magnetization. 

This new, two -in -one instrument 
provides fast, easy measurement of in- 
ductance from .01 to 5 and 5 to 180 
henries, with superimposed d -c from 
one to 500 milliamperes, in inductors 
up to 150 ohms resistance. Accuracy 
± 3%. 

i 

2 

3 

4 

5 

FEATURES 
Direct reading of inductance on 
large, balance -control dial cali- 
brated for 60 - 400 - 1000 cps, 
and for use at any intermediate 
frequency. 
Three-inch 'scope shows phase - 
difference nulls. 
Panel instruments read direct cur- 
rent and a -c volts. 

Continuous and independently ad- 
justable control of a -c voltage, 
0-135 v., and direct current sup- 
ply, 0-500 ma. 
External -frequency input for meas- 
urements at frequencies between 
60 and 1000 cycles. 

The double -range calibration of 
the Model 1002-C Incremental Induc- 
tance Bridge permits high accuracy in 
the measurement of low values. Its 
rapid, simple operation and rugged 
construction make it equally suitable 
for production -line and laboratory use. 
For detailed information, write for 
bulletin EL -4. 

Price $895.00 complete, net F.O.B. Way- 
land, Mass. 

WATERS MFG.INC. 

Wayland, Massachusetts 
MBaaaB,R:: 

y PA Ba. 368. Sa. SuEDury. Mass. 

APPLICATION ENGINEERING OFFICES IN PRINCIPAL CITIES 

MANUFACTURING, inc. 
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director of engineering of the 
Ritter Co. He has been with 
General Electric in both the x-ray 
and nuclear fields. He will be re- 
sponsible for the engineering, de- 
velopment and marketing of x-ray 
products. 

Construction of Tracerlab's new 
million -and -a -half dollar plant on 
Route 128 in Waltham, Mass. is pro- 
ceeding and transfer of operations 
from downtown Boston will take 
place in the fall. 

John Inglis 
Elects Director 
S. M. FINLAYSON has been elected a 
director of the John Inglis Co. and 
its associated company the English 
Electric Co. of Canada. He is presi- 
dent of the Canadian Marconi Co. 
in Montreal and also president of 
the Montreal Board of Trade. The 
John Inglis Co., the English Elec- 
tric Co. of Canada and the Canadian 
Marconi Co. are all members of the 
English Electric Group. 

Schooley Aids 
Brazilian Navy 

Allen H. Schooley 

ALLEN H. SCHOOLEY, superintend- 
ent of the electronics division of 
the Naval Research Laboratory in 
Washington, D. C., is in Rio de 
Janeiro assisting the Brazilian 
Navy in the establishment of a 
naval research laboratory. 

Initial planning of the labora- 
tory, procuring equipment and 
planning of the first research prob- 
lems will be included in the assist- 
ance furnished by him during his 
year's leave -of -absence from NRL. 
The services, which are being fur- 
nished under the Mutual Defense 

D -B broad band 
gas -filled cavity 
wavemeters 

Each instrument covers a wide seg- 
ment of the total range. Only 11 sizes 
serve from 2.6 KMC to 90 KMC. 
Accuracy is so high they may be used 
as secondary standards. Nitrogen 
filled and sealed for long life and 
high Q. Bi -metallic structure provides 
high degree of thermal compensa- 
tion. Write for literature. 

DE MORNAY BONARDI I 

780 South Arroyo Pkwy. Pasadena, Calif. 

/dam? 
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PLUGS & SOCKETS 

P-101 -T/4 

S-101 

LOW LOSS PLUGS AND 
SOCKETS FOR HIGH 

FREQUENCY CONNECTIONS. 

SUPPLIED IN 1 AND 2 
CONTACT TYPES: 

101 Series can be fur- 
nished with 1/4", .290", 
5/16", 3/8" or 1/2" fer- 
rule or cable entrance. 
Knurled nut securely 
fastens unit together. 
Plugs have ceramic in- 
sulation and sockets 
have bakelite. Quality 
construction. Fine fin- 
ish. Assembly meets 
Navy specifications. 

For full details and en- 
gineering data ask for 
Jones Catalog 

No. CS -21 

JONES MEANS 
Proven QUALITY 

Ii ,pp08 
HOWARD B. JONES DIVISION 
CINCH MANUFACTURING CORPORATION 
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PLANTS AND PEOPLE (continued) 

Assistance Program, were re- 
quested by the Brazilian Minister 
of Marine. 

Prior to World War II, Schooley 
was a radio tube engineer with 
RCA where he designed and built 
miniature radio tubes. 

Since 1940, he has been with the 
Naval Research Laboratory, becom- 
ing the first superintendent of the 
electronics division. 

Mycalex Selects 
Executive Assistant 
W. D. KLEPPINGER has been ap- 
pointed executive assistant to 
Jerome Taishoff, president of My- 
calex Corporation of America and 
associated companies. He will co- 
ordinate the activities of the vari- 
ous departments and companies. 

From 1952 until his present ap- 
pointment he was vice-president of 
General Ceramics Corp. He served 
previously with Ford, Bacon & 

Davis Corp. and The Consolidated 
Edison Co. in New York. 

American Phenolic 
Changes Its Name 
THE AMERICAN PHENOLIC Corp., 
manufacturers of electronics com- 
ponents since its organization in 
1932, has changed its name to the 
Amphenol Electronics Corp. 

The firm also elected three new 
board members. They are: M. L. 
Devine, partner of Cresap, McCor- 
mick and Paget; C. H. Lanphier, 
president and director of the 
Sangamo Electric Co. and Donald 
B. Hilliker, vice-president of S. C. 
Parker & Co. 

The company also promoted 
Rodolfo M. Soria from director of 
engineering to vice-president in 
charge of engineering. Edmund A. 
Stephan was named general coun- 
sel for the firm. 

Conrad Names 
New President 
CARL T. AsHBY has been appointed 
president of Conrad, environmental 
test equipment manufacturers. He 
was formerly associated with 
Servel where he was in charge of 
research and development for over 
17 years. Russell P. Schmelzer is 
the new secretary and treasurer. 

NE 
WJewe'beu,'1t 

'10-roRK.. 

ACTUAL SIZE 

0.01 ounce -inches 

ad, 

PRECiSION 

POTENTIOMETER 
Jewel bearings for lowest torque, and superior seal against 

surroundings that contain abrasive dust, make this new, Model LLT'/s 
Waters pot the ideal unit for high -reliability service where minimum 
torque is essential. With torque low enough to permit actuation by a 
Bourdon tube or a bimetallic thermal element, this potentiometer 
offers new advantages in sensitive -instrument applications as well 
as in computer, servo, and selsyn uses. Check your needs with these 
specifications: 

Maximum torque: 0.01 ounce -inch 
Dissipation: one watt at 80° Centigrade 
Resistances: 100 ohms to 100,000 ohms 
Weight: 1/2 ounce 
Outside diameter: 0.885 inch Body depth: '/e inch 
Linearity: 0.5% standard; on special order, 0.25% 
Winding angle: 354° standard; on special order, 360° 
Ganging: to six decks with no increase in diameter. 

Where the features of a ball -bearing potentiometer are desir- 
able, specify Waters Model LT 7/a "Lo-Tork" potentiometer. 

Write for data sheets on jewel -bearing and ball -bearing pre.. 
cision wire -wound potentiometers. 

Do you ever need pots that are "just a bit different"? 
Maybe we can help you - by modifying a standard 
Waters design or by taking a bold, new approach. Tell 

us your need and we'll tell you what we can do. 

WATER SWayland, Massachusetts 
Mail address: P.O. Box 368, So. Sudbury, Mass. 
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Doing it 
Yourself ? 

It's Easier to 
Standardize on 

Jeffers R_.E 
Choke Coils 

You can eliminate tedious, 
expensive hand assembly from 
miscellaneous forms and wires 
by using completely assembled 
standard Jeffers R. F. choke 
coils. You will save time, labor 
and money by stocking the 
broad range of Jeffers coils 
just as you do resistors, 
capacitors and other similar 
electrical components. 
Jeffers coils are made of high- 
est quality materials ... using 
insulated copper wire wind- 
ings encased in husky molded 
jackets. All windings are 
soldered to leads ... no chance 
of shorted end turns. 
Enjoy the benefits of superior, 
standardized components in 
your circuits. Jeffers Elec- 
tronics offers you a full line 
of R. F. choke coils with a 
complete range of inductance 
values...ready for immediate 
delivery. Write today for our 
specification sheets. 

Other Jeffers Products 
fixed composition capacitors 

Other Speer Products 
for the Electronics Industry 

anodes contacts resistors 
discs brushes molded notched' coil forms 

battery carbon graphite plates and rods 
Patented 

JEFFERS ELECTRONICS 
DIVISION 

SPEER CARBON COMPANY 
Du Bois, Pennsylvania 

Other Speer Divisions, 
Speer Resistor, Speer Carbon Products, 

International Graphite & Electrode 

Electrical Interference 
BY A. P. HALE 

Heywood, London, 1956, 122 p, 15 
Shillings 
AN ever-growing problem for the 
electronic engineer is the suppres- 
sion of interference or the avoid- 
ance of its harmful effects. 
Interference exists as atmospherics, 
thermal noise or man-made noise. 
All forms of communication are 
vulnerable to interference. Perhaps 
the most vulnerable is television. 

Man-Made-This book discusses 
primarily higher frequency man- 
made interference, especially that 
causing unsatisfactory reception by 
television viewers. The author re- 
veals that during 1954 the General 
Post Office in Britain investigated 
some 140,000 complaints. 

The book leads off with a discus- 
sion of the various causes of inter- 
ference, including switching noise, 
discharge through gases and r -f 
generators. The author discusses 
how the interfering signals are 
propagated, both by conduction and 
by radiation. Succeeding chapters 
discuss the effects of interference. 
In this connection several photo- 
graphs are shown.-j. M. C. 

Advances in Electronics 
and Electron Physics 
Vol. VII 
By L. MARTON 

Academic Press, New York, 1956, 
527 p, $11.50 

EACH year the editorial board of 
"Advances in Electronics and Elec- 
tron Physics" attempts to present 
a comprehensive technical survey 
in several of the more active areas 
of technical promise. 

This year, three major topics are 
within the broad field of solid-state 
physics. And well they might be. 
The transistor and related solid- 
state devices are becoming in- 
creasingly important in the electron 
art. Subjects presented include: 
The physics of semiconductor ma- 
terials, theory of the electrical 
properties of germanium and sili- 
con and characteristic energy levels 
of electrons in solids. 

Astronomy -A section of the 
book this year has been devoted to 
radio astronomy. This also is be- 
coming a topically interesting field, 
what with proposals afoot for long- 
range missile guidance utilizing 
radio signals from space. 

Also considered is the subject of 
analog computers. This chapter 
gives the engineer an opportunity 
to bring himself up-to-date in this 
interesting and important field. 

Gases-Two other subjects cov- 
ered in the book are : sputtering by 
ion bombardment and electrical dis- 
charge in gases. Gaseous electron- 
ics is quite a complex subject. The 
subjects of afterglow, microwave 
propagation in ionized gases and 
gyromagnetic effects all come in 
for consideration. 

"Advances in Electronics and 
Electron Physics" is a book whose 
annual appearance is indeed 
awaited anxiously. It certainly pro- 
vides a convenient way to bring 
oneself up-to-date in certain fields. 
Furthermore, it provides a sort of 
impartial evaluation of the more 
forward -looking fields of scientific 
effort.-J. M. C. 

Vacuum Valves in 
Pulse Technique 
BY P. A. NEETESON 

Cleaver Hume Press, London, Eng- 
land, 1955, 170 p, $4.50 

THIS book is number nine of the 
electron -tube series in the Philips 
Technical Library. 

According to the preface, "It is 
the main aim of this book to indi- 
cate the methods of determining 
the behavior of a network in 
which electronic tubes are used as 
switches." 

The author justifies the book by 
noting "the ever increasing use of 
electron tubes in pulse techniques, 
such as electronic counter -appara- 
tus and computing devices, scalers 
and radiation counters for atomic 
research and x-ray application, 
pulse modulation systems, radar, 
television, and the like, ." 

The subject matter is indicated 
by the chapter headings: basic 
theory of switching, application of 
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Merchandise your advertising 

Conduct Surveys 

Get leads for your salesmen 

Get inquiries about your product or service 

Pin -point geographical or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 

Direct Mail is a necessary supplement to a well 

rounded Business Paper advertising program. 

600,000 actual names of the top buying influences 

in all the fields covered by the McGraw-Hill publi- 

cations make up our 150 mailing lists. These lists 

are built and maintained primarily for our own use, 

but they are available to you for Direct Mail pur- 

poses. Pick out a list of YOUR prospects from our 

Industrial Direct Mail Catalogue. 

r 

Mc CRAW -HILL 
DIRECT MAIL LIST SERVICE 

More and more, progressive companies are using 

Industrial Direct Mail regularly as an advertising 

medium. They effectively allocate a portion of their 

ad budgets to this second medium at the same time 

as they concentrate on the best business publications. 

For complete, detailed information about our serv- 

ice, fill in the coupon or write for your copy of our 

free Business and Industrial Direct Mail catalogue. 

Direct Mail Division 

McGraw-Hill Publishing Co., Inc. 

330 West 42nd St., N. Y. 36, N. Y. 

Please forward my free copy of the 
McGraw-Hill "Industrial Direct Mail Catalogue." 

NAME 

COMPANY 

ADDRESS 

CITY STATE 
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NEW BOOKS (continued) 

VARIABLE BAND-PASS FILTER 
ADJUSTABLE 20 CPS TO 200 KC 

MODEL 310 -AB 

Krohn -Hite Model 310 -AB VARIABLE ELECTRONIC 
BANDPASS FILTER is a continuously adjustable filter 
with unity pass band gain and 24 db/octave slopes outside 
the pass band. Peaking is used to reduce the attenuation at 
the cut-off frequencies. Both the high and low cut-off fre- 
quencies are independently adjustable from 20 cps to 200 kc. 
This provides maximum flexibility of adjustment of both 
the band center frequency and the band width. By using 
power supply regulation the internal hum and noise has been 
reduced to less than 1 millivolt. Calibration accuracy is 
±10%o. Accuracy of ±5% is available on special order. The 
unit measures 12x7x8 inches overall and sells for $275.00 
f.o.b. factory. 

For Further Details lVrite 

KROHN-HITE INSTRUMENT CO. 
DEPT. E, 580 MASSACHUSETTS AVE. CAMBRIDGE 39, MASS. 

sw\tcßa.1 
INC. "ADAPTERS" 

For Quick Connection of Equipment Having Different 
Type Connectors 

NOW AVAILABLE IN THIS STURDY 

TRANSPARENT CASE 

JO "ADAPTERS"-meet most needs! 
Actually a "Tool Kit" 
for the Electronic 
Technician 

HUNDREDS OF USES FOR INTER- 

CONNECTING PIECES OF EQUIPMENT 

On Sound equipment. 
On Hi-Fi connections. 
On recorders-tape, wire, disc. 
On electronic musical equipment. smtca 

INC.-+- 

1336 N. Halsted St., Chicago 22, III. 

Canadian Representative: Atlas Radio Corp. Ltd., 
50 Wingold Avenue, Toronto, Canada. 

SWITCHCRAFT 
ADAPTER KIT 

No. 331 

List.... $1470 

FOR PRODUCTION, LABORATORIES, 
TESTING DEPARTMENTS 

These departments will save hours of time 
by having one or more of these kits avail- 
able at all times for making easy, quick 
connections. 

CALL YOUR NEAREST SWITCHCRAFT 

ELECTRONIC PARTS DISTRIBUTOR 

the theory to simple switching cir- 
cuits, simple treatment of electron 
tubes as switches, some elements of 
the operational calculus, funda- 
mental treatment of electron tubes 
as switching elements, and the mul- 
tivibrator family. The multivibra- 
tor chapter constitutes more than 
half of the book. 

Scope-As implied by the above 
headings the author considers 
switching circuits ranging in com- 
plexity from a simple ideal switch 
with no internal resistance or paral- 
lel capacitance to the asymmetrical 
vacuum -tube multivibrator with 
positive d -c grid bias. The simpler 
circuits are solved for voltage or 
current as a function of time by 
using differential equations. Fol- 
lowing the nine -page chapter on 
operational calculus the reader is 
presumed to be sufficiently expert 
with that approach to follow 
the derivations concerning various 
types of multivibrators. 

The equations derived are 
checked by comparing their predic- 
tions experimental values. 

The style is clear, errors are rare, 
and there is no hint that the text 
is a translation. However, the 

F 

4 

Grid 2 waveforms for symmetrical (a) 
and asymmetrical (b and c) multivibrators 
(reproduced from the book) 

reader will be frequently annoyed 
by the poor placement of figures 
with respect to relevant text. Fur- 
ther, the method of numbering 
equations and figures, in which, for 
example, the numbers 98.7 and 99.7 
are successive items in Chapter 7, 
appeared strange to this reader, 
especially in view of the fact that 
successive subsections of Chapter 7 
are labelled 7.2.5.3 and 7.2.5.4. 

Evaluation - Since the avowed 
purpose of the author is to eluci- 
date methods of analyzing elec- 
tronic switching circuits one can- 
not validly criticize him for failing 
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ELECTRIC HEATING UNITS 

Strip Heaters 
for Flat Surfaces . . 

Shallow Pans ... Hot Plates . 

Ovens... Platens... Wes- 
Plastic Extruders...Tanks 
Melting Pots ... Package 
Sealers etc. 

Oneolece rust -resisting 
sheath 

Heater colt of nickel 
chromium wire. Insulated 
from Inner sheath wall 
with a refractory selected 
for best thermal conduction 
and stability at elevated 
temperatures 

Terminal screws stainless 
steel. 

Two sheaths (I) for 
temperatures up to 750° F max 
and (2) up to 1200° F max. 

See 8 -page Vulcan catalog 
in Sweet's Product Design 

File for 1955 

VULCAN 
ELECTRIC COMPANY 

DANVERS 10, MASS 

For consistently high purity... 

`t 
in r 

" LINDE M. J.C. RARE GASES 
Trade -Mark 

(Mass Spectrometer Controlled) 

Helium Argon 
Neon Krypton 

Xenon 

In radar electronic equipment, nuclear 
radiation Counters, cosmic ray cloud 
chambers, and thyratrons, where the 
purest rare gases are demanded, LINDE 
M.S.C. Grade gases meet the specifica- 
tions. They are produced under contin- 
uous mass spectrometer control to assure 
you of gases of known purity and con- 
sistently high quality. LINDE, the world's 
largest producer of gases from the atmos- 
phere, can meet your individual needs of 
volume, mixture, and container. 

For information on the physical, chem- 
ical, and electrical properties of these 
gases, send for the booklet, "Limns 
Rare Gases." 

LINDE AIR PRODUCTS COMPANY 
A Division of 

Union Carbide and Carbon Corporation 
30 E. 42nd Street ITJi3 New York 17, N.Y. 

In Canada: 
LINDE AIR PRODUCTS COMPANY, Division 
of Union Carbide Canada Limited, Toronto 

Me term "Linde" Is a registered trade-mork of Union 
Carbide and Carbon Corporation. 

Want more information? Use post card on last page. 
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NEW BOOKS (continued) 

to provide a book more useful to 
electronics workers in their bread- 
and-butter jobs of circuit design. 
A reader of this book must not 
expect it to quickly lead him to the 
design of, say, a binary circuit 
having a given trigger voltage and 
resolving time and a maximum tol- 
erance to changes in supply volt- 
ages, tubes and other circuit com- 
ponents. 

A reader will be able better to 
appreciate how the circuit works 
and the factors controlling rise - 
times, overshoots, etc. He will be 
able to predict waveforms of a 
given circuit by numerical calcula- 
tion. By such trial -and -error calcu- 
lations he could arrive at an accept- 
able design if his mastery of the 
short chapter on operational cal- 
culus had been complete and his 
patience held out. 

However, he will probably pro- 
ceed more efficiently, if less ele- 
gantly, if he builds an analog com- 
puter in the form of a breadboard 
of the circuit under consideration, 
measures its characteristics, and 
modifies it in the light of informa- 
tion he may find in this book or 
elsewhere.-RAYMOND C. WADDEL 
U. S. Naval Research Laboratory 

Washington, D. C. 

Faster, Faster 
BY W. J. ECHERT AND R. JONES 

Me Graw-Hill Book Co., New York, 
1956, 160 p, $3.75 

Electronic Data Processing 
for Business and Industry 
BY RICHARD G. CANNING 
John Wiley & Sons, New York, 1956, 
332 p, $7.00 

Electronic Computers and 
Management Control 
BY GEORGE KOYMETSKY AND 
PAUL KIRCHER 

Mc Graw-Hill Book Co., New York, 
1956, 296 p, $5.00 

IN the area of data processing, the 
electronic industry is breaking out 
of the technical confines that have 
heretofore delineated the field. 
Thus, business men and manage- 
ment personnel in fields ranging 
from retail merchandising to rail- 
roading are talking about electronic 

BARBER 

COLMAN 

ultra- 
sensitive 
relays 

HELPFUL DATA FOR YOUR 

CIRCUITRY IDEA FILE ... 
I No.) in a series by Barber -Colman Company) 

The circuit drawing below indicates just 
one of the hundreds of ways many manu- 
facturers are utilizing Barber -Colman Mi- 
cropositioner ultra -sensitive relays to solve 
complex control problems. Could this be 
the answer to some of yours, too? 

IRANSFORMER 

MICROPOSITIONER 

e 6 

LIGHT SOURCE 

PHOTOCELL 

PHOTOELECTRICITY APPLICATION 

Many stages of electronic amplification in 
photoelectric controls can be completely 
eliminated with a Barber -Colman Micro- 
positioner, since a current generating pho- 
tocell alone provides sufficient power to 
operate this relay directly. 

A Micropositioner operating on 50 micro - 
watt input (with fine silver contacts rated 
at 1 ampere, 110 volt 60 cycle, resistive 
load) is essentially a tubeless amplifier 
capable of two million times amplifica- 
tion. 

Among the many applications for this 
simplified, non -electronic photocell con- 
trol are: punch press safety controls .. . 

emergency lighting controls . door 
openers ... burglar alarms ... level con- 
trols ... packaging, sorting, filling, and 
materials handling controls ... plus many 
other automation functions. 
If you are developing an application call- 
ing for photocell control, why not make a 
test with a Micropositioner designed for 
circuits similar to that shown above? 
Write for technical bulletins 
F7279 and F3961-5. 

BARBER -COLMAN 
MICROPOSITIONER 
POLARIZED DC RELAYS 

Various types...plug-in, solder -lug, screw 
terminal, hermetically sealed. Operate on 
input powers of 50 to 1,000 microwatts 
for use in photoelectric circuits, resistance 
bridge circuits, and electronic plate cir- 
cuits. Send for data. 

Barber -Colman Company 
Dept. F, 1459 Rock Street, Rockford, Illinois 

Want more information? Use post card on last page. 
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tOßOTESTEk) 
fELECTRONIC 

EQUIPMENT 

AUTOMATIC 
Tape Scheduled 

TESTING with 

the New LAVO I E 

SETS UP ENTIRE TEST 
WITHIN HALF A SECOND 
Actuated by a simple punched paper tape, the 

Robotester eliminates the cost and bulk of 
special program boards, "black boxes" and 

sample units... does away with tedious hours 

of preparation. Tapes are easily duplicated or 

punched on the job for multiple and remote 

testing. Compact, light weight. 

SPECIFICATIONS 
Measurement: DC resistance. 
Range: 0 to 10,000,000 ohms in 1 ohm steps 
or ± 1%, whichever is greater. Internal 
standard resistors are ± 1%. 
Tolerance: 5%, 10%, 20% with limits of 
either"smaller than,""±,"or"greater than" 
selected internal standard. Will reject all re- 
sistance values outside standard tolerances. 
Any of the three tolerance values and three 
limits may be selected on the tape for any 
external measurement, and successive tape - 
programmed measurements need not have 
the same tolerances. (May be "mixed" in a 
series of measurements.) 
Number of measurements: Between any 
two of 240 points, or over 57,000 possible 
measurements per set-up. 
Speed: Approximately 120 measurements 
per minute. 
Dimensions: 20" wide x 13'/4" high x 18" 
deep (overall). 
Weight: 90 pounds 

Zalxyr f.(A// (KUr(/(.(i. 

MORGANVILLE 1, NEW JERSEY 
REPRESENTATIVES 

ALBANY, J. A. Reagan Co., Albany 8-5155 - ATLANTA, 
Southeastern Industrial Instruments, Exchange 7801- 
BALTIMORE, Thomas L. Taylor, Belmont 5-9126 - 
CHICAGO, R. Edward Stemm, EStebrook 9 -2700 --DEN- 
VER, Allen I. Williams Co., Main 3.0343-EUCLID, O., 
Eiectro Sales Associates, Redwood 2-7444 - FORT 
WORTH, Mitchell Speairs Co., Walnut 3-8811-HART. 
FORD, M. S. Coldwell, Jackson 2 -5832 --LOS ANGELES, 
T. Louis Snitzer, Webster 8-2074-MONTCLAIR, N. J., 
Louis A. Garten & Associates, Pilgrim 6-2900 - SAN 
MATEO, R. L. Pfleiger Co., Fireside 5-1134-SEATTLE, 
Testco, Mohawk 4895-ST. LOUIS, Edwin H. Murty, 
Jefferson 1-2075; Foreign: Ottawa, CAN., Computing 
Devices of Canada, Ltd., Parkway 8-1761. N. Y., Frazar 
& Hansen, Ltd., WOrth 4-3454, also SAN FRANCISCO, 
Exbrook 2-5112. 

NEW BOOKS (continued) 

computers. These three books will 
help them understand what they 
are talking about. 

Norc-The book, "Faster, Faster" 
explains to the general reader how 
an electronic digital computer 
solves problems. The case at point 
is the IBM Norc. (Naval Ordnance 
Research Calculator). 

C. 
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Simplified diagram of an electronic sorter 

Data Processing - The second 
book is written primarily for the 
programmer and systems specialist. 
It discusses the problems involved 
in setting up an electronic data 
processing establishment. The book 
takes the reader through a systems 
study which is intended to stream- 
line company operations before 
bringing in the computer. 

Management Control-The third 
book of this group is written to 
inform management as to how com- 
puters can help solve business prob- 
lems. It describes how electronic 
computers operate and surveys elec- 
tronic methods of data processing 
from the point of view of internal 
and external storage. 

High Temperature Technology. I. E. 
Campbell. John Wiley & Sons, New 
York, 1956, 526 p, $15. Recent de- 
velopments in materials, methods and 
measurements in the high tempera- 
ture field are described by 35 contrib- 
uting research workers. Many of the 
materials discussed are important in 
the manufacture of electron tubes and 
components. For example: tungsten, 
various oxides, carbon and graphite, 
and cermets. 

ear 

YOUR BEST SOURCE 

OILS 
THAT ARE 

ENGINEERED FOR QUALITY 

TRANSMITTER R.F. 

OSCILLATOR I.F. 
CHOKES RELAY 
PEAKING MAGNET 
FILTER *SPECIALS 

N. Y. AREA REPRESENTATIVE: 
BEN JOSEPH & ASSOC. 
521 FIFTH AVE. 
NYC 17-MU 2-0815 

COILS - ELECTRONICS CO. 

2943 N. 2nd ST. 
PHILADELPHIA 33, PA. 

REgent 9-6465 

SOME TERRITORIES OPEN 

TO QUALIFIED REPRESENTATIVES 

COMPLETE 
BURNER 
CATALOG 

AGF, builders of gas 
burners and equip- 
ment for over 77 

years offers this first 
complete catalog of 
technical data on 

air -gas and oxygen - 
gas burner equip- 
ment. 

Sharp Flame, Fish Tail, Blast 
and Oxygen -Hydrogen Burners. 

Blowpipes, Hand Torches 
and Mixing Equipment. 

Flow Meters, Fire Checks 
and Ball Joints. 

Many accessories and much 
technical data. 

All of the above are available 
in the new AGF Burner Cata- 
log, promptly mailed to you 
upon written request on your 
company's letterhead. 

AMERICAN GAS FURNACE CO 

130 Spring St. Elizabeth 4, N. J. 

Want more information? Use post card on last page. 
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NEW METER -RELAYS 
FROM 0-5 MICROAMPERES -UP 
Ruggedized - Sealed, Black Bakelite or 

Clear Plastic Cases 
D'Arsonval 

meters 
with locking con- 
tacts for sensitive 
and accurate 
control or alarm. 
TRIP POINT AD- 
JUSTABLE to any 
point of scale arc. 
Sensitive to changes 
as little as 1%. One 
contact on moving 
pointer. The other on 
adjustable pointer. When pointers meet, contacts 
close and lock. Holding coil wound on moving coil. 
Locking is electro -magnetic. Manual or automatic 
reset. Spring action kicks contacts apart. 
Ranges: From 0-5 microamperes, 0-5 millivolts 
or 0-300°F up. 
Standard Contact Rating 5 to 25 milliamperes 
DC. Can be up to 100 milliamperes DC. 
Ruggedized-Sealed metal cases, 21/2", 3%2" or 
41/2" round, shock -mounted movement, gasket - 
sealed. 
Black Bakelite case, 41/2" rectangular. 
Clear Plastic cases, 21/2", 31/4" or 41/2" rec- 

tangular. 
Panel meters and indicating 
pyrometers also in rugged- 
ized-sealed, black bakelite 
or clear plastic cases. Write 
for new 40 page Catalog 
4A on meter -relays, meters, 

Model 255-C, 0.10 pyrometers and automatiC 
V DC $42.50 controls. 

Assembly Products, Inc., Chesterland 4, 
Ohio. HAmilton 3-4436 (West Coast: Desert Hot 
Springs 4, Calif. Phones 4-3133 & 4-2453). 

Model 461-C, 10-0-10 
Ua DC $83.25 

SPADE 
BOLTS 

1111 

Specialists in designing and manufacturing of all- 
purpose fasteners and wire fo ms. Tooled to pro- 
duce over 1000 styles in any crew size, material, 
finish, quantity, to your specif cations. 

Serving Industry for Thirty-five Years - OTHER PRODUCTS - 
S o 

WIRE STRIPPERS & CUTTERS 

TOOLS DIES STAMPINGS 
Bulletins on complete line upon request 

WENCO MANUFACTURING CO. 
1133 W. Hubbard St., Chicago 22, 111., U.S.A. 

SLEP 3 WAY STEM HEAD 1 

r;.,.,11:K1 

A01- .erf VIES 
AM TYPES 

No.20-YP-N 

EISLER PATENT 

1,637,989 
TIPLESS STEMS 

You Name li EISLER Makes Ii. 

FLARE 
SHAPES 

cz) 

UU 

UNII 

Eisler tipless stem patents have been extensively used 
by incandescent lamp and radio tube manufacturers. 
Eisler patents are free and have been a source of 
protection to the radio tube and lamp industry. Why 
not consider your next machine an Eisler? Serving the 
Industry over 35 years. 

Send for Catalog 

EISLER 6HEAD AUTOMATIC 
3 Jaw STEM MACHINE FOR LARGE STEMS 

Mfrs. 
Reps. 

Wanted 

CHAS. EISLER, JR., PRES. 

EISLER ENGINEERING CO., INC. 

751 So. 13th St. NEWARK 3, N. J. 

TRANSISTORS I 
PUBLISHED BY RCA LABORATORIES 

This 676 -page volume describes 
research and development work 
of RCA pertaining to transistors 
and semiconductor diodes. 41 

separate papers, 31 of which 
will not be obtainable else- 

U.S.A. $4.50 
Elsewhere $4.70 

where. Material is arranged in 
the following sections: General, 
Materials and Techniques, De- 
vices, Fluctuation Noise, Test 
and Measurement Equipment, 
Applications. 

Write to: 
RCA Review, Dept. A, 
RCA Laboratories 
Princeton, N. J. 

HIGH ENERGY, PRECISION 

ALNICO PERMANENT 

MAGNETS 
When you need them-as you need them 

Experimental or production quantities 

Catalog upon request 

PERMAG CORP., 210 TAAFFE PLACE, BROOKLYN 5, N. Y. 

24 MOUR 
pEUV ERtY 

Phone: 

MAin 2-01j4 

WE CARRY IN STOCK 

ALL SIZES, 

ALL SHAPES, 

ALL ALNICO GRADES 

PERMAG 
,twice. ,ndude 

ENGINEERING 

PRECISION 
CUTTING 

PRECISION 
GRINDING 

MAGNETIZING 
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LOOK 
AT T H E 

20 
DIFFERENCE 

IN THESE 

nbomQ 
Same core, same wire 
size, same number of 
turns-but look at the 
difference! 

Toroid wound on a 

BOESCH Machine 
'A in.' 

I.D. in. 
O.D. Pfe, Pi' in. 

Torpid wound on a 

competitive machine 
Volume 1 in.' 
I.D. in. 
O.D. 1% in. 

And what's more important, every 
coil produced on a BOESCH Ma- 
chine is tightly wound, uniform in 
every respect, and ideal for tight- 
fitting enclosures. 
*Actual unretouched photographs 
Write today for detailed informa- 
tion on these BOESCH Winding 
Machines. 

Model TW-200 
Fully -Automatic 
Coil Winder 

Model TW-201 
Semi -Automatic 
Coil Winder 

Model SM 
Subminiature 
Coil Winder 

+« 

BOESCI+ 
MANUFACTURING CO., INC. 

DANBURY, CONN. 
Want more information? Use post card on last page. 
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Speed Meter Accuracy 
DEAR SIRS : 

IN CONNECTION with the article en- 
titled "How Accurate Are Radar 
Speed Meters?" by J. Q. Brantley, 
Jr., (Dec. 1955, ELECTRONICS), it is 
incumbent upon electronics engi- 
neers who may be called upon as 
expert witnesses to know the accu- 
racies attainable with a typical unit. 
The article itself is careful to note 
some limitations of applicability 
and is quite typical of the type of 
expert witness testimony used to 
uphold the use of radar meters over 
the nation, but leaves the technical 
case for the motorist virtually un- 
touched. 

Unfortunately for the motorist 
who only has a $10 -plus stake to de- 
fend in a typical fine, he can neither 
afford, nor has access to, the type 
of instrument study needed to de- 
fend himself. Of more than a dozen 
higher court cases of record ex- 
amined during the past year, not 
one single case had an expert wit- 
ness for the defense; yet each had 
an expert witness for the prosecu- 
tion. 

Since justice demands the whole 
technical as well as legal truth, I 
suggest a reading of a paper en- 
titled "Radar Evidence in the 
Courts" published in the journal 
DICTA 

The merits of instrumentation in 
practical justice can scarcely be 
judged on the meter accuracy at- 
tainable, but must be judged on the 
basis of accuracy that could be as- 
sured under the particular, and 
often very special, circumstances of 
alleged violation. 

The illusory nature of street test 
data not checked by laboratory 
analysis of the instrument may be 
illustrated by noise tests cited by 
an expert witness in one case. 
"Proof" that the instrument read- 
ing was not susceptible to noise 
when subjected to elaborate noise 
artifices was in reality established 
over a range in which the instru- 
ment meter indication was circuit - 
ally clamped and could not have 
been responsive to newly received 
vehicle velocity signal either! This 
was not a contrived test, unknown 

to the witness, but just the way the 
instrument happened to be de- 
signed. 

The paper points out the fallacy 
of the presumption that error will 
ordinarily favor the motorist, and 
cites numerous more mistaken as- 
sumptions which police have testi- 
fied they followed in practice... . 

The real major error hazard in dop- 
pler radar arises from short-term 
frequency instability and not long- 
term frequency stability which can 
be computed to show relatively un- 
important error. 

The DICTA paper does not itself 
contain the voluminous technical 
proofs necessary to a complete 
analysis and does not attempt to do 
more than call attention to a few 
of the pitfalls of witness testimony. 

Rodney W. Johnson reported 
tests by a police survey team in Los 
Angeles (Tele -Tech, Jan. '56). It 
was stated that tests with the 
equipment on the Los Angeles free- 
ways have shown it to be only mod- 
erately satisfactory on heavily trav- 
eled roads. To avoid multiple target 
saturation it was necessary to aim 
the unit at an angle of about 50 
degrees with the roadway. It is fur- 
ther stated that a difference of 6 

mph occurred in readings by reason 
of orientation and that "multiple 
targets caused considerably more 
difficulty." 

This is representative of the way 
the instrument is actually being 
used, somewhat of necessity. Such 
use contradicts even the manufac- 
turer's limitation of use, which pre- 
sumes that the instrument will not 
be used at an angle of more than 
10 degrees with the roadway. 

The fallacy that the motorist will 
almost always have the benefit of 
inaccuracy becomes apparent when 
note is taken of testimony by patrol 
officers in court (DICTA, Sept. -Oct. 
1955) that the instrument was only 
placed in use by them when it 
agreed 100 percent with the speed- 
ometer reading called out from a 
police car passing the instrument, 
checked in both directions. Calling 
the wide-angle test figure 100 per- 
cent of true would then result in a 
6 mph too high figure (using Mr. 
Johnson's figure) when a motorist, 
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BACK TALK (continued) 

in turn, is intercepted at a nearly 
parallel angle of normal maximum 
distance interception down the 
street. 

It is apparent that too many ar- 
bitrary procedures are being used 
which cannot be supported in radar 
theory, or by the manufacturer's 
instructions. No note of these in- 
consistencies has been taken in 
many of the laws making the radar 
speed meter readings prima facie 
evidence of speeding... . 

Judges, jurors, and police, not 
pretending to be technical experts, 
nor pretending to understand tech- 
nical discussion, are generally will- 
ing to believe what they can see. 
So, they arrange for a side -by -side 
comparison or radar meter and 
speedometer readings on the street. 

The defendant, contending that 
noise or some other disturbance 
must have caused an excessive ve- 
locity reading, is invited to stand 
with other volunteers in a range of 
strong signal intensity, say 25 ft. 
or so from the instrument. Each is 
equipped with whip antennas, cow 
bells or other noise artifices of 
choice. 

A police car or other car with ap- 
propriate witness passengers is 
then dispatched with instructions 
to return past the instrument at a 
prescribed constant speed of, say, 
45 mph, no more, no less. As the 
car passes them at this speed, the 
volunteers are invited to wave vig- 
orously the whip antennas or what 
they will. Most likely, the radar 
meter will be found to have regis- 
tered up to some level well under 
45 mph, stayed there a short in- 
terval, and fallen to zero as the car 
goes on by. 

Such a test has been tried re- 
peatedly, probably everywhere ra- 
dar meters have been used. It is an 
impressive test, something lay 
judges and jurors can understand. 
The immunity to noise is declared 
"proven," and note is taken that the 
meter even registered to favor the 
motorist. 

However, let the engineer be 
wary. He may recall how certain 
radio receiver or tv antenna meas- 
urements could be deceptive if the 
automatic gain control were not de- 
commissioned. In a different way, 
before he jumps to any radar speed 

TRACER -GUIDED DRILLING 
100 HOLES P. M. 

Engravo WITH NEW HERMES 

Ask for catalog H 29 

describing pneumatic 

attachment. 

Printed circuit plates 
now accurately drilled 
by unskilled labor from 
enlarged template by 
air activated feed. 

new Il()r,nNS ENGRAVING MACHINE CORP. 

13-19 University Place, New York 3, N.Y. 

CONTINUOUS, DIRECT -READING 

X -BAND' VSWR MEASUREMENT 

11141161.119 

2% overall accuracy! 
For speedy and accurate VSWR measurements in laboratory 
or production use, the CTI Model 1108 Measuring System 
reads directly, is continuously tunable from 8,500 to 9,600 mc. 

SPECIFICATIONS 
Two VSWR Ranges: 1.02 to 1.2; 1.2 to 2.5 
Attenuation Scale: 0 to co; 1.5 db midscale 
Waveguide Fitting UG-39/U 
Directional Couplers, directivity over 40 db 

', TELEVISION INCORPORATED CCOLOR 

SAN CARLOS 1, CALIFORNIA 
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BACK TALK (continued) 

IF IT'S NEW ... IF IT'S NEWS ... IT'S FROM BED 
r 

r 
Printed Circuit 
Varicon Connectors 

i 

New! 
Right -Angle 
Printed Circuit Sockets 

Printed Circuit Subminiature 
V aricon Connectors 

New! 

?Lew! 

Printed Circuit Connectors 

For Complete Details . Write! Phone! Wire! 

ECCO SALES COMPANY, M ST. BELOW ERIE AVE., PHILA. 24, PA., CU 9.5500 

FOR TELEVISION 

AND RADIO 
INDUSTRIES 

See the Mod- 
ern series of 
newly engi- 
neered trans- 

formers radio and electronic cir- 
cuits, Crestrol line of voltage 
fluctuation control transformers 
and all the standard CREST 
equipment you have relied on in 

years past. 

CREST 
ONE SOURCE FOR ALL 
YOUR TRANSFORMER NEEDS 

Hundreds of modern trans- 
formers-Voltage controls- 
Equivalent parts for over 200 
sets. 

WRITE DEPT. E6 FOR COMPLETE CATALOG p-----MM--M sta as q 
Piense send me your Catalog No. ííJ 

I 

1 

1 

' Name 

Position 
Address ' Firm 

I City Zone-State-_ 

CREST TRANSFORMER CORP. 
1834-36 W. North Ave. - Chicago 22, III. 

INTERVALOMETER 
Model N-10 

A 

Standard 
Method Of 
Supplying 
Operating 
Pulses For 
Flight -Test 
Instrumentation 

The Model N-10 Intervalometer is a lightweight,. 
compact instrument for controlling the cycle rate 
of camera recording devices and other electrically 
or electronically operated apparatus. Pulse rates 
per second are 1, 2, 4. 5, 8. and 10, and the pulse 
length is variable from 25 milliseconds to 70 mil- 
liseconds. Special pulse intervals and pulse dura- 
tion may be supplied on order. The Model N-10 
Intervalometer is built to meet all environmental 
conditions encountered in aircraft use. 

%%rite for complete detailed specifications today 

4eAo%yra'pÁ;c 
l ro du c is Inc;; 

1000 North Olive St., Anaheim, Calif. 

meter conclusions, he should ex- 

amine the instrument, taking par- 
ticular note of differences between 
"test" and "use". 

Mr. Johnson all but put his finger 

on one phase of deception when he 

notes that it was found necessary to 

aim the unit at an angle of about 
40 degrees with the roadway "to 
avoid multiple target saturation." 
The point is that, when noise is 

tested in the above simulated man- 
ner, it may be suppressed in test 
by effective saturation from even a 

single target, in a way that it may 
not be suppressed in actual use, 
similar though the test may be. 

This saturation is not due alone to 
strength of signal but to the de- 

sign of the instrument itself. 
As shown by the diagrams in Mr. 

Johnson's article, the instrument 
uses a clamp and expander circuit 
in conjunction with the counter am- 
plifier. The clamp tends to prevent 
advance noise registration by pre- 
venting amplification without the 
benefit of the strong signal result- 
ing from car reflection, and the 
expander tends to suppress noise 
introduced after velocity triggering 
has already occurred. The tester 
must therefore be careful to deter- 
mine that the noise artifices are 
truly tested in conjunction with the 
actuating velocity registration, and 
not in the periods of signal suppres- 
sion before triggering or after sat- 
uration occurs. 

The range for triggering by car 
velocity is normally set to occur at 
125 to 175 ft., according to the man- 
ufacturer's instructions. When, 
therefore, volunteers are invited to 
excite their noise artifices as the 
test car passes them 25-50 ft. from 
the instrument, they are only being 
played for fools, for two reasons. 
First, prior activation of the ex- 
pander will have taken care of both 
essential saturation of the trig- 
gered velocity reading, to assure 
constancy of that reading and sup- 
pression of subsequent lesser sig- 
nals. Second, the falling cosine 
component of velocity at the wider 
angle of passing nearer the instru- 
ment permits the addition of a cer- 
tain amount of noise without its 
being apparent above the higher 
level of initial velocity registration. 

No noise test will even have been 
made in conjunction with car ve - 
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Day -long 
production 
charging In 
complete 
safety and 
comfort. 

RECOMMENDED BY 
LEADING MAGNET MAKERS 

This high powered condenser discharge 
unit will saturate large Alnico and ceramic 
permanent magnets of any shape, using 
interchangeable, plug-in pulse transformers 
or wire -wound fixtures. 100,000 ampere - 
turn output of basic unit can be increased to 
200,000 ampere -turns at any time by adding 
100 of condenser banks and appropriate 
pulse transformer. Adapters for multi -pole 
rotors, rod, bar, ring and various other 
shapes are available. 

Operates from regular 115 volt, 60 -cycle 
line with only intermittent 10 -ampere drain 
(the few seconds when condensers are 
charging). Mounted on casters for conven- 
ient mobility. Price of basic unit with pulse 
transformer is less than $2,000. 

z4tiet;, 24 

WE CAN HELP YOU 
Our 12 years of magnet charging 

experience is yours for the asking - send a sample magnet or sketch 
for free charging analysis. 

Write for Technical and Application Data. 

Radio 7requeney 
LABORATORIES, INC. 
Boonton, New Jersey, U. S. A. 

Want more information? Use post card on last page. 
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locity registration unless certain 
additional requirements were ob- 
served. The noise artifices must 
have been started, not as the car 
approached the volunteers, but 
when the car was four to seven 
times as far down the street, that 
is, when initial velocity triggering 
before expander swamping took 
place. That is where noise may rise 
above the velocity reading, and that 
is the reading used in court. Police 
have testified repeatedly that they 
read the peak of the curve and, be- 
cause of the radial or cosine law of 
angular reception, maximum actu- 
ating velocity for a constant speed 
car occurs at the maximum inter- 
cept distance that will trigger the 
instrument. 

Moreover, since the only noise 
that is of concern to the motorist is 
that which increases his true ve- 
locity reading, testers will only per- 
vert the purpose of test when they 
only apply such noise artifices as 
correspond to lower doppler regis- 
tration than the car velocity. A 
proper test should include all the 
noise sources possible in any situa- 
tion at issue, including short-wave 
radio interference. The instrument 
has a greater zone of operation for 
higher velocity, and use of only low - 
frequency noise artifices may or 
may not disturb a velocity reading, 
depending on whether it is of the 
nature of electrical interference, 
microphonism, or physical motion. 

The writer has received a com- 
munication from a defense plant 
radar engineer directing attention 
to the fact that acceleration of a 
vehicle can cause large errors in 
doppler readings. This is one of 
several additional sources of error 
which were only alluded to in ear- 
lier papers to avoid an even longer 
discussion, but it is true that ac- 
celeration can seriously affect the 
response of such instruments, for 
example, by overloading the re- 
ceiver bandwidth. In this connec- 
tion, it should be noted that con- 
siderable variation in operation of 
speed meters is possible through 
adjustment of gain and expander 
control settings. 

It is imperative that any data 
purporting to represent the speed 
accuracy of such instruments be ac- 
companied by laboratory analysis 
of the circuits, to determine the 

3 Relay Types 
by FILTORS, INC. 

Now a Leader in the 
Sub -Miniature Relay Field 

NEW-DPDT 

Engineered for critical 
Airborne and Guided 
Missile Applications 
TYPE: M26FC6 

CONTACT RATING: 
2 A Res. at 26.5 VDC 

or 115 vac 
Dia.: 0.635 
Mtg. Ctrs.: 0.875 
Shock: 50 G 

Vibration: 10 G 
at 5 to 2000 cps 

Amb. Temp.: -65°C to +125°C 
Weight: 1.3 oz. 

SUB -MINIATURE 

Actual Size 

NEW-LATCHING 
Magnetically Held- 
Electrically Reset 
UNBELIEVABLY SMALL 
FOR A 
LATCHING 
RELAY 

TYPE: L26F18 
CONTACT RATING: 

3 A Res. at 26.5 
ode or 115 vao 

Mtg. Ctrs.: 1.406 
Shock: 50 G 

Vib.: lO G at 5 to 
500 cps 

Amb. Temp.: -65°C 
to +125°C 

(Also available in 
2PDT and 4PDT) 

Weight: 3.3 oz. 

SUB -MINIATURE 
6PDT 

Actual Size 

SUB -MINIATURE 4PDT 
The Smallest, Actual 

Hermetically -Sealed 
4PDT Relay 

Available Today 
TYPE: 26SR12 

Mtg. Ctrs.: 
1.406 

Shock: 50 G 

Vib.: 10 G at 5 
to 500 cps 

Amb. Temp.: -65°C 
to +125°C 

Weight: 2.6 oz. 

Size 

MIL SPECIFICATIONS 
All Made to MIL -R-57578 and MIL -R-25018 

(USAF) 

DRY CIRCUIT RELAYS AVAILABLE 
IN PRODUCTION QUANTITIES 

Write Today For New Catalog Listing 
Sales & Engineering Office Nearest You 

FILTORS, I N C. 
30 Sagamore Hill Drive 

Port Washington, L. I., N. Y. 

Canadian Office: 
MJS ELECTRONIC SALES, LTD. 
P.O. Box 240, Ajax, Ontario 

Tel.: EMpire 8-3806 

Export Office: 
MAURICE I. PARISIER & CO. 

1860 Broadway, New York 23, N. Y. 
Cable Address: 

MIPARISIER NEW YORK 

Want more information? Use post card on last page. 
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PRECISION 
ATTENUATION 

to 3000 mc! 

SINGLE "in -the -line" 

ATTENUATOR PADS 

and 50 ohm COAXIAL 

TERMINATIONS 

PROTECTED UNDER STODDART PATENTS 

This new group of pads and termina- 
tions features the popular Types C 

and N connectors, and permits any 

conceivable combination of the two 

styles. 

PROTECTED UNDER STODDART PATENTS 

six -position 
TURRET ATTENUATOR 

Frequency Range: dc to 3000 mc. 
Characteristic Impedance: 50 ohms. 

Available Attenuation: Any value 
from 1 db to 60 db. 
Accuracy: ±0.5 db. 
Power Rating: One watt sine wave 
power dissipation. 

STODDART 
Aircraft Radio Co., Inc. 

6644-A SANTA MONICA BLVD. 

\ HOLLYWOOD 38, CALIF. HO 4-9294 / 
Want more Information? Use post card on last page. 
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true thresholds of signal response, 
before any validity to the data 
should be given in court. 

There is a common conclusion to 
be drawn from both Mr. Brantley's 
paper and the separately published 
paper of which I am a co-author. 
This is the unquestioned need for 
establishing standards of perform- 
ance and test for radar speed me- 
ters. This should be done by a scien- 
tific commission of indisputable 
competance, for recommendation of 
adoption in the governing statutes 
of all states and municipalities. 

When neither the National Bu- 
reau of Standards nor the licensing 
agency for the radar instrument, 
the Federal Communications Com- 
mission, has been asked to set up 
standards of accuracy, nor even to 
test the accuracy; and the manufac- 
turer himself "as a matter of pol- 
icy" declines to make available 
design or laboratory test data to 
support his instruction book - 
claimed accuracy for the instru- 
ment, the defendant in court can 
scarcely be denied the right to ask 
who does affirm the integrity of the 
police instrumentation? 

Yet, where is such right when 
legislatures enact laws (as in the 
Virginia code) and judges take it 
upon themselves to rule that "the 
results of such (radar) checks shall 
be accepted as prima facie evidence 
of the speed of such motor vehicle 
in any court or legal proceedings 
where the speed of the motor ve- 
hicle is at issue"? 

The decree of a prima facie case, 
derived from an awesome regard 
for radar transcending limitations 
required by radar theory itself, re- 
duces the defendant and all the elec- 
tronic engineering authority he can 
muster, to no better status than 
Galileo-when the Holy Inquisition 
compelled him to recant and there- 
after enunciate only what the Tri- 
bunal decreed... . 

WILLIAM C. COOMBS 
Section Head, Electronics Division 
Denver Research Institute 
Denver, Colorado 

Transistor Symbol 
DEAR. SIRS: 
A STANDARD reference designation 
for transistors was established in 
1953. This was accomplished by the 
Military Standard, MIL -STD -16A, 
revised May 8, 1953. This specific- 

DANO 
COILS 

LIFELINE 
TO PRODUCTION 
From design engineer 
to the purchasing agent 
to Dano-a perfect 
"lifeline" to produc- 
tion. 

CALL or WRITE TODAY 

and DANO'S quote 

will be on the way. 

Bobbin Coils 

Form Wound Coils 

Paper Section Coils 

Acetate Bobbin Coils 

Cotton Interweave Coils 

Coils for High Tempera- 
ture Applications 

Encapsulated Coils-in 
either Polyester or 
Epoxy Resins 

Alm, TRANSFORMERS MADE.TO-0RDER 

THE DANO ELECTRIC CO. 
MAIN UT., WINSTED, CONN. 

MOLYBDENUM /\ 
PURE and THORIATED 

TUNGSTEN 

For ELECTRONIC APPLICATION\ 

RIBBONSI- 

STRIPS 7N / / \ ` 
FORMED PIECES\' / 2N/ / j \ 
Your special ̀ metals 
rolled' tto Mile sizes 
- close tolerances 

y- / l 

H. CROSS CO. 
15 BEEKMAN ST., N. Y. 38, N. Y. 

WOrth 2-2044 and COrtlondt 7-0470 
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PROFESSIONAL SERVI(sES 
Consulting-Patents-Design-Development-Measurement 

in 

Radio, Audio, Industrial Electronic Appliances 

ATLANTIC ELECTRONICS 
LABORATORIES 

Design Development Prototypes 
Specialists in 

Electronic Timing and Switching Devices 
606 Bond St. Asbury Park, New Jersey 

BRIGGS ASSOCIATES, INC. 
Engineering Services 

ELECTRONICS MECHANICAI, 
Development - Manufacturing - Consulting 

Special Machines - Instrumentation - Automation 
Electron Tube Design, Materials, Reliability 

10 DeKalb St. Broadway 9-2120 Norristown, Pa. 

BART LABORATORIES 
Division of BART MANUFACTURING CORP. 

Consultation and Manufacturing Services on preci- 
sion electro -forming and precious metal plating 
since 1916. 

227 Main Street Belleville 9, N. J. Plymouth 9-0200 

CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 

Radio - Electronics 
Research Development & Manufacturing 

Communication, FM & TV 

Robbins Lane, Hicksville, N. Y. 
WElls 1-3191 

DELAWARE PRODUCTS CO. 
Analog Voltage to Digital Conversion 
Digital Voltage Recording Systems 

Design -Development -Manufacturing 
300 Broadway Camden 3, N. J. 

Eldico of New York, Inc. 
Pioneers of Television Interference Elimination from Transmitters, Induction Heaters, Diathermy and etc. 

Donald J. S. Merten & Engineering Staff 
12 E. Second St. Mineola, L. I., N. Y. 

Pioneer 6-5313 

ELECTRONIC RESEARCH 
ASSOCIATES, INC. 

1"11RANSISTORIZE" YOUR PRODUCT! 
Complete Service in consulting, research, develop- 
ment, and production on Transistor circuitry, prod- 
ucts and instrumentation. 
67 East Centre Street Nutley, N. J. 

Nutley 2-5410 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Our 27th Year in Air to Ground 
Communications and Radio Beacons 

Garden City Long Island New York 

WHEN 
TIME 

IS 

SHORT , , . 

put the solution of your problems up to 
a specialized Consultant whose profes- 
sional card appears on this page. His 

broad experience may save you months 
of costly experimentation. 

ELECTRONICS 
330 West 42nd St., New York 36, N. Y. 

GENERAL ATRONICS CORPORATION 
David E. Sunstein, George J. Laurent 
Dr. Robert W. Roop, Bernard D. Steinberg 
Consulting Services-Electronics, Acoustics, Techni- 
cal Planning, Operations Research for Industrial, 
Consumer and Government Products. 
125 City Line Av. Bala -Cynwyd, Pa. (Phila. suburb) 

MOhawk 4-8090 

HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N. Y. 

Glen Cove 4-7300 

THE KULJIAN CORPORATION 
ELECTRONICS DIVISION 

Consulting Electronic Engineers 
Research Development, Production of 

Automatic Controls - Special Instrumentation 
1200 No. Broad St., Philadelphia 21, Pa. 

Stevenson 2-9000 

McDOWELL ELECTRONICS, INC. 
Soft soldering of 

metallized ceramics bs 
induction heating. 

I onsulting-Development-Manuf act uring 
P. 0. Box 342, Metuchen, N. J. 

Liberty 8-9109 

Measurements Corporation 
Research & Manufacturing Engineers 

Muir/ W. Rouen MARTIAL A. HONNELI. 
JOHN M. VAN BEURmN 

Specialists in the Design and 
Development of Electronic Test Instruments 

Boonton, New Jersey 

MINOT INFORMATIC DEVICES 
AUTOMATIC RECOGNITION OP 

SHAPES. PATTERNS & INFORMATION 
RESEARCH - INVENTION - CONSULTING 

on detection and interpretation of 
complicated fons, characteristics of 

materials, printed characters, etc. 
Otis N. Minot, 22 Eliot Rd., Lexington 73, Mass. 

Tel. VOlunteer 2-9965 or -3974 

DR. HAROLD NARCUS 
Consultant 

METALLIZING NON-CONDUCTORS 
Pioneer in the field of metalizing non-conductors 
such as plastics, ceramics, glass, etc. for both indus- 
trial and decorative applications. Techniques and 
processes developed during 20 years specialization in 
the field. Recognized authority with well-known rec- 
ord of achievement. 

Tel. PLeasant 3-5918 
15 Vesper Street Worcester 2, Mass. 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. THE THERMOCAP RELAY 
Specializing in solution of problems of eelctronic 
and electro -physical instrumentation for the research 
or analytical laboratory. Industrial plant problems 
also invited. 

Andover, New York Cable Address:' NITRONLAB 

NUCLEAR -ELECTRONICS 
CORPORATION 

From Engineering Design to the Finished Product 
Specialists in 

Nuclear Instrumentation-Communications 
Test and Measuring Equipment 

Industrial Electronics-Audio Equipment 
2132-36 W. Cumberland St. Philadelphia, Pa. 

PICKARD & BURNS, INC. 
Consulting Electronic Engineers 

Analysis and Evaluation 
of Radio Sytsems 

Research Development and Production 
of Special Electronic Equipment 

240 Highland Ave. Needham 94, Mass. 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Technique, Video 
Amplifiers, Phasing Networks 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3224 - 16th St., N. Y. Washington 10, D. C. 

TELECHROME, INC. 
Electronic Design Specialists 
COLOR TELEVISION EQUIPMENT 

Flying Spot Scanners, Color Synthesizers, Keyers, 
Monitora, Oscilloscopes and Related Apparatus 

J. R. Popkin-Clurman, Pres. it Ch. Engr. 
88 Merrick Rd. Amityville, L. I., N. Y. 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting - Research - Development 
R -F Circuits - Linea - Antennas 

Microwave Components - Test Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck, N. Y. HUnter 2-7876 

YARDNEY LABORATORIES 

Research -Design -Development 

Electro -Chemical Generators of Energy 

40-46 Leonard Street Worth 6-3100 

New York 13, N. Y. 
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CONTACTS 
FOR THE FIELD OF ELECTRONICS 

THE RIGHT 
LOCATION 
for your operation 

OVER 

350 

COMMUNITIES TO CHOOSE FROM 
Address 

S. P. Vecker, Vice President 

Area Development Dept. 

CAROLINA 
POWER & LIGHT 

COMPANY 
RALEIGH / NORTH CAROLINA 

NORTH 
(A ROIINA 

SOUTH 
CAROLINA 

Inductive & Non -Inductive 
Rheostats & Rests tors 
Toroidal Coil Winding Mach. 

"- Taping 
li 

11 11I'J Machines 

Winding Machines 

IIIIIIIIREX IIRHEOSTAT CO. 
BALDWIN. SO. L I .N V 

SEAMLESS 

LATEX 

TISSUE COTS 
For Electronic 

Part Assembly 
GOSSAMER THIN 
TOUCH AND DURABLE 
MINIMUM DUSTING 
SIZE OF EVERY SEED 

WRITE FOR SAMPLES 

THE SEAMLESS RUBBER COMPANY 
NEW HAVEN 3, CONN., U.S.A. 

Wind Perfect Coil. 
Check Wire Tensio 
with the New Sa 

TENSION METE. 
Tensitron, Inc., Harvard, Mass 

MICA 
India Brash 

BLOCKS FILMS SPLITTINGS 
All Grades & Qualities-Warehouse Stocks 
New York-Prompt Forward Shipments 

Phone: Worth 4.41e2 or writer 
ASSOCIATED COMMODITY CORPORATION 

Woolworth Bldg., New York 7, N. Y. 

New Advedtisements 
received by June 4th will appear in the 
July issue subject to limitations of space. 

Classified Advertising Division 

ELECTRONICS 
330 West 42nd St. New York 36, N. Y. 

MANUFACTURERS' 
REPRESENTATIVES 
IN THE ELECTRONIC INDUSTRY 

As a service to readers, ELECTRONICS presents the advertisements for 
some of the leading manufacturers' representatives in the electronic 
industry. These firms are qualified to help the Manufacturer with his 
distribution problems: the Buyer with his product needs. 

MARYLAND 

MACLEN CORPORATION 
Manufacturers Repro optative 

8616 Georgia Ave. Silver Sprins, Md 
Coinponenta & Ern pment 

Territory: Government 
Pennsylvania New Jersey 
Delaware Maryland and 
Virginia W. Virginia 
District of Columbia Industry 

PENNSYLVANIA 

SAMUEL K. MACDONALD, INC. 
manufacturers representatives over 25 year. 

1531 SPRUCE STREET, PHILA. 2, PA. 
Territory, Other Officer 
Pennsylvania New Jersey ittsisurph 
Delaware Maryland óaltim.r- 
Virginia West Virginia Washington, D.C. 
District of Columbia 

ation assigns letter Q as the stand- 
ard reference designation for 
transistors. 

The complete title of this specifi- 
cation is: Military Standard, Elec- 
trical and Electronic Reference 
Designation. It is an unclassified 
document, available to any con- 
tractor who needs it. 

The suggestion by Mr. Sienkie- 
wicz, Backtalk, p 385, Feb. 1956) 
to use letter Y is in direct conflict 
with MIL -STD -16A. Letter Y, is 
used as a reference designation for 
oscillator crystals. 

Those having trouble with refer- 
ence designations can profit by re- 
viewing the military specification 
MIL -STD -16A. 

JOHN J. RIVERA 
Senior Designer 

Federal Telecommunications Labs. 
Nutley, N. J. 

* Editor's Note: A similar letter has 
been received from S. I. Feldman, 
project engineer at Stelma, Incorpo- 
rated, Stamford, Conn. 

Gravity and Inertia 
DEAR SIRS: 
THE LETTER of Charles C. Littel, 
Jr., page 502, March 1956 issue of 
ELECTRONICS, concerning the in- 
ertial characteristics of gravity 
touches on some theories that have 
appealed to me for some time. 

Co -related and seldom mentioned 
is the ordinary Newtonian me- 
chanics of the earth's mass. Along 
with the conservation of energy is 
probably an automatic adjustment 
of the earth's radius of gyration 
tending to maintain a sort of con- 
servation of momentum. 

Following out this line of thought 
each particle of mass, even the 
atom, bears a definite relation to 
the earth's radius of gyration. Ob- 
viously when we transport our 
weights from one place to another 
there is a referral affect upon the 
moment of inertia of the earth's 
rotating mass. With change in sur- 
face distribution of mass there 
must be corresponding changes in 
the radius of gyration. It would be 
resisted by the enormous inertial 
gyro -energy of the rotating earth. 

Hence there is reason to believe 
that we work against the earth's 
rotation in moving about upon it's 
surface. 

FRED WM. MOLITOR 
Electrical Engineer 

Sepulveda, California 
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EMPLOYMENT OPPORTUNITIES 
The Advertisements In this section include all employment opportunities-executive, management, technical, selling, office, skilled, manual, etc. 

NATIONAL 

COVERAGE 

Positions Vacant 
Positions Wanted 
Part Time Work 

DISPLAYED 

Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 

Employment Agencies 
Employment Services 
Labor Bureaus 

-RATES- UNDISPLAYED 
The advertising rate is $21.50 per inch for all advertising 

appearing on other than a contract basis. Contract rates 
looted on request. 

An advertising inch is measured 74" vertically on a column- 
columns-30 inches to a page. 

Subject to Agency Commission. 

Send NEW ADS or inquiries to Classified Advertising Division of ELECTRONICS, 330 W. 

$2.10 per line, minimum 3 lines. To figure advance payment 
count 5 average words as a line. 

Box Numbers-counts as 1 line. 
Position Wanted ads are 1, of above rate. 
Discount of 10% if full payment is made in advance for 4 con- 

secutive insertions. 
Not subject to Agency Commission. 

42nd St., N. Y. 36, N. Y., for July issue closing June 4th 

REPLIES (Boa No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 

CHIC.4GO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 

LOS ANGELES: 1125 1V. 6th St. (17) 

POSITIONS VACANT 

California State Polytechnic College plans 
additions to its staff in the Electronic Engi- 
neering Department to teach (1) courses in 
fields, waves and antennas, and (2) inter- 
mediate level courses in circuits. Starting 
salary depends upon qualifications of appli- 
cant. For information, write to Harold P. 
Hayes, Dean of Engineering, San Luis Obispo, 
California. 
Executive Sales and production engineers 
needed right now. We must expand our 
organization immediately to meet the rapidly 
increasing demand for the only completely 
automatic and fool proof circuit analyzer 
on the market. We want the best men avail- 
able to fill these key positions, and we're 
willing to pay to get them. If you are capa- 
ble of holding a top -echelon position, are 
young, energetic and eager to put your tal- 
ents to work where they will be appreciated 
and rewarded, write today. Furnish complete 
experience and personal histories. Replies 
confidence. Write: Dit-Mco, Inc. Box 06- 
16A, 911 Broadway, Kansas City, Missouri. 

POSITIONS WANTED 

Engineer, 27, married, BEE Cornell. Ad- 
vanced work at UCLA, 2 yrs. guided missile 
flight test data reduction. Would like corn- 
putor or controls work in N.E. U.S. or 
Canada. Reply PW-1701, Electronics. 
if you are In need of a highly qualified man 
to direct your engineering reports, sche- 
matics, specification, standards, and library 
requirements, and do this logically and eco- 
nomically; who has had long and varied 
experience as a practical electrical engineer, 
and enjoys this phase of engineering effort; 
then contact PW-1661, Electronics. 
Personnel Managers-Need experienced En- 
gineers and Technicians? We offer a booklet 
especially prepared to help you solve this 
problem. Write for your "free" copy of 
"Reservoir of Engineers and Technical Men." 
-Electronics, 330 W. 42 St.. New York 36, 
N. Y. 

Senior PHYSICIST Available 
Automatic controls, advanced R. & D., pre- 
cise electro -mechanical systems, academic 
publicity. Security clearance. Consultation. 

P{V-9369, Electronics 

TECHNICAL FIELD SERVICE 
East Coast Professional Engineer available for cus- 
tomer service or other liaison, for products and 
equipment of highly technical nature. Broad expe- 
rience and contacts in electrical product, measure- 
ment, electromagnetics and control system indus- 
tries. Confidential service, project or continuing 
basis. 

PW-1679. Electronics 
330 W. 42 St., New York 36, N. Y. 

TRANSISTOR CIRCUIT ENGINEER 
BS AND MS IN EE. CALTECH (1952. 3) THREE 
YEARS EXPERIENCE ALL TYPES TRANSIS- 
TOR CIRCUITS. DESIRE TO TRANSISTORIZE 
EXISTING INDUSTRIAL OR COMMERCIAL 
GEAR OR DEVELOP NEW GEAR FOR SMALL 
SOUTHERN CALIF. COMPANY. 

P1V-1680, Electronics 
68 Post St., San Francisco 4, Calif. 

engineers 
phy$icist$ 

Leeds and Northrup Company wants to talk 
with you about Engineering openings in: 

application 
sales marketing 
production 
research & development 

For over 50 years Leeds & Northrup has been 
the world's foremost manufacturer of Automa- 
tic Process Control and Scientific Electrical 
Measuring Instrumentation. 

If you are seeking stability of employment, 
favorable salary schedules, unusual advance- 
ment opportunities plus other employee bene- 
fits commensurate with these high standards, 
write us today. 

Build on your past experience in any of these 
fields: 

* Electrical Measurement & Control 
of Industrial Processing. 

* Power Generation & Transmission. 
* Servo Mechanism. 
* Digital & Analog Computers. 
* Combustion Control 
* Nuclear Reactors. 

Write for Details to- 

Technical Employment Division 

LEEDS & NORTHRUP COMPANY 
4901 Stenton Avenue 
Philadelphia 44, Pa. 
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EMPLOYMENT OPPORTUNITIES 
Te're.-.n, 

Please send 
complete resume to 

JOHN C. RICHARDS 
Electronic 

Defense 
Laboratory 

Box 205 
Mountain View, 

California 

SYLVANIA'S 
CALIFORNIA RESEARCH LABORATORY 
(San Francisco Bay Area-Near Palo Alto) 

Needs experienced creative engineers for a long 
range research and development program in micro- 
wave electronic systems and components. Also needs 
experts in design and custom packaging of 
specialized electronic communications equipment. 

We have specific openings for 
ENGINEERING SPECIALISTS, 

SENIOR ENGINEERS and ENGINEERS in: 

SYSTEMS ANALYSIS For weapons systems planning, 
operational analysis and data handling problems. 

MICROWAVE ANTENNAS For investigation of new con- 
cepts in polarization and pattern control, direction find- 
ing and multi -function radiators. 

MICROWAVE CIRCUITS For advancements in synthesis 
of filters, broadband mixers, power dividers, etc., in- 
volving modern techniques of stripline, ridge guide and 
periodic structures. 

TRANSMITTER DEVELOPMENT For research and devel- 
opment involving microwaves and pulse techniques. 

FIELD ENGINEERING For advanced engineering field 
tests of prototype equipment. 

RECEIVER DEVELOPMENT For design and develop- 
ment of microwave and communications receivers and 
pulse circuitry. 

Sylvania offers the finest facilities and 
equipment available. We also provide 
financial support for advanced education, 
as well as a liberal insurance, pension 
and medical program. 
Our Laboratory is located 5 miles 
from Palo Alto in the San Francisco Bay 
area, close to excellent schools and 
universities, unexcelled living conditions, 
ideal climate and ample housing. 
RELOCATION EXPENSES PAID 

ELECTRONIC 

411 inquiries 
will be answered 
within two weeks 

DEFENSE LABORATORY 

SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

Electronics 
engineers 

do you see ... 
the over-all picture... 

or just the details? 

As a Publications Engineer 
at COLLINS you will.. . 

1 work with the creative leader in the 
electronics field, 

2 write engineering reports on over-all 
projects, including some of the most 
advanced electronic work in the industry. 

3 write on complete systems, their opera- 
tion, installation, theory and test. 

COLLINS offers outstanding opportunities for 
electronics engineers in the field of technical 
writing on: 

MICROWAVE RELAY FLIGHT CONTROL 

NAVIGATION SYSTEMS RADAR SYSTEMS 
COMMUNICATIONS SYSTEMS GUIDED MISSILES 
SSB SYSTEMS COMPUTERS 

RADIO ASTRONOMY AMATEUR EQUIPMENT 

... plus top salaries, opportunity for ad- 
vancement, company sponsored life, accident, 
sickness and hospitalization insurance, retire- 
ment plan and liberal moving expense 
allowance. 
Electrical Engineers or Physics Majors with 
good electronic background and an aptitude 
for writing are desired. Actual writing ex- 
perience is not necessary. 

OPENINGS IN CEDAR RAPIDS, IOWA, 
BURBANK, CALIF. AND DALLAS, TEXAS 

Send Resume to: MR. L. R. NUSS 

COLLINS RADIO COMPANY 
CEDAR RAPIDS, IOWA 
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EMPLOYMENT OPPORTUNITIES 

TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 

ELECTRONICS 
ELECTRONICS ENGINEERS are urgently 
needed to fill career openings at Convair in 
beautiful San Diego. Opportunities include 
positions for engineers experienced in missile 
guidance; airborne radar systems; microwave 
techniques, analog or digital computers; 
servomechanisms; test systems and equipment 
design and development; telemetry including 
special need for telemetered data reduction 
personnel; circuit design and analysis; tran- 
sistor and/or magnetic -amplifier specialists; 
engineers experienced in the design develop- 
ment and testing of electronic equipment 
from the standpoint of reliability. Antenna 
engineers are also required for missile and 
other airborne systems design development. 

CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department... 
truly the "engineer's" engineering department 
to challenge your mind, your skills, your abili- 
ties in solving the complex problems of vital, 
new, long-range programs. You will find sala- 
ries, facilities, engineering policies, educa- 
tional opportunities and personal advantages 
excellent. 

SMOG -FREE SAN DIEGO, lovely cool city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 
...a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor -outdoor) living. Housing is plentiful 
and reasonable. 

Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL DEPT 918 

CONVAIR 
A Division of Generale Dynamics Corporation 

3302 PACIFIC HIGHWAY SAN DIEGO. CALIFORNIA 
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LOS ANGELES 

SAN FRANCISCO 

/ I SACRAMENTO 

SAN DIEGO 

You can SELECT 
at RCA! 

HARRISON 

MOORESTOWN 

} CHERRY HILL 

CAMDEN 

is> LANCASTER I11-. 

...New Opportunities ...17 + Locations... One Best For You And Your Family 

Can anyone but RCA offer you 
a choice of Ibcations like this? 
At Camden, Moorestown or Cherry Hill, you enjoy 
cultural advantages of Greater Philadelphia, live at 
moderate cost in pleasant suburban communities. 
Waltham offers at-home opportunities for New 
England engineers. Four ideal West Coast loca- 
tions. Harrison borders on Greater New York. 
Lancaster, Marion and Findlay have small-town 
advantages. There's pleasant year-round outdoor 
lying in Cocoa Beaca, on Florida's central east 
coast. RCA Service Company and International 
Division assignments mclude ideal locations in the 
United States, and wherever RCA electronic 
equipments are installed and serviced throughout 
the world. 

Indlvicual Recognition- 
RCA organizes engineering activities into groups 
small enough to allow broadest scope for your indi- 
vidual accomplishment. The average group has 
just 11 engineers. Yet, in all activities, you are 
supported by the entire facilities and engineering 
resources of RCA. 

Salaries- 
RCA engineering salaries average measurably 
higher than other companies' in the field. Inter- 
mediate engineers, $5000-$8500; senior engineers, 
$8500-$15,000; staff and supervisory salaries open. 

Advancement- 
Scheduled, objective appraisal of your work speeds 
promotion. Professional and financial progress is 
just as sure as yotr achievements make it. 

Professional Status- 
RCA bases world leadership in electronics on the 
abilities of exceptional men at every organizational 
level. Many have notable engineering and scien- 
tific reputations. You work in day-by-day associa- 
tion with men of this caliber. 

Benefits- 
There's a complete program at RCA. A very liberal 
Tuition Refund Plan. Company -paid life, sickness 
and accident, hospital -surgical insurance for you 
and your family. Modern retirement plan. Reloca- 
tion expenses pate. Suggestion and patent awards. 
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Now, Pinpoint Your Future 
...Here are the Opportunities! 
...Here are the Locations! 

FIELDS OF ENGINEERING 

SYSTEMS 
(ln:egration of theory, 
equipments and 

environment to create 

one optimize major 
electronic concepts.) 
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MISSILE ELECTRONICS-Systems 
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Mechanical and 'Electrical-Automatic or Semi-Avtanal'ic Machines 
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Locations: C-Camden, IIJ. P-Cocoa Beach, Fla. H-Harrison, NJ. 1-interna !iiorlsl Di+. L-Lancaster, Pa. MI-Moorestoen, N.J. S-RCA Service Co. (Cherry Hill, N.1.; 

Alexandria, Va.; Tucson, Ariz.; San Diego, Sacramento, San Francisco, Calif.; Foreiga Assignments). W-Waltham, Nass. X-Los Angeles, Calf. Y-Marren, Ind. Z-Rndlay, Ohle 

Mr. John I. Weld, Employment Manager 
Please send resume of education one experience wi h location preferred, to: Dept. A -15F. Radio Corporation of America I 

90 Rockefeller Plaza, New York 20, N.Y. 

RADIO CORPORATION of AMERICA 
Copyrigìt 1ltSf Rede Corporation of America 
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EMPLOYMENT OPPORTUNITIES 

Crosley Engineers ARE PUTTING 

THE EYES AND EARS IN SPACE! 

Do you fit into this Engineering drama? 

The daring approach ... probing the dark recesses 
of the unknown. CROSLEY Electronics Engineers are 
taking the calculated risks which offer great discov- 
eries as the triumphant reward. 

Research and development in Communications and 
Radar now offer exciting possibilities. Here are areas 
now being explored. 

Radar-all phases 

Control Systems 

Digital Techniques 

Airborne Navigational Equipments 

Transmitters and Receivers 

Audio Circuitry 

Amplifiers 

Transistor Circuit Design 

High calibre Engineers are needed to enter into these 
unusual programs. All benefits are available plus 
modern facilities. Relocation costs plus a 15 day sub- 
sistence allowance are paid by CROSLEY. 

Please Send A Written Resume To: 

D. B. Nason 
Vice President and Director of 

Engineering 
Dept. No. S 

Crosley DIVISION 

4 V /¡yOMANUFACTURING 
CORPORATION 

2630 Glendale -Milford Road, Evendale, Cincinnati 15, Ohio 

"Known for the NEWEST-Respected for the BEST!" 

ELECTRONIC 

ENGINEERS! 

ARE YOU 

ENGINEERS . . . 

OR TIME CARD 

NUMBERS? 

If you are tied up in red tape . if 
the scope of your work is limited . . . 

if you can't use your creative engineer- 
ing abilities . . . then MEMCO offers 

you a sound escape from stagnation and 
monotony. 

AT 

MEMCO: 
every electronic engineer .. . 

is encouraged to use his creative talents. 

works on all phases of his projects. 

is appreciated as an engineer, not as a 

replaceable cog in a big machine. 

gets top pay and many benefits. 

can build a sound, worthwhile future. 

For full details please write to: 

MARYLAND 
ELECTRONIC 

MANUFACTURING CORPORATION 

5009 Calvert Road 

College Park, Maryland 

(A suburb of Washington, D. C.) 

408 June, 1956-ELECTRONICS 
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EMPLOYMENT OPPORTUNITIES 

Not long ago this long -needed, lightweight escape cap- 
sule for jet aircraft was merely an idea in the mind of 
an enthusiastic engineer. Today it is a long awaited 
reality which will give our pilots added assurance and 
safety on their important missions as our nation's 
defenders. What turned this "hunch" idea into a realis- 
tic accomplishment? The answer is creative engineering 
-our specialty at Goodyear Aircraft-where transform- 
ing ideas into working realities has become a habit. 

Here ideas are a prime commodity. Imagination and 
ingenuity are our raw materials. And to help put their 
ideas to work, our engineers have the most modern 
facilities available, including one of the world's largest 
computer laboratories. Here, every idea has a chance. 

And many of them make the grade, as the record will 
show. Both in peace and in war, our engineers have 
turned their ideas into significant accomplishments that 
benefit nearly every aircraft in our skies. Airships, 

They're doing big things at 

missiles, electronic guidance and computing equipment, 
structural materials, plastics-the list is long and broad. 
And it's still growing. 

This continued growth and diversification demand that 
our engineering staffs be expanded both at Akron, Ohio, 
and Litchfield Park, Arizona. Opportunities are unlim- 
ited for creative engineers in all specialties. So, if you 
have faith in your ideas and confidence in your ability 
to make them work, there's a challenging career waiting 
for you at Goodyear Aircraft. 

Salaries and benefits are, of course, liberal. And if you 
wish to continue your academic studies, company -paid 
tuition courses leading to advanced degrees are avail- 
able at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: 
Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 

GOODYEAR AIRCRAFT 
THE TEAM TO TEAM WITH 

ELECTRONICS-June, 1936 

i n AERONAUTICS 
409 
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EMPLOYMENT OPPORTUNITIES 
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Needed Now... 

Engineering Talent 
in Electronics 

Physics 

Mechanics 

Ifs n°fi 

#00'ate.'' 

. to take advantage of an opportunity 
to ally yourself with a rapidly expanding 
research and development organization 

Industrial Research Laboratories. 
Here you can rekindle that spark of 
interest in your chosen profession by 
being associated with all phases of a 
project instead of merely one aspect of 
the overall. In an atmosphere which en- 
courages high level engineering, indi- 
vidual work wins ready recognition. You 
can live in pleasant suburban surround- 
ings, and work in buildings designed 
specifically for research laboratories. 

Industrial Research Laboratories 
holds a liberal approach to all employee 
benefits-paid vacations, sick leave, 
incentive plans, and many other advan- 
tages. 

Since its inception, I.R.L. has not 
discharged or furloughed an employee 
for lack of work. 

Take a realistic approach to the 
future of your career ... ally yourself 
with the firm with a future. Write: 

INDUSTRIAL 
RESEARCH 
LABORATORIES 
Div. of Aeronca Manufacturing Corp. 

Dept. A-6 Hilltop & Frederick Rds. 
Baltimore 28, Maryland 
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EMPLOYMENT OPPORTUNITIES 

Raytheon is 

PIONEERS... 1956 
GONE is the old-time pioneer who once pushed back the 
frontiers of this country and opened the way for progress. 

The pioneer of today is the electronics engineer who, through 
research, is opening new areas to exploitation. 

At Raytheon, engineers are stimulated and inspired to move 
toward new goals-new rewards. And, working in specific 
areas with congenial groups, they enjoy the informality 
and flxebility of a small staff, while benefiting from the 
resources of a large company. 

large, make no mistake. Its leadership in Microwave and Power Tubes can be in- 
ferred from these facts: more than 80% of the world's Magnetrons come from Raytheon- 
more than 50% of all Klystrons bear the Raytheon seal. 

Because of this leadership-because Raytheon is growing steadily-we need engineers with 
Bachelors', Masters' or Doctors' degrees in Electrical, Industrial, and Mechanical Engineer- 
ing or Physics to fill openings in these departments: 

TRAVELING WAVE TUBE DEVELOPMENT- 
A comparative newcomer to us but we'll soon 

be tops. We need additional engineers to 
help us accomplish this. 

MAGNETRON RESEARCH AND DEVELOP- 
MENT-Work in this department is inter- 
esting and satisfying and of the utmost im- 
portance to National Defense. 

HIGH POWER BACKWARD WAVE OSCIL- 
LATOR DEVELOPMENT-One of the newest 
and most fascinating of the microwave tube 
family. 

PRODUCT ENGINEERING-Perhaps the hard- 
est of engineering jobs but also the most 
rewarding. 

APPLICATIONS ENGINEERING-Here's the 
opportunity to travel, to see what other com- 
panies are doing, to meet new people and still 
get paid for it. 

METHODS AND FACILITIES DEVELOP- 
MENT-We are always looking for the "new" 
in equipment, facilities and methods of tube 
processing. 

KLYSTRON ENGINEERING-An old stand-by 
in the microwave tube field but always in- 
teresting and still expanding. 

Please send complete resume of your qualifications and experience to Mr. D. Hamant at: 

RAYTHEON MANUFACTURING COMPANY 
Foundry Avenue 

Waltham 54, Massachusetts 

ELECTRONICS - June, 1956 411 
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EMPLOYMENT OPPORTUNITIES 

THE 

EN OF VISION 
Apply your creative engineering 
to research, development 
and design ... 

EY TO YOUR SOLID SUCCESS AT 

Admiral 
These positions are tailor-made for highly imagina- 
tive engineers who like problems of more than 
average difficulty; assignments that require a max- 
imum of individual electronic creativeness. 

CURRENT OPENINGS INCLUDE: 

RADAR AND PULSE SYSTEMS 
Background of VHF -UHF development including circuitry design for air -borne 
and ground equipment. Long term development involves application of inter- 
esting new techniques. 

DEFLECTION CIRCUIT ENGINEERS 
To do original work on the design and development of horizontal and vertical 
deflection components and circuitry for both monochrome and color receivers. 

PHYSICISTS-ENGINEERS 
Experienced in measuring and evaluating reactor fields- neutron and gamma 
measurements, calculation of effects of these fields on electronic components. 

COMPONENT PARTS 
Long terms projects on the design of television components with emphasis on 
engineering control of yokes, tuners and flyback transformers in production. 

COMMUNICATION SYSTEMS 
For design of complex systems. Familiarity with air -borne receivers and trans- 
mitters required. Knowledge of transistor theory and application to military 
equipment an asset. 

ENGINEERING WRITERS 
To organize, write and edit operating and maintenance manuals. Openings also 
available for compiling technical disertations used for government bid proposals. 

RECENT GRADUATES OR EXPERIENCED MEN 

This is an invitation to both of you to inquire about these and 
other opportunities. 

Liberal salaries based on education, ability and experience. Paid 
life insurance and hospitalization plus a retirement plan, liberal 
vacation policy and periodic salary reviews are added benefits. 

If you are interested in a secure future, write and give full details 
to Mr. W. A. Wecker, Personnel Division. 

Admiral Corporation 
3800 W. Cortland St. Chicago 47, Illinok 

TEST ENGINEERS 

DO YOU LIKE YOUR 

ENVIRONMENT? 
Investigate the Environment created 
at AC for its Advanced Development 
Programs on Missile Guidance and 
Aircraft Fire Control Systems. 

OUR 

ENVIRONMENTAL 

LABORATORY 

is one of the most Versatile Labora- 
tories in the country and is in hte 
process of a Major, Permanent Ex- 
pansion. Men hired will enjoy work- 
ing with the finest of test equipment 
and facilities, together with top men 
of the field. 

We are currently engaged in the 
following Types of Test Activities: 

VIBRATION TESTING 

COMPLEX WAVE ANALYSIS 

LOW TEMPERATURE-ALTITUDE 

HIGH TEMPERATURE 

RELIABILITY EVALUATION 

INSTRUMENTATION 

Write MR. J. HEFFINGER, 
Supervisor of Salaried Personnel 

AC 
The Electronics Div. 

General Motors Corp. 
Milwaukee 2, Wis. 

SYSTEMS ENGINEERS 
FOR ADVANCED WEAPONS SYSTEMS 

.Erin a team of engineers anrd 
scientists already working on 
stimulating' assignments in the 
challenging field of l:nidauee 
and Clint rol. 
Carry your ideas through to 
final hardware and opera!' al 
flight testing. 
Perform creative system st11d11.'8 
:Ind ¡list rumentation. 
Apply the latest technological 
knowledge in such areas as: 

INERTIAL GUIDANCE DYNAMIC ANALYSIS 

BALLISTICS RESEARCH TELEMETRY 

Salary-up to $12000 
(Commensurate with experience) 

Send resume in confidence to: 

Manager of Technical Personnel, Dept. 671 

Division American Bosch Arma Corp. 
li case colt Field Garden City. I,. I.. N. y. 

- 
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EMPLOYMENT OPPORTUNITIES 

7edqrAviati0n Corporation 
YORK DIVISION 

YORK, PENNSYLVANIA 
TELEPHONE YORK 4 7- 2 6 1 1 

Dear Engineer, 

If you are a fortune-hunter, 
turn the page; this 

is not for you. But if you 

are one of the great 
majority of professional 

men who is primarily interested 
in 

a satisfying job and 
attractive working 

and living conditions with reasonable 

security and good promise 
for the future, read 

on: 

Sure, this is a sales pitch - 
but different, since it aims o svtosben thee stcream- 

We need Engineers, just like every other 
leading company. 

ing ads promising Utopia, 
or Nirvana, to anybody with any semblance 

of engineering 

qualifications. We're different: At York, we cling to 
the belief that you 

will 

beemore impressed with 
a frank statement of 

the pros and cons. 

First, we nre in the electronics business. 
Most of our work is 

military. 

Since we are working 
with five or six government 

agencies, our activities 
are diverse. 

We are a small, but full-fledged 
division of the Bendix 

On t the otion Corporation, 

which 
dix 

conveys the security 
and stability of a large 

company.also 
have 

operates tsandvhealthy 
atmosphere ofla small,mous 

basis, 

independentso 

that the 

company. 

we 
Nobody gets 

flexxibibilityy 

buried'. 

The plant is 100,000 sq. ft. big - about 3 years new and excellently 
equipped 

with machinery and test 
equipment. The plant is located about five 

miles east of 

York, Pa., on the Lincoln Highway, 
in what the real estate 

dealers describe as a 

"beautiful suburban area". 
(And it 

have 
You can live 

a 2 -bedroom (ashIudo)(cithinrt fee minutes 

drive of the plant. For $10,000 you 
y 

a run-down farm house). 

The town (of about 75,000) has 
at least one of everything you could 

find in 

a bigger city, including a symphony 
orchestra of some note. 

(Sorry, the pun was un- 

intentional.) 

Here in our plant, we believe 
that engineers are people, 

individuals yet, and 

not hired hands. We exercise some care 
in hiring, because 

and 
we want 

ntusnt themof 

to 
ocstick; n- 

and, in fact, our turn -over rate is negligible. The 

al is reviewed every months. 
fromThis thedoesn't e. Astantengineer, 

he gets 
ait'sspossible 

every time, but 10% a 
year isn't 

to make over $10,000 a 
year, but you have to be good. 

We operate basically by 
a project system, with a 

great deal of responsibility 

vested in each Project Engineer. 
The supporting departments 

- Drafting, Mechanical 

Engineering, Model Shop 
(you should see our Model 

Shop), technical publications 
and 

the like - furnish service to the 
project groups. We do about $1,000,000 

a year 

engineering business 
alone, and seem to have no 

difficulty in acquiring 
more. We're 

growing fasts 

We don't offer you the moon, 
but we do offer you a fair 

shake; 

Sincerely yours, 

t.4.9tifrtAlui 

. 

,,,,,.,Cr-...,tó -. 
e 

v.. c A . 

K. F. Umpleby 

Chief Engineer 
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EMPLOYMENT OPPORTUNITIES 

HOW SYLVANIA HELPS 

YOU Step Up YOUR 

CAREER POTENTIAL 

THERE IS NO QUESTION 
that success today is measured directly 
by the investment a company makes 
in research and development. 

THERE IS NO QUESTION 
that Sylvania reinvests MORE than 
the average large company today... 
in research and development. 

If you too are a man of original ideas, 
you will want to consider these unusual 
openings at Sylvania's Waltham, 
Massachusetts, or Buffalo, New York 
Laboratories: 

RADAR SYSTEMS ANALYSTS DIGITAL SYSTEMS ENGINEERS 

COMPUTER PROJECT ENGINEERS LOGICAL DESIGN ENGINEERS 

ELECTRONICS GROUP LEADERS: 

(I) Miniaturization and Packaging (2) VHF/UHF Receiver 
design (3) Radio -Teletype Receiver and/or Transmitter design 

SENIOR MECHANICAL ENGINEERS (including automation) 

SENIOR -LEVEL MICROWAVE AND ANTENNA ENGINEERS 

RESEARCH MATHEMATICIAN 

INTERVIEW 
AND RELOCATION 
EXPENSES WILL BE 

PAID BY SYLVANIA 

Sylvania provides financial - 
support for advanced 
education as well as 
liberal insurance, 
pension and 
medical 
programs. 

Please forward resume to 
Professional Placement Supervisor: 

WALTHAM 
LABORATORIES 

Erling Mostuc 
100 First Ave. 
Waltham, Mass. 

BUFFALO 
LABORATORY 

E. F. Culverhouse 
175 Great Arrow Ave. 
Buffalo 7, New York 

SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

Your inquiries 
will be answered within 
two weeks. 

ENGINEERS 
ELECTRONIC 

AND 

MECHANICAL 
Openings exist for project engineers in 
challenging work in the fields of Radar, 
Test Equipment, UHF Receivers, Digital and 
Analogue Computers. A B.S. degree and 
five years experience in similar or related 
fields in both design and production is de- 
sirable. 

UNUSUAL SALARY OPPORTUNITIES 

Excellent working conditions in the small 
town atmosphere of suburban 

CINCINNATI, OHIO 
Liberal fringe benefits including an ad- 
vanced pension plan with an eighty-two 
year old company. 

EXCEPTIONAL OPPORTUNITIES 

for Advancement 
with the newly established 

ELECTRONIC PRODUCTS DIVISION 

of the 

GRUEN WATCH CO 
Reading, Ohio 

Send resume to 
Gerald C. Schutz, Division Manager 

Administrative 
Systems Engineer 

$10,000 

Responsible for the electri- 
cal design, development 
and coordination of the 
manufacture of electronic 
systems in the fields of 
radar, sonar, communica- 
tions and countermeasures, 
missiles. 

Requires the ability to de- 
velop and integrate unit 
requirements to evolve and 
produce complex electronic 
systems. 

Major electronics firm. 

/only in confidence to: 

P-1461, Electronics 
330 W. 42 st. 

New York 36, N. Y. 

EMPLOYMENT PROBLEM? 
When you are in need of specialized men 
for specialized jobs, contact them through 
an employment ad in this publication. 
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SFccl. tube permit- study cf hypersonic flight 
urcer real stic corsitions where gas temper- 
ature. n excess of 5000°K con be simulated. 

Ore of C. A. L.'s .exxermesitsI radbrs used 
in research on target rhara,terists. 

Design cnd emluction of advancec Weapons 
Systems represent a significant oortion of 
C. A. L.'_ cppli-f esearch efforts. 

TO 

w. 

air _1eECTIOh 
Oc 

=Lh3If 

ube to Novel application of Raique-Hilsch t 

the complex problem of measuring free 
temperature from a high-speed aircraft. 

-HERMOMETERs 
SENSING ELEMENT % 

C. A. L.'s 12' wind tu,nel is operatad on 
an "around -the -deck"' basis =residing 
answers to aerodyr antic problems n the 
high subsonic and 1ra-sonic regi-ns 

COLD. AIR CORE 
(APPROXIMA-EE WE) 

RAM OR COMPRESSED AIR 

EXHAUST FLOW 

TO S -AT C 

PRESLE IF 
POSSIBLE 

WHAT'S THE DIFFERENCE? 
Plenty! It makes a big difference to you and 
to your technical reputation when you earn 
a position in a respected research laboratory. 
It makes a difference to you as a professional 
man to play a c eative role in such projects 
as those depicted above. Yet those are just a 
few of the 150 projects currently active at 
Cornell Aeronautical Laboratory. 

You'll find the fascinating stories behind 
these and many other programs told in 
our new 68 -page brochure, "A Decade of 
Research." In it you'll read about some of 
the most advanced aeronautical research 

ever conducted. You'll read about the 
Laboratory's search for new knowledge and 
its application -a search which has now 
reached an annual volume of $12,000,000. 
You'll be able to see for yourself that the 
Laboratory's programs present a real chal- 
lenge, that they present technical problems 
which will tax your capabilities to the !imit. 
In other words, you'll read the story of 
pioneering research as conducted by one of 
the country's leading research laboratories. 

Whether you're contemplating a change or 
not, if you're a scientist or an engineer this 

brochure w:ll be of interest and value to 
you. Write today for your copy. 

.1. L. Swannie 
Cornell Aeronautical Laboratory, Inc. 

Buffalo 21, New York 

Please send "A Decade of Research" to: 

Name 

Street 

City Zone State 

Aeronautical Laboratory, Inc. 
OF CORNELL UNIVERSITY 

Ì 
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EMPLOYMENT OPPORTUNITIES 

ENGINEERS, 
Electronic & Mechanical 

PHYSICISTS: 

fre 

N-71 _e -re 1®tii á+>I 1------- .._ , s 

Top Grade Openings 
At Melpar Leader in 

Electronic Research & Development 

Due to our continuing expansion program, a number of top grade openings 
exist in our new laboratories suburban to Washington, D. C. We urge you 
to consider the following: 

1. At Melpar the engineer is not tied to a pre -arranged schedule of advance- 
ment. Instead, promotion and advancement are based on individual recog- 
nition, where skill and ability are the paramount factors of determination. 

2. Melpar has doubled in size every 18 months for the past 10 years. 
New openings occur constantly. This enables the engineer to advance to 
positions of increased responsibility as soon as he is ready. 

3. Our unique "project team" basis of organization gives the engineer 
an opportunity to participate in entire problems from conception to com- 
pletion of prototype, and thus experience the "overall" approach to engi- 
neering problems necessary to eventual directorship responsibility. 

4. Our new air-conditioned laboratories encompass over 285,000 square feet 
and offer complete facilities for creative research and design. In addition 
to our central Model Shop, supplementary facilities, personnel and test 
equipment are available for immediate use within each project group. 

5. The Northern Virginia Area, suburban to Washington, D. C., in which 
Melpar is located, offers excellent living conditions, enjoys the Nation's 
highest per capita income, fine homes and schools. Recreational, cultural 
and educational facilities abound. Fully -accredited graduate courses are 
offered at the Melpar laboratories and at 5 universities in the Area. 

Top Grade Openings Exist in These Fields: Network Theory Systems Evaluation 
Microwave Technique UHF, VHF, or SHF Receivers Analog Computers Magnetic 
Tape Handling Digital Computers Radar and Countermeasures Packaging Elec- 
tronic Equipment Pulse Circuitry Microwave Filters Flight Simulators Servo- 
mechanisms Subminiaturization Electro -Mechanical Design Small Mechanisms 
Quality Control and Test Engineering 

Write for fuller information. Qualified engineers and physicists 
will be invited to visit Melpar at Company expense. 

Write: Technical Personnel Representative 

ME L PA R Incorporated 
A Subsidiary of Westinghouse Air Brake Company 

3096 Arlington Boulevard, Falls Church, Virginia 

Positions also available at our laboratories In: Cambridge. Mass.. 99 First St. Watertown, Mass., I l Galen St. 

r 

Electronic 
Engineers 

Pacific Semiconductors, Inc. 
has requirements for qualified 
electronic engineers in its 
Engineering Department for 
work on circuit development. 
test -equipment design, special 
instrumentation, and auto- 
matic machine control. Appli- 
cants should have a B.S. or 
M.S. in electrical engineering. 
Salaries will be commensurate 
with ability, training, and 
development potential of the 
applicants. 

Send resume or write: 
MR. J. C. ROSS, 
Industrial Relations Mgr. 

PACIFIC 
SEMICONDUCTORS, INC. 
10451 W. Jefferson Blvd., Culver City, Calif. 

project 

engineers 

MISSILE GUIDANCE 

AND WEAPONS 

CONTROL SYSTEMS 
Challenging assignments for 
engineers with experience in 
project administration and co- 
ordination involving project 
analysis, planning and controls 
on major electronic and 
electro -mechanical development 
programs. 

Salary-up to $12000 
(Commensurate with 
experience) 

Please send resume 
in confidence to: 
Manager of Technical 
Personnel, Dept. 674 

Division American 
Bosch Arma Corp. 
Roosevelt Field, 
Garden City. L. I., N. Y. 

Need Engineers? 
Contact them through this 

EMPLOYMENT OPPORTUNITIES section 

Rates are low. 
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UNITED STATES MR FORLE 

RADAR SEARCH PLANE 
Assignments for senior engineers 
are on systems involving advanced 

models of this type of aircraft, 
fighter interceptors and 
A.S.W. patrol bombers. 

Technical Management Positions 
for Electronics Systems Engineers 

Advanced Electronics Systems Staff expands at Lockheed 

An important expansion in the Advanced Electronics 
Systems Staff has created new positions for senior 
engineers in a wide range of fields. 

To the career -minded engineer, three aspects of the 
work are significant: 

1) Assignments cover virtually every type of aircraft and 
weapons system; 2) personal initiative and responsibility 
are welcomed and encouraged under the Staff's philosophy 
of operation; 3) the Staff is undergoing continuous expan- 
sion because of the growing importance of its work. 

Senior positions are open in the following fields: 

RADAR FIRE CONTROL NAVIGATION 
Duties involve developing requirements Duties involve developing requirements Duties involve developing requirements 
and specifications after extensive of airborne fighter -to -fighter and for advanced, self-contained, high 
analysis for various radar, display and fighter -to -bomber fire control systems accuracy doppler and inertial systems 
data handling systems. Monitoring and monitoring programs leading to and implementing programs to obtain 
developmental programs is also an actual systems to meet the requirements. these systems. Extensive experience 
important aspect of this position. Strong experience in computer in airborne navigational systems 

techniques is required. is required. 

ANTENNA DESIGN COUNTERMEASURES COMMUNICATIONS 
Duties involve developing requirements Duties involve developing requirements Duties involve developing long-range 
for communication navigation and 
radar antenna systems and participating 

and monitoring programs for 
advanced electronic countermeasure 

communication and data link systems, 
studying meteorological and 

in design of the systems. Most of the 
development work in this field is 
performed at Lockheed Laboratories. 

systems, including receivers, 
analyzers and jammers. 

atmospheric features and guiding 
antenna design. 

Moving Allowances-Generous travel and moving allow- 
ances enable you and your family to move to Southern 
California at little or no expense. 
Scientists and engineers interested in performing advanced 
electronic systems work on diversified projects are invited 
to write E. W. Des Lauriers, Dept. ESE -9-6. Please include 
your home phone number. If you wish immediate informa- 
tion concerning these positions, phone Mr. Des Lauriers 
collect at STanley 7-1241, Extension 62134, in Burbank. 

LOCKHEED 
AIRCRAFT CORPORATION 

California Division 

BURBANK CALIFORNIA 
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EMPLOYMENT OPPORTUNITIES 

Engineers-live in Vacationland 
all year 'round! 

Living near Raytheon's Wayland Laboratory lets you enjoy an end- 

less variety of weekend vacations the year 'round, without the annoy- 

ance of city traffic. This laboratory is located in the heart of a 

delightful rural residential area only 17 miles from the center of 

downtown Boston so that you can enjoy its advantages any evening. 

At Raytheon, plenty of challenging work is available in an environ- 

ment which promotes your professional growth. You will develop 

the techniques of tomorrow and advance rapidly in our expanding 

organization. 

41HEoN 

Wayland Laboratory 

Radar Systems - Communications - Countermeasures 

Raytheon Manufacturing Co. Wayland Lab., Wayland, Mass. 
Attn: R. E. Doherty 

Please send me a brief resume form and brochure describing 
the Wayland Laboratory. 

Name 

Address 

City State J 

ENGINEER 

TECHNICIAN 

COMPUTER 
APPLICATIONS 

AND 

DEVELOPMENT 

ENGINEERS 
COMPUTING SERVICES 

Engineering & Scientific Computation 
Analog 
Digital 

COMPUTERS SYSTEMS 
DEVELOPMENT 

DEVELOPMENT 
Analog and Digital 

Systems analysis and. synthesis 
Logical organization 
Circuit design 

These are full time positions offering 
fascinating and varied work and edu- 
cational benefits for graduate study. 
Contact: 

J. A. Metzger 

ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 

10 West 35th St. Chicago 16, Illinois 

COMMUNICATIONS 

ENGINEERS and TECHNICIANS 
EXCELLENT SALARIES 

MINIMUM PREREQUISITES 
EE Graduates with 3 years 

experience 
2 years technical school in 

communications and 3 
Years experience. 

Require installation adjustment and maintenance 
experience with communication receivers and asso- 
ciated terminal equipment. Mao, men with similar 
experience with high-powered transmitters, anten- 
nas, transmission lines. 

Must be touting to travel en United States and 
Overseas. 

Page Communication Engineers, Inc. 
710 Fourteenth St.,N.W.,Washington 5, D.C. 

WANTED 

SECTION ENGINEER 
58.000.00 to $15.500.00. Small electrical motors. 

Age to 55. Supervise: Development, design, manu- 
facture, cost control. customer contact. and appli- 
cation of small fractional and/or electric motors and 
motor parts to: manufacturers of portable hand 
tools, for use in portable hand tools and/or aircraft 
products. Must have a minimum of 5 years experi- 
ence in electrical motors. A permanent position, it 
can lead to that of engineering manager, with a 
leading midwest manufacturer. Send two (2) copies 
st employment history in resume form. State salary 
wanted. Confidential. No obligation. In reply, refer 
to position number J-9161. Write to: C. R. Logsdon 
Company, 19 W. Jackson Blvd., Chicago 4, Illinois. 

TAKE-KEEP-TELL-A-FRIEND 

ELECTRONIC DESIGNER 
Development and design of industrial 
measurement and control equipment for 
the continual process industries. Unusual 
opportunities in a rapidly expanding firm 
and industry for personal growth through 
technical "know how" and hard work. 
BSEE or MSEE required. 1 to 10 years ex- 
perience. Servo and feedback experience 
helpful. Send resume to: 1205 Chesapeake 
Ave., Columbus 5, Ohio. 

e, ndustrial 
ucleonics 
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EMPLOYMENT OPPORTUNITIES 

Be certain you 

MAKE THE RIGHT CHOICE! 

HAVE THE R/O//T JOB! 

ASK YOURSELF THESE QUESTIONS 
-IT WILL PAY YOU. 

CHALLENGING 
OPPORTUNITIES IN 

AVIONICS 

INERTIAL SYSTEMS 

COMPUTERS 
(Digital and Analog) 

MISSILE GUIDANCE 

JET ENGINE 
FUEL CONTROLS 

with 
AC ELECTRONICS 

DIVISION 
OF 

GENERAL 
MOTORS 

Corporation 
Flint 2, Mich. 

and 
Milwaukee 2, Wis. 

Whether a Recent Graduate making his first choice or a veteran Engineer 
seeking that permanently RIGHT position, ask yourself the following questions: 

MY TALENTS ARE BEST SUITED FOR? 
Engineers come all sizes, shapes and potentials. G.M.'s policy of 
decentralization creates individual opportunity for development 
and advancement. 

STARTING WAGE? POTENTIAL EARNINGS? 
At G.M. these two questions are best answered by another 
question-"How high is up?" Earnings both present and future 
are entirely dependent upon you. At AC you determine your 
earnings. 

PERMANENCY OF POSITION WITH AC? 
AC has been designated the official ELECTRONICS DIVISION 
for all General Motors Divisions. We are permanently dedicated 
to the research, development and manufacture of things 
Electronic ... making America so it's safer and better. 

RESEARCH FACILITIES? 
At AC you enjoy working with the latest and the finest of 
equipment and with the top men in the field. 

LIVING CONDITIONS? 
Are the finest possible in Milwaukee, America's most progressive 
town combining big town cultural and civic advantages with 
small town hospitality. "An ideal town for ideal family living." 

WHAT CAN AC DO FOR ME? 
Write us in strictest confidence ... you will hear from us by return mail. 
Send us the coupon below ... YOUR FUTURE DEPENDS UPON IT. 

AC The Electronics Division 
General Motors Corporation, Milwaukee 2, Wis. 

Send me full particulars about AC ENGINEERING OPPORTUNITIES 

So you can better "tailor make" your offer to me I have attached a resume of my 
education and/or work experience. 

D I will send it at a later date. 

Name 

Address 

City Zone State 
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EMPLOYMENT OPPORTUNITIES 
OPPORTUNITY IN SOUTHERN CALIFORNIA 

excellent career opportunities for 

MINGINIEERS 
who can fill key creative posts 

in long-range, non-military 

research and design 

FOR ADVANCED 

BUSINESS 

COMPUTER SYSTEMS 

SENIOR ELECTRONICS 
ENGINEERS 

To specialize in research and design 
for advanced business computer sys- 
tems. Must have exceptional creative 
ability, plus knowledge of vacuum 
tube circuit design, transistor 
circuitry. 

SENIOR DIGITAL COMPUTER 
ENGINEERS 

For projects in advanced computer 
design, development and application. 
Must have thorough knowledge of 
digital computer logic and circuitry, 
input-output devices, programming. 

TRANSISTOR CIRCUITRY 
ENGINEERS 

For advanced research and design in 
computer transistor circuitry. 
Capabilities should include ability 
to direct others in new project work. 

OPPORTUNITY FOR ELECTRONIC OR ELECTRICAL ENGINEERS 
Background in one or more of the fields below equips you for excellent 
career positions with NCR Electronics Division: 
LOGICAL DESIGN FERROELECTRICS MAGNETIC CORES COMPUTER 
SYSTEMS TRANSISTOR CIRCUITS INPUT-OUTPUT DEVICES 
APPLICATIONS OF PHYSICS COMPUTER SYSTEMS SPECS. 
DEF. OF SYSTEM REQUIREMENTS 

"GROUND FLOOR" OPPORTUNITY WITH UNUSUAL STABILITY 
Openings listed here are for the basic organization of the 
NCR Electronics Division. If you qualify for one of them, you'll be a 
key member of this fast -developing division of one of America's 
top companies. You'll enjoy the freedom of a small, select research 
group - operated by engineers for engineers - as well as the exceptional 
financial stability of a large, long-established firm A full program 
of employee benefits, too. New, modern, air-conditioned plant with 
every modern research and development facility in a conveniently 
situated Los -Angeles suburb. 

* For further information, write Director of Personnel 

TRADEMARK REO. U. S. PAT. OFF. 

THE NATIONAL CASH REGISTER COMPANY 
ELECTRONICS DIVISION 1401 East El Segundo Blvd, Hawthorne. Calif 

opportunities in 

OPERATIONS 
RESEARCH 

The Operations Research Office of The 
Johns Hopkins University offers exceptional 
opportunities for scientists who prefer the 
challenge of operational problems of un- 
usual scope and diversity to routine design 
and development work. 

Our current research program has open- 
ings for men qualified in electronics and 
physics who are particularly interested in: 

Mathematical Analysis 
Determining applications of known pho- 
tographic, accoustic, infrared and radar 
techniques to military problems 
Military communications systems plan- 
ning, analysis and evaluation 
Electronic Countermeasures Analysis 

Please send your resume to 
Research Personnel Officer 

THE OPERATIONS RESEARCH OFFICE 

THE 
JOHNS HOPKINS 

UNIVERSITY 
7100 Connecticut Avenue 

Chevy Chase, Md. 

ELECTRONICS ENGINEER 
Research division of large mining company 
requires ELECTRONICS ENGINEER, E.E., 
M.A., D.Sc. or equivalent to carry on geo- 
physical experimental developments. Good 
salary, pension plan, work freedom and re- 
sponsibility. Location, Connecticut. 

Apply Box 366, Jerome, Arizona 

ADVERTISING MAN 

WANTED FOR 

TECHNICAL PRODUCTS 

Previous advertising experience not 
necessary but helpful. Must have 
at least two or three years of college 
with courses in engineering and 
technical subjects and like to write 
If you have the qualifications we 
have an opportunity open for you. 
Man selected will be trained in all 
phases of industrial advertising. In 
your letter of application state age, 
education, positions held, and give 
statement of why you want a career 
in advertising. Location: well-known 
Connecticut company. 

P 1212 Electronics 
330 W. 42 St, New York 36, N 
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EMPLOYMENT OPPORTUNITIES 

"I chose Stromberg -Carlson 
for a new way of life... 

maybe you should, too" 

Stromberg -Carlson offered me and my family so much more than 
a good salary, plus bonus and a flock of fringe benefits, that I 

couldn't say anything but "When do I start?" 
There's the Company itself-sixteen times bigger today than in 

1940-and now a division of the headline -making General Dy- 
namics Corporation. One look at its Research Lab alone convinced 
me that here is probably the "hottest" electronics industry in 
America today. 

There's Rochester, and its surroundings. Right in the heart of 
the Finger Lakes; only four hours from the Adirondacks. Home of 
the Eastman School of Music and Eastman Theatre; of world- 
famous parks; of no less than thirteen golf courses; of schools and 
shopping centers unrivalled in the East; of scientific industries 
whose engineers turn up as your next-door neighbors. 

Above all there's opportunity. As the chap who hired me put it, 
"This is the spot for men who are either stymied in a little com- 
pany, or buried in a giant." More than twenty fields of employment 
are open-as shown by the list to the right. 

I started with a detailed letter of inquiry to Howard L. Foote, at 
the address below. Why don't you do the same? 

STROMBERG-CARLSON COMPANY 
A DIVISION OF GENERAL D Y N A M t C 5 COPPORATION 
1 0 4 CARLSON ROAD, ROCHESTER 3, N. Y. 

You'll find your future 
in one of these 
specialized areas 

RESEARCH 

Communication and Data Systems Infor- 

mation Theory Semi -Conductor Digital 

Techniques Servo Mechanisms Elec- 

tronic Switching Acoustic Transducers 

Magnetic Amplifiers Nucleonics Micro- 

wave and Wireline Carrier 

ELECTRONICS 

Radio Communications Mechanical Design 

Engineering Infrared Automatic Test 

Systems Countermeasures Navigational 

Systems Radar Computer Techniques 

Military Transistor Applications Missile 

Guidance Systems Microwave Develop- 

ment Electronic Communications 

AUTOMATION 

Systems Engineering Automatic Assembly 

Transistors Amplifiers & Filters Auto- 

matic Test Equipment Numerical Control 

Computers Counters Instrument and 

Power Servos Production Engineers 

WIRE COMMUNICATION 

Dial Central Office Equipment Telephone 

Instruments Wireline Carrier Frequency 

Multiplex Toll Ticketing Transistor Cir- 

cuitry Microwave Links Electro -mechan- 

ical Design Electronic Switching Systems 

AUDIO -ACOUSTICAL 

Transformers Tape Recorders Audio 

Amplifiers Loudspeakers Electronic 

Carillons Intercommunication Systems 

Auto Radio Home Radio High Fidelity 

Music Reproduction Sonar 
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EMPLOYMENT OPPORTUNITIES 

m 

JOIN 

s y.. 
Needh.m I 

Telrealr 

We have important openings in 
development, study and 
manufacturing for: 

et 

Electronic Counter Measures - 
Electronic Reconnaissance 

Special Electronic Displays 
Radar Instrumentation 
Servo Mechanisms- 

Electrical & Hydraulic 
Field Services Representatives 
Digital Data Processing Equipment 
Magnetics 
Circuit Design Engineers 
Microwave Components 
Navigation Systems 
Radio Communications UHF & VHF 

IN BOSTON 

Boston, and New England, is in the middle 
of a gigantic electronic boom ... in fact, 
this is the NEW electronic center of America. 

A leader in this movement is the Electronics 
Division of American Machine & Foundry 

Company in Boston ...surrounded by the 
nation's leading universities, outstanding 
historical sites, and gateway to all New 

England's 4 -season resorts and sports ... 
easily accessible on new super highways. 

And our smart, modestly priced suburban home 

communities are models for today 

and tomorrow. 

Work with outstanding colleagues in 

creative engineering where assignments 

are diversified and the programs long-range. 

........., ...., ,...,. 
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Relocation Expenses & housing assistance. 
Comprehensive benefits program 
including tuition reimbursement plan 
for advanced studies. 

Please send complete resume 

to Mr. John Lowe 

Mmrter .:;..... /(\ 

ELECTRONICS DIVISION 

American Machine & Foundry Company 
1085 Commonwealth Avenue Boston, Massachusetts 

ENGINEERS 
MECHANICAL 

ELECTRICAL 
CHEMICAL 

WORK WITH TOP ENGINEERS IN RE- 

SEARCH AND ENGINEERING DIVISIONS 
OF ESTABLISHED AIRCRAFT IGNITION 
AND ELECTRONIC EQUIPMENT MFR. 

MECHANICAL ENGINEER 
Excellent opportunity for man with ME De- 
gree Experience in design of electro -me- 
chanical devices. Mechanical design exper- 
ience in aircraft industry desirable. 

CAPACITOR ENGINEER 
Experience in design and development of 
capactiors-Knowledge of dielectrics and 
chemistry of varoius dielectrics. Minimum 
educational requirements: EE Degree or BS 

in chemistry. 

ELECTRICAL ENGINEER 
Degree required. Experience in electronic 
component work and circuitry. Challenging 
opportunity for career position. 

TEST ENGINEER 
Diversified testing-Large amount of instru- 
mentation. Excellent position-Considered 
training for Research and Development Pro- 
ject Engineer. E.E. or M.E. required. 

LOCATED PLEASANT CENTRAL N. Y. STATE 
COMMUNITY-SEND COMPLETE RESUME 
TO: 

Personnel Department 

General Laboratory Associates, Inc. 

1 Lee Avenue 
Norwich, New York 

THE COLLEGE OF AERONAUTICS 
Applications aro invited for the appointment as 
DEPUTY HEAD of the DEPARTMENT OF AIR- 
CRAFT ELECTRICAL ENGINERING. Candidates 
should have had considerable experience of research 
and development work on (a) guidance and control 
of guided weapons, or (b) radar, or (c) use of 
analogue computers to investigate guided weapon 
or aircraft problems. Successful candidate will be 
required to lecture at a post -graduate level, to 
equip and supervise laboratories and to assist in the 
administration of the Department. Opportunities 
exist for private research and consultative work. 
The salary, dependent upon experience and quali- 
fications, is within a range rising to £1.850 p.a., 

'with family allowance and superannuation under 
F.S.S.U. The College is residential; a house at a 
reasonable rent will probably he made available if 
required. Applications giving full particulars and 
the names and addresses of three referees should be 
forwarded by 30th June, 1956, to The Recorder, 

¡The College of Aeronautics, Cranfleld, Bletchley, 
Bucks, England., from whom further particulars 
may be obtained. 

ELECTRICAL ENGINEERS 
Development Engineers will be interviewed. 
The Superior Electric Company has several 
openings in product and circuit develop- 
ment for qualified engineers. Minimum re- 
quirements are Bachelor's degree with two 
or more years of experience. Higher de- 
grees will be preferred in lieu of experi- 
ence. 
This is an opportunity to work in New 
England with a smaller company. Send 
complete resume including education, ex- 
perience, salary and history to: 

William P. Carpenter 
The Superior Electric Company 

Bristol, Connecticut 
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EMPLOYMENT OPPORTUNITIES 

Engineers . Physicists 

Your Future 
Is Bright With Burroughs! 
- this is the trademark for the 

Burroughs Corporation. It represents many 
things to many people, but to Engineers 
and Physicists who seek association with 
a company offering challenge and growth 
potential it means just one thing -a 
REAL opportunity, a truly BRIGHT 
future. 

During the past decade, employment at 
Burroughs has grown from 8,500 to 26,000 

Looking to future expansion, Burroughs 
invites inquiries from those qualified ase 

ELECTRICAL ENGINEERS MECHANICAL ENGINEERS 

ELECTROMECHANICAL ENGINEERS PHYSICISTS 

MECHANICAL DESIGN ENGINEERS TECHNICIANS 

. in the following fields-Control Computers, Pulse 
Circuitry, Digital Computers, Optical Devices, High Speed 
Mechanisms, Guided Missiles, Solid State Circuitry, 
Electronic Packaging, Electrographic Recording Devices. 

Send Complete Resume for 
Interview at Your Convenience to 

... new and better methods of processing 
figures and information so essential to the 
successful business life of America have 
been developed. Through continued sound 
research for ideas to meet the needs of 
commerce, industry and government, it can 
be expected that the future will hold even 
greater growth and accomplishments for 
Burroughs and those who share this 
anticipated growth with us. 

urroughs 
CORPORATION 

RESEARCH CENTER 
PAOLI, PA., NEAR HISTORIC VALLEY FORGE 

«eV 

M. E. JENKINS 
PLACEMENT MANAGER 
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EMPLOYMENT OPPORTUNITIES 

Experience Pays Off at 

GUIDED MISSILE SECTION 

Unusual Job 

Opportunities 

for: 

TEST EQUIPMENT 
Experienced engineers required for 
design of precision electronic and 
electro -mechanical automatic test 
equipment and instrumentation. Pro- 
gramming, signal generation from 
low frequency to microwave, ana- 
logue and digital data handling, and 
go -no-go comparators and indicators 
are involved. 

SYSTEMS 
ANALYSIS 

Senior Engineers are needed with extensive 
backgrounds in the over-all dynamic be- 
havior of missiles and weapons systems, as 
well as airframe systems of a missile, 
porticulorly in terms of weapon perform- 
ance, to work with analogue computers, 
digital differential analyzers, breadboards, 
prototypes of missiles and missile equip- 
ment, and special mechanical and electronic 
simulators. Experience with aerodynamics, 
servo -mechanisms, electronics, heat trans- 
fer, stress analysis, shock and vibrations is 
desirable. 

ELECTRONIC 
GUIllANCE 

Senior Electronic Engineers are 
needed to design and develop guid- 
ance systems for a major guided 
missile project. Backgrounds in mi- 
crowave, radar and servo systems are 
required. 

Senior Mechanical Engineers are 
needed to design and develop elec- 
tronic packaging for complex mis- 
sile guidance systems. 

Bendix Guided Missiles offer interest- 
ing job opportunities for Senior En- 
gineers, Assistant Engineers, Junior 
Engineers and Technicians. 

A thirty-six page book, "Your Future 
in Guided Missiles", describing in de- 
tail the many phases of our guided 
missile operation and the job oppor- 
tunities available to you, will be sent 
to you on request. Write for your copy 
today. BENDIX PRODUCTS DIVISION-MIS- 
SILES, 403F, Bendix Drive, South Bend, 
Indiana. 

Electronic 

Development 
Engineers 

Areal opportunity 
for personal recognition. Non - 
government work on complete 
product design projects with estab- 
lished manufacturer of industrial 
TV cameras, amplifiers, receivers, 
frequency converters, etc. 

Must be prepared to work 
independently. See your own ideas 
through - from blueprint to finish - ready for market. Modern lab 
facilities at your complete disposal. 

Write or Telephone 

BLONDER -TONGUE LABS., INC. 
Westfield, New Jersey 

WEstfield 2-7032 

PRODUCTION 

TEST EQUIPMENT 

ENGINEERS 
Projects that will test your skill 
and imagination to the full in 
design and development of test 
equipment for production use i 
the manufacture, inspection, test 
and reliability control of highly 
complex electro -mechanical and 
electronic weapons control and 
missile guidance systems. 

(Commensurate with experience) 
Salary-up to $12000 

Please send resume to 
confidence to: 
Manager of Technical 
Personnel, Dept. 674 

dERAWIN 
Division American Bosch Arma Corp. 
Roosevelt Field, 
Garden City, L. I., N. Y. 

WANT TO PLACE AN 
EMPLOYMENT AD? 

Advertisements received by June 4 can ap- 
pear in the July issue. Send copy to: 
ELECTRONICS, classified advertising division, 
330 W. 42nd St., New York 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 

ENGINEERS 
for immediate placement 

ELECTRICAL ENGINEERS 

MECHANICAL ENGINEERS 

ELECTRONIC ENGINEERS 

COMPUTER ENGINEERS 

SOLID-STATE PHYSICISTS 

Engineering at NCR: 

1. Immediate, permanent positions in Mechanical 
Engineering, Electrical Engineering and Physics Research 

Divisions. 

2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los 

Angeles, and Ithaca, New York. 

3. Opportunities in design, development, produc- 

tion -engineering and packaging of mechanical, elec- 
tronic, and electromechanical devices. 

4. Some experience in development, design, and 
application of high-speed, light -weight mechanisms of 
the intermittent -motion type; or, experience in digital 
devices and components, is desirable, but not essential. 

5. Ample training and indoctrination is available 
to all employees. 

As an NCR engineer you, with your family, will enjoy: 

1. UNLIMITED OPPORTUNITY in the broad, ever- 

expanding field of Business Machine Engineering and 
Research. 

2. AN EXCELLENT SALARY, plus exceptional bene- 

fits of lifetime value for you and your family. 

3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family, including a new NCR 

Country Club with 36 holes of golf, and a 166 -acre 

employees' park for outings with swimming, boating, 
and supervised play for the children. 

4. LIVING IN DAYTON ... considered a clean, 
attractive, progressive city with outstanding school 
facilities. 

5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have decided 
to build their professional future with NCR. 

ACT AT ONCE - Send résumé of your education, experience and 

geographic preference to: 

EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 4 

THE NATIONAL CASH REGISTER COMPANY 
Dayton 9, Ohio 

*Trade-Mark-Reg. U. S. Pot. Off. 
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EMPLOYMENT OPPORTUNITIES 

Tj 

G OING OUR WAY? 
ENGINEERS and PHYSICISTS are going 
one direction at MOTOROLA ...UP! 

We, at Motorola, know where we're going-and 
we're confident about getting there. If you, too, 

'eve there's plenty of room at the very top- 
y not join us? You'll be teaming up with men of 

vision in an organization that respects creative- 
ness as well as hard work. We think you'll grow 
with the challenging assignments at Motorola- 
missile guidance, radar, microwave, and the many 
other pioneering projects. 

Motorola's continuing expansion program offers 
excellent opportunity for advancement to match 
your abilities. But, just as important to an engi- 
neer or physicist, the daily challenge to the im- 
agination will bring the strong sense of accom- 
plishment you seek. 

If you're an electrical engineer, mechanical engineer, physicist, physical chemist or 
metallurgist (senior or junior level), and looking for more important assignments in: 

CHICAGO, 
Two -Way Communications 
Receivers and Transmitters 
Power Supply 
Antenna design 
Systems Engineering 

Microwave 
Pulse Circuit Design 
Systems Design 
Circuit Design 

Field Engineers 
Microwave Maintenance 
Airborne Radar 

ILLINOIS 
Military Communications 
Receiver and Transmitter Design 
Circuit Design 
Antenna Design 
Radar Design 

Consumer Products 
Television (color) Engineering 
Radio and Car Radio Engineering 
Transistor Engineering 

PHOENIX, ARIZONA 
Research Laboratory 
Microwave Antennas 
Transmitters and Receivers 
Modulators 
Pulse and Video Circuitry 
Environmental Test 
Packaging of Missile Borne 
Electronic Equipment 
Radar Systems Design 
Logical Circuitry 
Servo Mechanisms 

RIVERSIDE, CALIFORNIA 

Military Operation Analysis 
Dynamics Analysis 
Analog Computor Flight Simulation 
Digital Computor Analysis 
Digital Computor Design 

Transistor Applications 
Electro -Mechanical Devices 

Semi Conductor Division 
Transistor Application Engineers 
Physical Chemists 
Metallurgists 
Physicists 
Production Engineers 
Transistor Device 
Development Engineers 

(65 miles from Los Angeles) 

Circuit Design 
Microwave Systems 
Servo Mechanisms 
Missile Systems 
Aerophysics 

For Assignments with a FUTURE UNLIMITED write: 

MOTOROLA, I N C . 

Engineering Personnel Mgr., 4501 W. Augusta Blvd., Chicago 51, Illinois 

ELECTRICAL 

ELECTRONIC 
and 

MECHANICAL 

ENGINEERS 
Excellent opportunities in 

the field of 

AUDIO AMPLIFIER DESIGN 

SERVO AMPLIFIER DESIGN 

COMPONENT DEVELOPMENT 

EQUIPMENT DESIGN 

Senior and Junior Engineers 

Write, giving full details to: 
Personnel Director, Dept. B 

GIBBS MANUFACTURING 
AND 

RESEARCH CORPORATION 
Janesville, Wisconsin 

A CONFIDENTIAL 
SERVICE for.. 

ENGINEERS 
SCIENTISTS 
800 Client Companies 
Many Fee -Paid Opportunities in 
New York, New Jersey, Connecticut 

SUBURBAN 
EMPLOYMENT AGENCY, INC. 
102 Main St., White Plains 8-4800 

Offices in 
Stamford, Conn. and N. Y. C. 

ELECTRONIC PROJECT ENGINEERS 
$8400 to $12,000 a year. Experienced In all types of 
Electro -Mechanical design, research and develop- 
ment on Electro -Mechanical products. Capable of 
successfully directing groups of engineers. Send 
complete resume to: 

J. J. COOPER 
64 E. Jackson Blvd. Suite 940 
Chicago, Ill. WAbash 2-1918 

Prompt and confidential ser.ice 

STAFF ENGINEER 
Development and liaison supervision for new Cali- 
fornia research laboratory of multiple plant middle 
western electronics manufactuer. Starting salary 
$13,000415,000. Company pays agency fee and re- 
location costs. 

28 E. Jackson Blvd. Chicago 4, Illinois 
MONARCH PERSONNAL 

CHIEF ELECTRONIC ENGINEER 
$10.000 to $15.000 a year. Capable of directing 
multi -project groups. Will supersise engineers from 
initial design to finished product. Opening created 
through expansion program. Send resume to: 

J. J. COOPER 
64 E. Jackson Blvd. Suite 940 
Chicago, Ill. WAbash 2-1918 

Prompt and confidential service 
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SCIENTISTS and ENGINEERS 

REPUBLIC AIIATION ANNOUNCES 

THE FORMATION OF ITS 

cy, z (ief 
FOR BASIC STUDY IN AEROPHYSICS 

DR. THEODORE THEODORSEN 
APPOINTED DIRECTOR OF NEW CENTRALIZED RESEARCH ACTIVITIES 

Republic Aviation is proud to announce the formation of the Scientific Research 

Staff, concentrating all company -wide fundamental research in one central group... 
broadening and deepening the scope of its theoretical and experimental investigations. 

The company counts itself fortunate in obtaining the services of Dr. Theodore 
Theodorsen, discoverer of many basic aerophysical principles, as Director of its Sci- 

entific Research Staff. This group is charged with: 

"concentrating all fundamental research, from whatever source, that 
is vital to the continued growth of aeronautics...recommending basic 

theoretical and experimental approaches and their efficient execu- 

tion, working on the solution of advanced research and development 
in aerophysics, as applied to possible new aircraft and uses." 

The best available talent that can be brought together from both inside and outside 
the company is now actively being assembled. Scientists and engineers already emin- 

ent in their respective spheres can find important roles on this program. A group of 

younger men will assist them. Close contact with Government and industrial research 
institutions and the full facilities of Republic Aviation will be at their disposal. 

Republic invites the application of "creatively -unhampered" scientists and engineers 
specializing in: 

GENERAL PHYSICS FLUID MECHANICS AERODYNAMICS 

STRUCTURES THERMODYNAMICS SERVO -MECHANISMS 

FLUTTER AND VIBRATION INSTRUMENTS MATHEMATICS 

NUCLEAR PHYSICS ELECTRONICS 

Dr. Theodore Theodorsen, Ph.D., Physics, Johns Hopkins U; formerly consultant 
Air Research, U.S. Research and Development Command; Vice President and 
Dean of Engineering, Tech. Inst. of Aeronautics, Rio de Janeiro; Consultant, 
Sikorsky Div. of United Aircraft; Chief of Physical Research of NACA at Langley 
Field. 1929-1946; originator of exact theory of pressure distribution on airplane 
wings; theory of wing -flutter; theory of dual propellers; structure of turbulence; 
author of numerous technical papers; Fellow and founding member, IAS. 

Please forward comprehensive resume to: 
DR. THEODORE THEODORSEN 
Director Scientific Research Staff 

REPUBL/C A V/.q TWA/ 
FARMINGDALE, LONG ISLAND, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 

SEMI -CONDUCTOR 

ENGINEERS ... 

How to Keep at the 
FOREFRONT of 
DEVELOPMENTS 
in your field 

The best method, quite simply, is to join the staff of a company 
where continuous, intensive, massive research activities are con- 
stantly improving transistor performance and introducing basic 
innovations in this burgeoning world of the semi -conductor. 

Not only is Sylvania the world's largest manufacturer of crystal 
diodes, but it is also a notable pioneer in this area, responsible for 
such developments as the practical miniaturization of transistors. 
Only last year SYLVANIA developed the metallurgical process 
which so greatly increases the electrical stability and life of tiny 
germanium diodes. 

Inevitably, engineers and scientists who work at SYLVANIA's 
Electronics Division march at the forefront of the procession, pro- 
fessionally speaking. And they enjoy the added advantages of 
association with a company of outstanding stability, diversity and 
record of growth. (In 54 years Sylvania has grown from a one -plant 
company to an organization with 43 plants and 16 research and 
engineering laboratories. ) 

Salaries are high and company policies contribute in every way 
to peace of mind and personal progress. Comprehensive benefits 
include life, accident, hospital -medical -surgical insurance and a 
unique savings and retirement program - one of the most ad- 
vanced in industry. Also liberal educational aid. 

POSITIONS OPEN AT THIS TIME 
for men with semi -conductor experience or a degree in Electrical, 
Mechanical Engineering, Chemistry, Physics or Metallurgy. 

Please forward complete resume to 
Miles R. Weaver, Personnel Manager 

Electronics Division 

SYLVANIA it 
SYLVANIA ELECTRIC PRODUCTS INC. 

100 Sylvan Road, Woburn, Mass. 

PERSONNEL MANAGERS 

Looking for 

Engineers .. . 

Technicians? 

Write 

for free 

copy of 

"RESERVOIR 

of ENGINEERS and 

TECHNICAL MEN" 

The engineers and technicians 
you want to reach are gathered 
in convenient, compact groups- 
as this 16 -page booklet points 
out. 

It keys the job titles these men 
hold to the McGraw-Hill publica- 
tions they read for on-the-job in- 
formation. It explains how you 
can make contact . . . channel, 
concentrate your employment ad- 
vertising to just the men with the 
job qualifications you want . . . 

without wasting advertising 
money for higher -priced space in 

publications with general circu- 
lation, in which you pay for per- 
haps 999 unqualified readers for 
every 1 who may meet your job 
requirements. 

Write for your free copy to 
Classified Advertising Division 

McGraw-Hill Publishing Co., Inc. 

390 W. 42nd St., N. Y. 36, N. Y. 
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With your ideas and experience in electronics, it's ten to 
one you feel the need for a stimulating and vital outlet .. . 

with real promise for the future. 

Here at Philco we welcome men with creative talents .. . 

men who enjoy seeking out new and unique ways to do 
things in radar, microwave communications, underwater 
ordnance, guided missiles and high speed data processing. 
Great opportunities in electronic and mechanical industrial 
engineering and research are open to men who apply now. 

Even more, Philco has one of the most liberal profit- 
sharing, retirement and insurance programs in all industry. 

ENJOY THESE CONVENIENCES 

Delaware Valley, Center of Industrial Activity 
Choice of City or Suburban Resitence 

Unexcelled Transportation-just 20 minutes 
to Philadelphia's beautiful suburbs 

Abundant Shopping and Entertainment Centers 

New Houses, Apartments 

Schools and Colleges with Highest Ratings 

Near Seashore and Mountain Resorts 

Many Professional Society Chapters 

Long Range Industrial and Diverse Military Engineering Fields 
Guided Missiles Radar TRANSAC Digital Computers Underwater Ordnance Bombing and Fire 

Control Systems Servo -Mechanisms Microwave Communication Systems Infra -Red Devices 
Transistor Circuit Application Multiplex Equipment Television Relay Systems Industrial TV Color 

Broadcast Equipment Forward Scatter Communications Fire Control Systems REDAP 

Write, Phone Collect, or Apply in person to John F. Morrissey 
... Your Inquiry will be held in Strictest Confidence 

PH I LCO CORPORATION 
O V E R N M E N T AND PHILADELPHIA 44 
NDUSTRIAL DIVISION PENNSYLVANIA 
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Are You an Engineer 
Who is lost in the Mob 

Has a year or two of your present job made it obvious that 
you're just one of the mob and the odds on your being seen- 
let alone given some challenging assignment-are pretty sad? 

We're offering challenging careers-not jobs-that can be just 
as exciting and rewarding as your initiative makes them .. . 

Career opportunities in circuitry, applications, development, 
equipment design, electron tube and transistor development 
and production. 

Submit resume or address request for personal interview to 
D. Bellat. Personnel Director, Tung -Sol Electric Inc., 200 
Bloomfield Avenue, Bloomfield, N. J. 

CDRING-SOL 
EAST ORANGE BLOOMFIELD, N. J. 

Radio and 
TV Tubes 

Aluminized 
Picture Tubes 

Special Purpose 
Tubes 

Semiconductors Color 
Picture Tubes 

FOR RATES 

OR INFORMATION 

About Classified 

Advertising, 

Contact 

Jhe Mcgraty-.vti/C 

(See i"/eareit You. 

ATLANTA, 3 

1321 Rhodes -Haverty Bldg 
WAlnut 5778 

W. KEARNS 

BOSTON, 16 
350 Park Square 

Hubbard 2-7160 
H. J. SWEGER 

CHICAGO, 11 

530 No. Michigan Ave. 
MOhawk 4-5800 

W. HIGGENS 

CINCINNATI, 37 
1915 Rockingham Ave. 

REdwood 1-4537 
W. GARDNER 

CLEVELAND, 15 

1510 Hanna Bldg. 
SUperior 1-7000 

W. SULLIVAN 

DALLAS, 2 

Adolphus Tower Bldg., Main 
& Akard Sts. 

PRospect 5064 
G. JONES 

DETROIT, 26 
856 Penobscot Bldg. 

WOodward 2-1793 

LOS ANGELES, 17 
1125 W. 6th St. 

MAdison 6-9351 
C. W. DYSINGER 

NEW YORK, 36 
330 West 42 St. 

LOngacre 4-3000 
S. HENRY 
D. COSTER 

R. LAWLESS 
R. HATHAWAY 

PHILADELPHIA, 3 

17th & Sansom St. 
Rittenhouse 6-0670 

E. MINGLE 
H. BOZARTH 

ST. LOUIS, 8 

3615 Olive St. 
JEfferson 5-4867 

W. HIGGENS 

SAN FRANCISCO, 4 
68 Post St. 

DOuglas 2-4600 
R. C. ALCORN 
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ELECTRONIC ENGINEERS 
Manson Laboratories offers out- 
standing opportunities to quali- 
fied engineers, experienced in- 

High Power Pulse Systems 
Signal Generators 
Frequency Control Circuits 
Instrumentation 

The positions are permanent, corn- 
mand excellent salaries, and are 
newly -created to keep up with our 
expansion program. 
Manson Laboratories is a firm op- 
erated by and for engineers, and 
is keenly aware of the fact that 
responsible, creative engineers re- 
quire freedom of expression and 
opportunities for discussion of 
technical problems with other cre- 
ative engineers. Manson Labora- 
tories offers just such a stimulating 
environment conducive to high 
professional development. 
Our location is particularly appeal- 
ing. You can enjoy the benefits 
of both city and country life. 
(travel time to New York is 47 min- 
utes.) 
Interested applicants are request- 
ed to send their resumes to- 

MANSON LABORATORIES 
201 Greenwich Ave. Stamford, Conn. 

ELECTRONIC 
ELECTRICAL 
ENGINEERS 
Permanent positions are available at all 
levels of experience in the Communications 
and Radio Frequency Section of a large 
Midwestern research and development or- 
ganization. We need qualified personnel 
to work in: 

Electronic Countermeasures 
Microwaves 
Radar 
Antennas and Propagation 
Radio Interference 
Communications Systems 

Here is an excellent opportunity to join the 
staff of a progressive organization, work on 
challenging and diversified research pro- 
grams, receive liberal educational benefits, 
and enjoy optimum professional associations. 
New air-conditioned facilities are under con- 
struction, and will be available shortly. 
Write to 

J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 

10 West 35th St. Chicago 16, Illinois 

THIS EMPLOYMENT OPPORTUNITIES SEC- 
TION offers a quick, effective solution to 
your manpower problems. Because its 
readership is confined to just the type of 
men you need, waste circulation is 
avoided. 

COCOA 

PATRICK ATE 

CAPE CANAVERAL 

O. LAUNCHING AREA 

JUPITER 

RORIDA 

GRAND BAHAMA 

AIR FORCE MISSILE TEST CENTER 
Florida Flight Test Range 

44. 
ELEUTHERA 

Q SAN SALVADOR 

CUBA 

JAMAICA 

O INSTRUMENTATION STATION - LINE OF FLIGHT 

) MAVAGUANA 

9\.\GRAND TURK 

NaTI PUERTO RICO 

DOMINICAN REPUBLIC 

TO ST. LUCIA, ASCENSION 

Engineers and Scientists: 

INSTRUMENTATION SYSTEMS ENGINEERING 
for MILITARY APPLICATIONS 

SALARIES UP TO $14,000. 

IN THESE NEW PROGRAMS AT THE MISSILE TEST PROJECT, FLORIDA 

Have you as an engineer or scientist considered the 
problems and projects associated with the instrumentation 
and control of a long range missile, guided over a course 
that extends thousands of miles? 

To achieve precision performance, missile launching 
and guidance require a vast network of instrumentation 
and control. New development programs have created 
challenging opportunities for Electronics Engineers N 
and Scientists who are interested in data acquisition, 
transmission, recording and processing systems. 

A world leader in electronics provides instrumentation 
for the Air Force Long Range Testing Laboratory, which 
extends from Patrick Air Force Base, on the Central 
East Coast of Florida, to the Mid South Atlantic. 

You will enjoy top salaries, liberal company -paid benefits, 
and ideal Florida living for you and your family. 
Relocation assistance, too. 

TODAY ... get complete information on 
arrangements for personal interview. 
Send a complete resume of your 
education and experience to: 

PERSONNEL MANAGER 
MISSILE TEST PROJECT-Dept. N -10F 
P. O. Box 1226 
Melbourne, Florida 

MISSILE TEST PROJECT 
Melbourne, Florida 
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EMPLOYMENT OPPORTUNITIES 

ELECTRICAL ENGINEERS: 
A Career at Electric Boat ... Is An ADVENTURE in Engineering 

In the past several years, Electric Boat has been making one headline after 

another as the nation's first adaptor of nuclear power for propulsion. The 

Electric Boat -designed and built atom submarines, Nautilus and Seawolf, are 

already accomplished fact. 

Behind the headlines, the work of designing even more advanced atomic 

submarines goes on. Every day, Electric Boat engineers are coming to grips 

with problems in nucleonics that pave the way for applications in other fields. 

There is room-and opportunity - for more engineers able to cope with 

these problems. Current openings are for Electrical Engineers versed in servo- 

mechanisms, circuitry, motors and generators, radar and sonar, or electro- 

mechanical systems. 

These jobs offer more than engineering adventure. There's common-sense 

practicality involved, too. Electric Boat's backlog of orders and years -ahead 

plans; its record stable engineering employment; its sponsorship of advanced 

study at leading universities and within the plant are some of the practical 

features. New England living on the shores of Long Island Sound is another. 

To find out more details about these opportunities, write us details of your back- 

ground and experience including initial salary requirements. Interviews will 

be arranged promptly for qualified applicants. Please address Peter Carpenter. 

ELECTRIC BOAT 
DIVISION OF GENERAL DYNAMICS CORPORATION 

GROTON, CONNECTICUT 

TO BE SPECIFIC... 
ABOUT OPPORTUNITIES 
IN ELECTRONICS WITH 

GENERAL ELECTRIC 

-;' ::: iti+7 ac,rr"Fi' tai-iCa' i+"n47 i1s47: i é.U:....t¡:tÿ`«ìi,-+,.¡L.atiliiii ta' =tr " 
ENGINEERS PHYSICISTS :14 

ißr. 

GE has instituted a new service to aid 

engineers in making a career choice. Just 

:g-' fill out and mail the coupon below. GE 

will send you information on openings in 

c;) your specific field of interest, and the `;,z, 

itL location of these openings. zti 

It4 

Every engineer seriously interested in the electronics field should consider what a GE career 
can mean: the broad scope, the varied opportunities, the exceptional chances for professional 
achievement. There are personal advantages too: stability, benefits, educational and advancement 
opportunities. 

Bachelor's or advanced degrees in Electrical or Mechanical Engineering, Physics, and experience 
in electronics industry necessary. 

If your professional goals are high, send the coupon below, to learn how and where you can begin your GE career. 

(Or send complete resume, if you wish.) 

TO: GENERAL ELECTRIC 

Electronics Park, Syracuse, New York I am interested in In the field of: 

ATTN.: Dept. 6-6-E, Technical Personnel 

FROM: Name 

Address 

Degree 

L 

D Advanced development 

D Design 

D Field Service 

D Technical Writing 

D Sales 

D Military Radar, Sonar, 
or Communication 

Electronic Components 

D Commercial Television 

Tubes 

D Semiconductors 

_1 
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EMPLOYMENT OPPORTUNITIES 

ELECTRICAL 

AND MECHANICAL ENGINEERS 

MOTOROLA RESEARCH LABORA- 
TORIES, located in the healthful climate 
of Arizona's Valley of the Sun, has sev- 
eral openings for engineers experienced 
in the following: 

Electronic circuit design and develop- 
ment for missile guidance, radar and VHF 
communications. 

Mechanical design of missile -borne and 
vehicular electronic equipment. 

Microwave antenna and wave guide 
design. 

Transistor circuit development. 

Engineers desired who have B.S. de- 

grees or above and at least two years 
direct experience. Free health, life and 
accident insurance. Free hospitalization 
plan. Profit sharing. Paid holidays. Sick 

leave, vacations. Ideal working condi- 
tions. Plenty of housing, reasonably 
priced. Excellent schools. Exceptionally 
mild and dry winter climate. 

Write: ROBERT E. SAMUELSON, Chief Engineer 
MOTOROLA RESEARCH LABORATORY 

3102 North 56th Street 
Phoenix, Arizona 

TECHNICAL 

REPRESENTATIVES 

LEAR, INC. is expanding its top 
notch Field Service organization to 
keep pace with increasingly wide- 
spread military acceptance of LEAR 
flight control systems and flight 
reference systems. 

Attractive salary, liberal expense arrange- 
ments. Assignments may require travel or 
residence at assigned stations. Company 
orientation prior to assignment. 

Qualifications include: 

1. E. E. Degree or equivalent. 

2. Knowledge of servomecha- 
nisms, gyros, electronics. 

3. Tech. Rep. experience. 

4. Must Be U. S. Citizen. 

To Apply, send resume to: 

Field Service Manager 

LEAR, INC. 
110 Ionia Ave., N. W. 

Grand Rapids 2, Mich. 

ENGINEERING 
UNLIMITED 

...an established concept at 
Convair-Pomona where your 

opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America's first exclusive 

Guided Missile plant. Ultra -modern 
surroundings, completely air-conditioned, 

in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 

or desert recreation. Here is country 
living near the city at its best: 

Excellent opportunities 
available now in: 

ELECTRONICS 
DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 

Generous travel allowance 
to Engineers who are accepted. 

Write now enclosing 
a complete resume to: 

CONVAIR 
A DIVISION OF 

GENERAL DYNAMICS 
CORPORATION 

POMONA 
CALIFORNIA 

Employment 
Dept. 3-G 

GD 
T 

L D 
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EMPLOYMENT OPPORTUNITIES 

A BEARING' 
ON YOUR FUTURE 

Graduate Courses may be taken for credit while earning Full Pay 

TO ARRANGE FOR INTERVIEW 

Write: Martin Phillips, Director of Personnel 

ENGINEERS 
t.C141011 p-d ,4 Mathematicians 

Nil 
INSTRUMENTATION 65 *limey St. 

LABORATORY I 
Cambridge 39, M.,,. 

13.<MMII4 .1I1,101 01 I1MMü00I 

ENGINEERS 
ELECTRICAL MECHANICAL 

INDUSTRIAL 
There are excellent opportunities with a medium-sized, well -established manufacturer of 

automatic controls, where recognition is given and advancement is based on individual 
performance. Our company is continually growing in size due to increased business 

and new products; therefore, very desirable openings develop frequently for young men 

with management potential. It is our policy to promote from within whenever possible. 

We are large enough to offer opportunity to the young man who wants to advance, 

yet we are not so large that the engineer is not given recognition as an individual. 

Our automatic temperature controls division produces controls for use in the air-condi- 

tioning, heating and refrigeration field. This division offers challenging opportunities 

for engineers interested in design, development, application, methods, time study, 

quality control, production supervision and sales. 

Our armament division is engaged in research, design and development of aircraft and 

missile guidance and control systems, servo systems, and reactor monitoring systems. 

Systems engineers, electronics and mechanical development engineers, physicists and 

specialists in applied mechanics are needed for advanced work on armament projects. 

We offer full -tuition refund for approved educational courses taken by our employees. 

WHITE-RODGERS COMPANY 
Apply in Person or Write to Employment Manager 

1201 CASS AVENUE ST. LOUIS 6, MO. 

DO YOU NEED ENGINEERS 

EXPERIENCED IN: 

Research 
Development 
Design 
Instrumentation 
Servomechanisms 
Missiles 
Audio Systems 
Control Systems 
Radar 
Computers 
Transistors 

Place on "ENGINEERS WANTED" adver- 
tisement in this EMPLOYMENT OPPOR- 

TUNITIES SECTION. It's an inexpensive, 
time saving method of selecting com- 

petent personnel for every engineering 
job in the electronic industry. The selec- 

tive circulation of ELECTRONICS offers 
you on opportunity to choose the best 

qualified men available throughout the 
industry. 

For Rates and information 
Write: 

Classified Advertising Division 

ELECTRONICS 
330 West 42nd St., N. Y. 36, N. Y. 
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EMPLOYMENT OPPORTUNITIES 

Guided MISSILE 
RESEARCH and DEVELOPMENT 

THE JOHNS HOPKINS UNIVERSITY 
APPLIED PHYSICS LABORATORY 

offers an exceptional opportunity to qualified men who want to advance them- 

selves professionally in the guided -missile field. The Laboratory has a repu- 

tation for the recognition and encouragement of individual responsibility and 

self -direction. 

Outstanding developments at APL include: 

The proximity fuse 

The first supersonic ramjet 
The Navy's Terrier & Talos Guided Missiles 

OPENINGS AT ALL STAFF LEVELS for Engineers, Physicists, and Mathematicians in 

Design and Analysis of Pulse Circuits 
Research and Development in Radar and Microwaves 
Electronic Packaging 
Development of Telemetering, Data Processing and Special Switching Equipment 
Magnetic Amplifier Design and Analysis 
Development and Application of Printed Circuits 
Servomechanisms and Control System Design 8 Analysis 
Transistor Circuit Research 
Dynamics and Flight Simulation 
Flight Test Planning and Operations 

Projects Administrative 

Engineer 
$10,500 

l'u,(i r,tr n,id tIircet ac- 
tirilics 0) trained engi- 
olr, r.v in the design 01 

ili tart! equipment. Re- 
quires a broad engineering 
back nround in radar, com- 
m. n io ns , eonnter- 
mcaNareS and a famili- 
ar i I iJ with tactical 
toeapans systems prob- 
lems. 

111111 1111111111111111111111111111111111111111111111111111111111111Ì1111111 

flr ph, hi 

P1362. _ 
NC. a" k ;ti. A". S. = 

ELECTRONIC ENGINEERS 

To those interested in extending the "State 
of the Art" at VHF and UHF-I. F. I. offers 
challenging opportunities on long range pro- 
grams, Wide band experience particularly 
useful, but not necessary. Expanding elec- 
tronics firm. All normal fringe benefits. 

Send resume or phone. 

INSTRUMENTS 
FOR INDUSTRY, INC. 

150 GLEN COVE ROAD MINEOLA, N. Y. 
MR. T. C. VILLA. PIONEER 2-5300 

Laboratories located in beau- 
tiful residential suburbs of 

Washington, D.C. 
Liberal leave policy 

Retirement and Insurance Plan 

Educational benefits 
Moving and relocation expenses 

paid for applicants selected. 

Please send your resume to 
Professional Staff Appointments 

Applied Physics 
Laboratory 

THE JOHNS HOPKINS 

UNIVERSITY 
8609 GEORGIA AVENUE 

SILVER SPRING MARYLAND 

Immediate openings in Oster's expanding 

avionic division 
mechanical 

systems. Includes indicators, servo -mechanism devices, transistorized 
system engineers for development of airborne electro - 

amplifiers and computers. Experience with servos utilizing electrical and 
electro -mechanical components desirable. 

project engineers experienced in design of MIL -type synchros, 
resolvers, motor generators, gyros, and electro -mechanical actuators. 

edesigners experienced in electronic and electro -mechanical packag- 
ing of flight instruments utilizing sub -miniature components and tech- 
niques associated with servos, amplifiers and gear trains. 

Top income ... excellent advancement opportunities ... complete facilities 
... interesting creative work on advanced design in control problems of 
jet aircraft systems. 
Enjoy a permanent position. Oster is a recognized industry leader, but not 
so big that you get lost. Make your home in friendly Racine ... on the shores 
of beautiful Lake Michigan ... % hour from Milwaukee, t hour from Chicago 
... convenient to Wisconsin's famous North Woods resorts. 
You are invited to send details of your background to our Director of 
Research and Special Products preliminary to confidential interview. 

8ím 
MANUFACTURING CO. 

avionic division 
RACINE, WISCONSIN 
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EMPLOYMENT OPPORTUNITIES 

opportunity... 
TO WORK WHERE 

Can You Qualify? 
Electronics Technician or Engineer 
Design, Development and Research 
Engineer (Aircraft-Mechanical- 
Electrical) 
Physicist 
Draftsman 
Precision Production Machinist 
Precision Machine Operator 
Experimental Machinist 
Aircraft Sheet Metal Worker 

IT'S FUN TO LIVE 
Here is what you should (lo: 

VAnalyze your own qualifications carefully. 

VSend a summary of your qualifications 
and experience. State when you are avail- 
able. 

vDo not come to Phoenix without first 
writing. Job opportunities are mainly re- 
stricted to specialists listed here. If your 
summary qualifies you for consideration 
you will be contacted by mail, phone or 
in person for further interview. 

Phoenix and the Valley of the Sun is a friendly, roomy place in which to live and 
work ...a healthful land of sunshine and clean easy -to -breathe air. It's a land of progress, constantly 
attracting more and more substantial industries. Good housing is plentiful and low in cost. Excellent 
schools and colleges and abundant year-round recreation ... with lots of interesting things to do and see 
. , . make this one of the most desirable living areas in the world. Your inquiry will be considered 
promptly and in complete confidence. 

Phoenix Industrial Committee, P. O. Box 2751-D 
Phoenix, Arizona 

Electronic Engineers 
Immediate openings for men at all levels of experience, in 
the expansion of diverse programs in systems engineering and 
specialized development. 

You will have an opportunity to work on basic concepts of 
new systems, using all your skills toward the solution of new 
problems. Programs include the development and evaluation 
of complete military weapons systems, novel aircraft naviga- 
tional systems and flight dynamics. 

Equally fine opportunities exist in our development groups. 
Here you will engage in the design of specialized electronic 
test equipment, circuit analysis and the fascinating and ex- 
panding new field of data processing. 

Within the close-knit Vitro Laboratory are the small -company 
advantages for personal recognition and progress, as well as 
the facilities and benefits a medium -size corporation can pro- 
vide . a corporation engaged in a variety of operations 
including physical and chemical research in ceramics, uranium 
and rare metals processing and refining, and intricate process- 
ing installations. 

Please send resume, inane -mg salary desired, 
to Personnel Manager. 

:LABORATORIES 
Division of Vitro Corporation of America 

200 Pleasant Valley Way, West Orange, N. J. 

NtEP ENGINEERS 
Place an "Engineers 
Wanted" advertisement 
in this EMPLOYMENT OP- 
PORTUNITIES section. It's 
an inexpensive, time sav- 
ing method of selecting 
competent personnel for 
every engineering job in 
the electronic industry. 
The selective circulation 
of ELECTRONICS offers 
you an opportunity to 
choose the best qualified 
men available through- 
out the industry. 

For rates & information 
write 

ELECTRONICS 
Classified Advertising 

330 West 42nd Street 
New York 36, New York 
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Employment Opportunities 

ADVERTISERS INDEX 

Admiral Corp. 412 
Albany Designing Inc. 439 
American Machine & Foundry Co. 422 
Arma Division, American Basch Arma 

Corp. 412, 416, 424 
Armour Research Foundation of Illinois 

Institute of Technology 418, 431 
Avion Division of ACF Industries Inc..... 442 
Bendix Aviation Corp., 

Products Division, Missile Section 424 
York Division 413 

Blonder -Tongue Labs 424 
Burroughs Corporation 423 
College of Aeronautics 422 
Collins Radio Co. 404 
Convair, A Division of General Dynamics 

Corp., 
Pomona, Calif. 433 
San Diego, Calif 405 

Cooper J. J. 426 
Cornell Aeronautical Lab., Inc 415 
Crosley and Bendix Home Appliance Div 

Avco Manufacturing Corp. 408 
Decision, Inc. 441 
Electric Boat Division, General Dynamics 

Corp. 432 
Farnsworth Electronics Co. 410 
General Electric Co. 

Richland, Wash. 438 
Syracuse, N. Y. 432 

General Laboratory Assoc. Inc. 422 
General Motors, 

AC The Electronics Div. 419 
AC Spark Plug Div. 412 

General Precision Laboratory 442 
Gibbs Manufacturing & Research Corp 426 
Goodyear Aircraft Corp. 
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Litchfield Park, Arizona 443 

Gruen Watch Co. 414 
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Industrial Research Laboratories 410 
Instruments for Industry, Inc. 435 
Johns Hopkins University, 
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Leeds & Northrup Co 403 
Lockheed Aircraft Corp. 417 
Lodgson Co., C. R. 418 
Magnavox Co. 
Manson Laboratories 
Maryland Electronic Mfg. Corp. 
Massachusetts Institute of Technology.... 
Melpar Inc. 
Michigan, University 
Missile Test Project 
Monarch Personnel 
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Chicano, Ill. 
Phoenix, Arizona 

National Cash Register Co., 
Dayton, Ohio 
Hawthorne, Calif. 

Oster Mfg. Co., John 
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Pane Communications Engineers Inc. 
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Phoenix, Arizona, 
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416 
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Waltham, Mass. 
Wayland, Mass. 

Republic Aviation Corp 

Servo Mechanisms Inc. 

411 
418 
427 

440 
443 Stavid Engineering Inc. 

Strombern -Carlson Co., Div. of General 
Dynamics Corp. 

Suburban Employment Agy., Inc. 
Superior Electric Co., The 
Sylvnnia Electric Products, 

Buffalo. N. Y. 

412 
426 
422 

414 
Mountain View, Calif. 404 
Waltham. Mass. 414 
Woburn, Mass. 428 

Technical Operations, Inc. 
Transitron Electronic Corp. 
Trans World Airlines 
Tung -Sol Electric Inc 

Vitro Laboratories 

White -Rogers Co. 

441 
437 
441 
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This index is published as a service to the 
readers. Care is taken to make it accurate 
but CLASSIFI°D assumes no responsibility for 
errors or omissions. 

LAND -AIR, INC. 
SUBSIDIARY OF CALIFORNIA EASTERN AVIATION, INC. 

OFFERS EMPLOYMENT 

IN 

NEW MEXICO 
Interesting positions open on U. S. Army -Air Force integrated missile - 
test range working for private contractor. 

Work located near cities of Alamogordo and Socorro, New Mexico. 
Dry climate, pleasant communities, good schools, outdoor and indoor 
duties. Congenial working groups: 

ENGINEERS 
We have several excellent opportunities for Electronic Engineers, with 
some experience, to work with various instrumentation systems used in 
guided missile testing. Graduate engineers will find this work both 
challenging and interesting. Lab positions open in development of 
instrumentation systems. Pertinent experience desired. Opportunity 
exists for gaining experience in advanced electronic techniques includ- 
ing, pulse, digital, computer, C -W, microwave, telemetry, analog, con- 
trols, etc. 

TECHNICIANS- 
Electronic Technicians needed for operation, maintenance, and im- 
provement of electronic, electro -optical -mechanical instrumentation 
devices used in obtaining data from guided missile tests. Very inter- 
esting, mainly outdoor work-some lab work, requires good physical 
condition, good vision, driving ability, plus technical background. 
Radio-T.V. experience or industrial electronics experience helpful. Some 
positions require mechanical background for precision instrument work. 

NOTE OUR EMPLOYEE BENEFITS: 

1. Excellent pay 
2. Paid vacation (2 weeks per year) 
3. Paid accident & health (income) insurance 
4. Paid hospital, surgical, polio & life insurance 
5. Excellent contributory insurance plan for dependents 
6. Merit system of pay raises 
7. Travel and moving expense 
8. Paid holidays 
9. Bonus-contingent upon company profits 

YOUR CONTACT IS: 

Mr. W. J. McClarin, Personnel Director, Land -Air, Inc., 
P. O. Box 394, Holloman, New Mexico. 

SEMICONDUCTOR DEVELOPMENT 
Responsible positions ore now available 
with one of the leading and fastest grow- 
ing manufacturers of semiconductors. 
These are outstanding opportunities for 

Physicists and Engineers in research, de- 
velopment or applications of advanced 
silicon and germanium transistors, recti- 
fiers and diodes. 

Positions are available for: 
Physicists Electrical Engineers 
Device Engineers Application Engineers 

Send resume 
or call 

Transitron electronic corporation 
407 Main Street MElrose 4-9600 Melrose, Mass. 
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AN OUTSTANDING OPPORTUNITY 

FOR A 

SENIOR MISSILES SYSTEMS ENGINEER 

A major Canadian Company and leader in the field of 

missiles development requires an 

EXPERIENCED MISSILES SYSTEMS ENGINEER 

FOR A 

TOP LEVEL SUPERVISORY POSITION 

Essential qualifications include wide and preferably supervisory 
experience in missiles systems work with specialized background 
in all or any of the following: guidance and control; correlation of 
aerodynamic and control functions with electronic and electrical 
systems; servo -mechanisms. The prime requirement is the knowl- 
edge and ability to direct and coordinate the efforts of a team of 
engineers and physicists and the ability to coordinate fire control 
and the missile system. 

Applicants should be graduate engineers with a good academic 
background and be able to produce evidence of their ability to 
perform these functions. 

SALARY RANGE IS ATTRACTIVE AND OPEN TO 
INDIVIDUAL NEGOTIATION 

Liberal relocation assistance 
Pension Plan-Group Insurance 

Interview expenses paid 

Write P-1755, Electronics 330 West 42 St. New Work 36, N. Y. 

N 

Physicist or 
Engineer 

Analog 
Computer 

Head 

We're looking for an individualist. We'd 
like him to be of a high order of 

analytical ability, and to have already 
become proficient In computer pro- 
gramming in support of activities in 
the fields of reactor physics, heat 
transfer, hydraulics, and mechanics. 
After that he will take the reins, and 
using his administrative abilities, show 
us that this is one position that Is 
definitely fitted to the man. 

If you have the vision to keep on 
looking ahead and are realistic enough 
to keep a staff looking ahead right up 
there with you, then we invite you to 
write in confidence to General Electric. 
For now, more than ever, people like 
you are creating the positions they 
will continue to grow with. 

In writing, please include your ex- 
perience, age, academic backgound 
and technical references. Personal 
interviews will be arranged with all 
selected candidates. 

Mr. E. P. Galbraith 
Technical Personnel Placement 

GENERAL 
RICHLAND, WASHINGTON 

ELECTRIC 

WANT TO PLACE AN ADVERTISEMENT? 
EMPLOYMENT ADVERTISEMENTS RECEIVED BY JUNE 4 

1956, can appear in the JULY issue 

Advertisements should be sent to: Classified Advertising Division 
Electronics, 330 West 42nd Street, New York 36, New York 

NOW! 
a practical engineering 

introduction to 

COL OR 

TV 

Here is practical ground- 
ing in the complex tech- 
niques of color television for 
engineers and technicians 
already familiar with mono- 
chrome television. The book 
takes you from basic prin- 
ciples of color and color 
sensation, right through to the actual trans- 
mitters, studio equipment, and receivers repro- 
ducing a color show in the set -owner's home. 

just Published! 

Features 
approved 

commercially 
important 

fundamentals 

COLOR TELEVISION 

Engineering 
Color television is ex- 

plained In simple and large- 
ly non -mathematical form. 
The block diagram ap- 
proach is used extensively, 
and step-by-step derivations 
lead you gradually from 
familiar principles of mono 
chrome television to the advanced techniques 
of color television. The book reviews the basic 
theory of color, and the problems involved in 
transforming color images into electrical 
signals, then back again into color images. 
Various electronic techniques used for proces- 
sing, multiplexing, and transmitting color tele- 
vision signals are discussed in an orderly 
sequence. 

By 
John W. 
Wentworth 
Manager, 
Television 
Terminal 
Equipment 
Engineering, 
Radio 
Corporation 
of America 
448 panes, 6 x 9. 
296 Illustrations, 

$8.00 

Covers these 4 main oreas 
Basic principles of color, color per- 
ception, and color measurement 
Principles of color reproduction, 
covering the application of color- imetry to color television 
Principles of color television trans- mission systems, including multiplex- 
ing techniques, sequential color tele- vision systems 
Apparatus and circuits for color tele- 
vision, covering transmitters, receiv- 
ers, and test equipment 

Contains these useful appendixes 
Standardized CIE Television 
Colorimetric Data Trigonometric 
Data for Color Mix- Identities 
turc Curves for the 
FCC Primaries 
FCC Standards for 
Compatible Color 

Mathematical Proo' 
of the Two -Phase 
Modulation 
Technique 

10 DAYS' FREE EXAMINATION 
McGraw-Hill. Attn: H. Buhrow 
Industrial & Business Book Dept. 
327 West 41st St., NYC 36 
Send me Wentworth's PRINCIPLES OF COLOR 
TELEVISION ENGINEERING tor 10 days' ex- 
amination on approval. In 10 days I will remit 
s8.n0, plus few cents for delivery Costs, or return 
book postpaid. We pay delivery cost if you remit 
with this coupon; same examination and return 
privilege. 
PRINT 
Name 
Address 
City Zone State 
Company 
Position 
For price and terms outside II. S., 
write Meûraw-Hilt. Int'l., N. Y. C. FL -6 
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EVERYTHING 
--and everyone 

IS GROWING FAST IN 
AVIONICS 

e 

LEAR, Inc. 
an important & competent 
designer & producer of 
aircraft precision equipment 

LEAR, Inc., has built an enviable record of achievement in the design and 
manufacture of complex precision devices for modern aircraft and missiles, including: 

FLIGHT CONTROL SYSTEMS 
FLIGHT REFERENCE SYSTEMS 

ELECTRO -MECHANICAL SYSTEMS 
and components for navigational systems, instruments, communications and 

for other exacting requirements of the aviation industry. 

ELECTRONIC & MECHANICAL ENGINEERS 
with varying degree of experience in research, design and development 

now have an opportunity to join LEAR, Inc.-and the avionics industry. 

To complement your working hours in challenging advanced projects, you will enjoy the 
pleasurable living that Grand Rapids, Michigan, offers you and your family. 

Send resume to: Employment Manager 

ELECTRONIC ENGINEERS 
TECHNICAL WRITERS 

For Development Work on 
the Nation's Foremost 
Radar & Missile Programs 
Experience required in Digital Computers. 
Circuitry. Systems Analysis, Data Process- 
ing, Transistorizing. DC Amplifiers. IF 
and RF Techniques. and Components Eval- 
uation. 
Excellent opportunities in field assign. 
ments: Wing exnenses: liberal benefits. 
Send Resume Attn: 

H. F. HAMM 

ALBANY DESIGNING, INC. 
927 Broadway, Albany, New York 

NEED ENGINEERS 
Place an "Engineers Wanted" ad- 
vertisement in this EMPLOYMENT 

OPPORTUNITIES section. It's an 

inexpensive, time saving method of 
selecting competent personnel for 
every engineering job in the elec- 
tronics industry. The selective cir- 
culation of ELECTRONICS offers 

you an opportunity to choose 

the best qualified men available 
throughout the industry. 

LEAR, Inc. (e.. 
110 Iona Ave.,. W. 

Grand Rapids 2, Mich. 

lona Ave., N. W. 

Rapids Mich. 

electronic & mechanical 

engineers 
NEW Opportunities in Fort Wayne 
as Magnavox Continues to Grow 

Integrity, leadership, bold concepts ... these have made Magnavox the 
significant name it is in the world of commercial television and military 
electronics. And the rewards at this company are many, based on our 
constant growth and expansion in the field of electronics. 

An important way of life goes with Magnavox in Fort Wayne ... because 
this community and its facilities and resources have earned for it the title 
of "The Happiest City in the United States" according to Look Magazine. 

Career positions now open in: 
TELEVISION DESIGN TEST PROCESS 

TEST EQUIPMENT ASW AND COMMUNICATIONS 
MILITARY PUBLICATIONS AIRBORNE RADAR 

Please forward complete resume to 
Mr. Richard Parvin 

THE MAGNAVOX co. 
FORT WAYNE 4. INDIANA 
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EMPLOYMENT OPPORTUNITIES 

STAFF ENGINEERS 
Design and development of air -data computers. Heavy experience in 
airborne e'ectronic computers and instruments required. Minimum of 
10 years' experience in electronic design essential. 

MECHANICAL ENGINEERS 
Experience in design and packaging of complex electro -mechanical air- 
borne instruments. Will have full project responsibility from design to 
test stage. 

DESIGNERS 
Minimum of 5 to 10 years' experience, of which at least 5 years should 
be actual design layout of complex electro -mechanical assemblies in 
airborne instrumentation field. Degree not required. 

FIELD ENGINEERS 
EE Graduate to represent our company at air force installation. Duties 
will consist of instructing airmen in the use of maintenance of com- 
puters used in aircraft armanment systems. 
Liberal per diem allowance. 

ELECTRONIC ENGINEERS 
Minimum 3 to 5 years' project experience in designing and development 
of analog computers and/or other related airborne instruments. 

TOP SALARIES TO TOP MEN 
POSITIONS AVAILABLE AT 

WESTBURY, LONG ISLAND AND SOUTHERN CALIFORNIA 

SEND RESUME TO 

TECHNICAL PERSONNEL MANAGER 

Post & Stewart Aves. 12500 Aviation Blvd. 
WESTBURY HAWTHORNE 

LONG ISLAND, N. Y. CALIFORNIA 

QUICK SOLUTION TO 
MANPOWER PROBLEMS . . 

through the EMPLOYMENT OPPORTUNITIES Section of this pub- 
lication. The market place for those offering or wanting the 
services of men on engineering, technical and executive level. 

This section offers a quick, effective solution to your man power 
problems, because its readership is confined to just the type of 
men you need ... Waste circulation is avoided ... You reach 
only the men you want. 

ELECTRONICS 
330 West 42nd Street, New York 36, N. Y. 

COLOR 
TELEVISION STANDARDS 
JUST OUT! States the underlying factors relating to 
the choice of color television standards, and the effect 
of the standards on practical broadcasting and re- 
ceiving equipment. Covers NTSC color TV standards 
and terminology, compatibility, performance, and FCC 
rules and regulations. Selected Papers and Records of 
the National Television System Committee. Edited by 
Donald G. Fink, Vice-chairman, NTSC (1950.52), Direc- 
tor of Research, Philco Corporation. 520 pp., 290 illus., 
911.50. 

INTRODUCTION TO 
ELECTRONIC ANALOGUE 
COMPUTERS 
JUST OUT! Covers principles, operation, and design 
01 analog computers. Gives descriptions of components, 
computing elements, and procedures for arranging prob- 
lems for analog computation. Emphasizes the effects of 
imperfections in computing elements, and means for re- 
ducing these factors. By C. A. A. Wass, Supt. of the 
Dynamic Analysis Division, Royal Aircraft E'tehlishntent, 
Farnborough. England. 237 pp. 149 illus., $6.50 

TRANSMISSION -LINE 
THEORY 
Systematic, rigorous, and thorough treatment of theory 
of transmission lines of various types. Proceeds from 
basic electromagnetic principles and derives the conven- 
tional transmission -line equations together with the 
formulas for line constants and all approximations in- 
volved. Formulation is sufficiently general to permit 
analysis of end effects and discontinuities as well as the 
more usually treated properties. By R. W. P. King, 
Gordon McKay Prof. of Applied Physics, Harvard Univ. 
525 pp.. 629 illus., $12.00 

JUST OUT 

PROFESSIONAL QUESTIONS 

ENGINEER'S 
AND 

EXAMINATION 
ANSWERS 

Over 500 questions and complete an- 

swers to help engineers pass state 
license examinations. Covers mechani- 

cal, electrical, civil, and chemical engi- 

neering, and includes engineering 
economics and land 

surveying. est 

questions-suitable for all states. Au- 

thor has worked on New Jersey exami- 
By 

William S. LaLonde, Jr., 462nation 
preration or 19ears. 

pP, 234 

illus., $6.50. 

McGraw-Hill Book Co.. Inc., Dept. LF.4B 
327 West 41st St., New York 36, N. Y. 

Send me viol (.sl checked below for 10 days' ex- 
amination on apprmal. In 10 days I will remit for 
book t.sI I ken. plus few cents for delivery costs. 
and return Iwo anted book tai postpaid. (We pay 
delivery costs it you remit with this coupon-same 
return priyi (I ge.l 

Pink-Color TV Standards -08.50 
Wass-Elec. Analogue Computers-$6.50 
Kink-Transmission-Line Theory-$12.60 

E LaLoudi-Prot. Engr. Ques. & ens.-$6.50 

(Print) 
Name 

Address 

City /.one State 

umpany 

rosit ion 

For price and terms outside U. S. 
Write McGraw Hill Intl., N.Y.C. FL -6 
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EMPLOYMENT OPPORTUNITIES 

THE UNIVERSITY of MICHIGAN 

ENGINEERS and 
SCIENTISTS 

Unusual opportunities for outstanding 
and experienced men are available at 
The University of Michigan's Willow 
Run Laboratories. Research Engineers 
and Physicists with advanced degrees 
and/or experience in the fields of: 

DIGITAL COMPUTER LOGICAL DE- 
SIGN INFRARED ACOUSTICS 
DIGITAL COMPUTER PROGRAMMING 
ELECTROMAGNETIC THEORY COM- 
MUNICATIONS CIRCUIT DESIGN 
COMPONENT DEVELOPMENT RADAR 

OPTICS ENGINEERING SYSTEMS 
DESIGN 

Salary commensurate with training and 
experience. Excellent working condi- 
tions. Liberal vacation policy along 
with other fringe benefits. Unusual 
opportunity to carry on University 
graduate studies while working full 
time. Moving expenses paid. U. S. 
Citizenship required. 

Write, giving details of education 
and experience, to 

A. J. Procassini 

The University of Michigan 
Willow Run Laboratories 

Ypsilanti, Michigan 

To EMPLOYERS 
Who Advertise 

for MEN: 

Frequently, when there are many ap- 
plicants for a position, only the most 
promising letters are acknowledged. 
The other applicants never know 
whether their letters reached a pro- 
spective employer or not. These men 
often become discouraged, will not re- 
spond to future advertisements and 
even question their bona fide character. 

Every Advertisement Printed in the 
Employment Section is Duly _lutlror- 
ized. 

You can help keep our readers inter- 
ested and get better returns to your ad- 
vertising in this section if you acknowl- 
edge each reply-in plain envelopes, if 
you wish. 

Classified Advertising Division 

McGRAW HILL PUBLISHING CO., INC. 

"Put Yourself in his place." 

WHERE IN THE WORLD t# 

DO YOU WANT TO GO 
IN YOUR ENGINEERING CAREER? 
If you are seeking an opportunity to further your career with a 
fine company . . . look no further. 
TWA presently has openings for Aeronautical, Mechanical, Elec- 
trical and Electronic Engineers to work with a small, select 
group of engineering associates. This arrangement gives each 
engineer the opportunity to demonstrate his ability and to 
advance within the company . the opportunity to build his 
future with the world's finest airline. 
Qualifications: B.S. in Engineering. 
Location: TWA's ultra modern building now nearing compte 
tion at Kansas City, Mo. 

Living Conditions: Excellent, both city or suburban private 
homes or apartments. 
Benefits: Many employee benefits, including liberal free 
transportation for yourself and family each year. 

Salary: Commensurate with experience. 
If you are an engineer with qualifications in any 

of these fields, explore your opportunity with 
TWA today. Write: 

Mr. Paul Day, Employment Manager 

TRANS WORLD AIRLINES 
Kansas City 5, Missouri 

SYNTAC 
SYNTAC, of Synthetic Tactics, is a 
dynamic, two-sided map maneuver 
with controlled intelligence flow. It. 
is one of several tools of analysis used 
by the Combat Operations Research 
Group to develop new combat orga- 
nizations and tactics for the Army. 

Physicists and applied mathe- 
maticians can make substantial 
contributions to long range CORG 
operations research efforts. Staff 
appointments are available for indi- 
viduals with various levels of train- 
ing and experience. 

Write for brochure: 
Dr. F. C. Brooks, Director, CORG 
Fort Monroe, Va. 

TECHNICAL 
OPERATIONS, Inc. 

ENGINEERS 

SCIENTISTS 
Make More Money 
-Improve Your Position 

DECISION/INC is retained by 
leading manufacturers and resear ch 
firms in all sections of the country. 
Our clients pay us to find you! No 
obligation to you-no cost whatsoever. 
Completely confidential. 

All you have ro do is send us your 
name, type of work, company and home 
address. We will forward brief forms 
to your home. We will then present to 
you various openings in diversified 
companies from which you can choose 
the one you like best, 

If you would like to know what you're 
really worth, write, phone or wire us 
now! 

DECISION/INC 
Management and Recruitment Consultants 

Oliver P. Bardes, President 

I{ -I6 FIRST NATIONAL BANK BUILDING 
CINCINNATI 2, OHIO 
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EMPLOYMENT OPPORTUNITIES 

ENGINEERS 

the choice is yours - 

choose wisely... choose 

GPL-with its widely diversified operations in today's most active fields -offers 
you a lifetime of achievement, satisfaction and advancement. 

Here you'll be working with men who have repeatedly broken ground on the 
frontiers of science, made GPL one of the country's outstanding technological 
leaders. You'll be part of the nationwide General Precision Equipment organiza- 
tion whose many companies operate in highly advanced areas. 

We offer you work on challenging new projects in various stages of research 
and development. We offer you stimulating professional problems, top pay levels 
and working conditions, and ideal family living in semi -rural Westchester-just 
an hour from New York City. 

GPL's engineers are men of skill and imagination-and we are seeking more 
men of their caliber. If you have the inherent capabilities and skills we need and 
if you are seeking a stable and rewarding career, send resume to Richard E. 
Hoffman, Employment Mgr. Interviews can be arranged in advance at any time, 
including weekends. Security limits us to considering applications of U. S. citizens 
only. We will pay the expenses of qualified applicants to come for an interview. 

RADAR NAVIGATION AND BOMBING SYSTEMS (DOPPLER AND INERTIAL) 
Research ... Development ... Applications . .. System Analysis ... Project Management 

... Field Engineering ... Technical Writing 
Computers ... Servos ... Microwave Techniques ... Pulse Circuitry 

GENERAL PRECISION LABORATORY 
INCORPORATED 

63 Bedford Road, Pleasantville, N. Y. 

A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION 

., \\+Y::;: 2;.p:::.;;.;;:;, 

Another Step In 

AVION's 
Planned Expansion Program 

\ry.:iii;`:;;ii:. ¡i; "':::4\v ii::;iy,?:::;:;:;:,:-:'?i;4çi ïi5 .::.: . v: ; 
. .::;:::.;:... :::.::::: }:: 

OUR LATEST EXPANSION, 

DOUBLING OUR PRESENT 

SPACE, IS OUR 4TH 

PLANNED EXPANSION IN 

THE LAST 5 YEARS 

These are the challenging research and development positions that re- 
quire true creative thinking ... and offer rapid promotions and faster 
recognition for men capable of pacing our own planned expansion 
program! 

Challenging Research & Development Positions 
For Engineers with background in any one of 
the following fields: 

ANALOG COMPUTERS 
RADAR BEACONS 
MAGNETIC AMPLIFIERS 
ELECTRO -OPTICS 
MISSILE SYSTEMS 

SERVOS 
FIRE CONTROL SYSTEMS 

TORQUEMETERS 
INFRA -RED 
MICROWAVE 

FIELD ENGINEERS 
Experienced in analog computers, fire control systems, servos, etc. Work will 
consist of design, maintenance & liaison with the customer. 

EVERY INQUIRY WILL BE ANSWERED 

Coll or write: 

MR. AUSTIN PECK 

Tech. Employment Supervisor 
AVION DIVISION 

OF ACF INDUSTRIES, INCORPORATED 

Route I T Paramus,N. J. COlfax 1-4100 1 \\ i i<<v:::a.. \vtik .:i:e2:;:r`::::;ç.. +.,,p,.,.\+5:+:`. .`.o:.;;:;::.:.;;::;}::;:,;::::ti::::ti4O;.;:`:::':: - - - ti 4., \.,\.,\,. \\,: . . .,h,,.....::n..:::;-:::..>::::.;;::.>::¿:F.^:a??2iR;2?>^:::>3Fa:,,::::::xi:::-:;::i:FN::::üü>:+>:>:: !:`\\ \ \,....1.v\4\.ti.v,,\...}........'.\ki4i.i.n,............t:«\ti`v:`:':::':'::::"::': :'}:..+.ti9'v},v}:;ti:?;3::.ß,{:.:.:.::::: :.: \\:.ú1\l\\\, \ \ . . .\ \ \ . . 

INDEX 
TO THE 

SEARCHLIGHT 
SECTION 

ADVERTISERS 
Alltronics 452 
Arrow Sales Inc. 446 

Barry Electronics Corp. 453 
Birdwell Surveys 444 
Blan 450 

C & H Sales Co 445 
Communication Devices Co., Inc 450 
Communications Equipment Co. 450 

Empire Electronics Co. 448 
Engineering Associates 452 
Ericsson Corp. 444 

Fair Radio Sales 446 
Fay -Bill Distributing Co. 448 
Finnegan, H. 444 

Houde Supply Co. 452 

Instrument Service Co. 453 

JSH Sales 447 

Klein & Schwab 444 

Lapirow Bros. 452 
Liberty Electronics. Inc. 444 

M. R. Co., The 448 

Radalab Inc. 446 
Radio and Electronic Surplus 452 
Relay Sales 453 
Ruxur Electronics Corp. 451 

Semler -Industries Inc. 448, 453 

"TAB" 454 

Universal General Corp. 452 

V & H Radio & Electronics Supply 450 

Western Engineers 451 
Wilgreen Industries 448 

This index is published as a service to the 
reader. Care is taken to make it accurate but 
Classified assumes no responsibility for errors 
or omissions. 

Your Inquiries to 

Advertisers Will 

Have Special Value... 

-for you-the advertiser-and the 
publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable 
the publisher to secure more adver- 
tisers and-more advertisers mean 
more information on more products 
or better service-more value-to 
YOU. 
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EMPLOYMENT OPPORTUNITIES 

ENGINEERING OPPORTUNITIES 

Kollsman's expansion in the airborne equipment 
field has created a need for additional engineers, 
and offers unusual scope to alert, capable and 
enthusiastic professional men. A degree in Me- 

chanical Engineering, Electronic Engineering or 
Physics is necessary, plus experience or a strong 
interest in airborne instrumentation or related 
fields. 

America's finest aircraft instruments are designed 
at. Kollsman, where the congenial atmosphere and 
modern facilities contribute to an environment in 
which a man can do his best work. 

Please submit resumes to T. A. DeLuca. Confi- 

dential interviews will be arranged. 

ko I l s m a n INSTRUMENT CORPORATION 

00-05 45th AVENUE. ELMHURST, NEW YOU SUIISIDIANT OF Sktedmi COIL PRODUCTS CO. 11111. 

LITCHFIELD PARK, PHOENIX, ARIZONA 

NEW ELECTRONIC LABORATORY 

NOW BEING STAFFED 
This modern laboratory is being organized as ;he Western Division of the well - 
established Aerophysics Departments of the Goodyear Aircraft Corporation of 

Akron, Ohio 

KEY PERSONNEL BEING SELECTED 
FOR FUTURE EXPANSION 

Openings are available for experienced 
personnel and recent college graduates 

COMPLETE MISSILE AND ELECTRONIC SYSTEMS 

MICROWAVES, SERVOMECHANISMS, AIRCRAFT 

INSTRUMENTATION, RADARS AND STABILIZED ANTENNAS. 

Long range research and development projects 

WESTERN LIVING AT ITS BEST 
"IN THE VALLEY OF THE SUN" 

Modern Inexpensive Housing 

GOODAEAR AIRCRAFT 
A subsidiary of the GOODYEAR TIRE & RUBBER CO. 

Send resume to: 
A. E. Manning 
Engineering and Scientific Personnel 
Goodyear Aircraft Corporation 
Litchfield Park, Arizona 

Similar opportunities available in our Akron, Ohio Laboratory. 

gzyw 

ELECTRONIC 
ENGINEERS 

RESEARCH DEVELOPMENT 
Expansion of our engineering department 
requires electronic engineers with radar, 
servo, sonar or transistor circuit experience. 
Excellent opportunity for advancement with 
top -calibre associates. New modern plant 
in the suburbs with ideal laboratory facili- 
ties and well -trained technical assistants. 

Other Opportunities in the 
following areas: 

TECHNICAL WRITERS 

DRAFTING Electrical Layout 

DETAILING Electrical. Mechanical 

DESIGN ENGINEERS 
Must have EE degree or equivalent, with 
3-5 years experience in one of the following: - Flight Simulators - Analog Computers - Radar & Sonar Trainers - Radar Guidance & Fire Control Systems - Redesign, Modification & Testing of 

Radar & Electronic Systems - Electronic Installation & Maintenance - Coil & Transformer Design - Packaged Power Supplies 

Other Openings For: 

COMMUNICATIONS 
EQUIPMENT DESIGNERS 

COMPUTER DESIGNERS 

FIELD ENGINEERS 
(*) Must have E.E. degree or equivalent with 
5-10 yrs. experience. 
*Positions located throughout USA 

LOCATION: 
On U. S. Highway 22, thirty miles (45 min- 
utes) from New York City. 

ENVI RONMENT: 
One of the finest plants of its kind 
spacious, modern, air-conditioned. Con- 
ducive to bringing out the best of your 
abilitiesl 

ABOUT THE COMPANY: 
Organized in 1945. Engaged in research, 
design and development for the Armed 
Services. 

ITS BENEFITS: 
Pension Plan Paid Vacations 
Group Life Education & Tui- 
Insurance tion Assistance 
Paid Holidays Other Group 
Paid Sick Leave Insurances 

Interviews in Your 
Community by Appointment 

Send resume, write or call 
for additional information. 

STAVID 
ENGINEERING 
Incorporated 

U. S. Highway 22 
Watchung, P. O. 
Plainfield, N. I. 
Plainfield 7-1600 
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SEARCHLIGHT SECTION 
i 

NEW YORK'S RADIO TUBE EXCHANGE 

NEW TUBES Standard brands. First grade only. No pull outs. 
No rejects. No rebrands. At lowest prices. 

Type Price' Type Price Type Price' Type Price Type Price Type Price Type Price` 
0A2 $1.00 2J34 36.00 351'1.... 5.00 1213P7145.00 385A 4,50 801,0 .90 1280 .95 013 1.10 2336 90.00 3J21 75.00 LM 15...200.00 3881 1.80 802 3.95 15007...135.00 0132 .99 23:48 8.95'.M11í2ú 5.40 Á2F 1.75 3931..... 7.50 Rol 5.9511161551..75.00 0133 1.10 2339 8.59 1027 7.50 1511 .75 3911 3.95 805 6.95 1013 . 5.00 0C3 .96 2340 29.00 1C28 35.00 1E16.... .59 MX40811. .50 807 1.25 1612 1.50 01)3 .89 2312 90.00 1E27 16.90 20-4 .75 4171 15.00 808 1.95 1613 1.25 0113 2.95 22,119 60.00,1.25 50.00 F Y21. 8.25 4311 15.00 809 2.95 1616 1.25 
1112_2 1.50 2.150 55.00'45326 50.00 13E21 .... 2.5011461 1.95 010 10.50 1619 .45 
11123 6.95 2.155 .. _150.00-1J°7 50.00 11X21 ... , 8.00 41611 3.95 8111 3.75 1622 1.50 162.1 12.00 '23Cí6....110.00 4J 28 50.00 11h21G... 1.95 450'1'1,....45.00 812;\ 3.95 1624 1.75 11326. . 1.75 2361 20.00 4J29 50.00 251 2.95 45í(1T11...52.50 81'1 13.75 1625 35 1ß27 15.00.21611 .25.00,4330 30.00 351' 4.95'4611 7.50,811 3.75 1626 .25 1838 35.002.162 15.00 1,131....150.00 :3. I'G ... 5.95 17(1 1.25 815 3 25 1651 2.75 
11150 23.00 212'2 29.00 1332 ....150.00 It F:í9.... 2.75 5 24.00 i41ú 1.45 1851 1.80 27 
11351 7.50 21:26 15.00 43äa...150.00 11F"1.75 W1,530...23.00 829 11.00 2000T... 150.00 11(56 35.002825.....19.50í4J31....100.00 11h54.... 4.50 W1.5:31...22.50 8291 12.00 205(1 1.80 
11360 35.00',2h26 68.0014335 150.00 13E72.... 1.00 W1,533...15.00 82913. .12.50 2051 1.00 1X21 .55 2E28 35.00 4336. 150.00 13E73.... 1.001ÁK654_..35.00113013 2.00 1N21Á... .95 21(29 35.00 4137. 150.00 F1995....19.95 71(11/1)...10.00 8321 9.95 VARIOUS 1N2113... 1.50 2h331.. 75.00 1338 150.00 1011TÁ... 7.95 7011 4.50 8331 5000 AND 1X210... 6.00121;39....140.001k139. ...150.00 FG 10.5.... 20.0017031 3.95 831 7.50 6000 1X22..... .66^-111....135.004)10....150.0012",\ 1.7517(1íA I.9583ú 3.95. SERIES OF 

1, 1N23 .90 2F í2... .180.00 131.150.00 2(1(0 7.50 7(151 2.75 837 2.75 NEW PRO- 

1X_311 . 1.50 _115 95.00 

1312 ....190.00 217...... .95 7061Y/F.. 888 DUCTIONI 23 \ .. 90 2E4:4 ....199.00 
]N2:51í... 1.502614....195.00'14.151....190.001217(' 12.00, FY .. .25.00839 35.00 

' 80.00,1352 225.00 2120 10.90 7074 5.57 85713 .150.00 1N25 3.50 2E18 95.00 1353....225.00 2110 ) 9.50 7(1713 .... 6.57 860...... 3.50 8',....450.00 
0.00 1N26 6.752h50._. 295.00 5131,1 3.952191' 4.257111Y.._ 36.00 861 25.00k01ú ...452.00 

1N27 3.50,21.54 35.00.5131'21...12.00 2507'11... 19.95,715A 4.50 8661 1.50 80121.... 2,50 1934A... .79-655 25.00 5131'4 3.95 250'1'1.....19.95 7l5ß 9.00 16911 67.50 8013 3,00 IN38 1.00'2F5(, ., .72.011 5C1,1 7.50 2521 3.0017150 15.0086911X...50.0080134.... 3.50 1N 43 2.25 

ß1 12.00 . 

PIA 

7.20 

5(:l'7 9.95 20415 1.00 719A ..... 1.50 8721873.50 8019 1.75 
...15.50 

1)21 10.00 3071 2.501 f Y !...50.00 879 

13(12(1 1.85 2I 

Y:.S 75.00 ä14P1 7.20 50!'-:\...18.00 ä84'1'H.. 10.00 7Á7k 15.00 2.25 

'013 14.50 äß2fi 5.00'531'1 20.00 1101 4.50 7211 1.íO Fu(t 1.50 

8021 3.97 
.391....13.50 31921 S.SO 501,1:.....15.00 30411. 12.50 720Aí' 8-8 1.50 

9P8:3ú5.. 96.00 
2 2044 .60 31(28 8.00 .,J 1,2 19.50 í1(1R 6.75 72111 7.50 88, 1 50 4(10' 1, g0 2.4-, 7.50 FÁ.3(: - . . 5.50 53 1'4 27.50 ,3111 6.50 723A/0...18.00 9021'1.... 6.75 900'3 125 .. 

-1)^9..... .99,3C22 75.00532'3 25.001:3121 3.5017241 1.95,9311 5.00 90(11'-.35 2.121A 12.00 3C21 1.75 5LP111..25.00'3230 15.00'7'l4ß 2.25 951.. .35 0116 275 2J22 9.00 31:31 2.95 5S147 96.00 3501 4.50 725A 18.00 955...... .50 9o0ú 25 2J26 15.00 SUPT. , .. 7.50 (:61 11.00 :35013 5.95 7261 10.00 956...... .75 2J27 15.00 SUPIA...10.00.C6J 12.50 IIF354(:.. 15.00 72(iß 45.00957. .25 -"- 
2331 24.00 3Ul'1A-5210.00 7131'7 5.00 3571 15.00 726(' 45.009581 .601 THOUSANDS 
23:42 29.00 31:1'1. , .. 5.00 71)1'4.... 9.00 36815.... 4.95 7301 22.50959...... 2.25 OF OTHER 
2,133 32.00 :3E29 15.50.12ÁP4....50.00 :i71ß 1.50 75671,....45.00 EI 118.... .25 TUBES 

Special! TS45 X BAND GENERATOR $99°° 

NEW UNUSED SURPLUS TS 259 K BAND 
23400-24500 MEGACYCLES SIGNAL GENERATOR 

SPECIAL! 5,000 V. POWER SUPPLY 0 For IP25 Infrared Image Converter from 3 V. Battery Source. 
NEW, Complete with RCA 1654 Tube 

NEW 
MICROWAVE TEST EQUIPMENT 
TS148/UP SPECTRUM ANALYZER 
TS147D SIGNAL GENERATOR 

Field Type X Band Spectrum Analyzer. Band 8430-9580 Mega- 
cycles. 
Will Check Frequency and Operation of various X Band equip- ment such as Radar Magnetrons, Klystrons, TR Boxes. It will 
also measure pulse width, c -w spectrum width and Q or reson- ant cavities. Will also check frequency of signal generators in the X band. Can also be used as frequency modulated Signal Generator etc. Available new complete with all accessories, in carrying case. 

OTHER TEST EQUIPMENT USED CHECKED 
TSKI/SE 
TS3A/AP 
RF4/AP 
TS12/AP 
TS13/AP 
TS14/AP 
T533/AP 
TS34/AP 

T35iAP 
TS36,/AP 
1-96A 
TS -45 
TS47/APR 
TS69/AP 
TS100 
TS102A/AP 

SPECIAL 

RESONANCE CHAMBER 

TYPE CAOT-14 AAT including sweep 
motor crystal 1N23 with holder and 
output plug. New $32.50 

Minimum Order 25 Dollars 

T5108 
TS110/AP 
TS125/AP 
T5126/AP 
TS147 
T5174/A P 
TS175/AP 
TS182 

OUT SURPLUS 
T5226 
TS239A-TS239C 
T5251 
TS258 
TS270 
T5418 
TF890/1 
834 

SURPLUS EQUIP. 
APA10 
APA38 
APS3 APS4 
APR4 
APR5A 
APT2-APT5 

Phone: ORegon 4-7070 

119 PRINCE ST. 
NEW YORK 12, N. Y. 

Cables: TELSERUP 

O 

ATTENTION -QUANTITY USERS 

STEADY SUPPLY - UNBRANDED BULK 
ELECTRON TUBES 

2AF4a 634 636 5718 5840 5902 
6AF4a 634 WA 636-W 5719 5899 6101 

FS -1682, Electronics 
330 W. 42 St., New York 36, N. Y. 

ART -13/747A Trans. BC -348 Rec'r Modified 
mitten $175.00 $ 25.00 
ART -13/747 Trans- BC -348 Rec'r Unmodi- 

mitters $125.00 fled $ 50.00 
BC -788 C Altimeters A R C- I Transceiver 

$175.00 $300.00 
A R C 3 Transceiver BC -342 Pee'r 5 50.00 
Complete $325.00 BC -312 Roe r..$ 40.00 
R5/ARN-7 Radio Corn- I-152.0 Indicator 
Sasship via Express I75 C O.D. Subject to Isspeetton to 
H. F I N N EGAN, 49 Washington Ave. Little Ferry. N.J. 

REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 11'. 42nd St. (36) 

CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 

FOR SALE 

Patent No. 2,700,070 Intercommunication 
system see Electronics March 1950 make 
offer. ]'S-1:312, Electronics. 

HOME STUDY 

Engineering Degrees earned by home study. 
American College of Engineering (University 
of the West). Box 27 724 (G) Hollywood 27, 
Calif. 

CONTRACT WORK WANTED 
British Public Company with wide production facil- 
ities in light engineering. electrical, electronic fields 
interested in contacting an American Company with 
view to manufacturing new products for United 
Kingdom market. 

CW-1759, Electronics 
330 W. 42 St., New Yorti 36, N. Y. 

5687 
TWIN TRIODE TUBE 

Brand New -Purchased From Original 
Manufacturer. Laboratory Checked -Guar- 
anteed. Priced Much Lower than equipment 
price. Production Quantities Available. All 
tubes subject to your test. Immediate De- 
livery. 
This high performance tube may be used as 
a power amplifier, as a CW or pulsed oscil- 
lator, and as a cathode follower. Equally 
useful in balanced circuits as a modulator 
or a servo amplifier, and in countless other 
applications. 
Performance potential equivalent to 21/2 
times that of a 6SN7GT. Out -performs all 
other tubes of its class. 

KLEIN & SCHWAB 
74 Cortlandt St., N. Y. 7, N. Y. 

Beekman 3-5690 

1. For sale in original cases: 
General Electric Motor Generator Set, 
71 H.P., 1800 R.P.M., 440 Volts, 3 
Phase, 60 Cycles, with V belt drive 
to one 5KVA 380 volt, 3 phase, 50 
cycle, 4 wire, 1500 r.p.m. alternator 
with exciter, plus wall mounted con- 
trol panel with complete instruments. 

2. Cutler -Hammer Compensator 380 
volts, 50 cycle, 3 phase for a 75 
H.P. motor. 

Both items reasonably priced. 

THE ERICSSON CORPORATION 
100 Park Ave. New York 17, N. Y. 

WANTED 

COUNTING -RATE METERS 

"GENERAL RADIO" 
TYPE 1500B 

BIRDWELL SURVEYS 
21 Holley Ave. Bradford, Penna. 

Phone 3197 
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SEARCHLIGHT SECTION 

ELECTRONIC 
W A R TERMINATION INVENTORIES 

WRITE OR WIRE FOR INFORMATION ON OUR 
COMPLETE LINE OF SURPLUS ELECTRONIC 
COMPONENTS. ALL PRICES NET F.O.B. 
PASADENA, CALIFORNIA 

INVERTERS 

10042-1-A Bendix 
DC Input 14 volts; output: 115 volts; 400 
cycles. 1 -phase; 50 watt $35.00 

12116-2-A Bendix 
Output: 115 VAC; 400 cyc; single phase; 45 
amp. Input: 24 VDC, 5 amps. $35.00 

12117 Bendix 
Output: 26 volts; 400 cycles, 6 volt amperes 
1 phase. Input: 24 VDC; 1 amp. $15.06 

12121 Bendix 
Input: 24 volt D.C. 18 amp. 12000 r.p.m. 
Output: 115 volts, 400 cycle, 3 -phase, 250 
volt amp, 7 pf. $49.50 

12123 Bendix 
Output: 115 V; 3 -phase; 400 cycle; amps 
.5 Input: 24 VDC; 12 amp. $49.50 

12126-2-A Bendix 
Output: 26 volts; 3 phase; 400 cycle; 10 
VA; .6 PF. Input: 27.5 volts DC: 1.25 amps. 

12130-3-B. Bendix 
$24.50 

Output: 125.5 VAC; 1.5 amps. 400 cycles 
single phase, 141 VA. Input: 20-30 VDC. 
18-12 amps. Voltage and frequency regulated, 

$49.50 
12133 Bendix 

Input: 26/29 volt D.C., 28 amps Output: 
115 volt, 3 phase, 400 cycle, 250 volt amp., 
.8 pf. $59.00 

12143-2-A Bendix 
Output: 115 volts: 400 cycles- 250 VA; 
single phase pf. 9-1. DC Input: r16.29 VDC; 
25-22 amp; voltage & frequency regulated 

$49.50 
778 Bendix 

Output: 115 volt, 400 cycle; 190 VA; single 
phase and 26 volt, 400 cycle, 60 VA, single 
phase. Input: 24 VDC. $37.50 

10285 Leland 
Output: 115 volts AC; 750 VA, 3 phase, 400 
cycle, .90 pf and 26 volts. 50 VA single 
phase, 400 cycle, .40 pf. Input: 27.5 VDC 
60 amps. cont. duty, 6000 rpm. Voltage and 
frequency regulated. $59.50 

10339 Leland 
Output: 115 volts; 190 VA; single phase; 400 
cycle; .90 pf. and 26 volts; 60 VA; 400 cycle, 
.40 pf, Input: 27.5 volts DC, 18 amps cont. 
duty, voltage and freq. regulated. $49.50 

10486 Leland 
Output: 115 VAC; 400 cycles; 3 -phase; 17$ 
VA; .80 pf. Input: 27.5 DC; 12.5 amps; coat 
duty. $70.00 

10563 Leland 
Output: 115 VAC; 400 cycle; 3 -phase; 115 
VA; 75 pf. Input: 28.5 VDC; 12 amps. 

$35.00 
PE109 Leland 

Output: 115 VAC, 400 cyc; single phase; 1.53 
amp; 8000 rpm. Input: 13.5 VDC; 29 amp. 

PE218 Leland 
$50.00 

Output: 115 VAC; single phase pf 90; 
380/500 cycle; 1500 VA, Input: 25-28 VOC; 
92 amps; 8000 rpm; Exc. Volts 27.5 BRAND 
NEW- $30.00 

MG149F Holtzer-Cabot 
Output: 26 VAC @ 250 VA; 115 V. (agi 500 
VA; single phase; 400 cycle; Input: 24 VDC 
@ 36 amps. $40.00 

MG153 Holtzer-Cabot 
Input: 24 VDC; 52 amps. Output: 115 volts - 
400 cycles, 3 -phase, 750 VA. Voltage and 
frequency regulated. $95.00 

DMF2506M Continental Electric 
24-30 volts input; 5.5-45 amps; cont. duty. 
Output: 115 volts; .44 amps; 400 cyc- 1 

phase; pf 1.0; 50 watts. 534.50 

SALES CO. 
2176-E East Colorado 5t. 
Pasadena 8, California 

RYan 1.7393 

SENSITIVE INTEGRATING 
GYROS 

This is the famous HIG gyro which is being 
tsed in missile guidance systems, radar 
stabilization and fine control systems. Gov't 
cost approx. $1500.00. Limited quantity 
available not meeting Gov't 
Specs. Stock No. 133 $25 ea. 

SELSYNS-SYNCHROS 

17 Cont. Trans. 90/55V 60 cy. 
10G Diff. Gen. 90/90V 60 cy. 
IF Syn. Mtr. 115/90V 60 cy. 
13 Gen. 115V 60 cy. 
13F Syn. Mir. 115/90V 400 cy. 
2J1F1 Gen. 115/57.5V 400 cy. 
2J1F3 Gen. 115/57 5V 400 cy. 
2JIFA1 Gen. 115/57.5V 400 cy. 

57.5/57.5V 400 cy. 
2.1H1 Diff. Gen. 57 5V 400 cy. 
2.5D1 Cont. Trans. 105/55V 60 cy. 
2.5F1 Cont. Trans. 105/55V 60 cy. 
2-5H1 Gen. 115/105V 60 cy. 
2-15M1 Gen. 115/57.5V 400 cy. 
5CT Cont. Trans. 90/55V 60 cy. 
5D Diff. Mtr. 90/90V 60 cy. 
50G Diff. Gen. 90/90V 60 cy. 
5F Syn. Mtr. 115/90VAC 60 cy. 
5G Syn. Gen. 115/90VAC 60 cy. 
5HCT Cont. Trans. 90/55V 60 cy. 
5:DG Diff. Gen. 90/90V 400 cy. 
6DG Diff. Gen. 90/90V 60 cy. 
6G Syn. Gen, 115/90VAC 60 cy. 
7C- Syn. Gen. 115/90VAC 60 cy. 
R110 -2A Kearfott Cont. Mtr. 

115V 400 cy. 
R2 -00-1-A Kearfott Cont. Trans. 

26/11.8V 400 cy. 
R210 -1A Kearfott Trans. 

26/11 8V 400 cy. 
R235 -1A Kearfott Resolver 

26/11 8V 400 cy. 
C56701 Type 11-4 Rep. 115V 60 cy. 
C69405-2 Type I-1 Transm. 

115V 60 cy. 20.00 
C69406 Syn. Transm. 115V 60 cy. 20.00 
C69406-1 Type II -2 Rep. 115V 60 cy. 20.00 
C75166 Volt. Rec. 115V 60 cy. 10.00 
C73248 Syn. Transm. 115V 60 cy. 12.50 
C73249 Syn. Diff. 115V 60 cy. 5.00 
C73863 Repeater 115V 60 cy. 7.50 
C79331 Transm. Type 1-4 115V 60 cy. 20.00 
851 Bendix Autosyn Mtr. 32V 60 cy. 7.50 
403 Kollsman Autosyn Mtr. 32V 60 cy. 7.50 
CK5 Bendix Mtr. 2 phase 26V 400 cy. 17.50 
FPE-25-11 Diehl Servo Mfr. 

75/115V 60 uy. 22.50 
FPE-43-1 Resolver 400 cy. 25.00 
FJE-43-9 Resolver 115V 400 cy. 25.00 
999-0411 Kollsman 26V 400 cy. 15.00 
13'7-0410 Kollsman 26 V 400 cy. 10.00 
15' 5B-0410 Kollsman 26V 400 cy. 20.00 
10047-2-A Bendix 26V 400 cy. 12.50 
2900 Transicoil 115 V 400 cy. 15.00 

$37.50 
37.50 
37.50 
37.50 
12.50 
7.50 

10.00 
7.50 
5.00 
7.50 

17.50 
17.50 
17.50 
17.50 
34.50 
34.50 
34.50 
34.50 
34.50 
42.50 
12.50 
25.00 
34.50 
42.50 

17.50 

15.00 

15.00 

22.50 
20.00 

AEROGRAPH RECORDER 

ML -320,ÁM0-2; Mfg. Eclipse -Pioneer 
Used to record Pressure Millibars 200-1100, 
Temperature Centigrade -70' to 50'; Air 
Speed 70 to 300 MPH.; Relative Humidity 
10 to 100%. CONTAINS: 4-Autosyns; 1 - 
Servo Mtr.; 1 -Vibrator Mtr.; 1-2526 
Tube; many gears, relay, transformer, etc. 
Operation: 26 VAC -400 cycle; 2.5 amp. 
Approx. Dimensions: 20" long e 91/2" H x 

5" Wide. Weight 16 Its (approx.) A real 
buy at $50.00 

RATE GYRO TYPE T -2004 -3C -A 

MFG. KEARFOTT CO. 

Gyro motor excitation 115V, 
400 cy. 3 ph. Take off out- 
put: 26 VAC 400 cy. single 
phase. Rating 20°/sec. Ap- 
proximate Diameter 33/4". 
Height 23/e". Weight 13/4 

lbs. Hermetically sealed. 
Equippec with 28 VDC 

heater. Operates efficiently 
in range of -54°C to 
+71°C. Sensitivity .2250 
volts/degree at 10K load. 

This is the famous Gyro used in many mil- 
itary units. Government :ost over $1700.00. 
New condition. 
Limited quantity Cu) $150.00 ea. 

KEARFOTT VERTICAL GYRO 
TYPE T 2103-1A 
This vertical Gyro pro- 
vides an accurate and 
dependable vertical ref- 
erence in the form of 
two 400 cycle signals. A 
gravity -sensitive vertical 
reference device is 
utilized to provide elec- 
trical signals to torque 
motors which maintain 
the gyro spin axis per- 
pendicular to the earth's 
surface. The instrument 
is hermetically sealed. 
Degrees of Freedom: two degree of free- 
dom gyro with 360° freedom in roll and 
-- 82' freedom in pitch 

PRICE $200.00 

SMALL DC MOTORS 

(approx. size overall 33/4" x 11" 
5069600 Delco PM 27.5 VOC $12.50 
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") 5.00 
5069625 Delco 27.5 VDC 

120 rpm w/governor 15.00 
MM A-11 Globe PM 24 VDC 7.50 
5BA10AJ18 GE 24 VDC 110 rpm 10.00 
5BA10AJ37 GE 27 VDC 250 rpm reversible 10.00 
5BA10AJ52 27 VDC 145 rpm reversible 12.50 
806069 Oster series reversible I/50 h.p. 

10,000 rpm 27.5 VDC 13/8"x 31/2" 3.00 
C -28P -1A 27 VDC 1/100 h.p. 7,000 rpm 3.00 
7100-B PM Hansen 24 VDC 160 rpm 7.50 
SSFD-6.1 Diehl PM 27.5 VDC 10,000 rpm 4.00 
6 -volt PM Mtr. mfgd. by Hansen 5,000 tpa 

11/4" In dia. 2" long overall 400 
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SEARCHLIGHT SECTION 

WANTED 
RT -66, 67, 68, 69, 70 GRC 
AN/PRC-8, 10 AN/PRC-6 
R-109-110 GRC PARTS AND 
COMPONENTS OF AN/GRC 
EQUIPMENT 

1 

R a d a 1 a b Inc. Phone Virginia 9-8181-2-3 

TWX-NY-4-4361 

87-17 124TH ST. RICHMOND HILL 18, NEW YORK, N. Y. 

MOBILE RADIO SCR -682-A SEARCH REMOTE P.P.I. 

SCR -508 AND WEATHER RADAR 
REPEATER INDICATORS 

VD -7" P.P.I. Upright Mount. 

10 Channel FM Receiver and Transmitter. Fre- 
quency Range 20-27.9 me. Receiver Ls manually 
tuned, transmitter is crystal controlled. Consists of 
2 BC -603 Receivers, BC -604 Transmitter, FT -237 
mount. Box 80 xtals BC -608 Control, A-82 Phan- 
tom Ant., Headsets, mike, and antenna. Input 12 v. 
D.C. SCE -608 also available. 

Technical Specifications: 
I -Operating ireq.000cm IOmc. 
2 -Power output-225kw. 
3 -Pulse width -1 micro second. 
4 -ranges -500.240.000 yds. In four ranges. 10,000 

VE -7" P.P.I. Table Mount. 
VF -5" B Scope 5" P.P.I. Upright. 
VG -24" Plotting Table P.P.I. Repeater. This unit 

just installed in new air control center at idle - 
wild Airport. N. Y. Very Elaborate System. 

V1.12" P.P.I. Upright Mount. 
VK -12" P.P.I. Upright Mount. 
VL-12" P.P.1. Upright Mount. 

yds, 40,000 yds, 160,000 yds, and 240,00 yds. 

SCR -291A GROUND 5-360 scan. 
6 -azimuth accuracy I°. 

RADIO TELETYPE TERMINALS 
AN/SGC- I Very Compact. Late Model. 

AUTOMATIC DIRECTION FINDER 7-7" P.P.I. Indicator. AN/CV-60/URR All Miniaturized. Late Model. 
6 -Antenna beam width 1°. 

FRA, FRR. FRF. 

1.5-30 mc. automatic direction finder. This equip- 
ment used to take bearings on transmitters. Com- 

9-110e 60 cyc power input 
plete equipments available comprising the following: OTHER EQUIPMENT 
BC -1147A Rec.. PN 31. Power Panel. BC -1159, AN/ASQ-1 AN/URC4 Air -Sea Rescue Trans-Rec. 
automatic bearing gonlometer, ßC-223 antenna sys- AN/ARC-12 and Higher. 
ten consisting of 5 masts with legs, MC -412. MC- AIRBORNE MAGNETOMETER AN/APG-15 and Higher. 
413 phase inverters calibrating transmitter. AN/APS-l0 and Higher. 

This is an airborne chart recording magnetometer. AN/CPN-6. 8. 17 RaM' eteaws. 
The set consists of an amplifier, oscillator, detector AN/UPN1, 2, 3. 4 Radar Beacons. 

SCR -536 HANDI-TALKIE head, chart profile recorder, power supply. The 
equipment has a sensitivity of 2 gamma. The AN/ 

AN/APA-17300.10,000 MC Direction Finder. 
AN/GRC, 3. 4. 5. 6. 7, 8, 9 Field Radios. 

ASQ-1 records on an Esterline ANgus recorder AN/PRC. 9, 10 Walkie Talkies. 
Freq. range 3.7-5.5mc crystal controlled battery op- disturbance In the earth's magnetic field caused by AN/TRC-1, 3. 4. V.H.F. Radio. 
orated handltalkie. The range of this equipment is an ore deposit or a sunken boat or submarine. An SCR -193 Field Mobile Radio. 
approximately 2 miles. We can supply these seta to indicator is provided that gives a bearing on a mac- SCR -300A Walkie Talkie. 
your specified freq. Completely reconditioned and netic disturbance. Input is 28v DC. Weight about SCR 399. 499 Mobile Radio. 
guaranteed. Large quantity available. 130 lbs. AN/ARM-1 ARC -3 Test Set. 

1-208. 
LAF 90-600 MC Sig. Gen. 

SCR -506A AN/APN-3-AN/CPN-2 SHORAN LAE 300-1,200 MC Sig. Gen. 
LAG 1000. 4000 MC Sig. Gen. 

Mobile radio transmitter-rooslver covering 2-4.5 mo The AN/APN-3 and ANCPN-2 are airborne and 
installations. 

SG -13 Pulse Gen. 
TS -3 8 -Band Test Set. 

phone and CW. 10-90 watts output 5 channel op- ground. Precision distance measuring 
is TS -15 Fluxmeter. 

eratinn 12 or 24 volt input. Consisting of: RC653, This equipment operates on 225 mc. The range 
25 This Is the TS -62 X -Band Echo -Box. 

BC652, Rack, tors, microphone, headset, an- 
tenna and mountsnts., eta 

AN/APR-4 

250 miles with an accuracy of feet. 
most accurate distance measuring equipment built 
to date. The A 3 used with the K -I com- 
puter (also available)lable) will permit taking a photo- 
graph up to 250 miles from the CPN.2 beacons 

The A can be completelyedintoautomatically. 
Ted into the aircraft auto pilot to fly it to the drop 

TS.117 S -Band Wan Meter. 
TS -146 X -Band Test Set. 

TS-250/APN Acti meter Test Set. 

SCR -616 -BC -1269 
38-4000 mo precision receiver consists of receiver 
end the tuning units to cover the full range. Each 

point. This equipment is very widely used by am- 
logical survey companies for oil prospecting and F.M. & A.M. 145.600mc communications receiver. 

tuning unit is calibrated directly in mc. Input mapping. Power input is I10v 400cyc and 28' DC. The receiver is a superhet covering the 145-600mo 
115v 60 cyc. COMPLETE SETS AND SPARES ARE AVAIL. In 2 bands. The dial Is calibrated in megacycles. 

RECEIVER -TRANSMITTER 
FM 20 - 28 MC 

BC -603 RECEIVER: 20-28 MC variable tuning, 10 
Pre -Set push button channels, squelch circuit, 4" 
speaker; 10 Tubes: 2/12807. 2/8SL7, 1/6V6, 1/625, 
3/6ÁC7, & 1/6H6. Price USED: $29.95 
PLUG for rear of Receiver $1.00 

DYNAMOTOR: 12 V input; Output 220 V 80 MA. 
#DM -34 NEW: $4.95 ReISSUE: $2.95 
BC -604 TRANSMITTER: 20-28 MC, 30 Watt, com- 
panion to BC -603 Receiver. Crystal control. 10 Pre - 
Set channels, interphone communication; 8 Tubes: 
7/1619 & 1/1824 USED: $18.95 
PLUG for rear of Transmitter $1.00 

DYNAMOTOR: 12 V input; Output 625 VDC 225 MA. 
#DM -35 NEW: $12.95 ReISSUE: $8.95 
FT -237 BASE for mounting Receiver & Transmitter 
(No plugs required) USED: $9.95 

BC -500 RECEIVER -TRANSMITTER: FM Crystal 
Control on 5 channels. 100 KC separation 20-28 MC. 
Transmitter: 25 Watt output, 7 Tubes: 1/625. 
í/12A6, 3/12527, & 2/12SA7. Receiver: 11 Tubes: 
1/128L7, 2/12A6. 3/128A7, 3/12H6, 2/12168, & 
1/12827, Dynamotor Supply: Receiver 28 VDC 1.2 A 
input: output 250 VDC 80 MA. Transmitter 28 VDC 
4.1 A input; output 550 V 120 MA. Control Panel: 
For Local Control & outlets for Remote also. Heavy 
duty 5" speaker. Size: 12^ x 25" x 91/2". $59.50 With Schematic and Conversion. Weight: 
65 lbs. Price NEW: 

TELEPHONE EQUIPMENT 
EE -8 Field Telephone --Ideal for private telephone 
system for two or more phones, up to 17 miles, hand 
ringer generator with handset, carrying case, uses 
two flashlight batteries........ Used. Checked: $14.95 

New Equipment, Used Cases: $18.95 

RM -13 Remote Control Unit for telephone & radio 
equipment. Telephone unit same as EE -8; Radio re- 
mote. pre -amplifier, 115 V 60 cycle with input & out- 
put lacks. DB Meter, one tube amplifier with TS -9 
handset Used: $19.95 - NEW: $24.95 

SOUND POWERED HEAD & CHEST SETS 
Used, Checked: $3.95 

TS.9 HANDSETS NEW: $6.95 - USED: $3.95 
TS -13 HANDSETS w/PL-55 & PL-68..USED: $5.95 

INVERTERS & GENERATORS: 
GENERATOR -115 V. 400 Cycle, 1400 Watt, Single 

Phase, 28.5 VDC 400 Watt USED: $89.50 
GENERATOR: Motor 3 HP. 115/230 60 cycle single 

phase Generator 115 Volt, 400 cycle single Phase 
1400 Watt & 28.5 VDC 400 Watt, Belt Drive, Re- 
conditioned $195.00 

115 V. 60 CYCLE BLOWERS: 

10 
At left: 115 VAC 60 Cycle 
SINGLE TYPE - 100 CFM - 
2-j4" intake; 2" outlet. Com- 
plete size: 5" x 6" - 
Ì1I5 VAC 60 Cycle DUAL TYPE 
-100 CFM Y" intake; 2" Dis. 
Each Side. Complete size: 
8" x 6^ 
No. 1C8-80 $13.95 

ill VAC 60 cycle COMPACT TYPE -108 CFM: Mo- 
tor built inside squirrel cage; 4-Vz" intake; 3-%" x 3" 
Dis. Complete size: 4-1/2" W x 8-W' H x 
8 -Vs" D -No. 2C087 $14.95 
115 VAC 60 cycle FLANGE TYPE -140 CFM; 3-W' 
intake; 2-3¢" Dis. Complete size: 7-%¢" 
W x 7 -Vu" H x 6-%" D -No. 1C807 $13.95 
115 VAC 60 cycle FLANGE TWIN -275 CFM: 4-1/2" 
intake: 3-34" x 3" Dia Complete size; 11-9á" W x 
2-9" H x 8-1/16" D - 
No. 2C069 $21.95 
115 VAC 60 Cycle BLOWER -200 CFM; 4" intake: 
3" x 5" outlet. Overall size: 8" x 7" x 6". Bodine 
Motor N81-33. Removed from New 
Equipment #BOD-200 $14.95 
115 -VAC 60 Cycle BLOWER -100 CFM; 3-91" in- 
take; 2" outlet: Rd. Flange with Flap Director. 
Overall size with bracket: 8" L x 6-1/4" W x 7" H. 
Removed from New Equipment. Diehl 
Motor FB -2106-6 No. FDBL-2106 $6.95 
Same as above. but with 12 -Curved 
Director. No. CDBL-2106 $7.95 

OTHER BLOWERS: 
12/24 VDC-AC CAST ALUMINUM BLOWER -100 
CFM-3" intake: 2" outlet. Shunt Motor 4" x 2". 
3000 RPM @ 24 VDC $5.95 
6 VDC SINGLE -100 CFM-No. 6100-USED: $4.95 
24 VDC DUAL -20 CFM-Mtn-No. 2420 57.95 
10 CFM BLOWER -27.5 VDC; 1/100 HP; 7000 RPM; 
Oster Motor C2BP-1A; L -R Mfg. Co. Bakelite Blower 
#2 -Overall Size: 3%" x 4%". $ Price 5.95 
Same as Above, 12 VDC operatoin - 
Price $5.95 
115 V. 400 CYCLE -10 CFM-Eastern Air Devices 
Motor J31A-7200 RPM. 1/100 HP. L -R #2 Blower 
Ass-. Overall Size: 4-W' x 3-Vz". No. 3110....$5.95 
10 CFM BLOWER -28 VDC .6 A: 5000 RPM. Pioneer 
Motor SS -2345. Aluminum Blower Housing -Overall 
Size: 4-b4" x 3-1(4.". $ Price 5.95 

NEW LIST: Write today for FREE New 
Listing of many, many itemvi 

FAIR RADIO SALES ''LIMAT,H OHIOT 

I - - - - - - - - 
'DO YOU NEED?; 

* Test Sets 
I * Airborne Electronics 
1 * 
1 * 
1 * 
I 

Radar 
Navigation Aids 
Parts -Meters -Tubes 

WHAT ARE YOUR NEEDS? 
Write -wire ---or phone. 
Immediate reply assured. 

I VARIABLE VOLTAGE 
IAMERTRAM 

TRANSTAT. 11.5 KVA. In- 
put 115 V., 60 cycles. Output continuously 
variable 0 to 115 V, up to 100 amperes. 

IEasily re -connected for input of 230 V, 
with output of 0-230 V, 50 amperes. Brand 
new. Special $99.50 

GERMANIUM DIODES 
SUPER SPECIAL! 

1 1N70, Jan, 8 for $2 
se 

New and Clean! I Stock up while they last! Extremely high (100) In- 
verse volts. So only 8 are needed to make a full - 

Iwave 
115 V. bridge (2 in series in each leg, with 

high safety factor. Instead of the usual 3 per leg.) 
30 ma average. Also, greatly reduced reverse cur- 

,rent: only 300 uA at -50 V! Normally. a very high 
priced unit. so this Is a terrific buy! Next price 
break is: 1,000 for $325.00. 

ARROW SALES, INC. 
Western Mailing Address: 

Box 3007-E, North Hollywood, Cal. 
Phones: STanley 7-0406 POplar 5-1810 I 
Telegraph Address, WUX, No. Hollywood 

Cable: ARROWSALES, N. Hollywood 
Central Mailing Address and 

Soles -Showroom 

12441 S. Michigan Ave. Chicago 16,111. 

I 

I 
I 
I 
I 
I 
I 
1 

I 
I 
I 

I 

I 
I 
I 
I 
I 
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SAVE ON TUBES BRAND NEW TUBES GUARANTEED TUBES 

0A2 50.90 
OA4WA 3.00 

0A3/VR75. .90 

084 .65 

064WA... 3.00 

OV 3/VR90. . .85 

0C3/VR105 . .65 

OD3/VR150. .65 

ELC1B ' 1.50 
1AD4 1.25 
1644 1.30 

11323 2.75 
11324 5.50 

1824A 12.50 
11326 1.25 
1647 10.00 

11332 1.00 

1835 4.50 
'WOK 

1836 4.00 
1840 ` 2.00 
11342 4.00 
1 B45 ! 7.50 
1847 ` 6.50 
1851 6.75 
1862 4.00 
1B63A 22.00 
1 D41 /SN4. . 5.50 

1 N43B 1.50 
1N43BM 3.50 
1 N43C 2.50 
1 N45 3.00 
1 N26 3.75 
1N48 5.00 
1 N31 3.00 
1 N34A ' .50 
1 N38A .65 
1 N42 8.00 
1N54 .65 
1N63 1.75 
1 N69 .40 
1P21 30.00 
1P44 6.50 
1 P48 9.00 
1W5 1.00 
1Z4 1.75 
4AP1 4.00 
4C33 .75 
2C35 2.50 
4C36 30.00 
4C39 4.95 
2C39A 10.00 
4C44 10.00 
4C43 9.00 
4C44 .50 
2C46 6.00 
4C51 3.00 
2C52 3.00 
2C53 10.50 
2D21 .75 
2D21 1.25 
2E26 3.25 
2E27 .60 
2E32 1.00 
2H21 85.00 
2.131 15.00 
2J32 ..14.50 
2.133 14.50 
2.134 14.50 
2.136 15.00 
2.142 60.00 

ºJ48 35.00 
2.149 40.00 
4J50 35.00 

2.155 35.00 
2J56 ..50.00 
2.161 15.00 
2.162 6.50 
4K44 14.50 
2K23 14.50 
2K25 11.00 

4K46 45.00 
4K48 25.00 
4K33 85.00 

4K33A 50.00 

2K33B 110.00 
4K34 85.00 
2X35 175.00 
4K39 100.00 
2X41 100.00 
4K44 125.00 
4K43 110.00 
2K45 40.00 
4K46 200.00 
4K47 110.00 
2X48 75.00 
2X50 200.00 
2K54 7.00 
2K56 50.00 
2X2A 1.00 
3AP1 2.95 
VR -3B 99.50 
3844 1.00 
3824W 5.00 
31326 2.50 
3829 5.50 
3C44 60.00 
3C43 5.00 
3C47 1.00 
3C31 1.50 
3C33 8.00 

3C45 7.00 
3DP11A 6.00 
3D21 3.00 
3E29 8.50 
3FP7A 2.50 
3J30 ..35.00 
3K44 150.00 
3K30 100.00 
4823 5.00 
4831 22.00 
4C47 5.00 
4C48 25.00 
4C35 17.50 
4E27 8.75 
4.122 35.00 
4.129 35.00 
4J34 50.00 
4144 25.00 
4150 ..99.50 
4.152 50.00 
4X150A. . . 44,50 
SBP4A 5.00 
5CP1 2.00 
5CP1 A 8.00 
5CP7A 8.00 
5CP11 A 9.50 
5C44 27.50 
UPI 19.50 
5JP4 7.00 
SJP4 7.00 

5JP5 7.00 
SJP11A 9.50 
5MP1 . . . . . 3.95 
5NP1 5.00 
5R4GY. .90 
5R4WGY. . . . 2.75 
6AKSW 1.00 
6ANS 2.00 
6AR6. , . . . . 1.45 
6AS6 1.25 
6BM6 25.00 
6F4 3.25 
6.14 1.95 
6J4WA 3.50 
6K4 2.25 
6.16W 1.50 
6L6WGB 2.50 
6SK7W 2.00 
6SN7W 2.00 
6SU7GTY. . . 2.75 
6X4W 1.00 
6X5WGT. . 1.30 
14DP7 ..15.00 
14GP7 15.00 
FG -17 3.95 
RX-21 4.00 
7C44 50.00 
7C44 90.00 
HK -24 3.00 
RK -28A, 2.50 
D-42 40.00 
HK -54 2.00 
OK -59 25.00 
OK -60 25.00 
RK -60/1641 1.35 
RK -61 2.50 
OK -62 20.00 
HY-65 1.00 
RK -65/5D43 7.50 
FG -67 12.00 
HY-69 2.50 
RKR-72 .50 
RKR-73 .50 
ML -100 50.00 
100TH 6.50 
FG -105 11.00 
F -143A 2.95 
F -124A Q 
F -128A 12.50 
FG -154 10.00 
VT158 .. 9.75 
FG -166. ,. . . . 8.75 
FG -174 20.00 
HF -400. 10.00 
OK -181 ..15.00 
WL -200 75.00 
204A 25.00 
207 25.00 
411/VT4C .50 
414E 15.00 
WL -218 15.00 
RX-433A. . . .75 
FG -435A. . . 45.00 
OK -249 150.00 
WE -249B 2.50 
WE -449C 3.00 
250-R 3.75 
450-TL 14.50 
WE -251A . . . 39.50 
WE -454A.. . 7.9j 
WE -454A f.j3 
FG -458A . . . 90.00 
FP -465 20.00 

THIS IS ONLY A PARTIAL INVENTORY. 

Thousands of other types in stock. Send us 

your requirements. RECEIVING TUBES! We 
Carry a complete line in stock. Standard 
brands only. 

FG -271 25.00 GL -434A. . . . 5.00 
271A 10.00 WE -438A.. . .40.00 
WE -274B 1.00 446B 1.00 

WE -282-A 5.00 WL -456 59.50 
WE -282B 6.00 464A 1.95 
WE -485A 5.00 RH -507 20.00 
487-A. . . 4.40 527 22.50 
HF -300 . . 22.50 ML -531 4.00 
WE -300B 5.00 KU -610 3.50 

GB -302 5.00 KU -627 10.00 
304TH 8.00 KU -628 10.00 
304TL 8.95 648P1 5.00 
WE -305A. . . . 2.85 WL -654 20.00 
307A$RK75 . . 1.00 HK -654 25.00 
WE -308B. . 15.00 681/686 25.00 
WE -310B.. 3.00 702A .50 
WE -314A. 2.00 WE -703A.. . . 1.25 

WE -315A . 20.00 WE -705A. . . . .75 

WE -316A . .50 706AY-GY . .10.00 
347A.... ... 3.50 707B 4.00 
WE -336A. . . . 5.00 WE -708A.. . . .75 

WE -338A. . . . 5.00 714A 10.00 
WE -348A 6.00 715A 1.75 
WE -349A 6.00 715B 4.00 

SPECIAL! 
5" DUAL GUN TUBE 

Long persistency face, P7 screen. 
Value at $200.00. This tube has 
been rejected for military use. 

Tested Before 
Shipped & Fully 
Guaranteed. Only $17.95 

VACUUM CAPACITORS 
6 mmfd. 30 KV 8.00 

050 mmfd. 32 KV 8.00 
75 mmfd. 20 KV 10.00 

Also Other Values! 

WE -350A. _ 2.50 
3508 2.50 
354C 5.00 

WE -355A 14.00 
WE -356B 4.00 
WE -359A 2.00 
368AS 2.00 

WE -388A. . . 1.20 
WE -393A 4.50 
WE -394A... 3.00 
WE -396A.. . 3.00 
403/5591 2.75 
WE -403A 1.50 
WE -404A 12.00 
GL -414 99.50 
WE -416B 45.00 
417A 2.75 

WE -417A.. . 12.00 
WE -418A 16 00 

WE -421A 7.00 
WE -444A.. . 10.00 
WE -443A. 8.50 

WE -428A 40.00 

717A .50 
740AY-EY. . 50.00 

.75 
7.00 

.75 
8.50 

3.50 

7.00 

20.00 
726C 20.00 
730A 7.50 
750TL 40.00 
WL -759 3.25 
800 1.50 
802 2.00 
803 2.00 
804 9.00 
805 6.00 
806 4.00 
807 1.20 
807W 3.00 
808 1.25 
809 2.25 

721A 
7218 
722A 
723A/B 
725A 
726A 
7266 

810 10.00 
811 2.90 
812A 3.50 
813 10.00 
814 1.35 
815 1.50 
829 5.00 
829B . 8.50 
830B .50 

832 3.00 
832A 5.00 
834 7.00 
836 1.50 
838 .70 
842 1.50 
845 4.00 
849 17.50 
851 8.00 
852 4.00 
861 15.00 
865 .90 
872A 1.35 
884 1.00 
GL -889 35.00 
GL -889A . . . 50.00 
889RA 75.00 
902A 2.00 
902P1 2.00 
905 2.00 
917 2.00 
919 2.00 
927 1.00 
931A.... 4.50 
935 4.00 
957 .35 

958A .35 
959 1.25 
991 .35 

CK-1005 .35 
CK-1006 3.50 
CK-1007 .55 

1620 3.25 
1623 1.75 
1624 1.00 
1625 " .30 
1626 .25 
1636 'r.75 
1641 1.35 
1945 65.00 
2000T 150.00 
2050 .90 
2051 .65 
ZB -3200 69.50 
4210 Q 
R-4330 9.00 
R-4340 Q 
5517 1.75 
5551 /FG271 25.00 
5553/ 

FG25BA. . .90.00 
5556/PJ-8 10.00 

5559/FG57 . 10.00 
5586 125.00 
5591/403B... 2.75 
5611 65.00 
5634 7.00 

5636 4.00 

5639 8.00 
5647 5.00 

5651 1.40 
5654 1.25 
5656 7.00 

5657 125,00 
5663 1.50 
5667 125.00 
5670 1.50 

5675 10.00 

5687 3.00 
5691 4.75 

5702 1.75 

5703 1.10 

5718 3.00 

5719 2.50 

RK -5741....150.00 
5725 1.50 
5726 .60 
5727 1.30 
5744 1.90 
5750 2.50 
5763 1.30 
5768 30.00 
CK5787 4.95 
5814 .80 
5819 29.50 
5825 7.95 
5829 1.40 
5837 70.00 
5840 4.50 
5844 2.00 
5851 4.00 
5852 Q 
5854 Q 
5876 11.50 
5896 5.00 
5899 5.00 
5902 6.00 
5932 4.00 
5933/807W . 4.00 
6005 1.75 
6021 4.50 
6044 30.00 
6046 .75 

CK-6050 2.00 
6096 1.50 

6100/6C4WA 2.25 

6111 6.50 

6116 125.00 

6130 Q 
6147 3.00 

6177 49.50 

6211 1.50 

8002R 15.00 

8005 . 4.95 

8012 1.00 

8025A 2.00 

9001 .85 

9002 .55 

9005 1.50 

CHECK WITH US FOR YOUR REQUIREMENTS 

ELECTRONICS 
Dept. 15 

1108 Venice Blvd 
Los Angeles 15 

California 

All prices F.O.B. Los Angeles, subject to 
change without notice. Mirimum order $5.00. 
Check with us for items not listed. 
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SEARCHLIGHT SECTION 

TUBES ALL FAMOUS ADVERTISED BRANDS ONLY TUBES 
RMA GUARANTEE- From 10% to 95% Below Manufacturers Price -Look and Compare 

Special Prices to Quantity Buyers. Most of Our Tubes are Jan. -9540 are Original boxzd - Brands such as R.C.A., G.E., Ken -Rad, Sylvania, Tung -Sol and Raytheon. 

Type Pria 
AB/150 
C3J 6.35 

$1.99 

CSB .49 
C61 7.99 
CRP RK- 

72 49 
E1 -1C 5.49 
ECI 1.99 
EF-SO -80 
E1148 .29 
EM-3GA... 39.50 

F128AA 
.. 5. 

1999 .ÓÓ 
FG17 4.50 
FG -105..12.99 
FG -154..14.99 
HF -100 7.49 
H K-24 3.69 
H K-54 3.99 
HY-114B .69 
KU -610 3.49 

REL621 1.00 

Type 
OA2 
0B2 
1B22 

Price 
.74 

1.8.699 i Bo4......5.99 
2Ä4/G 1.10 
2A 1 3.99 

1B P11 
2C21 
2C22 .39 
2C26 .39 
2C26A .49 
2C33 . 

2C39.... 4.99 
2C39A 11.50 
2C40....10.99 
2C42 9.75 

2C4á3....10:99 .35 
2C46 7 49 
2C53 9.90 

2AP1A.. 6.44 
2BP1 5.99 

7.99 

TYPO Price 
2K41 72.50 
2K54.... 8.95 
2K55.... 9.50 
2V3/G 1.39 
2X2 .34 
2X2A .89 
3 69 
3ÁP1.... 5 95 
3822 1.49 
3824 2.99 
3B24W . . 4.99 
3825 3.99 
3627 3.49 
3828 4 69 
3BP1 2.9º 
3BP3A 6.15 
3C21 1.29 
3C22 64.95 

3C24 1.58 
3033.... 8.99 
3C45 6.25 
3CP1 2.25 

Type Price TYPO Price Type Pria 
5CP1A 12.49 1SR .39 304TH 10.00 
5CP7 
5CP11A 
5021 
5FP7 
5H1 
51114 
51P1 
4JP4 
5J32 
5333 
5LP1 

9.99 
14.99 

6.99 
3.99 
2.49 
2.49 

16.99 
14.99 
65.00 

7.99 
13.99 

26A7/GT.... 
2606 
2807 . 

7BP7 
9LP7 
10Y 
12X3 
18C 
24R 
357 
35TG 

2.99 
1.19 

.09 
6.25 
5.00 

.39 
1.59 

.29 
1.89 
4.99 
7.15 

304TL 
307A.... 
310A 
316A 
327A 
329A 
347A 
3SOR 

566 
3716 

12.00 
1.85 

3.99 
.69 

3.35 
4.69 
3.88 
2.99 
7.45 
1.29 

5NP1 
5R4WGY 
6C21 

6.99 
3.19 

19.95 

53A 
8sY 
100TH 

2.29 
Is 

4.95 
393A 
394A 

4.35 
2 99 

6AC7 
6AC7W 

.64 
1.50 

203A 
205B 

5.99 
1.99 

WL -417A 
GL -434A.... 

2.74 
6.66 

1N21 .19 1N23B 1.10 
CRYSTAL 1N21A .55 1N26 3.55 

1 N21 .99 1N27 .69 
DIODES 1N22 .49 1N34 .44 

1 N23A .49 1N34A .61 

Typa Price 
707A 3.55 

3.95 
2.99 
1.69 

707B 
708A 
709A 
713A 
714A 
715A 
7158 
715C 
717A 
718AY CY/ 

EY/ Y.... 
720CY/DY/ 
71931 1l.65 

E 29.75 
721AV 1.49 
721B 8.45 
722 1.99 
723A/B 8.99 
724^ 115 
724s 1.45 
725A.... 3.99 
726A 9.50 
7268 25.00 

Type Prise Type Price 
876 .99 1630 .79 

829B.... 8.99 1641 1.59 .88 
8306 2 99 

7249 
1642 
1644 

.39 

.48 
8331 
836 

31.50 
1.99 

1806P1 
2050 

4.99 
.95 

837 
038 

1.99 
3.50 

2050W 
2051 

2.40 
.76 

841 
843 

.59 

.49 
5651 
5654 

1.39 
1.40 

845 
851 

619 
16.50 

5656 
5670 

3.25 
2.20 

860 
861 

3.49 
19.00 

5686 
5687 

1.79 
2.69 

864 
865 

.69 

.49 
5702 
5702WÁ 

1.49 
3.10 

866* 
8698 

1.19 
30.00 

5703 
5725 

1.19 
1.99 

GL -8721 
872A 

2.49 
1.29 

5726 
5744 

1.00 
.91 

878 
1.25 5751 

5763 
2.10 
1.25 

884 1.00 5814 1.39 
885 1.10 5851 3.25 

LARGEST SURPLUS DEALER IN USA 
R K-34 .39 
R K-59 1.88 
RK -60... 1.99 
RK -61... 3.50 
RK -65/51323 .14.99 
R K-73 .69 
RX-233A. . .69 

69 VT25A /10 .49 
VT25A/10Y .39 
VT67/30 Spec .26 
VT -158 17.50 
VU -111 .19 
1 32/532A .99 
G1K-59..29.50 
OK -61. . 32.00 

VR5 

99.00 
-78 9 

VR -105 .89 79 
V R-150 .79 

2021 .69 
3021W 1.39 
2022 2.29 

221 2.99 
32 4.99 

2J26 2.50 
2127 5.99 
2330 14.50 
2131 14.50 
2132 13.50 
2133 13.50 
2334 13.50 
22333389 

11.68 

2161 16.46 
2)62 9.60 
2K22 
2K23 16.50 

14.50 

2K25 
2K28 20 9 

18.99 
.5 

2 K 33A ..59.95 

3023 4.99 
3DP1 1.88 
3E29 10.25 
3EP1 1.88 
3GP1 3.95 
3121 49.95 
4-65A 19.00 
4-125A 26.50 
4A-11 .49 
4AP10 4.99 
4822 6.49 
4625 7.55 
4836 4.69 
4C27 8.95 
4C28 35.50 
4C35 12.95 
4E27 9.95 
5AP1 3.95 
5BP1 2.49 
5BP1A 8.99 
SBP4 2.99 
5C22 25.00 
5CP1 3.99 

6AG7 .79 
6AJ5 1.19 
6AK5 54 
6AKSW 135 
6ANS 2.12 
6A R6 1.49 
6AS6 119 
6AS7/G 2.49 
6BM6 39.50 
6C4 .49 
6134 
6F4 2.99 

2.99 

634 2.50 
634W 3.75 
6J6W. 1.29 
6K4 3.99 
6X4W 1.49 
1216 .39 
12AT7 .85 
12AU7 .76 
12GP7 12.95 
15E 1.25 

FAY-BILLG CO DEPT.IEl 

418 Broome St., N. Y. 13, N. Y. 

Telephone CAnal 6-8404 

205D 
207 
211 
215A 
217A 
217C 

233A 
242C.. 
2496249C 

250TH 
2500 
2586 
259A 
264C 
271A 
274A 
2746 
282A 
286A 
287A 

3.99 
49.50 

446A 1.49 
446B . . 1.79 

726C 
728AY/BY/ 

24.50 9-3 .69 
902P1 2.99 

5879 1.10 
5933 2.95 

.72 
3.49 WL -460 8.99 CY/DY/ 

FY/GY....35.00 
918 1.99 
927 1.45 

5963 1.19 
5964 .74 

2 99 
4.99 

WL -666A 4.25 
C K -508A X 1.10 730A.... 7.95 931^ 2.99 

954 .19 
5977 3.89 
6080 2.99 

1.19 
8.00 
2.99 

... 
CK-521AX... 1.10 
527 11.50 
WL -530 .19.50 

800 1.29 
.42 

603A 2.89 
803 2.69 

955 .29 
956 .25 
957 .33 
958A .39 

6080W 3.90 
8002R 18.50 
8005 4.50 
8012 1.85 

3.99 
24.95 

WL -531 6.25 
532^ .99 

804 9.99 
805 4.90 

959 1.40 
991 .39 

8013 2.50 
80131 3.49 

4.99 
4.49 

700A/B/C/D/ 
10.99 

807 1.25 
807W 3.25 

CK1005 .46 
CK1006 1.97 

8020 2.99 
8025 1.99 

5.99 
3.90 

701^ 4.99 
702A 2.25 

808 1.79 
809 3.15 

15007 94.50 
1608 2.99 

9001 .79 
9002 .69 

12.99 
5.95 

703A 1.90 810 9.95 
704A 1.59 811 3.19 

1613 .95 
1614 1.49 

9004 .19 
9006 .19 

1.79 
6 49 
7.50 

705A 1.25 913 11.49 
706A 6.75 814 
7068 14.50 815 1.992.49 

706C 17.50 816 1.05 

1616 .59 
1619 9.2 
1625 .29 

6.61 706DY 35.00 826 .75 1626 .29 

All boxed and fully guaranteed. Special 
quantity discount -10% on 100 or more of 
same type. Minimum order $10.00. Thou- 
sands of other types in stock .. Send us 
your requirements. F.O.B. New York 25% 
deposit with order or if paid in advance 
save C.O.D. charges. Rated firms net II) 
days. Prices subject to change without no- 
tice. For fast service ask for Sy. 

COAX CONNECTORS 

S0239 M359A 
24% 15 

831R 831 AD 

A8AROA/N FOR YOU /na.... 

SOLA" TRANSFORMER 

i End 
OVER 60% OFF .. t 
the factory price of a 1 -input 
2,000 VA unit! And here's an- 
other bonus! This Air Forces 
2,000 VA overstock, Sola Cat. 

Fluctuating V.,30 8, has 4 inputs!, 6090- 
125 V., 190-250 V., 60 cy. or 
50 cy. Isolated secondary is con- 
stant 115.0 V. -+- 1% from no- 
load to full -load of 17.4 amp. So, if you choose, use 
it as a 220:115 V. step-down. And slash $147.50 off 
the factory 1 -input price! 
Brand new in original wood box. 4 cu. 

$A7 
50 

ft. Ship. wt. 254 lbs. F.O.B. Pasco, `yJ 
Wash. Only e 

(EXPORTERS: Note choice of 50 cycles.; 

THE M. R. COMPANY 
P. 0. Box 1220-B Beverly Mills, Calif. 

\\.. . \\\\ti\\\\\\\\\\\\\\_et. 
Voltage 

'96 4.95 
2.65 
6.45 

14.50 
49 

29.75 

U. S. GOV'T SURPLUS -_ 
: l? I.l411' 11() \TICS 

IMUNIn 
Semler Industries Inc. 

6853 Lankershim Boulevard 

North Hollywood, California, U.S.A., 

TIME DELAY RELAYS 
Haydon I15v 60 cy. adj. in 5 sec. steps to 40 sec. 
apdt mu sw. $5.95. With 2 arms & 2 sw $9.95 
Haydon 5901-2, to I min. in .1 min. steps 57.95 
RELAYS: many types in stoel-inquiries invited. 
We wish to buy your surplus timers, relays, etc. 

EMPIRE ELECTRONICS COMPANY 
409-Q Ave. L Brooklyn 30, N. Y. Cloverdale 2-4000 

AN CONNECTORS 
FAST DELIVERY 

All comply with gov- 

ernment specifications 

FROM STOCK 
Let us quote on your requirements. 

99 MURRAY ST., NEW YORK 7, N. Y. 
WOrth 4-2490-1-2 

LOW PRICES 

Cadmium or olive 

drab finish. 
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SEARCHLIGHT SECTION 

R WAVEGUIDE FLANGES 
(All Primaries IISV. 400 Cycles) I(59336 

319 
KSI3101 6.3V/15A, 6.3V/0.9A, 6.3V/0.4A, KS8984 

6.3V/0:2A $ 3.85 52C080 KSI3104 1450VCT/0.283A, 1050VCT/0.217A 7.50 
KS9615 6.3V/4A, 3V/IA 1.57 32332 
KS9318 6.3V/4A, PIO R-55/ARQ-9 1.35 
KS9608 1233/.35MA, I I40VCT/.07A 5.79 686631 

352-7102 6.3V/2.5A 1.45 80G198 
M-7472426 1450V/1.0MA, 2.5V/.75A, 6.4V/3.9A 302433A 

5V/2A, 6.5V/.3A, P/0 ID -39/- 
APG-13 4.95 KS9445 

352-7039 640VCT @ 380MA, 6.3V/.9A, 6.3- KS9685 
V6A 5V/6A 5.49 70G30G I 

702724 9800/8600 @ 32MA 8.95 M-7474318 
1(59584 5000V/290MA, 5V/I0A 22.50 352-7069 
KS9607 734VCT/.177A, 1710VCT/.177A 6.79 
352-7273 700VCT/350MA, 6.3V/0.9A, 6.3- 

25A, 6.3V/.08A, 5V/CA 6.95 
352-7070 2x2.5V/2.5A (2KV TEST) 6.3V/- 352-7099 

2.25A, 1200/100/750V. @ .005A 7.45 
352-7196 1140/1.25MA, 2.5V/I.75A, 2.5V/- 

1.75A-5KV TEST 
352-7176 320VCT/50MA, 4.5V/3A, 6.3V/CT 

20A, 2x6.3VCT/6A 

110V/SOMA TAPPED 1)25V 2.5V/5A 3.85 
6.3V/2.7A, 6.3V/.66A, 6.3VCT/21A 4.25 
27V/4.3A, 6.3V/2.9A, 1.25V/.02Á 2.95 
650VCT/5OMA, 6.3VCT/2A, 5VCT/- 

2A 3.75 
400VCT/35MA, 6.4V/2.5A, 6.4V/ - 

15A 3.85 
I150 -0.1150V 2MA 2.75 

6VCT/.0006 KVA 1.75 
6.3V/9 -IA, 6.3VCT/6.5A, 2.5V/3.5A, 

2.5/3.5A 4.85 
592VCT/I I8MA, 6.3V/8.IA, 5V/2A 5.39 
6.4/7.5A, 6.4V/3.8A, 6.4/2.5A 4.79 
600V CT/36 M A 2.65 
2100V/.027A 4.95 
2-2.5V Wdgs at 2.5A, Each Lo -Cap , 

22Kv Test 5.95 
352-7096 2.5V/1.79A, 5V/I3A, 6.5V/6A, 

6.5V/l.2A, D/0 BC800 4.95 
36OVCT/20MA, 1500V/I MA, 2.5V/ - 

1.75A, 6.3V/2.5A, 6.3V.6A, P/0 
BC -929 6.45 

3.95 0163253 5200V. 002A. 2.5V/5A 5.35 
M-7471957 2.5V/20A, 12KV Test 4.85 

4.75 352-7179 250V/IOOMA, 6.5V/12ACT 5V/2A 3.45 

COMBINATION -115V/60 -INPUT 
CT -518 160-0-160V/70MA, 6.3V/2A, 2.5V 1.75A. $2.15 
CT -875 1600V/2MA., 6.3V/.6A, 2.SV/1.75A 4.95 
CT -127 900V/25MA PK. 5V/2A, 2V/7.5A 2.79 
CT -006 350-0-350V/120MÁ SVCT/3A, 2.5VCT/ 

12.5A, 2.5 VCT/3.51 439 
CT -965 78V/0.6Á 6.3V/2A 1.95 
CT -004 350-0-350V190MA, 5VCT/3A, 2.5VCT/ 

12.5A 4.60 
CT -002 350-0350V/SOMA, 5VCT/2A, 2.5VCT/ 

.5 3. 
CT -479 7000V/.018V, 2.5V/5A/17,800V. T 22.5Ó 
CT -403 350VCT.026A5V/3A . 2.75 
CT -931 585VCT .086A 5V/3A, 6.3V/6A......... 4.25 
CT -349 24VCT/1A, 175VCT/50MA, 600VCT/ 

90MA 3.25 
CT -159 2-2.5VCT/3A, 2-22.5V/100MA, 27V/ 

SOMA, 40V/50MA.. 2.35 
CT -913A 4.5V/3A, 5.5V/3A, 650VCT/75MA 2.65 
CT -607 2.3V/2A, 85V/.1ACT, 400VCT/1A 3.95 
CT -616 3V/10A, 10.5V/.1A, 45V/.1A, 60V/.1A, 

140V/100MA $3.75 

POWER TRANSFORMERS 
CT -047 1.5VCT/2A, 2-2.5VCT/2A, 2-3VCT/2A, 

340VCT/100MA 3.50 

PLATE -115V/60 -INPUT 
PT -766 15 K V /30 M A 47.50 
PT -034 125V45MA (For Preamp) 1.15 
PT -521 7500V/.06A. Half Wave 59.50 
PT -913 2500V12 MA H'SLD 4.95 
PT -38-2 37.5/40V AT 750 MA 2.35 
PT -87P 860VCT/230MA DC 4.75 
PT -876 1500-0-1500V./400MA 12.75 
PT -151 2060 V CT/0.175A 18.50 
PT -403 Autotrans.--70V/2A 1.75 
PT -078 300V/.05MA 1.85 
PT -599 40V/10A.CT 6.15 
PT -823 220VCT/75 WATT 2.95 
PT -973 160V/ 100MA. 2.15 
FT -551 2.5V/10AMP 3.20 
FT -598A 3V/10A, 12.5V/l0A 4.95 
FT -204 6.3V/1AMP 1.45 

UG 39/U SI.20 UG SI/U $1.05 
UG 40/U $1.35 UG 52/U $3.40 
UG 40A/U $2.00 UG 52A/U $3.40 

"K -BAND" WAVEGUIDE 
Right Angle Bend E or Ii Plane, specify combination 

of coupling, desired $12.00 
Mitred Elbow, cover to cover $4.00 
TR-ATR-Section Choke to cover $4.00 
Flexible Section 1" choke to chola $5.00 
"S" Curve Choke to cover $4.50 

INVERTERS 
800-IB Input 24 vdc, 62 A. Output: 115 V, 800 cy. 7A. 

1 phase. Used, excellent $18.75 
PE -218H: Input: 25/38 vdc, 92 amp. Output 115V 300/ 

500 cy. 1500 Volt-ampere. NEW $32.50 
PE206: Input: 28 vdc, 36 amps. Output: 80 V 800 cy. 

500 volt -amp. Dim. 13 x 5yz x 10V,. New $22.50 
EICOR-ML 3011-5, Input: 13.75 V; 18.4A. Output: 

115 V/400.-, 35, 0.9$ PF 100 VA. New $59 
PU 7/AP, Input: 28 vdc/I60A. Output: 115 VAC. 

400.,., I4,, 500 VA., 21.6 Amp. Volt, and Freq. Reg. 
Used, Exc. $75 

FT -139 1V/2ACT, 5V/1AMP 1.15 
FT -450 18.5 V /1A M P 1.75 
PT -241 (ISO-TRAN) 110V/1 AMP 1.79 
PT -440A 110V/1AMP, 6.3V/2A, 2-2.5V/SA 2.65 

FILAMENT -115V/60 -INPUT 
FT -157 4V/16A, 2.5V/2.75A 2.95 
FT -101 6V/.25A .79 

FT -824 2x26V/2.514 ? 16V%1Á,51.2V/7A, 6.4V/ 
14.95 

10A,6.4 V/2A 8.95 
FT -463 6.3VCT/1A, 5VCT/3A, 5VCT/3A. 5.49 
FT -55-2 7.2V/21.5A, 6.5V/6.85A, 5V/6A 5V/3A 8.95 
FT -38A 6.3V/2.5A, 2x2.53// 7A 5KV Test 2.79 
FT -650 2.5V/10A-3KV TEST LO -CAP 7.50 
FT -025 2.5VCT/10A, 10KV TEST 6.95 
FT -968 5V/6 1.75 
PT -580A 2-6.3V/2A, 150V/.05A, 230V/75MA 2.45 
FT -964 2.9V/2A 1.39 
FT -608 2.5V/5A, 2-3.5V/2A, 5V/2A 2.15 
FT -068 5 V/2A 1.35 

FILTER CHOKES 
Stock Description Price 
CH -914 12HY/250 MA 2500 V. Test $3.25 
CH -CEC 117: 9-6OH/.05-400 MA, 10 KV Test 14.95 
CH -113 2.5H/700 MA, 2.5 KV Test 18 Ohms 5.75 
CG -044 8.5H/350 MA, 3.5 KV Test 50 Ohms 
CH -291 O -1H/12 A, DCR: 0.3 Ohms 12.50 
CH -322 35H/350 MA -10 Ohms DCR 2.75 
CH -141 Dual 7H/75 MA, 11H/60 MA 4.69 
CH -69-1 Dual 120H/17 MA 2.35 
CH -776 1.28H/130 MA/75 ohms 2.25 
CH -344 1.5H/14SMA/1200V Test 2.35 
CH -366 20H/300 MA 6.95 
CH -999 15HY/15 MA -400 ohms DCR 1.95 
CH -445 0.5H Y/200 MA, 32.2 ohms, 3000 V.T. 1.39 
CH -170 250.5H/300 MA, 25 ohms. 2.79 
CH -124 5H/200MA. 3KV Test 3.25 
CH -189 12H/300 MA, 3KV Test 4.65 
CH -88C Swing 5-20H/0-300 MADC 5.25 
CH -223 Dual: 2H/100MA, 75 Ohms, -2H/ 

100MA, 240 Ohms 
CH -564 Dual 0.5H/100MA, 15 Ohms 
CH -934 5H/200MA, 93 Ohms Tap 3 Ohms 
CH -756 2H/50 MA 60 Ohms 
CH-SL1 7.5H/50MA, 0.5 Ohms 
CH -306-1 15H/200 MA, Tap 7.5H. 300 Ohms 
CH -779 0.5H/50 MA, 10 Ohms 
CH -8E2 7.5H/50 MA, 60 Ohms 
CH -246 30 H/75 MA, 175 Ohms 
CH -461 5H/100 MA, 2 Ohms (Tapped) 

COAXIAL R.F. FILTERS 
F-29/SPR-2. Hi -Pass., with 1000 mc. 

Cut-off. Type "N" input and output. 
50 Ohms Z $9.50 

F-41/SPR-I. Hi -Pass, with 300 MC cut- 
off. Type "N" input and output. 
50 Ohms Z $10.50 

F-3/AR 400 MC, lowness 50 Ohms im- 
pedance,i type & Connectors 20 S27.5Ó 1 

TYPE 
BDAR83 
35X-059 
DM33A 
B-19 

DA -3A+ 

1.79 
1.35 
2.25 

.79 
1.15 
2.79 
.97 

1.15 
1.25 
1.55 

DYNAMOTORS 
INPUT 

VOLTS AMPS 
14 
19 3.8 
28 7 
12 9.4 

28 10 

PE 73 CM 28 
BD 69 14 
DAG -33A 18 
BOAR 93 28 

j Less Filter. 
t Used, Excellent, 

540 
275 
500 
300 
150 

14.5 
19 1000 .350 17.50 

2.8 220 .08 8.95 
3.2 450 .06 2.50 
3.25 375 .150 5.75 

+ Replacement for PE 94. 

OUTPUT 
VOLTS AMPS PRICE 

.50 
405 .095 

75 .150$ 
4.35 

.250 3.95 

.119 6.95 

.050 
2.6 3.95 
.010 
5. 

PE 94., Brand New 5.95 
Navy type CAJO.211444. Input: 105 to 130 VDC. Out- 
put: either 26 VDC at 20 amps. or 13 VDC at 40 amps. 
Radio filtered and complete with line switch. New $69.50 

SPECIAL VALUES 
10 Cu. ANTENNA ASSY. (Airborne). 30" dish with 

coax dipole feed. Focal length is 10%" Horiz Dolari- 
zuuon, 350 deg. azimuth. Tilt: plus and minus 20 
deg. 28 vdc drive motor, seslyn takeoff $65.00 

CRYSTAL OVEN, B liley #TCO 2B. Loctal base, with 
provision for 2 crystals, 6.3V heater 75 deg. 
tent. $2.50 

COAX. SWITCH, 4 pos, 52 ohms imp. Fitted with type 
N connectors. Useful up to 3,000 mc $7.50 

APT -4 Jamming transmitter. Uses 5330 or 5731 mag- 
netron. Power output: 130 watts, 350-760 nte. New 
complete with tubes $115.00 

MD 30/APT-4. Modulator. For noise modulating of 
APT -4. Operates from 115 v. 400 cy. New....$45.00 

L & N RATIO BOX, #1553. Basic unit for capacitance, 
impedence, and conductance bridge. New, complete 
with instruction book $225.00 

FILTER, Artificial Line: WECO D163169. 650 ohms 
imp. insertion loss: 5 db $32.50 

Barry shock mounts: nos. 2045, C-2060. C-2070, C- 
2000 456 ea. 

Trihedral radar reflector, MK -1, aluminum $3.50 
SPLICER, for i1/l6 perforator tape. WEco #X-61859 

list 20 SCS #4TW 61859-20. Complete set, with num- 
ber tape dispenser $8.50 

MN 28Y Control box, unit of MN 26 compass. New $3.75 
Noise filters, Mallory NF1-1, 100 amp/35vdc 51.00 
Power supply unit, navy type -EL -2, Input: 115 vac, 60 

cy. Output: 135 vdc/I0 ma. 90 vdc/5ma: 3 vdc/360 
ma. New, complete with spare parts box. To be used 
with model TBX radio gear $9.50 

Pulse analyzer, type APA-6. With 3 in. acoDe $235 
BC 602 Control box for SCR 522 (pushbutton ) 53.75 
24 -Volt Transformer. Input 115v/60 cy. Output 24 v/3A 

$1.79 
Phase -shifter. Helmholtz type 0-360 deg. $2.50 
Capacitor, oil -filled, 0.25 mfd./25,000 volts do $15 
Hydrophone, MODEL MI.2. A lattice of 3 crystals in a 

disk -like structure; 17-37 Kc $27.50 
AN/CIRW-2A Remote control receiver, for operating 

target planes, etc. New, with soundproof mounting 
box $34.50 

TEL. REPEATER, EE 89, complete with tubes and 
tech. manual $17.50 

TEL. REPEATER, EE 99, with 12 vdc. vibrator power 
supply (PE 204) $49.50 

F.T.&R. 101-A. Two -wire applique, contains equalizing 
devices, and balancing circuits. Used for adapting 2 - 
wire military circuits to 4 -wire systems $47.50 

PULSE NETWORKS. 
H-616 10KV. 2.2 usec., 375 PPS. 50 ohms Imp 527.50 
H-615 10KV. 0.85 user., 750 PPS. 50 ohms Smp 527.50 
I(S8865 CHARGING CHOKE: 115-150 II @ .02A. 32 

40II @ .08A. 21 KV Test $37.50 
G.E. 2.5E5 -I-350-50 P2T, "E", CKT, 1 Microsec Pulse 

e 350 PPS, 50 Ohms Impedance $69.50 
KS9623 CHARGING CHOKE: 16H @ 75 MA. 380 Ohms 

DCR, 9000 Vac Test $14.95 
H-605: 25 KV, "E" CKT. 1.5 usec. 400 PPS. 50 Ohms 

Impedance. 5 sections $62.50 

X :AND - 1" x ' " WAVEGUIDE 
AT-68/UP 3 Cm Horn with type N. 

feed for receiver measurements, etc. 
New $7.45 

ROTARY JOINT (APS-6) Sperry PT 
#658275, 180 deg. rotation, choke - 
to -choke. Has "Built-in" Di -Coup- 
ler, 20 DB, with "N" Takeoff $22.50 

PARABOLOID DISH, 18" diem. Spun 

Auuminnum, 
8" Focus. For 

$AN/ 4.95 
3 CM. DIPOLE and Feed Assembly. (May be used 

with above dish.) 8 inches long $5.00 
FLEXIBLE SECTION 9 in. long, Cover-to-Cover $5.5O 
ROTARY JOINT (APS-6) Sperry PT #858275, 180 deg. 

rotation, choke to choke. Has "Built-in" Dl -Coupler, 
20 DB.. with "N" Takeoff $22.50 

3 CM. DIPOLE FEED, 15" L. for APS-15 $14.50 
MITRED ELBOW. Cast aluminum. 1%" x 5é" W.G. 

W.E. Flanges. "E" Plane $3.50 
3 CM. ANTENNA ASSEMBLY: Uses 17" paraboloid 

dish, operating from 24 vdc motor. Beam pattern: 5 
deg. in both Azimuth and elevation. Sector Scan.: 
over 160 deg. at 35 scans per minute. Elevation Scan. 
over 2 deg. Tilt. Over 24 deg $35.00 

RG52/U Wavegulde in 5' lengths, fitted with UG 39 
flanges to UG40. Silver plated per length $5.00 

Rotating -Joints supplied either with or without deck 
mountings. With UG40 flanges each $17.50 

Bulkhead Feed-thru Assembly $15.00 
Pressure Gauge Section with 15 lb. gauge $10.00 
Directional Coupler. UG-40/TI Take off 20db $17.50 
MAGNET AND STABILIZER CAVITY For 2341 Mag- 

netron $24.50 
90 degree elbows. "E" Plane 2%' radius $8.50 
ADAPTER. wavegufde to type 10", UG 81-U, p/o 

TS 12, TS -13, Etc. $7.50 
ADAPTER, 310-163/U round cover to special BTL. 

Flange for TS -45, etc. $2.50 ea. 

PULSE TRANSFORMERS 
MAGNETRON PULSE TRANS. #964: Prim. Imp. 30 

ohms. 1600 v. pulse. Secondary imp is 1250 ohms. 12 
KV pulse. Turns ratio sec:pri. Is 7.5:1. Duty ratio Is 
0.001 at 1.2 user. Millar winding I.2A. $8.50 

4P37: Primary, 50 Ohms 750V, .001 Duty. Sec. 15KV. 
1000 Ohms Impedance Hillier12.6V/2 5A $32.50 

RAYTHEON WX 4298E: Primary 4KV., 1.0 USEC. 
SEC. 111KV-18 AMP DUTY RATIO: 001 400 CYCLE 
FIL. TRANS. "BUILT-IN" $22.50 

WECO: D-163247 For Modulator of SCR 720 $22.50 
GE #K -2449A 

Primary: 9.33 KV. 50 ohms Imp. 
Secondary: 28 KV, 450 ohms. 
Pulse length: 1.05/5 usec @ 635/120 PPS. PK Power 

Out: 1,740 KW. 
Bifllar: 1.5 amps. 

GE 2K -2748-A. 0.5 usec @ 2000 Pps. Pk. Pwr. out Is 
22 KW impedance 40:100 ohm output. Prl. volts 2.3 
KV Pk. See. volts 11.5 KV Pk. Millar rated at 1.3 
Amp. Fitted with magnetron well $24.50 

K-2745 Primary: 3.1/2.8 KV, 50 ohms Z. Secondary: 
14/12.6 KV 1025 ohms Z. Pulse length: 0.25/1.0 
usec @ 600/800 PPS. Pk. Power 200/150 KW. Bifilar: 
1.3 Amp. Has "built-in" magnetron well $32.50 

K -2461-A. Primary: 3.1/2.6 KV -50 ohms (line). Sec- 
ondary 14/11.5 KV -1000 ohms Z. Pulse Length: 1 

ustec @ 600 PPS. Pk. Power Out: 200/130 KW. Bifllar 
1.3 Amp. Fitted with magnetron well $29.50 

COMMUNICATIONS EQUIPMENT CO. 
MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. M.O. OR CHECK. ONLY SHIPPING SENT C.O.D. 
RAVED CONCERNS SEND P. O. PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX. 

343 Canai St.,NewYork I3, N.Y. Dept. E-6 Chas.Rosen Phone:CAnaI 6-4882 
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SEARCHLIGHT SECTION 
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ELECTRONIC TUBES - 
All types - one dependable source 

ALL V. á H I 
TUBES 

. .. are new, first quality, unconditionally guaranteed! ... advertised here are In stock -now! ... are standard brands, R.C.A., Sylvania, G.E.. etc. ... are obtainable from one source. That includes NATO, 
JAN. commercial, special purpose, transmitting, 
recei'ins, etC. 

SB 52.00 21(28 25.00 65167W 2.00 5638 0.50 5726/6ALSW/ 5949/1907... 65.00 
SC 1.95 
EUT 14.00 

2029 35.00 
2033 90.00 

65N7W 2.00 
65U7GTY. 2.75 

5639 9.00 
5640 8.50 

6097 3.00 
5732 3.00 

5963 1.65 
5964 1.25 

00 
óC3/ V R10á .65 

21141 95.00 
21(45 35.00 

6X4W 1.75 
76P7 4.50 

5641 6.00 
5642 1.00 

5734 9.00 
57445744WA. 2.00 

5965 1.75 
6005 1.50 

003/ V 8150. .70 
I C 1.00 

21(48 75.00 
21(54 7.00 

7CP1 4.99 
7F8W 2.00 

5643 6.00 
5644 7.50 

. .. 5.00 
5749 1.30 

6021 4.25 
6032 POR 

CUB 1.50 
11122 1.25 

21(55 12.50 
21(56 45.00 

7UP7 6.50 
7YP2 150.00 

5645 6.50 
5646 7.00 

5750 2.75 
5751 1.75 

6044 15.00 
6045 1.75 

1026 175 
1627 10.00 

3AP1 2.95 
3BP1 2.00 

12AT7WA.. 2.75 
11K-24 2.50 

5647 5.00 
5651 1.50 

5751 WA.... 3.00 
5763 1.10 

6050 3.50 
6072 POR 

1032 1.00 
1635 4.25 

3CP1 5.00 
3FP7 3.00 

25Z6W 3.75 
QK60 25.00 

5651 W A .... 3.50 
5654 1.35 

5780 180.00 
5783 4.50 

6073 2.75 
6074 POR 

1B35A 7.50 
1640 2.00 

3DP7 6.00 
30P152 9.00 28D7W 21.35 

5657 125.00 
5659 POR 

5784 5.50 
5784WA 7.50 

6080 6.00 
6080WA 8.00 

1863A 20.00 
1658 42.00 

3GP3 1.95 
3JP1 6.00 

HY65 1.25 
RK72 .50 

5660 POR 
5661 4.00 

5785 1.75 
5787 4.85 

6082 3.70 
6096 1.40 

11421 .55 
1N21C 12.00 

3 W 2P1 50.00 
3EP1 1.25 

RK73 17.50 
FG -95 17.50 

5663 1.25 
5670 1.10 

5794 6.00 
5797 8.50 

609T 1.50 
6098CT 5.50 

1N22 .65 
1N23 

3622 1.50 
3B24 1.00 

100TH.... 6.00 
1001G 12.50 

5670WA.... 3.50 
5672 1.20 

5798 12.50 
5799 POR 

6100 2.25 
6101 3.50 .60 

1N23B 1.50 
11425 3.75 

3024W. . . . 5.00 
3825..... 5.00 

F1240 400.00 
F127A 60.00 

5675 7.00 
5676 1.25 

5799A POR 
5800 8.50 

6110 7.50 
6111 6.75 

1H26 3.75 
11431 3.00 

3026 2.50 
3B29 5.25 

F129R... ..150.00 
VT -158 7.50 

5677 3.25 
5678 .90 

5803 6.75 
5814 1.10 

6112 6.75 
6113 1.25 

11432 12.00 
1N34A .50 

3C22 60.00 
3C31 1.50 

HF200 18.00 
T200 18.00 

5680 115.00 
5686 2.00 

58146. 2.00 
9811WA.... 4.50 

6130 14.00 
6135 POR 

11435 1.75 
11438 

3E29.... .. 8.50 
4C27 5.00 

204A 25.00 
211 .40 

5687. 2.75 
5687 W A . 3.75 

5823 1.25 
5829 2.00 

6136 1.75 
6140 9.00 .75 

1N41 8.00 
11142 8.00 

4c35 13.50 
4c36 20.00 

220B 50.00 
220C 75.00 

5691 4.75 
5692 5.00 

5829WA.... 7.50 
5860 7.00 

6141 9.00 
6146 4.75 

11443.... 2.00 
1N44 POR 

4164 250.00 
4J26 45.00 

250TH... . . 24.50 
250TL 15.00 

5693 4.75 
5697 POR 

5841 6.50 
5842 10.00 

6147 3.00 
6152 7.00 

1N60 .35 
1H67_.. 

4-125A 17.50 
4-65A 16.00 

HF300 17.50 
314A 80.00 

5702 1.65 
5702WA 6.00 

5844 3.00 
5815 POR 

6161 70.00 
6186 2.75 .75 

1N68 1.75 
1N73 3.00 
11476 4.80 

4-400A 58.50 
4-1000A 120.00 
4X1500 21.50 

304TL 8.95 
304TH. .. 7.50 
3070 1.00 

5703 1.50 
5703 W A 6.00 
5704 1.90 

5851 4.00 
5854 1.30 
5876 8.00 

6201 3.00 
6211 1.35 
6232 POR 

11491 1.00 
11492 1.75 
1H93 2.65 
114100 2.25 
114127 1.00 
2AP1 4.00 
26P1 6.00 

4X150G.... 30.00 
4X500A 50.00 

5BP1 2.50 
SBP1A 12.50 
5CP1 2.00 
SCP2.. 5.00 

450TH 40.00 
450TL 35.00 
508 275.00 
531 5.00 
575A 15.00 
11K-654 20.00 
715A 2.00 

5718 3.00 
5719 2.25 
5722 5.50 
5725/6A56WI 

6187 3.75 
5725 1.75 

5879 1.40 
5881 2.75 
5886 3.75 
5896 19.00 
5896 6.00 
5898 7.50 
5899 4.00 

6236 250.00 
6293 POR 
6326 POR 
6360 4.00 
6356 5.50 
8020/100R . 7.50 

NS2A .75 
2C27 1.00 

SCP7 6.00 
5C P11 8.00 

715B 4.00 
715C 12.00 

5726 .60 5948/1754...200.00 

2C39 4.75 
2C39A 11.00 

SFP7A 2.50 
5FP14A 12.50 

750TL. . 39.95 
803 .... ... 2.50 

2C40 13.00 
2C42 9.50 
2043 9.00 

SGPl 5.00 
SHP4 12.00 
5JP1 9.50 

807W 5.00 
810 10.00 
811 2.95 WESTERN ELECTRIC TUBES 

2C46 6.00 
2C51 2.75 

SLP1 7.50 
5LP7A 14.00 

813 10.50 
815 1.50 lO1D 53.25 323A 7.50 4210/5998... 12.00 

2C53 10.00 
2021 

5NP1 2.00 
5RP11. 25.00 

828 9.00 
8298 8.50 

101F 3.10 
102F 3.00 

3266 3.50 
321A . . . . . . 7.50 

422A 8.50 
423A/6140 8.00 .60 

2021W 1.20 
2D29 

5XP11 60.00 
5X3P7 50.00 

830B .75 
832 4.0u 

1040 3.50 
121A 3.50 

332A 60.00 
3370 6.75 

427A, 6141... 7.50 
8/21(26..... 45.00 .75 

2E24 2.25 
2E25 2.75 
2E26 3.00 
2 E29. .. .. .75 
2E30 1.95 
2E35 1.95 

5Y3GT .38 
SY3WGT 1.90 
C6M 7.00 
6AC7W 1.50 
6AC7WA 2.50 
6A1(5 .45 

832A 6.00 
833A 39.00 
838 1.00 
843 .50 
845 5.00 
849 17.50 

205F 2.85 
221A 7.00 
2446 7.50 
24913 3.50 
249C 3.50 
253A 3.50 

338A 10.00 
349A 5.75 
350A 2.75 
3506 2.75 
3541 15.00 
3596 2.00 

429A.. 8.75 
431A 200. 
438A 55.0000 
703A 1.00 
7010 .85 
705A .75 

2J21 1.75 
2122 4.00 

6AK5W 1.40 
6ALSW .50 

851 15.00 
858 275.00 

254A 4.75 
259A 14.00 

368A 2.00 
3716 1.00 

708A .75 
709A .65 

2126 3.75 
2.127... 3.75 

ANS... 2.25 
6AN5WA. . 3.75 

860 . 3.00 
862A 750.00 

2620 5.50 
2670 10.00 

373A 5.00 
3742 4.75 

713A 
7170 1.6.005 ... 

2.131 12.50 
2132... 12.00 
2/33.. 14.50 
2136 15.00 

6AQ5 W .. . 1.70 
6AR6 . . 1.25 
6AS6W 2.75 
6AS7G 2.50 

866A 1.45 
8698 . . . . . 30.00 
872A 1.75 
876 .75 

1.00 
276D (Relay) 8.75 

282B.. 7.50 

3880 1.00 
394A 8.00 
395A POR 
396/2C51 2.35 

7190 9.50 
7240 1.00 
725A 4.00 
5842,417A 10.00 

2137 4.00 
2)41 125.00 
2142 60.00 

6AU6WA. .. 1.55 
6BF7 1.25 
6BF7W.. 3.50 

878 .50 
880 250.00 
889RA 100.00 

193A 12.50 
3008 5.00 
3050 60.00 

397A/21156.. 45.00 
400A 4.00 
4030/6AK5 1.25 

5847/404A .. 10.00 
5998/421A... 12.00 
6028/4080 . 3.50 

2151 120.00 
2)54 35.00 

. 

6BL6 .. .. 32.50 
69M6 25.00 

892A . . .165.00 
892-R 225.00 

310A 4.00 
3100 6.00 

4036/5591... 2.75 
404A 0.00 1 

61Á0/423A . 8.00 
6141/627A... 7. 50 

2J55 45.00 
2156 45.00 
2161 12.00 
2162 5.50 

6BM6A 32.50 
6C4W 4.50 
6F4 3.25 
6)4 1.9u 

5588 P619 OR 
5610 1.60 
5611 75.00 

311A 4.50 
3110 5.50 
313C 2.00 
313CA.. 2.50 

407A 4.00 
408A 3.50 
412A 4.95 
416A. 35.00 

0178461/ 
419A 45.00 

D79512 MAN 15.00 

21(22 14.00 
2/(23 14.00 

6J4WA 3.95 
616W 1.50 

5633 8.00 
5635 12.50 

316A... .50 416B/6280... 47.00 

21(25 11.00 
2/(26.. 45.00 

6144 2.25 
6L6Y 2.50 

5636 3.00 
5637 5.50 

ORDER TODAY! SAME DAY SERVICE! I 
Write or call for quantity discounts. All items F.O.B. Los Angeles, subject to being unsold 

and change of price without notice. We also buy tubes. Top prices paid 

V Rt H RADIO AND ELECTRONICS SUPPL 
2019 20.1/ V1 VENICE BLVD H. ANGELES 6 CALIF kE1»obc 02", 

NEW G. R. VARIACS all sizes in stock 

Special sale on removed from equip- 
ment 200-B 1 Amp. $8.95. 

HAND WOUND 10 Sec. to 24 

Min. TIMER SWITCH -$1.35 

6 Watt Most POWERFUL 
TELECHRON MOTOR 

110V 60 CY 
I RPM 6.50 
6 RPM (Revers.) 10.00 

TELECHRON Motors 
4 RPM on 5Ocy 3.6 RPM. 3 15 

or43/4 RPM ' RPM . 3.95 
on 60 cy. $2.85 3 R.P. Hr 2.85 
2 RPM ..$2.90 I R.P.2Hr 2.80 
3 RPM .. 3.90 I R.P.I2Hr3.25 
4 RPM .. 2.90 60 RPM.. 4.85 

Laboratory Special 1 of Each Motor $25 

please include B L A f1 postage 

Cheap Relays for Computers and 

Experiments 6 for $2.00. 

G.E. Switchettes 
All types -75c ea 

10 for $6.00 
100 for $50 

115 v. AC 
RELAY 
$2.90 

KOILED KORDS 3 wires 

EST. 
1923 

22 inches long 
stretches to 9 ft. $126 

HAYDON TIMING MOTORS 
110v 60 cycle 30 RPM.. 52.60 
110v 60 cycle 1 RPM... 2.60 
230v J1 RPM 1.00 

60 cy T2 RPM 1.00 

64C Day Street 

New York 7, N. Y. 

a NO SEPARATE ANTENNA TUNER 
NO PLUG-IN TANK COILS 
NO PLUG-IN TUNING UNI1S 
NO INTERNAL VFO ADJUSTING 
ALL FRONT PANEL CONTROL 

BRAND NEW 

T-350XM 
RADIOTELEPHONE 
RADIOTELEGRAPH 

TRANSMITTER 

j.I 
i 

i S 

is 

, 

dit 
.á 

a 

corn alete 

2,000-20,000 KCS 0 350 Watts -A1 Out. 
put 250 Watts -A3 Output Built it 
Master Oscillator 5 Crystal Positions 

Multi Range Impedance Antenna Tuning 
Network Manual or High Speed Keying 

Uses 2-813 P.A. and 2-805 Modulators 
Hi -Level Class B Speech Amplifier, Remote, 
Mfg by RCA Technical Monuals (2) with 
Each Transmitter Sze 59" x 16" x 24" 

Wt -690 Lbs. Net Power input: 210/210 
Volts Single Phase 50/60 Cyclles Brand 
New -Complete -Unused 
This transmitter is similar in characterist cs 

to the RCA Model ET -4336. The T-350XM was 
manufactured by Technical Radio Corpora- 
tion, San Francisco, California, for the U. S 

Signal Corps. All are new, unused and expert 
cased. Each transmitter carries our guarantee. 
Spare parts available. Quotatllons on request. 

Communication Devices Co., lac. 
2331 Twelfth Ave., N. Y. 27, N. Y. 

TWX-NY1 -223 
Cable-Comrrnunidev, N. Y. 

Tel. ADirordack 4-6174 

450 lune, 1956 - ELECTRON ICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

Bargains in Brand New Surplus 
* Starred Items Available in Pro- 
duction Quantities at Special Prices 
These are specials; write us your requirements 

OIL FILLED CAPACITORS 
VOLTS MFD Price VOLTS MFD Price 
25KV 1.0 549.95 1000 28.0 5.50 
25KV .5 539.95 1000 2.0 .69 
25KV 0.1 14.95 1000 0.5 .19 
7.5KV 0.5 4.25 600 10 1.29 
6KV 0.25 1.09 600 8 1.19 
3KV 0.5 1.59 600 4 5.69 
3KV 0.1 51.19 600 2 5.39 
2.5KV 2.0 *2.95 600 1 .19 
2KV 5.0 2.95 6604C 5 2.99 
2KV .25 .89 3304C 5 1.25 

MUITIPLE SECTION OIL CAPACITORS 
10 mfd 400V meets 91/ mid MM. meets 
000V specs; Dual 5mfd I00 0V specs 8 sect. 
3 term. 33/4 Hx 3% W H2 3/a x 14/t W Ix 11//5 
x 2D *59C D *594 

S 

W 

i 
T 

C 

H 

E 

S 

Square D Antenna 
change switch 
Bakelite base 

2x8x1/4 *490 
Mu Switch RC -1P norm. closed .59 
Mu Switch RO -1P norm. open .59 
Mu Switch RD -1P double -throw .69 
Micro Switch WZ-RQ1 norm. closed .69 
Micro Switch YZ-RQ1 norm. open .79 
Micro Switch WZ-RL8 norm. closed A9 
Micro Switch BZ -R double -throw .49 
Micro Switch G -R32 norm. open .34 
ST 50 R DPDT en-momen. on 89 
ST 40 G SPDT momen.-off-momen .44 

SW 141 DPST norm. 
open Suitable for 

115 V. AC 
SPECIAL *190 

PULSE NETWORK SPECIAL* 
95 Sprague 15-1-400-50 15 Kv 

1.0 uses 400 P.P.S. 50 ohm Z 

T 
R 
A 
N 
S 
M 

T 
T 
1 

N 
G 

C 
A 
P 
A 
C 
1 

T 
O 
R 
S 

10KV 
10KV 

6KVV 

1KV 

0025 29.50 
0002 5.95 
00015 5.95 
00024 4.95 
03 10.95 
04 4.95 

2500WV 005 .89 
1200WV 01 .59 
1200 W V 0051 .49 2500WV 005 .89 
600WV 01 32 2500WV 0036 .69 
600 W V 02 .45 2500WV 001 .44 

600WV 001 .19 2500WV 0001 .29 

3KV 0068 5.99 
3KV 00025 .99 
3KV 0002 .99 
2KV 02 1.29 
2KV 015 1.29 
2KV 00015 .99 
1KV .1 139 
600V .4 1.39 

VARIABLE TRANSMITTING CAPACITORS 
19 to 116 mmfd. 27 plates .085" air gap. o/a dim. 
43/4 L x 31/2 x 21/4. SC part # 3D 9019V *981 
3 PH. INDUCTION VOLTAGE REGULATOR 

General Electric Type IRT. 1.64 Kva. Filled with 9 
gal. oil. Primary 208 volts. Brand New. Limited 
Quantity. Special $90.00 

POWER RHEOSTATS POTENTIOMETERS 
Types H. J end I 2 Watt. Types JU and JLU 

Mum watt@ bush. theft each ohms type bush haft mesh 
1 100((L) 3/8 7/16 2.65 50 JU 1/2 1/2 .54 

6000 60(1) 3/8 9/le '.79 1000 JU 1/4 2/led. '.49 
3 Mill 3/8 1/0 el. .79 500K 7U 1/4 1/2 .19 t 36((}1 8/t l' .79 2000 JLU look 3/160.'.44 

100 
26(8 8/8 7/18 .79 10000 

MIT 
look 8/1ßd. .59 

RELAYS 
Amperlte 6N0-110 time d lay relay, octal tube base 
6V Heater, normally open. Contacts rated 3A *990 
Allied BO 13035 SPST Double break normally open 
24V DG Coil Silver contacts each rated 15 Amp @ 
24V DC or I I5V AC *98¢ 
Autelco Jr Type 16 115V AC coil DPDT Snap Action 
contacts rated 15 Amp 115V. 5 Amp 230V 2.95 
Cook 4773 Standard Telephone Relay 900 ohm DC 
coil double arm 14 contacts I IA. I B.IC- ID 4"Lxl1/2W 
x21/2 H *1.09 

COAXIAL CABLE & CONNECTORS 
RG 9 B/U *15.00 C FT 

PL 259 Plug *29¢ 
Amphenal 83-1AP Angle Adaptor *180 

Octal steatite & Mica filled sockets *55.00 C 
ALL PRICES F.O.B. OUR WAREHOUSE 

TERMS: Net 10 days to rated firms others deposit 
or cash with order balance COD. Please include 
sufficient postage, excess promptly refunded. 

RUXUR ELECTRONICS CORP. 
623 Hudson St., New York 14 WA 4-7260 

SPECIAL PURPOSE TUBES 
0A2 S .65 
OA4G 1.00 
0A5 4.00 
062 
0B3/VR-90. .75 
0C3/VR-105 .60 
OD3/VR-150 .60 
EL-C1B/3C31. 1.00 
1AD4 1.15 
1 AF4 2.50 
1 AG5 2.00 
1642 1.25 
1844 4.00 
11335 350 
11338 25.00 
1646 1.75 
1647 5.00 
1 P21 30.00 
1P22 5.50 
1P28 7.50 
1P291P29&30 1.50 
1P36 8 37. 2.00 
2-01C 10.00 
2AP1 4.00 
2AP1 A 6.00 
2AS15 5.00 
2C38 6.50 
2C39 4.00 
2C39A 10.00 
2C40 10.00 
2C42 10.00 
2C43 10.00 
4C44 .45 
2C46 6.00 
WE -4C51 . . . 2.50 
2021 .65 
2D21W 1.00 
2D29 1.00 
2E22 3.00 
2E24 1.75 
2E46.... 3.00 

2E36 1.25 
2J21A 2.50 
2J26 8 27 2.50 
2129 10.00 
2130 35.00 
2131-40 10.00 
2151 100.00 
2152 50.00 
2154 25.00 
2155 35.00 
2156 50.00 
2161 15.00 
2162 5.00 
2K22 15.00 
2K25 11.00 
2130 100.00 
2K33A 50.00 
2134 85.00 
21(39 100.00 
21(41 75.00 
21(45 30.00 
2K47 100.00 
21(54 5.00 
21(55 5.00 
2P21 (1.0.) 25.00 
2V3G 1.25 
2X2A .90 
3A4 .50 
3A5 .50 
3AP11 1.50 
3AP11A 5.00 
3621 3.50 
WE -3824 1.00 
3B24W 4.50 
3625 3.00 
3626 2.50 
3647 3.00 
3628 4.50 
3BP1 1.50 
EL -3C 5.00 
EL -3C1 8.50 
3C23 . . . 4.50 
3C24 2.50 
3C33 7.50 
3045 5.50 
3D22 9.75 
3DP1 3.00 
3DP1A 7.50 
3E49..... 8.50 
3EP1 2.00 
3FP7 2.00 
3FP7A 2.50 
3GP1 . . . . . . 4.50 
3HP7 3.00 
3141 50.00 
3131 35.00 
31(27 100.00 
3KP1... ... 5.00 

Prices are F f; Il 

shipping potin/ 

3X2500A3. .100.00 
4B22 6.50 
4843 5.00 
4624 5. 
4627 
4681 40.05 
4C27 5.00 
4C35 17.50 
4E47/8001 7.50 
4134 25.00 
4138 100.00 
4139 100.00 
4J52 50.00 
4161 ...175.00 
4X100A 15.00 
EL -058/5C30 1.00 
5AP1 2.00 
5621 1.00 
5BP1 2.00 
56P1 A 4.00 
58P2A 4.00 
5BP4 2.00 
5C42 25.00 
5CP1 2.00 
5CP1 A 7.50 
5CP7 6.00 
5CP7A 8.00 
5CP12 10.00 
5D21 7.50 
5FP7 1.50 
5FP14 7.50 
5GP1 4.00 
5HP1 2.00 
5129 7.50 
5130 5.00 
5.132 7.50 
5JP1 10.00 
5JP2 5.00 
5JP4 5.00 
5JP5A 5.00 
511311 7.50 
5LP1 7.50 
5NP1 2.00 
5R4GY 1.00 
5R4WGY. . 2.50 
5X3 3.00 
5X3P1 75.00 
5Z2P7. 50.00 
5Z4P11 100.00 
EL-C6J .. 6.00 
EL-C6L 5.00 
EL -6C/4825 . 8.00 
6AC7W 1.00 
6AD4 2.50 
WE-6AK5 1.00 
6AK5W 1.00 
6AL5W .50 
6AN5 2.00 
6AR6 1.25 
6AR6WA 3.75 
6AS6 1.15 
6AS6W 1.50 
6AS7G 2.75 
6RA5 2.50 
6C41 15.00 
6J4 1.75 
6J4WA 2.50 
6J6W 1.50 
6L6WGB 2.50 
6SK7W 1.50 
6SN7W 1.50 
6SU 7GTY . . . 2.00 
6X4WA 2.00 
6X5W 1.25 
78P7 3.50 
7CP1 10.00 
7EP4 10.00 
7HP7 10.00 
10KP7 25.00 
12AP7 50.00 
12DP7 17.50 
12GP7 17.50 
LM -15 (1.0.) 50.00 
FG -17 3.00 
RK -20A 7.50 
TZ -20 1.50 
RK -23 2.50 
HK -24 3.00 
HK -24G 2.00 
RK -25 2.25 
25E6WG 3.00 
25T 3.00 
25TG 2.50 
FG -47A . . 12.00 
2807W 1.25 
FG -32 5.00 
VX-34B 7.50 
FG -33 15.00 
VX-33A 5.00 
35T 3.00 

35TG 2.00 
VX-41 5.00 
RK -49 2.85 
FP -54 35.00 
HK -54 2.00 
T-55 3.50 
VX-55 6.00 
RK -60/1641 1.25 
RK -61 ..... 2.50 
HY-65 .75 
RK -65/5D23 6.50 
FG -67 9.00 
HY-69 4.75 
RK -72 .. .50 
RK -73 .50 
RK -75/307A .75 
75TL 7.50 
FG -81 A 3.50 
FG -95 17.50 
100R 5.00 
100TH 5.00 
WE -142A.. . 1.50 
F -123A 5.00 
WE -123A.. . 2.50 
F -128A 15.00 
VXR-130. . . 1.65 
HK -154 4.00 
FG -166 7.50 
FG -172 20.00 
OK -181 12.50 
FG -190 7.50 
HF -200 8.50 
CE -203 3.50 
203A 3.50 
207 25.00 
WE -211C . . . 10.00 
WE -211D . . . 8.00 
WL -218 15.00 
232CH 100.00 
CE -435A 5.00 
WE -242C . . . 7.00 
WE -444A. . . 7.50 
WE -245A 7.50 
WE -449B 3.00 
WE -249C 2.50 
250R 3.75 
250TH 17.50 
250TL 14.50 
WE -251A. . 75.00 
WE -254A. . . 7.50 
WE -453A.. . 4.50 
WE -454A. . . 3.50 
WE -257A.. 3.00 
FG -258A . . . 80.00 
WE -262B 5.00 
2676 5.00 
WE -268A. . . 7.50 
FG -271 40.00 
WE -271A . . . 7.50 
WE -4748 .90 
WE -476A. . . 7.50 
WE -482A. . . 5.00 
WE -283A. . . 3.50 
WE -285A. . . 5.00 
WE -286A. . . 6.00 
287A 2.50 
WE -300B 5.00 
304TH 7.50 
304TL 12.50 
307A .75 
WE -310A. . . 4.00 
WE -313C . . . 3.00 
316A .50 
WE -323A . . . 7.50 
3236 4.00 
WE -328A . . . 3.50 
WE -337A. . . 6.00 
WE -339A. . . 7.50 
WE -347A. . . 3.00 
WE -350A. . . 2.50 
WE -350B 2.50 
WE -352A.. . 15.00 
WE -355A.. . 14.00 
WE -356B 5.00 
WE-368A/AS 1.75 
371B 1.50 
WE -388A. . . 1.50 
WE -393A. . . 4.50 
394A 2.00 
WE -396A. . . 2.90 
WE -403A 1.00 
WE -404A. . . 12.50 
WE -409A. . . 1.10 
GL -415 25.00 
WE -417A. . . 12.50 
WL -417A... 2.50 
WE -418A.. . 15.00 
WE -421A . . . 7.00 
GL -434A . . . 10.00 
446A .40 

446B 1.50 
464A 2.00 
CK-510AX . . .50 
527 20.00 
GL -546 4.00 
559 .45 
575A 6.00 
631-P1 5.00 
WL -632A . . . 17.50 
WL -652/57.. 40.00 
WL -655/58 80.00 
WL -681/86 45.00 
WE -701A 2.00 
703A 1.25 
WE -705A. . .70 
706AY-GY 7.50 
7076 2.50 
WE -714A. . . 7.50 
WE-714AY 25.00 
7156 3.00 
715C 10.00 
717A .35 
WE -719A 7.50 
720AY-EY. . 35.00 
721A .75 
7416 7.00 
723A/B 8.00 
WE -725A. . . 3.00 
WE -726A.. . 5.00 
WE -7266 18.50 
WE -726C. . . 15.00 
WE -730A. . . 6.50 
750TL 40.00 
SA -728B 2.00 
WL -786 12.50 
801A .50 
802 2.00 
GL -803 2.00 
804 8.50 
805 5.00 
807 1.10 
807W 2.00 
808 1.00 
809 2.25 
810 10.00 
811 2.75 
811A 3.50 
812 

(RCA) 12.00 
814 1.25 
815 11.00 
816 1.00 
826 .50 
SD -828A 6.50 
SD -828E 6.50 
828 8.50 
829 4.50 
8296 8.50 
830B .50 
832 3.00 
832A 4.75 
833A 35.00 
SD -834 3.75 
834 5.00 
836 1.50 
837 1.00 
838 1.00 
842 1.50 
845 3.50 
845W 7.50 
849 17.50 
851 9.00 
860 2.50 
866A 1. 
866 JR 1.00 
8696 30.00 
872A 1.25 
884 .95 
885 .95 
902A/P1 . . 2.00 
913 17.50 
SD -917A . . . 3.75 
917 1.75 
918 1.50 
922 2.00 
923 1.40 
927 .75 
931A 2.35 
SN -947C 6.50 
SN -947D 8.50 
SN -948B 6.50 
SN -948D 6.50 
954 .25 
955 .35 
SN -9568 1.00 
956 .35 
957 .35 
958A .. .35 
959 1.45 
SN -974B 8.50 

SN -976D 8.50 
991/NE-16 . .30 
CK-1005 .25 
CK-1006 2.50 
SN -1006 6.50 
CK-1007 .45 
SN -1007A . . 650 
SN -10078. . . 8.50 
CK-1009/BA 3.00 
SC -1016C 6.50 
SC -1017C 6.50 
CK-1046 2.90 
SN -1039A . . 6.50 
SC -1156A. . 6.50 
15001 100.00 
1603 3.50 
1614 1.50 
1619 .30 
1624 1.00 
1625 .30 
1846 50.00 
2050 1.00 
ZB -3200....100.00 
R-43305528 

5.00 
7.50 

5550 25.00 
5551 40.00 
5553 80.00 
5556/PJ-8 6.75 
5557 3.00 
5558 5.00 
5560 17.50 
5610 1. 
5632 8.50 
5634 6.50 
5637 3.75 
5638 6.50 
5640 8.50 
5642 1.00 
5644 6.50 
5645 8.50 

5655650 

5.00 
1 81.5 

5654 1 

5656 5.50 
5670 1.45 
5672 1.15 
5676 1.25 
5678 1.00 
5687 2. 
5691 4.00 
5692 4. 
5693 3.50 
5696 1.00 

57Ó 16.00 
5725 1.50 
5726 .50 
5727 1.25 
5728 . 9.00 
5734 9.00 
5740 35.00 
5750 2.50 
5763 1.25 
5800 7.50 
5801 5.00 

583 
6.00 

819 30.00 
5827 5.00 
CK-5849 1.25 
5842 12.50 
5847 12.50 
5915 75 
5932 3.75 
5933 2.00 
5948/1754..450.00 
5949/1907. .145.00 
596º/BS-101. 6.50 
5963 1.40 
5979/BS-1 10.00 
5980/BS-º 8.50 
5981/5650 85.00 
5998 7. 
6098 3.75 
6328 12.50 
8002R 15.00 
8005 4.75 
8012A 3.50 
8013 2.50 
8013A 3.25 
8020 1.50 
8025 1.25 
8025A 2.00 
PD8365 50.00 
9001 .85 
9002 .50 
9003 1.25 
9004 .35 
9005 1.40 
9006 1 .25 

ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED 

western engineers 
ELK GROVE, CALIFORNIA 
GEORGE WHITING, OWNER 

Orders for less thora 
lea dollars cannot be 

processed 
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SEARCHLIGHT SECTION 

We will buy the equipment listed below 
REGARDLESS of CONDITION! 

Special Price Paid For R.C. 286 Antenna 

JUNCTION BOXES 
CBY-62018-CW-22081-CBY-62008A-CBY-23049 

RELAYS 
5059R-5058-5055-5053SM-5053-Price Bros. Relay #10 
A-18259-Antenna Switching Relay Box-BG-AN-198-BC-408 

TUBES 
35T Eimac-53A-VT-127A-WL-530-100TH-250TH 
450TL-750TH-15E 

TRANSFORMERS 
D 163248-RET. D 163250-D 163254-D 162899-D 183254 
D 165964-KS 9273-KS 9012-KS 9536-KS 9336 
KS 9608-KS 9602-KS 9605-KS 9117-KS 9607 
KS 8984-KS 9153-KS 8983-X 330005-A 14987 

AIRCRAFT SPARK PLUGS 
RB-19R-RB-48552-590 S2-613 S2-RB 5/2-RD 5/3-RB 5/4 
RB 5 /5-RB 23-R-RP-43-S-63-5*-64-S-LE-44-LE-45-LS-48 
AC-181-AC-281-RB-212 S2-RB-312 S2-RC-9R-RS-14-1R 
RZ-14-R-R-214-RB 27-R-RB 23-RS 19-2R-RN-5/3 

Will also purchase new or used magneto points. 

RADIO and ELECTRONIC SURPLUS 
14000 Brush Street Detroit 3, Michigan., 

Phone: TOwnsend 9-3403 

100 AMPERE TRANSTAT 

$89.50 
FOB 

Variable Transformer -115 volt AC 60 
cycles input 0-115 volts AC 100 Amp. 
output. Packed in original wood cases. 
Limited quantity. 

LAPIROW BROTHERS 
1649 Hoffner St., Cincinnati 23, Ohio 

ART -13 APR -4 BC -610-E 
BC -348, BC -312, BC -342, TCS, BC -221, 
TS -173, ARC -1, APR-5AX, RTA-IB 
FRA Teletype Converters (RCA) 

ALLTRONICS, 
Box 19, Boston 1, Moss. Richmond 2-0048 

GLASS TUBING 
PYREX - NONEX - URANIUM 

BULB 8 CYLINDERS 
WRITE FOR FREE MONTHLY LIST 

HOUDE SUPPLY COMPANY 
PHONE KEYPORT 7-1286 

M. R. #1 Box 86X Keyport, N. J. 

434 PATTERSON 

AN/APR-4 LABORATORY RECEIVERS 
Complete with all five Tuning Units, covering the range 38 to 
4,000 Mc; wideband discone and other antennas, wavetraps, 
mobile accessories, 100 page technical manual, etc. Versatile, 
accurate, compact-the aristocrat of lab receivers in this 
range. Write for data sheet cnd quotations. 

We have a large variety of other hard -to -get equipment, 
including microwave, aircraft, communications, radar; and lab- 
oratory electronics of all kinds. Quality standards maintained. 
New Reduced Prices On: 
NEW TS-13/AP X -BAND SIGNAL GENERATORS with manual; 
T-47A/ART-13 Transmitters; H -P, Boonton, G -R, Measurements, 
many others in stock. 

ENGINEERING ASSOCIATES 
ROAD DAYTON 9, OHIO 

THE WHOLE TOWN'S TALKING 
ABOUT OUR HUGE STOCK OF 
RELAYS AND SOLENOIDS 

AGASTAT TIME DELAY RELAY 
Type ND -21; 24 VDC; SPDT, 
Double Break (Form W) ; Adjust- 
able Time Delay, Min. Delay: 0.5 
sec; Time delay starts when coil 

is de -energized (instantaneous make, slow 
break) ; #R 1151 6.95 ea. 

24V POWER SUPPLY KIT; ^i 
24V. 1.5 Amp Transformer it 
(#1120), Rectifier, and 200mf '.," . 
Capacitor; #PS103...3. 95 ea. 

A -C SOLENOIDS 
DORMEYER 215; Size 3000 CT; 110V, 
50-60 cycles ; /8 to 11/2 in stroke ; 26 lb - 

in pull; #R1301 6 20 ea. 

No. I, Iron Clad ; 24VAC: 6 ohm ; /8 to 
I/8" stroke; Interm. Duty; 6 oz -in pull; 
#R804 175 ea. 

GUARDIAN NO. 14; 
24VAC; .64 ohm ; IA to 
IV," stroke; Intermittent 
Duty; 6 lb -in pull; 
# R883 2 50 ea. 

PHILLIPS 41; 24VAC; 6 ohm; /8 to5 %" 
stroke; 6 oz -in pull; #R638 1 50 ea. 
D. W. DAVIS 12; 24VAC; 4.5 ohm; /8 to 
I" stroke; 7 oz -in pull; #R639 2.00 ea. 
GUARDIAN NO. 4; 115VAC; 49 ohm; /8 

to 11!8" stroke; Inter. Duty; 2 lb -in pull; 
#R884 200 ea. 
GUARDIAN NO. 4; I I5VAC; 133 ohm; /8 
to 1/8" stroke; 14 oz -in; #R805 2.00 ea. 
ALLEN BRADLEY BUL 700; 1I5VAC; %8" 
stroke; 2 lb -in pull; #R881 350 ea. 

ALLEN BRADLEY BUL 860; Series 5PPUA; 
110V, 50-60 cyc; Vs to I" stroke; push or 
pull; Heavy duty construction; #R629 

4.50 ea. 
SORENG 110VAC ; 6 lb -in pull; 2 x 2 x 

2 50 ea. 21%2"; I" thrust; #R176 

D. W. DAVIS MINIA- 
TURE 110VAC; Inter. 
Duty; I%8x1%8x1/2"; 
31/4" stroke ; 12 oz -in 
pull ; # R 178 .. 1.75 ea. 

D. W. DAVIS MINIATURE; 24VAC; 13A x 

13/8 x 13/2" ; 3i.ß" stroke; 12 oz -in pull; 
#R179 1.50 ea. 

LEACH 980; IIOVAC; 
Inter. Duty; 15A x 31/8 x 

21/"; Hinged type; #R180 
1.75 ea. 

AND OTHERS 

SEND FOR LATEST CIRCULAR 
TI;IUIS: Al Prices F. O. R. Our Plant. Rated 
Finns Net 10 Days; All Others Remittance with 
Order. Orders Under $10.00 Remittance with Order. 
Plus Approximate Shipping Charges (Overage Will 
11e Returned). 

Cable Address: UNIGENCOR, N. Y. 

324 CANAL ST., N.Y.C., 13, N.Y. WAlk« S-9642 
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SEARCHLIGHT SECTION 

e 

Terms: FOB -NYC -25% Deposit with order- or send full remittance to save COD charges - 
D & B Rated Firms (F21/3 or Better) Net 10 

ARRYLECT, N. Y. TELE- GRAPH:BARRY 
days. CABLE: 

B ELECTRONICS. F X. N.Y.C. 

.CONSISTENTLY . . . 

QUALITY ELECTRON TUBES 
AT SENSIBLE PRICES 

GUARANTEED .UNUSED BOXED 1st QUALITY WRITE FOR COMPLETE LIST 
0B3/VR90.. 5 .85 2E35 1.95 5C22 27.50 0C3/VR105.. .75 I 2J49 40.00 5021 7.95 003/VR150.. .75 2154 45.00 5Fp7 1.20 VG -1A 20.00 2.161A35.00 5123 20.00 1824 4.95 2K25 12.00 51P4 11.00 

1.25 2K34 95 
]624A 15.00 21633 85.00 5/P5 6.00 1626 
1B27 10.00 2K41 95.00 5MP1 

.00 5LP5 10.00 
2.95 1B32 2.00 21145 35.00 5RP5A.,., . 9.95 1835 3.50 2K47 110.00 6AKS .75 1836 3.75 2K55 15.00 6A035W/6005. 1.95 1963A 20.00 2X2A........ 1.25 NU10/8e8 1.50 3B23/RK22.. 3.30 ******** 1N23B 1.25 3824 1.00 11429 1505.00 

1N23CM 2.75 3B25W 5.00 4PR60A 
1834 .45 3927 3.50 
1N34A .50 3829 5.50 

75 EL3C/4824, 4.b0 1N38........ $50.00 1835 1.25 36 P1. . . . . . .. 1.00 
1839 2.50 3C74 1 50 ******** 
1852 s5 3C31/C18.... 1.40 

11454 .55 1A 
7.05 3C45 

95 11856 .85 3DP1 3.30 
11964 .70 3130 30.00 
11465 .BS 3K21 200.00 1867 .45 3K30,11OR115.00 
11.169 .60 
1N70 1.20 

16.50 6K4 
ELC6M 1881 .90 4625/EL6CF. 8.00 6SN7W 1P23 1 90 4E27 8.50 7C30 1P30 1.25 4J21 77.50 8021 1P41........ 2.50 4J30 39.50 12C8 1521 2.50 4.136 75.00 PJ23/868 152 1.55 4750 99.50 RK28A 2A C35 

2 
12.90 50 

4XSSurp). 
... .22.50 2C39A 9.00 4X1500 GL -2C398 27.50 (Sure) 32.50 2C40........ 9.50 4X500A.. 50.00 2C51/39611... 3.25 48500F 

2C53 10.25 Surp). ...65.00 21371W 1.40 5E11111 2.50 2E30.... ... 1.95 58P4 3.95 

R K65/51323 , . 7.50 
FG67 12.00 
RK R-72 .50 
RK R-73 .50 
E -83-F 2.75 
90 -NB 12.00 
FG -95 21.00 
FG98A 20.00 
100R(5urp). 5.00 
100TL(Surp) 14.00 
F0105 15.00 
120 -NB 40.00 
F -123-A 5.00 
VT127A 2.50 
VXR130 1.75 

N155 255.00 
(Suro) FG172 19.50 

QK181 25.00 
NF -201A. .. 27.50 
0K202 255.00 
203A 2.50 0700 

6BA6W/5749. 1.25 211/VT4C..,.15.50 
66816 25.00 227A 2.00 
6C21 17.00 FT231 12.50 EL6CF/4825. 8.00 245A.. 15.00 
61321 7.75 246*, 10.00 

2.50 249A 3.50 
2.25 251* 45.00 

18.50 11 K253 6.50 
130 I 266B 45.00 

65.00 271/1 10.00 
200.00 274A .80 

.20 2748 2.00 
1.50 2]SA 3.50 
7.70 276G 8.50 35T.. 2.95 287A 3.00 35TG..... .. 2.45 0E299 3.50 T-40 2.25 304TH(Surp) 8.75 

V-45 700.00 304TL(Suro) 10.50 
711(54 4.00 307A ,80 0 K6 25.00 311* 5.50 RK60/1641... 1.35 3118 4.50 
0RK61 

22.75 
50 

! 313CC 1.75 

AND 

We stock complete line of: 
BARRY-DIRECTRON 

SELENIUM RECTIFIERS 

Write for free catalog. 

315A 10.00 0L562 50.00 
337A 6.00 GL575A 10.00 
339A 10.00 0E577... ..27.00 
347A 3.25 1NL651./5552 50.00 
348A 4.95 WL6538_...110.00 
350A 3.00 H K-654 20.00 
350R 2.75 GL673 13.00 
355A 15.00 703A 1.10 
357A 10.00 705A .85 
359A 1.75 CK707 1.15 
373A 3.00 707A 3.50 374A......,, 4.00 7078 4.00 
387A 4.00 708A 2.00 
39111 3.50 709A 1.75 
394* 2.50 715B 3.00 
356A/2C51... 3.00 717A .50 
103A(WE- 71941 11.00 

6AK5) 1.25 721A .75 
4038/5591.... 2.75 723A/8 9.00 
404A/5847....12.50 726B 20.00 

726C 20.00 

876 .85 
891 125.00 
902Á/902P1 2.50 
918 1.65 
931A 2.50 
932 1.75 
SN947/5640. 6.50 
958* .35 
C K-1007 .75 
1258 12.50 
CK-1301 1.75 ******** 

750 -TL 
Sure) 

$50.00 
**** * *** ******** 800 ,90 1500T 75.00 

803 2.00 1521 2.50 
805 5.00 1603 3.25 
806 7.50 1680 2.50 '( 807. 1.20 1684 2.20 

$47.50 009W/5933 . 

2.25 WL 5553/655 90.00 ******** 811 3.00 5591/4036.... 2.75 
8í2A 3.50 5610 1.60 

410R/3K30... 99.50 815 1.50 5633....... . 8.00 
412A 3.90 816 1.00 5634/SO828E. 7.00 
416* 36.70 828 9.00 5636 3.50 
4166/6280....50.00 8298 8.50 5637 5.50 
41711 833A 36.00 5638/S17828A 3.10 (Klystron) 2.75 837 1.65 5639 9.50 
417A/5842.... 12.50 838 .70 5640/58947.. 6.50 
41811 16.00 845 5.00 5641 6.03 
420A/5755.... 5.25 851 5.00 5642 1.00 
421A/5998.... 7.00 860 3.00 5643 6.00 
422A 10.00 816* 1.25 5643(S4n).... 5.00 
429A 8.75 868/1123 1.50 5644 8.50 4507L 47.50 7.72Á 1.25 5645 6.00 
CK503AX.. . 1.00 872A (GE)... 2.75 5646 6.00 
559 .50 874 .60 5651 1.40 

450 -TH 

MANY OTHERS! OVER 1000 TYPES IN STOCK . . WRITE! 

5654/6AK5W. 1.40 

5663 1.25 
5670 1.10 
5672 1.25 
5675 8.65 
5676 1.25 
5686 .90 
5686 .65 
5687 2.75 
5691 4.75 
5692 4.00 
5693 4.75 
5696 .90 

5704 1.90 
5718 (Lena 

Ids.) 2.50 
5718A 5.00 
5719 (Lone 

Ids) 2.00 
5721 150.00 
5722 1.95 
5725/6Á56W 2.75 
5726/6AL5 W .60 
5727/2D21W 1.40 
5732 3.00 
5744 1.25 
5749 1.25 
5751 1.50 
5763.. 1.20 
5780 185.00 
5783 4.50 
6787 5.75 
5795 185.00 
5802 4.75 
5812 1.00 
5814 .80 

2.00 
5820 AI Icon). 185.00 
5823 .95 
5825 7.95 
5829 1.00 
5840 4.50 
5842/417A 10.00 

TUBE CARTONS STACKERS 

5844 2.00 
5847/404A 10.00 
5864 11.57 
5879.... .. 1.40 
5883... 6.00 
5890 35.00 
5894/AX9903 19.00 
5896 4.50 
5899 4.00 
5902 4.75 
5906 15.00 
5915 .80 
5932 6.50 
CKS962 7.50 
5963 1.50 
5965 1.60 
5993 10.00 
5998/421A 5.00 
6005/6AQ5 W 1.95 
6021 4.50 
6038 9.00 
6073 1.65 
6080 4.75 
6095 .75 
6096 1.40 
6097 1.50 
6098 1.90 
6099 1.40 
6100 4.75 
6113 1.25 
6161 (RCA) 70.00 
6186 
6189/12AU7W 2.50 
6197 1.35 
6211 1.40 
6263 12.00 
6264 12.00 
6350 10.00 
8002R 18.35 
8008/872A 3.95 
801311.. 3.95 
8029 (Surp) 1.25 
9003 1.35 
9006 .20 

Super gloss red & black or plain glossy white. Both types with new partitions that meet 
U. S. Government specifications. Specify white or colored when ordering. 

FOR PRICES AND FREE SAMPLES -WRITE ON YOUR LETTERHEAD 

ELECTRONICS CORP. Dept. 55 

512 Broadway, N. Y. 12, N. Y. 
"Call day or nite-24 hour phone service" 

Phone: WA'ker 5-7000 

NEED METERS? 
STANDARD or SPECIALS 

ANY QUANTITY - NEW - SURPLUS 

FORELECTRONIC - MILITARY 

AIRCRAFT - HAMS 

ALL RANGES SIIZESS 

REPAIRED 

METERS RVCALIBRATED 

WRITE - PHONE - WIRE 

INSTRUMENT SERVICE 
76-14 Woodside Ave. 

Elmhurst 73, N. Y. 

CAA No. 4264 Ltd. HA 9-2925 

MUST HAVE FOR CURRENT ORDERS 
PHONE COLLECT 

BC -312 BC -314 BC -610 
BC -342 BC -344 T-47/ART-13 
R-5/ARN-7 ARC -3 ATC/ART-13 

SEMLER INDUSTRIES INC. 
STanley 7.1554 

6853 Lankershlm Blvd., North Hollywood, Calif. 

ARR 

world's largest stock 

Immediate Delivery 

* Hundreds of Types 

* All Standard Malfies 

* New -Inspected -Guaranteed 
_See Our Ad on Page 350 

Multiple Contact 

Standard Telephone Type Relay 
CODE 4 TWIN CONTACTS 

11 -Form A l -Form B 1 -Form C 1 -Form D 

Heavy duty armature bearing. Available in 
all standard coil resistances from 12 ohms to 
12,000 ohms. Single or quantity prices on 
request. In stock. 

24 HOUR DELIVERY OF THESE TYPES 

Standard Telephone Relays 
Short Telephone Relays 
Midget Relays 
Timers 
Aircraft Contactors 
Rotary Relays 
Western Electric 

Type "E" Relays 

Keying Relays 
Hermetically Sealed Relays 
Voltage Regulators 

and Cutouts 
Differential and 

Polarized Relays 
Special Relays 
BK Series 

e 

Antenna and Ceramic Relays 
Motor and Control Relays 
Relay Assemblies 
Latching and Interlocking 

Relays 
Mechanical Action Relays 
Ratchet and Stepping Relays 
Time Delay Relays 

Write for New Relay Sales 
Catalog, C-7 

P. 0. Box 186 -AA, West Chicago, In. Phone West Chicago 1100 

ELECTRONICS -June, 1956 453 
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..TA{B 

3 e; Q 

KITS! KITS! 
Thousands of Satisfied Customers 

All Kits Contain Moat Popular Values & Sires 
10 Volume Control. 10 Rotary Switches 
50 Terminal Strips 10 Pilot Lampe 
16 Wirewound Resistor. 10 Toggle Switches 
50 Paper Condensers 25 1% Resistor. 
10 -Condenser, Bathtub. 25 'rube Socket. 
25'Induetor. di Coile 5 Crystal Diodes 
50 Carbon Ree)etor. 
EACH KIT ONLY 95d 

EACH $10 ORDER -1 KIT FREE 

I WRITE FOR BONUS CATALOG 

NEW THOR ELECTRPe IOGIJ 
2013 H' Electric Speed Drill 

/Jeeobe chuck 2400 RPM 
115VAC/DC $13.95 
4001 74á' Electric Speed Drill 

RPM 
I15VAC/DCuck 

860$27.50 

4751 New 7K' B Depth of t et 90°- 
231 et 45°-174', 5500 RPM-II5VAC/DC. 
with Ripeuide $44.95 
1ST, New Speedsander, Light Duty. All Ball 
bearing. air cooled motor, 434' x 5' a e din 
area. 3450RPM/115VAC $17.50 

MICRO-POSITIONER. Barber -Colman 
AYLZ3522-S polarized DC relay Dble 
coil diffeerntial current sens. 50y max 
for remote control positioning 53.50 
2 For $6 

INFRARED SNOOPERSCOPE 
SEE IN DARK TUBE 

Selected GTD Image -Converter E- j Tube Hi -Sensitivity simplified 

,.,,a,,,-,,,,,, ,,,, ,,., 
Tube & Data 'TAB" -Specie p!' 

53.90:2/57.50 
NEW SNOOPERSCOPE POWER SUPPLY 

MODEL P5200í-4500VDC/35MÁ, Usine Duel 
Doubler Circuit. Housed in Metal Cabinet 321.95 
KIT, Same as ebee.. Less'Cebinet.... 513.95 

TUBES "TAB" TESTED 

INSPECTED 
GUARANTEED!!! 

0A2 5 .74 

to 

3C45 7.00 394A 1.85 1201. .75 5819 33.00 0A389 
O .64 

3D21A 2.95 
3023 5.09 

434A 
446A 

2.75 
.69 

1612 
1613 

1.25 
1.00 

5820 45.00 
5829 .99 

083/ V R90 .94 
O C3/ V R105 .14 

3K23 125.00 
3X2500A 100.00 

4465 1.85 
450TH. 65.00 

1616 
1619 

.49 

.25 
5841 7.98 
5842 11.00 

003/ V R150 .65 
4 

4-65A 16.50 
4-125A .. . 19.09 

512AX... . 

631DX.. .. 
1.35 
1.89 

1620 
1625 

3.00 
.30 

5844 .85 
5851 3.50 

JAG{ 1.35 
1AX2 1.25 

4B23 . . . 6.00 
4H27 . . . 2.50 

536AX. . . . 

538 D X . . . . 

1.55 
.98 

1626 
1629 

.15 

.30 
5879 1.15 
5881 2.70 

1B3 .65 4C35. 15.00 539DX.... 2.50 1632 .63 5910 .43 

1622... .. 1.25 4152 50.00 544DX .... 2.50 1633 .98 5932 3.95 
1824 4.94 
1632 2.94 

4X150A... 22.25 
5C22 29.45 

57IAX. ... 
608CX .... 4.45 

.97 
1642 
1644 

.50 
.99 

5965 1.50 
6080 5.99 

1835 3.49 
1B46 1.88 

5021 7.45 
5U40 .45 

HY615.... 
703A 

46 
1.20 

1680 
18884 

2.00 
65.00 

6082 4.50 
6099 1.55 

11563A 7195 
1021.. 3 09 

SAGS .45 
SAN, ,. 2 rr 

7045 
7854 

.74 
,74 

2050 
3000W 

.98 
1.40 

6146 6.87 
100. `Les 

1LNS .Te 
16/23 150.00 

.6A'.- .... 1.x- 
6AS7G.... 2.35 

tale. 
710A 

'. 
1.68 

teat 
5514 

.60 
4.69 

rzus .25 
8005 3.85 

1X2A .60 65Q6 90 715A 3.85 5516 5.51 8008 3.50 

2C22 .25 6J6 .45 717A .29 5517 2.10 8012 1.09 
2C26 .20 
2C39A 7.95 

65N7 .55 721A 
723AB 

72.00 
8.00 

5651 
5654 

1.40 
1.25 

8013 2.70 
8020 2.95 

2040 7.22 
2C43 6.90 

8D21 79.ÓÓ 
12AU7 .50 

724A 
7248 

.84 

.80 
5656 
5663 

6.00 
1.06 

8025A 2.00 
9001 .80 

2C51 2.85 
2D21 .59 

12AX7.... .S5 
FG17 2.70 

725A 
726A 

2.00 
4.25 

5670 
5672 

2.24 
1.55 

9002 .57 
9003 1.26 

2E22 1.89 
2E26 3.25 

19BG6. . . . 1,38 
24G 2.70 

801A 
807 

.42 
1.19 

5686 
5687 

2.99 
3.59 

9006 .15 3BP1A... 5.55 
2E32 .99 HK24..... 2.70 807W 4.98 5691 4.65 3CP1S1.... 5.98 

2G21 1.95 REL26.... .49 814.... ... 2.48 5692 5.00 3DP1 2.75 
2J30 15.00 
2142 59.00 

RK34 .24 
35Z5 .45 

815... . .. 
826 

1.90 
.70 

5693 
5694 

4.75 
3.70 

30P1A.... 6.50 
3EP1 2.40 

2K22 14.00 
2K25 11.95 

TZ40 3.33 
50L6 .55 

829B 
832A ... 8.49 

5.00 
5697 
5702 

3.70 
2.50 

3FP7 1.91 
3FP7A 3.00 

2K28 28.00 
2K29 29.50 

HY69.. 5.49 
QK155...250.00 

836.. 
837 

1.49 
1.95 

5704 
5718 

2.25 
3.00 

3GP1 1.91 
5BP1 1.95 

2K3o 3000 100.00 
2K33 100.00 

2so QK202... .00 
203A 3.50 

864 
866A 

.345719 
1.25 5727 

2.50 
1.77 

SCP1A.... º oo 
P 3.55 5.I 1 

2K39 . .100.00 215 10.35 872A 1.29 5732 2 85 SJP1 14.95 

2K4í. 90.00 
2X02 _ .ixs.00 

233A 2.92 
3508 í8.9s 

874 
004 

59 
1.38 

5744 
5749 

1 65 
3.49 

SJ P2 5.00 
1LP3 zoo 

2X43 ....110.00 
2X18 80.00 

250TH ....35.00 
304TH. ..15.00 

885 
927 

1.19 
.90 

5750 
5751 

3.10 
í.4s 

55P7 50.00 
76 PIA 7.50 

2X50 125.00 
2P23 89.00 

304TL 15.00 
3í6A ./6 

951 
935 

.10 

.34 
5783 
5787 

4.25 
4.95 

7BP7 4.50 

3B24W .... 5.00 
3C22 75.00 

349A 5.00 
3716 .90 

956 
957 

.29 

.34 
5794 
5014 

5.99 
1.49 

WRITE FOR 
FULL LIST 

9024 3.98 3884 1.18 1005 .35 5814 79 

NEW G.E. PHONO CARTRIDGES 
Original Boxed -Money Bock Gtd 

OA 001 &.003 56,75 
RPX652A Gold Treaeure 19,25 
RPX053A Gold Treaeure 
RPX040A Single (S .003 
RPX041A Single (S) 001 

5:00 
5.08 

Replc'ment Needles "TETRAD" 
diamondt 

RPJOIOA Dual (S) .001 & .003 GE $2.29 
RPJ012A Dual (D) .001 & .003 Tetredt 10.35 
RPJ013A Dual (DS) .001 A .003 T ..11.10 

Re,elo'ents for New A Cartridge Only 
RPJO1D or RPJ3D Single (D) Te t.... 9.95 

9.95 RPJO1S or RPJO3S Single (5) 
Reple'mnt Styli for RPX04I & 041 On1Y 

RPJ001 er RPJ005 Single (S) GE 
1.3" RPJ003 er RPJ004 Single (D)t. 9.8 

Complete ed trieeel Needles 
S crd Name Numbe4 ' 

IMPROVED H141 SPEAKERS 
With mount nerwer. TIcenal AlnIc. 
5 PLUS Magnet. 4 to 8 Ohm V.C. 
15' TRIAX, 25 Watt/20-20000 eyelet 
MODEL F15H3X ........... ...$36 

f (I 12' TRIAX, 20 Watt/40-20000 oy 
$es MODEL F12H3X 

. 8' COAX, 6 to 10 Watt/75-19000 F v MODEL P8H2X 

HI-FI RECORDING TAPE 
Sold on Money Back Guarantee 

PRECISION COATED & SLIT 
Gtd Splice free. Quality Con, 
trolled 

Pl Constant Fret. 734 
IPS 40-16KC Oxide Wnd. In 
7' Reel; 1200 ft. per Reel. 
'TAB" SPECIAL S $1.59 EA; 3 5 53 11 5 EA 12 FOR 

DE JUR-AMSCO 2310 Meter, 0-800MA. 
3" Rd. New Reg. $12.50.r'TAB" @ 52.95 
New Miniature 0-I MA Meter @ $3.85 

NEW DELUXE 3 -SPEED AUTOMATIC 
PORTABLE PHONOGRAPH 

Boestff ells Styled & Engineered to eerfeetioa. 
lee dietortioe. free oarfoemanoe. Console 0 
10 & 12' records et 78. 45. 3334 RPM. playa 7. 

Features 3,oeed automatic intermix VM eh anger. 
Dun) Cartridge. Tone & Volume Control. Sise 
í5'f' x 1414' e 8'. A "TAB" SPECIAL.. ®1536 

OOOOOOOOOOOOOOOOO00000000000000000000000000000000000000000000000000000000000 
High Current Power Supplies "TABTRAN" Rectifier Xfmrs NEW "TABTRON" SELENIUM RECTIFIERS 

ENGINEERED FOR INDUSTRY 
"Technical Apparatus Builders" migre. Power Rectifiers to your specs. 
From one amp tip to and above 1000 amps, convection or fan cooled, 

ONE YEAR GUARANTEE 
Variable 0-28VDC. Completely 
Built. Ready to go. Full Wave 
Selenium Rectifier. Transformer 
Varier. 4' Volt & Amp Meters. 
Switch. Terminals & Fuee. Hey 
Duty Steel Cabinet Std 115V/00 ey 
Input or 220V t (8 Phase) to order. 

Continuous With 
NUMBER Rating 
T28VSA 0-28 WVDC at 5 Amp 550 
T20V5ACC 1 Amp (1% Ripple) 85 
T20V5A2CC 5 Amp 0.01 % Ripple 14S 
T28V12A 0-28 VDC et 12 Amp 125 
T28V12ACC 12 Amp (1 % Ripple) 160 
T28V12ACC 12 Amp 0.01 % Ripple 220 
T28V24A t 0-28 VDC at 24 Amp 155 
T28V24ACC t 24 Amp (I % Ripple) 225 
T28V24A2CC t 24 Amp 0.01 % Ripple 310 
T2EV50A t 0-28 VDC et 50 Amp 285 
T28V50ACC t 60 Amp (1 % Ripple) 410 
T28V100A t 0-28 VDC et 100 Amp 500 
T28V100ACC t 100 AMP (1 % Ripple) 700 
Variable 76 to 135 VDC Completely Built. 
Ready to .go. Includee F. W. Selenium Bridge 
Rectifier 4 Rectangular Volt & Ammeter. 
Specify for 115 or 230 VAC. 1 phase, 80 ey Input. 
T120V5AC 75 to 135 WVDC at 6 Amp 5190 
T12OV5ACC 5 Amp (1 % Ripple) 240 
T12OV10AC 75 to 135 VDC et 10 Amp 245 
T120V1011CC 30 Arno (1 % Ripnle) 295 

2 Meters, All Others 4' 
CS. 

WRITE US YOUR REQUIREMEER 
SUPPLIES TO YOUR 

NTS 

WRITE FOR OUR NEW 
Rectifier & Power Supply 

CATALOG PR156-A 

DC Power Supply 
6 or 12V DC Power Supply 
Full Wave Rectification 
8000 MFD Condenser Filter 
Ready to operate. Input 
115V 80cy Output 6.3 or 

Model 2DCF (2 eme)I2.6V 512.95 
Model SDCF (S amp) 29.99 
SDCF ACC/S 0mp/1% Ripple 38.95 

Seed Volts (DUAL t) 0-9-15-18 & 0-9-15-18 
Series Seeds 0-3-6-9-12-15-18-21-24-27- 

30-33-36 Volts 
TR5007 1 Ampt 55.25 
TR5008 2 Amp)... 6.35 
TRS001 5 Amp) 8.65 
TR5002 12 Amp) 16.65 
TR5003 24 Amp)' 35.65 

TR5004 SO Asset 59.95 
TR5005 100 Ampte 108.65 
10 Volt 2 Amp 51.98; 2 for 53.50 

2X Current; Voltage 0-9-15-18. 1 51.40 52.80 53.70 54.45 $7.40 525.00 52.40 517.50 yyndgs In Serles et Ratings shown; Parallel 
00 e Dual Pei 115 & 220V 60ey. 2 ? 90 4.10 5.75 7.80 12.70 37.00 3.05 20.00 

4 3.50 6.40 11.25 14.30 25.00 45.00 3.40 21.70 

6 3.95 7.70 12.75 17.25 29.65 59.00 3.70 24.00 

10 5.85 11.35 19.40 24.75 41.25 85.00 5.45 42.40 

22 72 1425 22.00 29.50 43.85 100.00 6.80 48.15 

0 13.00 25.00 37.00 48.00 78.00 161.00 9.15 58. S0 

24 15.00 28.50 44.25 57.50 80.65 191.00 11.45 103.35 241.00 

30 17.85 34.25 56.25 70.50 108.00 236.00 14.90 135.55 289.00 

36 
50 29.40 535 4.00 105.00 1150 

64.75 
.00 173.00 405.50 

133.65 
00 27.0 50 20 06.85 496.10 00 

RETURN YOUR OLD DUD RECTIFIER -DEDUCT 5% FROM PRICEW- BU 

"TABTRAN" Rectifier Chokes New Variable 0 to 6 & 12 Volt 
12 Amp DC Power Supply 

g Eliminates Charger 
Model RR Plater Aircraft Me - 

er any DC Rea. Extra Hvy 
Duty Selenium Reet,fier, 2 Meter. 
Vd op.to 

20dA mp Intermittent e 
r Cont. Service 

n 
overload. New Model T612V12AC 
SPECIAL 533.01 

New Variable Voltage X-fmrs 
SUPERIOR-GR-STACO-UTC 
0 -132V -1.25A $7.23 
0-135V/3A 10.63 
Cased 0-135V/7.5A 19.55 
Uneaeed/0-13514/7.5A.. 15.30 
Cased/0-27011/3A 22.10 
Uneaeed/0-270V-3A 17.00 
Cased/0-1351//15A 39.10 
Cased/0-270V/9A. 39.10 
Uncased 0-27V/7.5A 51.64 
Cased 0-270V/9A 81.60 
Cased 0-2711V/12A 107.10 
Cased 0-270V/15A 124.95 
Cased 0-270V/30A 154.70 
GR5OB/0-270V/31A/LN 115.00 

BUY AS YOU NEED AT FACTORY 
DISCOUNTS 

L & Immediate Delivery 

FILTER CAPACITORS 
CE1S6M 6000MFD 15V Sac: 2/51.50; 30/55 
CE502M 2000MFD 50V $2.50: 10 for 520 
CE603M 3000MFD 60V 53.98:2 fer 37 

CR6001/I Amp/0.1 HY/1.4 Ohm 53.95 
CR6002/2 Amp/0.1 HY/.87 Ohm 5 95 
CR6003/5 Amp/.07 HY/.8 Ohm 7.95 
CR6004/12 Amp/.01 HY/.1 Ohm 14.95 

CR6006/50 Amp/.001 HY/.001 Ohm 52.00 

single or 3 phase. "NEMA" & JAN. Specs. 

I 
* FULL WAVE BRIDGE t7 DATED & ONE YEAR GTD 

Max 18VAC 36VAC 45VAC 72VAC 13eVAC 266VAC 
Ame 14VDC 28VDC 42VDC 56VDC 100VDC 217VDC 

000 00000 

Ctr Tap 3 Phase Brld c 
AC/DC 120VAC 240VAC 
30/12 150VDC 300VDC 

$33.25 
45.00 
49.50 
55.75 
59.90 
94.25 

113.50 
164.75 

230 to 115 V Autoformers 
110- 

120V or Step 
y 

p.vp f W hoCord. 
Stabilises line voltage within Plug & Rerey tole. 
pluº or minus 3 % rdleee of TPA050/50W,52.55 

4.VOLTAGE 

& RlSQ. Shift. TPA075/75W.í 
00 Ideal for INDUSTRIAL, LAB TPAI00/100W.t 

5.75 13-0-13V (CT) 100 Amp Fan Cooled or TV & RADIO nee. Auto- TPA200/200W.t 
or 34 Amp Air Cooled. Rep'mt 4V -' , atically operated... regulator TPA250/260W.t 6.75 
Booster Charger. iotas n & R 'th get r TPA500/500W.t 535 
Model CR16 $12.00 Equipment. TROUBLE FREE. QUIET, o ds TPA 750 750W .t 11.79 
18-0-16V (CT Fan Cooled for 12V/ adiumtmeat. Universal Use -from 100 toe 300 Model T{PAI000 Wett,; 1 kw.t......... 16.95 
60A and 6V/100A Booster Charges. Watts. Input 100-126V/Output 115V plu. or TPA1500/150OW.t..522.50; TPA2000/2LW..$34 
Modl CR30 514.00 minus 3 % 50/80 cyelee-. o Lego Cord. Plug & Rewptaele. 

000000000000000000000000000000000000000000000000®000000000000000000000000000000 
PHOTOFLASH & STROBE LAMPS MICA CONDENSERS GENUINE SWEDISH STEEL ORSA WOOD 

SAW, Double action Y age $3.19: 3/99 
NEW CD Type PT -1l CONDENSER -.012/ 
25000WVDC, 13 SS e 140 Dia. 

"TAB" SPECIAL 0 54: 6 for $20 
N.. Replaces MaxMac Each 
TWL FA 104/FT118 150 $5.98 THI Amelo 5804X 100 10.9E 
23ST GE FT 210 200 9.9E 
THVA SYLV. 4330 200 9.98 
V4 X4 X400 200 10.98 
TLX DX & FA100 150 9.00 
TDX DXC/250-350 150 10.00 
353GTQ FT 503 2000 49.9E TRIGGER COIL LO VOLT FLASH 01.67 
GOND -525 MFD/450VDC/53 Watt s de. 
NEW low leakage lemon, mfer.. Se; 2/515: 6/539 

Sena SO, fer "TAB" Photoflash Data 

BUILD -IT -YOURSELF 
NEW "TABLITE" ELECTRONIC 

PHOTOFLASH KITS 
Portable Units - AC & Battery Inbuilt 

In One Camera Case 
Item new to cost lo voltage 

ou t a natant bright roper circuit ht R 
light output; light duration 
r/800 seed;' color K Ho. 
rest per flash lase than Sic. 
1000) tot 2000ee.flashes per e 
of 
inbuilt AC pack. 

All (Ke with 

b tteriea.) pack. (Kea Legg 

Medal 40014 60W Sec color 75 +1 B&W 225 +. 
Recycles 2 seed, less than 4 lbs 529.95 
Model 600V, 120W Sec. color 100 +: B&W 
300 +, Recycles 5 seed, less than 5 lbs.S44.95 
Model 1000V 240W Sec color 150 41 B&W 
450 +, Recycles 10 sec' d, less than 6 lbs 554.95 
KITS ASSEMBLED, additional 19 510 

Teets (2) 240V BATTERIES S $10 
SOLD WITH "TAB" MONEY BACK 

GUARANTEE 

MFD 
.03 
.01 
.001 
.002 
.015 
.002 

Heavy Duty Battery "Fast" 
Charge Rectifier 

WVDC Price 
800 455; 100/540 

1200 35c; 100/S30 
1200 20c; 100/515 
1200 352; 100/530 
2500 952; 100/580 
2500 455; 100/540 

PLANETARY DRIVE 
5:1 & 1 to 1 RATIO 

Ree. 85.20 "TAB" ® 52 
SPECIAL 3For SS 

HI-MEG HI-VOLT 
RESISTORS orb 

2 MEG 5W/I0KV 89e 12 for $9.00 
7 MEG "MVP" IOW/10KV. , 1.0012 for $10.00 
12 MEG 10 W/IOKV ........ 1.50 12 fer $16.00 
20 MEG "MVO" 1áW/50KV.$2.0012for 520.00 
50 MEG "MVE" 25W40KV $2.50 12 fr 42500 
10 MEG "MVP" IOW/IOKV.$2.0012 for 520.00 

BOURNS MINIATURE PRECISION "TRIMPOT", 2000 Ohms 51 D: 6 for $5 
EDISON TIME DELAY RELAY Octal Base. 38V/150 sec or 120V......... .98 EA: 12 for 510 

r 1 Pha e 28V Stator 3 Phase 1í.9V 400^56 : 2 for 510 Be ie-PI n e A n AY -206-A1 Roto / nd o e r ®® 

for 510 115V Stator 3 Phage 18 2 V 40056 O. 2 Bendix-PI Autos nAY-106-A1'Rotorl Phage 8/ 
STEVENS ARNOLD DC -4C CHOPPER, 0.á ref 8 Type 031ed5 S PDT Coil DC 

demodulator 
p 

waveeyie/810e ohm. 400 cyllent E IOh S. Vibrator d aechopper,"S CIAL de caul 
et generate, Excellent SERVONS APPLICATIONS. ut Reg. O "TAB" SPECIAL 53, 4 for 
64Ìí0P.55 FILTER TRANSFORMERS. Sharp cutoff HI Q individually mused hi- shielded for a.. On .. . -I+s 51.90- :Ior 04 

New! Quality VOLTAGE 

REGULATOR 
ONLY $16.98 

Line Voltage Stabilizer 

"VECTOR" PLUG-IN 
STANDARD TURRET 

C12M CAN, OCTAL PLUG & 7 PIN 

"TAB" OP 
SPECIAL .39 

Regularly 
10Ó/53Ó 

NEW Q -Set FILTER 

Navy Mfgr. U.T.C. Chop off 
QRM by turning kook to page 

1y 1000 
width for node ort epeeeh'urá 
isste all el.,. Or turn knob to 

óiue 
o 

'inch, plugs 
l phone 

to 

Speeial...82.98 0; 4 for $10 

TRANSFORMERS 
"'ALL 115V 80 CYC INPUT 

2500V/20MA, 0.e:voA, 2.L'.'/1.75A 
4/BC412 ScopelR.otmnt $7.99 
904V/35MÁ 07 6V/il- Xelnt 
1800V DBLR ' íf O 212 FIL 
WNDGS 51.98 
778VCT/200MA, 5V/3A 6.3VCT/ 
5A THORDARSON. .54.981 2 for 
59: 6 fer $24 770V/2.5 MA. 
2.5V/3A, HVINS HMSLD iocludee PILTER 
PARTS 4/ecoy 53.691 2 for $6.00 
S50VCT/250MÁ, 5V/2A 6.3VCT/2.5A. 12.6V/ 
3.5 ACSD RCA 94.50:2 for 98.00 
XFMR, Dbl Shell Universal mtg El'etetie Shld. 
Pri 117V, Bead 620VCT/250 ma, 5V/3A, 6.3V/ 
104 43 $3.50, 6 for 518; 100 /or $250 

Seed 
6NEW .3V/350 LIMENT ma. Cased 

XFMR, 115 Volt 
59é 10/55 

HEAVY DTY 115/60cy SATURABLE 
REACTOR TRANSFORMER 

4 wade. wgt 14. lbw. will handle & oontrol line 
Rage flctuation; to 400 Watt,. 

DATA SPECIALS $3 EA.i 2'7.17n 

ACCURACY 
RESISTORS PRECISION 

1% A GTD 
Sreue .15 Ea. 10 ea. lo er on. vain. 

100 of One Value 58.00 
Inn A..e V,r,-a 510.00 

THAT'S 
A 
BUY "TAB" THAT'S 

A 
BUY 

PH. RECTOR 2-6245 
Dept.(133 1 1 1 Liberty St., New York 6, N. Y., U. S. A. CABLE: "TABPARTS" 

Money Back Guarantee 
(Cost of Mdse. Only) 

N.$5 Y C. 
n 

Order 
FOB 

A Add APP. 
charges or 25% Dee. 
Prices Subject to 
Change Without No- 
tice. 
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NEW TfiflDSISTOH DEVICES INDEX TO 
Instant Circuits ®*® ADVERTISERS 

transistor and similar c;rcuits syntha- 
sized in minutes. Hours of engineer- 
ing time saved on every ¡oh. 
Outfit complete with Resistors, Capacitors, 
Batteries, Meters, Transformers, Inductors, 
etc. ';rrfte for bullerin No. 29 

JUNCTION TRANSISTOR CHECKER 
Model #28. 

Instant check of leakage 
and base to collector cur- 
rent gain. Direct reading. 
Complete with battery. 
Ready to operate. 
$31.50 Net 
Order direct or from 

Instant Circuits 
,lavis 

Alfred W. Barber Labs. 
32-44 Francis Lewis Blvd., 

Flushing 58, N.T. 

Frenchtown Metallized Terminals! 
Here is Frenchtown's improved line of 
Annuluted Type NicoTE Metallized 
Hermetic Terminals for use in con- 
trols, relays, transformers, capacitors, 
motors, and heater units. Custom - 
engineered of HIGH ALUMINA CE- 
RAMICS and metallized with our 
exclusive NICOTE, these terminals are 
available in six varying sizes with a 
hoice of terminal hardware to fit any 

'xacting application. Write for Engi- 
neering Bulletin 1055. 

frenchtown COMPANY 
86 Muirhead Avenue Trenton 9, N. J. 

National Representatives: Lundey Associates 
694 Main St., Waltham 54, Massachusetts 

Want more information? Use post card on last page. 
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r 
.tee Electronics Associates 188 

.Icromark Co. '361 

Acton Laboratories, Inc 324 

Adams & Westlake Co 68 

.\deals Products Ltd 358 

Adel Precision Products, A Div. of Gen- eral Metals Corp 373 

Advance Electronics Labs, lac 380 

Aeronautical C'ommunIcations Equip- 
ment, inc. 195 

.terovos Corp. 1111 

Aircraft ;Marine Products, Inc 199 

Air Express Division Railway Express Agency 297 

Airpax Products Co 57, 88 

Alden Products Co 213 

Alford Mfg. ('o.. Inc 314 

Allen-Bradley Co. 259 

Allegheny Ludlum Steel Corp 116 

American Gas Furnace Co 391 

\meriean Lava Corporation 189 

.\merican Silver Co., Inc 366 

American Television & Radio ('o 385 

American Time Products, Inc 201 

.\mperex Electronic Corp 365 

Amperite Co., Inc 250 

Ampex Corporation 104, 105 

Antara Chemicals, a Sales Div. of General Aniline & Film Corp 261 

Arnold Engineering Co 13 

Assembly Products, Inc. 395 

Associated Commodity Corp 402 

Augat Bros., Inc 383 

Autonetls, A Div. of North American Aviation, lue'. 339 

Bakelite Co.. A Div. of Union Carbide & Carbon Corp. 75 

Baker & Company, Inc 379, :383 

Ballantine Laboratories, Inc 192 

Barber -Colman Co. 393 

Barnstead Still & Sterilizer Co 225 

Barrett Division, Allied Chemical & Dye 
Corp. -10, 41 

Barry Controls, Inc. 21 

Bausch & Lomb Optical ('o 367 

Belden Manufacturing Co 329 

Bell Telephone Laboratories 203 

Bendix Aviation Corporation, 
Eclipse -Pioneer Div. 288 Pacific Div. 183 
Red Bank Div 52 
Scintilla Div. 268 

Bentley, Harris Mfg. Co 32 

Berkeley Division, Beckman Instruments, 
Inc. 263 

Bird & Co., Inc., Richard H 374 

Bird Electronics Corp 458 

Bliley Electric Co 294 

Boelune, Inc., H. O 268 

Boesch Mfg. Co.. Inc 

for VERY HIGH 

heat resistance 

CONSIDER the tremendous 
possibilities of mica for that new 

product you're developing or the 
present one you're improving. 

Glance over this quick check list. The 
solution to your problem may lie 
in one of mica's unique properties. 

Completely inorganic and smokeless 

High mechanical integration and strength 

Outstanding electrical insulation value 

D High reflective value to permit quick and 
uniform heating 

D High durability and moisture resistance 

Complete resistance to temperatures of 
redness 

Chemically unreactive with resistor 
materials 

D Unaffected by oils or organic solvents 

D Does not deteriorate when stored 

E Can be stamped cleanly to specified 
dimensions 

Available in large sheets 

We have the facili- 
ties to supply you 
promptly with sheets 
or pieces punched to 
your exact specifica- 
tions. Send today for 
generous working 
samples and 36 -page 
reference catalog. 

NEW ENGLAND 

tea co. 
O R P O'R A T E D 

Waltham 54, Massachusetts 

I N C 

Want more information? Use post card on last page. 

455 

www.americanradiohistory.com



RIFLE MAKER SAVES 8 
with GRC 

DIE CASTING 
Illustrated rifle part die cast in one 
piece by Gries not only costs 86% 
less than former 3 -piece assembly, 
but is actually superior-more pre- 
cise, better looking, with no assem- 
bled parts to loosen. By die cast- 
ing in one piece, and in one auto- 
matic operation, substantial savings 
in time and money are realized. 
Designs can be simplified to reduce 
or eliminate machining and assem- 
bly. 

Quick deliveries on quantities of 
100,000 to many millions. 

NO MINIMUM SIZE! 

Maximum length: 13/4" 

Maximum weight th oz. 

Send today for samples and bulletin. 

CARIES REPRODUCER CORP. 
151 Beechwood Ave., New Rochelle, N. Y. 

WORLD'S FOREMOST 

PRODUCER OF SMALL 

DIE CASTINGS 

NEw Rochelle 3.8600 Est 

111111111111111111111811111 

dReiyKod c°steu`°un 
duty' 

360-440 CPS BENCH TYPE 

Variable Frequency Power Supply 

Operating from standard 115v 60 
cps power, the Model 1460 pro- 
vides 400 cps 100-130 volt supply 
at any bench position. Utilization 
of units of this type allows testing 
at 400 cps - 10% at any individual 
position without interference with 
any other test position. The unit 
can be easily operated by un- 
skilled personnel. 

Catalog ''M" describing this unit as well as 

other CML generators in the power range 
of from 50 VA to 80 KVA in single and 

three phase units and frequency range of 
20 cps to 60 KC with all specifications listed, 
is yours on request. 
Our design engineering department is at 
your service to design and custom -build a 

power supply unit for your specific need. 

...WHERE 
DEPENDABILITY 

IS OF 

PRIME 

CONCERN 

..-,w, 

if er.. 3 e ' .. 

e .tw ... 

OU-PUT - 100 V. A. 
DISTORTION - 2a/a 

STABILITY - I CPS 
REGULATION - I % 

COMMUNICATION MEASUREMENTS LABORATORY, INC. 

350 LELAND AVENUE, PLAINFIELD, NEW JERSEY 

Boonton Radio Corp 317 

Borg Corporation. George W 344 

Brailsford & Co., Inc 374 

Bristol Co., The 270 

Burroughs Corp. Electronics Instru- 
ments Div. 94 

Bussmann Mfg. Co 84 

C B S Hytron, A Division of Columbia 
Broadcasting System, Inc 53, 275 

Calidyne Co. 200 

Cambridge Thermlonic Corp 78 

Cannon Electric Co 376 

Carboloy, Dept. of General Electric Co 54 

Carborundum Company, Globar Division 82 

Carolina Power & Light Co 402 

Celco-Constantine Engineering Labora- 
tories Co. 334, 384 

Centralab, Div. of Globe -Union, Inc 351, 353 

Chase Brass & Copper Co 108 

Chatham Electronics, Div. of Gera Corp 289 

Chicago Standard Transformer Corp 290 

Chicago Telephone Supply Corp. 55 

Cinch Mfg. Corp 171 

Clare & Co., C. P 279 

Ciearprint Paper Co 39 

Cleveland Container Co 232 

Clarostat Mfg. Co., Inc 239 

Cohn Corp., Sigmund 360 

Coils -Electronics Co 394 

Collectron Corporation 380 

Color Television, Inc 397 

Commonwealth of Puerto Rico 50, 51 

Comar Electric Co 202 

Communication Accessories Co 245 

Communications Company, Inc 242 

Computer Measurements Corp 318 

Communications Measurements Labora- 
tory Inc. 

Consolidated Electrodynamics Corp...97, 292 

Constantin & Co., L. L 285 

Continental -Diamond Fibre, Div. of the 
114 Budd Company, Inc 

Continental Wire Corp 320 

Connell-Dubilier Electric Corp 335 

Corning Glass Works 305 

Coto -Coil, Inc. 372 

Crest Transformer Corp 398 

Cross ('o., H 400 

Crucible Steel Co. Of America 9' - 

Dale Products, Inc 360 

Dano Products Co 

Raven Company 3rd Cover 

Davies Laboratories, Inc 71 

Da ystrom Pacific Corp., A Subsidiary of 
278 Ilaystrom, Inc. 

DeJar-Amsco Corporation, Electronics 
Stiles Div. 

Delco Radio Div. of General Motors 205 

DeMornay -Bona rli 388 

Dhilight Corporation 220 

Dit-Mro, Ins'.. Electronics Div 332 

Douglas Aircraft Co.. Inc 311 

Dow Corning Corp 247 

400 

181 
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Driver -Harris Co. 

Dumont Laboratories, Inc., Allen R 

Dunlee Corp. 

DuPont de Nemours & Co. (Inc.). E. I, 
Film Dept. 
Polyehemicals Dept. 

Durant Mfg. Co 

227 

187 

361 

319 
79 

377 

a sub. 
EECO Production 

Electronic Engineering Company 
of 

y of 
California 

Eastern Industries, Inc 

Eastman Kodak Company 

Edin Co., Inc 

Eisler Engineering Co., Inc 

Eitel -McCullough, Inc. 

Fico Corp. 

Electrical Industries Div. of Amperes 
Electronic Corp. 

Electrocraft, Div. of Hamilton -Pax. Inc.. 386 

379 

229 

233 

356 

395 

65 

398 

Electro Instruments. Inc 

Electro -Pulse, Inc. 

Electro -Snap Switch & Mfg. Co 

Electro Tee Corp 

Electronics 
Electronic Instrument Co.. Inc. (EICO) .. 381 

Electronic Tube Corp 206 

Elgin National Watch Co. 
Electronics Div. 

Empire Devices Products Corp 

Engineering Co., The 

Erie Electronics Division, Erie Resistor 
349 Corp. 

Essex Electronics 460 

77 

246 

338 

371 

56 

346 

287 

255 

60, 61 

Fairchild Guided Missiles Div., a Div. of 
Fairchild Engine & Airplane Corp 234 

Farnsworth Electronics Co 304 

Federal Telephone & Radio Co '71 

Ferroxcube Corp. of America 370 

Film Capacitors. Inc 340 

Flltors, Inc. 399 

First Six, The 85 

Fisher Radio Sales Co., Inc 224 

Formica Corp. 243 

For the Field of Electronics 402 

Frenchtown Porcelain Company 455 

G -M Laboratories, Inc. 226 

Gabriel Electronics Div. of Gabriel Co 210 

Gamewell Co. 422 

Gee -Lar Manufacturing Company 381 

General Electric Company 
Apparatus Dept...44, 58, 59, 93, 241, 303, 333 
Components Dept. 110 
Electronics Dept. 28 
Laminated and Insulating Products 

Dept. 251 
Tube Dept. 23, 62, 63, 100, 101 

General Mills, Inc., Mechanical Div 266 

General Radio Co 17 

Gertsch Products, Inc. 387 

Good -All Electric Mfg. Co 83 

Grier Reproducer Corp 456 

Guardian Electric Mfg. Co 223 

Gudebrod Bros. Silk Co., Inc 368 

IIYSSL 6600 
ePcrxi{ cantia9 kLvt 

3 -phase 
plate transformer 

(21/2 KVA) 

For These RAYTHEON 
Transformers ... 

Filament Transformer 

Dual high -reactance 
Filament Transformer 

HYSOL 6600 is a new epoxy casting 
resin especially developed for MIL- 
T -27A and other Military Specifica- 
tions. After more than two years of 
development and evaluation in our 
own and government laboratories, 
it is now being economically used 

in transformer production by RAY- 
THEON. 

HYSOL 6600 was specifically pro- 
duced for transformers for electron- 
ics, instrument transformers, power 
bushings and related equipment. It 
is a filled epoxy base in the form of a 

soft solid which melts to a low viscos- 
ity liquid. Complete Technical Data 
Bulletin available on request. 

o" o 

47('' 
Houghton Laboratories manufactures 
complete lines of Electrical Insulating HYS Materials, Adhesives and Sealants, Tool- ou0ros $.110 
ing Materials and cast products as rod, 
sheet and tube. 

PESSIVE pqO 

011,1$ 

s9 
3 

c FM1cAt 
aEs 

HOUGHTON 
LABORATORIES 

¡NC. 
100 HOUGHTON AVE. OLEAN, NEW YORK 

In Canada 
HYSOL (Canada), LTD. 

Leaside, Toronto 17, Ontario 
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BIRD Model 43Q; --- 
DIRECTIONAL WATTMETER 
Zeadd 22e>zecc4... WATTS FORWARD 

WATTS REFLECTED...T«50O.1t.,r 4-riil.&.cea 

Measures POWER into the antenna in the actual oper- 
ating circuit. Continuous monitoring if desired. 
Measures reflected power, direct reading. In antenna match- 
ing work, results show directly in lower reflected power. 
Ideal for mobile equipment. 
Tests 50 ohm r -f lines, antenna connectors, filters-quickly. 
ACCURATE because of high directivity and small 
frequency error. 
DIRECT READING - no calibration charts, no full scale 
meter adjustments needed. Meter scale reads directly for 
all ranges and is expanded for better down -scale reading. 
CONVENIENT-does not require reversal of r -f connec- 
tions. No auxiliary power required. 
Negligible power loss and insertion VSWR. 
Full scale power range and frequency range are 
determined by the selection of plug-in elements 
from the following list. 
Frequency Range -25-1000 megacycles in five ranges vis. 25-60 
(A), 50.125 (B), 100-250 (C), 200.500 (D), 400.1000 (E). 

Power Range -10, 25, 50, 100, 250, and 500 watts full scale. Available 
in most frequency ranges. 
Accuracy- 5% of full scale. Write for literature. 

Model 43 with front element 
in operating position. Dimen. 
sions: 7" x 4" x 3" Weight, 
4 pounds. 
S0239 jacks for PL259 plugs 
available. 

BIRD 
ELECTRONIC CORP. 
1800 EAST 38TH ST., CLEVELAND 14, OHIO 

TERMALINE Coaxial Line Instruments 

VAN GROOS 
COMPANY 

Sherman Oaks, Cal. 

WHEN QUESTIONS ARISE - REMEMBER... 
The SURE WAY is to 
CHOOSE and USE the 

transformers of 
proven 

performance and quality 

UNITIZED 
RECTIFIERS® 

RECTIFIER 
PLATE TRANSFORMERS 

FILTER 

REACTORS 

FILAMENT 
TRANSFORMERS. 

MODULATION AMPLIFIER 

TRANSFORMERS- REACTORS RECTIFIER 

Magnatran transformers have become "Standard" for many of America's largest Electronic 
Manufacturers. 
Whether you require conventional equipment or specially engineered products, choose and use 
Magnatran. Be modern and secure. 
All Magnatran components meet or exceed the standards of AIEE, ASA, NEMA and RETMA. 

Write for 
BULLETINS MAG N AT R A N incorporated 

P.O. Box 211 KEARNY, NEW JERSEY, U.S.A. 

Hammarlu ud Mfg. Co.. Inc º6 

Harper Co., H. M 401 

Hart Mfg. Co 240 

Harvey Hubbell, Inc 281 

Hnydon Manufacturing Co., Inc 400 

Haydn Brothers of New Jersey 219 

Heath Co. 178 

Heiland, a Div. of Minneapolis -Honey- 
well '141 

Helipot Corp., Div, of Beekman Instru- 
ments, Inc. 177 

Hermes Plastics, Inc. 347 

Hermetic Seal Company 273 

Hetherington, Inc. 102 

Hewlett-Packard Co. 69 Ili 
Hoffman Laboratories, Inc 13 

Houghton Laboratories. Inc 382, 437 

Hughes Products, a Div. of Hughes Air- 
craft Company 49, 111 

Hughes Research & Development Labora- 
tories 326 

Hunt Company, Phillip A 228 

Iiycon Eastern. Inc 336 

Ilycor, Division of International Resis- 
tance Co. 218 

Industrial Timer Corp 36 

Instant Circuits, a div. of Alfred W. 
Barber Lanbs 453 

Institute of Kadin Engineers 237 

Internat' I Business Machines Corp... 331 

International Rectifier Corp 233 

International Resistance Co 72, 73 

Irvington Division Minnesota Mining 
and Mfg. Co 775.. 

Jeffers Electronics Div., Speer Carbon 
Company 3911 

Jet Propulsion Laboratory 267 

Johnson Company, E. F 282 

Jones Div.. Howard B.. Cinch Mfg. Co .188 

Jones Electronics Co., M. C 306 

Kahle Engineering Co 15. 

Ray Electric Co 27 

Kay Lab 87 

Kearfott Company, Ilse 274, 310 

Kepco Laboratories 173 

Kester Solder Co 213 

Kinney Mfg. Div., The New York Air 
Brake Co. 2207 

Kollsman Instrument Corp 93 

Krohn -Hite Instrument ('o 392' 

Lampkin Laboratories, Inc 184 

Lapp Insulator Co., Inc 264 

Lavoie Laboratories. Inc 394 

Leach Corp. 113 

Lear, Inc. 37 

Librascope, Inc. 2o6 

Linde Air Products Company, Div. of 
Union Carbide & Carbon Corp 393' 
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Lockheed Aircraft Corp 
Lockheed Missile Systems Div 283 

Los Alamos Scientific Laboratory of the University of California 238 

M. I. T. Lincoln Laboratory 
. MacDonald Inc., Samuel li 

MacLen Corp. 
Magnatran lne. 
Magnetic Amplifiers, Inc 
Magnetics, Ine. 
Mallory Co., Inc., P. R. 
Manufacturers' Representatives 

316 

402 

402 

458 

298 

185 

120, 173 

Lamont Instrumenta, Ltd 
Marion Electrical Instrument Co 
Markem Machine Co 

Martin Company, Glenn L 

402 

yll 

184 

373 

98, 286 

354 

196 

343, 385 
Metals & Controls Corp General Plate Div. 

Micro Switch, a Div. of Minneapolis - Honeywell Regulator Co 
Microwave Associates, Inc 
Microwave Development Laboratories, Inc. 

Midland Mfg. Co., Inc. 
31111en Mfg, Co.. Inc James 
Mhmeapoüs-Honeywell Regulator Co., Industrial Div. 
Moloney Electric Co 

Monsanto Chemical Company 
lluirhead & Co., Ltd 
Mallard Overseas, I.td 

Masson Instruments 
McCoy Electronics Co 

McGraw-Hill Book Co., Inc 

363 

N J E Corporation 

National Lead Co 

N atvar Corporation 
Neat -Clarke, Inc. 
New England Mica Co.. Inc 
New Hermes Engraving Machine Corp 
North American Aviation, Inc 
Nothelfer Winding Labs, Inc 

Oak Mfg. Co 

Oregon Electronics 
Otis Elevator Company, Electronics Div. 

Pacific Automation Products, Isle 
Panoramic Radio Products, Inc 
Perldn-Eimer Corp. 
Perkin Engineering Corp 
Perurag Corp. 

Phalo Plastics Corp 
Phaostron Instrument & Electronic Company 

Phelps -Dodge Copper Products Corp Inca Mfg. Div 
Philco Corp, 
Phillips Process Co., Inc 
Photographic Products, Inc 

48 

42 

359 

284 

293 

180 

321 

81 

299 

6 

38 

119 

307 

291 

198 

455 

397 

376 

352 

80, 31 

369 

107 

212 

342 

308 

29 

95 

230 

'96 

46, 47 

211 

366 

398 

a must for .. . 

GUIDED 
MISSILES 

FIRE 
CONTROL 

ELECTRONIC 
COMPUTORS 

. , . the shock and vibration resistance 

of Chemelec Insulators 

Withstanding rigid government tests for mechanical and 
thermal shock, vibration-Chemelec Stand-off and Feed - 
through Insulators, made of duPont TEFLON, are replacing 
brittle materials in many critical electronic circuits. 

Compression mounting cuts assembly time and labor to a 
fraction-permits use of these high quality insulators with- 
out increasing costs. Available in the 8 standard RMA colors, 
maintaining the same specified electrical characteristics. 

Write for Catalog EC -1153. FLUOROCARBON PRODUCTS INC., 
Division of United States Gasket Company, Camden 1, N.J. 

¿&2ftU6'?& Aidiegi ecc. 
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Lower Cost 
Less Space 

Your special delay ̀tine needs 
can be met by assembling 
standard units available from 
stock for laboratory or produc- 
tion requirements. . 

0 5 0.75 .85 90 µ sec 

Write for Dato Sheet 

ESSEX 
ELECTRONICS 

Berkeley Heights, New Jersey 

CRestview 3.9300 

7303 Atoll Ave., No. Hollywood, Calif. 
Trenton, Ontario-Canada 

Want more information? Use post card on last page. 

Pittsburgh Lectrodryer Company 
McGraw Electric Company Division 269 

Polarad Electronics Corporation 64 

Polymer Corp. of Penna 276 

Polytechnic Research & Development 
Co., Inc. 208 

Potter & Brumfield, Subsidiary of Amer- ican Machine & Foundry Co 236 

Precision Paper Tube Co 244 

R C A Review 395 

Radiation, Inc. 361 

Radio Condenser Co 106 

Tensitron, Inc. 402 

Texas Instruments, Inc 115, 231 

Textile Banking Co., Inc 312 

Thermal American Fuzed Quartz Co., Inc 371 

Thompson Products 355 

Transitron Electronic Corp 271 

Tranaradio, Ltd. 344 s 

Tru-Ohm, Div. of Model Engineering & 
Mfg. Co. 197 

Tung -Sol Electric, Inc 277 

Ucinite Co.. The 102 

Radio Corporation of America....4th Cover 
Union Switch & Signal, Div. of Westing- 

house Air Brake Co 258 

Radio Engineering Laboratories, Inc.... 109 United Airlines 191 

Radio Engineering Products 386 United -Carr Fastener Corp 103 

Radio Frequency Laboratories, Inc...382, 398 United States Radium Corp 377 

Radio Materials Corp 193 United States Gasket Co 459 

Radio Receptor Company, Inc 209 United Transformer Co 2nd Cover 

Ramo Wooldridge Corp 217 Unitek Corp. 381 

Raybestos-Manhattan, Inc. 80 Universal Winding Company 309 

Raytheon Mfg. Co 18, 19, 35 U. S. Stoneware, Alite Div 221 

Remington Rand Univac, Div. of Sperry 
Rand Corp. 86, 315 

Reeves Instrument Corp 33 Varian Associates 87 

Relay Sales 350 Veeder-Root, Inc. 96 

Revere Corp. of America 186 Virginia Electric & Power Co 326 

Rex Rheostat Co 402 Vitro Corp. of America 248 

Vulcan Electric Co 393 

Waldes Rohinoor, Inc 45 

Ward Leonard Electric Co 323 

Sanborn Company 265 Waterman Products Co., Inc 190 

Sanders Associates, Inc 222 Waters Manufacturing, Inc 388, 389 

Seamless Rubber Co 402 Wenco Manufacturing Co 395 

Shasta, Div. Beckman Instruments, Inc 384 Weston Electrical Instrument Co 257 

Sierra Electronic Corp 262 Westinghouse Electric Corp 88, 295, 313 

Sigma Instruments, Inc 260 Wheelock Signals, Inc 370 

Sola Electric Company 70 White Dental Mfg. Co., S. S 182 

Sorensen & Co., Inc 4 

South Chester Corp 34 
MANUFACTURER'S REPRESENTA- 

Southern Electronics Corp 99 TIVES 402 

Sparta Manufacturing Co 280 

Sprague Electric Time Co., The 11, 179 

Stackpole Carbon Co 91 

Standard Electric Time Co., The 112 

Stevens Arnold, Inc 387 

Stoddart Aircraft Radio Co., The...272, 400 PROFESSIONAL SERVICES 401 

Stromberg -Carlson Company 327, 375 

Stupakoff Ceramic & Manufacturing Co., 

Div. of the Carborundum Co 249 

Superior Electric Co 32A 

Superior Tube Co 347 

Switchcraft, Inc. 392 

Sylvania Electric Products,Inc....9, 118, 253, 
337 

Syntronic Instruments, Inc 378 

Taylor Fibre Co 325 

Technicraft Laboratories, Inc 204 

Technology Instrument Corp 330 

Tektronix, Inc. 345 

Tel -Instruments, Electronics Corp 372 

CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 

SEARCHLIGHT ADVERTISING 444-454 
ADVERTISERS INDEX 442 

EMPLOYMENT OPPORTUNITIES..403-443 
ADVERTISERS INDEX 437 

This index is published as a service. Every care Is taken 
to make it accurate, but ELECTRONICS assumes no 

responsibility for errors or omissions. 
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write for 

DAVEN'S NEW 

ENCAPSULATED 
RESISTOR CATALOG 
... a 12 -page catalog on Daven's ccmplete 

encapsulated wire wound line 

Based on the results of an intensive research development program 

designed to improve encapsulated wire wound resistor perfcrmance, 

advance miniaturization, and reduce cost, the new DAVEN catalog 

places vitally important data at the command of the engineer and will prove 

to be an indispensable reference guide. 

Newly developed products, new plastic formulations, new encapsulating 

techniques, in addition to many, many other design features, are 

embodied in DAVEN's new line of encapsulated resistors and are presented, 

in detail, in this new reference catalog. 

Briefly, the catalog includes: temperature -sensitive resistors; new 

products: card -type resistors-miniature DC voltage dividers End 

DC networks-`toothpick" resistors; miniature resistors; sub-riniature 
resistors; axia lead types; lug types; MIL-TYPES-in short, al of 

DAVEN's new contributions to the field of encapsulated resistcrs. 

Write, Today, For Your 
Copy of this 12 -page 

supplement to Daven's 
Precision Wire Wound 
Resistor Catalog! 

THE DAvEN co. 

530 West Mt. Pleasant Ave. 
Livingston, N. J. 

TODAT. MOPE THAN EVER, THE DAUEN 

STANDS FOR DEPENDAEPUTV' 
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Airport surveillance radar 
-capable of being moni- 
tored in broad daylight. 

RCA, a leader in display storage tube research 
and development, now offers equipment design- 
ers the RCA -6866--a direct -view type capable 
of presenting brilliant, non -flickering displays 
of electronic information for us long as 60 sec- 
onds after writing stops. The tube is capable of 
producing a full, 4 -inch diameter display bright 
enough to study in a fully -lighted room. And it 
is capable of "writing" fast enough to "freeze" 
microsecond transients for a length of time 
adequate to examine and photograph, if desired. 

In the RCA -6866, an electrostatically focused 
writing gun produces the electron beam which 

... with the New RCA -6866 
5 -inch Display Storage Tube 

RCA-688$ =acts3- 

Brightness-175C...ot- 
lambert! (av ) 

(screen voltage, 'C,001Cv.) 
Writing Speed -300,200 

inches.sec. 
Overall tube length -15th" 
Greatest bulb áia.-&4' 
(excluding h 91 -voltage 

cable) 

is electrostatically deflected by two sets of 
deflecting electrodes. A viewing gun produce,: 
the electron stream that "floods" the tube elec- 
trodes controlling the storage function-and the 
brightness of the tube display. 

If you are working with airplane -cockpit 
radar -display equipment ... fire -control radar 
... airport surveillance ... transient studies ... 
data transmission, including half -tones . . . or 
visual communications requiring steady, non - 
flickering, narrow -bandwidth transmission over 
telephone -type lines ... by all means look into 
the advantages of the RCA -6866. 

"Freezing" transients -for 
study in a fully lighted 
area. 

EAST: HUmboldt 5-3900 
744 Broad Street 
Newark 2, N. J. 

M IDWEST: WHitehall 4-2900 
Suite 1181 
Merchandise Mart Plaza 
Chicago 54, III. 

WEST: RAymond 3-8361 
6355 East Washington Blvd. 
Los Angeles 22, Calif. 

For sale% information on RCA-6866-and on 
other display storage tubes now in develop- 
ment at RCA-contact the RCA Office nearest 
you. For technical data, write RCA, Com- 
mercial Engineering, Sec F19Q Harrison, N. J. 

MIRADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 
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