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TYPICAL DOT PERFORMANCE CURVES
Power curves based on setting cutput power at 1 KC,
then maintaining same input level over frequency range.
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*DOT unlts have been designed for transistor applications
only . . . not for vicuum tube service **Pats. Pending

Conventional miniaturized transistor transformers have inherently poor electrical character-
istics, perform with insufficient reliability and are woefully inadequate for many applications.
The radical design of the new UTC DOT transistor transformers provides unprecedented power
handling capacity and reliability, coupled with extremely small size. Twenty-two stock types
cover virtually every transistor application. Special types can be made to order.

High Power Rating . . . up to 100 times greater.

DOT-1 has 5% distortion at 100 mw, olher mfr. 6% at 1 mw.

Excellent Response . . . twice as good at low end.

DOT-3 is down | db at 200 cycles, other mfr. is down 4 db.

Low Distortion . . reduced 80°%.
DOT-1 shows 3% distortion where other mfr. shows 20%.

High Efficiency . .. up to 30% better.

DOT-1 has 850 ohm pri. resistance, 125 ohm sec.; other

mfr. approx. 1200 and 200.

Moisture Proof .. processed to hermetic specs.
DOT units are hermetic sealed compared to
other mfr. open structures.

Rugged .. . completely cased.

DOT units can withstand all mechanical stresses.

1.3X ACTUAL SIZE

'/

#

Anchored leads . . will withstand 10 pound pull test. DOT CASE
_Lead s?raw'\ completely |sglgted from coil winding. Diameter. . . . . 5/
Prl(r;tt;,d CIrCUItt‘ Use .. ._Iplglshc insulated leads at one end. Length . . .. .. 13/3,"
er variations availaole. .
Weight s s n5 2% /10 02
Type - Level Pri. D.C. Ma.% Pri. Sec.
vf:. Application Mw. Imp. in Pri. Res. Imp.
DOT-1 Interstage 50 20,000 5 850 300
30,000 5 1200
DoOT-2 Output ' 100 500 3 60 50
600 3 60
DOT-3 Output 100 1000 3 115 50
) 1200 3 ) 60
0oT-4 Output ) 100 600 3 60 37
DoT-5 Output 100 1200 2 115 32
or€  Outpuwt  lo0 10000 1 1000 32
oot7 fnput 25 200,000 0 8500 1000
pors Rﬁeactﬂr»lﬁfx Hys. _@ 2 Ma. DC S . 630 o
Dov-8 Output or driver 100 10,000 1 930 500 C
12,500 i 600 CT
BeT-i0 ~ Driver 100 10,000 1 930 1200 CI
12,500 1 1500 C1
3OT-11 Driver 100 10,000 1 930 2000 CT
o S 12,500 @ 2500 C7
BT 12 Single or PP output 500 150 CT 10 11 12
B ) 0 m 200 CT 10 _ 16
DoOT-13 Single or PP output 500 300 CT 7 20 12
400 CT 7 16
poT-14 Single or PP output 500 600 CT 5 43 12
S 800 CT 5 16
£8T-15 Single or PP output 500 800 CT 4 51 12
o N . S 1070 CT 4 - 16
L6136 Single or PP output 500 1000 CT 35 71 12
S S 1330 CT 3.5 16
DOT-17 Single or PP output 500 1500 CT 3 108 12
o ~ 2000 CT 3 ) 16
DOT-1 Single or PP output 500 7500 CT 1 505 12
- - 110,000 CT 1 16
D0T-18 Output to fine 500 300 CT 7 19 600
DOT-20  Output or matching to line 500 500 CT 55 31 600
DOT-21 Output to line 500 900 CT 4 53 600
DOT-22 Output to line 500 1500 CT 3 86 600~

$DCMA shown is for single ended useage (under 5% distortion—100MW—1KC) . .
any balanced value taken by .5W transistors (under 5% distortion—500MW—1KC)

. for push pull, DCMA cane
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PACKAGED FOUR-TRANSISTOR AMPLIFIER—Germanium transistors,
conductive silver wiring, printed resistors and ceramic capacitors are encased
in ceramic wafer by mass-production methods at Centralab Milwaukee plant.
Unit needs only output and volume control connections (see p 272). . COVER
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> SPEED ... We've increased the
number of editorial pages in ELEC-
TRONICS this year and one result
has been publication of featured
technical articles in about half the
time expected of engineering publi-
cations (though still not fast
enough for impatient authors!).

Suggested manuscripts will be
handled still faster from now on,
but with no less attention to the
details of presentation our readers
have come to expect of us; we are
expanding staff to meet growing in-
dustry needs.

» EXTREME COOPERATION —
When writing an article, an editor
tries to visualize the best illustra-
tions to accompany the text. Some
times he makes a crude drawing,
perhaps showing how each photo-
graph should appear.

Occasionally he gets the oppor-
tunity to direct the taking of the
picture by one of our company
photographers. More often he must
remote control others and depend
on them to use the best vantage
point.

In the days when tv antennas
were few and far between, one
ELECTRONICS editor needed a photo
for an article on multiplex antenna
systems. He scouted New York City
for a view of many antennas atop
an apartment house. Finding a good
setup, he got permission to take a
picture from the roof of a nearby
tall hotel.

Phoning the office, he arranged
for one of our photographers to

electronics
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Communications

crystal filters

FORWARD SCATTER demonstration uses
path. When the ball assembly is removed,

T —

ass balls suspended by threads to refract a modulated light beam over a nonoptical

point restores the circuit permitting signals to be received again

come up and take the photo. While
waiting, he busied himself drag-
ging a piece of timber that had been
stored on the roof over to the edge.

When the photographer arrived,
he solemnly informed him that he
proposed to tie him to it and lever
him out over the edge to the best
vantage point Minutes later,
the picture was taken, but with a
telephoto lens from a different
point.

Recently, an editor requested that
one electronics company take photo-
graphs of a certain sizable equip-
ment. He received two shots, with
the following note:

“Enclosed are a medium closeup
showing two engineers at a portion
of the equipment and a shot of the
scale model to show its scope.

“We found that the only way to
get a decent shot of the actual sys-
tem in its present location was to
chop a hole in the roof. If you’d like
us to try again, however, we’ll be
glad $0.”

> EDITOR AT WORK — When
Alex DMcKenzie left on a recent
swing through electronics plants
and laboratories in the west and
southwest, he expected to see a lot
of new faces. He did, but among

the music transmitted over the beam stops. A puff of smoke blown into the scatter

the thirty thousand engineers at-
tending Wescon, he also encoun-
tered some old friends who had
likewise traveled 3,000 miles from
home offices and labs.

One of these was a chap he hadn’t
seen for a long time, although they
live orly a couple of hundred miles
apart. Jack Memishian had been a
radio engineer with Alex at Radia-
tion ILab. MIT, during the war
when they worked on the Loran
project. Jack is now with Hycon
Eastern and, at Wescon, helped en-
liven a demonstration of forward
scatter by occasionally blowing cig-
arette smoke at the exhibit.
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NOW-PORTABLE
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400 cycle power

This new frequency changer makes it pos-

sible to provide well regulated 400 cycle
power conveniently and quickly. This unit,
Model FCR 250, is extremely useful ina wide
variety of applications including testing,
production, airborne frequency control, com-
puters, missile guidance system testing, and
in practically any application where the use
of 400 cycle power is advantageous.

Model FCR 250 is only one of a complete
line of frequency changers available from
Sorensen . . . the authority on controlled
power for research and industry. Write for
complete information.

ELECTRICAL CHARACTERISTICS
Input  105-125 VAC, 1 phase, 50-65
cycles
Output voltage 115 VAC, adjustable 105-125V
Output Frequency  320-1000 cps in two ranges

Voltage regulation  *+1%

Frequency regulation %1% {+0.01% with auxiliary
frequency standard fixed at 400
cycles)

Load range 0-250 VA

s O

e Fcm 250 MODEL FCR 250
56 s O

SORENSEN & COMPANY, INC. STAMFORD - CONN.

In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment.

4 Want more information? Use post card on last page. October, 1956 — ELECTRONICS



MUIRHEAD
SYNCHROS

exacity o BuOrd Spec

MUIRHEAD

F1T M-1-A/1 SIZE 11 CONTROL TRANSMITTER U. S. Bureau of Ordnance Number 11 (X 4a MARK 41 MOD. 1.
Supply 115V 400¢/s Nominal Rotor /Stator voltages 115/90V
MECHANICAL DATA

BEARINGS Single row ball journal bearings  ACCURACY {MAXIMUM ELECTRICAL ERROR) 7 minutes
ROTOR CONNEXIONS Silver strip brushes, Silver slip rings  MOMENT OF INERTIA OF ROTOR  0.014 oz in? 2.5 gm tm?
MAXIMUM FRICTION TORQUE (at room temperature) WEIGHT 4202120 g

0.05 oz in 3.5 gm cm
Shaft splined and threaded to enable gear to be fitted.

ELECTRICAL DATA

INPUT Rotor OUTPUT Stator

WINDING Single phase ~ WINDING 3-phase star connected
NO LOAD CURRENT 0.03A VOLTAGE BETWEEN TERMINALS (No Load) 90V max

NO LOAD POWER 0.7W  RESIDUAL VOLTAGE AT NULL POSITIONS
IMPEDANCE AT 115V 400¢/s FUNDAMENTAL COMPONENT 45mV max
700 -+ j 3700 ohms TOTAL RESIDUAL 75mV max
D. C. RESISTANCE 445 ohms  IMPEDANCE BETWEEN TERMINALS AT 90V 400c¢/s 490 + j 2520 ohms
D. C. RESISTANCE BETWEEN TERMINALS 300 ohms

MUIRHEAD

F11 M-2-A/1 SIZE 11 CONTROL TRANSFORMER U. S. Bureau of Ordnance Number 11CT 4a MARK;24 MOD.1.
Surply to energizing synchro 115V 400¢/s Nominal Stator /Rotor Voltages 90/58V
MECHANICAL DPATA

BEARINGS Single row ball journal bearings  ACCURACY (MAXIMUM ELECTRICAL ERROR) 7 minutes
ROTOR CONNEXIONS Silver strip brushes, Silver slip rings  MOMENT OF INERTIA OF ROTOR  0.014 oz in? 2.5 gm tm?
MAXIMUM FRICTION TORQUE (at room temperature) WEIGHT 42 01120 g

0.05 oz in 3.5 gm tm
Shaft splined and threaded to enable gear to be fitted.

ELECTRICAL DATA

INPUT Stator OUTPUT Rotor

WINDING 3-phase star connected  WINDING Single-phase
SUPPLY FROM TRANSMITTER PER PHASE 90V maximum VOLTAGE ACROSS 20,000 OHM LOAD 1V per degree
CURRENT PER PHASE 12mA initial misalignment

IMPEDANCE BETWEEN TERMINALS AT 90V 400¢/s RESIDUAL VOLTAGE AT NULL POSITIONS
1250 + j 7400 ohms FUND AMENTAL COMPONENT 30mV max
D. C. RESISTANCE BETWEEN TERMINALS 535 ohms TOTAL RESIDUAL 60mV max
IMPEDANCE AT 58V 400¢/s 680 + 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. 677 Fifth Ave., New York 22,N.Y.

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

ELECTRONICS — October, 1956 Want more information? Use post card on last page. 5
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Full line of tubes and semiconductors is carefully

designed and produced to exhibit

reliability characteristics essential
in good computer design.

In the computer field, as perhaps in no other,

the importance of Sylvania’s integrated production
of tube and semiconductors from raw material to
finished product assumes important proportions.

A prime example is the development of special
cathode alloys to reduce cathode interface problems.
Another is the controlled processing of germanium
to achieve properties which contribute to diodes
and transistors with faster transient response.

These and many other factors in the design and
production of tubes and semiconductors make
Sylvania a supplier of major importance to

computer manufacturers.

TYPE 6888 —

A gated pentode built
to rugged computer
specifications. Features
sharp cut-off, controiled
to close tolerances.
Designed to minimize
flicker shorts and
interelectrode leakage
for greater reliability.

TYPE 6350 —

A high perveance twin triode
designed for heavy duty computer
applications. Capable of
delivering peak cathode currents
of 300 ma and total dissipation
up to 7 watts, Features separate
cathode construction.

TAKT rseiian g aainyg ats sharp cut-off pentode
SYNSA o o403 e Wb 73 o a sharp cut-off pentode
6145.. . ... ......... sharp cut-off pentode
6814................ ... .sharp cut-off pentode

¥ SYLVANIA

GHTING + RADIO -

Want more information? Use post card on last page.

TELEVISION

S8AAL . oo it 5 471008 b AT A 6 9 low mu dual triode
5963. . ........ . low mu dual triode
BO6S orz = chvin s o wia s B2 B ki low mu dual triode
6211. ... ................ low mu dual triode
5964......... = b i g PN, 41 low mu dual triode

SyLvania ELEcTriC ProbUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Building, Montreal

ELECTRONICS -

ATOMIC ENERGY

October, 1956 — ELECTRONICS



Semiconductors
computers

- I I G P S -y CGEF oaE oaE S G GEED 0 CGERE SE

SPECIALLY DESIGNED TUBES aNg COMPONENTS FpR %.

¥ { | B RE g0 .
o8 / ']
What every computer designer T /( 1111771,

should know about Sylvania
components is detailed in a
new 64-page book available
upon request—

Here, in one book, is the

complete story of Sylvania’s

service to the computer manufacturer:
Sylvania’s philosophy of reliability; thorough
testing procedures; ability to develop the tube and
transistor parameters required for computer applications,
and Sylvania’s ability to meet the industry’s volume
requirements. Write for your copy. Address Dept. K20P.

TYPE 6802—

I S » COUNTER TUBES—
Sy
=~

A multiple output, cold

POINT CONTACT cathode bidirectional

2N94A RN and VLI DIODES — \ decade counter providing
TRANSISTOR— \ <« visible and electrical
outputs.

Very Low Impedance Diodes
A high speed NPN switching offer high forward conductance TYPE 6879—

transistor designed for reliable with fast recovery time and
operation in computers. The type stable drift-free performance.
2N94A combines excellent transient A complete line is offered to
response with high gain at high meet a range of current and
peak current levels. voltage requirements.

Point contact diodes for

extremely fast transient response
featuring high back resistance
at elevated temperatures.

A miniaturized version
in a T515 bulb, this tube
features the advantages
of the 6802 which
includes reliable long- i [P
life operation. 4y

ELECTRONICS — QOctober, 1956 Want more information? Use post card on last page.
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..  Electronics Output Index
250
x 225
w . Latest Month
2 Year Ago Previous Month
<8200 So
1947 =1 270 0
175 229.3 269.5'|’ . -p
150 July '55 June '56 July '56
125
100 W ASONDJFMANDJASONDJ FMANIJASOND S FMAKIJASONDI FMANJJASONDIFNANIIASOND U F N & W 0 1 A S N0
1950 1951 1962 1953 1954 t955 1956
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) July ‘56 June ‘56 July 55 (Source: FCC) Aug. '56 July '56 Aug. '55
Television sets, total 336,931 553,025 344,295 TV stations on air.. ... 507 499 469
With UHF . o 41,803 78,512 63,466 TV stations CPs—not on air 113 116 111
Color sets . .. ) nr nr nr TV stations —new requests 49 42 24
Radio sets, total .. .. .. 566,697 1,073,775 718,489 A-M stations on air. ... 2,939 2,922 2,758
With F-M ... ... .. 273 nr 2,385 A-M stations CPs—not on air 112 119 115
Auto sets .......... 198,565 296,256 404,443 A-M stations—new requests 268 263 215
F-M stations on air. . .. 525 530 540
F-M stations CPs—not on air 20 19 16
RECEIVER SALES F-M stations—new requests 9 7 6
(Source: RETMA) July ‘56 June '56 July ‘55 COMMUNICATION AUTHORIZATIONS
Television sets, units 405,310 439,362 381,567 X , . )
Radio sets (except auto) 576,453 839,830 303,965 i F(_:C) e LG g0 Ly
Aeronautical .. .. ..... 49,639 48,745 44,435
Marine .. ... . ... ... 57,529 56,915 51,528
Police, fire, etc. . ... ... 20,943 20,718 18,593
RECEIVING TUBE SALES Industrial .. ... ... 30,776. 30,597 25,189
(Source: RETMA) July '56 June ‘56 July '55 L MAENANOT = ¢ G 0545 o8
Receiv. tubes, total units 31400,000 39,037,000 28,340,000 &T;Li“; e petedE - oo 19 253 15{%‘2‘;2 13172’?3%21
Receiv, tubes, value. ... $24,781,000 332,176,000 $21,167,000 Disaster o ’327 ’327 '317
Picture tubes, total units 585,380 776,601 515,793 Experimen.tél. o o 722 706 639
Picture tubes, value. $10,861,634 513,663,408 $9,498,169 e . 2,356 2308 1,964
Quarterly Figures EMPLOYMENT AND PAYROLLS
: tics)  J May ’
INDUSTRIAL Latest Previous Year (Source: Bur. Labor Statis |Fs une ‘56 ay ‘56 June '55
Quarter Quarter Ago Prod. workers, comm. equip. 389,100-p 386,900-r 357,400
TUBE SALES Av. wkly. earnings, comm. . . 57459 -p $75.55 -r $71.56
(Source: NEMA) Ist ‘56 4th '55 1st ‘55 Av. wkly. earnings, radio. . . $72.40 -p $72.22 -r $69.43
Vacusum $8,754,054  $9,967,411  $8,784,478 Av. wkly. hours, comm.. ... 401 -p 40.4 40.2
Gas or vapor ........ $3,394,059  $3,251,621  $3,747,490 Av. wkly. hours, radio. . .. 40.0 -p 39.9 39.9
Magnetrons and velocity
modulation tubes ... $15136,522 $13,726,323 $14,229,442 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . . $1,455,558 31,578,767 $1,434,683 June ‘56 May ‘56 Apr. '56
Transistors, Units . 1,130,756 897,862 832,676
MILITARY PROCUREMENT
(Source: Defense Dept.) ... 1st ‘56 4th '55 1st '55 STOCK PRICE AVEBAGES
Army $40,490,000 $48,477,000  $2,833,000 (Source: Standard and Poor's)  Aug. 56 July ‘56 Aug. '55
Navy . .. 1EmE: - = O $28,700,000 $20,378,000 $43,147,000 Radjo-tv & electronics ... ... 405.8 412.6 462.1
Air Force . $124,828,000 $131,938,000 $133,503,000 Radio broadcasters .........510.2 509.8 533.9
Total—Electronics . . .$194,018,000 $200,793,000 $179,483,000 p—provisional r—revised nr—not reported
1955 not available
|:|GURES 0|: '|'|.|E YEAR FIGURES FOR FIRST SIX MONTHS 1955
1956 1955  Percent Change Total
Television set production 3,752,133 4,173,088 —10.1 7,756,521
Radio set production 7,225,862 7,777,378 — 7.1 14,894,695
Television set sales 3,273,560 3,584,562 — 8.7 7,421,084
Radio set sales (except auto) 3,967,555 2,732,983 4452 6,921,384
Receiving tube sales 259,056,000 254,842,000 + 1.6 479,802,000
Cathode-ray tube sales 5,738,123 5,429,817 + 5.7 10,874,234
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'Future Missile Components Withstand 500 C

Twa-tube developmental circuit at right operated thousands of hours in 800 C oven,
far beyond critical aircraft temperature barrier. Comparable conventional com-
poriznts at left melted almost immediately

Red-hot operating units now
feasible for ICBM missiles,
satellites and nuclear aircraft

DEVELOPMENT of high-temperature
electronic equipment capable of
operating in future high-speed air-
craft has been announced by Gen-
eral Electric Research Laboratories.
The new components and insulating
materials withstand high levels of
nuelear radiation as well.

Cost of the high-temperature re-
search program has been shared by
AEC, Air Force, Army and Navy.
Work on some components, par-
ticalarly tubes, permits operating
temperatures over 800 C.

ELECTRONICS — October, 1956

» Heaterless Tubes—At ambients
over 600 C, ceramic-envelope tubes
provide ample cathode emission
without external heater power.
Heaters are needed only for opera-
tion within the earth’s atmosphere.
These can be disconnected when the
ambient gets high enough. Diode
and triode versions will go into pro-
duction for military use this fall.

Use of titanium for tube elec-
trodes gives gas-absorbing action at
high temperatures and minimizes
grid or plate emission. Heaterless
tubes have a simple six-piece de-
sign that lends itself to automatic
production. and has engineering ad-
vantages.

»Transformers — Windings of
high-temperature transformers, mo-
tors and servos can be made con-
ventionally at only slight extra
care, using Inconel or silver-clad
copper wire coated with a high-
temperature glass. Range of di-
ameters is 5 to 70 mils. A medium-
silicon grain-oriented steel having a
Curie temperature well above 500
C is used for cores. With woven
glass outer insulation, sample units
have operated hundreds of hours at
520 C.

» Resistors—Deposited-film resist-
ors developed in the program can
withstand up to 600 C. The film is
inside a ceramic tube with titanium

Transformers and servo motors operate
ot temperatures hot enough to light
cigorette
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end caps and sealed under vacuum.

P Capacitors—Special heat treat-
ment for certain types of natural
mica prevents crumbling when
water molecules are driven out at
around 600 C, permitting capacitors
to operate up to 800 C.

» Printed Circuits — Forsterite
ceramic base plates with platinum
wires and fired silver conductors
withstand up to 700 C. Circuits
using this construction have op-
erated in the flame of gas torches.

Tape Maker Enters
Video Recording

Minnesota Mining takes over
Bing Crosby Enterprises’ tv
recording equipment

MAGNETIC tape manufacturer, Min-
nesota Mining and Mfg. Co. has
purchased the television tape re-
cording activities of Bing Crosby
Enterprises. The firm takes over
and will continue the video recorder
and certain other research pro-
grams conducted by the electronics
divisicn of the Crosby organization.

The transaction involved an ini-
tial payment by 8M of $75,000 to-
ward an undisclosed sum for Crosby
equipment and inventories includ-
ing the video recording equipment,
A number of Crosby patents to be
transferred to 8M will be paid for
from future sales.

» Personnel — Under the agree-
ment, a group of Crosby research
staff members will become 8M em-
ployees. The group, headed by John
Mullins and Wayne Johnson, has
worked for several years on Crosby
video tape recording projects. Re-
search will be done at new lab head-
quarters in the Los Angeles area.

» Future—Minnesota Mining has
no immediate plans to produce a tv
tape recorder but the firm has not
entirely closed the door on that pos-
sibility. The main reason for the
purchase, according to the com-
pany, is to improve magnetic tape
for tv and to keep abreast of tv
recording developments so as to
have magnetic tape products avail-
able when they are needed.
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Industry High In Defense Business

WHERE BIG MILITARY PRIME CONTRACTS WENT IN 1955

I UGS AIRCRAFT
I SO iX AVIATION
IBM
SPERRY-RAND
RCA
PHILCO
AVCO
GENERAL PRECISION EQUIPMENT
RAY THEON
COLLINS
HAZELTINE
BURROUGHS
LEAR
WESTINGHOUSE
DYNAMICS CORP
GILFILLAN BROS
MINNEAPOLIS - HONEYWELL
AMERICAN BOSCH ARMA
NORTHROP AIRCRAFT
ACF INDUSTRIES
MOTOROL A
WESTINGHOUSE AIRBRAKE
GARRETT CORP.
AMERICAN MACHINE & FOUNDRY
MIT
IT8T

Fi"“m["[l

— T

GENERAL DYNAMICS
GENERAL ELECTRIC
ATS&T

L ~=
200 300 400

500 €00 700 800 900
NET VALUE OF MILITARY PRIME CONTRACT AWARDS IN MILLION DOLLARS

Nearly one-third of the 100
leading military contractors last
year were in electronics

THIRTY companies in the elec-
tronics field garnered 25 percent of
total military prime contracts
awarded during 1955. The awards
totaled $3.8 billion out of a $15.2-
billion total. The firms were among
the top 100 companies in awards
for 1955 that accounted for 69.2
percent or $10.5 billion of total con-
tracts. Individually the 80 electron-
ics companies had contracts worth
from 0.1 percent to 15.5 percent of
1955 awards.

> Normal Period — The Defense
Department identifies the 1955 pe-
riod as the third phase of the U. 8.
military procurement program. It
represents a more normal period
of procurement to modernize the
equipment of the armed forces,
build up mobilization reserves and
maintain the mobilization base.
The first phase, from July 1950
through June 1953, is described as
a period of greatly expanded pro-
curement to support combat in

Korea. The second phase, from
July 1953 to December 19541, was
one of extensive cancellations of
contracts for combat equipment
that was no longer needed after
the cease fire in Korea and read-
justment of the military buying
program to a peacetime basis.

> Changes—The Defense Depart-
ment’s list of the top 100 companies
in military contracts is constantly
changing. Many of the shifts are
caused by acquisitions of new sub-
sidiaries which are also military
prime contractors. A total of 304
companies, including parent and
subsidiary companies, was repre-
sented on the list as of December,
1955 compared to 240 in 1953,
During the first six months of
1955, companies in electronics ac-
counted for about 20 percent of
total prime contract awards com-
pared to 25 percent for the entire
year (ELECTRONICS, p 12, June ’56).
Increasing emphasis on procure-
ment of aireraft and missiles has
also changed the list. During 1955,
aircraft and missile companies re-

(Continved on p 12)
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a new complete line of

subminiature pulse transformers

Take maximum advantage of available
space on crowded wiring boards and in
crammed chassis with Sprague’s truly
miniaturized line of reliable pulse trans-
formers.

Designed to meet the environmental
requirementsofspecification MIL-T-27A,
these new Sprague designs offer depend-
ability  without sacrifice in electrical
perfo-mance of their larger counterparts.
The nermetically-sealed tubular metal
cases are available with pin terminals on

one end for mounting on printed wiring

boards or with the conventional wire

leads on opposite ends. The complete set

of standard ratings shown below will

take care of most circuit requirements.
L] L] L ]

Complete data on Sprague's new type
5Z pulse transformers are shown in En-
gineering Bulletin 503, available on letter-
head request to the Technical Literature
Section, Sprague Electric Company, 35
Marshall Street, North Adams, Mass.

TYPICAL SPECIFICATIONS

Source Impedance 100 Q

Source Impedance 500 £

Source Impedance 1000 Q

Pulse Rise
Load Width** Time Load
{Ohms) (usec) {sec) (Ohms)

Pulse Rise
Width** Time
{usec) {sec)

50 0.01 250
100 0.01 500
1 200 001 1000

©

0.40 0.0t
0.28 0.01
0.22 0.01

0.02 27
0.02 55]
0.02 110

0.40 0.02
0.28 0.02
0.22 0.02

0.02 10
0.02 20
40
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0.40 0.02
0.28 0.02
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*First cat. no. is for 2-ended style, second is for single-ended plug-in style.
NOTE: Two winding transformers con be fumished with tapped windings to customer specifications;

the mark of reliability

Export for the Americas: Sprague Electric International ltd., North Adams, Mass. CABLE: SPREXINT
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INDUSTRY REPORT— Continued

ceived 34.9 percent of total awards.
In 1953, the portion was 27.1 per-
cent. For the period from June,
1950 through the end of 1955, the
comparties received 30.3 percent of
all prime contract awards.

» Total—During the same period,
the net value of prime defense con-
tracts reached $130 billion. The

top 100 contractors accounted for
$81.5 billion or 62.7 percent of the
amount.

Among the 100 were 28 firms
heavily engaged in electronics.

They accounted for $23.3 billion or
17 percent of total awards. Seven
of the companies had contracts
totaling over $1 billion.

CONTINUOUS or in-line accounting may become feasible when . . .

Computer Stores 5 Million Digits

Electronic typewriter control,
new scientific computer and
special-purpose units appear

PRODIGIOUS rapid-access memories
make two recently introduced com-
puters especially well suited to
processing large volumes of busi-
ness data without resorting to
batech handling. This could pro-
vide much closer management con-
trol over business operations.
The IBM model 305 RAMAC re-
lies upon the juke-box memory
developed at the firm’s San Jose,
Calif. laboratory. The memory
consists of 50 magnetic metal
disks arranged in a vertical stack.
There are 100 recording tracks
on each disk face. Each track will
hold upwards of 10,000 characters.
Access is gained by an elec-
tronically controlled reading arm
that moves vertically and horizon-
tally. The entire stack rotates at
1,200 rpm.
The RAMAC computer also in-
cludes a printer, 100-card-a-min-
ute card punch, data-processing

12

unit consisting of a magnetic
drum and a 100-character mag-
netic-core storage unit and oper-
ating console.

Typical applications include bil-

ling, inventory, sales analysis,
payroll, budget and production
control.

Fourteen prototype Ramac units
are under construction at IBM’s
San Jose, Calif. plant. The ma-
chine is already in use at Crown
Zellerbach Paper Co. in San Fran-

Electric typewriter with electronic
tabulator control

cisco. Schedule calls for building
123 Ramac’s in 1957 and by 1958,
900 a year.

» Wedding—The juke-box memory
has been wedded to the model 650
magnetic-drum calculator. There
are about 350 basic 650’s in use
today with nearly 1,000 on order.

The basic 650 has a magnetic-
drum memory that will store
20,000 digits. As a first step in
improving its memory, up to six
magnetic-tape handling units can
be connected to the computer
through a 600-digit magnetic-core
storage unit.

Up to four juke-box random-
access memories each with a ca-
pacity of 6,000,000 digits can be
connected.

» Typewriter—Possibly the ulti-
mate step in electronics invasion
of the business office would be a
electronic typewriter. One step in
that direction was recently taken
by IBM. A new model of the
firm’s  electric typewriter is
equipped with a device that senses
vertical lines printed in conduc-
tive ink on business forms.

When the electronic tab lever
on the typewriter keyboard is de-
pressed, the electrically conduc-
tive vertical rules program the
typewriter’s tabulator. The elec-
tronic unit, mounted beneath the
keyboard, uses one tube, one rec-
tifier and at least one diode.

U. S. To Double
Research Reports

New service for research
scientists will make results
of federal projects available

THE Government plans to make
available to research scientists
the results of thousands of basic
research projects carried out with
federal money by private and aca-
demic groups. It aims to provide
basic scientific researchers with
the same kind of information serv-
ice that has been furnished here-
tofore on developmental and ap-
plied research.

» Organization — The Office of
(Continuved on p 14)
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COMPARATOR-CHECKED

to insure precision parts

Threaded cores are checked on an oprical
comparator at 100-x magnification to assure
exact conformance. Arnold quality control of
iron powder cores includes the maintaining
of rigid electrical, physical and dimensional
specifications unmatched in the industry.

Write for a copy of Bulletin PC-109
Contains essential data on processing, control methods,

applications, types, sizes, suggestec use frequencies,
etc. of Arnold iron powder cores.

ADDRESS DEPT. £-610

IRON POWDER CORES

to meet your highest requirements

Y for QALY
Y For QmEnsronAal Accnacy”

Here are the essential facts to keep in mind about iron powder cores—
and Arnold. As illustrated above, we make a wide selection of cores,
from simple cylinders to special cores of complicated design. That
includes all standard types and sizes of threaded cores, cup, sleeve, slug
and cylindrical insert cores you may require: for use in antenna and RF
coils, oscillator coils, IF coils, perm tuning, FM coils, television RF coils,
noise filter coils, induction heating and bombarder coils, and other low
frequency applications. Also, a standard series of iron powder toroids is
being engineered at this time, which will conform to the standard sizes
proposed by the Metal Powder Association. ® We'll appreciate the op-
portunity to supply your needs . . . let us quote on your requirements.

WSW 6044

"- THE ArNoLD ENGINEERI&G (CompaNy ‘

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

ﬂ\\l General Office & Plant: Marengo, Hllinois
= DISTRICT SALES OFFICES ... New York: 350 Fifth Ave.
| """’ LEOS Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.
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Scientific Information of The Na-
tional Science Foundation has set
up a new unit for the program—
The Government Research Infor-
mation Clearinghouse headed by
Dwight E. Gray.

GRIC will help research scien-
tists to:

Learn what unclassified scientific
reports on government research are
being issued in his field of interest
and how he can obtain them.

Obtain, on a subscription basis,
a report-announcement service that
automatically keeps him posted on
the bulk of such reports in funda-
mental research.

Obtain access to a catalogued ref-
erence collection of scientific re-
ports on federally-supported basic
research, being offered by the Li-
brary of Congress with a $10,000
NSF grant.

» Volume — Gray estimates that
federal agencies receive upwards of
20,000 technical reports a year
from organizations engaged in sci-
entific research sponsored by the
Defense Dept. and other federal
agencies. Of the total, the Office of
Technical Services reproduces for
public sale about 6,000. The ma-
jority cover developmental work.

The new program will enable
OTS to double its publication
schedule to about 12,000 different
reports a year, about equally di-
vided between basic and applied
research projects.

Business Briefs

> TV Broadcaster, American Broadcasting-Para-
mount Theaters, and Western Union Telegraph Co.
each purchased a 25-percent interest in Wind Tunnel
Instrument Co. of Newton, Mass., the third elec-
tronics firm in which the two companies now have a
financial interest. The others are Microwave Associ-
ates and Technical Operations

» Tantalum production capacity will go up 50 percent
when a new $6.5 million tantalum-columbium plant
planned by Fansteel Metallurgical goes into produc-
tion. Construction will be financed by a $4-million
bank loan and the sale of $3 million in debentures

> Merged firms, Baird Associates-Atomic Instrument,
plan to issue up to $750,000 in debentures to acquire
new plant facilities. The company expects sales to
total $5.8 million at the end of the first fiscal year of
combined operation on May 31, 1957

> Dictating machine manufacturer, T. A. Edison, bor-
rowed $2.5 million to finance the cost of recently
acquired business, for other expansion plans and for
additional working capital

» Parts maker, Amphenol Electronics, offered 120,
000 shares of $1 par value common stock at $18.50
per share to repay $1 million in bank loans and in-
crease working capital. Net sales of the firm, which
has approximately 5,000 customers, were $12.9 mil-
lion in the first six months of 1956 compared to $11.8
million during the period in 1955

> West Coast company, Hycon Manufacturing, sold
400,000 shares of common for $1.6 million. Proceeds
will be applied to product development, equipment
purchases, expansion and working capital

Bomber's Electronics Now Costs $6 Million

Military-type aircraft require
more tubes. Air Force boosts
electronics share of budget

GROWING importance of electronics
in military aircraft is highlighted
in a comparison made by the Air-
craft Industries Association of to-
day’'s bombers and fighters with
those of World War IL.

» Increases—A medium bomber to-
day requires 40 miles of wiring
compared to 10 miles for the World
War II model and contains over
1,500 electronic tubes. A World
War IT fighter required 515 wires

14
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totaling 1,545 feet compared to
5,500 wires totaling nearly 23,000

feet for a jet fighter today. The
modern all-weather figchter has al-
most $80,000 worth of radar,
rocket-firing-control and navigation
equipment which was not used at
all on the World War II plane. The
Norden bombsight used in World
War II cost $8,000 per unit—a
small fraction of the $250,000 cost
of the K-1 used in one of today’s
bombers. The cost of electronics
alone, on three medium bombers to-
day would buy a complete World
War II bomber.

» Complexity—A World War II

(Continued on page 16)
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NEW KAHLE FACILITIES v

Kahle paces the growth of electronics )
. . . anticipating your increasing needs for g : k)
precision glass, wire and metal working 2
machinery and equipment. New Plant # 2
increases present shop area over 300% . - R £

NEW KAHLE SERVICES § i s o

Enlarged services help solve your most difficult pa
machinery and equipment requirements. Faster -
delivery will be available on all standard types > .
added manufacturing facilities mean greater )
economy for you . . . increased laboratory and

experimental facilities, too!

}
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“The Lofty Oak From a Small mii@
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NEW KAHLE DESIGNS

Kahle’s growth places greater emphasis on its engi-
neering capabilities . . . increased numbers of the most
modern machine designs are now available to you

. . . designs that are shaping tomorrow’s electronics.

FAMOUS KAHLE PRECISION

Kahle’s exacting precision and meticulous workmanship are
progressing, too . . . the cornerstone of a 25-year old reputation, as
the world’s largest manufacturer of specialized machinery

and equipment for the electronic, glass and related industries.
Need production equipment? ‘‘Call-on-Kahle.”

Tell us about your specific requirements and problems.

AUTOMATIC VALVE-LESS
EXHAUST MACHINE

KKAHLE

ENGINEERING COMPANY

GENERAL OFFICES:
1310 SEVENTH STREET, NORTH BERGEN, N. J.

PLANTS:
SEVENTH STREET, NORTH BERGEN, N. J

HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI-AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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bomber had eight electronic sSys-
tems, a basic weight of 37,672
pounds and a flyaway cost of $220,-
249. A modern bomber had 14 elec-
tronic systems, a basic weight of
167,685 pounds and a flyaway cost
of $6,429,259,

A World War II fighter had three
electronic systems, a basic weight
of 7,198 pounds and a flyaway cost
of $53,635. A modern fighter has
nine electronic systems, a basie
weizht of 10,536 pounds and a fly-
away cost of $384,225.

» Budget — More electronics is
being used by the Air Force as an
integral part of aircraft coming off
the production line. In fiscal 1957,
$1.4 billion out of $8.4 billion, or
17.3 percent of the USAF aircraft
procurement budget, is allocated
for electronics. In 1952 approxi-
mately $883.3 million out of $9.2
billion was for electronics.

More electronics is also being
used by the Air Force for modern-
izing in-service aircraft. Nearly
$800 million has been allocated.

The requirements for the air-
borne radar equipment, for ex-
ample, have increased from $11.4
million in fiscal 1955 to $35.6 mil-
lion in fiscal 1957. Electronics coun-
termeasure equipment requirements
call for $195.5 million in fiscal 1957.

TellerVision Takes
Curbside Deposits

w——

=~ MECHANICS anb TARMEH.
- 5aVINGS BANY

Closed-circuit television and an under-
ground pneumatic tube enable a teller
in a Bridgeport, Conn. savings bank
to transact business with motorists more

than 100 feet away. Developed by
Mosler Safe Co., the system allows
banks to add to service without opening
a branch
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More Auto Radios Use Transistors

Major auto makers increase
transistorized set installations.
Fuel system uses transistors

NEARLY one-third of all car radios
produced this year incorporate
transistors and the portion may
rise next year to over 60 percent,
according to estimates by leading
car radio and transistor producers.
Estimates range from 27 percent
to 35 percent of this vear’s car set
output.

Bendix estimates that about 35
percent of its current car radio
output is transistorized. Motorola
has announced that it has shipped
several thousand ecar radio sets
equipped with its power transistors.

Most of the transistorized ecar
radio sets now being produced are
hybrid sets using one power tran-
sistor.

» Output — Although transistor-
ized car radios have increased in
volume this year, total car radio
business has declined. Through the
first six months, 2,313,651 sets were
produced, compared to 2,602,691 in
the first half of 1955 for a drop of
over 11 percent.

Car radio manufacturers expect
that total output for 1956 will be
15 percent below that produced in
1955. For 1957 they see the busi-
ness coming back to the 1955 level.

The close tie between auto radio
production and automobile output
is indicated in the chart.

Auto output for the first eight
months of 1956 totaled 4.0 million,

a decline of nearly 27 percent from
the 5.5 million for the same period
in 1955. Most auto manufacturers
will introduce 1957 models in Oc-
tober.

Bendix Aviation has developed
an electronic fuel injector system
for automobiles that use tran-
sistors. It eliminates the carburetor
and air cleaner and is designed to
determine engine fuel requirements
and to provide each cylinder with a
precisely synchronized supply of
fuel.

» Future application — With em-
phasis inereasing on safety devices
for auto driving, a new develop-
ment by Army’s Engineer Research

Power transistors for auto radios go in
vacuum bake oven at new Sylvania
plant in New Hampshire

(Continued on page 18
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Features specifically engineered into the G-R Type 1800-B to
make it the most convenient and useful Vacuum-Tube Voltmeter
on the market:

#~ Excellent high-frequency response — measurements tc at

least 500 Mc without need of special grounding devices,
probe disassembly, or external capacitors.

»” Measurements to 1500v — 0.1 to 150 volts, a-c in six

>

ranges and 0.01 to 150 volts, dc — 0.5v range for accurate
low-voltage readings — accessory muitipliers attach to
probe, extending a-c and d-c ranges to 1500 volts.

Successively higher ranges are obtained by adding ampli-
fier degeneration, making the calibration essentially inde-
pendent of tube transconductance changes — the con-
ventional voltage divider feeding a constant-gain amplifier
cannot provide this degree of reliability.

No “‘wandering'’ zero — thorough, two-stage power supply
regulation provides complete independence from line
voltage fluctuations — upon zeroing on 0.5v range, no
further resetting required for any range.

Separate “'balancing'’ diode insures stability on a-c ranges,
a feature not found in many voltmeters.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass,, U.S.A.

Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.

920 S. Michigan Ave. CHICAGO 5
1150 York Road, Abington, Pa. PHILADELPHIA
1000 N. Seward St. LOS ANGELES 38

S

: Vi VAGUUM-TusE HiGH -~ LOW
- SOLTMETER .

G

2ERO
a-C o-¢ .
h VOLTAGE
:;- - RANGE

Long-time-stable, wire-wound resistors eliminate component drift
as a source of instability.

I 74

&
[ 4

High 25-megohm input impedance — open grid connection
for dc provides input impedances in kilo-megohm range.
Thoroughly shielded amplifier circuit and well filtered probe
eliminate any possibility of large errors at 60 cps.

Panel and chassis may be grounded without groundinga-c,
d-c, or probe terminals, permitting voltage measurements
between two points, both above d-c ground — also an im-
portant safety teature.

Completely shielded probe affords excellent accuracy even
in strang r-f fields.

Probe cap bolts to ground plane of test circuit, effectively
minimizing error from ground loop inductance or pickup.
Type 874 coaxial filting and 50-ohm termination are pro-
vided for convenient use of probe on coaxial lines.

Probe convenienily plugs into standard %-inch binding
posts for prolonged work—additional a-cterminalson panel
accept test leads.

llluminated meter scale, knife-edge pointer, and mirror
insure ease and precision of reading under all conditions.

WE SELL DIRECT
Prices are net, FOB Cambridge
or West Concord, Mass.




INDUSTRY REPORT — Continued

and Development Lab may find ap-
pllication in cars. A system consist-
ing of two-parallel wires and a
vehicular-mounted receiver has been
tested on the Greenland ice cap.

An alternating current is fed to
wires buried in the snow on either
side of the trail. The receiver de-
tects the current and indicators in
the vehicle give the driver his posi-
tion on the trail

Warning devices alarm the driver
when the vehicle gets out of bounds.

Army weasel equipped with General Mills-designed loop antenna system is used to
test new trail marking system on the ice cap of Greenland

CAA To Buy More Long-Range Radar Equipment

LONG-RANGE AIR-TRAFFIC-CONTROL RADAR INSTALLATIONS FOR 1957
gl

Radar and other air traffic
aids are scheduled
for installation in 1957

JIVIL  Aeronautics Administration
is moving ahead faster on plans to
increase the nation’s air naviga-
tion and traffic control facilities.
It hopes to complete its five-year
federal airways plan in three years.
Within 18 months it expects to
control flights of all civil aircraft
operating on instruments at more
than 15,000 feet.

The Administration has split its
Office of Federal Airways into one
office for air traffic control and
one for air navigation facilities.
The change is expected to help
speed CAA’s $246-million program
authorized by Congress to improve
and expand air traffic control and
navigation aids.

18

» Radar—First step is an increase
in long-range radar equipment.
The original plan scheduled $12.4
million for 18 long-range radars
to be installed during fiscal 1957
which ends next June 30.

CAA has now announced that
long-range radars will be estab-
lished at 26 locations, shown on
the map, during the year. Invest-
ment for this equipment could run
to $18 million this year.

The New York air route traffic
control center which already has
a long-range radar in operation
will get additional information
from a long-range Navy radar at
Atlantic City, N. J. The Washing-
ton, D. C. air route traffic control
center has a long-range radar in
operation. Another is to be com-
missioned in Norfolk, Va. in Sep-
tember and another in Chicago in
November.

» Other Facilities—CAA has also
increased its VOR program for
fiscal 1957. 1t originally scheduled
$6.3 million for 76 installations.
Under the stepped-up program, 82
VOR installations are to be made.
Equipment cost could run to $6.8
million.

During 1957 CAA also plans to
install airport traffic control at 17
locations; airport surveillance ra-
dar at Miami, Fla. and Colorado
Springs, Colo.; and additional fre-
quencies at 34 airports for air-
ground communications in traffic
control. In addition, one new air
route traffic control center will be
established at Phoenix, Ariz. and
equipment for automatic weather
broadcasting will be installed at
16 locations throughout the U.S.

Color TV Sales Head
Toward $75 Million

Manufacturers revise sales
estimates. More studios
and stations to open in ‘57

As the important last quarter of
the year starts, television set mak-
ers are reappraising the potential
of color tv in the light of present
business conditions.

> Estimates — Sylvania Electric
now estimates that about 150,000
color sets will be sold to the public
in 1956. There are some 80,000 tv
dealers in the U.S. so that small
stocks with large dealers could
make color set production figures

(Continved on p 20)
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PNP SILICON TRANSISTORS
made with the FUSION ALLOY process

have MAXIMUM RELIABILITY

Actual Size

The reliability of transistors depends upon both starting early in 1953 and aggregating over
electrical and mechanical properties. 20,000,000 transistor hours show less than one

Transistor technology has now solved most elec- “‘open’’ per 800,000 hours, and no shorts.
Raytheon PNP Silicon Transistors, made by the

Fusion Alloy process, have all this proved reliability
in service, plus extraordinarily low cutoff current,

trical problems encountered during life. As a re-
sult, greater emphasis must now be placed on the
mechanical factors.

Mechanical reliability has always been inherent low noise factor and the other desirable character-
in the Raytheon Fusion Alloy process. Life tests istics shown in the chart.
RAYTHEON SILICON TRANSISTOR
RAYTHEON NEW HIGH TEMPERATURE SILICON TRANSISTORS
TESTS INCLUDE: S
. . Reverse Current at —20 B Collect Noise | Collector | Alpha F
® Life — conducted at 135°C and 50 mW | Type | ‘Colltor | Emiter | Beta |Resistance | Resistance | Factor |Capacity | Cutoff
dissipation uA (max.) | pA (max.) ohms kilohms | db (max.) | puf KC

o g'fg;’;gg;efg;’g'gi;;ggog (Steam at foy290| 02 | 02 |14| 1200| 500 | 30 | 30 | 400
® Temperature Aging — 100 hours at 160°C | CK791 0.2 0.2 24 | 1400 500 30 30 600
® Acceleration — 5000 G centrifuge

K7 i 2 |1 1 0
R cKk793| 02 | 0.2 |16 1300 | 500 5 | 30 | 50

MAXIMUM JUNCTION TEMPERATURE 150°C. Temperature Rise (free air) 0.50°C/mW

F ior electrical perf .
e R e e specify RAYTHEON PNP Fusion Alloy TRANSISTORS

For superior reliability in service —
More In Use Than Any Other Construction Or Make

For superior ability to meet your quantity
and delivery needs —

SEMICONDUCTOR DIVISION

Silicon and Germanium Diodes and Transistors * Silicon Power Diodes

NEWTON, MASS.: 150 California St. « DEcatur 2-7177
HEW YORK: 589 Fifth Ave. . PLaza 9-3900
CHICAGO: 9501 Grand Ave., Franklin Park « TUxedo 9-5400

LOS ANGELES: 622 S. La Brea Ave. o WEbster 8-2851
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Want more information? Use post card on last page.
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INDUSTRY REPORT— Continued

50,000 wunits higher than retail
sales.
The company estimates that

there are about 110,000 sets now in
use with 40,000 to 60,000 to be sold
in the remaining months. For 1957,
Sylvania estimates that about 250,-
000 color sets will be sold.

RCA estimates that some 270,-
000 color sets will come into use
this year to bring total color sets
in use to 800,000. By the begin-
ning of 1958 it expects that color
sets in use will reach 1 million
going to 3 million by the beginning
of 1959, 7.2 million by 1960 and
12.5 million by the beginning of
1961.

As of July 1, RCA reports 60,000
sets in use, and expects that by Oect.
1 the total will reach 100,000. The
company estimates that during the
last quarter of this year some 200,-
000 color sets will come into use.

» Tubes—Sign that color tube
business is beginning to move is
evidenced in Superior Tube Com-
pany’s establishment of a new de-
partment for the manufacture of
color tube aperture masks. Produe-
tion, which began in September, is
under license of Buckbee Mears Co.
of St. Paul, Minnesota.

Last year, Buckbee Mears laid
plans for the establishment of addi-
tional aperture mask manufactur-
ing facilities in New York but the
lag in color tv delayed the move.

» Programs—NBC plans at least
one major color program every
night of the week in addition to
spectaculars. On some nights as
much as 3 hours of color tv will be
available. For the fourth quarter
night-time color programs will total
between 120 to 180 hours per month
compared with 225 hours in the
last three months of 1955.

NBC is building a color tv sta-
tion in Washington, D. C. Com-
pletion is scheduled for the fall of
1957 with the cost of the plant to
be approximately $4 million. Three
new color studios, two in New York
and one in Hollywood, go into op-
eration this Fall. The studios rep-
resent the bulk of a $12-million ex-
penditure made within the past
year to double color production fa-
cilities.

20

» Color Film—The expansion pro-
gram also includes the installation
of a recording system using lentic-
ular film, a development carried out
jointly by NBC, RCA and the East-
man Kodak. The system will go
into operation soon. The film sys-
tem will permit the network to de-
lay color programs for the west
coast so that they can be seen at the

e

most convenient hours.

Using the lenticular system, elec-
tronic color information is reg-
istered in Dblack-and-white film
through minute lenses which form
a portion of the film itself. The film
can be processed rapidly with nor-
mal black and white techniques and
then played back as a color tv pro-
gram.

o

SR

TELEPRINTER designed by Creed is actuated by fsk receiver developed at Federal
Telecommunication Labs. Atlantic forecast signals are picked up by recessed loop

antenna te help . . .

Airliners Avoid Bad Weather

Experiments by trans-Atlantic
planes will cut interference
and free voice channels

TRANSMITTERS at Chatham, New
Brunswick and Galdenoch, Scot-
land have recently begun keying out
teleprinter signals for use of eight
airlines flving the Atlantic. Weather
reports can be received aboard air-
craft in flight and recorded auto-
matically.

This system frees personnel
from listening watches and likewise
frees communications channels for
instant message service. Under
present practice, weather bulletins
constitute about 80 percent of air-
ways communications traffic.

» NARCAST — Portmanteau word
to identify the new service is made
up of the significant letters of
North Atlantic Radioteleprinter
Broadcast. Frequencies now in ex-
perimental use are 119 and 122 ke.

They are expected to eliminate in-
terference and fadeouts resulting
on higher frequencies from ion-
ospheric disturbances.

Loop antennas of a type that will
not interfere with the aerodynamic
characteristics of the airceraft are
used to pick up the signals that are
translated into copy at the rate of
60 to 100 words a minute.

Broadcast Employees
Get Top Pay

Average annual earnings of
radio and tv broadcasting
workers second highest in U.S.

NATIONAL income and product

statistics for 1955 compiled an-

nually by the Department of

Commerce show that full-time em-

ployees of radio and tv broadcast-

ing organizations received average
(continued on p 22)
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How to Design
for Isolation during
Sustained Acceleration

It is becoming increasingly impor-
tant that vibration isolators continue
to provide isolation during sustained
acceleration. This is a requirement in
some classes of guided missiles 1f the
force-deflection characteristic of the
isolator is linear, it is easy to calculate
the required deflection by multiplying
the static deflection of the isolator
under the deadweight load by the sus-
tained acccleration cxpressed as a
dimensionless multiple of the gravita-
tional acceleration. Unless it has clear-
ances at least equal fo this calculated
deflection. the isolator bottoms during
the sustained acceleration, and pro-
vides no vibration isolation. One way
to alleviate this effect is to use an iso-
lator having non-linear force-deflection

FORCE (F)

THICKNESS % INITIAL STIFFNESS (/Ky}

RATIO

DEFLECTION

RATIO
THICKNESS (#;

characteristics. as shown by this di-
mensionless curve and defined by the

equation
“vant [ 1537 (f02/z>]

where § is the deflection of the 1so-
lator under the sustained acceleration
X, is the natural frequency under
normal deadweight load, and h is
the “effective thickness” of the load-
carrying spring. When sustained ac-
celeration increases the static force on
the isolator, deflection increases, but
less than if the stiffness of the isolator
were linear. This increase in deflection
is accompanied by an increase in stiff-
ness; i.c., by an increase in the slope
of the force-deflection curve. The ef-
fective natural frequency is thus in-
creased because there is no increase in
mass, and the transmissibility increases.

To simplify the evaluation of
changes in transmissibility, we have
preparcd a nomograph and set of
curves tor graphic solution of this
problem. Write for your free copy
of these useful design data — Bulletin
#THO-5 — to BARRY CONTROLS
Incorporated, 707 Plcasant St., Water-
town 72, Mass.

From ‘‘Narural Frequency of a Nonlinear Sys-

tem Subjected 1o a Nonmassive Load”, Trans-
actions ASME, January, 1954
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protection under high-g

SUSTAINED AGGELERATION
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Photo courtesy
The liquidometer
Corporation

= “Only All-Angl| Barry Mounts
0 gave effeclive isolation...”

One of the newest and hottest fighter aircraft now flying gives
its electronic cquipment such a terrific slam, when afterburners are turned
on or off, that sustained accelerations bottom out MIL-spec mounts — mak-
ing vibration protection nil.

But in this same aircraft, All-Angl Barry Mounts protect the power
units of Liquidometer’s four fuel-gaging systems, maintaining vibration isola-
tion under sustained accelerations up to 6g vertical and 5g horizontal.

The pilot’s life — and the success of his mission — literally
depend on the truencss of his fucl-gage readings! And these
readings depend on the protected reliability of the vacuum tubes
and circuitry in the power units.

¢ In any mounting position . All-Angl Barry Mounts give as-
sured protection of reliability. Write
for Data Sheet 956-01 giving details.
For specific reccommendations, call your

Barry Sales Representative.

e Through every attitude
of aircraft or missile

e Under sustained high-g
acceleration . . .

— Barry’s new Western Division, in Burbank, California,
offers fast, on-the-spot design and prototype
service, and production of special systems. ___

CONTROLS

INCORPORATED

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

707 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS

Want more information? Use post card on last page. 21



INDUSTRY REPORT— Continued®

earnings of $6,333 in 1955. Their
pay was exceeded by only one other
classification in entire American
industry, emplovees of security
and commodity brokers, dealers
and exchanges, who received aver-
age earnings of $8,078 in 1955.

The average wage figure is ob-
tained by dividing the industry’s
total payroll by the total number
of full-time employees. Thus, the
salaries of the highest paid direc-
tors, executives and full-time per-
formers, are included with those
of clerical employees.

» Technical—The government sur-
vey does not break down wage
information to indicate the aver-
age pay of broadcast engineers.
But the NARTB, which makes
studies of wages and hours in
broadcasting by job classification,
estimates that engineering sala-
ries in broadcasting run as fol-
lows:

> Television—The typical range of
gross weekly wages for television
technicians in September, 1955 in
markets of up to 100,000 popula-
tion was $75 to $94. In markets
from 100,000 to 1-million popula-
tion, weekly gross salaries ranged
between $78 to $121. For markets
having over 1 million people, tv
broadcast  technician  salaries
ranged from $123 to $151 a week
or from $6,396 to $7,852 annually.

» Radio—For radio broadcasting
technicians, NARTB estimates
that in cities of less than 10,000
population, the average weekly
wage is about $65. In the largest
city classification, 2.5 million and
over, the average weekly wage
runs to about $115. The radio
salaries are strictly average fig-
ures, NARTB points out, so that
in both cases there are many men
earning considerably more or less.

» Trend—In 1952 average annual
broadcasting wages were $5,559;
1953, $5,889; 1954, $6,029 and last
vear, $6,333.

The high average annual wage
of broadcasting employees in 1955
compares with an average annual
wage for total U. S. industry of
$3,830 and with wages in the elec-
trical machinery field of $4,474.

22

Military Electronics

» Three electronics firms received Air Force con-
tracts worth more than $15 million in September.
Hughes Aircraft received a $7.3 million contract for
modification and overhaul of fire control systems;
Western Elecertic got a $4.1 million supplemental
contract for antennas and receiver transmitters;
Motorola was awarded a $3.7 million contract for
radayr set components

> Air Research and Development Command plans
to construct a $2.3 million, 40,000 sq ft facility for
testing components of future radar systems at
ARDC Air Development Center in Rome, N.Y. next
spring. It will be available to Air Force engineers
and industrial contractors

> Traveling-wave tube for military aircraft that
weighs much less than present equipment is an-
nounced by Sylvania. The tube uses a system of per-
manent magnets instead of electromagnets for focus-
ing. Weight is reduced from 13 pounds to 22 pounds

> Navy contract of approximately $1 million for pilot
production of a number of airborne early warning
search radars that operate at higher average power
than previous types has been received by GE

» Flight simulator maintenance contracts from the
Air Force went to Union Switch and Signal and ACF
Industries for $1.3 million and $1.1 million respec-
tively.

» Talking beacons, to be produced by Air Associates
for the Signal Corps, utilize a plane’s vhf receiver,
keep aircraft on course by broadcasting bearing
intelligence in a recorded voice at specified intervals

Transistor

R

IR

Fits Pocke

Japanese pocket radio manufactured by Tokyo Tsushin Kogyo uses fives transistors,

one diode and a 2V4-inch dynamic loudspeaker, operates from a 22.5-volt battery.

The set has a sensitivity of approximately 1 mv/m and weighs 290 grams
(Continued on page 24)
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0 NeW ceramic capacitor
designed specifically
for printed wiring

application

WeucapPs

These rugged, high performance miniature units will meet your
requirements in most coupling, by-pass and other general applica-
tions. Bulky lead terminals and outside covering are completely
eliminated. The dense, non-porous dielectric material withstands

the most severe humidity conditions.
)
=13
S~ "3 N

® Design problems for automatic placement
heads are greatly simplified by the tapered
edges and flat sides of the units.

@® Strong mechanical mount is achieved by
the solder connection of the silver electrode
to the copper circuit.

@® “Wejcap” Capacitors represent the lowest
possible unit cost for comparable quality

in capacitor components and offer perfect
adaptability to low-cost high volume
production methods.

@® Developed by the producers of famous
General Elcetric “Thru-Con” Print Wire Boards
these units are the result of extensive
development effort in ceramie dielectric
material by General Electric scientists.

for full information write to

GENERAL &3 ELECTRIC

SPECIALTY ELECTRONIC COMPONENTS DEPARTMENT
W. GENESEE STREET, AUBURN, NEW YORK
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TUBE BUSINESS MAKE UP

TRANSMITTING & INDUSTRIAL
TUBES & TRANSISTORS

RECEIVING TUBES (EXCEPT CRT'S)

SUBMINIATURE
"\ LACORN TYPE
\ 9%

METAL
TYPE
§%

\

—
NMIKIATURE
TYPE
52%

STANDARD, 6T
& GT/6 TYPE
30 %

$ 288.8 MILLION

TRANSISTORS
14%

MAGNETRONS
3%

GAS OR VAPOR
TUBES
15%

HIGH-VACUUM TUBES
(NONRECEIVING }

2% %

$162.5 MILLION

Tube Business Hits $800 Million

Volume keeps rising as
tube types change and more
firms enter the field

TotaL factory shipments of elec-
tron tubes of all types have in-
creased six-fold since 1947. This
includes picture tubes, receiving
tubes, transistors, transmitting and
industrial type tubes. Factory sales
increased from $122 million in 1947
to about $800 million in 1955.

» Types—Receiving tubes exclud-
ing picture tubes account for the
largest volume of sales for tube
makers. They represent approxi-
mately 42 percent of total tube
husiness. Cathode-ray tubes follow
with 32 percent and transmitting
and industrial types account for
the remaining 26 percent.

In 1947 receiving tubes accounted
for 71 percent of total volume, crt’s
6 percent and industrial and trans-
mitting tubes, 23 percent.

» Growth — Cathode-ray  tubes
have shown the greatest growth of
all electron tubes since 1947 due
to the growth of tv. Receiving tube
volume has also grown fast.

Industrial-type tube sales have
risen as a result of increasing use
of radar which has boosted mag-
netron sales from less than $4 mil-
lion in 1947 to more than $49
million. in 1954.

» Shift—Breakdown of receiving
tube sales by types shows that
miniature tubes now account for
approximately 52 percent of receiv-

24

ing tube dollar volume. They have
registered a nine-fold increase in
sales since 1947.

Standard types account for 30
percent followed by subminiature
and acorn types with 9 percent and
metal types with 9 percent. In 1947
the portion of total receiving tube
dollar volume that each type ac-
counted for was: standard, 57 per-
cent; miniature and acorn, 19
percent; subminiature, 3 percent;
metal types, 20 percent.

The percentages show the rise of
miniature and subminiature tubes
and the decline in importance of
standard and metal types in the
past & years.

» Companies — Average employ-
ment in the tube industry has in-
creased 156 percent since 1947 to
70,900 employees. Today there are
156 tube manufacturers in the U. S,
compared to 51 in 1947.

About 80 of these manufacturers
employing over 33,000 workers are
located in the Middle Atlantic
states with Pennsylvania account-
ing for 19 tube manufacturers and
over 15,000 employees. North Cen-
tral states have 25 tube makers
with close to 12,000 workers. Illi-
nois has over 2,300 tube employees.

New England has 22 tube manu-
facturers but employs the second
largest number of workers, nearly
15,000. The West has 20 tube mak-
ers and employs approximately
2,400 workers. The South has 7
tube firms employing nearly 8,000
workers.

Canadian Electronics
Nears Half Billion

Major show and convention
for the industry takes place
this month in Toronto

SHOWCASE of Canada’s growing
electronics industry will be the
Canadian IRE Convention; to be
held Oct. 1-8 in Toronto’s Exhibi-
tion Park.

The convention will report on an
industry which has enjoyed a seven-
fold growth since 1946. Annual
volume is now $500 million. More
than 120 exhibitors including gov-
ernment departments will partici-
pate. Engineers will deliver some
130 technical papers.

» Radio-TV—The Dominion has
become one of the world’s major tv
markets since World War II. It
now has over 2 million tv sets in
use and ranks only behind the U. 8.
and Great Britain in set population.
As for tv stations, only the U.S.
has more than Canada’s 33.

In 1955, 865,936 tv receivers
were produced compared to 593,856
n 1954 for a 45.8-percent increase,
according to RETMA of Canada.
Sales in 1955 totaled 776,536 com-
pared to 619,428 in 1954.

Radio production also increased
in 1955. A total of 481,328 sets
were made in 1955 compared to
406,078 in 1954 for an 18.5-percent
increase. Radio sales last year to-
taled 523,066 compared to 431,456
in 1954 for a 21.2-percent increase,

» Defense—Growth of Canada’s
defense electronics business is in-
dicated by the dollar volume of con-
tracts awarded by the Department
of Defense Production. For un-
classified contracts over $10,000,
volume in representative months
has ranged from $500,000 to $2.7
million to nearly $4 million.

During 1954, the Department of
Defense Production placed almost
90 percent of its total electronics
orders with Canadian firms. Previ-
ously, the portion was about 75 per-
cent. However, many of the Cana-
dian firms are sales offices of
foreign manufacturers so that

{Continued on p 26}
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TUNING FORK
RESONATORS -
THE ULTIMATE
IN PRECISION -
AUDIO

FREQUENCY
CONTROL

PHONE OR WRITE for complete information regarding
component type Tuning Fork Resonators, or

variously packaged Tuning Fork Frequency Standards.

PHILAMON LABORATORIES INC.
90 Hopper Street, Westbury, Long Island, N. Y. EDPgewood 3-1700
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actual production of these orders
took place outside of the country.

» Companies—According to Cana-
dian Aviation Electronics, of the
24 radio and tv set manufacturers
in Canada, 20 are foreign con-
trolled or owned outright and this
is representative of the conditions
of ownership in other specialized
areas of electronics and its sup-
porting parts industry in Canada.

There are approximately 25,000
production workers employed in the
present basic Canadian electronics
industry with an annual payroll of
over $75 million, according to Cana-
dian RETMA. The figure does not
include workers in telephone and
telegraph manufacturing and other
associated services.

» Export—Following World War
II, about 100,000 radios per year
were exported by Canadian manu-
facturers but as countries increased
trade controls the total dropped. In
1954 it was down to 16,000 radios
per year and 1955 exports were
about 10,000 units.

» Future—By the end of 1957 it
is expected that there will be 3.5
million tv sets in use in Canada.
By 1958 sales are expected to rise
even higher because the coast-to-
coast microwave tv network is
scheduled to be in operation.

It is hoped that by early 1957
the CBC will convert its existing
transmitting equipment for color to
retransmit U.S. color programs.

! FCC Actions

> Reconvened at end of August after recess

> Replied to Colorado governor Ed Johnson (who has
“blessed” operation of unlicensed tv booster trans-
mitters) saying government control of radio must be
at the federal level and warned against recurrence
of difficulties leading to Radio Act of 1927

> Postponed until Nov. 15 the deadline for comments
on deintermixture rule-making involving 13 channel
shifts

> Suggested formation of industry television alloca-~
tion research committee under RETMA chairman to
advice FCC on uhf-vhf problems.

> Maintained deadline of Oct. 1 for comments on
proposal to shift all tv into uhf channels

> Invited to uhf study meeting representatives from
NARTB, RETMA, Association of Maximum Service
Telecasters, Committee for Competitive TV and Joint
Council on Educational TV

> Relaxed temporarily requirements regarding spu-
rious emissions from uhf translators to encourage
use under limited type approval

> Granted first three tv translator construction per-
mits. When built, these uhf repeater stations will
extend program coverage of Los Angeles and San
Francisco stations.

> Finalized rule making relative to marine fre-
quencies in the 2-mc range for the Miami, Florida
area and Seattle, Washington

Isotopes Boost Electronic Instrument Sales

Users of the materials increase
five-fold, boosting market for
associated electronic equipment

INDUSTRIAL users of radioactive
isotopes have increased more than
500 percent within the past five
vears, widening the sales potential
of the field for electronic instru-
ments and equipment by a corres-
ponding amount. According to a
survey by the Atomic Industrial
Forum, over 1,000 industrial organ-
izations in the U. S. are now using
atomic energy bvproduct materials
in 1,347 different installations.
Radioactive materials supplied by

26

AEC are used for gaging and con-
trol operations in the manufacture
of a wide variety of consumer prod-
ucts, ranging from roofing and
flooring materials to cigarettes, by
more than 400 organizations. In
the first six months of this vear 304
additional users applied for radio-
isotopes raising the total to 3,279,
according to AEC.

> Savings—Some 350 firms are
using nuclear by-product materials
in radiation inspection of welds and
castings and in other metalworking
operations. According to estimates
by AEC, these and other radioiso-

tope applications now mean an an-
nual saving to industry of $200 mil-
lion. AEC estimates that the figure
will reach $1 billion annually with-
in the next ten years.

» Markets—Research, development
and testing organizations, accord-
ing to the Forum survey, account
for the largest number of isotope
user organizations, with manufac-
turers of electrical equipment, elec-
tronics and instrumentation, and
the metalworking industry next in
order. Other users include compan-
ies in almost every industry.

{Continved on p 28)
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The emphasis is shifting

It used to be that you would design
an airframe for payload—and pro-
vide minimum required instrumen-
tation.

The emphasis is shifting.

In this new age of electronic mis-
sile guidance and identification, the
chicken is now the egg and the cart
pulls the horse. Instrumentation
comes first—after which a mobile

container is designed that will carry
it with greatest efficiency.

This shift finds the sturdy shoul-
ders of Stewart-Warner Electronics
braced for the greater load. Stewart-
Warner has pioneered in electronics
for thirty years. Today, S-W Elec-
tronics is pioneering in the strato-
spheric (see note) electronics of
tomorrow.

Eﬂ]] ELECTRORNICS

I!J AR n [ o Division of Stewart-Warner Corp.
1300 N. Kostner Ave., Chicago 51, il

Note: We have room for a few
more GOOD engineers up here.



INDUSTRY REPORT— Continued

SCIENTIST at National Carbon obtains current from gases in experimental fuel cell
as

Solid State Lures Physicists

Electronics research
employs 25 percent of
the nation’s physicists

ABOUT twice as many physicists are
employed in the electronics and
electrical machinery field as in any
other manufacturing industry. The
professional and scientific equip-
ment field, which also includes elec-
tronic equipment, is the next
highest employer, followed by the
chemical field.

About 25 percent of all physi-
cists in the U. S. specialize in elec-
tronics regardless of the industry
in which they are employed. It is
the highest percentage for special-
ization in any branch of physies.
About 15 percent specialize in nu-
clear physies, the next highest field.

» Functions—Most of the phys-
icists in electronics specialize in
general electronic research followed
by circuits, tubes, microwaves,
physical electronics and communi-
cations. The remainder specialize
in fields ranging from telemetering
to fluorescent materials.

In solid-state physies most phys-
icists specialize in general solid-
state physics, the physics of metals
and in semiconductors, including
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transistors. The remainder special-
ize in solid state fields ranging
from magnetism to the physics of
gases and high polymers.

» Jobs—National Carbon Co. esti-
mates that there are 16,500 phys-
icists in the U. S. and that between
3,000 and 4,000 have specialized in
solid-state physics. During the
1930’s there were only about 100
physicists in the field. The company
sees the possibility within the next
decade that the demand for special-
ists in solid-state fields will double.

>»Development — Although the
transistor is the most publicized
product of solid-state research to
date there are other developments
that have a similar potential. One
is the fuel cell shown, an experi-
mental battery by National Carbon
that produces electricity from such
gases as oxygen and hydrogen
which serve as positive and nega-
tive poles respectively.

National Carbon also announced
that it has grown in its new Ohio
laboratory, single crystals of cad-
mium sulfide three-eights of an
inch in diameter and several inches
long using newly-developed re-
search techniques.

VORTAC
Unites VO.

Compromise reco.
implements aim of
common system

CONTROVERSY over the
radio-frequency spectrum

ments of the military’s .

and CAA’s VOR-DME radio
gation systems has been resc
by decision of the Air Coordir
ing Committee to adopt VORTA.
which combines features of both.

»Implementation -— Until now.
U.S. pilots have looked to VOR
(vhf omnidivectional range) for di-
rectionu! information and to DME
(distance measuring equipment)
for their actual mileage from a
given station. Features of the dis-
play equipment make it possible to
tie in with ILS (instrument land-
ing system) at some economyv of
space, weight and dollars.

To date, no appreciable quantity
of DME transmitting or receiving
equipment has been put into serv-
ice. There are from 100 to 300
DME receivers installed and effort
will be made to retain existing
DME transmitters until 1960,

» Tactical Use—TACAN (tactical
air navigation) was developed for
the military to perform the same
functions as those of VOR-DME,
Because ditfferent electionic tech-
niques were employed, it has been
found easier to site TACAN trans-
mitters (ELECTRONICS, p 174, Oct.
1955). Since some frequencies are
shared in common by the two sys-
tems, it wus, for this reason, im-
possible for both to exist indefi-
nitely.

Financial Roundup

NINETEEN more companies in the
electronics field made net profit
reports in the past month. The
results were mixed but 13 com-
panies made gains over 1955 pe-
riods. Six firms reported profit

declines.
Following are the net profits
(Continved on p 30)
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reenleaf

QUALITY ABOVE ALL!

£

MRS e

HIG-5, Model PCK GYRO

DATA
. Spin Motor: 9.5 volts, line to line, 400 cps, three phase.
. Power Required: 4.5 watts @ 0.35 p.f. running.
. Synchronous Speed: 12,000 R.P.M.
. Run-up Time: 45 seconds maximum.
. Angular Momentum: 1 x 10° gram-centimeters */second.
. Gimbal Travel: &= 8° maximum.
. Signal Generator Sensitivity: 72 millivolts/milliradian with 200
milliamperes, 400 cps excitation.
. Signal Generator Null Voltage: 21 millivolts maximum.
. Signal Generator Linearity Deviation: + 1%.
. Torque Generator Sensitivity: 44 dyne-centimeters/milliampere?
{ T type, direct current).
. Torque Generator Llinearity Deviation: -4 1%.
. Input Rate: 0.029 to 57.3 degrees/second.
. Characteristic Time Constant: 0.0024 seconds.
. Drift Rate: 5 degrees/hour maximum,
. Output Angular Rate, Input Angular Rate Ratio: 1.0.
. Heater Power: 225 watts total from one 75 watt and one 150 watt
section, 28 volts direct current.
. Operating Temperature: 167° F. (75°C).
. Weight: 3 pounds.
. Single Degree of Freedom.
. Viscous Damped.

NOTE: This Gyro can be readily modified to meet your requirements. We invite inquiries
listing specifications.
The Greenleaf Line of Gyros and associated devices is being steadily ex-
panded. It now includes a wide selection of Free and Rate Gyros, and the
HIG-3 and HIG-4 Gyros.

ENGINEERING - DEVELOPMENT - PRODUCTION

THE l f Write, wire or phone for further information.
A Division of MANDREL INDUSTRIES, INC,
ENGINEERS WANTED 7814 W. Maplewood Industrial Court Saint Lovis 17, Missouri
Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros,
G'ee"le‘f’f°ffe" vnusual  pifferential Pressure Mach Meters, Air Speed Indicators,
opportunities for mechani-  Computers, Switches and many other precision-built components.
cal and electrical engineers.
GRE-66

ELECTRONICS — October, 1956 Want mare information? Use post card on last page. 29



INDUSTRY REPORT— Continued

of the companies for the fiscal
periods indicated:

Net Profit

Compuny 1956 1955
Admiral ém ....... $1,748,055 $1,946,192
Am. Bosch Arma 6m 2,228,281 2,367,282
Am. Cable & Radio

6m ... 573,449 404,732
Am. Electronics 6m. 185,412 144,161
Amphenol 6m ..... 626,446 442,984
Applied Science 6m. 73,400 227,800
Burroughs 6m ..... 6,303,428 4,760,626
CBS6m ........... 5,308,990 6,327,672
Curtiss-Wright 6m. .20,452,138 15,065,859
Edo Corp. tm...... 309,000 203,000
KEitel-McCullough 6m 817,167 351,994
High Voltage 6m. .. 78,765 52,178
Lear 6m .......... 1,017,044 876,366
Electronic Eng. 6m. 50,965 30,744
National Co. 6m. . ., 52,425* 88,405*
Sperry Rand 6m...,10,062,046 9,027,895
Texas Instruments

6m ..., 1,029,847 696,010
Tung-Sol 6m ..., .. 1,296.654 1,528,792
Varian Assoc. 9m. . 223,007 234,215

*loss

Movie Makers Use

More Electronics

Equipment reduces retakes and
capital investment requirements
while maintaining quality

TELEVISION and radio equipment is
helping the motion picture industry
to reduce production costs. Exten-
sive retakes that absorb production
time and dollars are cut through use
of the equipment.

» Video—Use of industrial tv by
a piggy-back system of attaching
an itv camera to a film camera has
been used experimentally. This idea
has been carried a step further
in Du Mont’s Electronicam system
whieh unites a Mitchell 35-mm mo-
tion picture camera with an image-
orthicon tv camera through a com-
mon optical system so that parallax
is eliminated and an identical pic-
ture goes to each unit.

» Equipment—All equipment is
contained in a pair of trailers that
can be moved from studio to studio
and set to set. This reduces the
capital investment required in per-
manent stage installations.

» Cost—The system will be leased
to movie studios at from $1,500 to
$3,900 a week depending on fa-
cilities required. A Du Mont field
engineer will accompany each mo-
bile system.

The unit shown has been leased
to the Paramount-Sunset Studios in
Hollywood. Du Mont expects 15
mobile units to be in use by the end
of 1957,

30

Meetings Ahead

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. 1-4: Semiconductor Sym-
posium Electrochemical So-
ciety, Statler Hotel, Cleveland.

Oct. 1-5: AIEE Fall General
Meeting, Morrison Hotel, Chi-
cago, IlL

Oct. 3: AIEE program, New
Concepts In Control Systems,
Wednesday evenings through
Dec. 19, Westinghouse Audi-
torium, New York, N. Y.

Oct. 8-12: SMPTE 80th Con-
vention, Ambassador Hotel,
Los Angeles, Calif.

Oct. 8-9: Second National Sym-
posium on Aeronautical Com-
munications, IRE, Hotel
Utiea, Utica, N. Y.

Oct. 10-11: Engineering Conven-
tion of the Central Canada
Broadcasters Association, Sea-
way Hotel, Toronto.

Oct. 10-12: Third National Sym-
posium On Vacuum Technol-
ogy, Committee On Vacuum
Techniques, Sheraton Hotel,
Chicago, Il

Oct. 11: IRE, AIEE Creative En-
gineering Symposium, six lec-
tures to be presented on
Thursday evenings through
Nov. 18, University Museum
Auditorium, Phila., Pa.

Oct. 11-12: URSI Fall Meeting,
University of California,
Berkeley, Calif.

Oct. 15-17: Radio Fall Meeting,
IRE, RETMA, Hotel Syracuse,
Syracuse, N. Y.

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

Industry Shorts

» Prediction that next year’s tv
sets will be four or five inches
shorter in depth, made by W. R. G.
Baker of GE, is based on the avail-
ability of 110-degree deflection an-
gle picture tubes by the end of this
year or early next year.

» Distribution revenues in the elec-
tronics industry should reach about
$2.3 billion this year and should be
up to $3.5 billion in five years, ac-
cording to D. G. Mitchell, president
of Sylvania.

» Cost of converting solar energy
into electricity by silicon solar cells

Oct. 18-19: AMA Conference,
Organizing Research And En-
gineering For Profit, Statler
Hotel, New York, N. Y.

Oct. 22-23: Fall Meeting of As-
sembly, Radio Technical Com-
mission for Aeronautics, Hotel
Marrott and CAA Technical
Development Center, Indian-
apolis, Ind.

Oct. 25-26: Second Annual Tech-
nical Meeting of the IRE Pro-
fessional Group on Electronic
Devices, Shoreham Hotel,
Washington, D. C.

Oct. 29-30: East Coast Aeronau-
tical & Navigational Confer-
ence, IRE, Fifth Regiment
Armory, Baltimore, Md.

Oct. 29-Nov. 2: International
Convention On Ferrites, Brit-
ish IEE, London, England.

Nov. 7-9: Ninth Annual Confer-
ence On Electrical Techniques
In Medicine And Biology, IRE,
AIEE, ISA, Gov. Clinton
Hotel, New York, N. Y.

Nov. 8-9: Kansas City IRE
Technical Conference, Town
House Hotel, Kansas City,
Kan.

Nov. 14-16: Symposium on Op-
tics and Microwaves, IRE,
G.W. University, Lisner Au-
ditorium, George Washington
University, Washington, D.C.

Nov. 15-16: New England Radic
Engineering Meeting, IRE,
Hotel Bradford, Boston, Mass.

Nov. 29-30: IRE PGVC Annual
Meeting, Fort Shelby Hotel,
Detroit, Mich.

Dec. 5-7: Second IRE Instrumen-
tation Conference & Exhibit,
Biltmore Hotel, Atlanta, Ga.

Dec. 10-12: Eastern Joint Com-
puter Conference, IRE, AIEE,
ACM, Hotel New Yorker, New
York, N. Y.

should be reduced from the 3$600
per watt present cost to about $30
per watt, according to Hoffman
Electronics.

» Electronic equipment on the
DC-8 jet airliner may weigh as
much as one ton and cost $140,000
more than the entire cost of the
prewar DC-3, according to Douglas
Aircraft.

» Price increases on all of its ca-
pacitor lines averaging about 7.5
percent, just announced by GE,
were made to cover higher mate-
rials and labor costs. Aluminum
and steel account for about 23
percent of an average capacitors
weight.
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NOISE FIGURE
MEASUREMENT
10-3000 MC

KAY
/Méyd 'N(’dé’ -Sr SPECIFICATIONS

Frequency Range: 10 mc to 3,000 mc

> Absolulely no modulation sm.oise) SUpR! Output Impedance: 50 ohms unbalanced into

® Built-in Siubil“y Type N Connector

® Longer life on noise diode Noise Figure Range: 0 to 20 db

® Ease of operation due to front panel design ' Filament Voltage Supply: From regulated
* All power supplies regulated supply

A calibrated random noise source providing an output Meter Calibration: Linear in db noise figure:
from 10-3,000 mc, the Mega-Node Sr. may be used to logarithmic in D.CM.A.

measure noise figure and receiver gain and for the indirect

calibration of standard signal sources. Fuse Protection: One Type 3AG, 2 amps

. Tubes: 1 Eclipse Pioneer TTI Diode
At the lower end of the frequency range noise figure o
may be obtained directly from the meter. For greater Power Supply Source: 117 Watts + 10%
accuracy at higher frequencies, corrections for diode tran- 60 cps A.C. Available for 50 cps
sit time and termination mismatch are available from Power Consumption: 200 Watis

charts supplied with each instrument. .
Price: $790.00 FOB Plant

KAY :
Microwave Mega-Nodes
KAY
Calibrafed random noise sources in the microwave N
range, used to measure noise figure, and receiver /Mé’ﬂd Mf
gain and calibrate standard signal sources in radar Calibrated random noise source
and other microwave systems. Available in following reading direct in db, for measure- KAY
waveguide sizes to cover range of 960-26,500 mc. ment of noise figure, receiver
gain and for indirect calibration k d d
RG-69/U $400 +RG-51/U $195 of standard signal sources. Fre- a a-'N(’ f
""""" : 9 quency range, 5 to 220 mc; Out- . .
tRG-48/U . ........ 195. TRG-52/U .......... 195. put impedances, unbalanced—50, Complete radar noise figure measuring set for
tRG-49/U ... ... .. 195, RG-91/U .......... 250. 75, 150, 300, Infinity; balanced— IF and RF, including attenuators, detector and
100, 150, 300, 600, Infinity; noise . c | ith li
iRG-50/U .......... 195. RG-53/U .......... 250. figure range, 0-16 db at 50 ohms noise sources. Complete with power supplies.
0—23.8 db at 300 ohms. Frequency range: 5 to 26,500 mc; noise figure;

Avdilable with fluorescent or inert gas (argon Price $295 range, up to 21 db, in lower part of spectrum.
or neon) tubes. Noise output fluorescent tubes, FOB plant Prices on request.

158 db *+.25 db; argon gas tubes, 15.2 db B

.1 db*; neon tubes, 18.0 db ==.5 db*.
*Noise output of inert gas tubes independent
of operating temperature.

Universal Power supply for both fluorescent
or argon gas and all wave-guide sizes: $100.
1$167. per Guide when 3 or more are pur-

chased with $100. Power Supply.
NEW! WR-770; WR-650—$595.00 each; WR-510; WR-430; KA I ELECTRIC coMPANv

WR-340—$495.00 each. AN WR numbers fluorescent only.

For Complete Information Regarding These, and Other Kay Instruments, Write:

DEPT. E-10 14 MAPLE AVENUE PINE BROOK, N. J.
CAldwell 6-4000
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UL VINYL-GLASS SLEEVING
BH VINYL-SIL 105

BH Vinyl-Sil 105 is the first vinyl-glass sleeving to be awarded Underwriters’
Laboratory approval for operating temperatures of 105°C. Even the best
extruded vinyl sleevings cut-thru when bent over sharp edges. But BH Vinyl-
Sil 105’s patented Fiberglas braid prevents total cut-thru and reduces the
danger of shorting out. Important as it is, UL approval is only one advantage
of BH Vinyl-Sil 105. Another is its 8,000 volt mzininiun short-time diclectric
breakdown, and here are six more:

heat-aging resistance.

flow resistance.

chemical and oll resistance.

abrasion resistance.

low temperature flexibility (minus 45°C.)
no capillary attraction to water.

BH Vinyl-Sil 105 is available in all colors — on spools, in coils, 36” lengths
or in cut lengths on special order — in all NEMA standard sizes. To distin-
guish it, the product name is printed directly on the sleeving. Data sheets and
samples are available FREE. Send for some today and make your own tests.

BENTLEY, HARRIS MANUFACTURING COMPANY

1310 Barclay Street
CONSHOHOCKEN, PA. Telephone: TAylor 8-0634

BENTLEY, HARRIS

SLEEVINGS

BH . .. use of Fiberglas, heat-treated Fiberglas, true high temperature
flexibility, vinyl-coated Fiberglas, silicone rubber coating, colors in silicone rubber, true
Class B (130°C.) protection, UL approved vinyl-glass sleeving (105°C.)

BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Patent
Nos. 2393530, 2647296; 2647288). “Fiberglas” is Reg. TM of Owens-Corning Fiberglas Corp.

Want more information? Use post card on last page. October, 1956 — ELECTRONICS



TYPE 570 CHARACTERISTIC-CURNE T8 ACER

Calibrated Controls
Ac

Displays Families of Curves

on CRT Screen vrate current and voltage read

of Vot racter ings directly from the crt screen.
ishic curves per fam -with as many .
i family. Wide Display Range
11 current ranges from 0.02 ma/div
Plots All important o 50 ma/div
Characteristics )
9 voltage ranges from 0.1 v/div
Plate current ogainst plate volta

50 v/ div.

11 series-load resistors from 300 ohms

t 1st grid ve

Screen current against plate voltage.
. 3 to 1 megohm

Grid vurrert against plate voltage.
id cu

7 grid-step values from 0.1 v/step
to 10 v/step.

ent against grid

Price — $925
f.o.b. Portland, Oregon

ENGIMNEERS — interested in furthering the ad-
vancement of the oscilloscope? We have open-
ings for men with creative design ability. Write
to Richard Ropiequet, Vice Pres., Engineering.

Tekitronix, Inc.

P. O. BOX 831 PORTLAND 7, OREGON
Phone CYpress 2-2611 « TWX-PD 265 « Cable: TEKTRONIX

ELECTRONIKS — October, 1956

Want more information? Use post card on last page

The Tektronix Type 570 Characteristic-Curve Tracer

can save you many hours in circuit-development work

by providing quick, accurate pictures of vacuum-tube

characteristics. You have complete control of the

operating-condition setup, permitting a realistic approach

to actual circuit conditions, whatever they may be. You

get curves that can be very important in a particular circuit

problem; but are rarely, if ¢ver, published in handbooks.
The Type 570 can also be used for rapid presclection

of vacuum tubes, cither by comparison with another

vacuum tube, or with curves outlined on a crt mask.

Piease call your Tektronix Field Engineer or
Representative or write direct for new booklet,
Type 570 Technical Description.

Fig. 2

wit

fro
This s
af

Fig. 4 G e,

tnherent r-

isti ny

part of the curve. Calibraoted scoles above

/ste é o are 0.2 v/div horizontol, 0.5 ma/div

Vertical scale is IO. ma/div, horizontal

vertical, with zero paoinis ot center of
scale 10 v /div.

screen,
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PAT. PENDING
Wire wound, high temperature,

humidity proof, ruggedized,

wi-emmzed DALOHM A10-W-TRIMMER POTENTIOMETER

The culmination of four years of research and development, Dalohm A10-W-Trimmer
is designed to meet theever-increasing requirements of MIL specifications such as
MIL-E-5272A and MIL-R-12934. It provides precision adjustment in critical electronic
circuits under extreme environmental conditions. It has an extended winding surface
and assures high precision resolution without sacrificing sub-miniature design. Size 1s
.220 x .310 x 1.250; weight is 2.25 grams.

* Resistance values 10 ohms to 50,000 ohms with standard tolerance of 5%. Power rating
0.8 watt. Temperature coefficient of wire 0.00002/Deg. C. Other resistances, tolerances,
and leads available on special order.

» Completely sealed. Housing is of thermosetting, glass filled material with heat resistance of
200° C continuous. Precious metal plating on all metal parts to eliminate corrosion and
electrolysis. Air evacuated and replaced with silicone grease to eliminate breathing, moisture,
dirt, oxidation and undesirable vibration characteristics.

¢ Unique new type sliding contact assures continuity at high vibration levels and eliminates
slider to lead screw damage.

¢ Unique safety clutch prevents damage from over-excursion of trimmer adjustment screw.

* Unit holds set resistance valves—internal units have nearly identical coefficients of expansion.

* Mounting flexibility provided by two #2-56 mounting screw holes for either stacked or
multiple arrangements,

32B Want more information? Use post card on lost page. October, 1956 — ELECTRONICS
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Hermetically sealed,
moisture proof, ruggedized

vi-g-tized DALOHM DP-12 POTENTIOMETER

for critical electronie circuitry—built to surpass JAN-R-19

Dalohm DP-12 potentiometers are completely protected from aretic
=cold or tropicslamp, from shock, vibration, salt-laden air and ultra-
high altitude.-The mechanism, winding and contacts are unaffected
by atmospher.c conditions outside the unit and are able to give the ¥y
highest perforniance under extremely adverse conditions.

Powered at 4 #ztts, the DP-12 has a power rating of 100% at 40° C,
derated to 0 at 125° C. Housing and shaft are made of black ano-
dized aluminam with the back plate of corrosive resistant alum-
inum. The umt is designed for back panel mounting with integral
threaded base

‘s OPERATIONAE CHARACTERISTICS—Operating temperature range is —55° C
to 125° C. Mmimum rotational life is 25,000 mechanical cycles.

WIDE RESISTANCE RANGE—Standard resistance range is 100 ohms to
40K ohms with standard tolerance of 5%. {Other ranges and tolerances
available on spetial order.)

PRECISION WINDING—Dalohm resistance winding gives excellent linearity
with 3% maximnum devigtion. Resolution is precise with 0.5% maximum.
Temperature cefficient of the wire is 0.00002/Deg. C on values of 500 ohms
and up; 0.00C50/Deg. C on values below 500 ohms. Dielectric strength

is 1,000 VAC ap to 50,000 feet altitude—1000 megohms, minimum.

SENSITIVE SHAFT ADJUSTMENT—Constant shaft torque of 6 inch-ounces, max.,
throughout opercting temperature range provides ease in sensitive adjustment.

Effective shaftrotation is 275 degrees minimum. Shafts available screwdriver
slotted, flatteck ot round in lengths of 3”7, %", 17,1%", 27, and 22",

= 7 - » § .

Wire-Wound DALOHM PH25 - —
POWERHOUSE RESISTOR ) B wite for bulletns n these and other

o“‘-°"~)
Here is a rugged new resistor for panel mount- AM— Q
ing. Like all Dalohm resistors, it is carefully
designed and skillfully made for all applica-
tions where equipment must survive the most
severe environmental, shock, vibration, tem-
perature and humidity. Coated with special
silicone material and sealed in black anodized
finned aluminum housing, Type PH-25 is im-
pervicus to moisture, salt ions, vapors and
gases.

| equipment, including wire wound
| resistors, deposited carbon resistors
| and collet-fitting knobs

" DALE PRODUCTS, INC.

Resistance ranges from 0.1 ohm to 15,000 ohms with = 1300 28th Ave,,
tolerances of .05% to 5%. Powered at 25 watts. ] Q’ ! Columbus, Nebraska, U.S.A.
Inductive winding; temperature coefficient of wire )
0.00002/Deg. C.

Applicable MIL specificotions: Applicable paragraphs of
MIL-R-26-B and MIL-R-18546-A (Ships).

Two terminal lugs; 1%-7 lock nut furnished as
standard equipment.

.

3

In Canada: Charles W. Pointon, Ltd., 6 Alcina Ave., Toronto
Export Dept.: Pan-Mar Corp. 1270 Broadway, New York

3
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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 no more and you
benefit by:
e 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, Il

If you have a headed part that vou 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%. Iuformation on vequest from a
Harper Field Engineer.

Specialists in all corrosion-resistant fastenings

Bolts e NMNuts e Screws o Rivets ¢ Washers
of Brass ¢ Bronze e Monel ¢ Aluminum e Stainless

3 e

' OVER 7000 ITEMS IN STOCK... HARPER DISTRIBU

A 4 # - S, e 220

32D Want more information? Use post card on last page.
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in volume
production...

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

ON GYROS oy ‘AZeses

SINGLE AXIS, YVISCOUS 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 37 per nour.
FULLY FLOATED: Will withstand over 100 G's shock.

MASS UNBALANGCE: 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.

REAC Analog
Computers

Precision
Floated Gyros

Precision
Resolvers and
Fhase Shifters |

Servo

Mechanical s flﬂﬂfif CORPORRTION
Parts

REEVES 1N TRUMENT CURPORATION

ASubsidiaryofDynamics Corporationof America
201 East 91st Street, New York 28, New York

BRYS6
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Multi-channel --

telegraph Al or
telephone A3. &

Components
conservatively
rated. Completely
tropicalized.

Model 446 transmitter operates on 4
crystal-controlled frequencies (plus
2 closely spaced frequencies) in the
band 2.5-24.0 Mcs (1.6-2.5 Mes
available). Operates on one fre-
quency at a time; channeling time
2 seconds. Carrier power 350 watts,
A1l or A3. Stability .003%. Operates
in ambient -35° to 45°C. Nominal
220 v0lt,50/60 cycle supply.Conser-
vatively rated, sturdily constructed.
Complete technical data on request.

AER

3090 DOUGLAS ROAD

34 Want more information? Use post card on last page.

STABLE

|
High stability (.003%) under )
normal operating :

i

conditions.

Here's the ideal general-purpose high-
frequency transmitter! Model 446...
4-channel, 6-frequency, medium power,
high stability. Suitable for point-to-
point or ground-to-air communication.
Can be remotely located from
operating position. Co-axial fitting to
accept frequency shift signals.

Now! Complete-package, lightweight airborne communications
equipment by Aer-O-Com! Write us today for details!

| COM
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eon
for microwave and

special tubes

Here are just six Raytheon Microwave and Special
Tubes from the largest, most complete line in the
industry. You can add many hours of reliable service
to your microwave, radar and special equipment

by designating Raytheon Tubes.

Data booklets on Magnetron, Klystron and Special
Tubes are available on request — without cost or
obligation. Write for your copies today.

For complete details of Raytheon’s free Application
Engineer Service please contact Power Tube Sales.

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-52
Waltham 54, Massachusetts

Regional Sales Offices: 9501 W. Grand Avenue, Franklin Park, lllinois
622 S. LaBrea Avenue, Los Angeles 36, California

QK464
Storage Tube

Magnetic Deflection Type

Resolution—400 lines

6116

Klystron
Ruggedized
Thermally Tuned
Frequency—
8500 to 9660 mc
Power Qutput—
35 mw

RK3B24W

Half Wave-High Vac.
Diode Rectifier
Max. Peak

Inverse Voltage—
20,000

Max. Peak
Current—300 ma

QK518

Backward-Wave
Oscillator
Frequency Range—
2000 to 4000 mc
Voltage Tunable
Power Qutput—

0.1 to 1.0 watts

QK329

Square Law Tube
Function Multiplier

RK2J51A

Magnetron
Tunable—

8500 to 9600 mc
Peak Pulse Power—
40 kw min.

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes,
Storage Tubes, Power Tubes, Receiving Tubes, Picture Tubes, Transistors.




AMERICAN AIRFREIGHT OFFER.
BENEFITS THAT ELECTRONICS
EXECUTIVES WANT MOST

When electronics executives use airfreight to get component parts delivered in hours
rather than days, they specify American Airlines Airfreight. American is their best
assurance of fast, reliable service hecause of these important reasons:

COVERAGE

Only American offers the extra speed of
direct one-carrier service to seventy-seven
leading cities . . . all twenty-three

leading industrial states.

CAPACITY

American has space for your shipments when and
where it’s needed most. A combined daily lift
potential of over a half-million pounds gives American
the greatest capacity of any airline.

FREQUENCY o~

Shipments get faster forwarding . . . spend less time A !
in terminals with American’s greater frequency of L

schedules. Over 1000 departures daily offer more A

service to more cities than any other carrier.

oepenoasiry — AMERICAN
First with scheduled airfrcight, American

today has the largest, most experienced

personnel force . . . most modern handling facilities.

Is better able to solve shipping problems . . . pro-

vide dependable on-time deliveries.

2 AIRFREIGHT

—carries more cargo than any other airline in the world

36 Want more information? Use post card on last page. October, 1956 — ELECTRONICS



Airfreight costs less
than you think

A typical 100 Ib. shipment of electronic
equipment [ren Chicago to New York

costs only $7.50 . . . from Los Angeles
to Detroit only $15.10. ——

CALY
A A
\ Y

e ——
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- A gy = T
R e e T
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Laminated Plastics
Vulcanized Fibre

TAYLOR

FIBRE CO.

Plants in Norristown, Pa. and La Verne, Calif.

PHENOL—MELAMINE—SILICONE—EPOXY LAMINATES ¢« COMBINATION LAMINATES ¢« COPPER-CLAD LAMINATES VULCANIZED FIBRE

Tips for designers

Aircraft fuel gage tank unit uses a tube of
Taylor epoxy glass base laminate . . . an unusual
material noted for excellent corrosion resistance
and electrical insulation over a wide humidity

range.

Welders’ helmets are fabricated from tough
durable Taylor vulcanized fibre .. . readily formed

to many desired contours.

Base plate for high-voltage TV component,
punched from Taylor canvas melamine laminate,
has high dielectric strength and arc resistance.

Rollers for flush doors are now being made from
Taylor paper base tubing with ball bearing insert
..« providing smooth, silent operation at a low cost,

NEW TAYLOR
COPPER-CLAD LAMINATES

Taylor GEC (glass-epoxy)
Copper-Clad and Taylor XX XP-
242 cold punching (paper-
phenol) Copper-Clad. Taylor
uses high purity rolled copper
on base materials with out-
standing electrical properties.

38

Interval timer switches, made by P.R. Mallory & Co. Inc., use various grades

of Taylor paper base phenol laminates for cams and terminal boards.

Thes2 laminates provide electrical insulation, strength, dimensional stability.

Tough specifications?
check Taylor phenol laminafes

Choose from over 30 grades of
Taylor phenol laminates, for the
combination of electrical, physical,
and machining properties you
want. These rugged, versatile
laminates can meet your most de-
manding specifications, improve
end-product performance . . . and
bring you major savings in ma-
terial and fabrication costs.

These laminates, consisting of a
paper, cotton fabric, asbestos,
glass cloth or nylon base impreg-
nated with Phenol resins, were
developed to meet the need for
dependable, moisture resistant
insulation. They possess high
dielectricand mechanical strength.
Unaffected by heat or cold (except
extremely high temperatures) they
resist oils and most chemicals, and
are especially suited to the punch-
ing and machining of accurately-
sized parts. Because of their high
moisture-resistance qualities,

Want more information? Use post card on last page.

Taylor phenol laminates will not
readily warp or become distorted
when subjected to alternating wet
and dry conditions.

You’ll like the way these laminates
handle in the shop . . . how they
punch and stake cleanly, how
they readily machine to hairline
tolerances. And you’ll like the
way they perform in product
application, how they retain their
original characteristics over long
periods of time and under severe
operating conditions.

Taylor offers the service of its
field specialists to help you choose
the grade of material that matches
the exact requirements of your
application. Check with Taylor
now. Write for the general catalog
of Taylor materials. And contact
your nearest Taylor sales engineer
for a discussion of your particular
requirements.

October, 1956 — ELECTRONICS



New General Electric high current silicon rectifier
delivers 10 kilowatts at 200° C junction temperature

The new General Electric high cur-
rent silicon rectificr delivers 10 kilo-
watts—from a much smaller, rugged,
and more compact package. It offers
improved efficiency in a wide variety
of applications such as jet aircraft,
locomotive propulsion motors, and
electro-chemical equipment.

Exclusive General Electric Design

The compuct, steel package is her-
metically sealed to prevent contami-
nation. The exclusive pipe thread
stud design provides best possible
thermal connection to the heat sink.
As a result: The new General Elec-
tric silicon rectifier offers a more
efficient and reliable method for con-
verting AC to DC for any applica-
tion. A full year warranty is your
assurance of fine performance.

Many Possible Applications

Fhe new semiconductor device will
prove invaluable for rectification in
the new AC distribution systems of
modern jet aircraft. In the locomo-

ELECTRONICS — October, 1956

tive industry, the unit is used to
rectify the power supply for trac-
tion motors. In the electro-chemical
ficld—for use in electrolysis and
plating equipment. Other possible
applications include computer power
supplies and DC central station tele-
phonc power supply equipment.

Your G-E Man Has The Details

Ask your G-E Semiconductor Spe-
cialist for the full technical charac-
teristics, ratings, and specifications
together with production and de-
livery information. Or, write today
ta: General Electric Company,
Semiconductor Products, Section
X4106, Electronics Park, Syra

cuse, New York.

TYPICAL APPLICATION
GENERAL ELECTRIC HIGH
CURRENT SILICON RECTIFIER

CIlrRCUIT Three ’hase Bridge Recti-

fier, Resistive Load.

D-C QUTPUT 280 volts, 215 amperes, 60

kilowatts.

RECTIFIER Less than one percent

LOSSES (Y2 KW).

COOLING One 6% inch square %"

REQUIRED thick copper fin for each
of six rectifying units when
used with 2000 fpm 30°C
forced air. Free convection
cooling may be utilized by
increasing the fin area.

VOLUME Total volume of rectifiers

and tins—less than Y5 of a
cubic foot.

Progress Is Ovr Most lmportant Product

GENERAL @3 ELECTRIC

Want more information? Use post card on last page.

39



For

critical
applications ... , 7

NON-POROUS Tube Element Supports of

LinpE Industrial Sapphire provides several
outstanding advantages when used for tube
element supports and spacers in microwave
tubes and related equipment. LinpE sapphire
is a single crystal of 100% aluminum oxide,
optically elear, and having zero per cent
porosity. There are no outgassing problems.
Its diclectric constant is 11.0 at 10,000 mega-
cycles. It has exeellent ultra-violet and infra-
red transmission characteristics. Seals can he
made 1o metals as well as to glass and ceramics.

‘c7ecle SAPPHIRE

Tube supports of LINDE sapphire are par-
ticularly suitable for klystrons, magnetrons,
backward wave oscillators, electron guns, and
similar devices. LINDE sapphire is available
in the form of windows, rods, balls, tubes, and
special shapes.

Detailed information regarding physical and
clectrical characteristics of LINDE sapphire is
available on your request. LINDE engineers
will be glad to discuss your applications with
you. Write to “Crystal Products Dept. BD-10.”

LINDE AIR PRODUCTS COMPANY

Trode-Mork

A Division of Union Carbide and Carbon, Corporation
30 East 42nd Street [TTWW New York 17, New York

in Canada: Linde Air Products Company, Division of Union Carbide Canada Limited. Toronto

The term “"Linde™ is a registered irade-mark of Union Carbide and Carbon Corporation,

Want more information? Use post card on last page.
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AND

Expanding to fully integrated main offices in San Marino, Calif., the
G. S. Marshall Co., Manufacturers’ Representatives, offers broader,
better facilities to the electronic and aircraft industries. Now available
under one roof are the following services:

Stocking facilities for supplying small quantities quickly.

Demonstration rooms— where you can choose from several alternates.
Facilities for housing the field demonstration bus.

Instrument service depaitment —for warranty and other service work.
Literature and prices supplied promptly, on all items sold through Marshall.

rA.“‘S-a'r,'.. %M* g;

i %

Sg MARSHALL CO.

MANUFACTURERS' REPRESENTATIVES

2065 Huntington Drive, San Marino, Calif., RYan 1-9663

NORTHERN CALIFORNIA: 2015 ElI Camino Real, Redwood City * EMerson 6-8214
ARIZONA : 3686 Baker Place, Tucson *» TUcson 7-1501

ELECTRONICS — October, 1956 Want more information? Use post card on last page.
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Represented in California, Arizona and New Mexico by

~M
“Marshall o B
of the
West”

G.S MARSHALL CO.

ENTIRELY NEW!

temperature compensated DC tach generators

Now, for the first time, you get
precise speed measurement, simply
and without having to make the
usual temperature corrections.

ELINCO’s new line of temperature-
compensated DC tach generators,
available in two types, provides
outputs held to within = 0.1%
or to = 0.25% voltage variation
due to temperature change, over
a range of —40° to +100°C. This
amazing accuracy, compared to the
5%-7% variation encountered in

| N
1
Free detailed catalogs on request ‘ EL’NED

uncompensated units, eliminates the
need for external corrective nes-
works, reduces cost, and simplifies
installation in any application call-
ing for precise visual or automatic
speed control. These new time and
money-saving ELINCO generators
are custom-made to individual spec-
ifications in six basic frame and
mounting types. Available outpuss
for operating speeds up to 10,000
rpm and from 1 to 175 volts per
1,000 rpm.

OTHER ELINCO CGUSTOM-BUILT COMPONENTS
HYSTERESIS MOTORS — outstanding for
greater output per watt input — single,
2, 3, and S-speed types, sizes to 1/8 hp.
TORQUE moTors — designed for con-
tinuous or intermitcent stall conditions.
Continuous stall torques to 80 oz. in. —
intermittent duty to 225 oz. in.

Plus over 1,000 basic models of pre-
cision instrunrent-type components

znclndmg-‘ AC & DC GENERATORS e
COMMUTATOR MCTORS e INDUCTION &
TORQUE MOTORS e SELF-SYNCHRONOUS
MOTORS e SYNCHRONOUS MOTORS o
SPECIAL APPLICATION UNITS

ELECTRIC INDICATOR COMPANY, INC.
111 Camp Avenue

Stamford, Conn-



Represented in California, Arizona and New Mexico by

= Nore-SLrnear Denner

What a bill of fare! Sevanty-five standard' non-linear precision potenticmeters
.sixof them instock . .. available for your prototype electromechanical system.
The service is excellent. No waiting, no cover, no minimum e And that’s just the
tahle d’hotemenu . .. to satisfy vour breadboard appetite ® Toorder ala carte,
send us your empiricals. We'll feed them into our digital computer . . . tosave hungry
hours and eliminate human error . . . to check for practicability of manufacture
. and to confirm the points in your data curve. Then, before you can say, “HELIPOT”

custom-made non-linear potentiometer”, vou'll have one on the table!

TStandard functions include :

360" sine-cosine single-sided square
360° sine or cosine o) double-sided square

180° sine | 20 db log

90° sine \ 40 db log
tangential = 75° 50 db log

. available in nine series of
single-turn and multi-turn polentiomelers

Our engineers have cooked up a detailed
breakdown of standard functions

and models, with varying resistance ranges
and conformities. Send for your

copy, It’s data file 1021.

N first in precision poteniiomceters
i 3 Helipot Corporation. Newpor! Beach, California
" Engineering representatives in principel cities
" a division of Bechman Instruments, Inc.

788* RE3. U.S. PAT. OFF.




“Marshall Represerited in Calrfor[na, Arizona and New Mexico. by

*ﬁ G S MARSHALL @@

NEW!? SUB-MINIATURE 3-POLE

P& B RELAY
FOR MULTIPLE SWITCHING

This new P&B KM series was engineered to meet the pressing demand

KM SERIES o ¢ 4 4 for miniaturization and multiplicity of action within a single relay.
ENGINEERING DATA :é’ H P g Application possibilities cover a wide field of diverse products,
coN:nAc;PsDT o < 2L 4 4 4 such ab:
S 4 ()47 SMALL BUSINESS MACHINES
VOLTAGE RANGE LT g ALARM SYSTEMS INTERCOM SYSTEMS
 daguiii - i i AUTOMATIC TOYS REMOTE CONTROLS
COIL RESISTANCE Y,
Up 1o 6700 ohms Here is only one of the great family of P&B relays . . . one of more
COIROWERIREQUIREMENT L {5 than 20,000 design variations. Custorn modification of relays, too, is
e =2 | P&B specialty. Th h dabl for ALL
S ————— ;5(3\.{; 733 '® a specialty. Thus you have one aependable source for your
5°Cto = 55°C < 1) = i I
PUL:IN N 21N __—_{7:' © (Slagpecds EM RELAY ABOVE SHOWN ACTUAL SIZE
75% of nominal voltage > | _#f P&B STANDARD RELAYS ARE AVAILABLE AT MORE THAN
TE:N;:JNAllsg ! N;X J 500 DISTRIBUTORS IN ALL PRINCIPAL CITIES
older lugs R

PRINCETON INDIANA

SHRCINIARY ME AMERICAN MACHINIE ANN ENIININDY CNAMDANY
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G.S. MARSHALL CO. B
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Now! For

TensoliZ%

customers in
the Far West!

COMPLETE SALES,
ENGINEERING AND
WAREHOUSE SERVICE
ON THE WEST COAST

Tensolite field engineers are
strategically located to provide
you with fast and efficient
service!

In Northern California

G.S. MARSHALL COMPANY
2015 EL CAMINO REAL
REDWOOD CITY, CALIF,

i ion
PPED TEF‘-ON |nsu|at|
Telephone: EMerson 6-8214 ; ~\\ 2.

; ieh
_ utilizing our exclusive p'atented technique Whi

_ X ‘'engths, greater
. provides longest contmuo[l:\zximugm exibility.
\

cut-thru resista\;\ce4 ?\{I‘VG, i 14 solid colors.

PARALLEL W

Sizes 20 throug

3. SPIRAL wpra

In Southern California Special cross PPED TzpiopN insulat
e ASERL] R on wi
G. S. MARSHALL COMPANY : 0or coding, i sorSUTLCtoN ang unliitar
2065 HUNTINGTON DRIVE : c;’. (GEN-104) ang i€ that meets ¢,
SAN MARINO, CALIFORNIA [: ions. Sizes g th

Telephone: RYan 1-9663
@)
\

And our neﬁ 2 AT

fEnsouTe e e

PACIFIC DIVISION MIL-W-16878A, Types E and EE!
IN LOS ANGELES Call your local Tensolite field engineer® for assistance in select-

ing the particular Teflon wire construction to meet your specific
requirements — or call directly on Tensolile’s extensive engineer-
ing facilities for the design. development and production of your
custom-engineered wire and cable needs. Catalog sent on request.

Including a new government
bonded warehouse fully
cquipped to make off the shelf
shipments of source inspected
wire and cable. Phone, or write é Tensolite Insulated Wire Co., Inc.
for fast service on your wire 198 MAIN ST., TARRYTOWN, NEW YORK — Tel. MEdford 1-2300
and cable requirements!

NEW ENGLAND WY., COLORADO
HATHAWAY ELEC., INC. *TENSOLITE FIELD ENGINEERS FRANKLIN SALES €O
238 Main ¢ 1219 Calfornia St.
Cambridge 42.Mass. by o, va, DL, NO. ILL, HO.IND. W MICH.  MIFNESOTA DeneriCelorado

CALIF., ARIZ., N. MEX.

MASSEY ASSOCIATES JERRY GOLTEN CO. FRED PETERSON €O N
OFFICE AND WAREHOUSE (LB LT N 1 Thomas Circle, Y. 2750 W. North Ave. 2431 Hernepr fve. 63 Mamsuall .
,l 5 ,l 6 N o G A R D N E R S T R E E T 1106 fericho Tropke. Washington 5. 0.C. Chicago 47, il Misneapolis, Minn. Pasadens . Calit
. New Hyde Park, N.Y. N.C,S.CLTENN., MISS, ALA,
LOS AN L & il 10WA, SO. ILL, MO, KAN.  ARF., OKLA., TEXAS CANADA
GELES 46, CALIF. UPSTATE N.Y. g 'M‘RLT "E»%c' ENSALESTCO ENGINEERING SERV. CO. [wmr}g ;MAvlT«ur;n & CO.  AEROMOTIVE m;ﬂc. PRODS.
ol 4550 Main St 12 Maple Ave. 5257 Queen Mary Rd.
HOllywood 5-6060 WILSON H_ ZIMMERMAN, INC. 132 Wallgrst . SW, Kansas City, Mo Dalas 19, Texas Horlseal Quebe

RGN OHIO, W. P4, 50, IND  KY.  WISCONSIN WAGH, ORE ., 1DAHD, MONT. Brampton, Ontario
SHERIDAN ASSOC € A DICKINSON & ASSOC. M. K_WIDDEKIND CO. &
T s ASsociiTes Roselawn Ceater Bidg 744 . Fourth St 216 First Ave. N. UL ——
579 Brookhurst Ave Cincinnati 37, Ohin Milwaukee 3, Wisc. Sealtle 9, Wash. 87 Benad §
Narbeth, Pa. Hew York, 1.
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GERMANIUM RECTIFIER

D-C POWER SUPPLIES

240 stock models available from
0-10 volts, 0-4 Amperes DC, to
0-160 volts, 0-100 Amperes DC,

SELENIUM RECTIFIER
D-C POWER SUPPLIES
240 stock models available from
0-10 volts, 0-4 Amperes DC, to
0-160 volts, 0-100 Amperes DC,

THYRATRON-REGULATED
HIGH-CURRENT D-C

POWER SUPPLIES

120 stock models available from
4-10 volts, 0-4 Amperes DC, to
64-160 volts, 0-100 Amperes DC.
Catalog E-5

with or without line regulators.

Catalog E-5 with or without line regulators.

Catalog E-5

HIGH VOLTAGE

POWER SUPPLIES

77 stock models available from
0-2.5 KV at 0-2 ma DC, to 0-120
KV at 0-5 ma DC. Intermediate
voltage ranges to 200 ma.
Catalog H-5

ZERO-LAG D-C

POWER SUPPLIES

120 stock models available from
4-10 volts, 0-4 Amperes DC, to
64-100 volts, 0-100 Amperes DC,
Catalog E-5

this
and
custom, too! »i»

881 stock models available from NJE . . .

CHOPPER-STABILIZED STANDARD
CELL REFERENCE SUPER-
REGULATED POWER SUPPLY
Stability, 30 parts per million. Set-
ability, 100 parts per million. Custom
Design File Available.

POWER
SUPPLIES
UNLIMITED

LABORATORY GRADE
REGULATED PLATE

POWER SUPPLIES

18 stock models available from
0-300 volts, 0-300 ma, to 0-600
volts, 0-600 ma. Catalog L-5

STANDARD GRADE
REGULATED PLATE

POWER SUPPLIES

32 stock models available from
200-325 volts, 0-100 ma, to 0-600
volts, 0-300 ma. Catalog $-5

LABORATORY GRADE

DUAL REGULATED

PLATE POWER SUPPLIES

16 stock models available from
0-600 volts, 0-600 ma, to 0-1200
volts, 0-1200 ma. Catalog L-5

STANDARD GRADE
DUAL REGULATED
PLATE POWER SUPPLIES

20 stock models available from
0-650 volts, 0-200 ma, to 0-1200
volts, 0-600 ma, Catalog S§-5

WRITE FOR COMPLETE OR SPECIFIC CATALOG MATERIAL.

N J E coviamiiiin

ELECTRONIC DEVELOPMENT & MANUFACTURING

345 Carnegie Ave., Kenilworth, New Jersey




-

/
Represented in California, Arizona and New Mexico by — “'
1 arsha,
S, MARSHALL CO. BE |
G. S, M. T ALL ! i

FOR HIGH RELIABILITY PROJECTS ONLY!

(Environmental production testing optional, but recommended)

Details upon request

® Hermetically Sealed Deposited Carbon Resistors
® Encapsulated Precision Wire Wound Resistors

® Sealed Resistor Networks

MEPCO INC., MORRISTOWN, NEW JERSEY



Mar;hall
of the
West”

MODEL 4

Now available in four versatile models, the
Moseley AUTOGRAF X-Y recorder is a high
quality, precision instrument providing eco-
nomical means for plotting data quickly,
easily, and accurately, It is widely used in
research, development, and test laboratories
where quantities of mechanical, physical and
electrical data are being collected daily.

MOSELEY

MODEL 20 DC VOLTMETER

A servo-actuated, fast, accurate
instrument with Iarge easy to
read scale. Ranges from 3 milli-

volts to 300 volts.

LS H

G.S MAR
THE MQSELEYAUTOGRAF

X-Y RECORDER

MODEL 3

MODEL 1
Drum Type
814 "x11” paper
X-Y Recorder-
Curve Follower
MODEL 2
Flat-bed

11"x16%" paper

X-Y Recorder-
Curve Follower-
Point Plotter

ANNNNNY

Represented in California, Arjzona and New Mexico by

HALL C

trade mark

MODEL 2

MODEL 3
Desk Type
81%"x11" paper
X-Y Recorder-
Curve Follower
MODEL 4
Rack Type
11"x16% " paper
X-Y Recorder-
Curve Follower-
Point Plotter

ACCESSORY PRODUCTS

MODEL 30 CARD TRANSLATOR or
MODEL 50 TAPE TRANSLATOR
Converts information from
punched cards or perforated
tape for automatic plotting.

MODEL 40 KEYBOARD
For plotting large amounts of
tabular data in point-curve
form. Self-contained voltage
source with full three column
keyboard in both axes.

We'll be glad to furnish
additional information, write

F. L. MOSELEY co.|

MODEL 60
LOGARITHMIC CONVERTER

For the plotting of gain-fre-
quency runs in the 20-20,000
cps region. Couples audio cir-
cuit under test to Y axis of .
AUTOGRAF.60 db dynamicrange.

409 N. Fair Oaks Ave.

Pasadena, California
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SALES
REPRESENTATIVES
IN THESE CITIES

BOSTON

E. R. Vizard & Company
215 Main Street
Kingston, Mass. Kingston 2433

BRIDGEPORT

E. R. Vizard & Company
P. O. Box 51, Long Hill Branch

s R
Bridgeport 1, Conn. FOrest 8-2535 .

CHICAGO

Gassner & Clark Company

6644 North Western Avenuve

Chicago 45, 1li. ROgers Park 4-6121
Teletype: CG 238

CLEVELAND

Walter J. Braver & Associates
15631 Lakewood Heights Boulevard
Cleveland 7, Ohio LAkewood 1-7268

KANSAS CITY

Harris-Hanson Company
7916 Paseo Avenue
Kansas City 30, Mo. Hiland 6744

MONTREAL

Aeromotive Engineering Products
5257 Queen Mary Road
Montreal 29, Quebec Elwood 9602

NEW YORK

B. B. Taylor Company

241 Sunrise Highway

Rockville Centre, N. Y. ROckv. Cntr. 6-1014
Teletype: Rockville Centre NY3685

ST. LOUIS
Harris-Hanson Company
2814 So. Brentwood Blvd.
St. Louis 17, Mo. Mlssion 7-4350
Teletype: Web 237

SAN FRANCISCO

G. S. Marshall Company
2015 El Camino Road
Redwood City, Calif. EMerson 6-8214

SAN MARINO

G. S. Marshall Co.
2065 East Huntington Drive  RYan 1-9663
San Marino, Calif. SYcamore 5-2022

TORONTO

Aeromotive Engineering Products
P. O. Box 760
Brampton, Ontario Brampton 2343

TUCSON

G. S. Marshall Co.
3686 Baker Place
Tueson, Ariz. EAst 7-1501

PHILADELPHIA—WASHINGTON

William 1. Duncan & Associates
5452 Charles Street
Phila. 24, Pa. CUmberland 9-7525

SYRACUSE

I. A. Hotze
Skyline Bldg.—753 James St.
Syracuse 3, N. Y. SYracuse 9-7387

- STRATOSPHERE

Capacitors

Almost from the first “whoosh,” we
groundlings must depend on instru-
ments for guiding and  reporting.
Here, where only the best of clec-
tronic equipment is good cnough. the
leading manufacturers of guided mis-
siles and hire-control systems specily
“VITRAMON" capacitors — specify
them  because only “VITRAMON”
capacitors are:

STABLE

RUGGED

LOW LOSS

LOW NOISE

MINIATURE

VAPORPROOF

WIDE TEMPERATURE
RANGE

NOW — A new design — the CY

Scries — adds two additional plus
values:

e Unitized clectrode/lead
construction

® Complete insulation.

This new series, too, is available in
values from 0.5 to 6800 uuf. Catalog
55-1 tells the whole story. It's yours
for the asking.

7@ and Vl'mﬂ”t”ﬂb
are Registered Trade Marks
of Vitramon, Inc.

INCORPORATED
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MUST YOUR
EQUIPMENT BE
RADIO INTERFERENCE FREE?

8 circuit miniaturized filter for wide band
RF Interference Suppression.

IF YOURS IS A TOUGH
RF INTERFERENCE PROBLEM —
LET FILTRON SOLVE IT . . . .

FILTRON’S engineering department, cooperating with engi-
neers of l2ading companies, has solved RF Interference
Suppressio1 problems throughout the country.

If your equipment must meet the RF Interference limits set
by the mil tary specifications, consult with FILTRON'S engi-
neers in the earliest stages of design. FILTRON can furnish
RF Interferance Suppression Filters whose size, weight and
overall comfiguration will fit into your equipment.

Miniature 3 amp.-125 YAC -400"~ filter ~ hermetically sealed —
size 1Va” x 17 x Wi”

FILTRON has custom designed over 1000 different types of
RF Interference Suppression Filters for equipment that
meets military RF Interference Suppression limits and
specifications.

FILTRON'S completely equipped screen rooms are
always available for the RF Interference testing
of your units and equipment.

An inquiry on your company letterhead
will receive prompt attention.

15 amp. -~ 28 VDC filter, size 2” x 2” x 1Y,”, with pressurized

AN connectors - high attenuation from 150 KC to 400 MC.
FILTRON can best solve your RF Interference problems because:

©® FILTRON'S engineering, research and design divisions are staffed by RF INTERFERENCE SUPPRESSION FILTERS FOR:
experienced RF Interference Suppression filter engineers. Motors Dynomotors
Generators Power Plants
® FILTRON’S modern shielded laboratories are equipped to measure Inverters Actuators
RF Interference from 14 KC to 1000 MC in accordance with Electronic Gasoline
military specifications. Controls 2 ERoies
® FILTRON’S production facilities, comprising a capacitor manufactur- 2] chiot RG IeTeeicneenprcduong icHu Pt

ing division, coil winding division, metal fabrication shop,
metal stemping and tool and die shops, are exclusively
producing the highest quality components for FILTRON'S
RF Interference Suppression Filters.

@ FILTRON'S extensive production facilities permit us to meet your
dellvery requirements, NOW!

€0., INC.

FLUSHING, LONG ISLAND, NEW YORK

VPI.AN'I'S IN FLUSHING, NEW YORK, AND LOS ANGELES, CALIFORNIA
Canadian Representafive: Aircraft Appliances & Equipment Ltd., 585 Dixon Side Road, Toronto 15, Ont

., Canada
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PACKAGED
FREQUENCY MANAGEMENT

PRODUCTS

JK Sulzer Frequency Standard: For your most precise
laboratory measurements, the JK SULZER 1 megacycle
Frequency Standard provides stability of better than 1 part
in 109 per day. Frequency is variable over a range of 0.9
cycles or more, and capable of being reset to 5 parts in 10190,

JK SULZER FREQUENCY
STANDARD

_ﬁ. JK Thermystal: An advanced-design frequency control
, unit combining plug-in simplicity with extreme precision.
Frequency stability: 30 to 900 k¢, +.0001%,; 1000 ke to
150 mc, +.00005%.

JK THERMYSTAL

JK Transistor Oscillator: Complete, compact, precise
plug-in signal source providing fixed temperature and

| AT sy

JK TRANSISTOR

OSCILLATOR humidity environment for transistor and circuitry elements.
Frequency stability: (24-hr. period) 1 part in 1068.

JK Crystal Filters: Compact, rugged, hermetically-sealed

and stable, JK CRYSTAL FILTERS (band pass filters) have

JK a Frequency Range: 1 mc to 17.5 mc,, and are available

CRYSTAL FILTERS for special filtering purposes to 150 mc. Band Width at 6
db: 0.01% to 4% of nominal on all frequencies, and up to

19% for certain frequencies.

: JK Glasline Crystals: For ultra stable frequency control,
‘3 JK GLASLINE CRYSTALS provide unprecedented stability
! and reliability. Compact, evacuated and hermetically-sealed
against moisture, contamination, shock, and barometric pres-
sure. Over a complete range of 800 cycles to 5 mc. and up.

JK
GLASLINE CRYSTALS

JK Military Types: Hermetically-sealed, JK MILITARY
TYPE CRYSTALS are metal-cased and in Frequency
Ranges: 16 kc to 100 mc.

JK
MILITARY TYPES

[y JK Ovens: Capable of maintaining set temperatures
| i around components or cicuitry with less than +1 C. varia-
JK OVENS ! ' g °
i e tion over the range of —55°to +100° C,, JK OVENS are
1Y light, compact, inexpensive, uniform and reliable.
e
T T T T TR T TR R )
f‘f-% i » R e Sanas o fﬁy\ T,
. wmae SAMES KNIGHT COMP
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I E R C AN - « electron tube shields

IMPROVE
MISSITLE

REILIABILITY

... help them get

where they're going!

IERC offers the only shields com:
mercially available that will meet or
exceed MIL-S-9372 for temperature
resistance, vibration control, compati-
bility with ail tube diameter tolerances
and have approval as Heat-dissipation
shields for providing lowest bulb operat
ing temperatures through proper design
and function.

Improve your equipmentreliability—
specify |[ERC "B’ type shields to end
premature tube failures caused by heat
and vibration effects.

V©RN, ‘
-ﬁ«;ww @*"‘

IERC SUBMINIATURE TUBE CLAMPING SHIELDS
are the most widely preferred maximum
cooling miniature shields in use on all
sizes and types of subminiature tubes
Special-purpose types can be developed
for your individual requirements. Write
for Technical Bulletin 1203-556 showing
present models for plate, bracket, chan-
nel, top and right angle mounting.

International

electronic research corporation
145 West Magnolia Boufevard, Burbank. Calif

B A i e

Inforn.ative IERC Technical Buiietins can help you end electron tube failures NI R AR IE ] write for your copies today!
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New RCA Line of Precision Instruments

for Measurement and Gontrol Accuracy

SIGNAL GENERATOR

TYPE LG-20
(42 KC to
50 MC)

APPLICATIONS:
Design or production test and alignment functions in
IF, police, marine and amateur bands.
FEATURES:

e Negligible RF [eckage e Portoble

° I;osoprxegd bond 420- Ovutput from 1 v to
« High output for RF 1 volt

bridge excitation o Excellent stability

VHF Signal Generators also available

BACKED BY THE RCA REPUTATION FOR ENGINEERING EXCELLENCE

STANDARD SIGNAL GENERATOR

TYPE LG-21 | & g
(50 KC to e e
50 MC) 8- ®
| & & “. = ®
’”.W i B
e S L avn
S
APPLICATIONS:

Circuif development and alignment; signal source for
sensitivity, selectivity and resonance curves.

FEATURES:

e Negligible RF leakage » Interncl or external

e Choice of Modulated modvlation
RF, CW, or audioc o Multi-vibrator for
through output maoking trocking
otftenvator measurements

e Varioble metered e Adjustable modulation
output depth

VHF Signal Generators also available

IMPEDANCE BRIDGE

TYPE LB-50 ,.‘qi o £ vsuo
B !?

© ) &

)8

g‘} A .
Lo 1)
APPLICATIONS:

Ropid, accurate, direct, and comparison measure-

ments of resistance, capacitance, inductance and

dissipation factor.

FEATURES:

e Comparison Bridge * "Magic Eye" indicotar
reads directly in per- ¢ Simple to operate
centage difference e Portable

Precision Impedance Bridges also available

MULTIMETER
TYPE LM-1

APPLICATIONS:

Accurate measurement of
resistance, AC and DC
voltage and current,

FEATURES:
® Instantaneous overload e Accurate, rugged
protection meter movement

e High sensitivity —
20,000 ohms per volt, « Batteries replaceable

AC and DC without opening case
¢ One range-selector
switch e Easy vision case design

TYPE LV-15
(0 to 100 V)

DC NULL VOLTMETER

APPLICATIONS:

Fast, accurate voltage measurements related to
transistors, thermocouples, strain gauges, power sup-
plies, accelerameters, resistive pressure gauges, dis-
placement transducers, humidity indicators, DC
amplifier, photacells, pH meters, bolometers, position
indicators, batteries.
FEATURES:

e Excellent accuracy
¢ High resolution

e Negligible loading
¢ High sensitivity e Portable

Also a DC Null Voltmeter Type LV-14 (0 to 600 V)

¢ Wide range

* Internal calibration

VACUUM TUBE
VOLTMETER

TYPE LV-10

APPLICATIONS:

Precise measurement of: AC or
DC voltages and resistance;
avdio, video and UHF circuit
characteristics; general high
impedance circuits.

FEATURES:
o Excellent stability & ¥
" .
« Specially balanced
and rugged meter e DC measurements to
movement 30,000V,
* Measurements to e Resistance measure-

700 MC ments to 1,000
e High input impedance megohms
¢ AC measurements to e Storage space for

1,500 Vv, cables

TYPE LP-90 (20 MC to 1,000 MC)
TYPE LP-91 (1,000 MC to 10,000 MC)

APPLICATIONS:

Television e« Radar ¢ Navigation s Transmission lines e
Antennas e Production testing ¢ Microwave links e
Communications e Signal generators e Telemetering

FEATURES:

e Complete, ready to e Portable, compact
operate * Rugged components
¢ Direct reading ¢ Reliable operation

RADIO

®

MECHANICAL FILTER

250 KC vpper and lower sideband
TYPE MFU-250-1
TYPE MFL-250-1

APPLICATIONS:

For use in

o Highly selective IF stages of single sideband com-
munication receivers and modulation circuits for
single sideband transmitters.

e Upper (Type MFU-250-1) and lower {Type MFL-
250-1) sideband mechanical filters at this frequency
are available,

FEATURES:
¢ Extremely low insertion e Special shock resistant
loss construction

e Highly stable over wide

temparature range o Excellent selectivity

Designed to the exacting standards
of RCA precision electronic equip-
ment, these instruments will facili-
tate the design, development and
testing of radar, computers, fire
control systems, radio and television
receivers, communications and
sound equipment. For additional
information, ask for RCA’s new
Precision Instruments brochure.
Write Department KM-46, Build-
ing 15-1, Camden, N.J.

CORPORATION of AMERICA

COMMERCIAL ELECTRONIC PRODUCTS

CAMDEN, N. J.
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/// JORTHE FIRST TIME
DIRECT WRITING CONVENIENCE

WITH PHOTOGRAPHIC ADVANTAGES!
CTROGRAPH MODEL 4,

M
“Marshall hf'
of the i
West”

Eﬂ e = N " ELECTROPHOTOGRAPHIC
o B : ' RECORDING

S : %
?m Aobed 701 s / OSCILLOGRAPH

ONLY THE REVOLUTIONARY CENTURY ELECTROGRAPH OFFERS THESE FEATURES

Utilizes sensitive light-beam galvanometers
Up to 24 traces on eight inch paper

Traces can overlap

Precision timing lines

Low power consumption

Permanent instantaneous oscillograms
Eliminates need for messy liquid chemicals
No darkroom required

Automatic continuous dry processing

View oscillogram while recording

Century’s engineers are the first to accomplish the
iong dreamed-for wedding of photographic re-
cording and completely automatic dry processing
to eliminate the need for costly darkroom facilities
and liquid developing, rinsing and fixing.

The greatest advancement in the technique of mul-
ti-channel oscillograph recording in over 20 years,
the CENTURY ELECTROGRAPH is essentially a
direct-writing recording oscillograph utilizing the

RADICALLY new technique of Electrophotography
combined with light-beam galvanometers.

NOW investigate CENTURY ELECTROGRAPH—the
most modern approach to simplified oscillographic
recording — when planning your instrumentation
program whether for research, engineering, test,
quality control, process control, or any other
analog recording requirement.

COSTS NO MORE THAN OLD-FASHIONED METHODS

(¢

Century Electronics & Instruments, Inc.
é 1333 NO. UTICA, TULSA, OKLAHOMA

For further information, call on our nearest representative:
EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY — TEL.: BARCLAY 7-0562
N.Y.-NEW ENGLAND AREA MIDWEST AREA TEXAS-N. M. AREA ARIZONA AREA
29-46 NORTHERN BLVD 363 W. FIRST ST. 5526 DYER ST. 3686 BAKER PL.
LONG ISL.&IN‘I? SITY 1, ‘Nﬂ.n[ YDAVTQN"Z_, Pbil‘an } DALLAS TEXAS TUCSON, ARIZONA

.............

NO. CALIFORNIA
2015 EL CAMINO REAL
REDWOOD CITY

S0, CALIF. AREA
40 $0. 10S ROBLES
PASADENA 1, CAL.

PHILA.-WASH. AREA
4447 N. BODINE ST,
PHILADELPHKIA 40, PA.

TEL. MIPLISAN 4 1090



there is always
“SOMETHING NEW”
at MICRO SWITCH

for product designers

Experienced designers know both time
and money are saved when they check with
MICRO SWITCH on their complex switching
problems. If we have not already solved
their problem, MICRO SWITCH engineering
is experienced in cooperating with product
designers to quickly develop a precision
switch to meet the requirements.

Here are four such new switches, each

R

e

F43

THIS TOGGLE
SWITCH HAS LONG
LIFE AND BETTER
DETENT ‘‘FEEL"”

- . P
o e
* b r,l Three-position rotary type toggle
‘I‘“ switch. TR’ Series

Here is a new solution to the problem of mechanical actuation
of many circuits with a single manual motion. This new series
of TR switches offers all the advantages of a toggle switch
mechanism plus longer operating life and better detent **feel.”’

These switches provide a high electrical capacity in a very
small space, permitting the elimination of relays and other
electrical devices in many circuits.

They are rugged enough for most airborne and industrial appli-
cations and have successfully passed rigid tests for impact,
shock, acceleration and vibration.

The “TR” switch shown is a four-pole double-throw switch
with 12 terminals. It is maintained in all three actuation posi-
tions: on-off-on. Other ‘‘TR’’ switches are available with up
to 24 terminals (8 poles). (Send for Data Sheet 112)

developed to meet a specific need, each i
capable of many variations of actuation,
circuitry and housings. PRECISE,
% UNERRING ACTUATION
= THROUGH MILLIONS
OF OPERATIONS
3-LIGHT
Adjustable lever actuated switch
PUSHBUTTON
SWITCH An adjustable lever actuator on this switch permits close adjust-
ment of the operating point without removing the switch from
FOR COMPLEX its mounting. . ,
This switch is designed for use on such equipment as timers,
CONTROL PANELS computers or other multiple-mounted switch devices which
require precise, unerring actuation through millions of operations.
P ) ) . The operating position is adjustable through .210 inch. The
PB’ Series 3-light switches are available with a wide selection of pre-set operating
pushbutton actuated switch characteristics. They are also available with split-contact
) . ) double-throw circuitry. (Send for Data Sheet 100)
17 Here is a new, unique indi-
35 cating pushbutton switch
which lights in three differ- THIS SWITCH GIVES
ent colors. This compact
assembly is the result of PRECISE PERFORMANCE
an original requirement for y
a “'super-reliable’’ long-life pushbutton switch UNDER MOST
for use in computer consoles for guided mis- EXTREME CONDITIONS
siles control systems. Th Switch i letel led
. . 7 e MICRO “"EN’’ Switch is completely sealed,
‘Ii)es1g(ri1elc)i';'_(;r gt ap;;l(icigpns Wg’f??bsozuw cylindrical in shape. Tests have shown its
f:f:)tenre(:l L ‘(31'15 regt:r e LS wall © 11?tmanu- precise performance to be unaffected by ice-
- 1“ : ng e; eXTfh;“fey {t"? u qgla. lbllfecf.’f‘; coating at —65°F or by heat to +180°F. A
th(;o P g h u(ri Zd th Su éiss afro 1: t 1 thousand hours in salt brine spray or 30 days
ugh hundreds o OUSands10HOPEratIons: operation at 104°F (959 humidity) still finds
A special, exclusive feature is the incorpora- ’ it going strong—and precisely. No chattering of con-
tion of a ‘‘radio tube’’ type connector, or tacts, no loosening of parts occurs during vibration
plug-in base, which carries all the connec- tests of 10 to 500 cycles per second.
tions to the basic switches and lamp terminals. Contact arrangement is double-pole, double-throw.
The entire assembly is easily pulled out for Weight (without leads) 2}s oz.
lamp replacement. (Send for Data Sheet 110) : (Send for Data Sheet No. 105)

MICRO SWITCH Engineering is at your service

from convenient branch offices in key cities everywhere.
It is as close as your telephone. Consultation costs

you nothing. Can save you time and money.

MICRO SWITCH

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY
FREEPORT, ILLINOIS

In Canada, Leaside, Toronto 17, Ontario

Want more information? Use post card on last page. 55
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New - ant saoo

mounts standard 17" chassts
m standard 18" rack or cabinets

REQUIRES ONLY 19]/64"”° SPACE PER SIDE=

YET HAS

FULL ROLLER ACTION

(fits RETMA rack hole spacing)

The Grant 3400 Thinslide requires only 19/64” space per side—installs readily El
in standard racks and cabinets, Allows instant access to chassis measuring
from 10” to 16” deep. Tilts through 100° for under-chassis servicing. Positive
lock in “out” position. Lock has finger-tip release for instant return or removal
of chassis. Eight hardened steel rollers carry the rated load of 100 1bs. smoothly §
and easily—durability insures frictionless rolling for thousands of cycles of use.

Slide mounting not only provides for quick access—it usually eliminates need
for rear access doors and rear aisles—a very important saving of space.

The Grant 3400 is a versatile slide, suited for use in your product, in plant
equipment, prototype and breadboard work, and in production line or field test
equipment. Very moderate cost allows a wide range of applications in original

equipment,
Write today for Grant 3400

Thinslide Technical Bulletin—contains
full data and specifications.

“fINDUSTRIAL SLIDES

Grant Pulley and Hardware Corporation
d factories: 31-73 Whitestone Parkway, Flushing 54, N. Y,
| 944 Long Beach Avenue, Los Angeles 21, Calif.

U J)
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RAYTHEON RADAR
FOR THE B-5S2

Finding and smashing a bombing target through thick
overcast when you are miles high, traveling at fantastic speeds,
is no easy proposition.

To help solve this complex problem, the Air Force worked

with Raytheon—a leader in both CW and pulse radar techniques
and world’s largest manufacturer of the magnetron and
klystron tubes essential to radar.

Excellence in Electronics Result? A precision radar of uncanny accuracy and
outstanding reliability —a bombing radar which adds to the
punch of this remarkable aircraft conceived by the foresight of
the United States Air Force.

RAYTHEON MANUFACTURING COMPANY
WALTHAM 54, MASSACHUSETTS

ELECTRONICS — October, 1956 Want more information? Use post card on last page. 57
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It you have a dust and dirt problem,
it'll pay you to use

e 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

the original and largest manufacturers of mercury plunger-type relays
Established 1857 « ELKHART, INDIANA +« New York - Chicago

Want more information? Use post card on last page.

October, 1956 — ELECTRONICS
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Octal Plug-in
Connectors

Keyed and gaged for use with

RETMA octal type sockets. Termi-

nations supplied to meet practi-
cally any requirement.

Vibrator and

Special Connectors
Designed for vibrator, chopper and
lock-in sockets. Except for lock-in

types, orientation by pin arrange-
ment eliminates locating key need.

Noval o Miniature

Plug-ins [ &S = P ) types
Gaged \ N Y }) Same
b d @ super-rugged

for precise —
fit in standard “wee”” construction

type noval sockets. as large connectors.

PLUG-IN
ECTORSs

Exclusive E-l compression
construction provides super-rugged
seals that withstand the mast
gruelling operating environments

oy

i

e



Note thes2 special features:

D e 00

60

N S O RO SR

]

AM, FM, CW, MCW. and PULSE rezep@io1.

Uni-dial cantrol.

Direct reading.

Broadband coverage.

Output level reading directly in db.

High sensitivity.

Seven interchangeable plug-in r-f tuning units cover the
entire frequency range.

Low noise figure; excellent gain stability.

Microwave preselection, fracked and double-tuned, used in
the plug-in tuning units covering the range 400 to 11,260 mc.
Audio, video, and trigger outputs.

Special recorder output.

High video output—low impedance.

AGC and AFC circuits.

£££££

% 7260-
T 11,260 me

1,890-4,320 me

For these applications:

General communications.

Field intensity meter.

Fregquency meter.

Measurement of radiation and leakage of microwave devices.
Measurement of bandwidth of microwave cavities.
Measurement of relative power of fundamental and
harmonic signal frequencies.

Measurement of noise figure.

e Antenna field patterns.

Want more information? Use post card on last page. October, 1956 — ELECTRONICS



EXTENDED RANG
MICROWAVE

RECEIVER!
400 to 22,000 mc

Three new r-f tuning units double the frequency range of the well-known
Polarad Microwave Receiver. Now more than ever the Model R becomes a
basic multi-purpose instrument for microwave research and production in the
field, in the laboratory, and in the factory.

This receiver is designed for quantitative analysis of microwave signals and
is ideal for the reception and monitoring of all types of radio and radar
communications within the broadband 400 to 22,000 mc. It permits compara-
tive power and frequency measurements, by means of its panel-mounted
meter, of virtually every type of signal encountered in microwave work.

It is compact and functional, featuring 7 integrally designed plug-in, inter-
changeable RF microwave tuning units to cover 400 to 22,000 mc; non-
contacting chokes in pre-selector and microwave oscillator to assure long
life and reliability; and large scale indicating meter for fine tuning control.

Call any Polarad representative or direct to the factory for detailed
specifications.

1,70022, 000 n

9,500-15,600 mc

SPECIFICATIONS: (b) For Models RKS-T and RKU-T: WSWR: Less than 4:1 over the band

Spurious response rejection

Basic Receiver: Model R-B
Tuning Unit Fregquency Ranges:
Modei RR-T .. ...... 400 — 1,000 mc

obtained through the use of 2
bandpass filter

Gain Stability with AFC: =2 db

Range of Linearity: 60 db’
Receiver Type: Superheterodyne
Maximum Acceptable Input

Model RL-T. ..950 — 2,040 mc F 3 L L .
Model RS.T. 1,890 — 4,320 mc A“t"ma't,':“f;ﬁ‘t‘“ri'r‘lg‘i%";:g‘aﬁ colTen signal Amplitude: 0.1 volt rms, without
Model RM-T. ... 4,190 — 7,720 mc external attenuation
Model RX-T .. .. 7,260 — 11,260 m¢ Recorder Qutput: 1 ma. full scale (1,500 ohms} video Response: 30 cps to 2 mc

Model RKS-T. ... .. 9,500 — 15,600 mc Trigger Output:

Model RKU-T.. .. 14,700 — 22,000 mc

Signal Capabilities:
AM, FM, CW, MCW, pulse

Positive 10-volt pulse across 100 ohms

Audio Output:
5 volts undistorted, across 500 ohms

Size: 177 wx 23”7 d x 19”7 h

Weight: 180 Ibs. for basic unit with
one tuning unit.

Sensitivity: M Discriminator: Price:
{a) For Model RR-T: Minus 85 dbm L L S Model R-8 (basic unit). . ... ... $1,500
o (b) For Models RL-T, RS-T, RM-T, and . - Model RR-T .. ... .. ..2,50
RX-T: Minus 80 dbm Skirt Selectivity: ) Model RL-T . ... _..... 2,500
X e (c) For Models RKS-T and RKU-T: 60 db — & db bandwidth Model RS-T . _......... . ... 2,500
) Minus 65 dbm ratio less than 5:1 Mude: RM-T . ...............2,500
. 19 {F Rejection: 60 db Model RX-T . ................ 2,500
S AR = L NEe— Model RKS-T 0011101000 2500
NEWICh L2 m S P d Model RKU-T. . .............. 2,500

REPRESENTATIVES: Albuguergue, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort
St. Louis, San Francisco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior,

ELECTRONICS — October, 1956

Video Bandwidth: 2 mc
Image Rejection:
(a) For Models RR-T thru RX-T:
Greater than 60 db

115, 230 V ac, 60 cps, 440 watts
{nput Impedance:

Models RR-T through RX-T: 50 ohms

Models RKS-T & RKU-T: waveguide

AVAILABLE ON EQUIPMENT LEASE PLAN

e W2 £ ECTRONICS CORPORATION

» N
» W
Oven perias't

43-20 34th Street - Long Island City 1, New York

Want more information? Use post card on last page.

Note: To the basic cost of $1,500 add cost
of tuning units required.

Prices subject to change without notice

Immediate
maintenance .-

available by field \ ;
t

service specialis

WOrth,KansasCity,LosAngeles,NewYork,Philadelphia,Portland.
Ontario. Resident Representatives in Principal Foreign Cities

61
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The revolutionary new
waveguide equipment

shown here represents
a practical, efficient

each covers full waveguide band
accurate, stable, versatile
~-hp- quality ot low cost
easy set-up, simple operation

A

adaptation of an ultra-
modern concept of wave-~
guide instrumentation.
Emphasis throughout is
on functional simplicity,
rugged dependability,
highest accuracy, and low
cost. The instruments

are offered as individual
basic test components,
yet all are integrated
electronically and
mechanically with the

-hp- waveguide line.

There has been no com-
promise with traditional
-hp- quality in extending
-hp- waveguide instrument
coverage to the 40 KMC
region. Yet there is present
the same ingenious design
simplicity which make
possible mass-production
economy—Ilow cost to you.

Today, more than ever,
-hp- offers you the

best value in waveguide
instrumentation ever
available.

HEWLETT-PACKARD COMPANY

3809A Page Mill Road + Palo Alto, Calif., U.S.A.

Cable “HEWPACK' ¢ DAvenport 5-4451

Field engineers in all principal areas

See your

4 -hp- 375A Variable Flap
Attenuators. For introduc-
ing variable power levels,
or isolating power sources
and loads. Consists of a
single slotted section with
movable matched resistive
strip. SWR less than 1.15.
-hp- K375A, $60.00. -hp-
R375A, $70.00.

{ -hp- 752 Directional Cou-
plers. Available with cou-
pling factors of 3, 10 and
20 db * 0.7 db full
range. SWR better than
1.05. Directivity 40 db or
better over entire range.
-hp- K752, $100.00. -hp-
R752, $120.00.

-hp- 910A Waveguide
Terminations. Matched
load for use where wave-
guide must be terminated
in its characteristic im-
pedance. Residual reflec-
tion approx. 1.0%. Aver-
age power 0.5 watts, -hp=
K?10A, $30.00. -hp-
RP10A, $35.00.

representative for quality




waveguide

complete
coverage

« -hp- 814A UNIVERSAL
PROBE CARRIAGE

Covering frequencies 12.4 to 40.0 KMC, tre
new, convenient -hp- 814A mounts -hp- 815A
Waveguide Slotted Sections in P, K and R
bands. Waveguides may be interchanged in-

s stantly with positive-accuracy alignment. For
use with the new -hp- 446A Broadband Proke
($145.00), the 814A Ccrriage provides direct
readings to 0.1 mm anc interpolation to 0.C1
mm (approximately 0.CO1 wavelength). Dial
adjusts quickly for differential readings; accs-
racy is assured by a precision-threaded drive
free of backlash. SWR 0 1.02 is easily read,
and slope error can be eliminated. $225.00.

I'!-. S v vl

4 -hp- 870A Slide Screw
Tuners. For flattening
woveguide systems. Probe
sets up SWR which can-
cels existing SWR. No
back lash in adjustments,
Accuracy SWR 1.02. -hp-
K870A, $140.00. -hp-
R870A, $140.00.

'
o
L |
|

d -hp- 914A Moving
Loads. Low reflectonce
load (1.0%). Lood posi-
tion variable at least 3
wavelength, permitting
reversing phase of residu-
al reflection. -hp- K914A,
$65.00. -hp- R914A,
$75.00.

18 to 26.5 KMC

.500" to .250"

4 -hp- €8JA =-H Tuners.
For tuning Jigh power
systems or setups where
low leakag= is essential.
Consis-s o° hybrid tee,
with mavable choke shorts
in shuat and series arm.
-hp- K88JA, £155.00. -hp-
R880A, $17000.

4 -hp- 92CA Adjustab!?
Shorts. Cacke type ad-
justable sherts for intro-
ducing reaconce in com-
binatior wth detecting
sections, se=ies, shunt cr
hybrid tees -hp- K920A,
$75.00. -hp- R9204,
$85.00

i
-

26.5 to 40.0 KMC
.360" to .220"

4 -hp- 815A Slottad Sec-
tions. Extremely careful
machining Wsures time-
saving accurazy for meas-
uring SWR to determine
reflection, match and im-
pedance. Machined from
tellurium copper; exteri-
or rhodium platec to pre-
vent corresior. -hp-
P815A, KB1EA, or R815A,
$200.00.

e L
1 i = 4 K
4 -hp- 487A Thermistor
Mounts. Broadband

mounts for fast, accurate
power mecsurzments.
Negative-temperature co-
efficient thermisiors pro-
vide burncut protection.
SWR approx. 2.0. -hp-
K487A, $85.00.

Remember

-hp- also offers
complete
wavegJide
instrumentation
3 th-ough 18
KMC for S, G,
), H. X and

P bands!

[

instrumentation 3 through 40 KMC!



Operating room conditions for
Inertial Instrument Development Engineering

The work in this 5000 square-foot room at
AUTONETICS is surgical in its precision, clinical in its
standards of cleanliness. Here are assembled the pre-
cise mechanisms devised by the engineers and physi-
cists engaged in the new field of INERTIAL NAVIGA-
TION $%STEMS. Among the units are highly-specialized
types of Gyros and Accelerometers as delicate as a
living organism.

Each cubic inch of air in this room contains fewer
than 6 dust particles whose diameter exceeds 0.3
micron, Temperature variation is held to plus or minus
1°; humidity te less than 50%. AuToNETICS provides
these ideal conditions, comparable with the standards
attained in primary laboratory instrument work, to
insure optimum results in the function of the tiny com-
ponents, so painstakingly designed. The men who create
them are reaching the highest levels of professional
skill, as they obtain definitive answers to the problems
of miniaturization and reliability under environmen-
tal exiremes.

This facility is soon to be doubled. The hitherto
unpublicized program is already ahead of the rest of
the field. Prime need of the current expansion is for

See us at booths 626 and 627 at the
Instruments and Automation Conference and Exhibit,
New York, September 17-21.

AUTOMATIC CONTROLS M A N

men who can make a creative contribution.
You Can Participate In This Work. Act Now:
Here are the fields in which your individual contribu-
tion can bring you distinction in your profession:
Mechanical Engineering: Analysis, Development,
Design and Test of ultra-precision inertial sensing and
measuring instruments.
Physics: Solution of unique instrumentation problems
far beyond the scope of routine design or mere extrap-
olation from existing knowledge.
Electrical Engincering : Design and development of
miniature, continuously-rotating and servo motors, and
special transducers of extreme precision.
Electronic Engineering : Development of transistor
and vacuum tube circuits as integral parts of instru-
ment systems, and the electronic equipment for the
unique and elaborate testing demanded by inertial
systems.

Response to your inquiry will be prompt.
Write: Mr. A. Brunetti, Autonetics Engineering
Personnel, Dept. 991-10EL, P. O. Box AN, Bell-

flower, California.

Autonetics
A DIVISION OF NORTH AMERICAN AVIATION, INC.
HAS N EVER BUILT BEFORE

October, 1956 — ELECTRONICS



Recently, Marion introduced a new concept in panel
meter design, suczess ully comtining for the first time

%v greater readabilly with distinctiv2 “‘co'or harmony”’
00 styling. These “MEDALIST* mete s ware made zvailasle
a l | in standard 2% and 3% inch sizes, inferchangeable
4[,- - with ASA/MIL typ2 mcunting.

: 4
Mliamperes ©

MRECT CyRRENT

lliamperes

DIRECT R IE T

n arion
mmi 1+ MEDALIST™

The MM1, showa actual size, csovides scale ength
equal to or greafer than most 246" meters . .. and up
to 50% more scele length thar 214" conventional meters.
The new 1%" Medalist is availade in all standerd ranges
including seif-zantaised DC A—wnete-s and r=ctifier-type
AC voltmeters. Basic meshanism of the MM_ is th2
Marion *‘Coaxial’ MEP2.), whieh assures performance
- and durability far surpassing coventional mechanisms.
A {) And like the VM2 ard MM3, the MM1 is offered in
i \\\\\“‘“”'- ] ,'.'[ m // - & : a varie.ty of stamiard.and spedal case colors. Easy
\\\\ p ///;/ mounting is accomp ished by athreeded ring.

N %, | '
~\\

»,

S Dd —
\ volts 3 4‘0 6’0
DIRECT CUIFENT . 0
| wunlonfy, &
_ ‘1\\\“““ "y v 2

microamperes

D RECT CURRENT

MM3 4
MARION ELEM HST. CO. MANCHESTES , MN.H., L.S.A. 2

Meddl sts shown aceual size

£
marion electrical insirument company
GRENIER FIELD, Manchester, New Hampshire

Copyright © 1956, Marien




MM 1 %" THESE ARE ACTUAL SIZE ILLUSTRATIONS OF THE

MMI1, MM2 AND MM3 DIALS. USE THEM WITH YOUR

EASKE‘:W)_” s OWN TRADEMARK AND SCALE CONFIGURATION TO
VISUALIZE A MEDALIST IN YOUR APPLICATION.

0 &
MM2 24"
T7a;' Q4. 40 125 DIA. 3-HOLES
| ‘ 10-32 I
) p——]
I Iy
) | ™\
. !
24 ) —
—_—— 'r Jp' '.,,
l 152“| /
N L
S S el e =
MM3 32"
23 o i6-32 150 DIA. 3. HOLES
R P e
- ¥ g-— — 7F T //
W / o \ ///
" /

%,

descriptive dala

CONSTRUCTION ; oy
Undesirable shadows are eliminated and greater natural 2 “\“\\‘""'"H,””,, .-
dial illumination is provided by the use of crystal clear, high \\\\\\\ ”’l,/

0,
temperature Plexiglast fronts. Longer dial are and distine- 4/,,/

ti\'g markings provide greater readability in these space- | Q milliamperes (O
saving meters. DIRECT CURRENT

COLORS

All “MEDALIST” meters are available in a wide choice of
standard colors to harmonize with vour equipment. Custom
case and dial colors to match your individual requirements
can also be supplied.

) '®ST. CO., i3

RANGES
“MEDALIST” meters are supplied in all standard DC
ranges of microamperes, milliamperes, amperes, millivolts,
volts, kilovolts, and AC rectifier tvpes including VU and
DB meters.

*T.M. Reg. U.S. Pat. Off, FReg. T.M. Copyright © 1956 Marion
U.S. & Foreign Patents Rohm & Haas Co,
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TYPICAL OPERATION
(Frequencies up to 175 Mc per tube)

Class-C CW Class AB,  Class-C
or FM Phone R-F Linear AM Phone
D-C Plate Voltage 2000 volts 2000 volts 1500 volts
D-C Screen Voltage 250volts  350veolts 250 volts
D-C Grid Voltage —90 volts —50 volts —100 volts
D-C Plate Current 250 ma 100 ma 200 ma
D-C Screen Current 25 ma 250 ma 25 ma
D-C Grid Current 27 ma 15 ma 17 ma
Peak R-F Grid
Voltage (approx.) 115 volts 50 volts 121 volts
Driving Power 2.8 watts 0 watts 2.1 watts
Plate Power Input 500 watts 175 watts 300 watts
Plate Power Output 410 watts 325 watts 250 watts

Mecet Eimac’s New Ceramic Power Tetrode

Dependability and performance put the new Eimac
4CX300A in a class by itself. Ceramic-metal construc-
tion, along with Eimac’s high temperature processing
techniques, means a '‘harder,”" cleaner tetrode. It in-
hibits deterioration of electrical characteristics while
the tube operates continuously at an envelope tem-
perature of 250°C. And it provides the ruggedness
that enables the 4CX300A to take 11 millisecond, 50g

shocks without internal shorts or mechanical damage.

Featuring extremely low series lead inductance, the

4CX300A functions at full ratings through 500 mega-
cycles, and operates over a wide range of plate volt-
ages — 500 to 2000 volts — with power inputs from
125 to 500 watts.

Shown with the 4CX300A is its new Eimac air system
socket. In addition to providing the optimum in cooling
arrangements, this air socket employs a screen-to-cath-
ode bypass capacitor for stable high-gain operation, a
fock-in socketing action, and extremely low inductance
terminals.

For further information contact our Application Engineering Department.

S A N

EITEL-MCSCULLOUGH, INC.

B R U N O C A L1 F O R N1 A
The World's Largest Manufacturer of Transmitting Tubes

Want more information? Use post card on last page.
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NEW GENERAL ELECTRIC MOTOR-
IMPROVED PERFORMANCE,

W ITH General Electric’s three
new advanced-type thyratrons, the
electronic motor-control designer
can work to new, high standards
of circuit efficiency. Built into the
GL-6807, 8, and 9 are such basic
tube improvements as outside-air
cooling of anode and grid .
solidly brazed anode terminal . . .
metal-to-glass-bonded internal
tube structure.

Here are cooler-operating,
longer-life thyratrons than any
built before. Three base designs—
pin, spade-lug, flying terminal—
give application flexibility. Srill
more important . . . price of the
tubes is down! The GL-6807, 8,
and 9 come to you for 169, less

than the 5545 they replace. New,
more efficient manufacturing meth-
ods have made this possible.

General Electric leadership in
thyratrons is exemplified by these
three new motor-control types.
They do a better job, and do it for
less. Also, they increase G-E type
selection—always the industry’s
largest—to 46 thyratrons, enabling
you to pinpoint every control and
circuit requirement.

A convenient selection chart has
been prepared to help you find
the exact
Write to Electronic Components
Division, General Electric Company,
Schenectady 5, New York.

thyratron you need.

This mammoth planer-miller depends on new-design General Electric thyratrons to
provide efficient and flexible motor control for finishing steam-turbine shells. Here a
large turbine casting is moved through the planing phase of the machine’s operation.

Micro-milling a casting joint. A cut
4/1000” deep, 10" wide, is being taken
at a steady rate of four inches per minute.
The machinist guides each move of cutter
and casting electronically, by means of a
push-button control panel.

v

A maintenance electrician checks four
General Electric GL-6807 thyratron tubes
in the planer-miller control cabinet. These
new G-E motor-control thyratrons are
available with three different base struc-
tures, as shown at lower right.

v




NTROL THYRATRONS GIVE
«IDEN DESIGNERS’ CHOICE OF TYPES!

f / Gl-6888 GL-6809

y 3L-6807 \'\ |
4 Rzplaces tve 5545;
aos ident cal rat-

Equipped with
spade-lug terninals.
Same tube design,
ratings as GL-6807.

Brack2--m>uated
with -lving leads.

Same twvbe design, ’
ratings as GL-¢807 2‘

Ry,

Progress

GENERAL &3 ELECTRIC




ELECTRIC

FIME COMPANY
Springfield 2,

Massachusetts

SINCE 1884

STANDARD

THE STANDARD PRECISION TIMER

is the indispensable STOP Watch in laboratory and test zel, on
experimental nuclear projects, precision production, check and fnal
inspection. Many imporrant applications in almost every ir Justrial
plant and research labaratory.

Want more information? Use post card on last page. October, 1956 — ELECTRONICS



PRACTICALLY ALL Representative Manufacturing, Processing and Research Plants
USE STANDARD PRECISION TIMERS

At one of the world's
avtomotive
manufacturers — tim-
ing test action in auto-
matic transmission re-

largest

search,

It is our frank belief
that literally hundreds
of concerns have not
yet scratched the sur-
face of usefulness to
which Standard Pre-
cision Timers can be
put to work in their

oratories.

At Bendix — Westing-

— plants,

; & \ 1 At Eastman Kodak Co.

or enn L. Martin —  timi .

Co.'s Gunnery Trainer fimig) PROIS KeRll : At General Electric
. controlled exposures ] Co. — Trumbull Divi-

— in 12-channel Play- in automatic photo - )

back System designed printing machine, 000 I sion — measuring op-

by Cook Research Lab- = =1 il eroting time of circuit

breakers.

At Yucca Pass, Nevada
Proving Grounds

helping maintain In Bell Telephone of-
split-second control of fices throughout the
atomic bomb tests. U. S. — timing ele-

ments required to com-
plete telephone con-
nections.

—— ]

house Research Dept.
laboratories — meas-
uring broke applica-
tion and release time

0oz
jocsul |3
oo R

.
I

At American Brass Co.

World’s most accurate and
rugged time measuring instru-
ment. Built in many different
and odvanced designs to
meet practically every need
of precision time measure-
ment. Requires minimum main-
tenance.

Synchronous motor drive. Elec-
tric clutch controlled by man-
val switch, automatic switch or
output of electronic tubes.
Manual or electric zero reset.

We suggest you check your requirements for Standard Timers and
other products today. Your order or inquiry will receive prompt

attention.

to 1/100th of

second.

$-100
5-60
SM-60
5-10
-6
s-1

MST
MST-500

ROSHITAL DEMALLING

ELECTRONICS — October, 1936

ANALOGUE COMPUTERS

ILECTMC CLOCK SYSTEMS

indicating metal-
lurgical analysis in Di-
rect Reading Spectro-
scope devel-
oped by Baird
Associates.

- 101 i P
ppn=

a

Scale

Divisions Totalizes Accuracy

=+.1 sez.
+.1 sec.
+:002 min,
+.02 sec,
+.0002 min.
+.01 sec,
+.001 sec.
+.002 sec.

6000 sec.
40 min.
40 min.
1000 sec.
10 min,
60 sec.
.360 sec.
30 sec.

1/5 sec.
1/5 sec.
1/100 min.
1/1C sec.
1/1€C00 min,
1/1CO0 sec.
1/1€00 sec.
1/1C00 sec.

——

SEND TODAY foi Bulletin #198 describing
entire line with partial list of thousands of cus-
tomers, and summary of some of the most fre-
quent (and some of the most unusual) ways
they use STANDARD ELECTRIC TIMERS.

The STANDARD ELECTRIC TIME Co.
97 Logan St., Springfield 2, Mass.

Please send Bulletin 198 describing your line
of instruments for measuring elapsed time as
close as 0.001 seconds.

Name...ooervonionrasnsdi

FirM e e e i oncoeeossanioaronesansssaassnns

Address. i vivevicneiiniiean.e

oo

PRECIZION TIMERS ¢ TACNOMETIRS S HEN WED HEN AN B EEEeSS

=t
o
m-_-----.

N AN W PO RTN-GED MRS cdmN M

LABIRATORY PANCLS

T =r.GE T S S M N e T e

Want more information? Use post card on last pags.
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how DAVIES puts magnetic tape to work

you push the button

With automation putting more
and more information on magnetic
tape, the tape equipment itself has
become a fit subject for automa-
tion. Which is why we developed
automatically programmed tape
equipment. The transport starts,
stops, and rewinds automatically
.. scans any track or combination
of tracks once or any number of
times . . . automatically matches
tape speed to requirements over a
wide range . . . permits fast search
and slow read-out . . . and all with-
out human attention. It can also be
programmed for continuous re-
cording over hundreds of hours,
recording on one track, rewinding,
restarting, recording on the next
track, etc., without attention.

All this we can do with standard
Davies shelf-type equipment. But
if your needs are very special, we
can also build to satisfy them from
the ground up.

what’s in a hump

Vibration in an automobile is an-
noying . . . in a plane, worrisome
... and in a missile, downright ex-
pensive! Vibration, as a result, has
been subjected to considerable
and serious study. Should you ever
want to analyze vibration, the first
thing to do is carch the vibration.
Whether you put a Davies re-
corder in the vehicle (and they can
be installed in missiles) . . . or at
the other end of a telemeter link
on the ground, somehow get the
vibration on magnetic tape. Now
you have a lot of complex waves,
and you’re ready to analyze them,
a job best accomplished in the im-
mediate vicinity of a Davies Auto-

70

matic Wave Analyzer. Fed with a
complex wave, it hands back a
complete Fourier analysis, graph-
ing every component from 3 to
10,000 cps, and basing the results,
depending on your whim, on either
linear or square law response.
We'll sell you the wave analyzer
alone if you wish, but we’d just as
soon work up the complete system

. recording equipment, repro-
ducing equipment, analyzer . . .
even the tape.

aves Automatic Wave Analyzer
the voltage goes round and round

Our dead time simulator is partic-
ularly appreciated by analog com-
puters in need of a variable time
delay. In heat exchanger problems,
for example, it can be rigged to
accept a voltage simulating pump
speed, and voltages representing
temperatures at various points in
the exchanger, from the computer.
After delaying the temperature
analogs for a time inversely pro-
portional to the pump speed ana-
log, back they go to a much re-
lieved computer.

where were you when?

A thorough analysis of process
failures can considerably reduce

Want more information? Use post card on last page.

... in an automatic recorder, reproducer . . .
vibration analysis .
.« . a casualty recorder

.. a dead time simulator

the chance of future failures. Thus
the market for continuous logging
devices in the process industries.
But continuous logging facilities
are extremely expensive if the in-
formation they print is only impor-
tant as it applies to events immedi-
ately preceding an abnormal con-
dition. For the job of closing the
barn door only when a robbery is
in the offing, we propose our Cas-
ualty Recorder, which works like
this: Conditions at critical proc-
€ss points are continuously re-
corded on the many tracks of a
loop of magnetic tape, with loop
length determined by the amount
of hindsight desired. In normal
operation, information is recorded
on the tape, passes around the
loop, is erased, and new readings
arc recorded. When an off-normal
situation develops, information is
fed to suitable read-out devices be-
fore erasure for later examination.
While this system gives you only
the data you need, that’s all you
have to pay for.

COMPLETE DETAILS on the
systems covered are available. But
it’s difficult in booklet form to give
any adequate idea of the seem-
ingly limitless applicability of
magnetic tape systems in data
handling. We’ll be happy to pass
on what literature is available, but
we'd rather discuss your data ac-
cumulation, storage, or reduction
problem with you directly. Just
name the time and place.

LABORATORIES, INCORPORATED
10721 HANNA STREET @ BELTSVILLE, MARYLAND
WEBSTER 5-2700
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RATING ON TYPE 300 CHOPPER

Drive: 6.3 volts at 400 CPS
Contacts: up to 100 voltsat 2 ma
Dwell Time: 147 electrical degrees

Phase Angle: 65 electrical degrees lagging

Noise: 200 microvolts average across a 1 megohm
resistance into a band from 20 CPS to 50
KC from each contact to ground

Hermetically sealed for maximum life under all
ambient conditions. Available to plug into a
7-pin miniature tube socket, or with solder lugs
and flange mount.

MIDDLE RIVER

BALTIMORE 20, MD.

chopper

Zero Drift
Is 0.5% Maximum

An Airpax Type 300 chopper gives this panel-
mounting instrument several unusual character-
istics. It has a 5-megohm input impedance, yet
only 0.5% maximum drift. With it you can read
as low as 500 DC microvolts and as high as 300
DC volts, both to an accuracy of 2%.

You may have another equipment that can
benefit from a chopper to convert DC to AC. Why
not discuss your problem with us today? Airpax
makes the chopper (Trio Laboratories, Seaford,
New York makes the VIVM).
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ElectroniK Null Indicator
Modern successor to ihe spotlight galvanom-
eter. Immune to vibration . self-protected
from overloads. Needs no leveling, no special
mounting. Ideal for lab or factory. Sensitivity
0.001 microamp or ! microvolt per mm. Price
$175.00 f.o.h. Philadelphia.
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Brown Servo Amplifiers

For instrument and computerservoloops. Con-
vertlow-level d-cinput signal toac, and amplify
it to power level to drive a Brown servo motor.
LExtremely low stray pickup. high stability,
excellent sensitivity, fast response. Four models
with gains of 1,4, 12 gr 40 x 10% Choice of 4
input impedances [rom 400 to 50,000 ohms.
Prices from $98.50.

HONEYWELL

Want more information? Use post card on last page.

For positive positioning
use Brown
2=phase motors

in your servomechanisms

NEED up to 85 inch-ounces of torque, at low speeds—for
remote positioning in servos, computers, null circuits?

Brown 2-phase reversible motors are ideal for these appli-
cations. They’re the same design that has given years of
continuous service in thousands of Brown ElectroniK in-
struments throughout industry. And continuing refine-
ments make them better than ever.

Long-life needle bearings reduce friction and maintenance.
Improved gear trains deliver a smooth flow of power.
Better seal, better lubrication, simpler and more attractive
housing . . . all add to greater value in the latest models of
Brown servo motors.

Shaft speeds of 27, 54, 162, 333 or 1620 rpm are available.
Many variations in design of pinion, shaft, leads and
materials can be supplied for special applications.

Power input ig 115 volts, 60 cycles . . . 25-cycle model also
available. Line field takes 11 watts; amplifier field 2.5 watts.
Motor load impedance averages 12,000 ohms.

Check the table below for the models you need. Order
single units for development work, or thousands for pro-
duction runs. Prices from $42.00 (even more favorable
depending on quantity).

MinNEaPOLIS-HONEYWELL REcurLaTorR Co., [Industrial
Division, Wayne and Windrim Avenues, Philadelphia
44, Pa.

No-load speed—rpm 27 54 | 162 | 333 |1620
Rated torque—in. oz. 30_ 15 5 4 5
Max torque—in. oz. 85 43 19 11 9
rpm for max power 15 31 92 | 190 | 900

Honeywell

Tt o Cositisls-
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MILLIONS OF VARIABLE RESISTORS
for every commercial and military need

e A world-wide reputation . . . for economical uniform high
quality assembly . . . on a precision mass production basis . . .
by 1500 skilled, trained-on-the-job specialists . . . to your exact
individual specification,

¢ 315,000 sq. ft. of plant area devoted to variable resistors.

o Exceptionally good delivery cycle . . . on both commercial and
military orders.

e Write for complete 62 page catalog today.

Typical Printed Circuit Controls

Typical Bushing Mounted Controls Typical Ear-Mount=d Controls Typical Military Contrels

5

Wioldec shafl twist ear mogntac 15/16"
diametzar composition

ollow shaft twist ea mcunted 15/16”
Jdiameter composition fer screwdriver
adjustment

Twist ear mounted 15/ 6~ dameter com-
positien with flatted ahafifor push-an

1-1/8” diameter concentric tandem tene
switch and composition variable resistor
with SPST on-off switch

Twist ear mounted 1586" Sameter com-
positian with SPST sw ica

Twist ear mounted 1513 diameter pre-
821 tendem .

%

Minieturlzed clinch war moanted com-
Fositon

Minicturized clinch =a° mounted com-

Bushing mcunted 15/16” dlameter con-
cerln:rlr:: tard2m compasitlon with SPST
switc

p-Inbracket 1t
15/16” diameter composition with SPST
switch

Miniaturized bushing mounted 3/4” dia-
meter composition

Minle urized 3/4” dlameter 1/2 watt com-

posiEon
‘%

1551€~ dlameter 1 watt composltion

(L2

1571%5" diameter composition with water-
seak bety shaft and bushi and
bisking and panel

1-4/=” diameter composition

147" dilameter 2 watt composition

1-1-%64” diameter 2 watt wirewound with
lecaing type bushing

1.1%/32" diameter 4 watt wirewound -

positcn with SPST =witch

A CTS control can be tailored to your specific requirement. Let CTS SPE- Variable resistors shown 1/3 actual size
CIALISTS help solve your current control problems. Write or phone today. P =

WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA
Chicago Telephone of 130 N. Broadway Jose Luis Pontet
California, Inc. Camden 2, New Jersey Buenos Aires, Argentina
105 Pasadena Avenue Phone: Woddlawn 6-1668 Montevideo, Uruguay
South Pasadena, Calif. TWX No. Camden NJ 380 Rio de Janelro, Brazil
L.A. Phone: Clinton 5-7186 Phila. Phone: Market 7-3129 Sao Paulo, Brazil
TWX LA 1105 SOUTHWESTERN U.S.A. OTHER EXPORT
CANADIAN SUBSIDIARY John A. Green Company Sylvan Ginsbury

CHICAGO TELEPHONE SUPPLY
C. C. Meredith & Co., Ltd. 137 Parkhouse 8 West 40th Street

”
%(2’} Ml/ll
Streetsville, Ontario Dallas 7, Texas New York 18, New York = —

Phone: 310 Phone: Riverside 3266 Phone: Pennsylvania 6-8239 e N
ELKHART = INDIANA

The Exclusive Shecialists in FPrecision Mass Produclion of Variable Reoistors « Founded 1896



solving logical problems with

Burroughs pulse control systems

detecting coincidence between

two random trains of pulses

The diagram below shows a quick, easy logical method of
detecting coincidence between random pulses on two different
lines—pulses which might occur simultaneously, well within the
switching time of even the fastest units. In this case, the sys-
tems approach proved to be more feasible than increasing the
precision of the components.

< delay
3
7lv —> | Aal »L
E gate 1 ¢ 0 minimum pulse
! [} 1 | ] spacing on
any one line
& flip fiopl ] fmixer mixer
N L | | 77| A
£ v
gate )
7 a
operating delay
a inherent in unit
-3
R n a
coincidence

1 period defined
as coincidence

Logical problems such as this one still tie up most of today’s
engineers . . . making them design breadboard equipment to
prove out their solutions . .. relegating their creativeness to
secondary projects. Burroughs Pulse Control Systems cut through
these time-consuming operations by giving the engineer a quick,
logical method for checking his results.

Each unit in the Burroughs System represents a basic logical
function. The engineer has only to hook up a number of these
units to correspond with his block diagram, and the solution is
ready for proof. Intermediate breadboarding is completely elimi-
nated . .. his concept is proved or disproved quickly ... and
he is free to concentrate on the end result.

You can give your engineers this creative edge by letting
Burroughs Pulse Control Systems take over the burden of proof.
A Burroughs engineer will be glad to call on you—at your con-
venience—and show you how to save hours of engineering time
and production headaches. Or, write for Bulletin 236.

Burroughs

BURROUGHS CORP. » ELECTRONIC INSTRUMENTS DIVISION
Department C -« 1209 Vine Street - Philadelphia 7, Penna.
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~ TeCHNICAL
PAPERS
WATERMARKED for your protection

When you ask for Clearprint, be sure you get it. Look for

the Clearprint name, watermarked for your protection.
No other technical paper is “just the same” for Clearprint
is made by an exclusive process available to no other
manufacturer. Since its introduction in 1931, other paper
makers have strived to equal Clearprint’s quality. None

has succeeded.

For America’s finest technical paper, always insist on

genuine watermarked Clearprint.

A
CLEARPRINT

TECHNICAL PAPER

THERE IS NO SUBSTITUTE — Demand Watermarked Clearprint

MAIL COUPON FOR SAMPLES AND PRICES (EL)

There are Clearprint I
Technical Papers for CLEARPRINT PAPER CO. 1482-67TH STREET, EMERYVILLE, CALIF.

every requirement. I
[} Send me Clearprint samples, with prices, for the
Order from your dealer I following uses: Haral

FIRM I

today, or write:

CLEARPRINT
PAPER CO. | _—
1482 SIXTY-SEVENTH STREET I
EMERYVILLE, CALIFORNIA [] Have your representative call at my office. CIry 1ONE STATE

R ———
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COMPARE

THESE FEATURES
THE WITH SIMILAR SYSTEMS:

TWICE THE SENSITIVITY—15 millivolt for
’71‘E_ZZCU7_5L i
TWICE THE FREQUENCY RESPONSE—O 1o

119 AMPLIFIER SYSTEM 1000 s,

TEN TIMES THE CURRENT OUTPUT—50 ma
into 20-ahm load

FOR OSCILLOGRAPHIC [y
EXCELLENT STABILITY—less than 2% va-
RECORDING riation with line voltage fluctuation and

wide range of ambient temperatures

Carrier Amplifier Units for:

Resistive transducers

Linear differential transformer

pickups

Variable reluctance gages

Linear-Integrating Amplifiers for:

Self-generating transducers.

A DIVISION OF MINNEAPOLIS-

‘ z Z HONEYWELL

5200 E. Evans, Denver 22, Colo.

All these features—plus many more—have moved Heiland 119
Amplifier Systems into leadership in the field!

All operating controls are on the front panel; all cabling is on the
FOR ADDITIONAL  back panel for handy relay rack or test bench mounting without modification.

DETAILS  The 119 System is flexible to meet present or future needs, since all
6 individual amplifier units within the system are easily removable. You
WRITE FOR . . C
can build your system from the ground up, adding new individual
BULLETIN 101K units as your need expands.

| In addition, linear-integrate and carrier units are interchangeable
within the system case.

FOR PERFORMANCE AND CONVENIENCE—CHOOSE THE HEILAND 119 AMPLIFIER SYSTEM.
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TORTURE TESTS like these for S) ncros erter S\ntchcs zre tyvpica of _iustol s o mtmunfj duve for product quality.

100 billion operations and they're still going strong!

Syncroverter Choppers have run
almost six years continuously
at 400 and 600 cycles per second

That's the luboratory shelf-test record of a
group of Bristol’s® Svncroverter® Switches that
are being run at no load as a test for actual me-
chunical wear out. They are still operating atter
alimost six years.

These Syncroverter Switches are predecessors
of those being used in aircralt fire control svs-
tems, guided missiles, eclectronic instruments,
ground control equipment, and many other elec-
tronic svstems.

Long life is a feature of the miniature Syncro-
verter Chopper and High- Speed Polar Rel‘l\
They are unaffected during severe shock and vi-
bration and are available with the typical operat-
ing characteristics shown in the tubles at right.
They meet a wide varicty of requirements. Write
for further information on these precision com-
ponents. Or we 11 be glad to discuss specific
application problems w ith vou. The Bristol Com-

pany, 152 Bristol Road, V\atelbmv 20, Comn.

BRISTOL

TYPICAL CHARACTERISTICS

Bristol’s Syncroverter Switch
{covered by patents)

Driving frequency range: 0-2000 cps

(400 cps used for these
choracteristics)

6.3V sine, square, pulse
wave

55 milliomperes

Coil voltage:

Coil cumrent:

Coil resistance: 85 ohms

Phaose log: 550 = 109
“Dissymmetry : Less thon 4%
Temperature: —55°C to 100°C
:Switching time: 159 — 5¢

Operating position: Any

Mounting: Flange or plug-in—fits

7-pin minicture socket

«These characteristics based on sine-wave excitation

Bristol’s Syncroverter High-Speed Relay
(covered by patents)

—55°C to 100°C

30G; 11 miliiseconds du
ration

Vibration: 10-55 cps (see below
mounting): 105G

Up to 35V, 45 microam-

Temparoture range:
Operating shock:

Contact rotings:

peres

Stray contact copacitance: Less than 15 mmf.

Pull-in time As low as 200 micro-
inchuding bounce}: seconds

Drop-out time: 300 microseconds

Life: Over a billion opera
tions under dry-circuit
conditions

Mounting: Octal tube socket; others
avoilable, including
types for vibration fc
2000 cps

TRAIL-BLAZERS

IN PROCESS AUTOMATION

AUTOMATIC CONTROLS + RECORDERS * TELLMETERS * SOCKET SCREWS -
CHOPPERS AND HIGH-SPEED RELAYS * AIRCRAFT PRESSURE-OPERATED DEVICES

ELECTRCNICS — October, 1956
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Wire packaged in Phelps Dodge special “Pakeze” containers if required.
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If it Calls for MAGNET WIRE—Call or. PHELPS DODGE for

INDUSTRY’'S MOST COMPLETE,
MOST UP-TO-DATE LINE!

Every type of insulation to meet design requirements.

Enamel « Formvar . Sodereze® « Bondeze® « Daglas® « Thermaleze®
Silicone « Paper « Cotton « Multiple Combinations.

Available in all sizes and shapes—round, square, rectangular.
Over 400 different types!

Special emphasis on research and development—your assurance
of the latest advances in magnet wire.

Vast background of application engineering experience to help
solve your problems.

PHELPS DODGE COPPER PRODUCTS

CORPORATION

INCA MANUFACTURING DIVISION

FORT WAYNE, INDIANA
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Always tense but never tired

Again CTC comes up with an ad-
vancement for more secure, more effec-
tive electronic assemblies. It’s the new
Perma-Torq* constant tensioning de-
vice for tuning cores of standard CTC
ceramic coil forms.

CTC’s Perma-Torq, a compression
spring of heat treated beryllium copper,
has very high resistance to fatigue and
keeps coils tuned as set, under extreme
shock and vibration. It allows for im-
mediate readjustment without removal
or loosening of any mounting nut or
locking spring. But most important of
all — Perma-Torg like all CTC com-
ponents is quality controlled.

CTC’s quality-control means you get
consistent top quality components.
Each step of production is checked,
each component part — even though
already certified — is checked again.
And finally CTC’s finished product is
checked. That’s why CTC can offer you
a guaranteed electronic component —
standard or custom — whose perform-
ance you can depend upon.

CTC researchers and practical ex-
perts are always available to help solve

80

your components problems. For sam-
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