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HIGHEST RELIABILITY
FOR MILITARY AND
INDUSTRIAL USE

Listed below are just a few of the 50 new stock items in the United
hermetic power series. These MIL-T-27A power components add to
the 200 other hermetic stock items of filter, audio, and magnetic
amplifier types. Through the use of preven new materials and design concepts, an unparal-
leled degree of life and reliability has been attained, considerably exceeding MIL-T-274. re-
quirements. Test proved ratings are provided, not only for military applications but for indus-
trial, broadcast, and test equipment service (55° C. ambient).

For complete listing of these new items, write for Catalogue #56.

MIL-T-274 RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE

TYPICAL POWER TRANSFORMERS, PRI: 115V, 50-60 cycles.
Type HV Sec. Approx* DC Fil Approx* MA Fil. MIL
No C.T. DC volts MA wdg. DC volts 1] wdg. Case . . .
. L nE = —— = United "“H sgrles lpower tra_ns-
H-81 - (L: ggg gg 6.3VCT-3A E 240 65 6.3VCT-3A HA formers are available in types suited
V-2A 1 70 - . d .
C 300 50 V-2 c 2:3 60 SV-2A to every electronic application.
700 L 255 170 L 240 210 P_roven ratings are listed for both
H-84 C 400 110 6.3V-5A c 360 150 6.3V-6A KA high. voltage outputs...condenser
750 L 275 160 6.3V-1A L 260 200 6.3V-1.54 ; . N
¢ 420 105 5V.3A ¢ 380 140 5V-4A and choke input filter circuits. ..
730 L 245 320 L 210 420 : military and industrial applications.
H-87 C 390 210 6.3V-6A c 350 310 6.3V-6A NB Tan,
800 L 275 300 6.3V-2A L 245 400 6.3V-2A P& a2 @
C 440 200 5V.4A c 400 300 Y i 3 fe
H-93 1000 L 370 280 6.3V-8A L 340 340 6.3V-10A 0A G A ‘QQ;}
1200 L 465 250 6.3V-4A L as5 300 6.3V-5A SR AR R
5V-6A SV-6A . =

“After appropriate H series choke. L ratings are choke input filter, C ratings are condenser input.

A FEW TYPICAL LISTINGS CF FILTER REACTORS.

e g, Type  Ind. @ MA Ind. @ MA Ind. @ MA Ind. @ MA Res.  Max.DCV* TestV. ML
United ""H” series filter reactors are p—_—— No. Hys.  DC Hys.  DC Hys. DC Hys.  DC Ohms  Ch. Input  RMS Case
extremely flexible in design and rat- - H-71 20 40 185 S0 155 60 10 70 350 500 2500 FB
ing. Listings show actual inductance w H73 11 100 95 125 75 150 55 175 150 700 2500 HB
at four different values ‘?fIDC' ?_Old H75 11 200 10 230 85 250 85 300 9% 700 2500 KB
iypemlistings are) industrial \applice- | w7 10 300 g 350 8 390 6.5 435 60 2000 5500 MB
tion maximums. !
3 Y W79 7 800 6.5 900 6 1000 5.5 1250 20 3000 9000  9x7x8
AN S
e =

*Based on maximum ripple voltage across choke in choke input filter circuit, in terms of DC output voltage.

TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles.

Type Sec. Amps. Amps. Test Volts MIL
No. Volts (MIL) (Ind) RMS Case
H-121 2.5 10 12 10000 B ‘ United “H” series filament trans-
H-124 5 3 3 2000 FB fcrmers have multi-tapped primaries,
H-127 5 20 30 21000 NA good regulation, and are rated for
H-131 6.3CT 2 2.5 2500 8 200 industrial as well as military service.
H-132 6.3CT 6 7 2500 73 o uit o
6.3CT 6 7 AN

{  Seet

H-136 14, 12, 1ICT 10 14 2500 LA ¢ T

TYPICAL PLATE TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles.

United “H” <eries plate transformers ;-

No. Sec. V. Approx.* MA Choke MA Choke

| dual hizh vol i bf"[hb Type C.T. DC volts DC No. nc No. Case
e J 4%
LB Ol 1161 VO tage.ratlng H-110 1050 380 275 H-75 385 H.77 MB
and tapped primaries to provide ver- 1200 465 250 H-75 350 H-77
satile units for a wide range of mili- H-113 2500 1050 280 H77 340 H-77 Stax6x7
tary and incustrial electronic appli- 3000 1275 250 H-75 300 H-76
cations. Large units have terminale H-115 3500 1500 265 H-77 350 H-77 83 x 6Y/2x 8
S g unis 4400 1900 225 H-77 300 H-77
opposite mounting for typical trans. |
itt H-117 5000 2125 900 H-79 1100 H-79 13Y2 x 11 x 14Y2

mitter use. 6000 2550 800 H-73 1000 H-79

“After filter choke. All ratings are for choke input filter.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: ""ARLAB"’
PACIFIC MFG. DIVISION: 4008 W. Jefferscn Blvd., Los Angeles 16, Calif.
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FLIP-FLOP PENETRATES TEMPERATURE BARRIER—Successful opera-
ation of printed-wiring multivibrator circuit on red-hot charcoal demon-
strates ability of GE-developed components to operate above critical
temperature barrier of supersonic aircraft and missiles (see p 158)..COVER
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p THREE EDITIONS. . One of
the things editors learn is that when
they have something really impor-
tant to tell subscribers it should be
told again, again and again; not
every subscriber reads every word
in every issue of any magazine. So,
we say again:

All ELECTRONICS  subscribers
have heen receiving two Business
Editions and the Technical Edition
each month since the first of this
wear. The Technical Edition is dated
the first of each month, the Business
Editions the 10th and 20th.

And, in June, all subscribers will
also receive our usual Buyers’ Guide
Issue too.

» BANDWIDTH . .. Editorial cov-
crage in the feature article section
in 1956 breaks down as follows, sub-
ject-wise and number of pages:

ANEENMMNAS e ww O o »w8 5 31 3 208 508 10
AUdIog » 32 mam v cd¥ AR ST S E & 11
Broadeasting . ... ... .. ... ... .. 36
Cincuitsn sen Te g el . S0 .. 62
Communications . ...... ... ... .. 62
Components . ....... ... ... .. ... 85
Computers ............. Y )
INARSHEFHAL ¢ w4 o enz 3= 600 5 o G ow KT
Meusurements . .............. ... 50
Microwave . ............... ..... 21
Power Supplies ............ .. ... 17
Rladam: 4menems sctwnd, ool . ng . 295 50
Receivers ............ ... ... ... 21
Telemetering ........... ... 52

The classifications are mb)tl.uv
were picked because they were easy
to define. Some transmitters are in-
cluded under communications, and
power supplies were naturally only
unusual types. Telemetering
cludes telecontrol.

in-
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ELECTRONICS’ staff is impressive
attended this recent planning session

» RELIABILITY . .. One of the
editors recently made a field trip
into the land of baked beans and
brown bread. He gathered much
data on current engineering prob-
lems and their solutions and was
exposed to lots of highly accurate
and precise equipment that also in-
volved high reliability and resist-
ance to extremes of temperature
and moisture.

Preparing to return to New York
by air, associate editor Kinn was
faced with an environment problem.
It seems spring had sprung a leak
over New York and vicinity, closing
all the airports. Reporting to the
railroad, he got home at 2:30 a.m.
instead of 7:00 p.m., rather wide
tolerance compared to those to
which he had just been exposed.

There was no electronic equiva-
lent to one situation, though., He

was pleasantly surprised to find two
lovely airline stewardesses in his
car taking care of sun-burned pas-
sengers who were returning from
Bermuda and were forced to bypass
New York and land in Boston.

» INFORMATION CIRCLE

Like all magazines, we get a lot of
inquiries for technical and business
information. We try to help in
every case, but sometimes get more
puzzled ourselves.

A Mr. X phoned frantically re-
cently and said that we had pub-
lished an article a few months ago
and that he wanted to locate the
issue. It was written by a Mr. A of
company B and mentioned a de-
velopment by still another company
C.

Search of authors’ names on re-
cent articles showed none by Mr. A.

quantitatively as well as qualitatively, Ninety percent of the men listed on our masthead

Only recourse was to find out if any
editor had any recollection of a men-
tion of development C.

Finally we located something on
the development. It was not, how-
ever, written by Mr. A but by Mr.
M and not affiliated with company
B, but company N.

To further our dismay, it hadn’t
vet been published, so Mr. X could-
n’t have seen it yet.

» BEST SOURCE . .. During one
of the lectures in a course at the
City College of New York on prin-
ciples of missile guidance, assistant
editor Manoogian was pleasantly
surprised.

Almost all of the references rec-
ommended by the instructor, a Bell
Labs man, were circuit articles that
had been published in recent issues
of ELECTRONICS.
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a completely
new kind
of regulator!

ACTUALLY THREE REGULATORS IN
ONE—PLUS MULTIPLE SENSING!

The APR 1010 combines many new regulation and sens-
ing systems in one versatile package. Here's flexibility of
operation never before possible . . . saves space, elimi-
nates instrument duplication, means greater economy in
engineering operations.

e RMS VOLTAGE REGULATION
e AVERAGE REGULATION
e PEAK REGULATION
e FIVE PRINCIPAL SENSING ARRANGEMENTS
1. INTERNAL 2. EXTERNAL 3. REMOTE 4. CONSTANT CURRENT 5. DC
ELECTRICAL CHARACTERISTICS:
Input  95-130 VAC, 19 (50 or 60 cps =10%)
Output 115 VAC, adj. 110-120V
Regulation +0.1% against line

accuracy +0.1% against load
(RMS, average,

or peak, switch
selected)
Distortion 3% max.
Load 0-1000VA
P.F. range Unity to 0.7 lagging
Recovery time 0.1 sec.

Write for complete technical data.

P SO T TS

8

SORENSEN & COMPANY, INC. : ; STAMFORD - CONN.
Al
®

In Evrope, 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. May 1, 1957 — ELECTRONICS
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The Muirhead'- Pametrada
Wave Analyser

The Muirhead-Pametrada Wave Analyser covers the frequency range
encountered in vibration tests of aircraft engines—whether pure jet,
turbo prop or piston.

Complete tests of airframes and airscrews for unwanted noise and
vibration, and the tracing of spurious frequencies in aircraft electrical
systems, are just normal applications for the analyser in the aircraft

industry.

Learn more about the Muirhead-Pametrada Wave Analyser and
how it is applied in the aircraft, automobile, electrical supply and
shipbuilding industries. Write for our Brochure * Vibration Measure-
ment and Waveform Analysis”.

MUIRHEAD

Write for the

brochure

MUIRHEAD INSTRUMENTS INC. 677 FIFTH AVE - NEW YORK22N.Y. - US.A.
MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA
MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

ELECTRONICS — May 1, 1957 Want more information? Use post card on last page. 5
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275
250
x
lé-' 225
< 500 Year Ago Previous' Month Latest Month
1947=100 28
175 263.8 284.7 . 0.0
150 Feb. '56 Jan. '57 Feb. '57
125
100 JEMAN] A 0
SONDJFMAIJJASONDJFNAMJJASONDJFIAIJJASONDJFNAIJJASONDJFIANJJASOND JF M A M J ) A S 0 N D
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) Feb. '57 Jan. '57 Feb. ‘56 (Source: FCC) Feb. '57 Jan. 57 Feb. ‘56
Television sets, total . . . 464,697 450,190 576,282 TV stations on air. .. .. 515 513 485
With UHF . ... .. 68,219 67,079 78,956 TV stations CPs—not on air 123 120 106
Color sets . ....... .. nr nr nr TV stations—new requests 56 62 22
Radio sets, total ... .. 1,264,765 1,085,529 1,093,506 A-M stations on air. . . 3,031 3,014 2,841
Auto sets ......... 522,859 521,624 437,611 A-M stations CPs—not on air 133 123 123
A-M stations —new requests 303 288 247
F-M stations on air. . .. 529 527 539
F-M stations CPs—not on air 23 24 13
RECEIVER SALES F-M stations—new requests 10 8 4
U e GZ M TR COMMUNICATION AUTHORIZATIONS
isio ., uni b , , . P ' ,
Radio sets (except auto) 525,029 563,363 454,867 (Source: FCC) Feb. 57 = T FEH. 2L
Aeronautical .. ... ... .. 50,859 54,243 44,570
Marine ... . ... .. 61,246 60,774 54,63/
Police, fire, etc. . ... ... 22,500 22,450 19,971
RECEIVING TUBE SALES Industrial . ... ... 33879 33,456 28,054
(Source: RETMA) Feb. ‘57 Jan. ‘57 Feb. '56 Land transportation . ... 9,484 9,476 8,726
; ; Amateur - 158,232 157,275 145,427
Receiv. tubes, total units 44,460,000 37,571,000 37,754,000 ful G ’
Receiv. tubes, value.... $36,631,000 $31,170,000 $30.756 000 Citizens radio ......... &0 2202 L5:ag
Picture tubes, total units 728363 760,860 898,063 E)'(Spa::.e;emal """ 322 ;;i 2523;
ict t ! . imental ... .. ..
Picture tubes, value $13,134,778 513,594,525 517,136,695 e g = 2,666 2,618 2,176
Quarterly Figures EMPLOYMENT AND PAYROLLS
—e S — ) . . ¢ ¢ ¢
INDUSTRIAL Latest Previous Year (S(;urc;. BuL. Labor Statustl.cs) ‘Jua)r(; 222 Ee;. 552(;) ;;;.622
Quarter Quarte A rod. workers, comm. equip. ,200-p 10,500-r ,
TUBE SALES varter 4 Av. wkly. earnings, comm. . $79.15 -p $79.15 $74.70
(Source: NEMA) 4th '56 3rd ‘56 4th '55 Av. wkly. earnings, radio. . $75.64 -p $75.76 -r $70.80
Vacuum $12,408371  $8,895,012  $9,967,411 Av. wkly. hours, comm. . 401 -p 40.8 40.6
Gas or vapor ........ $3,223,612 $2,936,765 $3,251,621 Av. wkly. hours, radio. .. . . 396 -p 403 -r 40.0
Magnetrons and velocity
modulation tubes ...  $15890,681 $14,948,477 $13,726,323 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. . $1,242,745 $1,196,369 $1,578,767 Feb. '57 Jan. '57 Feb. ‘56
Transistors, Units ... ... 1,785,300 1,436,000 618,000
MILITARY PROCUREMENT STOCK PRICE AVERAGES
(Source: Defense Dept.) . 4th '56 3rd ‘56 4th ‘55 s . Standard and Poor's)  Feb, '57 , -
Army $56,185,000 $23,107,000 $48,477,000 OUHee AN & o S - e W =
Navy .. . .. ... ... . $34,210,000 322,273,000 $20,378,000 Rad!o-tv & electronics .. .. . 330.6 336.3 323.2
Air Force .. ....5145,962,000  $84,952.000 $131,938,000 Radio broadcasters 489.6 439.9 426.8
Total—Electronics . ... .. $236,357,000 $130,332,000 $200,793,000 p—provisional r—revised nr—not reported
F|GURES UF ]‘HE YEAR TOTALS FOR THE FIRST TWO MONTHS 1956
1957 1956 Percent Change Total
Television set production 914,887 1,164,629 —-21.4 7,357,029
Radio set production 2,350,294 2,172,130 + 8.2 13,981,800
Television set sales 1,148,796 1,144,767 + 0.4 6,804,756
Radio set sales (except auto) 1,088,392 986,073 4104 8,332,077
Receiving tube sales 82,031,000 77,895,000 + 53 464,186,000
Cathode-ray tube sales 1,489,223 1,790,448 —16.8 10,987,021
6 May 1, 1957 — ELECTRONICS



More Computers
Go To Colleges

Four more universities will use
digital types to free brain-power
for more creative assignments

DiGITAL. computer MISTIC, the
Michigan State integral computer,
will be solving mathematical
problems at Michigan State Uni-
versity before the year is up. The
device is similar in logic and gen-
eral construction principles to the
computer developed at Princeton
Universities Institnte for Ad-
vanced Study.

Similar machines now are in op-
eration at the Argonne National
Laboratory, Oak Ridge National
Laboratory, Los Alamos Scientific
Laboratory, the Rand Corporation
of Santa Monica, Cal, and the
University of Illinois. Others are
under construction at lowa State
College and the University of Syd-
ney. Australia.

» Logic—To solve 40 simultane-
ous equations. which would take
weeks to do by other means, the
computer would need only 193
seconds: four seconds for the
problem to be introduced, 181 sec-
onds to solve it, and eight seconds
for the answer to be produced.

Composed of thousands of miles
of wire and hundreds of electronic
tubes and transistors, the com-
puter will have four essential sec-
tions: input, arithmetic and con-
trol, memory and output.

Information and problems will
be introduced to the machine on
perforated paper tape. Answers
are on tape or a page.

ELECTRONICS — May 1, 1957
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NEW

radiotelephone system, manufactured by Du Mont, operates automatically
when . . .

Mobile Radio Dials Phone Calls

Vehicle phone calls can be re-
layed automatically through local
telephone company facilities

AvutroMmaTic dial-direct mobile two-
way radiotelephone system is in
operation in Richmond, Indiana
and is now available nationwide
through Allen B. DuMont Labora-
tories. Designed and developed by
DuMont rep Ramsey McDonald.
the system allows phone calls to-
and-from vehicles to be relayed
completely unattended through a
local telephone system.

Calls are made from a vehicle
by dialing a number within a loeal
telephone system. Anyone within
that system can call the vehicle in
the saime manner as in making a

house-to-house call. Only when
placing a toll call must the long
distance operator be contacted.

» How it works—The system con-
sists of a dial radiotelephone in a
vehicle, employing a two-way radio
system as a carrier to the local
telephone company installation.
A transmitter-receiver base sta-
tion is interconnected with the
local telephone system. Termina-
tion and switeching equipment at
the base station automatically
transfers the radio calls to the
telephone system and telephone
calls to the radio system.

Calls can also be made from
vehicle to vehicle. Two telephone
lines are required to interconnect

7
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the base station equipment with
the telephone company’s central
office. One line is utilized for calls
from telephone to radio; the other
for radio to telephone.

» Market—Substantial sales of the
systems are expected to be made to
independent telephone companies.
There are 4,500 such independents
and 69 percent of their service is
dial.

The system presently used by
Richmond Radiotelephone, headed
by McDonald, provides mobile
radio telephone service for sub-
scribers in Richmond and sur-
rounding areas.

» Cost—Interconnected with the
Richmond Home Telephone Co.,
the system provides dial-direct
service of 24 calls per day for $40
per month per unit with the lease
of DuMont equipment. Using pri-
vately owned mobile equipment
costing about $500, the service
would run about $25 a month. For
a company that wants to go into
business to operate the service the
cost of the equipment including
base station (transmitter and re-
ceiver), two antennas, termination
and switching equipment, would
run about $7,000.

Scores Missile

On The Spot

Direct calibration and immediate eval-
uation of the performance and behavior
pattern of guided missiles is handled
by this new instrumentation radar sys-
tem developed by RCA. Antenna ped-
estal shown is designed for mounting
on a separate tower to minimize vi-
bration
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PROPOSED air-ground communications network connecting Newfoundland, Green-
land, Iceland and the United Kingdom—Ireland will use forward propagation-by-
ionospheric-scatter stations to help ‘eliminate transmission blackouts as . . |,

Nations Plan N. Atlantic Link

Twelve IACO nations chalk out
framework for scatter stations
that will cure bad signals

DURING the summer of 1956, more
than half of the flights across the
North Atlantic suffered radio-
communication blackouts caused
by sub-Arctic auroral disturb-
ances, which affect existing high-
frequency radioteletype circuits.

A decision by the Canadian
government to build a $650,000
vhf forward-propagation-by-iono-
spheric-scatter station near Gan-
der airport, Newfoundland will
implement a new chain using
high-power transmitters, 50 to
100 kw, working in the very-high
frequency band, between 30 and
60 mec. Highly directional an-
tennas will be used.

Signals are scattered by the
highly-ionized layer of air 55
miles above the earth and are re-
flected to ground receiving sta-
tions a distance away.

The International Civil Avia-
tion Organization (JACO) recom-
mended the network to facilitate
flight - information transmission
and the Canadian government
agreed to contribute to joint fi-
nancing of stations in Greenland
and Iceland.

» Links — The IACO plan envis-
ages the use of three links, one
between Newfoundland and Green-
land, a second between Greenland
and Iceland and a third from
Iceland to the United Kingdom
and Ireland. All of these would
be integrated as a single system
and provide four teletypewriter
channels and one telephone chan-
nel between the points served.

As an alternative to the link
between Iceland and the United
Kingdom-Ireland, Iceland pro-
posed an undersea telephone-
telegraph cable that would provide
similar channels to be integrated
with the vhf forward-scatter sys-
tem between Iceland and North
America.

» Service—The principal concerns
of the proposal have to do with
the reliability and quality of serv-
ice that can be expected and the
methods of organization necessary
to ensure full coordination in the
implementation of the entire plan.

Further response to the recom-
mendations offered by TACO will
be received, not later than May
1st from twelve ICAO nations and
two international organizations:
the International Air Transport

(Continued on page 10)
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AS LIGHT AS 114 OUNCES
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#
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> IMP. 100K
FREQ. P/N

1 400 cps. S-60001  X7%% YUx1%2x2%H

2 560 cps. S-60002 *7%% Y%Ux1%ax2%H
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] . . $-6001 oS x x 1% ox.
These cases are generally .equnpped with a 4-pin 16 40 KC 560016 +7%% Y%x %Ux1%H 1oz
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Association (IATA) and the In-
ternational Frequency Registra-
tion Board (IFRB).

> Tropo Scatter—In Alaska, an ad-
ditional link between Kenai and
Homer, Alaska was added to the
White Alice system that combines
service for the military and com-

mercial communications (ELEc-
TRONICS, p 192, Jan., 1957). This
broad - band  tropospheric  radio

equipment was designed and man-
ufactured by Radio Engineering

Laboratories for Western Electric.

Another wide-band link that will
accommodate a tv channel and 120
telephone conversations is sched-
uled for cutover by AT&T in late
summer. Equipment will be shipped
soon from Federal Telecommunica-
tion Laboratories for the Florida-
Cuba circuit.

Equipment recently completed by
Philco for the Air Force also uses
the tropospheric transhorizon phe-
nomenon at about 8 kme.

[ I, 4 - il

COMPLEX radar control, the brain of F-94 interceptor planes guarding the North
American continent, is checked and installed by Hughes technician while .

Air Force Expands Modernization

Intricate modern weapons require
more dollars to rework existing
electronic systems

MODERNIZATION costs for aircraft
systems have risen 67 percent in
the past three vears. The figure is
expected to reach $1.4 billion for
the fiscal year 1957, compared to
$992 million for fiscal year 1954.
Of this total, a substantial por-
tion, possibly $200 million annu-
ally, goes to modernize electronic
equipment. The total includes all
major maintenance performed at
Air Force depots or contractor’s
plants, as well as modification of
in-service aircraft and component

10

equipment. As demand for higher
combat effectiveness continues, the
work and expense required for
modernization will continue to in-
crease proportionately.

» Units—During fiscal 1957, the
Air Force has scheduled about
8,500 aircraft for major mainte-
nance and modification, of which
about 6,500 jobs are to be accom-
plished by contractors. The iu-
creased number of complex, high
performance jet aircraft require
many motre man-hours of mainte-
nance and modification than their
World War II predecessors.
Active military aircraft inven-

tory has increased in number and
by far more complex weapon sys-
tems. For example. in the F-94
interceptor plane shown, the con-
trol equipment manufactured by
Hughes Aircraft Co. has as many
different parts as 200 television
sets.

Labor costs for total mainte-
nance and modification have risen
from avound $20,000 for a World
War I bomber to over $500,000
for a modern jet bomber. The De-
fense Department estimates that
there are over 150,000 civilian and
military personnel in electronic
mainienance work.

» Bombers Lockheed has been
working on a Box-Kite modifica-
tion program since last vear. Ad-
ditional Air-Force business came
to its Georgia Division plant at
Marietta for early delivery of 21
quality-modified B-47 Stratojets.
Latest engineering and electronies
improvements will be added ot the
same time the aireraft are under-
going major overhaul. Thus,
within two weeks a total of 113
aircraft were added to current
B-47 modernization projects at the
plant,

» Future—To maintain an inven-
tory of weapon systems in the con-
dition necessary to keep ahead of
potential enemy airpower, the Air
IForce must continue to modernize
existing aircraft, according to Air-
craft Industries Association, or to
incorporate new weapon systems
in its inventory. The cost trend of
modernization tends to follow the
cost of the new weapon systems.

TV’s Second Set Market
Still Looms Large

Homes with two sets represent
only 4 percent of total but
portables are making inroads

TELEVISION set producers have
pushed sales possibilities of two
tv sets to each home but not until
last year did such sales finally
take hold. According to Commerce
Department figures, the number of
homes with two sets weni from 2

(Continued on page 12)
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surface barrier transistors from SPRAGUE

high speed transistors for computer switching circuits

Sprague 2N240 Transistors with their fast response
time—in the millimicrosecond range—give reliable
operation in switching circuits up to 20 megacycles.
The ideal electrical characteristics of these surface
barrier transistors permit direct coupling for faster
operation than any alloy junction type.

And the 2N240 gives you:

low saturation resistance

low saturation voltage
extremely fast rise and fall time
absolute hermetic seal
availability

00000

Among these features, the most important to you
may well be availability. Sprague is manufacturing
2N240 Transistors NOw in production volumes. You

= can answer today’s transistor needs today by specify-
o | BW EEm|RE ing Sprague Surface Barrier Transistors!

Write for complete data sheets on Sprague 2N240
Germanium Surface Barrier Transistors and on
Sprague General Purpose High-Frequency Surface
Barrier Types 2N344/SB101, 2N345/SB102, 2N 346/
‘ SB103. All are available on letterhead request to the
g T Technical Literature Section, Sprague Electric Co.,
2 35 Marshall Street, North Adams, Massachusetts.

CAPACITORS » RESISTORS s MAGNETIC COMPONENTS ]

TRANSISTORS « INTERFEREN CE FILTERS « PULSE NETWORKS the trademark of reliability
HIGH TEMPERATURE » MAGNET WIRE » PRINTED CIRCUITS

v T sy I THST FLRCYRE Chavam
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percent to 4 percent of total house-
holds between June ’'55 and Au-
gust ’56.

» Reason—Compactness and lower
price seem to be the keys to the
second set market. History seems
to be repeating. Not until the com-
pact table model radio, styled for
each room and priced right, was
introduced did the multiple radio
set market really reach its full
potential.

The rise in portable tv sales be-
gan in the second half of 1955 and
coincides with the rise in second
set households. TV cabinets are
now multicolored to fit any decor
and compactness along with low
price are featured.

> Effect of size?—The 110-degree
tube permits sets to be six inches
shorter. Sylvania reports that its
February tv set sales achieved
a new record of more than double
February 1956 sales.

Business Briefs

» Acquisition of Radio Receptor by General Instru-
ment involved purchase by GI of 80 percent of the
outstanding stock of Radio Receptor. Of RR current
production, 80 to 85 percent is for industrial and
military purposes, 15 to 20 percent for radio and tv

> Sales in Australia, Italy and Mexico for Admiral
Corp. totaled $9 million in 1956. Sales target for the
three counties in 1957 is $20 million and the com-
pany will undertake additional foreign manufac-
turing operations in the next two years

» Expenditures for expansion of facilities in 1956
by GE amounted to $205.2 million, more than $34
million higher than any previous year in the firm’s
history: Total of $1.4 billion has been invested by
the company in its expansion and modernization pro-
gram since World War II

»Six U.S. airlines, 13 foreign commercial airlines
and the Royal Australian Air Force purchased RCA
weather radar during 1956

» Ten percent of total sales of High Voltage Engi-
neering was devoted to research and development
in 1956. The firm’s backlog reached $6 million with
approximately half that amount representing orders
from abroad

» Net sales of Minnesota Mining have climbed by
about 100 million in the past two years, reached
$330.8 million last year. Electrical products ac-
counted for 17 percent of 1956 sales

Scientists Look Into Future Of Switching

Discussions at Harvard show
trends in such fields as
chemical and cryogenic switches

Core of the remarkable progress
achieved in the field of computers
and mechanization is the science
of switching which deals with the
on-off, high-low and conducting-
non-conducting states of mechan-
ical and electronic devices.
Recently, approximately 1,000
scientists gathered at Harvard to
discuss the progress of work in
this field and much light was shed
on present thinking and planning.

12

» Chemical—It was shown that
chemical reactions, such as take
place when light-sensitive or
photochromic materials are ex-
posed to the proper wavelength of
light causing the material to
change color, can provide the two
stable states required for switch-
ing. It was explained by B. K.
Green of National Cash Register
Co. that tiny droplets of these ma-
terials when enclosed in a struc-
ture, consisting of cells two and a
half microns in diameter, would
produce a device with 100-million
switches per square inch.

» Superconductor—A woven mem-
ory device made of strands of sup-
erconducting wire woven through
coils and immersed in liquid
helium was discussed by A. E.
Slade of Arthur D. Little, Inc.
Each strand of wire has a unique
path through the coils thereby
making it one word in the memory.
By properly combining 10,000
wires and 20 coils, a 10,000 20-bit
word catalog memory of pencil
size becomes feasible.

» Magnetics—A method of increas-
(Continued on page 14)
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In BOBBIN CORES, you need PRECISION
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Ultra-thin tape for bobbin cores is rolled to
high precision standards for thickness and
finish on our own 20-high Sendzimir cold
reducing mill, beta-ray controlled.

UhilE f0t BULLETIN TC-108

S“TAPE-WOWUND BOBBIN CORES
FOR COMPUTER APPLICATIONS”

Includes essential data on applications ard
properties, fabrication and testing of Arnold
Bobbin Cores:; lists standard sizes, etc.

ADDRESS DEPT. E.75
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For use in shift rzgisters, coincident
current manix systems, pulse trans-
formers, static magnetic memory ele-
ments, harmonic generators and simi-
lar equipment, Arnold Bobbin Cores
meet the most exacting requirements.
Quality and uniformicy? You'// find
them no preblen:—because, as a fully
integrated produc:r with highly mod-
ern facilities, we'te able to maintain
close control over every step.
Arnold Bobbin Cores are available
in a wide range of sizes, tape thick-
nesses, widths and number of wraps
depﬂndmg on the ultimate use of the
core. Magnetic materials usually em-

ployed are Deltamax, Permalloy and
Supermalloy, in standard thicknesses
of .001"", .0005"’, and .00025"". Core
properties include quite rectangular
hysteresis loops, relatively low co-
ercive values and high saturation
densities, plus the ability to shift in
a few microseconds from negative
remanence to positive saturation, and
vice versa, under conditions of pulse
excitation. ® Let Arnold supply your
requirements for Bobbin Cores—or
other tape-wound cores, powder
cores, permaneiit magnets, erc.—from
the most complete line of magnetic
materials in the industry.

S

WSW 6399

THE ARNOLD ENGINEERING (CompaNy

- Beston:

Want more information? Use post card on last page.

wwWWWeamericanradiohistons.com.

Mam Office & Plant: Marengo, lllinois
Re:c'h Pacific Division Piant: 641 East 61st Sireet, Los Angeﬂes, Calif.

District Sales Offices:
200 Berkeley St.

New York: 350 Fifth Ave. Washington, D.C.:

Los Angeles: 3450 Wilshire Blvd.
“1001-1 5th Sf., NW.
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ing computing times to the milli-
microsecond region through the
reversal of magnetic spins occur-
ing in thin ferromagnetic films led
H. Callen of the University of
Pennsylvania to conclude that
these films would make satisfac-
tory switches and increase com-
puting time a thousand-fold.

» Microwaves — Another possible
way of increasing computer speeds
was discussed by W. D. Lewis of
Bell Telephone Laboratories who
described a possible combination
of microwave components, some
of which are still in the laboratory
stage, to perform logical functions.
High speed is attained because
bandwidths of 700 mc and pulse
rates of 160 mc can be obtained
using microwaves.

Three methods were mentioned
as ways to increase speed: detec-
tion followed by modulation: fre-
quency conversion and sequential
logic; and maintaining the basic
pulse rate higher than the recipro-
cal of the delavs in the closed
loops.

» Theory only—In all the above it
should be emphasized that the de-
vices mentioned are in the think-
ing-and-laboratory stage rather
than concrete pieces of hardware.

Assembly-Line

Machine-Gun

¥
.

|

Ammunition belt feeds 3,000 semicon-
ductors into machine that staples them
into electronic circuits at Hughes Air-
craft. A special machine was deveioped
to fabricate the belts
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FLIGHT simulators are used by United States Air Lines.

In addition . . .

Simulators Enter New Markets

Commercial and military aircraft
account for largest volume. New
markets boost sales

MUSHROOMING costs of increasingly
complex commercial and military
equipment have boosted the impor-
tance of the growing flight simu-
lator business and the dozen com-
panies in the field.

There are now an estimated
1,000 flight simulators in use in
the U.S. The figure does not in-
clude the increasing number of
units that simulate missiles, radar,
navigation and naval equipment.
Sales to airlines abroad are also
growing. The units range in price
up to $1 million.

» Commercial — The airlines are
important customers for flight
simulators. One airline has 15
units in use. American Airlines re-
cently ordered electronic tlight
simulators from Curtiss-Wright
for its forthcoming ileet of Lock-
heed Electra propjets and Boeing
707 turbojets.

United Airlines at its flight
training center in Denver, Colo-
rado consolidated the radio com-
munications and navigation facil-
ities for five simulators into a
radio control center. Only three
sets of communications and navi-
gation units are required in con-
trast with the five which otherwise
would be needed. The control cen-
ter was designed and built by

www_americanradiohistorv com

United’s flight simulator engineer-
ing group. The equipment includes
more than &0 miles of wire and
some 100 specially developed
switches.

» Military — Today nearly every
type of multi-engine aircraft that
the Air Force has in use has its
counterpart in a simulator. Now
even some single engine jet fight-
ers have simulators. In many cases,
the simulators are built for crew
training even before the actual
planes to be flown are off the draw-
ing boards.

Strength of the military part of
the business is indicated by the
fact that Erco division of ACF In-
dustries recently had to terminate
commercial orders for jet simu-
lators because of military simu-
lator contract priorities.

» Companies—Two years ago there
were only about eight manufac-
turers in the flight simulator field,
plus a few aircraft companies that
built units for their own use. To-
day, according to Aircraft Indus-
tries Association, there are a dozen
firms in the field commercially.

» Future—Simulators for guided
missiles are gaining in importance
as missiles take over more of the
assignments of manned aircraft.
Bendix computer division now
makes a simulator for testing flght
controls and guidance systems for

missiles and aircraft. The new sys-
(Continuved on page 16)
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tem reduces or eliminates the need
for expensive trial flights in the
evaluation and debugging of air-
borne systems.

Simulators are gaining in use
in the Navy. A ship’s characteris-
tics demonstrator developed by
Teletronics Laboratory for the

U.S. Naval Training Device Cen-
ter is to be used at naval training
schools and reserve training cen-
ters for demonstration and exer-
cise in the art of ship handling.
The device consists of a control
unit, two self-powered radio-con-
trolled ship models and the tank.

Military Spurs Computer Work

Many specifically military
units also applicable to
business problems

OVERLAP areas wherein computers
can be used for both military and
business purposes are becoming
more apparent as information be-
comes available on the newer units
developed for the military.

» Mini-computer—The first model
of a general-purpose, all-tran-
sistor digital computer called
RECOMP has been delivered to
ARDC by the Autonetics division
of North American Aviation. It
was designed to perform in the
field and to provide as nearly
equal capabilities as units cost-
ing $250,000 installed. It is a se-
rial, single-address, internally bi-
nary computer using a rotary disk
memory with a capacity of 2048
40-bit words.

Information can be fed in by

16

decimal entry of mixed numbers,
electric typewriter, paper tape
reader or control panel keyboard
while output may be decimal, octal
or binary.

» Applications —— Specific uses for
the RECOMP show that business
needs are identical to military
needs as in surveying, where it
can reduce data on elevations
and plane tables; in construc-
tion work, to determine material
strengths, grades, water flow and
earth-rock movements; in naviga-
tion, to make calculations from
data derived from loran-radar
sources.

» Analog— A special-purpose, tran-
sistor-magnetic analog computer
originally developed for industrial
data processing systems will now
find use in testing of guided mis-
siles. The first of a series of ten
such units costing a total of $109,-

000 and produced by Beckman In-
struments will be used in ballisiic
missile test stands developed for
Martin by Baldwin-Lima-Hamil-
ton.

» Statistics — Adaptation of the
“lag correction method” used in
business statistics was recently
introduced at the Missile Test
Project at Patrick Air Force Base
to aid in the solution of the prob-
lem of tracking guided missiles.
It enables both photographic and
radio information to be pro-
grammed for the computers re-
sulting in increased accuracy in
the answers.

Electrons Sterilize
Army Foods

Army will spend $7.5 million on
pilot plant to preserve foods by
electron bombardment

USE of particle accelerators for
food preservation takes another

k | step forward with announcement

the army will build a $7.5 million
food irradiation pilot plant at
Stockton, Calif. Research and De-
velopment Command of the Army
Quartermaster Corps will direct
the project.

» Operation—Four Varian Associ-
ates klystron tubes will power the
accelerator. Output will be 24 mil-
lion electron volts (24-mev) at
peak current of 420 milliamperes.
The klystrons are a version of the
VA-87’s made for radar.

» Use—Packaged food will be
sterilized by irradiation, allowing
unrefrigerated storage. Lower
power will inhibit sprouting, de-
infest or pasteurize. Varian be-
lieves army success would lead to
approval of commercial food steri-
lization by the Food and Drug Ad-
ministration.

» Customers—Varian now has $1
million in accelerator contracts. It
is also building a one-klystron ma-
chine for a chemicals company and
a two-klystron model for physics
and weapons research.

» Research-—Stanford Research In-
(Continued on page 18)
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to 15% . . . cuts their costs pro-
portionately. And Fade-Out Pa-
per gives them prints which are
sharper and easier to read, be-
cause grid lines do not reproduce.

Clearprint’s perfect working sur-

face invites pencil and pen — lines @
are sharp and clean. It withstands @ ,

repeated erasures, too, without . . . for drawings of any desired size (in 24",
the slightest ghosting. 30”, 36”, 42”7 widths)

See how Clearprint Fade-Out —
Paper can solve your drafting

problems. F)rder a trial. roll now, . . . the sizes you need for ready use (42” wide
and apply it to your various draw- by any length)

ing needs.

Available with grids ruled

4x4, 5x5, 8x8 and 10x10 . . . for fast sketches and calculations

Printed on CLEARPRINT — America’s Finest Technical Paper ,

lines to the inch.
CLEARPRINT PAPER CO. EL

A —— ® :- 1482 - 67th Street, Emeryville, Calif.
C L,E AR M T | O Please sond me sample Clearprint “Fade-Out” sheets, with prices
|
|
|
1
|

U {1 Send me Clearprint samples, with prices, for the following uses:

“*"FADE-OUT”’ PAPER

THERE IS NO SUBSTITUTE
Demand Watermarked Clearprint

{01 Have your representative call at my office.

SCEILIY is BELIEVING!

Ask your dealer for samples,
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or send couponl
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INDUSTRY REPORT — Continuved

stitute is adding a 1-mev GE reso-
nant transformer electron-beam
generator. SRI has a 2-mev Van de
Graaf accelerator and a cobalt-60
source. It expects to spend over
$1 million this year studying ir-
radiation effects on plastics, poly-
merization, initiation of chemical
reactions, effects on materials, in-
struments and foods.

>Competition Electronized
Chemicals Corp. is building the
commercial prototype of its Cu-
pacitron (March, 1948, ELECTRON-
ICS for experimentation details).
The new machine is designed for
high-power assembly-line food and
drug sterilization and de-infesta-
tion, plastics and petrochemical
work. Average output of the Ca-
pacitron will be 30 kw. It utilizes
several hundred capacitors which
are charged in parallel and dis-
charged in series 60 times a second.

Picture Tube Renewal
Sales Increase

Tube makers find replacement
sales of tv picture tubes cushion
tv set sales declines

ALTHOUGH the replacement busi-
ness for tv picture tubes has its
problems, it represents one of the
more stable parts of the volatile
tv  manufacturing business. Al-
though tube makers have to con-
tinually adjust for volume changes
in the initial equipment market,

Military Electronics

» Missile guidance system contract worth $6 million
for submarine launching of the Navy’s Regulus mis-
sile has been awarded to Stavid Engineering. One of
the new atomic submarines now on order has been
designed to house, launch and guide Regulus

» Voodoo supersonic fighters, ‘Air Force’s new
F-101B interceptors, will be.equipped with Minne-
apolis-Honeywell MB-5 electronic automatic flight
control systems under a $15.5-million contract let
to the firm by the Air Material Command

» Backlog of defense production contracts for two
divisions of American Bosch Arma is estimated at
$300 million. The firm is in production on the defen-
sive system for the B-52 intercontinental jet bomber
and in development and production on the guidance
system for one of the intercontinental missiles

» Work on airborne electronic armanent control sys-
tems wil] be done by Hughes Aircraft under two Air
Force contracts totaling $15.4 million

» Radio-frequency spectroscope has been developed
at Republiec Aviation to detect interference in the
electronics systems of newly-built jet fighter-
bombers. It reduces to half a day the three or more
days it has taken to check aircraft electronic equip-
ment on the production line, according to officials
of the company

» Contract worth $83 million for work on the guid-
ance system for the Atlas intercontinental ballistic
missile has been awarded to GE

PICTURE TUBE SALES
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they can, to a large degree, count
on renewal sales volume at pre-
dicted rates. One of the biggest
variables in the replacement pic-
ture tube business is competition,
as it is in most other businesses.

» Growth-Size of the renewal pic-
ture tube business today and its
growth since 1947 is indicated in
the chart. Approximately 25 per-
cent of the total tube business is
represented by renewal sales and
the percentage grows larger each
year. That will continue to be the
case until the picture tube itself
replaced by a new development.
Until that time however, tube re-

(Continved on page 20)
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recent

CK6832

CK1050

made to order!

CKé6932

CK1051

CKé6872

6AH6WA

here are a few of the tubes customers asked us to create . ..

% Raytheon excels in tailoring special tube designs to
meet the most critical applications of missile, air-
zraft, communication, computer and industrial usage

% Thirty-four years of special tube development and
manufacture

* Completely separate development and engineering
facilities

* Engineering control extending from development
through production

% Complete environment control of all critical manu-
facturing operations

% Over 250 Raytheon developed tube types now in use

SPECIAL TUBE DIVISION

CK6832

Reliable low noise,
low drift twin triode
for DC amplifiers

CK6932

Filamentaty pentode
(CK6088) with sep-
arate suppressor

CK6872

Semi-remote cutoff
CK5702WA

CK1050

Light indicator for
transistorized com-
puters

CK1051

Hard glass rectifier,
PIV = 2800,
Io = 8mA

6AH6WA

Reliable video pen-
tode

Consult Raytheon for your special tube

requirements

RELIABLE MINIATURE AND SUBMINIATURE TUBES - VOLTAGE REFERENCE TUBES | KEW YORK:

VOLTAGE REGULATOR TUBES . PENCIL TUBES . NUCLEONIC TUBES
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INDUSTRY REPORT — Continued

newal business will keep growing
at the rate of nearly a half million
units a year.

» Size—The 21-inch picture tube
is estimated to account for over 50
percent of total tv tube renewal
business. In 1952 the portion was
only 8 percent. Despite the high
percentage of 21-inch tubes, how-
ever, tube makers continue to

ACCOUNTANTS of Santa Fe Railroad cluster around computers while

make picture tubes for nearly
every size tube that was ever pro-
duced with the possible exceptions
of the 3-inch and 7-inch sizes.
One major tube maker produces
within one year some 140 different
kinds of crt’s for replacement

sales. Enough of these types are
usually run off at one time in the
year to take care of total annual
requirements.

More Railroads Choose Electronics

Santa Fe and Southern Pacific
install computers as aids for
boxcar and statistical control

RAILROADS are switching more and
more to electronics to help speed
up routine. Two recent entries are
Southern Pacific and Santa Fe.

» Freight cars—Southern Pacific
uses data processors and a com-
puter to mastermind its boxcar
distribution. Some 70,000 car rec-
ords will be sifted daily to promote
car handling efficiency. The sys-
tem, result of three years study,
will be in full operation in July.
SP expects it will help whip car
supply problems.

» Reservations—Santa Fe is plan-
ning electronic installations to ex-

20

pedite passenger reservations. Tie-
ins with eastern railroads will
handle coast-to-coast ticket sales.
Last year, Santa Fe bought an
IBM 650 computer to handle its
payroll and business data.

Other railroads are spending
millions for electronic gear to cen-
tralize traffic controls, keep goods
moving swiftly through freight
yards.

» Standbys—Railroads have made
gigantic investments in line com-
munication equipment, according
to a survey made last year by the
Association of American Railroads
communications section.

Reports from 104 railroads with
a total mileage of 259,485 miles,
show that 237,968 pole line miles
were in operation. Wires strung

WWW.americanradiohistorv.com

included 455,135 miles of tele-
phone carrier circuits and 1,160,-
000 miles of carrier telegraph cir-
cuits. Carrier equipment includes
4,538 voice carrier terminals, 1,043
voice carrier repeaters, 7,623 car-
rier telegraph terminals and 185
carrier telegraph repeaters.

Other equipment used in bulk
includes paging units, 11,568; talk-
back units, 7,927; intercommunica-
tion systems, 1,104, with 3,273
master units and 3,209 substations.
The railroads have 13,800 em-
ployes assigned to communication
work.

> Meeting—Association of Ameri-
can Railroads, communications
section, holds its annual session
May 21-23 in Toronto, Canada.
Railroaders will hear talks and re-
ports on new electronic develop-
ment, microwave planning, high-
speed communications, recorders
and government actions.

Military Electronics
Spending Rises

Expenditures for aircraft
and communications rise
sharply as missiles decline

DEFENSE military electronics ex-
penditures increased nearly 50
percent in the second quarter of
fiscal 1957 over the first quarter.

RETMA reports total expendi-
tures rose from $632.6 million in
the first quarter to $903.7 million
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1.6

TOTAL—o —a.

OTHER - ’R
s LD
BN

2} l;gg
[ §-§
@ 3&3
G L NN
2'Or Research
o DEVELOPMENT “
' 4
[SI:18 \ S =l
) < ¥
2 <, L
o) ) ‘\YJ' 3/
5 ef R
] S
S Jee

al GuIDeD

MISSILES

AIRCRAFT

L—

FIRST Q SECOND Q FIRST HALF

FISCAL 1957

(Continued on page 22)

May 1, 1957 — ELECTRONICS



How to Meet Tougher Specifications
for Shock and Vibration Protection
in Jets and Missiles

You've got to design to tougher
specifications for combined shock and
vibration isolation if you’re going to
protect the reliability of electronic con-
trols in today’s high-performance jets
and missiles. Faster accelerations, zero-
length launching, and extreme maneu-
verability combine to impose shock
and vibration loads far beyond current
MIL specs. These severe operating
conditions must be reduced to a pre-
dictable environment suitable for elec-
tronic equipment.

Isolator Requirements
Higher shock inputs require more
stiffness in the isolator, to store more
energy for a given deflection, so there
will be less encrgy to dissipate if the
isolator bottoms. Higher vibration am-
plitudes call for greater clearances and
minimum transmissibility at resonance.
And vibration protection under high-g
sustained acceleration demands a com-

bination of these characteristics.

Loan detiection Curves
1o MILsize 3 ALL ANGL Isslator
Tyoe BE4 BA

1201 -+

Figure |

60 B0 100
DEFLECTION — miLS

Use of Performance Curves

The characteristics of an isolator
having the stiffness necessary for han-
dling the shock and sustained accelera-
tions of jet and missile take-offs is
shown by the curves of Figure 1.
These curves can be used in choosing
the proper isolator for operation under
the expected service conditions, since
they show both the deflection of isola-
tors under a wide range of loadings
and the maximum allowable deflection
due to the combination of static load,
sustained acceleration, and vibration

amplitude.
A transmissibility at resonance well
below three — considered exception-

ally low — is shown by the curves of

CONTROLS

INCORPORATED

707 PLEASANT STREET,
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Figure 2. The mecasurements for these
curves were made with a 27-pound
load supported on four 10-pound isola-
tors, with double-amplitude vibration
input of 80 mils. These curves, show-
ing performance for both base and
bulkhead mounting, also indicate that
the isolator satisfies the need for con-
sisient operation in every attitude of
flight, launching, and maneuvering.
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Figure 3 illustrates the construction
of the B64 isolator that provides the
performance characteristics shown by
the curves, yet is dimensionally inter-
changeable with MIL-size mounts of
comparable load ratings.

Stainless steel 3

F Molded nylon syl seel
damper Spring z

and top snahber

| Stainless stesl  Stainless steel  moided nylon spring seat
Damper ™ yashers load carrying ang battom snubher
i o spngs_
Figure 3

Sustained Acceleration

The following example shows how
Figure 1 aids in the choice of an isola-
tor to give vibration protection under
sustained acceleration. The straight
part of the curves shows that the work-
ing range for each isolator allows about
190 mils maximum deflection (for
axial loads). This occurs at about

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS

Want more information? Use post card on last page.

three times the maximum load rating
of the isolator. So a fully loaded isola-
tor will withstand about three g’s be-
fore bottoming (clearance in the Barry
ALL-ANGL isolator is about 200 mils
from the no-load position).

ALL-ANGL Barry Mounts prot